FUJITSU SEMICONDUCTOR
DS07-13722-7E

m 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 F2MC*! 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 /O serial
interface, UART, 10-bit A/D converter, 16-bit I/O timer, 8/16-bit up/down-counter, PWC timer, 12C*? interface, DTP/
external interrupt, chip select, and 16-bit reload timer.

*1 : F2MC, an abbreviation for FUJITSU Flexible Microcontroller, is a registered trademark of FUJITSU, Ltd.

*2 : Purchase of Fujitsu I2C components conveys a license under the Philips I2C Patent Rights to use, these
components in an I12C system provided that the system conforms to the I2C stand a Specification as defined by
Philips.

m PACKAGES

100-pin plastic QFP 100-pin plastic LQFP

(FPT-100P-M06) (FPT-100P-M05)

O
FUJITSU

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6302867/MB90488B.html

MB90480/485 Series
S

m FEATURES

* Clock
Minimum instruction execution time: 40.0ns/6.25 MHz base frequency multiplied x4 (25 MHzinternal 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

« Instruction set optimized for controller applications
Supported data types (bit, byte, word, or long word)
Typical addressing modes (23 types)
Enhanced signed multiplication/division instruction and RETI instruction functions
32-bit accumulator for enhanced high-precision calculation
* Instruction set designed for high-level language (C) and multi-task operations
System stack pointer adopted
Instruction set compatibility 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 transmission function (WDMAC)
Up to 16 channels
* Embedded ROM
FLASH versions : 192 Kbytes, 256 Kbytes, 384 Kbytes, MASK versions : 192 Kbytes, 256 Kbytes
e 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
(Except MB90V480 : 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) )
* [2C interface (MB90485 series only) : 1channel, P76/P77 Nch OD pin (without Pch)
Do not apply high voltage in excess of recommended operating ranges
to the Nch open drain pin (with Pch) in MB90V485B.
* uPG (MB90485 series only) : 1 channel
* UART : 1 channel
» Extended I/O serial interface : 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 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/5V 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/O 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 source (some ports can be operated by 5 V power supply at MB90485 series)

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6302867/MB90488B.html

MB90480/485 Series
S

m PRODUCT LINEUP
¢ MB90480 series

Part number

ltem MB90F481 MB90F482 MB90V480
Classification Flash memory product Evaluation product
ROM size FLASH 192 Kbytes FLASH 256 Kbytes —
RAM size 4 Kbytes 6 Kbytes 16 Kbytes

CPU function

1351
: 8-bit, 16-bit

Number of instructions
Instruction bit length
Instruction length : 1 byte to 7 bytes

Data bit length : 1-bit, 8-bits, 16-bits

Minimum 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 (Nch open drain)
UART 1 channel, start-stop synchronized

8/16-bit PPG timer

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

8/16-bit up/down
counter/timer

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

16-bit free run timer Number qf channels : 1
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
(Icv) Rewriting a register value upon a pin input (rising, falling, or both edges)

DTP/external interrupt circuit

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

Extended 1/O serial interface

2 channels, embedded

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

Sleep mode, stop mode, CPU intermittent mode, watch timer mode, timebase
timer mode

Process CMOS

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

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

*2 . ltis 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 to FLASH at Vcc =3.13 Vt0 3.60 V (3.3 V + 10%, —5%) .
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e MB90485 series

CPU function

tem Part number| \13904878 | MB90488B | MBOOF488B | MBIOV485B | MBOOF489B | MB90483B
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-bits, 16-bits
Minimum execution time : 40 ns (25 MHz machine clock)

General-purpose I/O ports : up to 84
General-purpose 1/0 ports (CMOS output)

Ports General-purpose /O ports (with pull-up resistance)
General-purpose /O ports (Nch open drain)
UART 1 channel, start-stop synchronized

8/16-bit PPG timer

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

8/16-bit up/down
counter/timer

6 event input pins, 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 channels: 8 (edge or level detection)

Extended 1/O serial
interface

2 channels, embedded

I12C 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)
tem Part number| \12904878 | MB90488B | MBOOF488B | MBI0V485B | MBIOF489B | MB90483B
. 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 Sleep mode, stop mode, CPU intermittent mode, watch timer mode, timebase timer
consumption (standby)
mode
modes
Process CMOS
3 V/5V pow- 3 V/5V pow-
*1 *1
3V/5 V pow-|3 V5V pow-| €' SUPPY BVISV | ersupply* | 55\ o
Type er supply* | er supply*! Included se- power Included se- er supply*!
curity func- supply*! curity func-
tion tion
Emulator power L L L Included L L
supply*3
*1: 3 V/5V I/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 1 P76/P77 pins are Nch open drain pins (without Pch) at built-in I12C. However, MB90V485B uses the Nch open

drain pin (with Pch) .

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

P43/A11, P44/A12, P4A5/A13, P75, P76 and P77.
Note : MB90485 series only

the Nch open drain pin (with Pch) .

PWC/uPG/I?C become CMOS input.

(FPT-100P-M06)

(TOP VIEW)
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P20/A16 [ 1 80— X0A
P21/A17 2 79— X1A
P22/A18 [ 3 78— P57/CLK
P23/A19 [ 4 77— RST
P24/A20/PPGO [ 5 76— P56/RDY
P25/A21/PPGL1 I 6 75— P55/HAK
P26/A22/PPG2 [ 7 74— P54/HRQ
P27/A23/PPG3 [ 8 73— P53/WRH
P30/A00/AINO [ 9 721 P52/WRL
P31/A01/BINO [ 10 71— P51/RD
Vss | 11 70— P50/ALE
P32/A02/ZINO [ 12 691 PA3/OUT3
P33/A03/AIN1 [ 13 681 PA2/0UT2
P34/A04/BIN1 [ 14 671 PA1/OUT1
P35/A05/ZIN1 [ 15 661 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 I 20 611 P93/FRCK/ADTG/CS3
P43/A11/MTOO* [ 21 60— P92/SCK1/CS2
P44/A12/MTO1* [ 22 591 P91/SOT1/CS1
Vees | 23 581 P90/SIN1/CS0O
P45/A13/EXTC* 24 57— P87/IRQ7
P46/A14/0UT4 25 561 P86/IRQ6
P47/A15/0UTS | 26 551 P85/IRQ5
P70/SINO | 27 54— P84/IRQ4
P71/SOTO | 28 53— 1 P83/IRQ3
P72/SCKO | 29 52— 1 P82/IRQ2
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*: These are the pins for MB90485 series. The pins for MB90480 series are P36/A06, P37/A07,

e |2C pin P77 and P76 are Nch open drain pin (without Pch) . However, MB90V485B uses

e P20 to P27, P30 to P37, P40 to P47 and P70 to P77 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
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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 [ 6 701 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 [ PA2/0UT2
P33/A03/AIN1 ] 11 651 PA1/OUT1
P34/A04/BIN1 [ 12 64— PAO/OUTO
P35/A05/ZIN1 [ 13 631 P97/IN1
P36/A06/PWCO* [ 14 621 P96/INO
P37/A07/PWC1* [ 15 611 P95/PPG5
P40/A08/SIN2 ] 16 601 P94/PPG4
P41/A09/SOT2 [ 17 59— 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/CS0O
Vees {21 551 P87/IRQ7
P45/A13/EXTC* [ 22 541 P86/IRQ6
P46/A14/0UT4 [ 23 53— P85/IRQ5
P47/A15/0UTS [ 24 521 P84/IRQ4
P70/SINO ] 25 51— P83/IRQ3
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(FPT-100P-MO5)

*: These are the pins for MB90485 series. The pins for MB90480 series are P36/A06, P37/A07, P43/
All, P44/A12, P45/A13, P75, P76 and P77.

Note : MB90485 series only
e |2C pin P77 and P76 are Nch open drain pin (without Pch) . However, MB90V485B uses
the Nch open drain pin (with Pch) .
e P20 to P27, P30 to P37, P40 to P47 and P70 to P77 also used as 3 V/5 V I/F pin.
e As for MB90V485B, input pins (PWCO, PWC1, PWC2/EXTC/SCL and SDA pins) for PWC/
UPG/I2C become CMOS input.
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m PIN DESCRIPTIONS

Pin No. ircui
Pin name Circuit Function
LQFP*1 | QFP*2 type
80 82 X0 A Oscillator pin
81 83 X1 A Oscillator pin
78 80 XO0A A 32 kHz oscillator pin
77 79 X1A A 32 kHz oscillator pin
75 77 RST B Reset input pin
This is a general purpose I/O port. A setting in the pull-up resistance
P00 to PO7 setting register (RDRO) can be used to apply pull-up resistance
(RD0O0-RDOQ7 =“1") . (Disabled when pin is set for output.)
83t090|85t092| ADOO to (CI\&I:OS) In multiplex mode, these pins function as the external address/data
ADO7 bus low I/O pins.
In non-multiplex mode, these pins function as the external data bus
DOO to DO7 low output pins.
This is a general purpose I/O port. A setting in the pull-up resistance
P10 to P17 setting resister (RDR1) can be used to apply pull-up resistance
(RD10-RD17 =*"1") . (Disabled when pin is set for output.)
91to0 98 913050 ADO08 to (CI\SIZOS) In multiplex mode, these pins function as the external address/data
AD15 bus high 1/0 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
P20 to P23 address output control register (HACR) are set to "1" in external bus
mode, these pins function as general purpose 1/O ports.
19090 E When the bits of external address output control register (HACR) are
1 1to4 [Al6to Al19 (CMOS/H) set to "0" in multiplex mode, these pins function as address high
> output pins (A16-A19).
When the bits of external address output control register (HACR) are
Al6 to A19 set to "0" in non-multiplex mode, these pins function as address high
output pins (A16-A19).
This is a general purpose 1/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 1/O ports.
When the bits of external address output control register (HACR) are
A20 to A23 E set to "0" in multiplex mode, these pins function as address high
output pins (A20-A23).
3t06 | 5t08 (CMos/H) | 2UtPutP .( ) -
When the bits of external address output control register (HACR) are
A20 to A23 set to "0" in non-multiplex mode, these pins function as address high
output pins (A20-A23).
PPGO to : -
PPG3 PPG timer output pins.
P30 This is a general purpose 1/O port.
E : — - ;
7 9 AO00 (CMOS/H) In non-multiplex mode, this pin functions as an external address pin.
AINO 8/16-bit up/down timer input pin (channel 0) .
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Pin No. ircui
Pin name Circut Function
LQFP*! | QFP*2 type
P31 E This is a general purpose /O port.
8 10 AO01 (CMOS!/ |In non-multplex mode, this pin functions as an external address pin.
BINO H)  |8/16-bit up/down counter input pin (channel 0) .
P32 E This is a general purpose /O port.
10 12 A02 (CMOS/ |In non-multiplex mode, this pin functions as an external address pin.
ZINO H) 8/16-bit up/down counter input pin (channel 0)
P33 E This is a general purpose /O port.
11 13 A03 (CMOS!/ |In non-multiplex mode, this pin functions as an external address pin.
AIN1 H)  18/16-bit up/down counter input pin (channel 1) .
P34 E This is a general purpose /O port.
12 14 A04 (CMOS/ |In non-multiplex mode, this pin functions as an external address pin.
BIN1 H) 8/16-bit up/down counter input pin (channel 1) .
P35 E This is a general purpose /O port.
13 15 AO05 (CMOS!/ |In non-multiplex mode, this pin functions as an external address pin.
ZIN1 H)  18/16-bit up/down counter input pin (channel 1)
P36, P37 This is a general purpose 1/O port.
D MB90480 - — -
AO6. AQ7 |(CMOS)| series In non-multiplex mode, this pin functions as an external address
! pin.
14 16 | P36, P37 This is a general purpose 1/O port.
15 17 AO6. AQ7 E MB90485 In non-multiplex mode, this pin functions as an external address
' (cMmos/ : pin.
H) series
I:)\\I/VV%?L This is a PWC input pin.
P40 G This is a general purpose I/O port.
16 18 A08 (CMOS!/ |In non-multiplex mode, this pin functions as an external address pin.
SIN2 H) Extended I/O serial interface input pin.
P41 E This is a general purpose /O port.
17 19 A09 (CMOS) In non-multiplex mode, this pin functions as an external address pin.
SOT2 Extended I/O serial interface output pin.
P42 G This is a general purpose I/O port.
18 20 Al10 (CMOS!/ |In non-multiplex mode, this pin functions as an external address pin.
SCK2 H)  |Extended I/O serial interface clock input/output pin.
P43, P44 This is a general purpose 1/O port.
F MB90480 - — -
A1l A12 |(CMOS)| series In non-multiplex mode, this pin functions as an external address
' pin.
19 21 | P43, P44 This is a general purpose 1/O port.
20 22 A1l A12 = MB90485 In non-multiplex mode, this pin functions as an external address
(CMOS)| series pin.
W.;.%ci UPG output pin.

(Continued)
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Pin No. ircui
Pin name Circuit Function
LQFP*| QFP*2 type
P45 This is a general purpose /O port.
F  |MB90480 _ — .
A13 (CMOS) | series In non-multiplex mode, this pin functions as an external address
pin.
22 24 P45 This is a general purpose 1/O port.
A13 (CISOS/ MB90485 | In non-multiplex mode, this pin functions as an external address
H) series |pin.
EXTC*3 UPG input pin (MB90485 series only) .
P46, P47 This is a general purpose I/O port.
23 25 | Al4, Al5 F In non-multiplex mode, this pin functions as an external address pin.
24 26 (CMOS)
%LLJJ-%/ Output compare event output pins.
P50 This is a general purpose I/O port. In external bus mode, this pin functions
68 20 D as the ALE pin.
ALE (CMOS) |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 functions
69 - D as the RD pin.
=5 (CMOS) |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 pin in the EPCR register is set to “1”, this pin functions as the WRL pin.
70 72 (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 I/O port.
This is a general purpose 1/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.
1 73 (CMOs) | In external bus mode with 16-bit bus width, this pin
WRH functions as the upper data write strobe output (WRH) pin. When the WRE
bitin the EPCR register is set to “0”, this pin functions as a general purpose
1/O port.
P54 This is a general purpose I/O port. In external bus mode, when the HDE bit
b in the EPCR register is set to “1”, this pin functions as the HRQ pin.
72 74 (CMOs) |In 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 /O port.
P55 This is a general purpose I/O port. In external bus mode, when the HDE bit
b in the EPCR register is set to “1”, this pin functions as the HAK pin.
73 75 (CMOs) | In external bus mode, this pin functions as the hold
HAK acknowledge (HAK) pin. When the HDE bit in the EPCR register is set to
“0", this pin functions as a general purpose /O port.

(Continued)
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Pin No. ircui
Pin name Circuit Function
LQFP*1| QFP* type
P56 This is a general purpose I/O port. In external bus mode, when the RYE
D bit in the EPCR register is set to “1”, this pin functions as the RDY pin.
74 76 (CMOs) | In 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.
P57 This is a general purpose I/O port. In external bus mode, when the CKE
b bit in the EPCR register is set to “1”, this pin functions as the CLK pin.
76 78 (CMOs) |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 /O port.
3610 39 38to | P60 to P63 H These are general purpose /O ports.
41 [ANO to AN3| (CMOS) |These are the analog input pins.
4l to 44 43 to | P64 to P67 H These are general purpose 1/O ports.
46 | AN4 to AN7 | (CMOS) |These are the analog input pins.
P70 G This is a general purpose /O port.
25 27 CMOS/
SINO ( H) This is the UART data input pin.
26 28 P71 F This is a general purpose 1/O port.
SOTO0 (CMOS) |This is the UART data output pin.
p72 G This is a general purpose /O port.
27 29 (Cmos/ . .
SCKO H) This is the UART clock I/O pin.
P73 G This is a general purpose /O port.
28 30 CMOS/
TINO ( H) This is the 16-bit reload timer event input pin.
29 31 P74 = This is a general purpose /O port.
TOTO (CMOS) |This is the 16-bit reload timer output pin.
P75 (CMFOS) MSBé’r?:fo This is a general purpose 1/O port.
30 32 isi
P75 (CMGOS/ MB90485 This is a general purpose 1/O port.
PWC2*3 H) Series | This is a PWC input pin.
P76 F (CMOS) Mggr?gfo This is a general purpose 1/O port.
31 33 P76 This is a general purpose /O port.
(NI\/IIOS/ MB90485 | Serves as the 12C interface data I/O pin. During operation of
SCL*? H) Series  |the I2C interface, leave the port output in a high impedance
state.
P77 F (CMOS) Mngr?e‘lsso This is a general purpose 1/O port.
32 34 P77 This is a general purpose 1/O port.
(NI\/|IOS/ MB90485 | Serves as the 12C interface data I/O pin. During
SDA*3 H) Series | gperation of the I2C interface, leave the port output in a high
impedance state.
45 47 P80, P81 E These are general purpose /O ports.
CMOSs/
46 48 | IRQO, IRQ1 ( H) External interrupt input pins.
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(Continued)
Pin No. . ircui ;
LOFP" | QFP= Pin name Ct';gté't Function
P82 to P87 E These are general purpose 1/O ports.
501055 5210 57 IRQ2 to IRQ7 | (CMOS/H) |External interrupt input pins.
P90 This is a general purpose I/O port.
56 58 SIN1 (CMES/H) Ext_ended I/O serial interface data input pin.
CSo Chip select 0.
Po1 This is a general purpose /O port.
57 59 SOT1 (Cl\l/?OS) Extended I/O serial interface data output pin.
Cs1 Chip select 1.
P92 This is a general purpose I/O port.
58 60 SCK1 (CMES/H) Extended I/O serial interface clock input/output pin.
CSs2 Chip select 2.
P93 This is a general purpose /O port.
FRCK When.the freg run timer is in use, this pin functions as the external
59 61 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.
60 62 P94 D This is a general purpose 1/O port.
PPG4 (CMOS) [PPG timer output pin.
61 63 P95 D This is a general purpose 1/O port.
PPG5 (CMOS) [PPG timer output pin.
62 64 P96 E This is a general purpose /O port.
INO (CMOS/H) [Input capture channel 0 trigger input pin.
63 65 P97 E This is a general purpose 1/O port.
IN1 (CMOS/H) [Input capture channel 1 trigger input pin.
64 10 67 |66 to 69 PAO to PA3 D These are general purpose 1/O .ports.
OUTO to OUT3| (CMOS) |[Output compare event output pins.
33 35 AVcc — A/D converter power supply pin.
34 36 AVRH — A/D converter external reference voltage supply pin.
35 37 AVss — A/D converter power supply pin.
47 t0 49 |49 to 51| MDO to MD2 J (CF'\'A)OS/ Operating mode selection input pins.
82 84 Vee3 — 3.3V £0.3V power supply pins (Vcc3) .
MB90480 (3.3 V £ 0.3 V power supply pin.
seriesv |Usually, use Vcc = Vee3 = Vech as a 3 V power supply.
3 V/5 V power supply pin.
21 23 Veed — MB90ags |2 v Power supply pin when P20 to P27, P30 to P37,
series P40 to P47, P70 to P77 are used as 5 V I/F pins.
Usually, use Vcc = Vec3 = Vech as a 3 V power supply
(when the 3 V power supply is used alone) .
9 11
40 42 Vss — Power supply input pins (GND) .
79 81
*1: LQFP : FPT-100P-M05

' QFP

: FPT-100P-M06
: As for MB90V485B, input pins become CMOS input.
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m |/O CIRCUIT TYPES

MB90480/485 Series

Type Circuit Remarks
X1, X1A D ; {}o-
—||_i[||—_1_—
X0, X0A D O Oscillator feedback resistance
A 1 X1, X0 : approx. 1 MQ
X1A, XO0A : approx. 10 MQ
o<} Standby with standby control
control signal
B HYS Hysteresis input with pull-up resistance
,— CTL
|_
C With input pull-up resistance control
— CMOS level input/output
v [~>o——cmos
.
D — CMOS level input/output
W [>>o— cmos
.
Hysteresis input
E — CMOS level output
AW {}o—CMos
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(Continued)
Type Circuit Remarks
}— Open drain
F I:l— control signal CMOS level input/output
— with open drain control
W [>>o— cmos
Open drain
D control signal CMOS level output
G Hysteresis input
— With open drain control
AV {}o— HYS
.
CMOS level input/output
H = Analog input
AW [~>o— cwmos
Analog input
|— Digital output
| Hysteresis input
Nch open drain output
AW [T>o
FLASH model
(FLASH model)
D |— T CMOS level input
. with high voltage control for flash
I [ Control signal testing
J
— ————— Mode input
-~ Diffusion resistance
MASK model
o (Mask model)
D A Iu>o— Hysteresis input Hysteresis input

14
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m HANDLING DEVICES

1.

Be careful never to exceed maximum rated voltages (preventing latchup)

In CMOS IC devices, a condition known as latchup may occur if voltages higher than Vcc or loser 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 exceeds the rated voltage level.

When latchup 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) .

Treatment of unused pins

Leaving unused input pins unconnected can cause abnormal operation or latchup, 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.

Notes on Using External Clock

Even when using an external clock signal, an oscilltion 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 — x1

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 storobe 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 Vcc/Vss terminals of this device with
as low impedane 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.

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 artwork places ground bypass capacitors as close as
possible to the X0/X1, XOA/X1A and crystal oscillator (or ceramic oscillator) and that oscillator lines do not cross
the lines of other circuits.
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6. Notes on during operation of PLL clock mode

If the PLL clock mode is selected, the microcontroller attempt to be working with the self-oscillating circuit even
when there is no external oscillator or external clock input is stopped. Performance of this operation, however,
cannot be guaranteed.

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 (AVcc, 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.

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.

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.

10. 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 Hz to 60 Hz) be 10 % or less of Vcc, 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.

11. Notes on Using Power Supply

Only the MB90485 series usually uses a 3 V power supply. By setting Vcc3 = 3 V power supply and Vec5 =5V
power supply, P20 to P27, P30 to P37, P40 to P47 and P70 to P77 can be intefaced 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.

Programming into FLASH memory must be performed at an operating voltage (Vcc) between 3.13 V and 3.6 V.

12. Treatment of N.C. pins

N.C. (internally connected) pins should always be left open.

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 serial writing to FLASH memory, always ensure that the operating voltage Vcc is between 3.13 V and 3.6 V.
For normal writing to FLASH memory, always ensure that the operating voltage Vcc is between 3.0 V and 3.6 V.
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m BLOCK DIAGRAM

MB90480/485 Series
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X0, X1, RST
XO0A, X1A

P00 to P07 (8 pins)
P10 to P17 (8 pins)
P40 to P47 (8 pins)
P70 to P75 (6 pins)

Note :

, K1, CPU
} 8 Clock con trol F2MC16LX series core
MD2, MD1, MDO Circuit

MB90485 series only

e |2C pin P77 and P76 are Nch open drain pin (without Pch) . However, MB90V485B uses the
Nch open drain pin (with Pch) .

e P20 to P27, P30 to P37, P40 to P47 and P70 to P77 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.
In the above diagram, 1/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.

Muuuui

P00 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 PA3

I:] : Only MB90485 series

: with an input pull-up resistance setting register.
: with an input pull-up resistance setting register.
: with an open drain setting register.
: with an open drain setting register.

RAM Interrupt controller
ROM — PPGO, PPG1
8/16-bit PPG — PPG2, PPG3
[ PPG4, PPG5
uUDMAC
8/16-bit ~— AINO, AIN1
— up/down counter BINO, BIN1
Communication [*— ZINO, ZIN1
prescaler
! f2
SINO — : ) [=— EXTC
SOTO0 a— UART @ uPG L~ MT00
SCKO I : 5 — MTO1
¢ ©
NN
SIN1, SIN2 ~—» . O
SOT1. SOT 2 Extended I/O serial =
SCK1 SCK2 interface x 2 channels w Chip select — CS0, CS1,
) I CSs2,Cs3
Input/output timer
AVce — R eanture o
AVRH :L26cEgr:rr11§LSJt capture x l— INO, IN1
AVss —_— A/D converter Tt
ADTG (10-bit) 16-bit output compare  |—= OUTO, OUT1,
— X 2 channels OuUT2, OUT3,
ANO 10 AN7  —— 16-bit free-run timer OUT4, OUTS
. . l«—— TINO
16-bit reload timer TOTO
PWCO —
o [+— SCL
PWC1 —> PWCx3channels [~— IC interface L . DA
PWC2 —
. 8
External interrupt  [«=—* IRQO to IRQ7
1/0 port
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m MEMORY MAP
* MB90F481/F482/487B/488B/483B/F488B/V480/V485B

FFFFFFH

Address #1

010000+

Address #2

Address #3

000100+
0000DO0H

000000+

) . Internal ROM External ROM
Single chip external bus external bus

ROM area ROM area

ROM area ROM area

FF bank image

FF bank image

RAM Register

Register

Register

Peripheral

Peripheral

Peripheral

[ ]:internal [ 7: 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 FCO0000+ *t 001100~
MB90F482 FC0000+ 001900~
MB90487B FDOOO0OH 002900~
MB90488B FCO000x 004000+ or 0080004, 002900+
selected by the MS bit in
MB90F488B FC0000+ the ROMM register 002900+
MB90V480 (FC0000k) 004000+
MB90V485B (FC0000w) 004000+
MB90483B FC0000~ 004000~
MB90F489B F90000H *2 0080000+ fixed 006100w*3
*1 : No memory cells from FC0000+x to FC7FFF+ and FEOOOOH to FE7FFFH.
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 is the same, enabling reference to tables in ROM without the “far” pointer declaration.
For example, in accessing address 00C000n it is actually the contents of ROM at FFC000+ 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 FFFFFFH
is reflected in the 00 bank and the area from FFO000x to FF3FFFH can be seen in the FF bank only.
*2 : In MB90F489B, 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-ROM 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.
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FFFFFFy

FDO00Ox
FCFFFFx

FCO0000x
FBFFFF+

F90000x
F8FFFFy

F80000x
F7FFFFy

010000+
00FFFFx

008000+
007FFFu

006100k
0060FF+

000100+
0000FF+

0000DO0x
0000CF+

000000+

Single chip Internal ROM External ROM
external bus external bus
MB90F489B MB90F489B MB90F489B
ROM area ROM area
ROM area ROM area
ROM area ROM area
FF bank image FF bank image
RAM |Register RAM | Register Register
Peripheral Peripheral Peripheral

: Access inhibited
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m F2MC-16L CPU PROGRAMMING MODEL
eDedicated registers

N I
|a—8-bit—»|
I

AH i AL Accumulator
I
i usP User stack pointer
I
i Ssp System stack pointer
I
i PS Processor status
I
I
| pC Program counter
I
! l
i i DPR Direct page register
! !
! I
i i PCB Program bank register
I
i ! DTB Data bank register
| I
i i usB User stack bank register
! !
i i SsB System stack bank register
! I
i | ADB Additional data bank register
! i
i I
| |
! |

- 16-bit -
1
- 32-bit >
*General purpose registers
MSB ) LSB
16-bit
0001801 + RP x 10+ |--- -—“—
RWO
RLO
RW1
RW2
RL1
RW3
R1 : RO RWA4
e RL2
R3 ! R2 RW5
RS | R4 RW6
— e RL3
R7 i R6 RW7
*Processor status
15 <«— 13 12 8 7 0
PS ILM RP CCR

20
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m /O MAP
i Abbreviated |Read/ i
Address Register name register name| Write Resource name Initial value
00+ |Port O data register PDRO R/W Port 0 XXXXXXXXe
01x |Port 1 data register PDR1 R/W Port 1 XXXXXXXXe
024 |Port 2 data register PDR2 R/W Port 2 XXXXXXXXs
03« |Port 3 data register PDR3 R/W Port 3 XXXXXXXXe
04n  |Port 4 data register PDR4 R/W Port 4 XXXXXXXXe
05+ |Port 5 data register PDR5 R/W Port 5 XXXXXXXXe
06n |Port 6 data register PDR6 R/W Port 6 XXXXXXXXe
XXXXXXXXs
. MB90480 seri
07w |Port 7 data register PDR7 R/W Port 7 ( 1 1XXXX§(e)?eS)
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
OA4 |Port A data register PDRA R/W Port A - - - - XXXXs
0Brx  |Up/down timer input enable register UDRE R/W Ui%duc;"ggrg't%?r XX000000e
0Ch |Interrupt/DTP enable register ENIR R/W 00000000e
ODw  |Interrupt/DTP source register EIRR R/W DTP/external interrupts XXXXXXXXe
OEn |Request level setting register ELVR R/W P 00000000e
OFn1  |Request level setting register R/W 00000000e
101 |Port O direction register DDRO R/W Port 0 00000000e
11+ |Port 1 direction register DDR1 R/W Port 1 00000000s
124 |Port 2 direction register DDR2 R/W Port 2 00000000e
134 |Port 3 direction register DDR3 R/W Port 3 00000000e
14w |Port 4 direction register DDR4 R/W Port 4 00000000e
15+ |Port 5 direction register DDR5 R/W Port 5 000000008
16w |Port 6 direction register DDR6 R/W Port 6 000000008
000000008
L . MB90480 seri
17+ |Port 7 direction register DDR7 R/W Port 7 ( X000 Os(e;rloes)
B
(MB90485 series)
18+ |Port 8 direction register DDR8 R/W Port 8 00000000e
194 |Port 9 direction register DDR9 R/W Port 9 00000000e
1An  |Port A direction register DDRA R/W Port A ----0000s
1Bn |Port 4 output pin register ODR4 R/W (Open-Z?azitnAfcontrol) 00000000e
1Cn  |Port O input resistance register RDRO R/W (resistgr?éte%ontrol) 000000008
1Dw  |Port 1 input resistance register RDR1 R/W (resistaplggalcontrol) 00000000e
000000008
. . Port 7 (MB90480 series)
1Ew |Port 7 output pin register ODR7 R/W (Open-drain control) XX0 000008
(MB90485 series)
1F+  |Analog input enable register ADER R/W Port 6, A/D 11111111s
(Continued)
21
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Address Register name réé’its’{g‘r’ir?;%je I\j\(/er?tde/ Resource name | Initial value
20n Serial mode register SMR R/W 00000XO00s
21w Serial control register SCR R/W UART 00000100e
22u Serial input/output register SIDR/SODR R/W XXXXXXXXs
23n Serial status register SSR R/W 00001000e
24+ (Reserved area)

25, Communication prescaler control CDCR RIW Communication 00--0000s
register prescaler (UART)
26H Serial mode control status register 0 SMCSO0 R, RIW ----0000s
27w Serial mode control status register 0 SMCSO0 R, RIW SI01 (ch0) 00000010e
28n Serial data register O SDRO R/W XXXXXXXXe
Communication prescaler control Communication
294 : SDCRO R/W prescaler 0---0000s
register 0 SI01 (ch0)
2An Serial mode control status register 1 SMCS1 R, RIW ----0000s
2BH Serial mode control status register 1 SMCS1 R, RIW SI0O2 (chl) 00000010e
2Ch | Serial data register 1 SDR1 R/W XXXXXXXXe
Communication prescaler control Communication
2D : SDCR1 R/W prescaler 0---0000e
register 1 SI02 (ch1)
2En Reload register L (ch0) PPLLO R/W XXXXXXXXe
2FH Reload register H (ch0) PPLHO R/W XXXXXXXXs
30~ Reload register L (chl) PPLL1 R/W XXXXXXXXe
31w Reload resister H (chl) PPLH1 R/W XXXXXXXXs
324 Reload register L (ch2) PPLL2 R/W XXXXXXXXs
33n Reload register H (ch2) PPLH2 R/W XXXXXXXXs
34+ Reload register L (ch3) PPLL3 R/W XXXXXXXXe
35w Reload register H (ch3) PPLH3 R/W XXXXXXXXe
36H Reload register L (ch4) PPLL4 R/W 8/16-bit PPG XXXXXXXXs
371 |Reload register H (ch4) PPLH4 R/W (chO to chb) XXXXXXXXe
38n Reload register L (ch5) PPLL5 R/W XXXXXXXXe
39+ Reload register H (ch5) PPLH5 R/W XXXXXXXXe
3An PPGO operating mode control register PPGCO R/W 0X00O0XX1e
3BH PPG1 operating mode control register PPGC1 R/W 0X000001s
3Cn PPG2 operating mode control register PPGC2 R/W 0X00O0XX1s
3Dn PPG3 operating mode control register PPGC3 R/W 0X000001s
3En PPG4 operating mode control register PPGC4 R/W 0X00O0XX1e
3FH PPG5 operating mode control register PPGC5 R/W 0X000001s
40n PPGO, PPGL1 output control register PPGO1 R/W 8/16-bit PPG 00000000e
41n (Reserved area)
424 |PPG2, PPG3 output control register \ PPG23 | R/IW | 8/16-bit PPG | 00000000e
434 (Reserved area)
(Continued)


http://elcodis.com/parts/6302867/MB90488B.html

MB90480/485 Series
S

Downloaded from Elcodis.com electronic components distributor

Abbre-
i viated Read/ -
Address Register name register | Write Resource name | |Initial value
name
444 PPG4, PPGS5 output control register PPG45 R/W 8/16-bit PPG |00000000s
454 (Reserved area)
46H , ADCS1 R/W 000000008
Control status register
47w ADCS2 | W, R/W 000000008
A/Dconverter
48n i ADCR1 R XXXXXXXXs
Data register
49n ADCR2| W,R 00000 XXXe
4An Output compare register (ch0) lower digits 00000000e
- — OCCPO| R/W
4BH Output compare register (ch0) upper digits 00000000e
4CH Output compare register (chl) lower digits 00000000e
- — OCCP1| R/W
4Dw Output compare register (chl) upper digits 00000000e
4En Output compare register (ch2) lower digits 00000000e
- — OCCP2| R/W
4Fn Output compare register (ch2) upper digits 00000000e
50~ Output compare register (ch3) lower digits 00000000e
- — OCCP3| R/W
51w Output compare register (ch3) upper digits 00000000e
52n Output compare register (ch4) lower digits 00000000e
- — OCCP4| R/W
53n Output compare register (ch4) upper digits _ 00000000e
54n Output compare register (ch5) lower digits 1_6'b't output  F'5"50 000 0 0s
- — OCCP5 R/W timer output
55n Output compare register (ch5) upper digits compare 00000000e
561 Output compare control register (ch0, chl) RIW (chO to ch5) 0000--00s
lower digits
Output trol ist ho, chl ocso1
57, utput compare control register (cho, chl) RIW ---00000s
upper digits
58, Output compare control register (ch2, ch3) RIW 0000--00s
lower digits
Output trol ist h2, ch3 ocsz3
501 utput compare control register (ch2, ch3) RIW ---00000s
upper digits
5AN Output compare control register (ch4, chb) RIW 0000--00s
lower digits
Output trol ist h4, ch5 0Cs45
5B, utput compare control register (ch4, chb) RIW ---00000s
upper digits
5CH Input capture data register (ch0) lower digits IPCPO R XXXXXXXXe
5D | Input capture data register (chO) upper digits R 16-bit output [ X XXXXXXXe
5En Input capture data register (chl1) lower digits IPCP1 R tl?:gt&r;ut XXXXXXXXe
5Fn Input capture data register (chl) upper digits R (chO, chl) XXXXXXXXe
60+ Input capture control status register ICS01 R/W 00000000e
61+ (Reserved area)
(Continued)
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] Abbreviated Read/ o
Address Register name register Wi Resource name Initial value
name rite
62+ Timer counter data register lower digits TCDT R/W 00000000s
63~ Timer counter data register upper digits| TCDT R/W 00000000s
64+ | Timer control status register TCCS R/W | 16-bit output timer [0000000 0s
65+ |Timer control status register TCCS R/W free run timer 0--00000s
66+ Compare clear register lower digits CPCLR RIW XXXXXXXXB
67+ Compare clear register upper digits XXXXXXXXs
68+ Up/down count register (chO) UDCRO R 00000000s
69+ Up/down count register (chl) UDCR1 R 00000000s
6AH Reload/compare register (ch0) RCRO W 00000000s
6Bn  |Reload/compare register (chl) RCR1 W 8/16-bit up/down [00000000s
7 timer counter
6Cy | Counter control register (ch0) CCRLO | W, RW 0X00X000s
lower digits
6D Counter_ cpntrol register (ch0) CCRHO RIW 0000000 0.
upper digits
6EH (Reserved area)
6F+ ROM mirror function select register ROMM R/W ROM mirroring . +1e
function
Counter control register (chl)
70H lower digits CCRL1 | W,R/W 16t U 0X00X000s
- -bit up/down
714 | Counter control register (chl) CCRHL | RMW | timercounter |-0000000s
upper digits
72w Counter status register (ch0) CSRO R, RIW 00000000s
73w (Reserved area)
741 |Counter status register (chl) CSR1 | R, RIW | 8/16-bit UDC ‘ 00000000s
75n (Reserved area)
761* . 00000000
77H* PWC control/status register PWCSRO | R, R/W 5000000 XB
H . B
8 PWC data buffer register PWCRO R/W e tmer (€10 00000000.
70 g 00000000s
7AR* . 00000000s
B PWC control/status register PWCSR1 | R, R/IW WG timer (G 1) 0000000
7Cw* . 00000000s
TN PWC data buffer register PWCR1 R/W 50000000s
TEwr* . 00000000
7FH* PWC control/status register PWCSR2 | R, R/W 0000000 XB
H B
PWC timer (ch2)
80n* _ 00000000s
8L PWC data buffer register PWCR2 R/W 00000000s
824*  |Dividing ratio control register DIVRO R/W PWC (ch0) | ------ 0 0s
83n (Reserved area)
84+*  |Dividing ratio control register DIVRL | RW [ PWC(chl) | ------ 008
85n (Reserved area)
861*  |Dividing ratio control register DIVR2 | R/IW | PWC (ch2) ‘ —————— 00s
87w (Reserved area)
(Continued)
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) Abbreviated | Read/ o

Address Register name r?%%tgr Write Resource name | Initial value
88n*  |Bus status register IBSR R 00000000e
89+*  |Bus control register IBCR R/W 00000000e
8Aw*  [Clock control register ICCR R/W 12C --0X XXX Xs
8Bw*  |Address register IADR R/W - XXX XXX Xs
8Cnh* |Data register IDAR R/W XXXXXXXXs
8Dn (Reserved area)
8Ew*  |uPG control status register | PGCSR | RW UPG 00000---5

8F+ to 9BH (Disabled)
9Chn UDMAC status register DSRL R/W ubDMAC 00000000s
9Dn uUDMAC status register DSRH R/W uDMAC 00000000e
e ™ I N [TTTTIIY
or |Dleved meruprsouce general [ pg | |Delyediena| ... o
A0 Ir_eogsls—{)eorwer consumption mode control LPMCR W, RIW L(())F\)/\é-g?i\/gﬁr 0001100 0s
Als  |Clock select register CKSCR | R, RIW Lgp‘)"gg%"(‘)’ﬁr 111111008

A24, A3H (Reserved area)
Ady UDMAC stop status register DSSR R/W ubDMAC 00000000s
A5H Automatic ready function select register ARSR W External pins 0011--00s
AbBH External address output control register HACR W External pins *okokok ok ok ok kg
A7n Bus control signal select register EPCR W External pins 1000*10-s
A8H Watchdog timer control register WDTC R, W Watchdog timer | XXXXX 11 1s
A9 Timebase timer control register TBTC W, R/W | Timebase timer |1 XX00100s
AAH Watch timer control register WTC R, RIW Watch timer 10001000s
ABH (Reserved area)
ACn  |uDMAC enable area DERL R/W ubDMAC 00000000s
ADn  |UDMAC enable area DERH R/W uDMAC 00000000e
AEH Flash memory control status register FMCS W, R/IW Flai?‘rtlerr?:(r:r;ory 000XO0000s
AF+ (Disabled)
BOH Interrupt control register 00 ICROO W, R/IW — XXXX0111s
B1u Interrupt control register 01 ICRO1 W, R/IW — XXXX0111s
B2u Interrupt control register 02 ICRO2 W, R/IW — XXXX0111e
B3u Interrupt control register 03 ICRO3 W, R/IW — XXXX0111s
B4n Interrupt control register 04 ICRO4 W, R/IW — XXXX0111e
B5H Interrupt control register 05 ICRO5 W, R/IW — XXXX0111s
B6H Interrupt control register 06 ICRO6 W, R/IW — XXXX0111s
B7n interrupt control register 07 ICRO7 W, R/IW — XXXX0111s
B8H Interrput control register 08 ICRO8 W, R/IW — XXXX0111s
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Abbreviated
Address Register name register F\;\‘/ar?g Resource name | Initial value
name
. W, R/
B9+ Interrupt control register 09 ICRO9 VY, — XXXX0111s
. W, R/
BAH Interrupt control register 10 ICR10 W — XXXX0111s
. W, R/
BBH Interrupt control register 11 ICR11 WY, — XXXX0111s
. W, R/
BCx Interrupt control register 12 ICR12 W — XXXX0111e
. W, R/
BDw Interrupt control register 13 ICR13 W — XXXX0111s
. W, R/
BEH Interrupt control register 14 ICR14 WY, — XXXX0111s
. W, R/
BFH Interrupt control register 15 ICR15 W — XXXX0111e
COn Chip select area mask register 0 CMRO R/W CPU'E] ;%ﬁd 000011115
Clu Chip select area register 0 CARO R/W — 11111111s
C2u Chip select area mask register 1 CMR1 R/W — 000011116
C3n Chip select area register 1 CAR1 R/W — 11111111s
Can Chip select area mask register 2 CMR2 R/W — 000011116
C5n Chip select area register 2 CAR2 R/W — 11111111s
C6H Chip select area mask register 3 CMR3 R/W — 00001111s
C7n Chip select area register 3 CAR3 R/W — 11111111s
C8n Chip select control register CSCR R/W — ----000*
Con Chip select active level register CALR R/W — ----0000s
CAH i ) 000000008
CB Timer control status register TMCSR R/W 0000
CCH — - 16-bit reload timer °
" |16-bit timer register/ TMRITMRLR | RW XXXXXXXXs
CDu 16-bit reload register
CEn (Reserved area)
CFn PLL output control register PLLOS W ng)/\é—g:iv(\)/ﬁr ------ X 08
DOn to FFu (External area)
100+ to #+ (RAM area)
Program address detection resister O
1FFOx
(Low order address)
Program address detection resister 0 Address match
1FFLn (Middle order address) PADRO RIW detection function XXXRXXXXKe
1FE2 Program address detection resister O
: (High order address)
(Continued)
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] Abbreviated
Address Register name register

name

Read/
Write

Resource name

Initial value

Program address detection resister 1
1FF3u
(Low order address)

Program address detection resister 1
(Middle order address) PADR1

1FE5 Program address detection resister 1
(High order address)

1FF4u

R/W

Address match
detection function

XXXXXXXXs

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

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

W : Write only

Descriptions for initial value
: The initila value of this bit is “0”.
: The initial value of this bit is “1".
: 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.

X PO
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m INTERRUPT SOURCES, INTERRUPT VECTORS, AND INTERRUPT CONTROL REGISTERS

uUDMAC Interrupt vector Interrupt control register
Clear of
Interrupt source h cnannel
EI?OS number | Number | Address | Number Address
Reset X — #08 FFFFDCH — —
INT9 instruction X — #09 FFFFD8x — —
Exception X — #10 FFFFD4+ — —
INTO (IRQO) O 0 #11 FFFFDOH
ICROO 0000BOH
INT1 (IRQ1) O X #12 FFFFCCH
INT2 (IRQ2) 0O X #13 FFFFC8H
ICRO1 0000B1+
INT3 (IRQ3) O X #14 FFFFC4n
INT4 (IRQ4) O X #15 FFFFCOH
ICRO2 0000B2H
INTS (IRQ5) O X #16 FFFFBCH
INT6 (IRQ6) O X #17 FFFFB8H
ICRO3 0000B3H
INT7 (IRQ7) O X #18 FFFFB4+
PWC1 (MB90485 series only) O X #19 FFFFBOH
, ICRO4 0000B4+
PWC2 (MB90485 series only) O X #20 FFFFACH
PWCO (MB90485 series only) O 1 #21 FFFFA8H
ICRO5 0000B5H
PPGO/PPG1 counter borrow X X #22 FFFFA4n
PPG2/PPG3 counter borrow X X #23 FFFFAOH
ICR0O6 0000B6H
PPG4/PPGS5 counter borrow X X #24 FFFFOCH
8/16-bit up/down counter/
timer (chO, 1) compare/ @) X #25 FFFFO8H
underflow/overflow/inversion ICRO7 0000B 7+
Input capture (ch0) load O 5 #26 FFFF94n
Input capture (chl) load O 6 #27 FFFFO0H
ICRO8 0000B8H
Output compare (ch0) match O 8 #28 FFFF8CH
Output compare (chl) match @) 9 #29 FFFF881
ICRO9 0000B9H
Output compare (ch2) match O 10 #30 FFFF84n
Output compare (ch3) match O #31 FFFF80H
ICR10 0000BAH
Output compare (ch4) match O X #32 FFFF7CH
Output compare (ch5) match @) X #33 FFFF781
: ICR11 0000BBH
UART sending completed O 11 #34 FFFF74n
16-bit free run timer overflow,
16-bit reload timer underflow*? © 12 #35 FRFEF70x ICR12 0000BCH
UART receiving compleated © 7 #36 FFFF6CH
SI01 (ch0) O 13 #37 FFFF68H
ICR13 0000BDw+
SI02 (chl) O 14 #38 FFFF64n
(Continued)


http://elcodis.com/parts/6302867/MB90488B.html

MB90480/485 Series

(Continued)
uDMAC Interrupt vector Interrupt control register
Clear of
Interrupt source ) channel
EIPOS number | Number | Address | Number Address
12C interface
(MB90485 series only) x % #39 FRFF60x ICR14 0000BEH
A/D conversion O 15 #40 FFFF5CH
FLASH writeferase, x x #41 | FFFF58s
timebase timer,watch timer *!
v ICR15 0000BFH
Delay interrupt generator « y 442 FEEF54,
module
x @ Interrupt request flag is not cleared by the interrupt clear signal.
O : Interrupt request flag is cleared by the interrupt clear signal.
© : Interrupt request flag is cleared by the interrupt clear signal (stop request present) .

*1 : Caution : 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 : IL2 to 0: 111s) , 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 EI?0S/
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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m PERIPHERAL RESOURCES

1. 1/O Ports

The 1/0O ports perform the functions of either sending data from the CPU to the I/O pins, or loading information
from the 1/O into the CPU, according to the setting of the corresponding port register (PDR) . The input/output

direction of each I/O pin can be set in individual bit units by the port direction register (DDR) for each 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

PDR1

PDR2

PDR3

PDR4

PDRS

PDR6

PDR7

PDR8

PDR9

PDRA

Address :

Address :

Address :

Address :

Address :

Address :

Address :

Address :

Address :

Address :

000000+

000001+

000002+

000003+

000004+

000005+

000006+

000007+

000008+

000009+

Address : 00000AH |

7

6

5

4

3

2

1

0

| P07 | P06 | P05 | P04 | P03 | P02 | PO1 | P00 |

7 6 5 4 3 2 1 0
P17 | P16 | P15 | P14 P13 | P12 P11 P10 |
7 6 5 4 3 2 1 0
P27 | P26 | P25 | P24 P23 | P22 P21 P20 |
7 6 5 4 3 2 1 0
P37 | P36 | P35 | P34 P33 | P32 P31 P30 |
7 6 5 4 3 2 1 0
P47 | P46 | P45 | P44 P43 | P42 P41 P40 |
7 6 5 4 3 2 1 0
P57 | P56 | P55 | P54 P53 | P52 P51 P50 |
7 6 5 4 3 2 1 0
P67 | P66 | P65 | P64 P63 | P62 P61 P60 |
7 6 5 4 3 2 1 0
P77 | P76 | P75 | P74 P73 | P72 P71 P70 |
7 6 5 4 3 2 1 0
P87 | P86 | P85 | P84 P83 | P82 P81 P80 |
7 6 5 4 3 2 1 0
P97 | P96 | P95 | P94 P93 | P92 P91 P90 |
7 6 5 4 3 2 1 0
| — | — | — | PA3 | PA2 | PA1 | PAO |

Initial value Access

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined

Undefined*?

Undefined

Undefined

Undefined

R/w*l

R/W*1

R/W*!

R/W*l

R/W*l

R/W*!

R/W*!

R/W*!

R/W*l

R/W*!

R/W*!

*1 : The R/W indication for I/O ports is somewhat different than R/W access to memory, and involves the following

operations.
e Input mode
Read : Reads the corresponding siganl pin level.
Write : Writes to the output latch.

e Output 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 “L1IXXXXXXg" on MB90485 series.

30
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(2) Port Direction Registers
DDRO Initial value Access

Address : 000010w D07 D06 D05 D04 D03 D02 DO1 D 00 000000008 R/W

DDR1
Address : 000011+ D17 D16 D15 D14 D13 D12 D11 D10 00000000s 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 00000000s*? R/W

DDR8
Address : 000018+ D87 D86 D85 D84 D83 D82 D81 D80 00000000s R/W

DDR9
AddreSS : 000019H D97 D96 D95 D94 D93 D92 D91 D90 OOOOOOOOB R/W

DDRA
Address : 00001AH DA3 DA2 DA1 DAO ----00008 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 register 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, P76 and I2C pins, set the PDR value to “1” so that port data remains
enabled (to use P77 adn P76 for general purposes, disable I2C) . The port is an open drain output (with
no Pch) .
To use it as an input port, therefore, set the PDR to “1” to turn off the output trangistor and add a pull-up
resistor to the external output.

31
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(3) Port Input Resistance Registers
RDRO 7 6 5 4 3 2 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 | 000000008  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 significance (no pull-up resistance) . Input/output mode settings are
controlled by the port direction (DDR) registers.

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

(4) Port Output Pin Registers

ODRY 7 6 5 4 3 2 1 0 Initial value  Access
Address : 00001E+ | op77+|op76*t | OD75 | OD74 | 0D73 | oD72 | ob71 | op7o | 00000000s*  R/W

ODR4 7 6 5 4 3 2 1 0
Address : 00001BH | op47 | op46 | OD45 | OD44 | OD43 | OD42 | op4a1 | opao | 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 significance (Hi-Z output) . Input/output mode settings are controlled by
direction (DDR) registers. This function is prohibited when an exteral 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 | 1111111le R/W

This resister 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
— — | upes | UDE4 | UDE3 | UDE2 | UDE1 | uDED | 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".

The MB90480/485 series uses the following setting values : UDEO : P30/AINO, UDE1 : P31/BINO/UDE?2 : P32/
ZINO,

UDE3 : P33/AIN1, UDE4 : P34/BIN1, UDES5 : P35/
ZIN1
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2. UART

The UART is a serial I/0O 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 PPGL1.
« 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)
 Transmission signals are NRZ encorded.
* uDMAC supported (for receiving/sending)

33
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(1) Register List

15 8 7 0
CDCR —
SCR SMR
SSR SIDR (R)/SODR (W)
8 bit 8 bit
Serial mode register (SMR)
7 6 5 4 3 2 1 0
000020 MD1 | MDO | CS2 CS1 | CSO |Reserved| SCKE | SOE
RW RW RW  RW RIW RW  RW  RMW
0 0 0 0 0 X 0 0
Serial control register (SCR)
15 14 13 12 11 10 9 8
000021+ PEN P SBL CL AD REC | RXE | TXE
RW RW RW  RW RIW w RW  RW
0 0 0 0 0 1 0 0
Serial I/O register (SIDR/SODR)
7 6 5 4 3 2 1 0
000022+ D7 D6 D5 D4 D3 D2 D1 DO
RW RW RW RW RIW RW  RW  RMW
X X X X X X X X
Serial data register (SSR)
15 14 13 12 11 10 9 8
000023 PE ORE | FRE | RDRF | TDRE | BDS | RIE TIE
R R R R R RW  RW  RMW
0 0 0 0 1 0 0 0
Communication prescaler control register (CDCR)
15 14 13 12 11 10 9 8
000025+ MD | SRST | — — DIV3 | DIV2 | DIVl | DIVO
RW  RW — — RIW RW  RW  RMW
0 0 — — 0 0 0 0

Initial value

Initial value

Initial value

Initial value

Initial value
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(2) Block Diagram

MB90480/485 Series
S

Control

signal

Receiving interrupt

(to CPU)
Proprietary baud
rate generator " _ SCKO
Sending clock o
PPG1 (internal Clock select — | Sending interrupt
. ™ Circuit eceiving contro
connection) cirouit (to CPU)
External clock — '
Receiving control Sending control
circuit circuit
SINO 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
l L. Receiving :
UDMAC receiving control Sending
error generation circuit start
circuit (to CPU) SIDR SODR
< F2MC-16LX BUS >
—» MD1 —= PEN —= PE
—»= MDO —{ P —»= ORE
—» CS2 —»{ SBL —»| FRE
SMR | fcs1 SCR | el SSR | .| rorF
register | .l cso register || app register | .| 1pre
—» REC —= BDS
—» SCKE —» REX —»=| 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 1/O interface for clock synchronized data

transmission. A selection of LSB-first or MSB-first data transmission is provided.

36

There are two serial I/O operation modes.

* Internal shift clock mode : Data transmission is synchronized with the internal clock siganl.

« External shift clock mode : Data transmission 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 transmission according to

CPU instructions.

(1) Register List

Serial mode control status register 0/1 (SMCS0, SMCS1)

Address - 000027 15 14 13 12 11 10 9 8 Initial value
ress. " SMD2 | SMD1 | SMDO | SIE SIR | BUSY | STOP | STRT 00000010s
00002BH
RIW RIW RIW RIW RIW R RIW RIW
7 6 5 4 3 2 1 0
Address : 000026+ o s | so sco ----0000
00002As — — — — | MODE | BD E E B
RIW RIW RIW RIW
Serial data register 0/1 (SDRO, SDR1)
Add 000028 U 2 > 2 2 2 - 2
ress : H
00002CH D7 D6 D5 D4 D3 D2 D1 DO XXXXXXXXs
RIW RIW RIW RIW RIW RIW RIW RIW
Communication prescaler control register 0/1 (SDCRO, SDCR1)
Add 000029 15 14 13 12 11 10 9 8
ress : H
00002Dx MD — — — DIV3 DIV2 DIV1 DIVO 0---0000s
RIW — — — RIW RIW RIW RIW
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(2) Block Diagram

Internal data bus

=
(MSB first) DO to D7 ?37 to DO (LSB first) Initial value
Jransfer direction selection
SIN1, SIN2 ~_
| jl _ _ Read
| SDR (Serial Data Register) | Write
SOT1, SOT2 —‘
SCK1, SCK2 - -
L Shift clock
Control circuit
counter

Internal clockOJ

(2 (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 input voltages to digital values, and provides the following
features.

Conversion time : minimum 3.68 us 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.

At the end of A/D conversion, an A/D conversion completed interrupt request can be generated. 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 2 1 0

Address : 000046+ | \p; | mpo | ans2 | ansi | anso | ANE2 | ANEL | ANEO

«Initial value
0 0 0 0 0 0 0 0 Bit attribut
RW RW RW RW RW RW RwW Rw <oltatroutes

ADCS2 15 14 13 12 11 10 9 8
Address 10000474 | gysy | Nt | iNTE | PaUs | sTs1 | sTSO | STRT |Reserved

«Initial value
0 0 0 0 0 0 0 0 Bit attribut
RW RW RW RW RW RW W riw  <bltatiributes

ADCR2, ADCR1 (Data register)

ADCR1 7 6 5 4 3 2 1 0
Address :000048n [ D6 D5 D4 D3 D2 D1 DO
> =~ - ~ x ™ ™ " «Initial value
o o R R R R R R «Bit attributes
ADCR2 15 14 13 12 11 10 9 8
Address 1000049 | 1o | st1 | sto | ct2 | cto | — | po | D8
- - . . 5 ™ " ” «Initial value
B W W W W R R R «Bit attributes
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(2) Block Diagram
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ANO —»
AN1 —=

ANZ —= |Input
AN3 —= circuit

AVcc

AVRH
AVss

{

D/A converter

Sequential
comparison register

Data registers
ADCR1, ADCR2

A/D control register 1

A/D control register 2

(PPG1 output)

AN4 —] J_ 1
ANS —» Comparator
AN — I
AN7 —] i
Sample & hold
circuit
@
=]
o
(8]
[}
©
ADTG Trigger activation r
. Timer activation
Timer

ADCS1, ADCS2
Operation clock

Prescaler

Data bus
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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 external bus output pins, and 6 interrupt outputs. Note that MB90480/485 series has six channels for
8-bit PPG use, which can also be combined as PPGO + 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 + PPG3, and PPG4 + PPG5.

* 8 + 8-bit PPG 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 cirsuits as a D/A converter.

(1) Register List

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

7 6 5 4 3 2 1 0

00003AH

00003C PENO — PEOO | PIEO | PUFO — —  |Reserved

00003En RIW — RW  RW  RW — — — Read/write
0 X 0 0 0 X X 1 Initial value

PPGC1/PPGC3/PPGC5 (PPG1/PPG3/PPG5 operation mode control register)

15 14 13 12 11 10 9 8

00003BH

00003Dx PEN1 — PE10 | PIEL | PUF1 | MD1 | MDO |Reserved

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

PPG01/PPG23/PPGA45 (PPGO to PPG5 output control register)

7 6 5 4 3 2 1 0

000040+

0000424 PCS2 | PCS1 | PCSO | PCM2 | PCM1 | PCMO |Reserved | Reserved

000044+ RIW RIW RIW RIW RIW RIW RIW RIW Read/write
0 0 0 0 0 0 0 0 Initial value

PPLLO to PPLL5 (Reload register L)

00002E+ 7 6 5 4 3 2 1 0
000030x Do7 | Do6 | DO5 | Do4 | Do3 | Do2 | Do1 | DoO
000032+
0000344 RIW RIW RIW RIW RIW RIW RIW RIW Read/write
000036+ X X X X X X X X Initial value
000038+

PPLHO to PPLH5 (Reload register H)
00002F+ 15 14 13 12 11 10 9 8
000031 D15 D14 | D13 D12 D11 D10 | D09 D08
000033H
0000354 RIW RIW RIW RIW RIW RIW  RW  RW Read/write
000037+ X X X X X X X X Initial value
000039+

40
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(2) Block Diagram
+8-bit PPG channel 0/2/4 block Diagram

MB90480/485 Series

Peripheral clock x 16
Peripheral clock x 8 outpu
Peripheral clock x 4
Peripheral clock x 2
Peripheral clock

PPGO0/2/4

—_—
t enable PPGO0/2/4

L» A/D converter

PPGO0/2/4
output latch

&0007

— PENO

PCNT S
(down counter) J R Q__D—HRQ
N
Count clock
select T ‘—<§ /Z_ ch1/3/5 borrow
—  “L"/*H” selector
N
Tlmebase_counter PUFO PIEO
output main clock
x 512
“L"/*H” select
PRLL PRLBH
j N PPGCO (operation mode control)
& 1 PRLL

1l

“L” data bus

“H” data bus
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* 8-hit PPG ch1/3/5 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

PCNT S

(down counter) —(R_Q j >—1RQ
DN

Count clock ¢

select '

—1  “L"/*“H" selector

00007

Timebase counter

output main clock x 512 PUF1 PIEL
“L"/"H” select
PRLL PRLBH
j PPGC1 (operation mode control)
() T
I 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.

Count modes — Timer mode

- Up down count mode

- Phase differential count mode ( x 2)

L Phase differential 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 05us(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

L Rising edge detection

I Both rising/falling edge detection

L Edge detection disabled

« In phase differential count mode, to handle encoder counting for mortors, the encode 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

ZIN pin ———— 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 7 0
UDCR1 UDCRO
RCR1 RCRO
Reserved area CSRO
CCRHO CCRLO
Reserved area CSR1
CCRH1 CCRL1
8-hit 8-hit
CCRHO (Counter Control Register High ch0)
15 14 13 12 11 10 9 8
Address :00006Dx [ \16e | cocr | criE | cLks | cmsi | cmso | cesi | ceso
RW RW RW RW RW RW RW RIW
CCRHL1 (Counter Control Register High ch1l)
15 14 13 12 11 10 9 8
Address :0000711 [ | cpcr | cRIE | CLKS | cMs1 | cMso | CESL | CESO
RW RW RW RW RW RW RIW
CCRLO/1 (Counter Control Register Low ch0/chl)
Address : 00006CH ’ o > & & 2 ! .
Address - 0000704 | UPMS | CTUT | UCRE | RLDE | UDCC | CGSC | CGEL | CGEO
RIW W RW  RMW w RW  RW RIW
CSRO0/1 (Counter Status Register ch0/chl)
Address : 000072+ ’ o > & > 2 ! .
Address - 0000744 | CSTR | CITE | UDIE | CMPF | OVFF | UDFF | UDF1 | UDFO
RW RW RW RW RW RW R R
UDCRO0/1 (Up Down Count Register ch0/chl)
15 14 13 12 11 10 9 8
Address : 000069 [ 7 | pig | D15 | D14 | D13 | D12 | D11 | D10
R R R R R R R R
7 6 5 4 3 2 1 0
Address : 000068+ [ g7 | pos | Dos | Do4 | D03 | Do2 | Do1 | DOO
R R R R R R R R
RCRO0/1 (Reload/Compare Register ch0/chl)
15 14 13 12 11 10 9 8
Address :00006B+ [ 17 [ pig | p1s | p14a | D13 | D12 | D11 | D10
w w w w w w W w
7 6 5 4 3 2 1 0
Address : 00006Ax [ g7 | pos | Dos | Dos4 | D03 | Do2 | Do1 | DOO
w w w w w w w w

Initial value
000000008

Initial value
-0000000s

Initial value
0X00X000s

Initial value
000000008

Initial value
000000008

Initial value
000000008

Initial value
000000008

Initial value
000000008
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(3) Block Diagram
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Data bus

CGE1|CGEO|CGSC

!

8-bit

RCRO (Reload/ compare register 0)

Reload control

Prescaler

i

CLKS

CSTR

output

CM

UDF1 | UDFO |CDCF | CFIE
Inter@

ZINO —»| Edge/level detection crut I
UCRE RLDE
ubcC Counter clear
8-bit !
UDCRO (Up/down count register 0) —
CES1 | CESO Carry
CMS1|CMSO0 UDFF | OVFF
UDMS Count
CITE | UDIE
clock
AINO —» Up/down
count
BINO—= clock selection
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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

EN7 | EN6 | EN5 | EN4 | EN3 | EN2 | EN1 | ENO 000000008

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

Interrupt/DTP Source Register (EIRR : External Interrupt Request Register)

EIRR 15 14 13 12 1 10 9 8 Initial value
Address :00000Dv [ tr7 | Ere | ErRs | Era | ER3 | ER2 | ER1 | ERO | XXXXXXXXs

R/IW R/W R/W R/IW R/W R/W RIW R/W

Interrupt Level Setting Register (ELVR : External Level Register)
7 6 5 4 3 2 1 0 Initial value
LB3 LA3 LB2 LA2 LB1 LAl LBO LAO 000000008

Address : 00000EH

R/W R/IW R/IW R/W R/IW R/IW R/IW R/IW

15 14 13 12 11 10 9 8 Initial value
LB7 | LA7 | LB6 | LA6 | LB5 | LAS | LB4 | LA4 00000000e

Address : 00000FH

RIW R/W RIW RIW R/IW R/IW R/W RIW

(2) Block Diagram

F2MC-16 bus
= Interrupt/DTP enable register
= Gite Source FIF 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

MB90480/485 Series
S

run timer, enabling input pilse 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, 54H Output compare register
00004B, 4D, 4F, 51, 53, 55H OCCPO to OCCPS P P g
888823’ gg’ gg‘” 0CS1/3/5 0CS0/2/4 Output compare
» 939, OBH control registers
 16-bit input capture
15 0
00005C, SEH Input capture data register
000050, 5E+ IPCPO, IPCP1
000060H ICS Input capture control register
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« Block Diagram

Control logic
Interrupt =
16-bit free run timer
16-bit timer
Output -
Compare register 0
compare 0 P g | é\ Q
(2]
o}
@ | Qutput » Compare register 1 Q b—
compare 1 |
Output Compare register 2 Q P————
compare 2 | é\
7
Output Compare register 3 TQ
compare 3 |
Qutput Compare register 4 TQ
compare 4 T 5\
7
Output Compare register 5 TQ
compare 5 T
Input ; Edge
capture 0 Capture reg|ster|0 selection
Input . Edge
Capture 1 Capture register Il selection

OouTO

OuUT1

ouT2

OuT3

ouT4

OouT5

INO

IN1
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(1) 16-bit Free Run Timer

MB90480/485 Series

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)

000067+

000066+

15

Timer counter data register (TCDT)

000063+

000062+

Timer control status register (TCCS)

000065+

000064+

12 11 10 9 8
CL15 CL14 | CL13 CL12 | CL11 CL10 | CLO9 CLO8
RIW R/IW RIW RIW R/IW R/IW R/IW RIW
7 6 5 4 3 2 1 0
CLO7 CLO6 | CLOS CLO4 | CLO3 CLO2 | CLO1 CLOO
R/W R/IW R/W R/W R/W R/W R/W R/W
15 14 13 12 11 10 9 8
T15 T14 T13 T12 T11 T10 TO9 TO8
R/W R/IW R/W R/W R/W R/W R/IW R/W
7 6 5 4 3 2 1 0
TO7 TO6 TOS TO4 TO3 T02 TO1 TOO
R/IW RIW R/IW R/IW R/IW R/IW R/IW R/IW
15 14 13 12 11 10 9 8
ECKE — — MSI2 MSI1 MSIO ICLR ICRE
R/IW RIW R/IW R/IW R/IW R/IW R/W R/IW
7 6 5 4 3 2 1 0
IVF IVFE | STOP | MODE | SCLR | CLK2 | CLK1 | CLKO
R/IW R/W R/IW RIW R/W R/IW RIW R/IW

Initial value
XXX XXXXXB

Initial value
XXX XXXXXB

Initial value
000000008

Initial value
000000008

Initial value
0--00000s

Initial value
000000008
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* Block Diagram

MB90480/485 Series

A

D

Interrupt
request

t 1

MODE|SCLR | CLK2 | CLK1

Bus

16-bit free run timer v DUURTRSURNRR 5

16-bit compare clear register

!

Compare circuit

MSI3 to MSIO—* ICLR | ICRE

Count value output T15 to TOO

;D—> Interrupt request
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(2) Output Compare

The output compare module is composed of a 16-bit compare register, compare output pin group, 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 (OCCP0 to OCCP5)
15 14 13 12 11 10 9 8 Initial value

00004Bw | 15 | cia | c13 | c12 | ci1 | cio | cog | cog | 00000000e
00004Dw

00004F, RW RW RW RW RW RW RW RW

000051+

000053+

000055+

7 6 5 4 3 2 1 0 Initial value
00004An o7 | cos | cos | coa | cos | co2 | cor | coo | 000000008
00004CH
00004B, RW ~RW RW RW RW RW RW RW
000050+
000052+
000054+

Output control registers (OCS1/0CS3/0OCS5)

15 14 13 12 11 10 9 8 Initial value
000057+ — — — | cmOoD | OTE1l | OTEO | OTD1 | OTDO ---00000s
000059+
00005BH — — — R/W R/W R/W R/IW R/W

Output control registers (OCS0/OCS2/0CS4)

7 6 5 4 3 2 1 0 Initial values
000056+ [ cpic | icpo | IcEL | IcEO — — CST1 | CSTO 0000--00e
000058+

51
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 Block Diagram

16-bit timer counter value (T15 to TOO)

N

Compare control

N

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

N

Bus

Compare control

N

Compare register 1 (3, 5)

TQ [—]OTEO0[—= OUTO (2) (4)
CMOD
TQ —{OTEL[— OUT1(3) (5)

ICP1 | ICPO

ICEO | IC

EO

Control unit

Individual >
control blocks

D

— Compare 1 (3) (5) interrupt

_—D—> Compare 0 (2) (4) interrupt
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(3) Input Capture

MB90480/485 Series

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.

* Section 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
00005DH | cP15 | CP14 | CP13 | CP12 | CP11 | CP10 | CP0O9 | CPO8
00005FH R R R R R R R R
7 6 5 4 3 2 1 0
00005CH | cPO7 | CPO6 | CPO5 | CPO4 | CPO3 | CP0O2 | CPO1 | CPOO
00005EH R R R R R R R R
Input capture control register (ICSO0, ICS1)
7 6 5 4 3 2 1 0
000060+ [ ycp1 | 1cPo | IcEL | IcEO | EG11 | EG10 | EGOL | EGOO
RIW RW RW  RW RIW RW  RW RIW

Initial value
XXXXXXX Xz

Initial value
XXXXXXXXs

Initial value
000000008

* Block Diagram

A J

Capture data register 0

A

Edge detection

le—— INO

Bus

16-bit timer counter value (T15 to T0O0)

EG11 |EG10 | EGO1

EGO00

Y

Capture data register 1

L

A

—

Edge detection

ICP1

ICPO

ICE1 | ICEO

— -
— -

«— IN1

Interrupt

Interrupt
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9.

54

I2C Interface (MB90485 series only)

The I2C interface is a serial I/O port supporting the Inter IC BUS. Serves as a master/slave device on the I?C bus.

The 12C interface has the following functions.
e Master/slave transmit/receive
e Arbitration function
¢ Clock synchronization
¢ Slave address/general call address detection function
e Forwarding direction ditection function
e Start condition repeated generation and detection
¢ Bus error detection function

1) Register List

Bus Status Register (IBSR)

000088+ -

BB | RSC| AL | LRB|TRX | AAS |GCA | FBT

Bus control register (IBCR)

15 14 13 12 11 10 9 8
BER | BEIE[ SCC | MSS| ACK [GCAA| INTE| INT
RW RW RW RW RW RW RW RW

000089+

Clock control register (ICCR)

7 6 5 4 3 2 1 0
- — | EN [ CS4|CS3 |CS2 | CS1 | CSO
- — RW RW RW RW RW RW

00008AH -

Address register (IADR)

15 14 13 12 11 10 9 8
- A6 | A5 A4 | A3 | A2 | AL | AO
- RW RW RW RW RW RW RW

00008BH

Data register (IDAR)

7 6 5 4 3 2 1 0
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RW RW RW RW RW RW RW RW

00008CH

Initial value
000000008

Initial value
000000008

Initial value
- - 0 XXXXXs

Initial value
- XXXXXXXs

Initial value
XXXXXXXXs
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(2) Block Diagram

MB90480/485 Series
S

ICCR
EN ———=> I2C enable
Clock dividing1 ~ &——————— Peripheral clock
ICCR 5 6 7 8
" Cs4 -
2 Clock selection 1
x CS3 \I/
=
g‘ Cs2 Clock dividing 2
i cs1 2 48 16 32 64 128 250 Jsyne Shift clock generation
vvv N v
Cso Clock selection 2
Change timing
of shift clock edge
IBSR
Bus bus
BB Y
Repeat start
RSC Start/stop condition detection
Last Bit P
LRB Transmission/
Reception Error
TRX
EBT | First Byte
AL Arbitration lost detection
IBCR
BER \I/ < > SCL
BEIE
Interrupt request ———=> IRQ SDA
INTE /|\
INT
IBCR End
Start
SCC
Master
MSS Start/stop condition
ACK enable generatiion
ACK
GC-ACK enable
GCAA
IDAR
IBCR \I/
Slave
AAS Slave address
lobal call i
GCA Global cal 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 FFFFH.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
reload 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

* TMCSR (Timer control status register)
Timer control status register (high) (TMCSR)
15 14 13 12 11 10 9 8
0000CBH — — — — | CSL1 | CSLO | MOD2 | MOD1
— — — —  rRW RwW Rw Rrw ReadWrie
_ _ _ _ 0 0 0 0 Initial value
Timer control status register (low) (TMCSR)
7 6 5 4 3 2 1 0
0000CAH | \opo | ouTE | ouTL | RELD | INTE UF | CNTE | TRG
RW RW RW RW RW RwW Rw Rrw ReadWrie
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
0000CDw D15 D14 D13 D12 D11 D10 D09 D08
RW RW RW RW RW Rw Rw Rrw ReadWrie
X X X X X X X X Initial value
TMR/TMRLR (low)
7 6 5 4 3 2 1 0
0000CCH D07 D06 | DO5 D04 | DO3 | D02 | DO1 D00
RW RW RW RW RW RwW Rw Rrw ReadWrie
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 i ) Reload
16-bit timer register cc_)ntrgl
(down counter) UF circuit
CLK
Count clock generator circuit
: Gate :
. : input . . it si
machine _: |Prescaler [ % P Valid clock | :| Waitsignal
clock ¢ : detection circuit| :
; Clear CLK
Output signal . 1o AID
i | generation circuit converter
: i |:Inverted :
Pin : Input control Clock : : Output signal H Pin
(TINO) circuit selector ' [+ "|generation circuit| | | (TOTO)
: External clock | LS . S :
OUTL RELD Operation
Function 3 Select signal 1 2 control circuit
selection
\/ OUTE

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

uPG control status register (PGCSR)

Initial value
7 6 5 4 3 2 1 0
00008EH 00000---8
|PENO| PE1 | PEO |PMT1 |PMTO| — | — | — |
RW RW RW RW RW — — —
(2) Block Diagram
—>]
MTO00
) MTO1
MTO0 MT00 Output enable
Output latch Output latch
Control circuit < EXTC
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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

Downloaded from Elcodis.com electronic components distributor

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 {) /“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 ns (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+ 15 14 13 12
00007BH |sTRT | sToP | EDIR | EDIE [ OVIR | OVIE | ERR [Reserved|
00007F RW RW R RW

PWC control/status register (PWCSRO0 to PWCSR2)

| mop2 | Mop1 | MoDo |

000076H 7 6 5 4
00007AH |cks1 [ ckso | pis1 | piso | sic
00007EH

R/IW R/W R/W  R/W

PWC data buffer register (PWCRO0 to PWCR?2)

000079+ 15 14 13 12
00007D+ | b15s | p14 | p13 | b2 | b2
000081+

| p1o | po | ps |

R/IW R/W R/W  R/W

PWC data buffer register (PWCRO to PWCR2)

| b2 | b1 | po |

000078+ 7 6 5 4
00007Cw | D7 | D6 | D5 | D4 | D3
000080+

R/W R/W RIW  R/W

Dividing ratio control register (DIVRO to DIVR2)
000082+ 7 6 5 4

000084+ |_|_|_|_|

_ | DIV1 | DIVO |

000086+

Initial value
0000000Xs

Initial value
00000000¢s

Initial value
00000000¢s

Initial value
000000008

Initial value
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(2) Block Diagram

PWCR read
Error detection —» ERR
—>
¢ Internal clock (machine clock/4)
> PWCR
A
16
Reload
> T7
Data transfer —
>
v 16 o
Overflow 16-bit up count timer Clock O z
p Clock divider
O
T 23 A
Timer clear CKS1/CKSO0
4
m
©
LH') Control circuit Count enable
=
N
i
AH Stantf Startedge Sz:e<|n?r(1:;t)iIoert]ion Iedge selectioriDiViding ON/OFF |:|
g é’ atge e A wal\r/]gfuc;rm Paeo
e S L Edge detection ——O/e comparator [
a 2 Completion of O PWC1
© g measurement edge
(TR § v
) PISO/PIS1 o
Completion of O 8-bit divider
tint t t -
4 measurement interrupt reques CKSO/ O
P Overflow interrupt request ERR CKs1 O
el
v v | 4
PWCSR Dividing ratio selection
15
2
< va »  DIWR
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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

0000AAH  I'wpes | sce | wrie | wToF | wTR | wTc2 | wict | wrco
RW R RW RW RW RWw Rw Rrw Readwrie
1 0 0 0 1 0 0 0 Initial value

(2) Block Diagram

Watch timer control register (WTC)

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

t
1
Clear
28
2 Watch timer
Sub clock Watch counter 210 Interval sector Q:ZLeer:;gr _»interrupt
211 circuit
212
213
210 213 214 215 214
L [ [ ]

To watchdog timer
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14. Watchdog timer
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The watchdog timer is a 2-bit counter that uses the output from the timebase timer or watch timer as acount
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 Read/write
X X X X X 1 1 1 Initial value
(2) Block Diagram
Watchdog timer control register (WDTC) .
= Watch timer control
PONR|¢oned WRST|ERST [SRST| WTE | WT1 | WTO register (WTO)
| | WDCS hit
Clock select register
Watch mode start 2 (CKSCR)

Timebase timer SCM hit

MOAE Start [.-------ooreremrreer b
Sleep mode start |: Watchdog timer ;;I?t and CLR

Hold status start):
| Counter Count _ Watchdog Internal
clear circuit clock 2-bit reset | reset
Stop mode : selector counter generator generator
startT: CLR 7 circuit circuit
.............................................................................................. o
.y Clear e ..
 Time-base counter
HCLK x 2 —§—>><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
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
0000AdMm RESV — — TBIE | TBOF | TBR | TBC1l | TBCO
RIW — — RW  RW w rRw Rw  Readlwrite
1 X X 0 0 1 0 0 Initial value
(2) Block Diagram
. to PPG timer To Watchdog
Timebase timer
timer counter
HCLK % 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
\ """"""""""" oF | | oF | o= I OF
Power-on reset— Clock control module
Stop mode start— Counter Oscillator stabilization
clear wait
control To time selector
H_Old staius staﬁ—' circuit Interval timer
CKSCR : MCS = 1—50*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
— : Not used
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

MB90480/485 Series

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 os refferd
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 1 10 9 8
0000A1H  f scm | mcm | wst | wso | scs | mMcs | cs1 | cso
R R RW RW RW RW RW RW

1 1 1 1 1 1 0 0

PLL output select register (PLLOS)

15 14 13 12 1 10 9 8
0000CF+ _ _ _ — — — — PLL2

- - - - - wooow

- - - - X 0

Read/write
Initial value

Read/write
Initial value
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(2) Block Diagram

Standby control circuit

Low-power mode control register (LPMCR)

STP|SLP |SPL |RST|TMD|CG1|CGO| Re | i
n

[ Pin high-impedance L
control circuit |~ Migh-impedance
control

Batlni Internal reset
RST| pin
P generator circuit [ Internal reset

CPU internal
operation selector

*Intermittent cycle selection
CPU clock

control circuit [ CPU clock
Standby control *Stop’ S|eep Signa|s
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 P | e e — stabiliza- |
- > ! tion wait |
SCLK period
x4 00 8? ) selector
i i
0000 ;
PLL multiplier
: circuit SCMMCM|WS1|WS0|SCS|MCS|CS1|CS0
: Sub clock Clock select register (CKSCR) ,
: generator System | e I O 5
circuit  fe-ooe | clock 5
' | generator | R R I
cireuit | | x 2] x X 2 x 4 x 4 x4 X 2
' o024
HCLK  MCLK.
. Timebase
: : timer — —/ ——
B HCLK - Oscillator clock To watchdog timer

MCLK : Main clock
SCLK : Sub clock

66

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6302867/MB90488B.html

(3) Clock Feed Map

MB90480/485 Series

Clock generator module

_.l Watch timer I

Peripheral functions

Watchdog timer

'
'
'
'
'
'
i

' Timebase
pin = Sub clock I timer |
X1A | | generator 1 2 3 4 |
pin |+ circuit _‘ [ I I
! PLL multiplier]
| circuit :
E x4_| PCLK |
X0 l SCLK !
Iml"* System clock M2 | Clock ¢
X1 ! | generator L —= | selector !
- ' . . HCLK MCLK '
p|n ! circuit !
—
CPU, uDMAC
HCLK : Oscillator clock
MCLK : Main clock
SCLK : Sub clock
PCLK : PLL clock
[0} : Machine clock

i PPGO, PPG1
8/16-bit PPG cth
timer 0 —’- pins|
i PPG2, PPG3
8/16-hit PPG G2
timer 1
8/16-bit PPG PPG4, PPG5
timer 2 -plns
TINO
16-bit reload
timer O ToTO
—{pin |
SCKO, SINO
UARTO om0
pin
SCK1, SCK2
SIN1, SIN2
Extended 1/O
serial interface, SOTL, SOT2
2 channels
AINO, AIN1
BINO, BIN1
8/16-bit Z'NO. ZIN1
up/down counter pins|
CS0, CS1,
CS2. CS3

Chip select

@
>
[%2)

16-bit output
compare

[e]e)
cC

T3, OUT4, OUTS

®
=}
wn

- FRCK
16-bit free run oin
timer
INO, IN1
16-bit input —
capture
10Dt AD ANO to AN7, ADTG
-bi "
_lns
converter

External interrupt

RQO
pin

-

0 IRQ7

Oscillator stabiliza

tion wait control

TO, OUT1, OUT2,
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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)
e 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 mode control register (LPMCR)
7 6 5 4 3 2 1 0

0000A0+ | stp | sip | spL | RST | T™MD | cG1 | GO |Reserved
w w RW W RW RwW Rw Rw Readwrite
0 0 0 1 1 0 0 0 Initial value
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(2) Block Diagram

MB90480/485 Series
S

Standby control circuit

Low-power mode control register (LPMCR)

STP

SLP

SPL

RST

ccol e

CG1 served

TMD

Pin Pin
high-impedance | , high-impedance
control circuit control

Internal reset

RST| pin

Interrupt release —————————™

CPU intermittent

generator circuit [ INternal reset

operating selector

3 Intermittent cycle selection

CPU clock
control circuit

— CPU clock

Clock generator

X 4

ESub clock
‘generator

circuit

HCLK : Oscillator clock
MCLK : Main clock
SCLK : Sub clock

Standpy c_ontrol *Stop, sleep signals
circuit _
Stop signal
—|_‘ Peripheral
" clock control [— Peripheral clock
Machine clock circuit
Oscillator stabilization wait release
Clock PLL output select register (PLLOS) :
selector N I IV N N N N T Oscillator :
: stabiliza- :
2 tion
O wait period ;
0000 T 2 selector
O
PQQ0Q
PLL multiplier
circuit SCM|MCM|WS1|WS0|SCS|MCS|CS1|CS0
Clock select register (CKSCR)
System 0 I ] NN B AU
clock
;| generator I e e :
circuit ><2; X x 2 X 4 X 4 x4 | x 2]
........ © i[L024 ;
' Timebase
""""" timer — —/ ——

To watchdog timer
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(3) Status Transition Chart

External reset, watchdog timer reset, software reset
Power-on reset
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
L . 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 stabilization wait 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 : 0000A5H == 0011- - 00s
IORL | 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 -- Fhkkkkkokg
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 -e
CKE | RYE | HDE | IOBS | 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

71
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19. Chip Select Function Description

The chip select module generators 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

15 817 0 R/W
CARO CMRO R/W
CAR1 CMR1 R/W
CAR2 CMR2 RIW
CAR3 CMR3 R/IW
CALR CSCR R/IW

Chip select area mask register (CMRX)

0000COnH 7 6 5 4 3 2 1 0
0000C2H M7 M6 M5 M4 M3 M2 M1 MO
0000C4H

0000C6 R/W R/W RIW RIW RIW R/W RIW R/W Read/write
0 0 0 0 1 1 1 1 initial value

Chip select area register (CARX)

0000C1H 15 14 13 12 11 10 9 8
0000C3H A7 A6 A5 A4 A3 A2 Al A0
88882;’: R/lw R/lw R/lw R/lw RQN R/lvv R/1W R/lvv _Rf—:tfad/write
initial value
Chip select control register (CSCR)
7 6 5 4 3 2 1 0
0000C8H — — — — OPL3 | OPL2 | OPL1 | OPLO
— = = Rw rw rw rw Readwre
_ _ _ _ 0 0 0 * initial value
Chip select active level register (CALR)
15 14 13 12 11 10 9 8
0000C9+ — — — — | ACTL3 | ACTL2 | ACTL1 | ACTLO
= rw rw rw rw Readwrie
_ _ _ _ 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]
=}
sl
% CMR
© X
N
S
g CARXx
il ] S
Chip select output pins
A23 to A16
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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
 ROM mirror function select register (ROMM)
5 u B © u 1w 9 g Initalvalue

Address:OOOOGFHl_‘_‘_‘_‘_‘_‘Ms‘wl ------ +18
rw rw (+) : MB90OF489B : 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 control, and is supported for all I/O of interrupt function.
This register set corresponding peripheral interrupt level.

(1) Register List

Interrupt control registers

Address : ICR01 0000B1+
ICRO3 0000B3H

ICRO5 0000B5H . 14 e 12 11 10 9 il ICRO1,
ICRO7 0000B7H 03, 05,
ICR09 0000B9H — — — —  |Reserved| IL2 L1 ILO 07, 09,
ICR11 0000BBH 11,13, 15

ICR13 0000BDH
ICR15 OOO00BFH

Read/write—
Initial value—

RIW R/IW R/IW R/IW
0 1 1 1

Xz
Xz
x g
Xz

Interrupt control registers

Address : ICR0O0 0000BOH
ICRO2 0000B2H
ICRO4 0000B4+ 7 6 5 4 3 2 1 0 ICROO,
ICR0O6 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 X 0 1 1 1

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

F2MC-16LX Bus

Interrupt priority setting

32

3

Interrupt requests
(Peripheral resources)

(CPU)
Interrupt level
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22. uDMAC

The uDMAC is a simplified DMA module with functions equivalent to EI?0OS. 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 and 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

MB90480/485 Series

UDMAC enable register

15 14 13 12 11 10 9 8
DERH : 0000ADH+
EN15 | EN14 | EN13 | EN12 | EN11 | EN10 | EN9 ENS
R/W RW  RW RW RW R/W RW  RW
UDMAC enable register
7 6 5 4 3 2 1 0
DERL : O000ACH
EN7 | EN6 | EN5 EN4 | EN3 | EN2 | EN1 ENO
R/W RW  RW RW RW R/W RW  RW
UDMAC stop status register
7 6 5 4 3 2 1 0
DSSR : 0000A4+
STP7 | STP6 | STP5 | STP4 | STP3 | STP2 | STP1 | STPO
R/W RW  RW RW RW R/W RW  RW
uUDMAC status register
15 14 13 12 11 10 9 8
DSRH : 00009D+
DE15 | DE14 | DE13 | DE12 | DE11 | DE10 | DE9 DES8
RIW RW  RW RW RW R/W RW  RW
UDMAC status register
7 6 5 4 3 2 1 0
DSRL : 00009CH
DE7 | DE6 | DE5 DE4 | DE3 | DE2 | DE1 DEO
R/W RW  RW RW RW R/W RW  RW

Initial value
000000008

Initial value
000000008

Initial value
000000008

Initial value
000000008

Initial value
000000008
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(2) Block Diagram

I0A

Memory space

—| /Oregister [Tttt l“'

I/O register

Peripheral function

(1/0)

If transfer not ended

DMA transfer request

BAP

uDMA controller |<—.

Transfer

I0A

BAP
DER
DCT

uDMAC Read by DER;
descriptor I
L Buffer DCT

: 1/0 address pointer

: Buffer address pointer

: UDMAC enable register (ENx selection)
: Data counter

If transfer is
ended

Interrupt

controller

sng XT19T-OINzd
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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 isreplaced 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
setin 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 Configuration

* Program address detection register 0 (PADRO)
Address 7 6 5 4 3 2 1 0 Initial value
PADRO (Low order address) : 001FFOw XXXXXXXX8
R/W R/W R/W RW  R/W R/W R/W R/W
Address 7 6 5 4 3 2 1 0 Initial value
PADRO (Middle order address) : 001FF1+ XXXXXXXX B
R/W R/W R/W RW  R/W R/W R/W R/W
Address 7 6 5 4 3 2 1 0 Initial value
PADRO (High order address) : 001FF2u XXXXXXXX 8
R/W R/W  R/W RW RW RW R/W R/W
* Program address detection register 1 (PADR1)
Address 7 6 5 4 3 2 1 0 Initial value
PADR1 (Low order address) : 001FF3+ XXXXXXXX B
R/W R/W R/W RW  R/W R/W R/W R/W
Address 7 6 5 4 3 2 1 0 Initial value
PADR1 (Middle order address) : 001FF4+ XXXXXXXXs
R/W R/W  R/W RW RW RW R/W R/W
Address 7 6 5 4 3 2 1 0 Initial value
PADR1 (High order address) : 001FF5+ XXXXXXXX B
R/W R/W  R/W RW RW RW R/W R/W
« 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
R/W R/W R/W R/W  R/W R/W R/W R/W
R/W : Readable and writable
X :Undefined
RESV : Reserved bit
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(2) Block Diagram

Address latch

Address detection
register

Enable bit

Internal data bus

INT9
instruction

F2MC-16LX
CPU core

80

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6302867/MB90488B.html

MB90480/485 Series
S

m ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Ratings

Rating ]
Parameter Symbol - Unit Remarks
Min Max
Vce3 Vss — 0.3 Vss + 4.0 \Y
Vcch Vss — 0.3 Vss + 7.0 \Y
Power supply voltage*!
AVcc Vss — 0.3 Vss + 4.0 \Y *2
AVRH Vss — 0.3 Vss + 4.0 V
Vss — 0.3 Vss + 4.0 \Y *3
Input voltage*! Vi
Vss — 0.3 Vss + 7.0 Y *3, *8, *9
Vss — 0.3 Vss + 4.0 \% *3
Output volatage*! Vo
Vss — 0.3 Vss+ 7.0 \/ *3, *8, *9
Maximum clamp current lcLamp -2.0 +2.0 mA *7
Total maximum clamp current = | lctave | — 20 mA *7
“L” level maximum output current lou — 10 mA *4
“L” level average output current loLav — 3 mA *5
“L” level maximum total output current ZloL — 60 mA
“L” level total average output current ZloLav — 30 mA *6
“H” level maximum output current loH — -10 mA *4
“H” level average output current loHav — -3 mA *5
“H” level maximum total output current Ylow — -60 mA
“H” level total average output current ZloHav — -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 AVcc.
*3 :Viand Vo must not exceed Vcc + 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 current is defined as the average current flow in a 100 ms interval at all corresponding pins.
*7 . e Applicable to pins : POO to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P46, P60 to P67, P70 to P77,

P80 to P87, P90 to P97, PAO 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.
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¢ 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 current 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

/ Vcc
Pch

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

*9:

: 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 Nch open drain pin.

As for P76 and P77 (Nch open drain pin) , even if using at 3 V simplicity (Vce3 = Vccb) , the ratings are applied.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,

82

temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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(Vss=AVss=0.0V)

Value )
Parameter Symbol _ Unit Remarks
Min Max
Vee3 2.7 3.6 \% During normal operation
CC
1.8 3.6 \% To maintain RAM state in stop mode
Supply voltage - .
Veek 2.7 55 \% During normal operation*
CcC
1.8 55 \% To maintain RAM state in stop mode*
Vir 0.7 Vee Vee 4 0.3 Vv All pins other than Vinz, Vins, Vinm and
ViHx
Viz 0.7Vee | Vss+58 | V ';";3690;375 S.Gr'ef\loﬂ'y drain o
“H” level input voltage , pins (Nch open drain pins)
Vins 0.8 Vce Vee + 0.3 \% Hysteresis input pins
ViHm Vee — 0.3 Vce + 0.3 \ MD pin input
Vinx 0.8 Vcc Vee + 0.3 \ XO0A pin, X1A pin
Vie Vss — 0.3 0.3 Vce \% All pins other than Vuis, Viiv and Viux
) Vis Vss — 0.3 0.2 Vcc \% Hysteresis input pins
“L” level input voltage —
ViLm Vss — 0.3 Vss + 0.3 \Y, MD pin input
Vitx 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:
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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
Vee=2.7V
' Vce3-0.3| — — Vv
“H” level Vou |Alloutput lon =-1.6 MA °
output voltage pins Vec =45V, Vo5 — 05| — . v At using 5V
low = —-4.0 mA ce> power supply
Vec=2.7V
X — — 0.4 Y,
“L” level Vo, |All output lo. = 2.0 mA
output voltage pins Vec=4.5V, . | 04 | v |AtusingsV
lon =4.0 mA ' power supply
Input leakage All input Vee=3.3V, B
current he pins Vss < Vi < Ve 10 o +10 | uA
Pull-up Vec=3.0V,
resistance RPULL T at Ta=425°C 20 53 200 | ke
Open drain P40 to P47,
output current sk 1p70 to P77 - - 0.1 10| A
AtVcc=3.3V,
internal 25 MHz operation, — 45 60 mA
| normal operation
c 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 At Vce =3.3V,
current external 32 kHz,
lect — internal 8 kHz operation, — 15 140 | pA
sub clock operation
(Ta=+25°C)
AtVcc=3.3V,
external 32 kHz,
leer — internal 8 kHz operation, — 18 | 40 | uA
watch mode (Ta=+25 °C)
Ta=+25 °C, stop mode,
lcen — AtVee =33V — 0.8 40 LA
Other than
Input
. Cin  |AVcc, AVss, — — 5 15 pF
capacitance Vee, Vss
Notes : e PinsP40toP47,and P70to P77 are controlled Nch open drain pins, and should always be used at CMOS
levels.
e MB90485 series only
e P40 to P47 and P70 to P77 are Nch open drain pins with control, which are usually used as CMOS.
e P76 and P77 are open drain pins without Pch.
e 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=0.0V, Ta=-40 °C to +85 °C)

- i- Value
Parameter ngll Pinname andl - Unit Remarks
0 tion Min Typ | Max
. 3 . o5 Extgrnal crystal
oscillator
— 3 — 50 External clock input
— 4 — 25 1 multiplied PLL
Fen X0, X1 — 3 — 12.5 | MHz | 2 multiplied PLL
Clock frequency — 3 — | 666 3 multiplied PLL
— 3 — 6.25 4 multiplied PLL
— 3 — 4.16 6 multiplied PLL
— 3 — 3.12 8 multiplied PLL
Fcu | XO0A, X1A — — 32.768 — kHz
] tc X0, X1 — 20 — 333 ns |*1
Clock cycle time
tee | XOA, X1A |  — — 30.5 — | us
Pum X0 — 5 — — | ns
) Pw
Input clock pulse width
Puti | oA — — | 1582 | — s |*2
Pwie ' H
Input clock rise, fall time ?; X0 — — — 5 ns |With external clock
C
Internal operating clock fer — — 15 — 25 | MHz *1
frequency fepL — — — | 8192 | — |kHz
Internal operating clock tep — — 40.0 — 666 | ns |*1
cycle time tepL — — — | 1221 | — | us

*1 : Be careful of the operating voltage.
*2 : Duty raito should be 50 % * 3 %.
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+ X0, X1 clock timing
tc
/ /o 0.8 Vcc
X0 /
0.2 Vcc
PwH | | PwL
tof ter
« XO0A, X1A clock timing
tcL
/ /0.8 Vce
X0A /
0.1V
PwLH | PwLL
o ter

86
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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

\\

Normal operating range

Supply voltage Vce (V)

1.5 4 16 25
Internal clock fcr (MHZ)

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

Base oscillator frequency vs. Internal operating clock frequency

8><*3
25 1

6><*3

;
-
7

A ;
o *1;
: d
i3 XL
i i

20 '/

2 X *L*2 < 15w /
16 4 x /
12 / /

6 =t A
g

No multiplied

Internal clock fce (MHZ)

3456 8 10125 16 20 25 32 40 50
Base oscillator clock Fcn (MHZz)

*1: Insetting as 1, 2, 3 and 4 multiplied PLL, when the internal clock is used at 20 MHz < fce < 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 : DIV2 bit="1", PLL2 bit="1"
[Example] When using the base oscillator frequency of 6 MHz at 3 multiplied PLL :
CKSCR register : CS1 bit="1", CS0 bit =“0" PLLOS register : DIV2 bit="1", PLL2 bit="1"

*2 . Insetting as 2 and 4 multiplied PLL, when the internal clock is used at 20 MHz < fcp < 25 MHz, the following
setting is also enabled.
2 multiplied PLL : CKSCR register : CS1 bit = “0”", CSO0 hit =“0"
PLLOS register : DIV2 bit ="“0", PLL2 bit =“1"
4 multiplied PLL : CKSCR register : CS1 bit="0", CSO0 bit =*“1"
PLLOS register : DIV2 bit ="“0", 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="1", CS0 bit =“0" PLLOS register : DIV2 bit="0", PLL2 bit="1"
[Example] When using the base oscillator frequency of 3 MHz at 8 multiplied PLL :
CKSCR register : CS1 bit="1", CS0 bit =“1" PLLOS register : DIV2 bit="0", 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
0.8 Vcc 24V '
0.2 Vce 7 0.8V

 Pins other than hysteresis input/MD input

88
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(Vss=0.0V, Ta=-40 °C to +85 °C)

Parameter Symbol | Pin name Conditions - Value Unit Remarks
Min Max
Cycle time teve CLK — tep* — ns
Vec=3.0Vt03.6 V|tcr*/2-15|tcr*/ 2+ 15| ns |atfcr =25 MHz
CLKT—CLKL terer CLK [Vec=27V103.3V|tcr*/2—-20|tce*/2+20| ns |atfecr =16 MHz
Vec=2.7V1t03.3V|tcpr*/2—-64|tcp*/2+64| ns |atfece=5MHz

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

24V 7
CLK

tcyc

tcHCL
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(3) Reset Input Standards
(Mcc=2.7V103.6V,Vss=0.0V, TA=-40 °C to +85 °C)

Pin | Condi- Value .
Parameter Symbol name | tions i Mo Unit Remarks
16 tcp*! — ns |Normal operation
Resetinputtime | trst. | RST — | Oscillator oscillation time*2
+ 2 topt — ms | Stop mode

*1 . tcpis 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 FAR/ceramic oscillator, this is several hundred microseconds to
several milliseconds. For an external clock signal the value is 0 ms.

* In stop mode
trsTL

RST —\ /
= 0.2 Vce 0.2 Vce
90 % of -
X0 amplitude ,\/\/\
A
Internal
operating

clock Oscillator
oscillation time 4 tcp

< < >
<« < >

Oscillator stabilization wait time

< '

A
Y

Instruction execution

Internal reset

» Condition for measurement of AC standards

Cv.: Load capacitance applied during testing
Pin CLK, ALE : CL. =30 pF
AD15 to AD0O (address data bus) , RD, WR,
A23 to A00/D15 to DOO : C. =30 pF
CL
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(4) Power-on Reset Standards
(Mcc=2.7V103.6V,Vss=0.0V, TA=-40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Conditions - Unit Remarks
Min Max
Power rise time tr Vce — 30 ms |*
Power down time torr Vee 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.
¢ Within the device, the power-on reset should be applied by switching the power supply off and on again.

R

0.2V, 0.2V 0.2V

toFF

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 rec-
ommended that voltage changes be suppressed and a smooth restart be applied.

Main power supply voltage
Vce AN
The slope of voltage increase

Sub power supply voltage
P e 9 RAM data maintenance should be kept within 50 mV/ms.

Vss
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(5) Bus Read Timing

(Mcc=27V103.6V,Vss=0.0V, Ta=0°C to+70 °C)

Value
Parameter Symbol | Pin name | Conditions - Unit Remarks
Min Max

ter*/2-15 — ns ;g mg; <fer <
ALE pulse width fumLL ALE — ter* / 2 — 20 . ns ?6M|\;||iz< fep <

tep* /2 -35 —_ ns |fer <8 MHz
Valid address— o | Address, o tep* /2 - 17 — ns
ALEltime ALE ter* / 2 — 40 — ns |fer <8 MHz
ALEl— ALE, .
address valid time tiax Address T tee® /215 o ns
Valid address— RD, .
RDltime tavRL address o top® =25 T ns
Valid address— Address, — S5tee*/2-55| ns

. . tavov —_
valid data input Data — 5tce*/2-80| ns |fer <8 MHz
" 16 MHz < fcp <

o . o 3ter*/2-25 — ns 25 MHz
RD pulse width tRLRH RD — >

3ter* /2 - 20 — ns ?6'\"'\;'5; fep <
RDl— RD, — 3ter*/2-55| ns
valid data input trLov Data _ — 3tc*/2-80| ns |fer<8MHz
_ _ RD,
RDT—data hold time tRHDX — 0 — ns

Data

RDT—ALETrise time trin | RD, ALE — tep* /2 — 15 — ns
RDT— Address, .
address valid time tRriax RD — tee*/2-10 — ns
Valid address— Address, "
CLK Mtime taveH CLK — tep* /2 - 17 — ns
RD{—CLKTtime trRLCH RD, CLK — ter* /2 - 17 — ns
ALE!—RDltime tLLRL RD, ALE — tep* /2 — 15 — ns

* . tce is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
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l+— tAVCH [+ tRLCH
2.4V 2.4V
CLK
le— RHLH
ALE 24V 24V 24V
tLHLL A
tRLRH
S —
RD 2.4V
tAVLL tLLAX > N\ 0.8V /
l—tLLRL
In multiplexed mode tAVRL {RLDV e tRHAX
2.4V 2.4V
A23 to Al6
- 0.8V 0.8V
tAvDV
tRHDX
24V H 2.4V 0.7 Vcc X 0.7 Vcc
AD15 to ADOO —< Address } } { Read data  |y——
0.8V Xk 1~ 08V 0.3 Vcc A~ 0.3Vcc
In non-multiplexed mode < (RHAX —>
2.4V 2.4V
A23 to AOO
- 0.8V 0.8V
! tRLDV
tavbv tRHDX
0.7 Vcc X 0.7 Vcc
D15 to DOO { Read data ——
0.3 Vcc A~ 0.3Vcc
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(6) Bus Write Timing

(Mcc=27V103.6V,Vss=0.0V, Ta=0°C to+70 °C)

i- Value
Parameter Sym- | pin name Condi _ Unit Remarks
bol tion Min Max
Valid address—WRJltime tawe |Address, WR| — ter* — 15 — ns
. 16 MHz < fep <
L . — 3tep*/2-25 — ns 25 MHz
WR pulse width twewn | WRL, WRH
— |3tet/2-20] — ns |8 MHz <fer<
<r 16 MHz
Valid data output 5WRTtime | towwi | Data, WR —  |3tep*/2-15 — ns
16 MHz < fep <
o — 10 - NS | 25 MHz
WRT—data hold time twHDX I\;VFIQ . 20 . ns |8MHz <fer <
ata 16 MHz
_ 30 — ns |fce <8 MHz
WRT—address valid time twiax | WR, Address| —  [ter*/2-10 — ns
WRT—ALETtime twin | WR, ALE —  |ter*/2-15 — ns
WR!—CLKTtime twen | WR, CLK —  |ter*/2-17 — ns

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

24V
CLK

/ \ 24V
ALE
twLwH
\ 24V
WR K0.8V /
(WRL, WRH)
In multiplexed mode tAvWL
A23to Al6
tDvWH
24V 24V .
AD15 to ADOO —< Address Write data
0.8V 0.8V
In non-multiplexed mode
A23 to A0O
tDvWH
7‘ 2.4V .
D15 to DOO { Write data
0.8V
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(7) Ready Input Timing

MB90480/485 Series

(Vec =2.7V 10 3.6V, Vss = 0.0 V, Ta= 0 °C to +70 °C) .

Value
Parameter Symbol | Pin name | Conditions - Unit Remarks
Min Max
] — 35 — ns
RDY setup time trRyHs
RDY — 70 — ns |atfce =8 MHz
RDY hold time trRYHH — 0 — ns
2.4V 2.4V
ALE / \ /
RD/WR \ /
-4——[RYHS —|
tRYHH
RDY wait not L 0.8 vee Y 08 vee
inserted \
RDY wait
inserted 0.2 Vec 0.2 Vcc
(1 cycle)
~«+——{RYHS—
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(Vee = 2.7V 10 3.6 V, Vss = 0.0 V, Ta= 0 °C to +70 °C)

Value
Parameter Symbol | Pin name | Conditions - Unit Remarks
Min Max
Pin floating—HAKltime | txna HAK 30 tep* ns
HAK!—pin valid time tHaHY HAK tep* 2 tep* ns

* ! 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 r
2.4V
0.8V /
IXHAL— tHAHV
, 24V High-Z 24V
Pins
08V 0.8V
(9) UART Timing
(Vcc=2.7V103.6V,Vss=0.0V, Ta=-40 °C to +85 °C)
. o Value i
Parameter Symbol Pin Conditions - Unit | Remarks
Min Max
Serial clock cycle time tscve — 8 tcp*? — ns
. ) -80 +80 ns
SCKI—SOT delay time tsLov — Internal shift cl_ock 50 | 1120 Tt s Mz
mode output pins : 100
— — ns
Valid SIN—»SCKT tivsH — Cot=80pF+1TTL
200 — ns |fce=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
SCKI—SOT delay time tsLov — External shift c_Iock — 200 Tt s Mhz
mode output pins : 50
- — ns
Valid SIN—»SCKT tivsH — Cot=80pF+1TTL
120 — ns |fce=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”.
Note : AC ratings are for CLK synchronized mode.
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« Internal shift clock mode
tscyc |
SCK
\ 2.4V
0.8V / 0.8V
tsLov

f24V

soT Losv
tivsH tSHIX:

><‘o.8 Vce 0.8 ch3§<

SIN 0.2 Vce 0.2 Vcco
» External shift clock mode
| tsLsH | tSHSL:
SCK £ 0.8 Vce % 0.8 Vce
0.2 Vcc 0.2 Vcc \
tsLov —»
2.4V

sSoT o8V

| tIivSH tSHIX

0.8 Vcc 0.8 Vce 3><

SIN 0.2 Vcc 0.2 Vce 4
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(10) Extended I/O serial interface Timing
(Mcc=2.7V103.6V,Vss=0.0V, TA=-40 °C to +85 °C)

Paramet symbol | PN Conditi value Unit | Remark
arameter mbo onditions ni emarks
Y name Min Max
Serial clock cycle time tscvc — 8 tcp*? — ns
SCKl—SOT delay ti t 80 | +80 | ns
- elay time — ;
g e Internal shift clock [~~120 | +120 | ns |fer= 8 MHz
mode output pins : 100
_ — ns
Valid SIN—»SCKT tivsH — Co=80pF+1TTL
200 — ns |fcr =8 MHz
SCKT—valid SIN hold time tsrix — tcp*? — ns
Serial clock “H” pulse width tsHsL — 4 tcp*? — ns
Serial clock “L” pulse width tsLsH — 4 tcp*? — ns
. ) — 150 ns
mode output pins : s
_ — ns
Valid SIN—>SCKT tivsH — Co=80pF+1TTL
120 — ns |fcr =8 MHz
60 — ns
SCKT—valid SIN hold time tshix —
120 — ns |fce =8 MHz

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

Notes : e AC ratings are for CLK synchronized mode.
» Values on this table are target values.
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« Internal shift clock mode
tscyc |
K
SC \ 2.4V
0.8V / 0.8V
tsLov
f2.4V
SoT Losv
tivsH tSHIX
><‘0.8 Vce 0.8 ch3><
SIN k0.2 Vcc 0.2 Vcco
» External shift clock mode
| tsLSH tSHSL
SCK £ 0.8 Vcc X 0.8 Vce
0.2 Vcc 0.2 Vcc \
tsLov —
2.4V
soT £ 0.8V
tivsH tSHIX
><‘ 0.8 Vcc 0.8 Vcc 3><
SIN X 0.2 Vcc 0.2 VVcc o
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(11) Timer Input Timing

MB90480/485 Series

(Mcc=2.7V103.6V,Vss=0.0V, Ta=-40 °C to +85 °C)
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Value
Parameter Symbol Pin name Conditions - Unit Remarks
Min Max
t TINO,
Input pulse width tT'W“ INO, IN1, — 4 tep — ns
™ PWCO to PWC2
* . tcp is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
TINO 0.8 Vcc 0.8 Vcc
|N0, IN1 0.2 Vcc 0.2 Vcc
PWCO ~ PWC2
[ tTIwH | tTiwL |
(12) Timer Output Timing
(MVcc=2.7V103.6V,Vss=0.0V, Ta=-40 °C to +85 °C)
Sym- ) o Value )
Parameter bol Pin name Conditions - Unit | Remarks
0 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
/
LK #0.7 vee \ /
TOTO £0.7 Vce
PPGO to PPG5 0.3 Voo
OUTO0 to OUT5
tto
101
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(13) I°C Timing
(Vcc=2.7V103.6V,Vss=0.0V, Ta=-40 °C to +85 °C)

o Standard-mode )
Parameter Symbol Condition - Unit
Min Max
SCL clock frequency fscL 0 100 | kHz
Hold time (repeated) START condition N 40 L 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 =50 pF*?
“H” width of the SCL clock tieH | When power supply voltage of 4.0 — us
Set-up time (repeated) START external pull-up resistance is 3.6 V
condition SCLT—SDAl [SUsTA | R = 1.6 kQ, C = 50 pF*2 4.7 N
[S)gtl_a \erlgsl;‘nﬁr tHDDAT 0 3.45*% | us
When power supply voltage of
external pull-up resistance is 5.5 V
fcp*! <20 MHz, R = 1.3 kQ, C =50 pF*? o50* L ns
When power supply voltage of
external pull-up resistance is 3.6 V
Data set-up time fcp*t <20 MHz, R = 1.6 kQ, C =50 pF*?
tsupaT
SDAIT—sCLT When power supply voltage of
external pull-up resistance is 5.5 V
fce*! > 20 MHz, R = 1.3 kQ, C =50 pF*? 200*4 L ns
When power supply voltage of
external pull-up resistance is 3.6 V
fce*! > 20 MHz, R = 1.6 kQ, C =50 pF*?
Set-up time for STOP condition When power supply voltage of
SCLT—SDAT tsusto | oy ternal pull-up resistance is 5.5 V 4.0 _ Hs
R =1.3kQ, C =50 pF*?
Bus free time between a STOP and When power supply voltage of
START condition teus | external pull-up resistance is 3.6 V 4.7 - us
R =1.6 kQ, C =50 pF*?

*1 : fee 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 “Note of SDA and SCL set-up time”.

Note : Vcc = Vee3 = Vech
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* Note of SDA and SCL set-up time

Input data set-up time

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 [N X T X

| [tsupar  IHDSTA
—_ | |~—tlow—> I
SCL / \ / \ /
> T T I N PP
tHDSTA tHDDAT  tHIGH tsusTA tsusto
fscL
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(14) Trigger Input Timing

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

Parameter Symbol Pin name . - Unit Remarks
tions Min Max
| | dth tTRGH ADTG, 5 tep* — ns | Normal operation
nput pulse widt tre. | IRQOtOIRQ7 | 1 — 1s | Stop mode
* . tcp is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
IRQO to IRQ7 0.8 Vcc 0.8 Vcc
ADTG 0.2 Vcc 0.2 Vcc
tTRGH 10 ITRGL:
(15) Up-down Counter Timing
(Mcc=2.7V103.6V,Vss=0.0V, Ta=-40 °C to +85 °C)
) o Value )
Parameter Symbol | Pin name | Conditions , Unit | Remarks
Min Max
AIN input “H” pulse width tanL 8 tcp* — ns
AIN input “L” pulse width taLL 8 tcp* — ns
BIN input “H” pulse width tBHL 8 tcp* — ns
BIN input “L” pulse width teLL 8 tcp* — ns
AINT—BINT rise time tausu 4 tep* — ns
BINT—AIN! fall time tsuap | AINO, AINT, 4 tep* — ns
AINL—BINT rise time taoeo | BINO, BIN1 Load 4 top* — ns
- conditions "
BIN!—AINT rise tome tepau 80 pF 4 tcp — ns
BINT—AINT rise time tsuau 4 tep* — ns
AINT—BIN/ fall time tauep 4 tep* — ns
BIN!{—AINT rise time tsbaD 4 tcp* — ns
AINL—BINT rise time tapeu 4 tep* — ns
ZIN input “H” pulse width tzHe 4 tcp* — ns
- - ZINO, ZIN1

ZIN input “L” pulse width tzie 4 tep* — ns

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

BIN

BIN

AIN

ZIN

7[0.8 Vcc

[+— tAUBU

710.8 Vce

[+— tBUAU

710.8 Vcc

tAHL taLL
0.8 Vcc —\ /
\0.2 Vce 0.2 Vcc7
tBUAD tADBD tBDAU
Z 0.8 Vcc 0.8 Vcc
/ \ 0.2 Vcc 0.2 Vcc
tBHL | tBLL
0.8 Vcc —\ /
\0.2 Vcc 0.2 Vcc7
tauBD tBDAD tADBU
Z 0.8 Vcc
/ \ 0.2 Vcc
0.8 Vcc X\
tzHL
tzLL
0.2 Vcc 0.2 Vcc
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(16) Chip Select Output Timing

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

Sym- . Condi- Value .
Parameter bol Pin name tions N Mo Unit | Remarks
Chip select output valid time CSO0 to CS3, .
SRDI tsvrL RD — tecr*/ 2 -7 — ns
Chip select output valid CS0to CS3, "
time—WRL | WRH,WRL | |27 — ns
RDT—chip select output valid RD, .
time trRHSV CSO to CS3 — tecpr*/ 2 - 17 — ns
WRT—chip select output WRH, WRL, .
valid time twisv | csorocsa | |2Cl — ns
*: tee is internal operating clock cycle time. Refer to “ (1) Clock Timing”.
tSVRL
/ 2.4V
RD
0.8V
t—— tRHSV —»{
A23to A16 ZAVN
CSO to CS3 \0.8 Vv
2.4V
D15t BOO Read data
0.8V
tsvwL tWHSV—>|
2.4V
WRH, WRL
0.8V
D15 to DOO
Unde- Write data
fined

Note : Due to the configuration of the internal bus, changes in the chip select output signal are clock synchronous
and therefore may causes 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
(Vcc =AVec =2.7V1t03.6 V,Vss=AVss =0.0V, 2.7 V < AVRH, Ta=-40 °C to +85 °C)

MB90480/485 Series
S

) Value )
Parameter Symbol | Pin name - Unit | Remarks
Min Typ Max
Resolution — — — — 10 bit
Total error — — — — +3.0 LSB
Non-linear error — — — — 2.5 LSB
Differential linearity L L o o +19 LSB
error
Zero transition voltage Vv ANO to AVss — 1.5 AVss + 0.5 AVss + 2.5 my
9 or AN7 LSB LSB LSB
Full scale transition Vv ANOto | AVRH-3.5 | AVRH-15 | AVYRH+0.5 my
voltage FeT AN7 LSB LSB LSB
Conversion time — — 3.68 *! — — us
Analog port input ANO to
current L AN7 o 0.1 10 HA
Analog input voltage Vain AX‘,?I;O AVss — AVRH \%
Reference voltage — AVRH AVss + 2.2 — AVcc \%
la AVcc — 14 35 mA
Power supply current
laH AVcc — — 5 *2 UA
Reference voltage Ir AVRH — 94 150 HA
supply current IrH 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 Vcc = AVecc = AVRH =3.0 V) .
(Continued)
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(Continued)

e 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 circuit model

Analog input |:|_ch

During sampling : ON

Wy

Comparator

Ci
R C

MB90487B 2.5kQ (Max) 31.0 pF (Max)

MB90F481/F482 1.9 kQ (Max) 25.0 pF (Max)

MB90F488B/F489B 1.9 kQ (Max) 25.0 pF (Max)
Note: The values are reference values.

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

¢ The relationship between external impedance and minimum sampling time

(External impedance = 0 kQ to 100 kQ)

0 5 10 15 20 25 30 35
Minimum sampling time [us]

MBOOF481/F482 MBOOF481/F482
100 MBOOF488B/F489B MB90487B . MBOOF488B/F489B MB90487B

T Vv L /17

T w0 g /

2 10 [/ g

2 / e /7

g 60 // / _g 12 /

0 50 7 g 10

E a0 E 4 N/

3w // s /

£ / £ 6 /

g 07 g 4

Ll 10 w 2
o |2 [

(External impedance = 0 kQ to 20 kQ)

1 2 3 4 5 6 7 8
Minimum sampling time [us]

« If the sampling time cannot be sufficient, connect a capacitor of about 0.1 uF to the analog input pin.

e About errors

As |AVRH — AVss| becomes smaller, values of relative errorsgrow 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

o 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 00w programming

Vece=3.0V prior erasure
Wword (16-t_)|t) . — 16 3,600 us | Excludes system-level overhead
programming time
Program/Erase cycle — 10,000 — — cycle
Flash Memory Data Average .
hold time Ta=+85°C 10 o o year

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

*» Use of the X0/X1, X0A/X1A pins

When used with a crystal oscillator

PU"'Up X1 X0 X0A X1A Internal
resistance 1 damping
resistance 0
Damping _
resistance 1 D_amplng
L——0+— +—10 resistance 2
i In normal use :
C2== —-c C3 = c4 Internal damping resistance 1 : Typ 600

T_,I,_T T_,I,_T Consult with the oscillator manufacturer.
Pull-up resistance 1,

Damping resistance 1, 2,
CltoC4

»Sample use with external clock input

{>c xo MB90480/485 series

OPEN—/—— X1
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m EXAMPLE CHARACTERISTICS

* MB90F482
Vou — lon VoL — loL
Ta= +25°C Ta= +25°C
40 1600 Vcc=2.4V
CcCc =~Z.
\
35 o Vec=3.9V 1600
\ = .
| /
30 | | vec=36V 1400 /
| T —{vec=33vV 1200
25
— Vee=3.0V = /
s . — — g 1000 /
I Vec=2.7V =
O 800
(>) \\ > /
1.5
\\ 600
Vcc=2.7V
10 N Vcc=24V 400 / ¥gg - %g ¥
= Vcc=36V
0.5 200 Vcc=39V
0.0 0
-1 —2 -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 4
1.8 S 18
Z 1.6 5
= L 3 16
2 g
€ 14 @ 14
2] ViL %
g 1.2 o 12
o g
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 2.4 2.7 3.0 3.3 3.6
vee (V) Vee (V)
(Continued)
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lcc —Vcce

f=25MHz

/ f =20 MHz
f=16 MHz

E

— 1 — =10 MHz

lccH - Vce

IccH (UA)

lccT - Vee

2.0

18

1.6

14

~12

~10

=08

0.6

0.4
0.2

0.0

(Continued)
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Ia—Vcc
2.0

18

1.6

14

12

1.0

1A (MA)

0.8

0.6

0.4

0.2

0.0

R -Vce
1000

100

R (kQ)

Vce (V)

(Continued)
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(Continued)
Iccs — Vee
20
18
f=25MHz
16
14 f =20 MHz
—~ 12
P f=16 MHz
— 10
12}
a /
2 8
f=10 MHz
6
/
4
/
2 f=4MHz
f=2MHz
0 f=1MHz
24 2.7 3.0 3.3 3.6 3.9
Vce (V)
lccL - Vee
20
18
16
14
~ 12
<
2
= 10
Q
O
- 8
6
4
2
0
2.4 2.7 3.0 3.3 3.6 39
Vece (V)
IR —Vcc
250
200
150
3 T
x
100 - —
50
0
2.4 2.7 3.0 3.3 3.6 3.9
vee (V)
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m ORDERING INFORMATION

Model Package Remarks

MB90F481PF
MB90F482PF
MB90487BPF
MB90488BPF
MB90F488BPF
MB90483BPF
MB90F489BPF

MBO0OF481PFV
MBOO0OF482PFV
MB90487BPFV
MB90488BPFV
MB90F488BPFV
MB90483BPFV
MB90F489BPFV

100-pin plastic QFP
(FPT-100P-M06)

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

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.
Note 3) Pins width do not include tie bar cutting remainder.

23.90+0.40(.941+.016)
*20.00+0.20(.787+.008)

HHHHHHHHHHHHHHHHHHHHHHHHHHH?
== =={C),
== == ~—{5[0.10(004)]
— — 17.90+0.40 :
[ Q Q — (.705+.016)
= —— *14.00+0.20
—— —r— (.551+.008)
=— INDEX - =
— )/ e } Details of "A" part }
T —T1 | }— |
== — } 3.00 0% / }
A wEE L, T
I (Mounting height)jL k |
| 0-8 i !
‘ ‘ 0.32+0.05 0.17+0.06 | l A S i
‘ " (.013+.002) -13(.005) (.007+.002) [ Ly [
| 0.80£0.20 0.25£0.20] |
s | (.031x.008) (010+.008) |
' 0.88£0.15 (Stand off) |
j | (035+.006) |

© 2002 FUJITSU LIMITED F1000085-c-5-5

Dimensions in mm (inches)
Note : The values in parentheses are reference values.

(Continued)
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(Continued)

100-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.

(FPT-100P-MO05) Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.
16.00+0.20(.630+.008)SQ
*14.00+0.10(.551+.004)SQ
© &)
HHAGARAAARFARGAAARARAARET
°20 -
= o (ST0.08(003)
= = | Detilsof "A"part |
= = | |
= — ! s020( +008) ‘
— o o ‘ . -0.10 \ . -.004
— INDEX = \l(a%untingoﬁzight) 0.10+0.10 }
p— Q — } / (.004»;&004) }
(109 = =) S (Stand el |
1A 5020,
R EEEREEEREERERREEEEE L, | (6205009 |
® ‘ H () | 0602045 \
[0.50(.020)] 0.20+0.05 0.145+0.055 (:024+.006) !
— 008,002) & 0.08(.003) @) (0057£.0022) | ]
© 2003 FUJITSU LIMITED F100007S-c-4-6
Dimensions in mm (inches)
Note : The values in parentheses are reference values.
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FUJITSU LIMITED

All Rights Reserved.

The contents of this document are subject to change without notice.
Customers are advised to consult with FUJTSU 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, genera office use,
personal use, and household use, but are not designed, developed
and manufactured as contemplated (1) for use accompanying fatal
risks or dangersthat, 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, masstransport 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 aninherent 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.

F0509
© 2005 FUJITSU LIMITED Printed in Japan
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