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B DESCRIPTION

The MB90480/485 series is a 16-bit general-purpose FUJITSU microcontroller designed for process control in
consumer devices and other applications requiring high-speed real-time processing.

The F2MC-16LX CPU core instruction set retains the AT architecture of the FAMC*' family, with additional instruc-
tions for high-level languages, expanded addressing mode, enhanced multiply-drive instructions, and complete
bit processing. In addition, a 32-bit accumulator is provided to enable long-word processing.

The MB90480/485 series features embedded peripheral resources including 8/16-bit PPG, expanded 1/O serial
interface, UART, 10-bit A/D converter, 16-bit I/O timer, 8/16-bit up/down-counter, PWC timer, 12C*2 interface, DTP/
external interrupt, chip select, and 16-bit reload timer.

*1 : F2MC is the abbreviation for FUJITSU Flexible Microcontroller.

*2 : Purchase of Fujitsu I2C components conveys a license under the Philips I°C Patent Rights to use, these
components in an I2C system provided that the system conforms to the I2C standard a Specification as defined
by Philips.

B FEATURES

* Clock
Minimum instruction execution time: 40.0 ns/6.25 MHz base frequency multiplied x 4 (25 MHz internal operating
frequency/3.3V £ 0.3 V)
62.5 ns/4 MHz base frequency multiplied x 4 (16 MHz internal operating
frequency/3.0 V + 0.3 V) PLL clock multiplier
¢ Maximum memory space: 16 Mbytes

(Continued)

Be sure to refer to the “Check Sheet” for the latest cautions on development.

“Check Sheet” is seen at the following support page
URL : http://www.fujitsu.com/global/services/microelectronics/product/micom/support/index.html

“Check Sheet” lists the minimal requirement items to be checked to prevent problems beforehand in system
development.
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(Con

tinued)
Instruction set optimized for controller applications
Supported data types (bit, byte, word, or long word)
Typical addressing modes (23 types)
32-bit accumulator for enhanced high-precision calculation
Enhanced signed multiplication/division instruction and RETI instruction functions
Instruction set designed for high-level programming language (C) and multi-task operations
System stack pointer adopted
Instruction set symmetry and barrel shift instructions
Non-multiplex bus/multiplex bus compatible
Enhanced execution speed
4-byte instruction queue
Enhanced interrupt functions
8 levels setting with programmable priority, 8 external interrupts
Data transfer function (WUDMAC)
Up to 16 channels
Embedded ROM
Flash versions : 192 Kbytes, 256 Kbytes, 384 Kbytes, MASK versions : 192 Kbytes, 256 Kbytes
Embedded RAM
Flash versions : 4 Kbytes, 6 Kbytes, 10 Kbytes, 24 Kbytes, MASK versions : 10 Kbytes, 16 Kbytes
General purpose ports
Up to 84 ports
(Includes 16 ports with input pull-up resistance settings, 16 ports with output open-drain settings)
A/D converter
8-channel RC sequential comparison type (10-bit resolution, 3.68 us conversion time (at 25 MHz) )
12C interface (MB90485 series only) : 1channel, P76/P77 N-ch open drain pin (without P-ch)
Do not apply high voltage in excess of recommended operating ranges
to the N-ch open drain pin (with P-ch) in MB90V485B.
uPG (MB90485 series only) : 1 channel
UART : 1 channel
Extended I/O serial interface (SIO) : 2 channels
8/16-bit PPG : 3 channels (with 8-bit x 6 channel/16-bit x 3 channel mode switching function)
8/16-bit up/down counter/timer: 1 channel (with 8-bit x 2 channels/16-bit x 1-channel mode switching function)
PWC (MB90485 series only) : 3 channels (Capable of compare the inputs to two of the three)
3 V/5 V I/F pin (MB90485 series only)
P20 to P27, P30 to P37, P40 to P47, P70 to P77
16-bit reload timer : 1 channel
16-bit I/0 timer : 2 channels input capture, 6 channels output compare, 1 channel free run timer
On chip dual clock generator system
Low-power consumption mode
With stop mode, sleep mode, CPU intermittent operation mode, watch mode, timebase timer mode
Packages : QFP 100/LQFP 100
Process : CMOS technology
Power supply voltage : 3V, single power supply (some ports can be operated by 5 V power supply at MB90485
series)
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H PRODUCT LINEUP
o MIB90480 series

Part number

CPU function

ltem MB90F481 MB90F482 MB90V480
Classification Flash memory product Evaluation product
ROM size 192 Kbytes 256 Kbytes —
RAM size 4 Kbytes 6 Kbytes 16 Kbytes
Number of instructions  : 351
Instruction bit length : 8-bit, 16-bit

Instruction length : 1 byte to 7 bytes
Data bit length : 1-bit, 8-bit, 16-bit
Minimum instruction execution time : 40 ns (25 MHz machine clock)

General-purpose /O ports: up to 84
General-purpose /O ports (CMOS output)

Ports General-purpose /O ports (with pull-up resistance)
General-purpose 1/O ports (N-ch open drain output)

UART 1 channel, start-stop synchronized

8/16-bit PPG 8-bit x 6 channels/16-bit x 3 channels

8/16-bit up/down
counter/timer

Event input pins : 6, 8-bit up/down counters : 2
8-bit reload/compare registers : 2

. : Number of channels : 1
16-bit free run timer :
Overflow interrupt
16-bit Output compare Number of channels : 6
I/O timers | (OCU) Pin input factor : A match signal of compare register
Input capture Number of channels : 2
(ICU) Rewriting a register value upon a pin input (rising, falling, or both edges)

DTP/external interrupt circuit

Number of external interrupt pin channels : 8 (edge or level detection)

Extended 1/O serial interface

Embedded 2 channels

Timebase timer

18-bit counter
Interrupt cycles: 1.0 ms, 4.1 ms, 16.4 ms, 131.1 ms (at 4 MHz base oscillator)

A/D converter

Conversion resolution : 8/10-bit, switchable

One-shot conversion mode (converts selected channel 1 time only)

Scan conversion mode (conversion of multiple consecutive channels,
programmable up to 8 channels)

Continuous conversion mode (repeated conversion of selected channels)

Stop conversion mode (conversion of selected channels with repeated pause)

Watchdog timer

Reset generation interval : 3.58 ms, 14.33 ms, 57.23 ms, 458.75 ms
(minimum value, at 4 MHz base oscillator)

Low-power consumption
(standby) modes

Stop mode, sleep mode, CPU intermittent operation mode, watch timer mode,
timebase timer mode

Process CMOS

. . . User pin*,
Type Not included security function 3V/5 V versions
Emulator power supply*? — Included

*1: User pin : P20 to P27, P30 to P37, P40 to P47, P70 to P77

*2 1 Itis setting of Jumper switch (TOOL VCC) when emulator (MB2147-01) is used.
Please refer to the MB2147-01 or MB2147-20 hardware manual (3.3 Emulator-dedicated Power Supply

switching) about details.

Note : Ensure that you must write to Flash at Vcc =3.13 V10 3.60 V (3.3 V + 10%, —5%) .
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e MB90485 series

CPU function

Part number
ltem MB90487B | MB90488B | MB90F488B | MB90V485B | MB90F489B | MB90483C
Flash . Flash
Classification MASK ROM product memory Evaluation memory MASK ROM
product product
product product

ROM size 192 Kbytes | 256 Kbytes | 256 Kbytes — 384 Kbytes | 256 Kbytes

RAM size 10 Kbytes 10 Kbytes 10 Kbytes 16 Kbytes 24 Kbytes 16 Kbytes
Number of instructions  : 351
Instruction bit length : 8-bit, 16-bit

Instruction length - 1 byte to 7 bytes
Data bit length : 1-bit, 8-bit, 16-bit
Minimum instruction execution time : 40 ns (25 MHz machine clock)

General-purpose I/O ports : up to 84
General-purpose I/0 ports (CMOS output)

Ports General-purpose I/O ports (with pull-up resistance)
General-purpose I/O ports (N-ch open drain output)

UART 1 channel, start-stop synchronized

8/16-bit PPG 8-bit x 6 channels/16-bit x 3 channels

8/16-bit up/down
counter/timer

Event input pins : 6, 8-bit up/down counters : 2
8-bit reload/compare registers : 2

16-bit free run | Number of channels : 1
timer Overflow interrupt
16-bit | Output Number of channels : 6
Vo compare Pin input factor: A match signal of compare register
timers | (OCU) P ’ 9 P 9
Input capture | Number of channels : 2
(ICU) Rewriting a register value upon a pin input (rising, falling, or both edges)

DTP/external interrupt
circuit

Number of external interrupt pin channels: 8 (edge or level detection)

Extended 1/O serial
interface

Embedded 2 channels

12C interface*? 1 channel
uPG 1 channel
PWC 3 channels

Timebase timer

18-bit counter
Interrupt cycles : 1.0 ms, 4.1 ms, 16.4 ms, 131.1 ms (at 4 MHz base oscillator)

A/D converter

Conversion resolution : 8/10-bit, switchable

One-shot conversion mode (converts selected channel 1 time only)

Scan conversion mode (conversion of multiple consecutive channels,
programmable up to 8 channels)

Continuous conversion mode (repeated conversion of selected channels)

Stop conversion mode (conversion of selected channels with repeated pause)

(Continued)
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(Continued)
tern Part number | 15904878 | MB90488B | MB90F488B | MB90V485B | MBIOF489B | MB90483C
: Reset generation interval: 3.58 ms, 14.33 ms, 57.23 ms, 458.75 ms
Watchdog timer - !
(minimum value, at 4 MHz base oscillator)
Low-powe_r Stop mode, sleep mode, CPU intermittent operation mode, watch timer mode, timebase
consumption (standby) |
timer mode
modes
Process CMOS
3V/5V power 3V/5V power
3V/5V 3V/5V supply* 3V/5V supply* 3V/5V
Type power power Included power Included power
supply™ supply*? security supply™ security supply™?
function function
Emulat*(s)r power o o o Included o o
supply
*1: 3V/5VI/F pin: All pins should be for 3 V power supply without P20 to P27, P30 to P37, P40 to P47, and
P70 to P77.

*2 . P76/P77 pins are N-ch open drain pins (without P-ch) at built-in I2C. However, MB90V485B uses the N-ch open
drain pin (with P-ch) .

*3 : Itis setting of Jumper switch (TOOL VCC) when emulator (MB2147-01) is used.
Please refer to the MB2147-01 or MB2147-20 hardware manual (3.3 Emulator-dedicated Power Supply
Switching) about details.

Notes : e As for MB90V485B, input pins (PWCO0, PWC1, PWC2/EXTC/SCL and SDA pins) for PWC/uPG/I2C
become CMOS input.
o Ensure that you must write to Flash at Vec =3.13V 10 3.60 V (3.3 V + 10%, — 5%) .
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B PIN ASSIGNMENT

(TOP VIEW)
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P20/A16 | 1+ 801 X0A
P21/A17 | 2 79[ X1A
P22/A18 | 3 781 P57/CLK
P23/A19 4 771 RST
P24/A20/PPGO | 5 761 P56/RDY
P25/A21/PPG1 | 6 751 P55/HAK
P26/A22/PPG2 | 7 741 P54/HRQ
P27/A23/PPG3 | 8 731 P53/WRH
P30/A00/AINO [ 9 721 P52/WRL
P31/A01/BINO [ 10 711 P51/RD
Vss 11 701 P50/ALE
P32/A02/ZINO | 12 691 PA3/OUTS3
P33/A03/AIN [ 13 681 PA2/OUT2
P34/A04/BIN1 [ 14 671 PA1/OUT1
P35/A05/ZIN1 | 15 66[—1 PAO/OUTO
P36/A06/PWCO* | 16 651 P97/IN1
P37/A07/PWC1* | 17 641 P96/INO
P40/A08/SIN2 [ 18 631 P95/PPG5
P41/A09/SOT2 19 621 P94/PPG4
P42/A10/SCK2 20 611 P93/FRCK/ADTG/CS3
P43/A11/MT00* [ 21 60— P92/SCK1/CS2
P44/A12/MTO1* [ 22 591 P91/SOT1/CS1
Vees | 23 581 P90/SIN1/CS0
P45/A13/EXTC* I 24 57— P87/IRQ7
P46/A14/0UT4 25 56— P86/IRQ6
P47/A15/0QUT5 I 26 551 P85/IRQ5
P70/SINO | 27 541 P84/IRQ4
P71/SOTO [ 28 53— 1 P83/IRQ3
P72/SCKO I 29 521 P82/IRQ2
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* : These are the pins for MB90485 series. The pins for MB90480 series are P36/A06, P37/A07,
P43/A11, P44/A12, P45/A13, P75 to P77.
Note : MB90485 series only
e |2C pin P77 and P76 are N-ch open drain pin (without P-ch) . However, MB90V485B uses
the N-ch open drain pin (with P-ch) .
e P20 to P27, P30 to P37, P40 to P47 and P70 to P77 are also used as 3 V/5 V I/F pin.
e As for MB90V485B, input pins (PWCO0, PWC1, PWC2/EXTC/SCL and SDA pins) for
PWC/uPG/12C become CMOS input.
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(TOP VIEW)
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P22/A18 | 1 751 RST
P23/A19 ]2 74— P56/RDY
P24/A20/PPGO {3 73— P55/HAK
P25/A21/PPG1 [ 4 72— P54/HRQ
P26/A22/PPG2 5 71— P53/WRH
P27/A23/PPG3 [ 6 70— P52/WRL
P30/A00/AINO — 7 69— P51/RD
P31/A01/BINO {8 68— P50/ALE
Vss ]9 671 PA3/OUT3
P32/A02/ZINO ] 10 66— PA2/OUT2
P33/A03/AINT [ 11 651 PA1/OUT1
P34/A04/BIN1 ] 12 64— PAO/OUTO
P35/A05/ZIN1 ] 13 631 P97/IN1
P36/A06/PWC0* [ 14 62— P96/INO
P37/A07/PWC1* [ 15 61— P95/PPG5
P40/A08/SIN2 ] 16 601 P94/PPG4
P41/A09/SOT2 ] 17 591 P93/FRCK/ADTG/CS3
P42/A10/SCK2 ] 18 581 P92/SCK1/CS2
P43/A11/MT00* {19 57— P91/SOT1/CS1
P44/A12/MT01* [ 20 56— P90/SIN1/CS0
Vees ] 21 551 P87/IRQ7
P45/A13/EXTC* |22 541 P86/IRQ6
P46/A14/0UT4 {23 53— P85/IRQ5
P47/A15/0UT5 [ 24 521 P84/IRQ4
P70/SINO ] 25 51— P83/IRQ3
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* : These are the pins for MB90485 series. The pins for MB90480 series are P36/A06, P37/A07, P43/
A11, P44/A12, P45/A13, P75 to P77.
Note : MB90485 series only
e [2C pin P77 and P76 are N-ch open drain pin (without P-ch) . However, MB90V485B uses
the N-ch open drain pin (with P-ch) .
e P20 to P27, P30 to P37, P40 to P47 and P70 to P77 are also used as 3 V/5 V I/F pin.
e As for MB90V485B, input pins (PWCO0, PWC1, PWC2/EXTC/SCL and SDA pins) for PWC/
uPG/I2C become CMOS input.
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B PIN DESCRIPTIONS

Pin No. /0
0 0 Pin name circuit Function
QFP 1 LQFP 2 type*3
82 80 X0 A Clock (oscillator) input pin
83 81 X1 A Clock (oscillator) output pin
80 78 XO0A A Clock (82 kHz oscillator) input pin
79 77 X1A A Clock (32 kHz oscillator) output pin
77 75 RST B Reset input pin
This is a general purpose I/O port. A setting in the port 0 input
POO to P07 resistance register (RDRO) can be used to apply pull-up resistance
(RD0O0-RDO07 =“1") . (Disabled when pin is set for output.)
8510928310 90| ADOO to (CI\SI:OS) In multiplex mode, these pins function as the external address/data
ADO07 bus low I/O pins.
In non-multiplex mode, these pins function as the external data bus

D00 to DO7 low output pins.

This is a general purpose I/O port. A setting in the port 1 input

P10to P17 resistance register (RDR1) can be used to apply pull-up resistance
(RD10-RD17 =“1”) . (Disabled when pin is set for output.)

913080 911t098| ADOS8 to (CI\SI:OS) In multiplex mode, these pins function as the external address/data
AD15 bus high 1/O pins.
In non-multiplex mode, these pins function as the external data bus

D08 to D15 high output pins.

This is a general purpose I/O port. When the bits of external address

P20 to P23 output control register (HACR) are set to "1" in external bus mode,
these pins function as general purpose I/O ports.

99,100, E When the bits of external address output control register (HACR) are
Tto4 1,2 (cMos/H) | set to "0" in multiplex mode, these pins function as address high

A16 to A19 output pins (A16-A19).

When the bits of external address output control register (HACR) are
set to "0" in non-multiplex mode, these pins function as address high
output pins (A16-A19).

This is a general purpose I/O port. When the bits of external address

P24 to P27 output control register (HACR) are set to "1" in external bus mode,
these pins function as general purpose I/O ports.

When the bits of external address output control register (HACR) are
E set to "0" in multiplex mode, these pins function as address high
5t08 | 3to6 output pins (A20-A23).

A20to A23 | (CMOS/H) When the bits of external address output control register (HACR) are
set to "0" in non-multiplex mode, these pins function as address high
output pins (A20-A23).

PPGO to .
PPG3 Output pins for PPG.
P30 This is a general purpose I/O port.
E ; — ; :
9 7 AOO0 (CMOS/H) In non-multiplex mode, this pin functions as an external address pin.
AINO 8/16-bit up/down timer input pin (ch.0) .

(Continued)
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Pin No. Pin /0
» | name circuit Function
P31 This is a general purpose 1/O port.
E : — . X
10 8 AO1 (CMOS/H) In non-multiplex mode, this pin functions as an external address pin.
BINO 8/16-bit up/down timer input pin (ch.0) .
P32 This is a general purpose |/O port.
E , .. : :
12 10 A02 (CMOS/H) In non-multiplex mode, this pin functions as an external address pin.
ZINO 8/16-bit up/down timer input pin (ch.0)
P33 This is a general purpose I/O port.
E : — . X
13 11 AO3 (CMOS/H) In non-multiplex mode, this pin functions as an external address pin.
AIN1 8/16-bit up/down timer input pin (ch.1) .
P34 This is a general purpose |/O port.
E . .. : :
14 12 AO4 (CMOS/H) In non-multiplex mode, this pin functions as an external address pin.
BIN1 8/16-bit up/down timer input pin (ch.1) .
P35 This is a general purpose I/O port.
E : — . X
15 13 AO5 (CMOS/H) In non-multiplex mode, this pin functions as an external address pin.
ZIN1 8/16-bit up/down timer input pin (ch.1)
P36, P37 This is a general purpose I/O port.
D MB90480 , — .
A0B, A07 | (CMOS) | series In non-multiplex mode, this pin functions as an external
address pin.
16,17 | 14,15 P36, P37 This is a general purpose I/O port.
A0B, A7 E MB90485 Lndgfgs-;nuill’ilplex mode, this pin functions as an external
(CMOS/H) | series pin.
o This is a PWC input pin.
P40 This is a general purpose I/O port.
G , — . X
18 16 AO8 (CMOS/H) In non-multiplex mode, this pin functions as an external address pin.
SIN2 Extended I/O serial interface input pin.
P41 This is a general purpose I/O port.
19 17 A09 F (CMOS) | In non-multiplex mode, this pin functions as an external address pin.
SOT2 Extended I/O serial interface output pin.
P42 This is a general purpose I/O port.
G , — . X
20 18 A10 (CMOS/H) In non-multiplex mode, this pin functions as an external address pin.
SCK2 Extended I/O serial interface clock input/output pin.

(Continued)
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Pin No. /0
N . Pin name | circuit Function
QFP 1 LQFP 2 type*3
P43, P44 This is a general purpose I/O port.
F(CMOS) | MB90480 , — :
A1 A12 series | In non-multiplex mode, this pin functions as an external
’ address pin.
51 22| 19 20 P43, P44 This is a general purpose |/O port.
In non-multiplex mode, this pin functions as an external
AT1, A12 F (CMOS) Mngr?:fE’ address pin.
'\I\//IITI'(())? uPG output pin.
P45 This is a general purpose 1/O port.
g
F MB90480 X . -
A13 (CMOS) series |In non-multiplex mode, this pin functions as an external
address pin.
24 22 P45 This is a general purpose I/O port.
A13 G MB90485 | In non-multiplex mode, this pin functions as an external
(CMOS/H) | series | address pin.
EXTC* UPG input pin.
P46, P47 This is a general purpose I/O port.
o5 26| 23 24 A14, A15 F In non-multiplex mode, this pin functions as an external address pin.
’ ’ (CMOS)
%%1.;.45/ Output compare event output pins.
P50 This is a general purpose 1/O port. In external bus mode, this pin
D functions as the ALE pin.
70 68 CMOS — -
ALE ( ) |In external bus mode, this pin functions as the address load enable
(ALE) signal pin.
P51 This is a general purpose I/O port. In external bus mode, this pin
D functions as the RD pin.
71 69 CMOS — - —
BD ( ) |In external bus mode, this pin functions as the read strobe output (RD)
signal pin.
P52 This is a general purpose I/O port. In external bus mode, when the WRE
b bit in the EPCR register is set to “17, this pin functions as the WRL pin.
72 70 (CMOS) | In external bus mode, this pin functions as the lower data write strobe
WRL output (WRL) pin. When the WRE bit in the EPCR register is set to “0”,
this pin functions as a general purpose 1/O port.
This is a general purpose I/O port. In external bus mode with 16-bit bus
P53 width, when the WRE bit in the EPCR register is set to “1”, this pin
b functions as the WRH pin.
73 4 (CMOS) | In external bus mode with 16-bit bus width, this pin functions as the
WBH upper data write strobe output (WRH) pin. When the WRE bit in the
EPCR register is set to “07, this pin functions as a general purpose 1/0
port.

(Continued)
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Pin No. /0
) . Pin name circuit Function
QFP 1 LQFP 2 type*3
This is a general purpose 1/O port. In external bus mode, when the
P54 HDE bit in the EPCR register is set to “1”, this pin functions as the
D HRQ pin.
74 72 — - -
(CMOS) ||n external bus mode, this pin functions as the hold request input
HRQ (HRQ) pin. When the HDE bit in the EPCR register is set to “0”, this
pin functions as a general purpose I/O port.
This is a general purpose 1/O port. In external bus mode, when the
P55 HDE bit in the EPCR register is set to “1”, this pin functions as the HAK
in.
75 | 73 D P _ |
(CMOS) || external bus mode, this pin functions as the hold acknowledge out-
HAK put (HAK) pin. When the HDE bit in the EPCR register is set to “0”, this
pin functions as a general purpose I/O port.
This is a general purpose /O port. In external bus mode, when the
P56 RYE bitin the EPCR register is set to “17, this pin functions as the RDY
in.
76 74 D P — -
(CMOS) ||n external bus mode, this pin functions as the external ready (RDY)
RDY input pin. When the RYE bit in the EPCR register is set to “0”, this pin
functions as a general purpose 1/O port.
This is a general purpose /O port. In external bus mode, when the
P57 CKE bit in the EPCR register is set to “1”, this pin functions as the CLK
in.
78 | 76 s L I _
( ) |In external bus mode, this pin functions as the machine cycle clock
CLK (CLK) output pin. When the CKE bit in the EPCR register is set to
“0”, this pin functions as a general purpose I/O port.
38 to P60 to P63 H These are general purpose I/O ports.
36to0 39 M - -
M ANO to AN3| (CMOS) | These are the analog input pins for A/D converter.
43 to P64 to P67 H These are general purpose I/O ports.
411044 - -
46 AN4 to AN7 | (CMOS) |These are the analog input pins for A/D converter.
P70 G This is a general purpose |/O port.
27 25 — . - -
SINO (CMOS/H) | This is the UART serial data input pin.
P71 F This is a general purpose I/O port.
28 26 M — . -
SOTO (CMOS) |This is the UART serial data output pin.
P72 G This is a general purpose I/O port.
29 27 - . — -
SCKo | (CMOS/H) | This is the UART serial communication clock I/O pin.
P73 G This is a general purpose |/O port.
30 | 28 o : : ——
TINO (CMOS/H) | This is the 16-bit reload timer event input pin.
P74 F This is a general purpose 1/O port.
31 29 M — - - -
TOTO (CMOS) |This is the 16-bit reload timer output pin.

(Continued)
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Pin No. /0
. . Pin name circuit Function
QFP 1 LQFP 2 type*S
P75 (CI\;OS) Mngr(i)::O This is a general purpose I/O port.
32 30 P75 G MB90485 This is a general purpose I/O port.
PwC2* | (CMOS/H) | series | 1higis a PWC input pin.
P76 (CI\FOS) MSB;?QSO This is a general purpose I/O port.
33 31 P76 This is a general purpose I/O port.
| MB90485 | Serves as the 12C interface data I/O pin. During opera-
SCL*4 (NMOS/H) | series | tion of the I2C interface, leave the port output in a high
impedance state.
P77 (CI\EOS) MsBsr?:fO This is a general purpose I/O port.
a4 39 P77 This is a general purpose I/O port.
| MB90485 | Serves as the 12C interface data 1/O pin. During opera-
SDA*4 (NMOS/H) | series |5 of the I2C interface, leave the port output in a high
impedance state.
P80, P81 E These are general purpose |/O ports.
47,48 | 45,46 - - -
IRQO, IRQ1 | (CMOS/H) | External interrupt input pins.
P82 to P87 E These are general purpose I/O ports.
52to 57 | 50 to 55 y : : :
IRQ2 to IRQ7 | (CMOS/H) | External interrupt input pins.
P90 This is a general purpose I/O port.
E - X X
58 56 SIN1 (CMOS/H) Extended I/O serial interface data input pin.
CS0 Chip select 0.
P91 This is a general purpose I/O port.
D — ,
59 57 SOT1 (CMOS) Extended I/O serial interface data output pin.
CSt Chip select 1.
P92 This is a general purpose 1/O port.
E — X X
60 58 SCK1 (CMOS/H) Extended I/O serial interface clock input/output pin.
CSs2 Chip select 2.
P93 This is a general purpose I/O port.
When the free run timer is in use, this pin functions as the external
FRCK lock i ;
61 59 E clock input pin.
ADTG (CMOS/H) | when the A/D converter is in use, this pin functions as the external
trigger input pin.
CS3 Chip select 3.
P94 D This is a general purpose I/O port.
62 60 M - -
PPG4 (CMOS) |pPpG timer output pin.

(Continued)
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(Continued)
Pin No. /0
) . Pin name circuit Function
QFP 1 LQFP 2 type*3
P95 D This is a general purpose I/O port.
63 61
PPG5 (CMOS) [ppG timer output pin.
P96 E This is a general purpose I/O port.
64 62
INO (CMOS/H) | Input capture ch.0 trigger input pin.
P97 E This is a general purpose I/O port.
65 63
IN1 (CMOS/H) | Input capture ch.1 trigger input pin.
PAO to PA3 D These are general purpose I/O ports.
66 to 69| 64 to 67 CMOS -
ouTotoouT3| ( ) Output compare event output pins.
35 33 AVce — A/D converter analog power supply input pin.
36 34 AVRH — A/D converter reference voltage input pin.
37 35 AVss — A/D converter GND pin.
J . L .
49to 51| 47 t0 49 | MDO to MD2 (CMOS/H) Operating mode selection input pins.
84 82 Vce3 — 3.3V £ 0.3V power supply pins (Vce3) .
MB90480 | 3.3 V £ 0.3 V power supply pin.
series | Usually, use Vcc =Vece3 = Vech as a 3 V power supply.
3 V/5 V power supply pin.
23 21 Veeh — MBooags | 5 V. Power supply pin when P20 to P27, P30 to P37,
sgr(i)egs P40 to P47, P70 to P77 are used as 5 V I/F pins.
Usually, use Vce = Vee3 = Vech as a 3 V power supply
(when the 3 V power supply is used alone) .
11,42, 9, 40, .
81 79 Vss — GND pins.

: QFP : FPT-100P-MO06
: LQFP : FPT-100P-M05

: As for MB90V485B, input pins become CMOS input.

: For the 1/O circuit type, refer to “@ I/O CIRCUIT TYPES”.
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M 1/O CIRCUIT TYPES

Type Circuit Remarks
¢ Feedback resistance

X1, X1A D ’ {>0- X1, X0 : approx. 1 MQ
.

I X1A, X0A : approx. 10 MQ

L
X0, X0A D 1 * With standby control
T
A
<] Standby
control signal
Hysteresis input with pull-up resistance
B .
Hysteresis input
e With input pull-up resistance
CTL control
P-ch P-ch * CMOS level input/output
—
C N-ch

|_

[~>o—cmos

CMOS level input/output

P-ch
—
| | N-ch
D —

AW [~>o— cmos

¢ Hysteresis input
P-ch * CMOS level output
|_

| | N-ch

E —

MA [Z>o——cMos

(Continued)
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(Continued)
Type Circuit Remarks
* CMOS level input/output
P-ch _ * With open drain control
— Open drain

control signal
N-ch

—

:
1,

M [~>o—cwmos

CMOS level output
¢ Hysteresis input
N Open drain y P

- ¢ With open drain control
control signal
N-ch

|_

:
1.

M {}o— Hysteresis input

CMOS level input/output

-ch Analog input

N-ch

:

M [~>o— cmos

Analog input

* Hysteresis input
|:| N-Ich_ Digital output N-ch open drain output

M [T>o—

(Flash memory product)
(Flash memory product) « CMOS level input
* With high voltage control for flash
testing
| [ ] Control signal

I—- —\W——— Mode input
~ Diffusion resistance

(MASK ROM product) (MASK ROM product)

Hysteresis input
D MWy {}o— Hysteresis input
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B HANDLING DEVICES
1. Be careful never to exceed maximum rated voltages (preventing latch-up)

In CMOS IC devices, a condition known as latch-up may occur if voltages higher than Vcc or lower than Vss are
applied to input or output pins other than medium-or high-voltage pins, or if the voltage applied between Vcc and
Vss pins exceeds the rated voltage level.

When latch-up occurs, the power supply current increases rapidly causing the possibility of thermal damage to
circuit elements. Therefore it is necessary to ensure that maximum ratings are not exceeded in circuit operation.
Similarly, when turning the analog power supply on or off, it is necessary to ensure that the analog power supply
voltages (AVcc and AVRH) and analog input voltages do not exceed the digital power supply (Vcc) .

2. Treatment of unused pins

Leaving unused input pins unconnected can cause abnormal operation or latch-up, leading to permanent
damage. Unused input pins should always be pulled up or down through resistance of at least 2 kQ. Any unused
input/output pins may be set to output mode and left open, or set to input mode and treated the same as unused
input pins.

3. Treatment of Power Supply Pins (Vcc/Vss)

When multiple Vcc/Vss pins are present, device design considerations for prevention of latch-up and unwanted
electromagnetic interference, abnormal strobe signal operation due to ground level rise, and conformity with
total output current ratings require that all power supply pins must be externally connected to power supply or
ground.

Consideration should be given to connecting power supply sources to the Voc/Vss pins of this device with as low
impedance as possible. It is also recommended that a bypass capacitor of approximately 0.1 uF be placed
between the Vcc and Vss lines as close to this device as possible.

4. Crystal Oscillator Circuits

Noise around the X0/X1, or XOA/X1A pins may cause this device to operate abnormally. In the interest of stable
operation it is strongly recommended that printed circuit board artwork places ground bypass capacitors as close
as possible to the X0/X1, X0A/X1A and crystal oscillator (or ceramic oscillator) and that oscillator lines do not
cross the lines of other circuits.

5. Precautions when turning the power supply on

In order to prevent abnormal operation in the chip’s internal step-down circuits, a voltage rise time during power-
on of 50 us (0.2 V to 2.7 V) or greater should be assured.

6. Supply Voltage Stabilization

Even within the operating range of Vcc supply voltage, rapid voltage fluctuations may cause abnormal operation.
As a standard for power supply voltage stability, it is recommended that the peak-to-peak Vcc ripple voltage at
commercial supply frequency (50 MHz to 60 MHz) be 10 % or less of Vce, and that the transient voltage fluctuation
be no more than 0.1 V/ms or less when the power supply is turned on or off.

7. Proper power-on/off sequence

The A/D converter power (AVcc, AVRH) and analog input (ANO to AN7) must be turned on after the digital power
supply (Vcc) is turned on. The A/D converter power (AVce, AVRH) and analog input (ANO to AN7) must be shut
off before the digital power supply (Vcc) is shut off. Care should be taken that AVRH does not exceed AVcc. Even
when pins used as analog input pins are doubled as input ports, be sure that the input voltage does not exceed
AVcc.
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8. Treatment of power supply pins on models with A/D converters

Even when the A/D converters are not in use, be sure to make the necessary connections AVcc = AVRH = Vcc,
and AVss = Vss.

9. Notes on Using Power Supply

Only the MB90485 series usually uses a 3 V power supply. By setting Vcc3 = 3 V power supply and Vcc5 =5 V
power supply, P20 to P27, P30 to P37, P40 to P47 and P70 to P77 can be interfaced as 5 V power supplies
separately from the main 3 V power supply. Note that the analog power supplies (such as AVcc and AVss) for
the A/D converter can be used only as 3 V power supplies.

10. Notes on Using External Clock

Even when using an external clock signal, an oscillation stabilization delay is applied after a power-on reset or
when recovering from sub-clock or stop mode. When using an external clock, 25 MHz should be the upper
frequency limit.

The following figure shows a sample use of external clock signals.

> o

OPEN — xi1

11. Treatment of NC pins
NC (internally connected) pins should always be left open.

12. Notes on during operation of PLL clock mode

On this microcontroller, if in case the crystal oscillator breaks off or an external reference clock input stops while
the PLL clock mode is selected, a self-oscillator circuit contained in the PLL may continue its operation at its
self-running frequency. However, Fujitsu will not guarantee results of operation if such failure occurs.

13. When the MB90480/485 series microcontroller is used as a single system

When the MB90480/485 series microcontroller is used as a single system, use connections so the X0A = Vss,
and X1A = Open.

14. Writing to Flash memory
For writing to Flash memory, always ensure that the operating voltage Vcc is between 3.0 V and 3.6 V.
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B BLOCK DIAGRAM

X0, X1, RST CPU
)’\;%AZ )'leA1 VDO F 8 Clogl?rzg::trol *—| FAMC16LX series core
RAM Interrupt controller
—= PPGO, PPG1
ROM 8/16-bit PPG  [—= PPG2, PPG3
[ PPG4, PPG5
uUDMAC ]
8/16-bit l=— AINO, AIN1
up/down [*=— BINO, BIN1
Communication counter/timer [*— ZINO, ZIN1
prescaler
! [
SINO —_— ] 2 l«e— EXTC
SOTOo Da— UART @ uPG L~ MTO0
SCKO -~ : > = MTO1
1 2
. 1)
gl(’)\‘% Sslgﬁ.z Extended I/O serial NE
SCK1’ SCK2 .| interface x 2 channels I Chip select = CS0, CS1,
s CS2, CS3
Input/output timer
AVco — 16-bit input capture x
AVRH — 2 channels *— INO, IN1
AVss —~  A/Dconverter 16-bit output compare OUTO. OUTH
ADTG — (10-bit) X 6 channels OUT2’ OUT3’
ANOto AN7 ~ ——— 16-bit free-run timer OUT4, OUT5
. ) le—— TINO
16-bit reload timer ToTo
PWCO —
. [— SCL
PWC1 —+ PWC x3channels [+— I2C interface e~ sDA
PWC2 —
. 8
External interrupt [+~ IRQO to IRQ7
1/0 port

MMMMMP{O

POO P10 P20 P30 P40 P50 P60 P70 P80 P90
to to to to to to to to to to
P07 P17 P27 P37 P47 P57 P67 P77 P87 P97 F’A3

I:] : Only MB90485 series

P00 to P07 (8 pins) : with an input pull-up resistance setting register.
P10 to P17 (8 pins) : with an input pull-up resistance setting register.
P40 to P47 (8 pins) : with an open drain setting register.
P70 to P77 (8 pins) : with an open drain setting register.

MB90485 series only
e [2C pin P77 and P76 are N-ch open drain pin (without P-ch) . However, MB90V485B uses
the N-ch open drain pin (with P-ch) .
e P20 to P27, P30 to P37, P40 to P47 and P70 to P77 are also used as 3 V/5 V I/F pin.
e As for MB90V485B, input pins (PWCO0, PWC1, PWC2/EXTC/SCL and SDA pins) for PWC/
uPG/I2C become CMOS input.
Note : In the above diagram, I/O ports share internal function blocks and pins. However, when a
set of pins is used with an internal module, it cannot also be used as an 1/O port.
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H MEMORY MAP
* MB90F481/F482/487B/488B/483C/F488B/V480/V485B/F489B

Internal ROM External ROM
Single chip external bus external bus
FFFFFFH -
ROM area ROM area
Address #1 -
010000+ -
ROM area ROM area
FF bank image FF bank image
Address #2 -
%
Address #3 -
RAM Register RAM Register RAM Register
000100k -
0000DOH
Peripheral Peripheral Peripheral
000000+ -
[ J:internal [ ]:External [><]: Access inhibited
* . In models where address #3 overlaps with address #2, this external area does not exist.
Model Address #1 Address #2 Address #3
MB90F481 FCO000+ *! 001100H
MB90F482 FCO000H 001900
MB90487B FDOOOOH 002900+
MB90488B FCO000~ 22;%?23 8; ?ﬁj%’g”&t . 002900+
MB90F488B FCO0000H the ROMM register 002900+
MB90V480 (FCO0000w) 004000+
MB9O0V485B (FCO000+) 004000+
MB90483C FBOOOOH* 004000+
MB90F489B F90000+ *2 0080000+ fixed 0061001*3

: No memory cells from FC0000+ to FC7FFF+ and FEOOOOH to FE7FFFw.

The upper part of the 00 bank is set up to mirror the image of FF bank ROM, to enable efficient use of small
model C compilers. Because the lower 16-bit address of the FF bank and the lower 16-bit address of the 00
bank are the same, enabling reference to tables in ROM without using the for specification in the pointer
declaration.
For example, in accessing address 00C000+ it is actually the contents of ROM at FFC0O0O+ that are accessed.
If the MS bit in the ROMM register is set to “0”, the ROM area in the FF bank will exceed 48 Kbytes and it is
not possible to reflect the entire area in the image in the 00 bank. Therefore the image from FF4000+ to FFFFFF+
is reflected in the 00 bank and the area from FFO000+ to FF3FFFH can be seen in the FF bank only.
(Continued)
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(Continued)

*2 1 In MBO0OF489B, there is no access to F8 bank and FC bank on the single-chip mode or the internal-ROM
external-bus mode.

*3 : Because installed-RAM area is larger than MB90V485B, MB90F489B should execute emulation in an area
that is larger than 004000+ by the emulation memory area setting on the tool side.

*4 : In MB90483C, there is no access to F8 bank to FA bank and FC bank on the single-chip mode or the internal-
ROM external-bus mode.

20
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* MB90F489B

Internal ROM External ROM
Single chip external bus external bus

FFFFFF«[ | ~~—~"/7/"*“°71 1

ROM (FF bank) ROM (FF bank)
FFOOOOw | | .
FEFFFF

ROM (FE bank) ROM (FE bank)
FEOOOOW | | -
FDFFFFx

ROM (FD bank) ROM (FD bank)
FDooOOOw | | .
FCFFFFx
FCOO00w | — ™~ | .. -
FBFFFF+

ROM (FB bank) ROM (FB bank)
FBOOOO: | 1
FAFFFFx

ROM (FA bank) ROM (FA bank)
FAOOOO~ |
FOFFFF

ROM (F9 bank) ROM (F9 bank)
FooooOw | |1 N
F8FFFF
F80000: | — ™~ |
F7FFFF
otoooow |~ N J| .
OOFFFF. ROM area ROM area
008000, | FFbankimage | FF bank image
007FFFx
006100+
0060FF. [ |+ |

RAM | Register RAM | Register RAM | Register
ooot1oow | 0
0000FF+
ooooDOw | >~
0000CF+

Peripheral Peripheral Peripheral
oooooO+ | 0
. Internal : External : Access inhibited

21
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* MB90483C

FFFFFF.

FFO000x
FEFFFFu

FE000O:
FDFFFF.

FD0000x
FCFFFF.

FC0000x
FBFFFFu

FBOOOO-
FAFFFFy

FA0000x
FOFFFF.

F90000s
F8FFFFu

F80000H
F7FFFFu

010000+
OOFFFFx

0040900H
008000+

004000+
003FFFx

000100«
0000FF

0000DOx
0000CFH

000000+

Single chip

Internal ROM
external bus

External ROM
external bus

ROM (FF bank)

ROM (FF bank)

ROM (FE bank)

ROM (FE bank)

ROM (FD bank)

ROM (FD bank)

ROM (FB bank)

ROM (FB bank)

ROM area
FF bank image

ROM area
FF bank image

RAM Register

RAM Register

RAM Register

Peripheral

Peripheral

Peripheral

: Internal

: External

: Access inhibited
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B F2MC-16L CPU PROGRAMMING MODEL

*Dedicated registers

; |
4—8-bit—

I
4———— 16-bit—————»)
I

I
32-bit >

AH : AL Accumulator
i usP User stack pointer
i sSSP System stack pointer
i PS Processor status
i PC Program counter
i i DPR Direct page register
i i PCB Program bank register
i i DTB Data bank register
i i usB User stack bank register
i i SSB System stack bank register
i : ADB Additional data bank register

A

*General purpose registers

MSB ) LSB
16-bit
0001801+ RP x 10H |--- -——
RWO
RLO
RW1
RW2
RL1
RW3
R1 | RO RW4
— - RL2
R3 ! R2 RW5
RS | R4 RW6
r . |~~~ """ ---="" RL3
R7 i R6 RW7
*Processor status
15 <~——= 13 12 8 7 0
PS ILM RP CCR

23
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W /O MAP
Address Register name régil;'t’g}li:;ﬁe lsveﬁti/ Resource name Initial value
00+ |Port O data register PDRO R/W Port 0 XXXXXXXXs
01w |Port 1 data register PDR1 R/W Port 1 XXXXXXXXe
02+  |Port 2 data register PDR2 R/W Port 2 XXXXXXXXe
03w |Port 3 data register PDR3 R/W Port 3 XXXXXXXXe
04+ |Port 4 data register PDR4 R/W Port 4 XXXXXXXXe
05+ |Port 5 data register PDR5 R/W Port 5 XXXXXXXXe
06+  |Port 6 data register PDR6 R/W Port 6 XXXXXXXXs
XXXXXXXXe
07+ |Port 7 data register PDR7 R/W Port 7 (M??)(:;lgg&e):les)
B
(MB90485 series)
08+  |Port 8 data register PDR8 R/W Port 8 XXXXXXXXs
09+  |Port 9 data register PDR9 R/W Port 9 XXXXXXXXs
OAx  |Port A data register PDRA R/W Port A ----XXXXs
0Bx  |Up/down timer input enable register UDRE R/W Ui%duotv(\;grt]ltrlgtlar XX000000s
0C+ |Interrupt/DTP enable register ENIR R/W 000000008
0D+ |Interrupt/DTP source register EIRR R/W DTP/external interrupts XXXXXXXXs
OEn |Request level setting register ELVR R/W P 000000008
OFn  |Request level setting register R/W 000000008
10n  |Port O direction register DDRO R/W Port 0 000000008
114 |Port 1 direction register DDR1 R/W Port 1 000000008
120 |Port 2 direction register DDR2 R/W Port 2 000000008
13+ |Port 3 direction register DDR3 R/W Port 3 000000008
141 |Port 4 direction register DDR4 R/W Port 4 000000008
154 |Port 5 direction register DDR5 R/W Port 5 000000008
161 |Port 6 direction register DDR6 R/W Port 6 000000008
000000008
174 |Port 7 direction register DDR7 R/W Port 7 (MI?(S;?; 08(? OZ%HGS)
B
(MB90485 series)
184  |Port 8 direction register DDR8 R/W Port 8 000000008
194 |Port 9 direction register DDR9 R/W Port 9 000000008
1An  |Port A direction register DDRA R/W Port A ----00008
1Bu  |Port 4 output pin register ODR4 | RW (Open_zﬁ’;}n“control) 000000008
1Cx  |Port 0 input resistance register RDRO R/W (resist;?ég%omrol) 000000008
1Dn  |Port 1 input resistance register RDR1 R/W (resistaPr?éte1control) 000000008
000000008
. . MB90480 seri
1En  |Port 7 output pin register ODR7 R/W (Open-zroar}n7control) ( X000 Ozeoges)
(MB90485 series)
1F+  |Analog input enable register ADER R/W Port 6, A/D 11111111s
(Continued)
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Address Register name régigzg‘r’iﬁ;?ge l\?\?r?tde/ Resource name | Initial value
201 | Serial mode register SMR R/W 00000X00s
21H Serial control register SCR W, R/W UART 000001008
22+ Serial input/output register SIDR/SODR R/W XXXXXXXXe
23u | Serial status register SSR R, R/W 000010008
244 (Reserved area)

o5, Communication prescaler control CDCR RIW Communication 00--0000s
register prescaler (UART)
26n Serial mode control status register 0 SMCSO0 R/W —-0000e
27H SIO1 (ch.0) 000000108
28+ Serial data register 0 SDRO R/W XXXXXXXXB
Communication prescaler control Communication
29+ : SDCRO R/W prescaler 0---0000s
register 0 SI01 (ch.0)
2 Serial mode control status register 1 SMCSH1 R/W —-0000e
2BH SI02 (ch.1) 000000108
2Ch | Serial data register 1 SDR1 R/W XXXXXXXXs
Communication prescaler control Communication
2Dw : SDCR1 R/W prescaler 0---0000s
register 1 SI02 (ch.1)
2EH Reload register L (ch.0) PPLLO R/W XXXXXXXXs
2FH Reload register H (ch.0) PPLHO R/W XXXXXXXXs
30+ Reload register L (ch.1) PPLLA R/W XXXXXXXXs
31H Reload resister H (ch.1) PPLH1 R/W XXXXXXXXe
32+ Reload register L (ch.2) PPLL2 R/W XXXXXXXXs
33+ Reload register H (ch.2) PPLH2 R/W XXXXXXXXe
34+ Reload register L (ch.3) PPLL3 R/W XXXXXXXXs
35H Reload register H (ch.3) PPLH3 R/W XXXXXXXXs
36H Reload register L (ch.4) PPLL4 R/W 8/16-bit PPG XXXXXXXXs
37+ |Reload register H (ch.4) PPLH4 R/W (ch.0 to ch.5) XXXXXXXXe
38+ Reload register L (ch.5) PPLL5 R/W XXXXXXXXs
39+ Reload register H (ch.5) PPLH5 R/W XXXXXXXXs
3A1 | PPGO operating mode control register PPGCO R/W 0X000XX1s
3Bn | PPG1 operating mode control register PPGCH1 R/W 0X000001s
3CH | PPG2 operating mode control register PPGC2 R/W 0X000XX1s
3Dn | PPG3 operating mode control register PPGC3 R/W 0X000001s
3Ex | PPG4 operating mode control register PPGC4 R/W 0X000XX1s
3FH PPG5 operating mode control register PPGC5 R/W 0X000001s
40w PPGO, PPG1 output control register PPGO1 R/W 8/16-bit PPG 000000008
41n (Reserved area)
424 |PPG2, PPG3 output control register \ PPG23 \ R/W \ 8/16-bit PPG \ 000000008
434 (Reserved area)
(Continued)
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Abbre-
; viated Read/ -
Address Register name register | Write Resource name | Initial value
name
44+ PPG4, PPGS5 output control register PPG45 R/W 8/16-bit PPG 000000008
45+ (Reserved area)
46H Control status register ADCSH1 R/W 000000008
u i
47 g ADCS2 | W, RIW 000000005
A/D converter
48n Dat ot ADCR1 R XXXXXXXXs
ata register
49 9 ADCR2| W, R 00000XXXs
4A Output ist h.0) | digit 00000000
H utput compare reg!s er (ch.0) lower |.g|.s 0OCCPO RAW B
4B Output compare register (ch.0) upper digits 000000008
4C Output ist h.1) 1 digit 00000000
H utput compare reg!s er (ch.1) lower |.g|.s OCCP1 RAW B
4DH Output compare register (ch.1) upper digits 000000008
4E Output ist h.2) 1| digit 00000000
H utput compare reg!s er (ch.2) lower |.g|.s 0CCP2 RAW B
4FH Output compare register (ch.2) upper digits 000000008
50 Output ist h.3) | digit 00000000
H utput compare reg!s er (ch.3) lower |.g|.s 0OCCP3 RAW . B
511 |Output compare register (ch.3) upper digits ~ 16-bit 000000008
52 Output re register (ch.4) lower digits input/output 00000000
i uiput compa g! ( ) low |.g|. OCCP4| R/W timer output °
53n Output compare register (ch.4) upper digits compare 000000008
54 Output ist h.5) | digit 00000000
H utput compare reg!s er (ch.5) lower |.g|.s OCCP5 R/W (ch.0 to ch.5) B
55h Output compare register (ch.5) upper digits 000000008
56+ Output control register (ch.0) OCS0 R/W 0000--00s
57w Output control register (ch.1) 0OCS1 R/W ---00000s
58H Output control register (ch.2) 0OCSs2 R/W 0000--00s
59 Output control register (ch.3) 0OCS3 R/W ---00000s
5AH Output control register (ch.4) 0OCs4 R/W 0000--00s
5BH Output control register (ch.5) 0OCS5 R/W ---00000s
5CH Ir?p.ut capture data register (ch.0) lower R XXXOXXXX X
digts IPCPO
5D In_p_ut capture data register (ch.0) upper R 16-bit XXXXXXX X
digits input/output
5En Ir?p.ut capture data register (ch.1) lower R timer input XXOXXXX X
digits capture
Input capture data register (ch.1) upper IPCP1 (ch.0, ch.1)
5FH digits ' R XXXXXXXXs
60+ Input capture control status register ICSO1 R/W 000000008
61H (Reserved area)
(Continued)
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Abbreviated | Read/
Address Register name register Wri Resource name | Initial value
name rite
62+ Timer counter data register lower digits TCDT R/W 000000008
63H Timer counter data register upper digits| TCDT R/W 000000008
64+ Timer control status register TCCS R/W 16-bit input/output | 000000008
65+ | Timer control status register TCCS R/W |timer free run timer|  0--00000s
66+ Compare clear register lower digits XXXXXXXXe
PCLR R
671 Compare clear register upper digits CPC W XXXXXXXXs
68+ Up/down count register (ch.0) UDCRO R 000000008
69+ Up/down count register (ch.1) UDCR1 R 000000008
6AH  |Reload/compare register (ch.0) RCRO W 000000008
6BH Reload/compare register (ch.1) RCR1 W 8/16-bit up/down 000000008
6CH Counte_r (_:ontrol register (ch.0) CCRLO | W, R/W 0X00X000s
lower digits
6Dk Counter_ c_ontrol register (ch.0) CCRHO R/W 00000000s
upper digits
6EH (Reserved area)
6FH ROM mirror function select register ROMM R/W ROM mirroring | . +18
function
Counter control register (ch.1)
70H lower digits CCRLA1 W, R/W 0X00X000s
Counter control register (ch.1) 8/16-bit up/down )
71n upper digits CCRH1 R/W 00000008
72+ Counter status register (ch.0) CSRO R, R'W 000000008
73n (Reserved area)
741 |Counter status register (ch.1) CSR1 | R,RW | 8/16-bitUDC | 000000008
75H (Reserved area)
764 PWC control/status register PWCSRO | R, R/'W 00000000
77w 0000000Xs
78" PWC (ch.0) 00000000

H . B
T PWC data buffer register PWCRO R/W 000000008
7AW*

H* PWC control/status register PWCSR1 | R, R/W 00000000e
7BH 0000000Xs
7Cn PWC (ch.1) 00000000

H . B
=5 PWC data buffer register PWCR1 R/W 50000000s
7EnW*

i PWC control/status register PWCSR2 | R, R'W 00000000e
7Fw* 0000000Xs
80 PWC (ch.2) 00000000

H . B
I PWC data buffer register PWCR2 R/W 50000000=
824*  |Dividing ratio control register DIVRO R/W PWC (ch.0) |  ------ 008
83+ (Reserved area)

841*  |Dividing ratio control register DIVR1 R/W | PWC (ch.1) ‘ ------ 00s
85H (Reserved area)
86+*  |Dividing ratio control register DIVR2 | RW | PWC(ch2) | - 00s
87H (Reserved area)
(Continued)
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. Abbreviated | Read/ .
Address Register name ren%|:1t:r Write Resource name | Initial value
881  |Bus status register IBSR R 000000008
89+ |Bus control register IBCR R/W 000000008
8An*  |Clock control register ICCR R/W 12C --0OXXXXXs
8BH*  |Address register IADR R/W “XXXXXX X8
8Cw*  |Data register IDAR R/W XXXXXXXXe
8Dn (Reserved area)
8Er*  |uPG control status register | PGCSR R/W uPG 00000---8
8FH to 9B+ (Disabled)
9C UDMAC status register lower digits DSRL R/W uDMAC 000000008
9DH  |uDMAC status register upper digits DSRH R/W ubDMAC 000000008
e e e
o, [Ceyedmerpteauce general | pipr | w | Dejed et [ oo
Ak Ir_eog\;’;ls-{)eorwer consumption mode control LPMCR | W, RW clc_)%vsvl-ﬁ:r\)ﬂtlie:)rn 000110008
A1u  [Clock select register CKSCR | R,R/W clt_)?lvs\,lijer?;\tli?)rn 111111008
A2H, A3H (Reserved area)
Adn uDMAC stop status register DSSR R/W uDMAC 000000008
A5H Automatic ready function select register| ARSR W External pins 0011 - -00s
ABH External address output control register HACR w External pins FRIIIIIER
A7H Bus control signal select register EPCR W External pins 100010 -8
A8H Watchdog timer control register WDTC R, W Watchdog timer XXXXX1118
A9+ |Timebase timer control register TBTC W, R/\W | Timebase timer 1XX00100s
AAH  |Watch timer control register WTC R, R/W Watch timer 100010008
ABH (Reserved area)
ACH  |UDMAC enable register lower digits DERL R/W uDMAC 000000008
ADH  |uDMAC enable register upper digits DERH R/W ubDMAC 000000008
AEx  |Flash memory control status register FMCS W, R/W Flaiilger;aecr:réory 000X0000s
AFH (Disabled)
BOH Interrupt control register 00 ICROO W, R/W XXXX0111s
B1n Interrupt control register 01 ICRO1 W, R'W XXXX01118
B2u Interrupt control register 02 ICRO2 W, R/W XXXX0111s
B3u Interrupt control register 03 ICRO3 W, R/'W XXXX01118
B4n Interrupt control register 04 ICR0O4 W, R/W | Interrupt controller | XXXX0111s
B5H Interrupt control register 05 ICRO5 W, R/'W XXXX01118
B6H Interrupt control register 06 ICRO6 W, R/W XXXX0111s
B7x Interrupt control register 07 ICRO7 W, R'W XXXX01118
B8u Interrupt control register 08 ICRO8 W, R/W XXXX0111s
(Continued)
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(Continued)
. Abbreviated Read/ .
Address Register name r?‘ganslt:r Write Resource name | Initial value
B9H Interrupt control register 09 ICRO9 W, R/W XXXX01118
BAH Interrupt control register 10 ICR10 W, R/'W XXXX0111s
BBH Interrupt control register 11 ICR11 W, R'W XXXX01118
BCH Interrupt control register 12 ICR12 W, R/W | Interrupt controller| XXXX0111s
BDn Interrupt control register 13 ICR13 W, R'W XXXX01118
BEH Interrupt control register 14 ICR14 W, R/'W XXXX0111s
BFn Interrupt control register 15 ICR15 W, R/W XXXX01118
COn Chip select area mask register 0 CMRO R/W 000011118
Ctn Chip select area register 0 CARO R/W 11111111s
C2n Chip select area mask register 1 CMR1 R/W 000011118
C3u Chip select area register 1 CAR1 R/W 11111111s
C4n Chip select area mask register 2 CMR2 R/W Chip select 000011118
C5n Chip select area register 2 CAR2 R/W function 11111111s
Cén Chip select area mask register 3 CMR3 R/W 000011118
C7n Chip select area register 3 CAR3 R/W 11111111s
C8n Chip select control register CSCR R/W ----000"8
Co Chip select active level register CALR R/W ----00008
CA Timer control status register TMCSR R/W 00000000e
CBn ) ) ----0000s
CCH | 16-bit timer register/ 1o-pitreload timer
Y 16-bit reload register TMR/TMRLR R/W XXXXXXXXs
CEn (Reserved area)
CFu | PLL output control register PLLOS w Low-power | XO0s
consumption
DOx to FFH (External area)
100+ to #H (RAM area)
1FFOu Program address detection register 0
(Low order address)
1EFty oot aress deeten 00 papng | mw | A net | xooo0000c
ey Pr_ogram address detection register 0
(High order address)
1FF3u Program address detection register 1
(Low order address)
1FFa, [Ciogem e seeclon =9Ser ] pppmy | mw | AdeEsE A | o000
1FF5n Prc_)gram address detection register 1
(High order address)

* : These registers are only for MB90485 series.
They are used as the reserved area on MB90480 series.

(Continued)
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(Continued)

Descriptions for read/write
R/W : Readable and writable
R : Read only

w : Write only

Descriptions for initial value
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.
- :This bit is not used.
*  : The initial value of this bit is “1” or “0”.
The value depends on the mode pin (MD2, MD1 and MDO) .
+ : The initial value of this bit is “1” or “0”.
The value depends on the RAM area of device.
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B INTERRUPT SOURCES, INTERRUPT VECTORS, AND INTERRUPT CONTROL REGISTERS

uDMAC Interrupt vector Interrupt control register
Clear of
Interrupt source o channel
EI*0S number | Number | Address | Number Address
Reset X — #08 FFFFDCH — —
INT9 instruction X — #09 FFFFD8H — —
Exception X — #10 FFFFD4+ — —
INTO (IRQO) O 0 #11 FFFFDOH
ICROO 0000BOH
INT1 (IRQ1) O X #12 FFFFCCH
INT2 (IRQ2) O X #13 FFFFC8x
ICRO1 0000B1H
INT3 (IRQ3) O X #14 FFFFC4n
INT4 (IRQ4) O X #15 FFFFCOH
ICRO2 0000B2+
INT5 (IRQ5) O X #16 FFFFBCH
INT6 (IRQ6) O X #17 FFFFB8H
ICRO3 0000B3+
INT7 (IRQ7) O X #18 FFFFB4+
PWC1 (MB90485 series only) O X #19 FFFFBO~
. ICRO4 0000B4+
PWC2 (MB90485 series only) @) X #20 FFFFACH
PWCO (MB90485 series only) O 1 #21 FFFFA8H
ICR0O5 0000B5H
PPGO/PPG1 counter borrow X X #22 FFFFA4+
PPG2/PPG3 counter borrow X X #23 FFFFAOH
ICRO6 0000B6H
PPG4/PPG5 counter borrow X X #24 FFFFICH
8/16-bit up/down counter/
timer (ch.0, ch.1) compare/
underflow/overflow/up/down O % #25 FFFF98x ICRO7 0000B7+
inversion
Input capture (ch.0) load O 5 #26 FFFF94n
Input capture (ch.1) load O 6 #27 FFFFO0H
ICRO8 0000B8H
Output compare (ch.0) match O 8 #28 FFFF8CH
Output compare (ch.1) match O 9 #29 FFFF88n
ICR09 0000B9H
Output compare (ch.2) match O 10 #30 FFFF84n
Output compare (ch.3) match O X #31 FFFF80H
ICR10 0000BA+
Output compare (ch.4) match O X #32 FFFF7Cn
Output compare (ch.5) match @) X #33 FFFF78u
. ICR11 0000BBH
UART sending completed O 11 #34 FFFF744
16-bit free run timer overflow,
16-bit reload timer underflow*? O 12 #35 FFFF70n ICR12 0000BCH
UART receiving completed © 7 #36 FFFF6CH
SIO1 (ch.0) O 13 #37 FFFF68H
ICR13 0000BD+
S102 (ch.1) O 14 #38 FFFF64n
(Continued)
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(Continued)
Clear of uDMAC Interrupt vector Interrupt control register
Interrupt source EROS channel

number | Number | Address Number Address
I2C interface
(MB90485 series only) % X #39 | FRFFEOn | cRis 0000BEH
A/D conversion O 15 #40 FFFF5CH
Flash write/erase, % % #41 FEFF58k
timebase timer, watch timer *" ICR15 0000BE

H

rl?]ilgzlénterrupt generator % % #42 FEFF54n

©0 X

: Interrupt request flag is not cleared by the interrupt clear signal.
: Interrupt request flag is cleared by the interrupt clear signal.
: Interrupt request flag is cleared by the interrupt clear signal (stop request present) .

*1 : The Flash write/erase, timebase timer, and watch timer cannot be used at the same time.

*2 : When the 16-bit reload timer underflow interrupt is changed from enable (TMCSR : INTE = 1) to disable
(TMCSR : INTE = 0) , disable the interrupt in the interrupt control register ICR12 : IL2t0 0 : 1118) , then set

the INTE bit to 0.

Note : If there are two interrupt sources for the same interrupt number, the resource will clear both interrupt request
flags at the EI)OS/uDMAC interrupt clear signal. Therefore if either of the two sources uses the EIPOS/
UDMAC function, the other interrupt function cannot be used. The interrupt request enable bit for the corre-
sponding resource should be set to “0” and interrupt requests from that resource should be handled by

software polling.
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H PERIPHERAL RESOURCES
1. 1/0O Ports

The 1/O ports perform the functions of either sending data from the CPU to the 1/O pins, or loading information
from the I/O into the CPU, according to the setting of the corresponding port data register (PDR) . The input/
output direction of each 1/O pin can be set in individual bit units by the port direction register (DDR) for each I/
O port.

The MB90480/485 series has 84 input/output pins. The I/O ports are port 0 through port A.

(1) Port Data Registers

PDRO 7 6 5 4 3 2 1 0 Initial value Access
Address : 000000+ | P07 | P06 | P05 | P04 | P03 | P02 | PO1 | POO | Undefined R/W*!
PDR1 7 6 5 4 3 2 1 0

Address : 000001+ | P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10 | Undefined ~ R/W*'
PDR2 7 6 5 4 3 2 1 0

Address : 000002+ | P27 | P26 | P25 | P24 | P23 | p22 | P21 | P20 | Undefined R/W*!
PDR3 7 6 5 4 3 2 1 0

Address : 000003+ | P37 | P36 | P35 | P34 | P33 | P32 | P31 | P30 | Undefined R/W*!
PDR4 7 6 5 4 3 2 1 0

Address : 000004+ | P47 | P46 | P45 | P44 | P43 | P42 | P41 | P40 | Undefined R/W*!
PDR5 7 6 5 4 3 2 1 0

Address : 000005+ | P57 | P56 | P55 | P54 | P53 | P52 | P51 | P50 | Undefined R/W*1
PDR6 7 6 5 4 3 2 1 0

Address : 000006+ | P67 | P66 | P65 | P64 | P63 | P62 | P61 | P60 | Undefined R/W*!
PDR7 7 6 5 4 3 2 1 0

Address : 000007+ | P77 | P76 | P75 | P74 | P73 | P72 | P71 | P70 | Undefined*? R/W*!
PDR8 7 6 5 4 3 2 1 0

Address : 000008 | P87 | P86 | P85 | P84 | P83 | P82 | P81 | P80 | Undefined R/W*!
PDR9 7 6 5 4 3 2 1 0

Address : 000009+ | P97 | P96 | P95 | P94 | P93 | P92 | P91 | P90 | Undefined R/W*1
PDRA 7 6 5 4 3 2 1 0

Address : 00000AH | _ | _ | — | _ | PA3 | PA2 | PA1 | PAO | Undefined R/W*1
*1: The R/W indication for I/O ports is somewhat different than R/W access to memory, and involves the following

operations.
¢ Input mode

Read : Reads the corresponding signal pin level.
Write : Writes to the output latch.
o Qutput mode
Read : Reads the value from the data register latch.
Write : Outputs the value to the corresponding signal pin.

*2 : The initial value of this bit is “1 1XXXXXXs” on MB90485 series.
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(2) Port Direction Registers
DDRO 7 6 5 4 3 o 1 0 Initial value Access

Address : 000010+ DO7 D06 D05 D04 D03 D02 DO1 D00 000000008 R/W

DDR1
Address : 000011+ D17 D16 D15 D14 D13 D12 D11 D10 000000008 R/W

DDR2
Address : 000012+ D27 D26 D25 D24 D23 D22 D21 D20 00000000s R/W

DDR3
Address : 000013+ D37 D36 D35 D34 D33 D32 D31 D30 00000000s R/W

DDR4
Address : 000014+ D47 D46 D45 D44 D43 D42 D41 D40 000000008 R/W

DDR5
Address : 000015+ D57 D56 D55 D54 D53 D52 D51 D50 000000008 R/W

DDR6
Address : 000016+ D67 D66 D65 D64 D63 D62 D61 D60 000000008 R/W

DDR7
Address : 000017+ D77+ D76*! D75 D74 D73 D72 D71 D70 0000000082 R/W

DDR8
Address : 000018+ D87 D86 D85 D84 D83 D82 D81 D80 000000008 R/W

DDR9
Address : 000019+ D97 D96 D95 D94 D93 D92 D91 D90 00000000s R/W

DDRA
Address : 00001AH DA3 DA2 DA1 DAO ----0000s R/W

*1 : The value is set to “—" on MB90485 series only.
*2 : The initial value of this bit is “XX000000s” on MB90485 series only.

* When a set of pins is functioning as a port, the corresponding signal pins are controlled as follows.
0 : Input mode.
1 : Output mode. Reset to “0”.

Notes : e When any of these registers are accessed using a read-modify-write type instruction (such as a bit set
instruction) , the bit specified in the instruction will be set to the indicated value. However, the contents
of output registers corresponding to any other bits having input settings will be rewritten to the input values
of those pins at that time.

For this reason, when changing any pin that has been used for input to output, first write the desired value
to the PDR register before setting the DDR register for output.

e P76, P77 (MB90485 series only)
This port has no DDR. To use P77 and P76 as I?C pins, set the PDR value to “1” so that port data remains
enabled (to use P77 and P76 for general purposes, disable 12C) . The port is an open drain output (with
no P-ch) .
To use it as an input port, therefore, set the PDR to “1” to turn off the output transistor and add a pull-up
resistor to the external output.
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(3) Port Input Resistance Registers

RDRO 7 6 5 4 3 5 1 0 Initial value Access
Address : 00001C+ | Rpo7 | RDO6 | RDO5 | RDO4 | RDO3 | RDO2 | RDO1 | RDoo [ 000000008  R/W

RDR1 7 6 5 4 3 2 1 0
Address : 00001D+ | Rp17 | RD16 | RD15 | RD14 | RD13 | RD12 | RD11 | RD10 | 00000000  R/W

These registers control the use of pull-up resistance in input mode.
0 : No pull-up resistance in input mode.
1 : With pull-up resistance in input mode.

In output mode, these registers have no function (no pull-up resistance) . Input/output mode settings are
controlled by the setting of port direction (DDR) registers.

In case of a stop (SPL=1), no pull-up resistance is applied (high impedance) . Using of this function is prohibited
when an external bus is used. Do not write to these registers.

(4) Port Output Pin Registers

ODR7 7 6 5 4 3 5 1 0 Initial value  Access
Address : 00001E+ | op77+1|oD76*' | OD75 | OD74 | OD73 | oD72 | obD71 | op7o | 000000008  R/W

ODR4 7 6 5 4 3 2 1 0

Address : 00001B+ | op47 | OD46 | OD45 | OD44 | OD43 | OD42 | OD41 | op4o | 00000000s  R/W

*1 : The value is set to “—” on MB90485 series only.
*2 : The initial value of this bit is “XX000000s” on MB90485 series only.

These registers control open drain settings in output mode.
0 : Standard output port functions in output mode.
1 : Open drain output port in output mode.

In input mode, these registers have no function (Hi-Z output) . Input/output mode settings are controlled by the

setting of port direction (DDR) registers. Using of this function is prohibited when an external bus is used. Do
not write to these registers.

(5) Analog Input Enable Register

ADER - 6 5 4 3 5 1 0 Initial value Access
Address : 00001F+ | Apg7 | ADE6 | ADE5 | ADE4 | ADE3 | ADE2 | ADE1 | ADE0 | 11111111s  R/W

This register controls the port 6 pins as follows.
0 : Port input/output mode.

1 : Analog input mode. The default value at reset is all “1”.
(6) Up/down Timer Input Enable Register
UDER

Address : 00000BH

7 6 5 4 3 5 1 0 Initial value Access
— — | UDE5 | UDE4 | UDE3 | UDE2 | UDE1 | UDE0 | XX000000s  R/W

This register controls the port 3 pins as follows.
0 : Port input mode.

1 : Up/down timer input mode.The default value at reset is “0”".
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2. UART

The UART is a serial I/O port for asynchronous (start-stop synchronized) communication as well as CLK
synchronized communication.
¢ Full duplex double buffer
* Transfer modes : asynchronous (start-stop synchronized) , or CLK synchronized (no start bit or stop bit) .
¢ Multi-processor mode supported.
Embedded proprietary baud rate generator
Asynchronous : 76923/38461/19230/9615/500 k/250 kbps
CLK synchronized : 16 M/8 M/4 M/2 M/1 M/500 kbps
External clock setting available, allows use of any desired baud rate.
* Can use internal clock feed from PPG1.
Data length : 7-bit (asynchronous normal mode only) or 8-bit.
Master/slave type communication functions (in multi-processor mode) .
 Error detection functions (parity, framing, overrun)
» Transfer signals are NRZ encoded.
uDMAC supported (for receiving/sending)
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(1) Register List

15 8 7 0
CDCR _
SCR SMR
SSR SIDR (R)/SODR (W)
8 bits 8 bits

Serial mode register (SMR)
7 6 5 4 3 2 1 0
000020+ | \vpy | mpo | cs2 | cst | cso |Reserved| sckE | SOE
RW  RW  RW R/W R/W RW RW  RW

0 0 0 0 0 X 0 0 Initial value
Serial control register (SCR)
15 14 13 12 11 10 9 8
000021+ PEN P SBL CL A/D REC | RXE | TXE
RW  RW  RW R/W R/W w RW  RW Initial value
0 0 0 0 0 1 0 0
Serial 1/0 register (SIDR/SODR)
7 6 5 4 3 2 1 0
000022+ D7 D6 D5 D4 D3 D2 D1 DO
RW RW  RW R/W R/W RW RW  RW Initial value
X X X X X X X X
Serial status register (SSR)
15 14 13 12 11 10 9 8
000023+ PE ORE | FRE | RDRF | TDRE | BDS RIE TIE
R RooR R R AW RW RWitial value
0 0 0 0 1 0 0 0

Communication prescaler control register (CDCR)

15 14 13 12 11 10 9 8

0000254 | wmp |[srsT| — | — | bva | piv2 | DIvi | DIvo
RW  RW  —  —  RW  RW RW RW o
A A - = A A A A nitial value
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(2) Block Diagram

Control
signal
Receiving interrupt
(to CPU)
Proprietary baud
rate generator S SCKo
ending clock
PPG1 (internal __| Clock select _ 9 Sending interrupt
connection) circuit Receiving clock (to CPV)
External clock — '
Receiving control Sending control
circuit circuit
SING Start bit detect Send start
circuit circuit
Receive bit Send bit
counter counter
Receiving parity Send parity
counter counter
| SOTO =—¢
Receiving status
decision circuit Receiving shifter Sending shifter
1 — .
UDMAC receiving 28ﬁ;\rlc_l>r|19 Sending
error generation circuit start
circuit (to CPU) SIDR SODR

< F2MC-16LX BUS >

L~ MD1 — PEN — PE
L »{ MDO | P —{ ORE
— CS2 — SBL — FRE
SMR [—=cst SCR | cL SSR || RDRF
— CSO — A/D — TDRE
—| REC — BDS
— SCKE — RXE —| RIE
— SOE — TXE — TIE

Control signal
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3. Expanded I/O Serial Interface

The expanded I/O serial interface is an 8-bit x 1-channel serial I/O interface for clock synchronized data
transfer. A selection of LSB-first or MSB-first data transfer is provided.

There are two serial I/O operation modes.
e Internal shift clock mode : Data transfer is synchronized with the internal clock signal.
¢ External shift clock mode : Data transfer is synchronized with a clock signal input from the external clock

signal pin (SCK) . In this mode the general-purpose port that shares the external
clock signal pin (SCK) can be used for transfer according to CPU instructions.

(1) Register List

Serial mode control status register 0/1 (SMCS0, SMCS1)
15 14 13 12 11 10 9 g [nitial value

Address : 0000274
00002BH SMD2 | SMD1 | SMDO | SIE SIR | BUSY | STOP | STRT 000000108

R/W R/W R/W R/W R/W R R/W R/W

Address : 000026w ! 6 5 4 3 2 1 0
00002A+ — — — — | MODE | BDS | SOE | SCOE ----0000s

Serial data register 0/1 (SDRO0, SDR1)

Address : 000028 ! 6 5 4 3 2 1 0
ress . H
00002Ch D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXXB

R/W R/W R/W R/W R/W R/W R/W R/W

Communication prescaler control register 0/1 (SDCR0O, SDCR1)

Add 000029 15 14 13 12 11 10 9 8
ress . H
000020y LM | — | — | — | Dws | DIv2 | DIVi | DVO | 0--0000e
RW  — — — RW RW RW RW
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(2) Block Diagram

Internal data bus

=
(MSB first) DO to D7 ﬁ)? to DO (LSB first) Initial value
Transfer direction selection
SIN1, SIN2 ~_
] ] Read
SDR (Serial Data Register) Write
SOT1, SOT2 —‘
—
SCK1, SCi2 - Shift clock
: Control circuit
counter
Internal clockoJ
(> 1 (%o — |
SMD2|SMD1|SMDO| SIE | SIR |BUSY |STOP |STRT |[MODE| BDS | SOE |SCOE
=
Interrupt
request
Internal data bus
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4. 8/10-bit A/D Converter

The A/D converter converts analog input voltage to digital values, and provides the following features.

¢ Conversion time : minimum 3.68 ps per channel
(92 machine cycles at 25 MHz machine clock, including sampling time)

* Sampling time : minimum 1.92 us per channel
(48 machine cycles at 25 MHz machine clock)

¢ RC sequential comparison conversion method, with sample & hold circuit.

8-bit or 10-bit resolution

* Analog input selection of 8 channels
Single conversion mode : Conversion from one selected channel.

Scan conversion mode : Conversion from multiple consecutive channels, programmable selection of up to

8 channels.

Continuous conversion mode : Repeated conversion of specified channels.

Stop conversion mode : Conversion from one channel followed by a pause until the next activation allows to
synchronize with conversion start.

* At the end of A/D conversion, an A/D conversion completed interrupt request can be generated to the CPU.
The interrupt can be used activate the uDMAC in order to transfer the results of A/D conversion to memory
for efficient continuous processing.

* The starting factor conversion may be selected from software, external trigger (falling edge) , or timer (rising

edge) .

(1) Register List

ADCS2, ADCS1 (Control status register)

ADCS1 7 6 5 4 3 ) ] 0
Address :000046H | ypy | Mpo | ANS2 | ANST | ANSO | ANE2 | ANE1 | ANEO
0 0 o o 0 o o 0 eln_itial \{alue
RW RW RW RW RW RW RwW Rw <Bitattributes
ADCS2 15 14 13 12 11 10 9 8
Address : 0000474 | gysy | INT | INTE | PAUS | STST | STSO | STRT |Reserved
0 0 0 0 0 0 0 o «Initial value

RW RW RW RW RW RW w Rw <Bitatiributes

ADCR2, ADCR1 (Data register)

ADCR1 , e s 5 , 1 ;
Address : 000048+ | 7 D6 D5 D4 D3 D2 D1 DO N
” ” X ” X ” X ” eln_mal \{alue
R R R R R R R R «Bit attributes
ADCR2 15 14 13 12 11 10 9 8
Address :000049 | g1 | st | sT0 | CT1 | CcTOo | — D9 D8
0 0 0 0 0 X X X «Initial value
w w w w w R R R «Bit attributes
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(2) Block Diagram

AVcc
AVRH
AVss
D/A converter
MP
ANO —
AN1 —

AN2 —=| Input S _
ANS —1 circuit i | Sequential .
AN4 —» : l | comparison register
AN5 — Comparator
ANG — ;L-
AN7 —» 2
Sample & hold ﬁ
circuit ®
o

Data registers
ADCR1, ADCR2

I_ Decoder

A/D control register 1

A/D control register 2

ADTG ___lrigger activation I ADCS1, ADCS2
Timer activation Operation clock

Timer
(PPG1 output)

o Prescaler
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5. 8/16-bit PPG

The 8/16-bit PPG is an 8-bit reload timer module that produces a PPG output using a pulse from the timer
operation. Hardware resources include 6 x 8-bit down counters, 12 x 8-bit reload timers, 3 x 16-bit control
registers, 6 x external pulse output pins, and 6 x interrupt outputs. Note that MB90480/485 series has six channels
for 8-bit PPG use, which can also be combined as PPGO0 + PPG1, PPG2 + PPG3, and PPG4 + PPG5 to operate
as a three-channel 16-bit PPG. The following is a summary of functions.

8-bit PPG output 6-channel independent mode : Provides PPG output operation on six independent channels.
16-bit PPG output operation mode : Provides 16-bit PPG output on three channels. The six original channels
are used in combination as PPGO + PPG1, PPG2 + PPGS3, and PPG4 + PPG5.

8 + 8-bit PPG output operation mode : Output from PPGO (PPG2/PPG4) is used as clock input to PPG1 (PPG3/
PPG5) to provide to 8-bit PPG output at any desired period length.

PPG output operation : Produces pulse waves at any desired period and duty ratio. The PPG module can also
be used with external circuits as a D/A converter.

(1) Register List

PPGCO/PPGC2/PPGC4 (PPGO/PPG2/PPG4 operation mode control register)

00003A 7 6 5 4 3 2 1 0

000030: PENO — PEOO PIEO PUFO —_ — Reserved

00003EH R/W — RW  RW  RW — — — Read/write
0 X 0 0 0 X X 1 Initial value

PPGC1/PPGC3/PPGC5 (PPG1/PPG3/PPGS5 operation mode control register)

15 14 13 12 11 10 9 8

00003Bx PENT1 PE10 | PIE1 | PUF1 | MD1 | MDo |Reserved

00003DH _

00003FH R/W — R/W R/W R/W R/W R/W — Read/write
0 X 0 0 0 0 0 1 Initial value

PPGO01/PPG23/PPG45 (PPGO to PPGS5 output control register)

7 6 5 4 3 2 1 0
000040 PCS PCS PCS PCM PCM PCMO |Reserved | Reserved
000042+ 2 1 0 2 1 0 |Reserved | Reserve

000044+ R/W R/W R/W R/W R/W R/W R/W R/W Read/write
0 0 0 0 0 0 0 0 Initial value

PPLLO to PPLL5 (Reload register L)

888825” 7 6 5 4 3 2 1 0

H

0000324 D07 D06 D05 D04 D03 D02 DO1 D00
000034H R/W R/W R/W R/W R/W RW RW  RW Read/write
000036 X X X X X X X X Initial value
000038+

PPLHO to PPLH5 (Reload register H)
88882'1:” 15 14 13 12 11 10 9 8

H

0000334 D15 D14 D13 D12 D11 D10 D09 D08
0000354 R/W R/W R/W R/W R/W R/W R/W R/W Read/write
000037+ X X X X X X X X Initial value
000039+
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(2) Block Diagram
*8-bit PPG ch.0/2/4 block Diagram

Peripheral clock x 16 PPGO/2/4 I
Peripheral clock x 8 output enable PPGO/2/4
Peripheral clock x 4
Peripheral clock x 2 A/D converter
Peripheral clock
PPGO/2/4
output latch
_Z\'— PENO
O
° PCNT s
° (down counter) J B O Y —~ra
N
Count clock C
select { -/z_ ch.1/3/5 borrow
—1  “L"/“H” selector
N
Tlmebaselcounter PUFO PIED
output main clock
x 512
“L"/“H” select
PRLL PRLBH
j N PPGCO (operation mode control)

o= i

“L” data bus

“H” data bus
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* 8-bit PPG ch.1/3/5 Block Diagram

Peripheral clock x 16 PPG1/3/5 output
Peripheral clock x 8 enable PPG1/3/5
Peripheral clock x 4
Peripheral clock x 2 T—’ UARTO
Peripheral clock

PPG1/3/5

output latch

¢~—— PEN1

00007

PCNT S

(down counter) —(R Q—_I }—1RQ
N
Count clock <_<(_7
select '
—  “L"/“H” selector
N
Timebase counter PUE PIE1
output main clock x 512 !
“L”/“H” select
PRLL PRLBH
N PPGC1 (operation mode control)
() — 7
. PRLL
|
“L” data bus
N~
“H” data bus
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6. 8/16-bit up/down Counter/Timer

8/16-bit up/down counter/timer consists of up/down counter/timer circuits including six event input pins, two
8-bit up/down counters, two 8-bit reload/compare registers, as well as the related control circuits.

(1) Principal Functions
* 8-bit count register enables counting in the range 0 to 256.
(In 16-bit x 1 mode, counting is enabled in the range 0 to 65535)
* Count clock selection provides four count modes.

Countmodes —— Timer mode
L Up/down count mode

- Phase differential down count mode ( x 2)

L Phase differential down count mode ( x 8)

* In timer mode, there is a choice of two internal count clock signals.

Count clock ——125ns (8 MHz : x2)

(at 16 MHz operation) L 0.5us(2MHz: x8)

¢ In up/down count mode, there is a choice of trigger edge detection for the input signal from external pins.
Edge detection —— Falling edge detection

- Rising edge detection

- Both rising/falling edge detection

L Edge detection disabled

* In phase differential count mode, to handle encoder counting for motors, the encoder A-phase, B-phase, and
Z-phase are each input, enabling easy and highly accurate counting of angle of rotation, speed of rotation, etc.
* The ZIN pin provides a selection of two functions.

ZINpin —— Counter clear function

L Gate functions

» A compare function and reload function are provided, each for use separately or in combination. Both functions
can be activated together for up/down counting in any desired bandwidth.

Compare/reload function ——— Compare function (output interrupt at compare events)

Compare function (output interrupt and clear counter at compare
events)

- Reload function (output interrupt and reload at underflow events)

L Compare/reload function

(output interrupt and clear counter at compare events, output interrupt
and reload at underflow events)

L Compare/reload disabled

* Individual control over interrupts at compare, reload (underflow) and overflow events.
» Count direction flag enables identification of the last previous count direction.
* Interrupt generated when count direction changes.
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(2) Register List

15 8 7 0
UDCRT UDCRO
RCR1 RCRO
Reserved area CSRo
CCRHO CCRLO
Reserved area CSR1
CCRH1 CCRL1
8-bit 8-bit
CCRHO (Counter Control Register High ch.0)
15 14 13 12 11 109 g Initial value
Address : 00006D+ | w16 | cocr | cFiE | cLks | cmst | cmso | cest | ceso | 00000000s
RW RW RW RW RW RW RW RW
CCRH1 (Counter Control Register High ch.1)
15 1413 12 11 10 9 8 Initial value
Address : 000071+ | __ | cpcr | cFIE | cLks | cmst | cmso | cEst | ceso | ~0000000e
RW RW RW RW RW RW RW
CCRLO/1 (Counter Control Register Low ch.0/ch.1)
7 6 5 4 3 > 1 0 Initial value
233:222 gggggg: UDMS | CTUT | UCRE | RLDE | UDCC | CGSC | CGE1 | caEo | 0X00X000s
RW W RW RW W RW RW RW
CSRO0/1 (Counter Status Register ch.0/ch.1)
7 6 5 4 3 2 1 0 Initial value
ﬁgg:g: 8888;5: CSTR | CITE | UDIE | CMPF | OVFF | UDFF | UDF1 | upFo | 00000000e
RW RW RW RW RW RW R R
UDCRO0/1 (Up Down Count Register ch.0/ch.1)
15 14 13 12 11 10 9 8 Initial value
Address : 000069 [ i~ D16 D15 D14 D13 D12 D11 D10 000000008
R R R R R R R R
7 6 5 4 3 2 1 0 Initial value
Address : 000068+ | o7 | pog | Dos | Do4 | Do3 | Doz | Dot | poo | 00000000s
R R R R R R R R
RCRO/1 (Reload/Compare Register ch.0/ch.1)
15 14 18 1211109 g Initial value
Address : 00006BH D17 D16 D15 D14 D13 D12 D11 pio | 000000008
w w w w w w w w
7 6 5 4 3 2 1 0 Initial value
Address :00006Ax | po7 | pos | Dos | Dos4 | Do3 | Doz | Dot | Doo | 00000000s
w w w w w w w w
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(3) Block Diagram

Data bus
8-bit
CGE1|CGEO0|CGSC RCRO (Reload/ compare register 0)
* TUT Reload control
ZINO Edge/level detection cTu T
UCRE RLDE
ubcc Counter clear
8-bit !
UDCRO (Up/down count register 0)
CES1 | CESO Carry f-vipr
CMS1|CMS0 UDFF | OVFF
UDMS Count
clock CITE | UDIE

AINO —» Up/down

count
BINO—{ ¢lock selection UDF1 | UDFO |CDCF | CFIE
i Interrupt _C'—_Ii

Prescaler CSTR output

i

CLKS
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7. DTP/External Interrupt

The DTP (Data Transfer Peripheral) is a peripheral block that interfaces external peripherals to the FAMC-16LX
CPU. The DTP receives DMA and interrupt processing requests from external peripherals and passes the
requests to the FPMC-16LX CPU to activate the extended intelligent uDMAC or interrupt processing.

(1) Detailed Register Descriptions

Interrupt/DTP Enable Register (ENIR : Enable Interrupt Request Register)
ENIR 7 6 5 4 3 2 1 0 Initial value
Address :00000CH | N7 | ene | Ens | EN4 | ENs | EN2 | EN1 | ENO 000000008

R/wW RW R/W R/W R/W R/W R/W R/W

Interrupt/DTP Source Register (EIRR : External Interrupt Request Register)
Address :00000D | g7 | ERe | ERs | ER4 | ER3 | ER2 | ER1 | ERo | XXXXXXXXe

R/W R/W R/W R/W R/W R/W R/W R/W

Interrupt Level Setting Register (ELVR : External Level Register)
7 6 5 4 3 2 1 0 Initial value

B3 | LA3 | B2 | LA2 | LB1 | LA1 | LBo | Lao | 00000000e
RW RW RW RW RW RW RW RW

Address : 00000Ex

15 14 13 12 11 10 9 8 Initial value
LB7 | LA7 | LB6 | LA6 | LB5 | LA5 | LB4 | La4 | 000000008

Address : 00000FH

R/wW RW R/wW R/wW R/W R/W R/W R/wW

(2) Block Diagram

F2MC-16 bus
4 Interrupt/DTP enable register
4 Gite Source F/F Edge detection 4 Request input
4 Interrupt/DTP lource register
8 Interrupt level setting register
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8.

16-bit Input/Output Timer

The 16-bit input/output timer module is composed of one 16-bit free run timer, six output compare and two input
capture modules. These functions can be used to output six independent waveforms based on the 16-bit free
run timer, enabling input pulse width measurement and external clock frequency measurement.

* Register List

¢ 16-bit free run timer

15 0
000066/67H CPCLR Compare-clear register
000062/63H TCDT Timer counter data register
000064/65H TCCS Control status register

* 16-bit output compare

15 0
00004A, 4C, 4E, 50, 52, 54+ Output compare register
00004B, 4D, 4F, 51, 53, 55H OCCPOto OCCPS P bare 169

gggggs’ gg’ 2@” 0CS1/3/5 5 0Cs0/2/4 Output compare

» 99, OBH control registers

* 16-bit input capture
15 0
00005C, 5EH Input capture data register
00005D, 5F+ IPCPO, IPCP1
Input capture control
000060H ICSo1 status register
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¢ Block Diagram

- Control logic
Interrupt =
16-bit free run timer
16-bit timer
Output Compare register 0 TQ = OUTO
compare 0 : é\
[2])
S Y
@ |oOutput Compare register 1 TQ = OUT1
compare 1 |
Output Compare register 2 TQ = OUT2
compare 2 | é\
7
Output Compare register 3 TQ = OUT3
compare 3 T
Output Compare register 4 TQ - OUT4
compare 4 |
-
Qutput Compare register 5 TQ |——» OUTs
compare 5 |
Input Capture data register 0 Edge ¢ ino
capture 0 I selection
<Jnput . Edge INT
capture 1 Capture data reglstler 1 selection €
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(1) 16-bit Free Run Timer

The 16-bit free run timer is composed of a 16-bit up-down counter and control status register.

The counter value of this timer is used as the base timer for the input capture and output compare.
* The counter operation provides a choice of eight clock types.

¢ A counter overflow interrupt can be produced.

* A mode setting is available to initialize the counter value whenever the output compare value matches the
value in the compare clear register.

* Register List

Compare clear register (CPCLR)

15 14 13 12 11 10 9 8 Initial value

0000674 | 15 | cL14 | cL13 | cLi2 | cL11 | cLio | cLo9 | CLos XXXXXXXXs
R/W RW RW RW R/W RW  RW R/W
7 6 5 4 3 2 1 0 Initial value
000066+

CcLo7 | cLos | cLos | cLo4 | cLos | cLoz | cLot | cLoo | XXXXXXXXe
RW RW RW RW RW RW RW RW

Timer counter data register (TCDT)

15 14 13 12 11 10 9 8 Initial value
000083 | 115 | T14 | T13 | T12 | TH1 | Ti0 | Too | Tos 00000000e
RW RW RW RW RW RW RW RW
7 6 5 4 3 2 1 0 Initial value
000062+

TO7 TO6 TO5 To4 T03 TO2 TO1 T00 00000000s
RW PRW RW PRW RW RW RW RW

Timer control status register (TCCS)

15 14 138 1211109 g Initial value
000065+ fecke | — | — | msi2 | msit | msio | IcLR | icre | 0--00000s
RW RW RW RW RW RW RW RW
7 6 5 4 3 2 1 0 Initial value
000064+

IVF | IVFE | STOP | MODE | SCLR | CLk2 | CLK1 | cLko | 000000008
RW RW RW RW RW RW RW RW
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¢ Block Diagram

o
Interrupt v

4’—D_’request ' f=pres<:;a|er

» |VF | IVFE | STOP [MODE|SCLR | CLK2 | CLK1 | CLKO

| ' Clc;ck

16-bit free run timer e DR :
Count value output T15 to TOO

A

Bus

A
A J

16-bit compare clear register

!

Compare circuit MSI2 to MSIO

Y

ICLR | ICRE

4\_D—> Interrupt request

> A/D activation
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(2) Output Compare

The output compare module is composed of a 16-bit compare register, compare output pin unit, and control
register. When the value in the compare register in this module matches the 16-bit free run timer, the pin output
levels can be inverted and an interrupt generated.

* There are six compare registers in all, each operating independently. A setting is available to allow two compare

registers to be used to control output.
* Interrupts can be set in terms of compare match events.

* Register List

Output compare registers (OCCPO to OCCP5)

15 14 13 12 11 10 9 8 Initial value
00004Bu | c15 | 14 | c13 | c12 | o1 | cto | cos | cos | 00000000
00004D+
00004Fs RW RW RW RW RW RW RW RW
000051+
000053+
000055+

7 6 5 4 3 > 1 0 Initial value
00004Aw co7 | cos | cos | coa | cos | co2 | cot | coo | 00000000e
00004CH
00004Es RW RW RW RW RW RW RW RW
000050+
000052+
000054+

Output control registers (OCS1/0CS3/0CS5)

15 14 13 12 11 10 9 8 Initial value
0000574 1| _ | _ |cmop| oTe1 | OTEO | OTD1 | OTDO | ~~00000s
000059+
00005BH —  — RW RW RW RW RW

Output control registers (OCS0/0CS2/0CS4)

7 6 5 4 3 2 1 0 Initial values
000056 [ \cpic | icPo | ICE1 | IcEO | — | — | csTi | csTo | 0000--00s
000058+
00005Ay RW RW RW RW —  — RW RW
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¢ Block Diagram

16-bit timer counter value (T15 to TO0)

N

Compare control TQ [—OTE0[— OUTO (2) (4)

N

Compare register 0 (2, 4)
16-bit timer counter value (T15 to TOO) CMOD

N

Compare control

N

Compare register 1 (3, 5)

Bus

TQ [—OTE1[—= OUT1 (3) (5)

ICP1 | ICPO | ICEO | ICEO

Control unit ! J— Compare 1 (3) (5) interrupt

Individual '\ ! )= Compare 0 (2) (4) interrupt
control blocks p (2) (4) p

A
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(3) Input Capture

The input capture module performs the functions of detecting the rising edge, falling edge, or both edges of
signal input from external circuits, and saving the 16-bit free run timer value at that moment to a register. An
interrupt can also be generated at the instant of edge detection.

The input capture module consists of input capture registers and a control register. Each input capture module
has its own external input pin.
* Selection of three types of valid edge for external input signals.
Rising edge, falling edge, both edges.
* An interrupt can be generated when a valid edge is detected in the external input signal.

* Register List

Input capture data register (IPCPO, IPCP1)

15 14 13 12 11 10 9 8 Initial value
00005Dx | cP15 | cPia | cpi3 | cpi2 | cpi1 | cPio | crog | cpos | XXXXXXXXs
00005F+ R R R R R R R R

7 6 5 4 3 2 1 0 Initial value
00005CH | cro7 | cPos | cros | croa | cPos | croz | crot | cpoo | XXXXXXXXe
0000SEH R R R R R R R R

Input capture control status register (ICS01)
7 6 5 4 3 2 1 0 Initial value

000060+ | \cp1 | icPo | ICET ICE0O | EG11 | EG10 | EGO1 | EGOO 000000008
RW RW RW RW R/W RW  RW R/W

* Block Diagram

Y

Capture data register 0

A

Edge detectionfe———— INO

Bus

16-bit timer counter value (T15 to T0O0) EG11 |EG10 | EGO1 | EGOO

L

Y

Capture data register 1 = Edge detection J«——— IN1

—

ICP1 | ICPO | ICE1 | ICEO

L
_D—> Interrupt
—D—> Interrupt
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9. I2C Interface (MB90485 series only)

The I2C interface is a serial /0 port supporting the Inter IC BUS. Serves as a master/slave device on the I12C bus.
The I2C interface has the following functions.

e Master/slave transmit/receive

e Arbitration function

¢ Clock synchronization

e Slave address/general call address detection function

e Forwarding direction detection function

e Start condition repeated generation and detection

¢ Bus error detection function

(1) Register List

Bus Status Register (IBSR)

Initial value
000088+ e L6548 2 1 0 00000000s
BB | RSC| AL | LRB|TRX [ AAS |GCA | FBT
R R R R R R R R
Bus control register (IBCR)
Initial value

15 14 13 12 11 10 9 8
000089+ T 000000008

BER | BEIE| SCC | MSS| ACK |GCAA| INTE| INT
RW RW RW RW RW RW RW RW

Clock control register (ICCR)
Initial value

4 2 1
00008A Ll 3 2 —OXXXXXa

- — | EN | CS4|CS3 |CS2 [ CS1 | CSO
- — RW RW RW RW RW RW

Address register (IADR)

Initial value
15 14 13 12 11 10 9 8
00008BH o -XXXXXXXB

- A6 | A5 A4 | A3 | A2 | Al A0
- RW RW RW RW RW RW RW

Data register (IDAR)
Initial value
7 6 5 4 3 2 1 0

00008CH o XXXXXXXXs
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

RW RW RW RW RW RW RW RW
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(2) Block Diagram

ICCR
EN ———= 12C enable
Clock dividing 1 <—— Peripheral clock
ICCR 5 6 7 8
> VARVARVARY,
é Clock selection 1
x CS3 \|/
©
g Cs2 Clock dividing 2
g 2 4.8 16 32 64 128 256 |g g Shif .
cs1 ift clock generation
VAN AR
Cso Clock selection 2
Change timing
of shift clock edge
IBSR
Bus busy
BB
Repeat start
RSC Start/stop condition detection
Last Bit P
LRB Transmission/
Reception Error
TRX
FBT | First Byte
AL Arbitration lost detection
IBCR
BER \I/ <—> scL
BEIE
Interrupt request ———> IRQ SDA
INTE /I\
INT
IBCR End
Start
SCC
Master
MSS Start/stop condition
ACK enable detection
ACK
GC-ACK enable
GCAA
IDAR
IBSR \/
Slave
AAS Slave address
GCA Global call comparison
IADR
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10. 16-bit Reload Timer

The 16-bit reload timer provides a choice of functions, including internal clock signals that count down in

synchronization with three types of internal clock, as well as an event count mode that counts down at specified
edge detection events in pulse signals input from external pins. This timer defines an underflow as a change in
count value from 0000+ to FFFFx. Thus an underflow will occur when counting from the value “reload register
setting value + 1”. The choice of counting operations includes reload mode, in which the count setting values is
reloaded and counting continues following an underflow event, and one-shot mode, in which an underflow event
causes counting to stop. An interrupt can be generated at counter underflow, and the timer is DTC compatible.

(1) Register List

e TMCSR (Timer control status register)
Timer control status register (high) (TMCSR)
15 14 13 12 11 10 9 8
0000CBH — — — — | cSL1 | csLo | MOD2 | MODH1
- - = — mw mw Aw Rmw HeadWrie
_ _ _ _ 0 0 0 0 Initial value
Timer control status register (low) (TMCSR)
7 6 5 4 3 2 1 0
0000CA+ | mopo | ouTe | outL | ReLD | INTE UF | CNTE | TRG
RW RW RW RW RW RW Rw Rw LeadWrie
0 0 0 0 0 0 0 0 Initial value
* 16-bit timer register/16-bit reload register
TMR/TMRLR (high)
15 14 13 12 11 10 9 8
0000CDH D15 D14 D13 D12 D11 D10 | D09 D08
RW RW RW AW RW RW Rw Rw HeadWrie
X X X X X X X X Initial value
TMR/TMRLR (low)
7 6 5 4 3 2 1 0
0000CC Do7 | Do6 | DO5 | DO4 | D03 | DO2 | DOf D00
RW RW RW RW RW RW Rw Rw LeadWrie
X X X X X X X X Initial value
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(2) Block Diagram

Internal data bus

A TMRLR i L

16-bit reload register
| Reload signal
TMR Reload
16-bit timer register UF C(,)ntr(?l
(down counter) circuit
CLK
Count clock generator circuit
Gate
Machine _ . |Prescaler A INPUt ™Valid clock :|  Wait signal
clock ¢ : detection circuit| :
Clear OLK
| Output signal . ToAD
i | generation circuit converter
: : [iinverted ;
Pin : Input control Clock v Output signal : Pin
(TINO) : circuit selector : 'E_’ generation circuit[ | 'E‘ (TOTO)
: External clock 3 S S N B
. . OUTL RELD| Operation
Function } 3 Select signal ¢ 2 control circuit
selection
\/ oute

Timer control status register (TMCSR)
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11. uPG Timer (MB90485 series only)
The uPG timer performs pulse output in response to the external input.
(1) Register List

UPG control status register (PGCSR)
Initial value
000O8E4 — > > 4 8 2 1 0 00000---&
[peno | PE1 | PEO [PMT1 [PMTO| — | — | - |
RW RW RW RW RW — — —
(2) Block Diagram

—
MTO0O
T MTO1

MTO00 MTO1 Output enable
Output latch Output latch

Control circuit < EXTC
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12. PWC Timer (MB90485 series only)

The PWC timer is a 16-bit multifunction up-count timer capable of measuring the pulse width of the input signal.
A total of three channels are provided, each consisting of a 16-bit up-count timer, an input pulse divider & divide
ratio control register, a measurement input pin, and a 16-bit control register. These components provide the

following functions.

Timer function : e Capable of generating an interrupt request at fixed intervals specified.
e The internal clock used as the reference clock can be selected from

among three types.

Pulse width measurement function : e

Measures the time between arbitrary events based on external pulse
inputs.

The internal clock used as the reference clock can be selected from
among three types.

Measurement modes

- “H” pulse width (T to 1) /“L” pulse width (T to |)

- Rising cycle (T to T) /Falling cycle ({ to )

- Measurement between edges (T or L to | or T)

The 8-bit input divider can be used for division measurement by dividing
the input pulse by 22 xn (n=1, 2, 3, 4) .

An interrupt can be generated upon completion of measurement.
One-time measurement or fast measurement can be selected.
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(1) Register list

PWC control/status register (PWCSRO0 to PWCSR2)
000077 Initial value
H 15 14 13 12 11 10 9 8
0000000Xs
00007Bw | sTRT [ sToP | EDIR | EDIE | OVIR | OVIE | ERR [Reserved
00007FH RW RW R RW RW RW R -
PWC control/status register (PWCSRO0 to PWCSR2)
000076 Initial value
H 7 6 5 4 3 2 1 0
000000008
00007A [cks1 [ ckso | pist | piso | sic [mop2 [ mop1 | mopo |
00007EH RW RW RW RW RW RW RW RW
PWC data buffer register (PWCRO0 to PWCR2)
000079 Initial value
H 15 14 13 12 11 10 9 8 000000008
00007Dr | p15 | D14 | 13 [ p12 [ b11 [ p1o | po | b8 |
000081 RW RW RW RW RW RW RW RW
PWC data buffer register (PWCRO0 to PWCR2)
000078 Initial value
H 7 6 5 4 3 2 1 0
000000008
00007Cw [ b7 [ ps [ ps [ pa [ b3 [ b2 | b1 | po |
000080+ RW RW RW RW RW RW RW RW
Dividing ratio control register (DIVRO to DIVR2)
Initial value
000082+ 7 6 5 4 3 2 1 o 008
000084+ [ - -] -] -1 -1 - [owi]owo]
000086+ _ _ _ _ _ - RW  RW
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(2) Block Diagram

PWCR read
Error detection —— ERR
—>
« Internal clock (machine clock/4)
PWCR
>
A
16
Reload
—\ /
Data transfer —
>
v 16 O
Overflow . ) Clock 2?2
16-bit up count timer O Clock divider
O
T 28 A
Timer clear CKS1/CKS0
ot
@
= ircui Count enable
S Control circuit ou Divider clear
g
i
A‘.‘ Sta rl+of Start edge s(')eol(renc;tjlloert]ion Iedge selectioriDiViding ON/OFF |:|
(&) é‘ mdeasuremerﬂ Wal\r;gfuotrm PWCO
® edge ) ’
3 % L— Edge detection ——O/g_ comparator _| PWC1
o S Completion of
© £ measurement edge
[ § A 4
O
Completion of PISO/PIST O TR
< measurement interrupt request CKSO0/ o 8-bit divider
< Overflow interrupt request ERR | CKS1 O
v v @*
<> PWCSR Dividing ratio selection
15
2
< va »  DIVR
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13. Watch Timer

The watch timer is a 15-bit timer using the sub clock. This circuit can generate interrupts at predetermined
intervals. Also a setting is available to enable it to be used as the clock source for the watchdog timer.

(1) Register List

Watch timer control register (WTC)
7 6 5 4 3 2 1 0
WDCS | SCE | WTIE | WTOF | WTR | WTC2 | WTC1 | WTCO

RW R RW RW RW RW Rw Rw Readwrite
1 0 0 0 1 0 0 0 Initial value

0000AAH

(2) Block Diagram

Watch timer control register (WTC)

WDCS | SCE WTIE | WTOF | WTR | WTC2 | WTC1 | WTCO

Clear
28
Sub clock 29 Interval Interrupt _
Watch counter 210 | generator | Watch timer
ot selector circuit interrupt
212
213
210 213 214 9215 214

To watchdog timer
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14. Watchdog timer

The watchdog timer is a 2-bit counter that uses the output from the timebase timer or watch timer as a count
clock signal, and will reset the CPU if not cleared within a predetermined time interval after it is activated.

(1) Register List

Watchdog timer control register (WDTC)

7 6 5 4 3 2 1 0

0000A8H PONR |Reserved| WRST | ERST | SRST | WTE | WT1 WTO
R _ R R R W W W Rggd/write
X X X X X 1 1 1 Initial value

(2) Block Diagram

Watchdog timer control register (WDTC) Watch timer control

PONR S:,Séd WRST|ERST|SRST| WTE | WT1 | WTO register (WTO)
| | WDCS bit
G:C Clock select register
Watch mode start 2 (CKSCR)
Timebase timer SCM bit
mode start e R BT LT L L L LR EEEEEEEE EEEEEEERRREr
: . LR an :
Sleep mode start : Watchdog timer gtart and CLR |
Hold status start : :
~~{ Counter Count _ Watchdog |: |nternal
| clear clock 2-bit reset | reset
Stop mode ' control selector counter generator |: generator
- circuit circuit P aircui
start: CLR T ;  circuit
______________________________________________________________________________________________ T
Clear . . .
: Time-base counter :
HCLK x 2 x21|[x22| -+ |x28|x29 ><210><211><212><213><214><215><216><217><218§
SCLK x 21 | x 22 X 28 | x 29 |x 210{x 211|x 212|x 213|x 214|x 215|x 216|x 217|x 218

HCLK : Oscillator clock
SCLK : Sub clock
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15. Timebase Timer

The timebase timer is an 18-bit free run counter (timebase counter) that counts up in synchronization with the
internal count clock signal (base oscillator x 2) , and functions as an interval timer with a choice of four types of
time intervals. Other functions provided by this module include timer output for the oscillator stabilization wait
period, and operating clock signal feed for other timer circuits such as the watchdog timer.

(1) Register List

Timebase timer control register (TBTC)
15 14 13 12 11 10 9 8
0000A9- RESV | — — TBIE | TBOF | TBR | TBC1 | TBCO
R/W — — RW  RW w rRw RrRw  Read/write
1 X X 0 0 1 0 0 Initial value
(2) Block Diagram
. To PPG timer To watchdog
Timebase timer
timer counter
HCLK x 2 x 21| x 22 x 28| x 29 |x 210|x 211 |x 212|x 213|x 214|x 215|x 216|x 217|x 218
T """"""""""" oF | | OF [ | OF | T OF
Power-on reset—* .. To clock control
Stop mode start—= .o module oscillator
clear stabilization wait
™ time selector
Hold status start—™ (;(i)rr;tl:ﬁl Interval timer
CKSCR : MCS = 1-0*1—™ selector
CKSCR : SCS =0—1*2—™ TBOF
T set
TBOF clear
Timebase timer control register (TBTC) |RESV| — | — |TBIE |[TBOF| TBR |TBC1|TBCO

Timebase timer interrupt signal —C

OF : Overflow

HCLK : Oscillator clock

*1 : Switch machine clock from main clock or sub clock to PLL clock.
*2 : Switch machine clock from sub clock to main clock.
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16. Clock
The clock generator module controls the operation of the internal clock circuits that serve as the operating clock
for the CPU and peripheral devices. This internal clock is referred to as the machine clock, and one cycle is referred

to as a machine cycle. Also, the clock signals from the base oscillator are called the oscillator clock, and those from
the PLL oscillator are called the PLL clock.

(1) Register List

Clock select register (CKSCR)
15 14 13 12 11 10 9 8
0000ATH SCM | MCM | WS1 | WS0 | SCS | MCS | CS1 | CSO
R R RW RW RW RW RwW Rw Readwrite
1 1 1 1 1 1 0 0 Initial value
PLL output select register (PLLOS)
15 14 13 12 11 10 9 8
0000CFH — — - - — — — PLL2
— — _ _ _ _ W W Read/write
_ _ — — — — X 0 Initial value
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(2) Block Diagram

Standby control circuit
Low-power consumption mode control register (LPMCR)

Re-
STP|SLP|SPL|RST|TMD|CG1|CGO| ey Pin
T Pin high-impedance L~ high-i d
control circuit Igh-impedance
control
=atl pi Internal reset
RST| pin
L generator circuit[—= INternal reset
CPU intermittent Intermittent cycle selection
operation selector Y
CPU clock
control circuit | CPU clock
Standby control [} Stop, Sleep Signals
Interrupt release —————— circuit
l Stop signal
—|_‘ Peripheral Peripheral
clock control [— lock
Machine clock circuit cloc
Clock generator module Oscillator stabilization wait release
Clock PLL output select register (PLLOS) :
Oscillator :
selector || | — | — | — | — | — | = | = P9 |s@bilization
n 5 ! wait period :
SCLK selector :
x4 O :
0000 ? 2
o
Q909
: PLLmultplier 1 | [scMMcM|ws1|wso| scs|Mcs|cs1|cso
: Sub clock Clock select register (CKSCR)
generator System | i
circuit . i coek [ i | 1]
' | generator i :
circuit R :
X 2 [+ X2+ x4 X 4 X4+ x2F
........ © 1024 :
. Timebase
........... i N -
X1 : umer YA

o HCLK " Osciliator ciock To watehdog timer

MCLK : Main clock
SCLK : Sub clock
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(3) Clock Feed Map

Peripheral functions

Watchdog timer

Clock generator module
E _.| Watch timer I
XOA ! Timebase |!
pin [~ Sub clock i timer |4
xiA | | generator T o 3 4 .
W,‘_ circuit I
5 PLL multiplier|
| circuit E
E x4 | PCLK |
X0 ! lSCLK ;
M—'—* System clock %2 | Clock ¢!
X1 : | generator L —— 1 selector
pin | circuit HCLK MCLK :
—
CPU, uDMAC
HCLK : Oscillator clock
MCLK : Main clock
SCLK : Sub clock
PCLK : PLL clock
o : Machine clock

8/16-bit PPG PPG1
timer O
8/16-bit PPG PPG3
timer 1
8/16-bit PPG | PPG4 PPGS
timer 2
TINO
16-bit reload pin
timer O TOTO
[ pin]
SCKO, SINO
UARTO SOTO
SCK1, SCK2
SIN1, SIN2
Extended 1/0
serial interface, SOT1, SOT2
2 channels
AINO, AINT
2ING: 2N
8/16-bit -
up/down counter
©S0, CS1,
CS2, CS3

Chip select

H.

, OUT1, OUT2,

16-bit output
compare

(e]e]
ce
=55
wWo

, OUT4, OUT5

16-bit free run
timer

-
)
Q
~

O
=}

16-bit input
capture

Z
S
z

10-bit A/D
converter

>

NO t

o

AN7, ADTG

External interrupt

RQ

o
—_

o IRQ7

=
=]

Oscillator
stabilization
wait control
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17. Low-power Consumption Mode

The MB90480/485 series uses operating clock selection and clock operation controls to provide the following
CPU operating modes :

* Clock modes

(PLL clock mode, main clock mode, sub clock mode)
* CPU intermittent operating modes

(PLL clock intermittent mode, main clock intermittent mode, sub clock intermittent mode)
¢ Standby modes

(Sleep mode, timebase timer mode, stop mode, watch mode)

(1) Register List

Low-power consumption mode control register (LPMCR)

7 6 5 4 3 2 1 0
0000AOw  f s1p | sLp | SPL | RST | TMD | CG1 | CGO |Reserved
W W RW W RW RW RW Rw Readwrite
0 0 0 1 1 0 0 0 Initial value
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(2) Block Diagram

Standby control circuit
Low-power consumption mode control register (LPMCR)
STP|SLP|SPL |RST|TMD|CG1|CGo| f® Pin Pin

served

T high-impedance |, hjgh-impedance
control circuit control

=1 Internal reset
RST| pin generator circuit| > Internal reset

CPU intermittent
operating selector

3 Intermittent cycle selection
CPU clock

control circuit [~ CPU clock

Standby control ! Stop, sleep signals

Interrupt release ——————— circuit ’

l Stop signal
—|_‘ Peripheral
: clock control [— Peripheral clock
Machine clock Sirouit
Clock generator module Oscillator stabilization wait release
Clock PLL output select register (PLLOS) :
selector N I I IR I N R = Oscillator :
, stabiliza- :
2 tion
SCLK wait period:
x4 o0 8?? 2 selector
L o |
PQQ0 ;
PLL multiplier :
circuit SCM[MCM|WS1|WS0|SCS|MCS|CS1|CS0

ESubcIock
:generator
©ocircuit . -

Clock select register (CKSCR)

><2§;1024 X2+ x4 x4 X 4 - x2§1

HCLK _MCLK

 Timebase

. ‘timer v
e : To watchdog timer

HCLK : Oscillator clock
MCLK : Main clock
SCLK : Sub clock
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(3) Status Transition Chart

External reset, watchdog timer reset, software reset

\

stabilization wait

stabilization wait

Power-on
Reset
Power-on reset SCs=0
] SCS=1
Oscillator Main clock ~\—MCS=0 PLL clock SCS=0 Sub clock
stabilization mode MCS = 1 mode SCS =1 mode
wait ends y
SLP=1 Interrupt SLP =1 Interrupt SLP =1 Interrupt
Main sleep PLL sleep Sub sleep
mode mode mode
TMD =0 Interrupt TMD =0 Interrupt TMD =0 Interrupt
Main timebase PLL timebase Watch mode
timer mode timer mode
STP=1 STP=1 STP=1
. Main stop L . PLL stop L . Sub stop
mode mode mode
Oscillator Oscillator Oscillator
Interrupt stabilization Interrupt stabilization Interrupt stabilization
wait ends wait ends wait ends
Main clock oscillator Main clock oscillator Sub clock oscillator

stabilization wait
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18. External Bus Pin Control Circuit

The external bus pin control circuit controls the external bus pins used to expand the CPU address/data bus
connections to external circuits.

(1) Register List

* Auto ready function select register (ARSR)
Initial value
15 14 13 12 11 10 9 8
Address : 0000A5+ == 0011--008
IOR1 | IORO | HMR1 | HMRO | — — | LMR1 | LMRO
w w w w — — w w
» External address output control register (HACR)
Initial value
7 6 5 4 3 2 1 0
Address : 0000A6H - -
E23 E22 E21 E20 E19 E18 E17 E16
w w w w w w w w
* Bus control signal select register (EPCR)
Initial value
15 14 13 12 11 10 9 8
Address : 0000A7H == 1000*10-8
CKE | RYE | HDE | I0OBS | HMBS | WRE | LMBS | —
w w w w w w w —
W : Write only
: Not used
* :May be either “1” or “0”
(2) Block Diagram

RB

Data control

Address control

Access control

Access control
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19. Chip Select Function Description

The chip select module generates a chip select signals, which are used to facilitate connections to external
memory devices. The MB90480/485 series has four chip select output pins, each having a chip select area
register setting that specifies the corresponding hardware area and select signal that is output when access to
the corresponding external address is detected.

¢ Chip select function features

The chip select function uses two 8-bit registers for each output pin. One of these registers (CARX) is able to
detect memory areas in 64 Kbytes units by specifying the upper 8-bit of the address for match detection. The
other register (CMRXx) can be used to expand the detection area beyond 64 Kbytes by masking bits for match
detection.

Note that during external bus holds, the CS output is set to high impedance.

(1) Register List

15 8 7 0
CARO CMRO R/W
CAR1 CMR1 R/W
CAR2 CMR2 R/W
CAR3 CMR3 R/W
CALR CSCR R/W

Chip select area mask register (CMRXx)

0000COH 7 6 5 4 3 2 1 0
0000C2H M7 M6 M5 M4 M3 M2 M1 MO
0000C4+ RW RW RW RW RW RW RW RW Read/write
0000C6+ 0 0 0 0 1 1 1 1 Initial value
Chip select area register (CARX)
0000C1u 15 14 13 12 11 10 9 8
0000C3H A7 A6 A5 A4 A3 A2 Al A0
0000C5+ RW RW RW RW RW RW RW RW  Read/write
0000C7+ 1 1 1 1 1 1 1 1 Initial value
Chip select control register (CSCR)
7 6 5 4 3 2 1 0
0000C8H _ _ _ — | opPL3 | oPL2 | OPL1 | OPLO
— — — — W AW AW AW Rt_agd/wrlte
_ _ _ _ 0 0 0 * Initial value
Chip select active level register (CALR)
15 14 13 12 11 10 9 8
0000C9+ _ _ _ — | AcTL3 | ACTL2 | ACTL1 | ACTLO
— — — — R/W RW RW  RW Rggd/ write
- o _ _ 0 0 0 0 Initial value

*: The initial value of this bit is “1” or “0”.
The value depends on the mode pin (MD2, MD1 and MDO) .
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(2) Block Diagram

[2])

@

=< CMRXx

—

(o]

O CARX

N§ _l R\

- Chip select output pins
A23 to A16

76



MB90480/485 Series
_

20. ROM Mirror Function Select Module
The ROM mirror function selection module sets the data in ROM assigned to FF bank so that the data is read
by access to 00 bank.

(1) Register List
o ROM mirror function select register (ROMM)

Initial value
Address:00006FHIflflflflllflhj’slsll ...... +1s
RW - RW (+) : MB90F489B : Read only, fixed at “1”
) Other : Selectable, Initial value 0

- Not used

(2) Block Diagram

F2MC-16LX bus

ROM mirror function select

Address area

FF bank 00 bank

Note : Do not access ROM mirror function selection register (ROMM) on using the area of address 004000+ to
OOFFFF+ (008000 to OOFFFFH) .
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21. Interrupt Controller

The interrupt control register is built in interrupt controller, and is supported for all I/O of interrupt function.
This register sets corresponding peripheral interrupt level.

(1) Register List

Interrupt control registers

Address : ICRO1 0000B1H
ICR0O3 0000B3H

ICRO5 0000B5H 15 14 13 12 11 10 9 8 ICROA1,
ICRO7 0000B7H 03, 05,
ICR09 0000B9+ — — — —  |Reserved| IL2 IL1 ILO 07, 09,
ICR11 0000BBH 11,13, 15

ICR13 0000BD+
ICR15 0000BFH

Read/write—
Initial value—

X =
x =

W W R/W R/W R/W R/W
X

Interrupt control registers

Address : ICR0O0 0000BO+
ICR02 0000B2H
ICR04 0000B4+ 7 6 5 4 3 2 1 0 ICRO00,
ICR06 0000B6H 02, 04,
ICR0O8 0000B8H — — — —  |Reserved| IL2 IL1 ILO 06, 08,
ICR10 0000BAH 10,12, 14
ICR12 0000BCH
ICR14 0000BEH

Read/write— w w w w RW RW RW RW
Initial value— X X X

Note : The use of access involving read-modify-write instructions may lead to abnormal operation, and should be
avoided.
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(2) Block Diagram

3 32  Interrupt requests
| ™7 (Peripheral resources)

Interrupt priority setting

F2MC-16LX Bus

/3 (CPU)

Interrupt level
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22. uDMAC

The uDMAC is a simplified DMA module with functions equivalent to EI?OS. The uDMAC has 16 DMA data
transfer channels, and provides the following functions.

* Automatic data transfer between peripheral resources (I/O) and memory.

* CPU program execution stops during DMA operation.

* Incremental addressing for transfer source and destination can be turned on/off.

DMA transfer control from the uDMAC enable register, uDMAC stop status register, uDMAC status register,
and descriptor.

¢ Stop requests from resources can stop DMA transfer.

When DMA transfer is completed, the uDMAC status register sets a flag in the bit for the corresponding channel
on which transfer was completed, and outputs a completion interrupt to the interrupt controller.

(1) Register List

uDMAC enable register
Initial value
DERH :0000ADn —>—— 18 12 11 10 9 8 000000008
EN15 EN14 EN13 EN12 EN11 EN10 EN9 EN8
R/W R/W R/W R/W R/W R/W R/W R/W
uDMAC enable register
Initial value
DERL : 0000ACH — 8 2 2 3 2 ! 0 000000008
EN7 EN6 EN5 EN4 EN3 EN2 EN1 ENO
R/W R/W R/W R/W R/W R/W R/W R/W
UDMAC stop status register
Initial value
DSSR : 0000A4n — 6 2 2 3 2 ! 0 00000000s
STP7 STP6 STP5 STP4 STP3 STP2 STP1 STPO
R/W R/W R/W R/W R/W R/W R/W R/W
uUDMAC status register
Initial value
DSRH :00009DH —=>——14 18 12 7 0 9 8 00000000s
DE15 DE14 DE13 DE12 DE11 DE10 DE9 DES8
R/W R/W R/W R/W R/W R/W R/W R/W
uDMAC status register
Initial value
DSRL : 00009CH —— 6 2 2 3 2 ! 0 00000000s
DE7 DE6 DE5 DE4 DE3 DE2 DE1 DEO
R/W R/W R/W R/W R/W R/W R/W R/W
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(2) Block Diagram

Memory space
I0A |
- Peripheral function
.| l/Oregister  [--=---mmmee- - /O register (1/0)
If transfer not ended DMA transfer request
[)]
>
uDMAC Read by DERI m
descriptor | uDMA controller |<—, >_|£
If transfer is O
ended %
BAP o
Transfer L, Buffer DCT
Interrupt
CPU controller

IOA :1/O address pointer

BAP : Buffer address pointer

DER : uDMAC enable register (ENx selection)
DCT : Data counter
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23. Address Match Detection Function

When the address is equal to a value set in the address detection register, the instruction code loaded into the
CPU is replaced forcibly with the INT9 instruction code (01+). As a result, when the CPU executes a setinstruction,
the INT9 instruction is executed. Processing by the INT#9 interrupt routine allows the program patching function
to be implemented.

Two address detection registers are supported. An interrupt enable bit is prepared for each register. If the value
set in the address detection register matches an address and if the interrupt enable bit is set at “1”, the instruction
code loaded into the CPU is replaced forcibly with the INT9 instruction code.

(1) Register List

* Program address detection register 0 (PADRO)
Address 7 6 5 4 3 2 1 0 Initial value
PADRO (Low order address) : 001FFOx XXXXXXXX8
RW RW RW RW RW RW RW RW
Address 7 6 5 4 3 2 1 0 Initial value
PADRO (Middle order address) : 001FF 1+ XXXXXXXX B
RW RW RW RW RW RW RW RW
Address 7 6 5 4 3 2 1 0 Initial value
PADRO (High order address) : 001FF2u XXXXXXXX 8
RW RW RW RW RW RW RW RW
* Program address detection register 1 (PADR1)
Address 7 6 5 4 3 2 1 0 Initial value
PADR1 (Low order address) : 001FF3n XXXXXXXX 8
RW RW RW RW RW RW RW RW
Address 7 6 5 4 3 2 1 0 Initial value
PADR1 (Middle order address) : 001FF4x XXXXXXXX 8
RW RW RW RW RW RW RW RW
Address 7 6 5 4 3 2 1 0 Initial value
PADR1 (High order address) : 001FF5x XXXXXXXX8
RW RW RW RW RW RW RW RW
* Program address detection control status register (PACSR)
Address 7 6 5 4 3 2 1 0 Initial value
00009Ex | RESV | RESV | RESV | RESV | AD1E | RESV | ADOE | RESV 000000008
RW RW RW RW RW RW RW RW
R/W : Readable and writable
X 1 Undefined
RESV : Reserved bit

82



MB90480/485 Series
_

(2) Block Diagram

Address latch

Address detection
register

INT9
instruction F2MC-16LX
CPU core

Enable bit

Internal data bus
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B ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Ratings

Rating
Parameter Symbol - Unit Remarks
Min Max
Vcce3 Vss — 0.3 Vss + 4.0 \%
Veceh Vss — 0.3 Vss+ 7.0 \%
Power supply voltage™!
AVce Vss — 0.3 Vss + 4.0 \'% *2
AVRH Vss — 0.3 Vss + 4.0 \Y *2
Vss — 0.3 Vss + 4.0 \'% *3
Input voltage™! Vi
Vss — 0.3 Vss+ 7.0 \' *3, *8, *9
Vss — 0.3 Vss + 4.0 \'% *3
Output voltage™! Vo
Vss — 0.3 Vss+ 7.0 \Y *3, *8, *9
Maximum clamp current lcLamp -2.0 +2.0 mA *7
Total maximum clamp current Z| lcLamp | — 20 mA *7
“L” level maximum output current lo — 10 mA *4
“L” level average output current loLav — 3 mA *5
“L” level maximum total output current Ylou — 60 mA
“L” level total average output current ZloLav — 30 mA *6
“H” level maximum output current lon — -10 mA *4
“H” level average output current loHav — -3 mA *5
“H” level maximum total output current Zlon — -60 mA
“H” level total average output current SloHav — -30 mA *6
Power consumption Po — 320 mW
Operating temperature Ta -40 +85 °C
Storage temperature Tstg -55 +150 °C

*1 : This parameter is based on Vss = AVss = 0.0 V.
*2 : AVcc and AVRH must not exceed Vcc. Also, AVRH must not exceed AVce.

*3 : Viand Vo must not exceed Vce + 0.3 V. However, if the maximum current to/from and input is limited by some
means with external components, the lcLave rating supersedes the Vi rating.

*4 : Maximum output current is defined as the peak value for one of the corresponding pins.

*5 : Average output current is defined as the average current flow in a 100 ms interval at one of the corresponding
pins.

*6 : Average total output currentis defined as the average current flow in a 100 ms interval at all corresponding pins.

*7 : e Applicable to pins : P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P60 to P67,
P70 to P77, P80 to P87, P90 to P97, PAOD to PA3
* Use within recommended operating conditions.
e Use at DC voltage (current) .
* The +B signal should always be applied with a limiting resistance placed between the +B signal and the
microcontroller.
* The value of the limiting resistance should be set so that when the +B signal is applied the input current to
the microcontroller pin does not exceed rated values, either instantaneously or for prolonged periods.
(Continued)
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(Continued)

¢ Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input
potential may pass through the protective diode and increase the potential at the Vcc pin, and this may affect
other devices.

¢ Note that if a +B signal is input when the microcontroller power supply is off (not fixed at 0 V) , the power
supply is provided from the pins, so that incomplete operation may result.

¢ Note that if the +B input is applied during power-on, the power supply is provided from the pins and the
resulting supply voltage may not be sufficient to operate the power-on reset.

e Care must be taken not to leave the +B input pin open.

¢ Note that analog system input/output pins other than the A/D input pins (LCD drive pins, comparator input
pins, etc.) cannot accept +B signal input.

e Sample recommended circuits:

Input/Output Equivalent circuits

Protective diode

/ Vce
I P-ch

g
L

R

Limiting /‘
resistance |
+B input (0 V to 16 V) W []

*8 : MB90485 series only
P20 to P27, P30 to P37, P40 to P47, P70 to P77 pins can be used as 5 V I/F pin on applied 5 V to Vcc5 pin.
P76 and P77 is N-ch open drain pin.

*9: Asfor P76 and P77 (N-ch open drain pin) , even if using at 3 V simplicity (Vcc3 = Vecb) , the ratings are applied.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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2. Recommended Operating Conditions

(Vss = AVss =0.0 V)

Value
Parameter Symbol Unit Remarks
Min Max
Vee3 2.7 3.6 \Y During normal operation
CC
1.8 3.6 \Y To maintain RAM state in stop mode
Power supply voltage - .
Vo5 2.7 55 \Y During normal operation*
CC
1.8 55 \Y To maintain RAM state in stop mode*
Vi 0.7 Veo Voo + 0.3 v All pins other than Vixz, Viks, Viem and
ViHx
MB90485 series only
ViH2 0.7 Vcc Vss + 5.8 \' . L
“H” level input voltage P76, P77 pins (N-ch open drain pins)
Vins 0.8 Vce Vee + 0.3 \Y Hysteresis input pins
ViHm Vee - 0.3 Vee + 0.3 \Y MD pin input
ViHx 0.8 Vce Vee + 0.3 \Y XO0A pin, X1A pin
Vie Vss — 0.3 0.3 Vce \Y All pins other than Vis, Viiw and Vix
) Vis Vss — 0.3 0.2 Vce \Y Hysteresis input pins
“L” level input voltage —
Vi Vss — 0.3 Vss + 0.3 \% MD pin input
Vix Vss — 0.3 0.1 \Y XO0A pin, X1A pin
Operating temperature Ta -40 +85 °C

*: MB90485 series only

P20 to P27, P30 to P37, P40 to P47, P70 to P77 pins can be used as 5 V I/F pin on applied 5 V to Vcc5 pin.

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 within these ranges.
Always use semiconductor devices within their recommended operating condition ranges. 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

FUJITSU representatives beforehand.
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3. DC Characteristics
(Vec=2.7V103.6V, Vss=0.0V, Ta=-40 °C to +85 °C)

Value
Parameter |Symbol| Pin name Condition - Unit | Remarks
Min Typ | Max
Vec=2.7V
’ Vee3-0.3] — — \
“H” level Ve |Alloutput [low=-1.6 mA c
output voltage pins Voc=4.5V, Ves5-05| — | — | y [Atusing5V
lon =—-4.0 mA ce ) power supply
Vec=2.7V
. — — 0.4 \Y
“L” level Vo |Alloutput lo. =2.0 mA
output voltage pins Vec=4.5V, o o 04 Vv At using 5V
lon = 4.0 mA ) power supply
Input leakage All'input Vec=3.3V, B o
current h pins Vss < Vi< Vce 10 +10 1 uA
Pull-up Vee=3.0V,
resistance Reutt — at Ta=+25°C 20 53 | 200 | ke
Open drain P40 to P47,
output current | "*  [P70to P77 — _ 0.1 10| nA
AtVcc=3.3V,
internal 25 MHz operation, — 45 60 mA
| normal operation
o AtVec =33V,
internal 25 MHz operation, — 55 70 mA
Flash programming
AtVcc=3.3 V,
lccs — internal 25 MHz operation, — 17 35 mA
sleep mode
Power supply AtVec=3.3V,
current external 32 kHz,
lecL — internal 8 kHz operation, — 15 140 uA
sub clock operation
(Ta=+25°C)
At Vcc=3.3V,
external 32 kHz,
lecT o internal 8 kHz operation, T 1.8 40 uA
watch mode (Ta = +25 °C)
Ta=+25 °C, stop mode,
lecH — At Voo = 3.3 V — 0.8 40 uA
Other than
Input . Cn  |AVcc, AVss, — — 5 15 pF
capacitance Voo Vss

Notes :¢ MB90485 series only
¢ P40 to P47 and P70 to P77 are N-ch open drain pins with control, which are usually used as CMOS.
e P76 and P77 are open drain pins without P-ch.
» For use as a single 3 V power supply products, set Vcc = Vee3 = Vecb.
e When the device is used with dual power supplies, P20 to P27, P30 to P37, P40 to P47 and
P70 to P77 serve as 5 V pins while the other pins serve as 3 V I/O pins.
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4. AC Characteristics

(1) Clock Timing
(Vss =0.0 V, Ta=—-40 °C to +85 °C)

- j- Value
Parameter Sym Pin name Cc_\ndl Unit Remarks
bol tion Min Typ Max
L 3 L o5 Extgrnal crystal
oscillator
— 3 — 50 External clock input
— 4 — 25 1 multiplied PLL
Fou | X0, X1 — 3 — 12,5 | MHz | 2 multiplied PLL
Clock frequency — 3 — | 666 3 multiplied PLL
— 3 — 6.25 4 multiplied PLL
— 3 — 416 6 multiplied PLL
— 3 — 3.12 8 multiplied PLL
Fcu | X0A, X1A — — 32.768 — kHz
) tc X0, X1 — 20 — 333 ns |*1
Clock cycle time
te | XO0A, X1A — — 30.5 — us
Pum X0 — 5 — — ns
PwL
Input clock pulse width
Pt | xoa | — | — | 152 | — | s |%
Pwie ' H
Input clock rise, fall time EC; X0 — — — 5 ns | With external clock
Internal operating clock fop — — 1.5 — 25 |MHz ™
frequency fopL — — — | 8192 | — |kHz
Internal operating clock tep — — 40.0 — 666 | ns |™
cycle time topL — — — | 1221 — | us

*1 : Be careful of the operating voltage.
*2 : Duty ratio should be 50 % + 3 %.
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* X0, X1 clock timing
tc
X0 / A 0.8 Vcc
/ 0.2 Vcc
PwH | | PwL
tef ter
* XO0A, X1A clock timing
tcL
XO0A / — 0.8 Vce
/ 0.2Vcc
PwLH | PwLL
tef ter
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* Range of warranted PLL operation
Internal operating clock frequency vs. Power supply voltage

3.6
Range of warranted PLL operation

3.0
2.7

N

Normal operating range

Power supply voltage
Vee (V)

1.5 4 16 25
Internal clock fce (MHZz)

Notes: e For A/D operating frequency, refer to “5. A/D Converter Electrical Characteristics”
e Only at 1 multiplied PLL, use with more than fcr = 4 MHz.

Base oscillator frequency vs. Internal operating clock frequency

8 x *3

25 ; . . :

Sl PAVES S i No multiplied

20 $od 4 -

o *ix2 1

é 18 / 1x
5 16
o 4 x
% 1%2 /
o 12 /
[&] /
T 9 b
c 8 —
L
= % e
= 4 »

15 g

3456 8 10125 16 20 25 32 40 50

Base oscillator clock Fcx (MHZz)

*1: In setting as 1, 2, 3 and 4 multiplied PLL, when the internal clock is used at 20 MHz < fcr < 25 MHz, set
the PLLOS register to “DIV2 bit = 1” and “PLL2 bit=1".
[Example]  When using the base oscillator frequency of 24 MHz at 1 multiplied PLL :
CKSCR register : CS1 bit =“0", CS0 bit =“0” PLLOS register : PLL2 bit =“1”
[Example]  When using the base oscillator frequency of 6 MHz at 3 multiplied PLL :
CKSCR register : CS1 bit="17, CS0 bit =“0” PLLOS register : PLL2 bit =“1”

*2 : In setting as 2 and 4 multiplied PLL, when the internal clock is used at 20 MHz < fce < 25 MHz, the following
setting is also enabled.
2 multiplied PLL : CKSCR register : CS1 bit = “0”, CSO0 bit = “0”
PLLOS register : PLL2 bit="1"
4 multiplied PLL : CKSCR register : CS1 bit = “0”, CSO0 bit = “1”
PLLOS register : PLL2 bit="1"

*3 : When using in setting as 6 and 8 multiplied PLL, set the PLLOS register to “DIV2 bit =0” and “PLL2 bit=1".
[Example]  When using the base oscillator frequency of 4 MHz at 6 multiplied PLL :
CKSCR register : CS1 bit =“17, CS0 bit =“0” PLLOS register : PLL2 bit = “1”
[Example]  When using the base oscillator frequency of 3 MHz at 8 multiplied PLL :
CKSCR register : CS1 bit =17, CS0 bit =“1”  PLLOS register : PLL2 bit = “1”
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AC standards are set at the following measurement voltage values.

* Input signal waveform ¢ Output signal waveform
Hysteresis input pins Output pins
08Vee 24V )
0.2 Vcec T 0.8V T
¢ Pins other than hysteresis input/MD input
0.7 Vcc N
0.3 Vcc T
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(2) Clock Output Timing
(Vss =0.0 V, Ta=—-40 °C to +85 °C)

Parameter Symbol | Pin name Conditions Value Unit Remarks
Min Max
Cycle time teve CLK — tep* — ns
Vece=3.0V1t03.6V|tcr*/2-15|tce*/2+ 15| ns |atfce =25 MHz
CLKT—CLK{ teHeL CLK [Vec=27Vt033V|tcr*/2—-20|tcP*/2+20| ns |atfecr=16 MHz
Vec=27V1t03.3V|tcr*/2—-64|tcr*/2+64| ns |atfece=5MHz

* 1 ter is internal operating clock cycle time. Refer to “ (1) Clock Timing”.

tcyc

tcHeL |

24V 7 24V
CLK 08V
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(3) Reset Input Standards
(Vec=2.7V103.6V,Vss=0.0V, Ta=-40 °C to +85 °C)

Pin | Condi- Value .
Parameter Symbol name | tions in Viax Unit Remarks
16 tcp™! — ns |Normal operation
Resetinputtime | tast. | RST — | Oscillator oscillation time*2
+ 4t — ms | Stop mode

*1: ftee is internal operating clock cycle time. Refer to “ (1) Clock Timing”.

*2 : Oscillator oscillation time is the time to 90 % of amplitude. For a crystal oscillator this is on the order of several
milliseconds to tens of milliseconds. For a ceramic oscillator, this is several hundred microseconds to
several milliseconds. For an external clock signal the value is 0 ms.

¢ |In stop mode

RST —
= 0.2 Vce

/0.2 Vee
90 % of

amplitude
Y
Internal
operating

clock Oscillator
oscillation time 4 tcp

< »le >
< » 1€ L

Oscillator stabilization wait time

<

trRsTL

A

Y

»
'

Instruction execution

Internal reset

¢ Condition for measurement of AC standards

C. : Load capacitance applied to pins during testing
Pin CLK, ALE : CL.=30 pF o
AD15 to ADOO (address data bus) , RD, WR,

A23 to A00/D15 to D00 : CL =30 pF
CL
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(4) Power-on Reset Standards
(Vec=2.7V 10 3.6V, Vss =0.0 V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Conditions - Unit Remarks
Min Max
Power rise time tr Vce 0.05 30 ms |*
Power down time torF Vce 1 — ms |In repeated operation

*

: Power rise time requires Vcc < 0.2 V.

Notes: e The above standards are for the application of a power-on reset.
e Within the device, the power-on reset should be applied by switching the power supply off and on again.

toFF

Note : Rapid fluctuations in power supply voltage may trigger a power-on reset in some cases. As shown below,
when changing supply voltage during operation, it is recommended that voltage changes be suppressed
and a smooth restart be applied.

Main power supply voltage
vee N\ The slope of voltage increase
should be kept within 50 mV/ms.

Sub power supply voltage RAM data maintenance

Vss
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(5) Bus Read Timing
(Vec=2.7V103.6V,Vss=0.0V, Ta=0°Cto +70 °C)

Value
Parameter Symbol | Pin name | Conditions - Unit Remarks
Min Max
* 16 MHz < fep <
tecr*/2-15 — ns 25 MHz
ALE pulse width tuHL ALE — ter* / 2 — 20 L ns 8 MHz < fcp <
16 MHz
tecpr*/2 - 35 — ns |fcr <8 MHz
Valid address— tay, | Address, B tep* /217 — ns
ALE ltime ALE ter* / 2 — 40 — ns |for <8 MHz
ALEl— ALE, .
address valid time tax Address o tee®/2-15 o ns
Valid address— ¢ RD, o tor* — 25 o ns
RD.time AVAL address cr
Valid address— Address, — Ster*/2-55| ns
. . tavov —
valid data input Data — 5tcp*/2-80| ns |for <8 MHz
* 16 MHz < fcp <
o . o 3tcp*/2-25 — ns 25 MHz
RD pulse width tRLRH RD — S M2 <fom <
* Z<Tcp <
3ter*/2-20 — ns 16 MHz
RDl—s RD, — 3ter*/2-55| ns
valid data input "oV Data — — [3wr/2-80] ns |fr<8MHz
_ . RD,
RDT—data hold time tRHDX — 0 — ns
Data
RDT—ALETtime tRHLH RD, ALE — tcr*/2-15 — ns
RDT— Address, .
address valid time tRriax RD o lr®/2-10 T ns
Valid address— Address, N
CLKMtime taveH CLK — tecr*/2-17 — ns
RD!—CLKTtime tach | RD, CLK — ter* /2 - 17 — ns
ALE!—RD\time LRl RD, ALE — tcr*/2-15 — ns

* : ter is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
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l+— tAVCH |+ tRLCH
2.4V 2.4V
CLK
le«— tRHLH
24V 24V 24V
ALE 0.8V
tLHLL N—
tRLRH
- (—
RD 2.4V
tAvVLL tLLAX X 0.8V /
le—1{LLRL |—»|
In multiplexed mode {AVRL tRLDV e tRHAX ]
A23 10 A16 Fo4v 2.4V
(o}
0.8V 0.8V
tAvDV
tRHDX
24V £ 2.4V 0.7 Vec f X 0.7 Vee
AD15 to ADOO —< Address } I { Read data ——
0.8V X 08V 0.3 Vce A 0.3 Vcc
In non-multiplexed mode }“tRHAX—'
A23 10 ADO ><‘ 2.4V 2.4V
(o}
0.8V 0.8V
! tRLDV
tAvDV tRHDX
0.7 Vcc £ X 0.7 Vee
D15 to D00 { Read data N
0.3 Vce A 0.3 Vcc
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(6) Bus Write Timing
(Vec=2.7V103.6V,Vss=0.0V, Ta=0°Cto +70 °C)

sym- | .. Condi- Value .
Parameter bol Pin name tion Min Max Unit Remarks
Valid address—WRJltime tavw | Address, WR| — ter* — 15 — ns
—  |3twr/2-25| — ns ;g mz <for <
WR pulse width twwn | WRL, WRH v z —
«/ o o z < fep <
— 3ter*/2-20 ns 16 MHz
Valid data output 5WRTtime | towwn | Data, WR —  |8ter*/2-15 — ns
16 MHz < fcp <
o - 10 - NS | 25 MHz
— . WR
WRT—data hold time twHDx ’ 8 MHz < fcp <
Data — 20 — NS |16 MHz
— 30 — ns |fcr <8 MHz
WRT—address valid time twiax |WR, Address| — [t /2-10 — ns
WRT—ALETtime twin | WR, ALE —  |ter*/2-15 — ns
WRI{—CLKTtime tweeH WR, CLK — ter* /2 -17 — ns

* : ter is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
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= tWLCH
24V
CLK
la— tWHLH
/ \ 24V
ALE
twLwH
\ 2.4V
WR K0.8V /
(WRL, WRH)
In multiplexed mode tAVWL e tWHAX ]
Foav 2.4V
A23 to A16 ><
0.8V 0.8V
tDVWH
tWHDX
24V A£ foav ] X 24V
AD15 to ADOO —< Address >< Write data
0.8V 0.8V £ 08V
In non-multiplexed mode = tWHAX =
Fo4v 2.4V
A23 to A0O
0.8V 0.8V
tDVWH |
|'(WHDX
F24V _ X 24V
D15 to D00 { Write data
0.8V F 08V
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(7) Ready Input Timing
(Vec=2.7V103.6V,Vss=0.0V, Ta=0°Cto +70 °C)

Value
Parameter Symbol | Pin name | Conditions Unit Remarks
Min Max
. — 35 — ns
RDY setup time tryHs
RDY — 70 — ns |atfce =8 MHz
RDY hold time tRYHH — 0 — ns

2.4V 24V
ALE / \ /

«—1{RYHS —|
tRYHH
RDY wait not [ 0.8 Vee Y 0.8 vee
inserted / \
RDY wait
inserted ¥ 0.2 Vcc 0.2 Vcc
(1 cycle)

-«—tRYHS —>
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(8) Hold Timing
(Vcc=2.7V103.6V,Vss=0.0V, Ta= — 40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Conditions Unit | Remarks
Min Max
Pin floating—HAKltime txHAL HAK 30 ter* ns
HAK.l—pin valid time tHAHY HAK ter* 2 tep* ns

* 1 ter is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
Note : One or more cycles are required from the time the HRQ pin is read until the HAK signal changes.

HAK 24V
0.8V /
IXHAL—= tHAHV-
) 24V High-Z 24V
Pins
0.8V 0.8V

(9) UART Timing
(Vec=2.7V103.6V,Vss=0.0V, Ta=-40 °C to +85 °C)

Parameter Symbol Pin Conditions Value Unit | Remarks
iti i
v name Min Max
Serial clock cycle time tscve — 8 tcp*2 — ns
SCKL—SOT delay ti t B i L
- elay time — .
y SLov Internal shift clock ~120 +120 ns |fce =8 MHz
mode output pins : 100
*1 _ — ns
Valid SIN—SCK?T tivsH | C=80pF+1TTL
200 — ns |fecr =8 MHz
SCKT—valid SIN hold time tshix — tcp*2 — ns
Serial clock “H” pulse width tsHsL — 4 tcp*? — ns
Serial clock “L” pulse width tsLsH — 4 tcp*? — ns
. ) — 150 ns
SCKJ—SOT delay time tsLov — External shift clock — 200 PV P
mode output pins : 50
1 _ — ns
Valid SIN-SCK?T tvsH | C'=80pF+1TTL
120 — ns |fcr=8 MHz
60 — ns
SCKT—valid SIN hold time tsrix —
120 — ns |fcr=8 MHz

*1: Cuis the load capacitance applied to pins for testing.
*2 : fer is internal operating clock cycle time. Refer to “ (1) Clock Timing”.

Note : The above rating is in CLK synchronous mode.
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¢ Internal shift clock mode
tscye |
SCK \ f2.4V
0.8V / 0.8V
tsLov

fo4V

soT £ 0.8V
tivsH tSHIX

><‘ 0.8 Vcc 0.8 Vcc’><

SIN k0.2 Vcc 0.2 Vcco
¢ External shift clock mode
| tSLSH | tSHSL:
SCK f 0.8 Vce lg 0.8 Vee
0.2Vcc 0.2Vcc
tsLov

2.4V

sot 0.8V
tIvsSH tSHIX
><‘ 0.8 Vec 0.8 Vcc 3§<

SIN k0.2 Vce 0.2 Vcc
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(10) Extended I/O Serial Interface Timing
(Vec=2.7V 10 3.6V, Vss=0.0 V, Ta=-40 °C to +85 °C)

Parameter Symbol Pin Conditions Value Unit | Remarks
y name Min Max
Serial clock cycle time tscve — 8 tcp*2 — ns
. ) -80 +80 | ns
SCK!—SOT delay time tsLov — Internal shift clock [ 120 | 5120 | ns |for= 8 MHz
mode output pins : 100
*1_ — ns
Valid SIN—>SCKT fivsH _  |G'=80pF+1TTL
200 — ns |fcr =8 MHz
SCKT—valid SIN hold time tsHix — tcp*2 — ns
Serial clock “H” pulse width tshsL — 4 tcp*2 — ns
Serial clock “L” pulse width tsLsH — 4 tcp*2 — ns
. ) — 150 ns
SCK!—SOT delay time tsLov — External shift clock — 200 PV PP yT.
mode output pins : 50
*1_ — ns
Valid SIN—>SCKT tvsH _ |CGT=80pF+1TTL
120 — ns |fcr =8 MHz
) ) 60 — ns
SCKT—valid SIN hold time tsHix —
120 — ns |fcr=8 MHz

*1: Cuis the load capacitance applied to pins for testing.
*2 : ter is internal operating clock cycle time. Refer to “ (1) Clock Timing”.

Notes : e The above rating is in CLK synchronous mode.
¢ Values on this table are target values.
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¢ Internal shift clock mode

tscyc |
SCK \ fo.4V
0.8V / 0.8V
tsLov
f24V
SOoT £ 0.8V
tivsH tSHIX
><‘O.8 Vce 0.8 ch3><
SIN L 0.2 Vico 0.2 Ve
¢ External shift clock mode
| tsLSH | tSHSL
SCK £0.8Vce X 0.8 Vce
0.2Vcc 0.2 Vcc \
tsLov —=
Fo.4V
SOT o8V
tivsH tSHIX
><‘ 0.8 Vce 0.8 Vcc 3§<
SIN £ 0.2 Vce 0.2 Vce 7
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(11) Timer Input Timing
(Vec=2.7V 10 3.6V, Vss=0.0 V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol Pin name Conditions - Unit | Remarks
Min Max
i TINO,
Input pulse width t:luvv\(/': INO, IN1, — 4 tcp* — ns
PWCO to PWC2
* : ter is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
TINO 0.8 Vce 0.8 Vce
|N0, IN1 0.2 Vcc 0.2 Vcc
PWCO to PWC2
I tTIWH i tTiwL |

(12) Timer Output Timing
(Vec=2.7V103.6 V,Vss=0.0V, Ta=-40 °C to +85 °C)

Sym- . - Value .
Parameter Pin name Conditions Unit | Remarks
bol Min Max
CLKT—Change time TOTO, Load
PPGO to PPG5 change time| tro | PPGOto PPG5, | conditions 30 — ns
OUTO to OUT5 change time OUTO to OUT5 80 pF

/ /
CLK 7 0.7 Vcc \

TOTO £ 0.7 Vce
PPGO to PPG5

0.3 Vi
OUTO to OUT5 (SR

tto
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(13) I2C Timing
(Vcc=2.7V 10 3.6V, Vss=0.0V, Ta=-40 °C to +85 °C)

Standard-mode
Parameter Symbol Condition - Unit
Min Max
SCL clock frequency fscL 0 100 | kHz
Hold time (repeated) START condition tipsTa 40 o s
SDAl—SCLI When power supply voltage of ' W
“L” width of the SCL clock tow | €Xternal pull-up resistance is 5.5 V 4.7 _ us
- R =1.3kQ, C=50pF*
“H” width of the SCL clock theH  [\When power supply voltage of 4.0 — us
Set-up time (repeated) START ; external pull-up resistance is 3.6 V 47
condition SCLT—SDAL SUSTA 1R = 1.6 kQ, C = 50 pF*2 ' B
Data hold time *3
SCLL—SDALT tHDDAT 0 3.45 us
When power supply voltage of
external pull-up resistance is 5.5V
fce*1 <20 MHz, R=1.3 kQ, C =50 pF*2 o50* o ns
When power supply voltage of
external pull-up resistance is 3.6 V
Data Set-up time fcp*1 <20 MHZ, R=1.6 kQ, C=50 pF*2
SDALT>SCLT touoat
- When power supply voltage of
external pull-up resistance is 5.5 V
fce*1 > 20 MHz, R = 1.3 kQ, C =50 pF*2 N
200" — ns
When power supply voltage of
external pull-up resistance is 3.6 V
fce*1 > 20 MHz, R =1.6 kQ, C =50 pF*2
Set-up time for STOP condition tsusT When power supply voltage of 40 L S
SCLT—SDAT SUSTO | external pull-up resistance is 5.5 V ’ "
R =1.3kQ, C=50pF*
Bus free time between a STOP and When power supply voltage of 4
START condition teus | external pull-up resistance is 3.6 V 7 — s
R=1.6 kQ, C =50 pF*

*1 : fer is internal operation clock frequency. Refer to “ (1) Clock Timing”.

*2 : R,C : Pull-up resistor and load capacitor of the SCL and SDA lines.

*3 : The maximum txopar only has to be met if the device does not stretch the “L” width (t.ow) of the SCL signal.
*4 : Refer to “e Note of SDA and SCL set-up time”.

Note : Vcec = Vee3 = Vech
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¢ Note of SDA and SCL set-up time

Input data set-up time

SCL

6 tcp

Note : The rating of the input data set-up time in the device connected to the bus cannot be satisfied depending on
the load capacitance or pull-up resistor.
Be sure to adjust the pull-up resistor of SDA and SCL if the rating of the input data set-up time cannot be
satisfied.

e Timing definition

on [N T X

| |tsupar ,IHDSTA
_— <—tLow—>y_\ |
SCL i o _/ \_ _____ _/—\_/
—~ T T
tHDSTA tHDDAT  tHIGH tsusTAa tsusTo
fscL
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(14) Trigger Input Timing
(Vec=2.7V103.6 V,Vss=0.0V, Ta=—-40 °C to +85 °C)

. Condi- Value .
Parameter Symbol Pin name . - Unit Remarks
tions Min Max
Inbut bul dth tTRGH ADTG, 5 tep* — ns |Normal operation
nput pulse wi trRaL IRQO to IRQ7 T 1 — us Stop mode
* : ter is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
IRQO to IRQ7 0.8 Vcc 0.8 Vcc
ADTG 0.2 Vce 0.2 Vce
| tTRGH 1 tTRGL |

(15) Up-down Counter Timing
(Vec=2.7V103.6 V,Vss=0.0V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Conditions - Unit | Remarks
Min Max
AIN input “H” pulse width tAHL 8 tcp* — ns
AIN input “L” pulse width taLL 8 tcp* — ns
BIN input “H” pulse width teHL 8 ter* — ns
BIN input “L” pulse width tBLL 8 tcp™ — ns
AINT—BINT time tausu 4 tcp* — ns
BINT—AIN! time teusd | AINO, AINT, 4 tcp* — ns
AINL—BINT time taoso | BINO, BIN1 Load 4 tep* — ns
- conditions "
BINL—>AINT time tepau 80 pF 4 tep — ns
BINT—AINT time tsuau 4 tcp* — ns
AINTSBIN! time tausp 4 tep* — ns
BIN!—AINT time teoap 4 tcp* — ns
AINI—BINT time taosu 4 tcp* — ns
ZIN input “H” pulse width tzHL 4 tcp* — ns
ZINO, ZIN1
ZIN input “L” pulse width tzL 4 tcp* — ns

* 1 ter is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
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tAHL tALL
ZO.8 Vce 0.8 Vcc S
AIN \
\0.2 Vce 0.2 Vcc7
[+— tAuBU tBUAD tADBD tBDAU
[ 0.8 Vcc 0.8 Vcc
BIN
\ 0.2 Vcc 0.2 Vcc
tBHL | tBLL |

Z0.8 Vce 0.8 Vce
BIN \
\0.2 Vce 0.2 VCC7

[+— tBUAU tAuBD tBDAD tADBU

[ 0.8 Vcc
AIN
\ 0.2 Vcc

710.8 Vce 0.8 Vcc X\

tzHL

ZIN

tzLL

0.2 Vcc 0.2 Vcc
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(Vec=2.7V103.6 V,Vss=0.0V, Ta=-40 °C to +85 °C)

Sym- . Condi- Value .
Parameter bol Pin name tions in Max Unit | Remarks
Chip select output valid time CSO0 to CS3, .
RDJ tsvhL BD — tecp*/2-7 — ns
Chip select output valid CSO0 to CS3, .
time—>WRL twe | WRH,WRL | — |/2°7| — ns
RDT—chip select output valid RD, .
time tRHSV CSO to CS3 — ter*/2-17 — ns
WRT—chip select output WRH, WRL, .
valid time sV | csotocss | (/21— ns
* < ter is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
tSVRL |
V4 2.4V
RD
08V
e—— tRHSV —»|
A23 to A16 24V
CS0to CS3 \0.8 v
2.4V
D15 to DOO Read data
0.8V
tsvwL tWHSV——|
o 2.4V
WRH, WRL
0.8V
D15 to DOO
Unde- Write data
fined

Note : Due to the configuration of the internal bus, the chip select output signals are changed simultaneously and
therefore may cause the bus conflict conditions. AC cannot be warranted between the ALE output signal

and the chip select output signal.
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5. A/D Converter Electrical Characteristics
(Vec=AVec=2.7V10 3.6 V, Vss=AVss =0.0 V, 2.7 V < AVRH, Ta =—-40 °C to +85 °C)

Sym- Value
Parameter Pin name Unit | Remarks
bol Min Typ Max
Resolution — — — — 10 bit
Total error — — — — +3.0 LSB
Linear error — — — — 2.5 LSB
Differential linearity L . . . +1.9 LSB
error
" ANO to
Zero transition voltage | Vor AN7 AVss—1.5LSB | AVss+0.5LSB | AVss +2.5LSB | mV
Full scale transition |\, | ANOtO | \ypH_ 351SB|AVRH - 1.5LSB|AVRH+0.5LSB| mV
voltage AN7
Conversion time — — 3.68 ™ — — us
Analog port input ANO to
current lain AN7 — 0.1 10 uA
Analog input voltage Vain A/I;l’?l;o AVss — AVRH \Y
Reference voltage — AVRH AVss +2.2 — AVcc \Y
A AVcc — 1.4 3.5 mA
Power supply current
laH AVcc — — 52 LA
Reference voltage Ir AVRH — 94 150 HA
supply current I | AVRH _— _— 5 *2 uA
Offset between ANO to
channels o AN7 o o 4 LSB

*1 : At machine clock frequency of 25 MHz.
*2 : CPU stop mode current when A/D converter is not operating (at Vec = AVec = AVRH=3.0 V) .
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¢ About the external impedance of the analog input and its sampling time
* A/D converter with sample and hold circuit. If the external impedance is too high to keep sufficient sampling
time, the analog voltage charged to the internal sample and hold capacitor is insufficient, adversely affecting
A/D conversion precision.

* Analog input equivalent circuit

R
Analog input M@ /W\,
C

During sampling : ON

Comparator

A . .
MB90487B 2.5kQ (Max) 31.0 pF (Max)
MB90F481/F482 1.9 kQ (Max) 25.0 pF (Max)

Note: The values are reference values. MBOOF488B/F4898 1.9 ka2 (Max) 25.0 pF (Max)

* To satisfy the A/D conversion precision standard, consider the relationship between the external impedance
and minimum sampling time and either adjust the register value and operating frequency or decrease the
external impedance so that the sampling time is longer than the minimum value.

e The relationship between external impedance and minimum sampling time
(External impedance = 0 kQ2 to 100 k<) (External impedance = 0 kQ to 20 kQ)
MB90F481/F482 MB90F481/F482
MB90F488B/F489B MB90487B MB90F488B/F489B MB90487B
100 / / 20
% 8 /1 /
g / g /
2 80 / / = 16 4
g 70 / 8 14
g 60 g /\/
3 / / 8 12
© 50 / ® 19 /
/
E 40 E 4 //
T 50 // T /
£ c 6
g 20 / §>1<3 4 /
L 10 // N1 5
o |2 .
0 5 10 15 20 25 30 35 1 2 3 4 5 6 7 8
Minimum sampling time [us] Minimum sampling time [us]

* |f the sampling time cannot be sufficient, connect a capacitor of about 0.1 pF to the analog input pin.

e About errors

As IAVRH — AVss| becomes smaller, values of relative errors grow larger.

Note : Concerning sampling time, and compare time when 3.6 V > AVcc > 2.7 V, then
Sampling time : 1.92 us, compare time : 1.1 us
Settings should ensure that actual values do not go below these values due to operating frequency changes.
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*Flash Memory Program/Erase Characteristics

Value
Parameter Conditions - Unit Remarks
Min Typ Max
Sector erase time — 1 15 s E)fCIUdeS 00+ programming
prior erasure
Chip erase time Ta=+25°C, o 7 o s E)fcludes 00+ programming
Vece=3.0V prior erasure
Word (1 G'l?'t) : — 16 3600 us | Excludes system-level overhead
programming time
Program/Erase cycle — 10000 — — cycle
Flash Memory Data Average 10 o L car | *
hold time Ta=+85°C y

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

e Use of the X0/X1, XO0A/X1A pins

When used with a crystal oscillator

PU"'Up X1 X0 XO0A X1A Internal
resistance 1 damping

resistance 0

Damping )
resistance 1 D.amplng
L[ 0 resistance 2
In normal use :
C2— —=Ci C3—— Cc4 Internal damping resistance 0 : Typ 600 Q

T_,,T,_T T—,L_T Consult with the oscillator manufacturer.
Pull-up resistance 1,
Damping resistance 1, 2,
C1to C4

*Sample use with external clock input

{>c xo MB90480/485 series

OPEN—— X1
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B EXAMPLE CHARACTERISTICS

* MB90F482
Vou — lon VoL — loL
Ta= +25°C Ta= +25°C
0 1800 Vec =24V
cc=2.
\
a5 o | T Voc =39V 1600
: — cc=3. /
—
30 |—— | vec=36V 1400 /
I T vec=33V 1200
25
I Vec=3.0V < /
T Vec=2.7V =
o 800
g \\ > /
1.5
\ 600
Vecc=2.7V
1.0 N Vec=24V 400 / Vec=3.0V
o ==Vt
” > / Vec =39V
0.0 0
-1 ) -3 4 -5 1 2 3 4 5
IoH (mA) loL (mA)
CMOS input characteristics Hysteresis input characteristics
Ta= +25°C Ta= +25°C
2.4 2.4
2.2 2.2 //
2.0 2.0
ViH VIHS /
18 g 1.8
| 6 =
= 1 > 16
g g
£ 14 » 14
N ViL 3
g 1.2 o 12
o 2
1.0 T 1.0
ViLs
0.8 0.8
0.6 0.6
0.4 0.4
2.4 27 3.0 3.3 3.6 24 2.7 3.0 3.3 3.6
vcce (V) Vee (V)
(Continued)
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lcc - Vce

f=25MHz

/ f = 20 MHz
/ /f=16MHZ

| — 1 — f=10 MHz

Vee (V)

IccH - Vce

lccT - Vee

(Continued)
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Ian—Vce

R -Vce
1000

100

R (kQ)

Vee (V)

(Continued)
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(Continued)
Iccs — Vee
20
18
f=25 MHz
16
14 f =20 MHz
2 12 /
f=16 MHz
E 10
[}
g /
L 8
f=10 MHz
6
/
4
/
5 f=4MHz
f=2MHz
0 = f=1MHz
2.4 2.7 3.0 3.3 3.6 3.9
Vcee (V)
lccL - Vee
20
18
16
14
~ 12
<
=
= 10
8 /
- 8
6
4
2
0
2.4 2.7 3.0 3.3 3.6 3.9
Vee (V)
IR—Vce
250
200
150
<
=2 /
L
100 /
50
0
2.4 2.7 3.0 3.3 3.6 3.9
Vece (V)
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B ORDERING INFORMATION

Part number Package Remarks
MB90F481PF
MB90F482PF
MB90487BPF _ _
MB90488BPF 100-pin plastic QFP

MB9OF488BPF (FPT-100P-M06)

MB90483CPF
MB90F489BPF

MB90F481PFV
MB9O0F482PFV
MB90487BPFV
MB90488BPFV
MB9O0F488BPFV
MB90483CPFV
MB9O0F489BPFV

100-pin plastic LQFP
(FPT-100P-MO05)
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B PACKAGE DIMENSIONS

100-pin plastic LQFP Lead pitch 0.50 mm
Package width x 14.0 x 14.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.65g
(FPT-100P-MO5) Code P-LFQFP100-14x14-0.50
(Reference) '
100-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-M05) Note 2) Pins width and pins thickness include plating thickness.

16.000.20(.630+.008)SQ Note 3) Pins width do not include tie bar cutting remainder.

*14.00+0.10(.551+.004)SQ

@ D)
AR AR AAARAARAREHAAR
40 -
% % [~]0.08(.003)
= == | Detailsof A" part |
= = i l
= — e !
= INDEX = | 1(1?4%3}1‘%51&2@?:)) 0.10£0.10 }
= Q = Y Q)|
I ::. | } O°~8”ﬁ (Stand off) }
! "A" +0)..
RELEEEEEEEEEEREECEER EEEE : | (o20e009) |
[ 40.
© ‘ ‘ 0.50(.020) 0.20+0.05 ® 0.145+0.055 } (_%SZ;F’OJ)Z) |
- (608:.00p) & 0.08(.003) @] (0057x.0022) | _ _ _ _ _ _ _ ___________ |
Dimensions in mm (inches).
© 2003 FUJITSU LIMITED F100007S-c-4-6 Note: The values in parentheses are reference values.

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/fyDATASHEET/ef-ovpklv.html
(Continued)
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(Continued)

100-pin plastic QFP Lead pitch 0.65 mm

Package width x

package length 14.00 x 20.00 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 3.35 mm MAX

Code
(Reference) P-QFP100-14x20-0.65
(FPT-100P-MO06)
100-pin plastic QFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-M06) Note 2) Pins width and pins thickness include plating thickness.

23.90+0.40(.941.016) Note 3) Pins width do not include tie bar cutting remainder.

*20.00:£0.20(.787+.008)

HHHHHHHHHHHHHHHHHHHHHHHHHHH?
D= ==
 ——  — — i}
= == ~—[E0.100004)
% O O % Gometie I
—— 1 *14.00£0.20
—— —— (551+.008)
= INDEX — e —
% Cf % } Details of "A" part }
©== =o ey bmoa) [
<H)HHHHHHHHHHHHHHHHHHHHHHHHHHH <M§_L:iﬁg’%%i%ghuj T |
‘ 0-8° mn
! | [0.65(026) (_%?ii_%gg) (%é;z_%gg) i l {/«f EE AR Ji
ome. | e
K [ \ ' 0.88:0.15 (Stand off) |
| i i } (.035:.006) }

Dimensions in mm (inches).

© 2002 FUJITSU LIMITED F100008S-c-5-5 Note: The values in parentheses are reference values.

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/f/DATASHEET/ef-ovpklv.html

119



MB90480/485 Series
-

The information for microcontroller supports is shown in the following homepage.
http://www.fujitsu.com/global/services/microelectronics/product/micom/support/index.html

FUJITSU LIMITED

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, such as descriptions of function and application
circuit examples, in this document are presented solely for the
purpose of reference to show examples of operations and uses of
Fujitsu semiconductor device; Fujitsu does not warrant proper
operation of the device with respect to use based on such
information. When you develop equipment incorporating the
device based on such information, you must assume any
responsibility arising out of such use of the information. Fujitsu
assumes no liability for any damages whatsoever arising out of
the use of the information.

Any information in this document, including descriptions of
function and schematic diagrams, shall not be construed as license
of the use or exercise of any intellectual property right, such as
patent right or copyright, or any other right of Fujitsu or any third
party or does Fujitsu warrant non-infringement of any third-party’s
intellectual property right or other right by using such information.
Fujitsu assumes no liability for any infringement of the intellectual
property rights or other rights of third parties which would result
from the use of information contained herein.

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 export 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.

The company names and brand names herein are the trademarks or
registered trademarks of their respective owners.
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