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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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3882 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

REJO3B0089-0101

Rev.1.01

Nov 14, 2005

GENERAL DESCRIPTION @ THMEIS coovvoivieeeeee e 8-bit 0 4
The 3882 group is the 8-bit microcomputer based on the 740 fam- o Watchdog tIMer ........cooiiiiiiiiiiie e 16-bit 0 1
ily core technology. @ LPC iNterface ......cceeviieiiieiiieie e 2 channels
The 3882 group is designed for Keyboard Controller for the note o Serialized IRQ ....ccoooviiiiiii e 3 factors

book PC. e Clock generating Circuit...........cccceevciviiniiennnenne Built-in 1 circuits
(connect to external ceramic resonator)
FEATURES ® POWET SOUTCE VOIRAGE ......o.veveeeiereseereseereeersenean 30t03.6V
<Microcomputer mode> e Power dissipation
e Basic machine-language instructions ...........c.ccccceveeeriieeininenne 71 In high-speed Mode .........ccccovieiiiiiiiieee e 20 mw
e Minimum instruction execution time ............ccccovceeiineennne. 0.5 s (at 8 MHz oscillation frequency, at 3.3 V power source voltage)
(at 8 MHz oscillation frequency) e Operating temperature range..........ccocveerveerieeeninennn —20 to 85°C
e Memory size
ROM .o 20K bytes
RAM L. 1024 bytes
o Programmable input/output POMS ...........cc.ccevereeremeerereerereenaen, 72 APPLICATION
o Software pull-up transSistors ...........cccceviiiiiiieniienie e 8 Note book PC

e Interrupts

PIN CONFIGURATION (TOP VIEW)

Package type

PRge86859888887d4447
EEEEEEEEEEEEEEEEEEEE
p3; < [61] 20 <> pye
P30+ Q 0] < p1;
P87/SERIRQ <+ [63] [38] < p2o
P86/LCLK > 4] |27l < p2;
P85/LRESET *+ > [36] <> p2,
P84/LFRAME <+ [as] [35] <> pp;
P83/LAD3 + > [34] < p2y(LED)
P82/LAD2 <+ > L % <> p25(LED:)
P81/LAD1 > _ <> p2s(LED2)
A % M38827G5-XXXHP & <= boieon
v
S 2] M38827G5HP 20— our
NC [z3] 28] ~<— xi
pe7 = [74 7] <2y,
Pes <+ [15 26] < 5,0
T [25] ~—— RESET
P6s < [7] [24] <— CNvss
P6s <> [1g] 23] < p4z/NTO
P62 <+ [1g] Q [22] < paz/INT,
P61 <+ [g [21] < py,
EREEE R EEEEEEEEEE
BEEESEEEERREEIS LR
R ZEBEE
a o Q
[a

: PLQP0O0SOKB-A (80P6Q-A)

Fig. 1 Pin configuration
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Fig. 2 Functional block diagram
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3882 Group

PIN DESCRIPTION
Table 1 Pin description (1)

Pin

Name

Functions ) -
Function except a port function

Vcc, Vss

Power source

*Apply voltage of 3.3 V £10 % to Vcc, and 0 V to Vss.

CNVss

CNVss input

*Connected to Vss.

RESET

Reset input

*Reset input pin for active “L”".

XIN

Clock input

Xout

Clock output

Input and output pins for the clock generating circuit.
*Connect a ceramic resonator between the XiN and XouT pins to set the oscillation frequency.

*When an external clock is used, connect the clock source to the XiN pin and leave the Xout
pin open.

P0o-PO7

1/0 port PO

*8-bit 1/0 port.

«1/O direction register allows each pin to be individually programmed as either input or output.
*CMOS compatible input level.

*CMOS 3-state output structure or N-channel open-drain output structure.

Plo-P17

1/0 port P1

*8-bit 1/0 port.

+1/O direction register allows each pin to be individually programmed as either input or output.
*CMOS compatible input level.

*CMOS 3-state output structure or N-channel open-drain output structure.

P20-P27

1/0 port P2

8-bit 1/0 port.

+|/O direction register allows each pin to be individually
programmed as either input or output.

*CMOS compatible input level.
*CMOS 3-state output structure.
*P24 to P27 (4 bits) are enabled to output large current for LED drive.

P30-P37

1/0 port P3

*8-bit 1/0 port.

«1/O direction register allows each pin to be individually
programmed as either input or output.

*CMOS compatible input level. *Key-on wake-up input pins
*CMOS 3-state output structure.

*These pins function as key-on wake-up .

*These pins are enabled to control pull-up.

Rev.1.01 Nov 14, 2005 page 3 of 60
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3882 Group

Table 2 Pin description (2)

Pin Name Functions
Function except a port function

P4o «8-hit 1/0 port with the same function as port PO
P41 <Input level>
P42/INTo CMOS compatible input level . ] ]
P43/INT1 <OQutput level> Interrupt input pins
P4a I/O port P4 P40, P41 : CMOS 3-state output structure
P4s P42-P47: CMOS 3-state output structure or N-
P46 channel open-drain output structure

«Each pin level of P42 to P46 can be read even in
mﬂ output port mode. «Serialized IRQ function pin
P50/INT5 «8-hit 1/0 port with the same function as port PO
P51/INT20 *CMOS compatible input level . .
P52/INT30 *CMOS 3-state output structure Interrupt input pins
P53/INT40 /O port P5
P54/CNTRo
P55/CNTR1 *Timer X, timer Y function pins
P56
P57

«8-bit 1/0 port with the same function as port PO
P6o-P67 I/O port P6 «CMOS compatible input level.

*CMOS 3-state output structure.
P70 «8-bit CMOS 1/0O port with the same function as port PO
P71 <Input level>
P72 P70-P75: CMOS compatible input level or
P73/INT21 TTL compatible input level
P74/INT31 /O port P7 P76, P77 : CMOS compatible input level Interrupt input pins
P75/INT41

<Output structure>
P76 N-channel open-drain output structure
P77 *Each pin level of P70 to P75 can be read even in

output port mode.
P8o/LADo *8-bit CMOS 1/0 port with the same function as port
P81/LAD1 PO
P82/LAD2 *CMOS compatible input level.
P83/LAD3 *CMOS 3-state output structure. «LPC interface function pins
P84/LFRAME /0 port P8
P8s/LRESET
P86/LCLK
P87/SERIRQ «Serialized IRQ function pin

Rev.1.01 Nov 14, 2005 page 4 of 60
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3882 Group

PART NUMBERING

Product name M3882 7 G XXX HP
— Package type

HP : PLQPO0O80OKB-A

ROM number

Omitted in in shipped in blank version.

ROM size

1: 4096 bytes 9: 36864 bytes

2:8192 bytes A: 40960 bytes

3: 12288 bytes B: 45056 bytes

4: 16384 bytes C: 49152 bytes

5: 20480 bytes D: 53248 bytes

6: 24576 bytes E: 57344 bytes

7:28672 bytes F: 61440 bytes

8: 32768 bytes
The first 128 bytes and the last 2 bytes of ROM are reserved
areas ; user cannot use those bytes.

However, they can be programmed or erased in the flash
memory version, so that the users can use them.
Memory type

M : Mask ROM version

F : Flash memory version

G : QzROM version

RAM size

0: 192 bytes 5: 768 bytes

1: 256 bytes 6: 896 bytes

2: 384 bytes 7:1024 bytes

3: 512 bytes 8: 1536 bytes

4: 640 bytes 9: 2048 bytes

Fig. 3 Part numbering
Rev.1.01 Nov 14,2005 page 5 of 60 RENESAS

REJO3B0089-0101




3882 Group

GROUP EXPANSION

Renesas plans to expand the 3882 group as follows.

Memory Type

Support for QzROM version.

Memory Size

ROM SIZE ..ottt 20 K bytes
RAM SIZE ..ot 1024 bytes

Packages
PLQPOO8OKB-A ..o 0.5 mm-pitch plastic molded LQFP

Memory Expansion

ROM size (bytes)

ROM
external

60K

56K

48K

40K

32K

24K

16K

8K

N
[ S
(2]

1024 1280

RAM size (bytes)

Fig. 4 Memory expansion plan

Table 3 Products plan list

As of Nov 2005

Product name ROM size (byltes) RAM size (bytes) Package Remarks
ROM size for Userin ()
M38827G5-XXXHP zROM version (Programmed shipment) (Note 1
20480(20350) 1024 80P6Q-A |2 (Prog pment) ( )

M38827G5HP QzROM version (blank) (Note 2)

Notes 1: This means a shipment of which User ROM has been programmed.
2: The user ROM area of a blank product is blank.

Rev.1.01 Nov 14,2005 page 6 of 60 RENESAS
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3882 Group

FUNCTIONAL DESCRIPTION
CENTRAL PROCESSING UNIT (CPU)
The 3882 group uses the standard 740 Family instruction set. Re-
fer to the table of 740 Family addressing modes and machine
instructions or the 740 Family Software Manual for details on the
instruction set.
Machine-resident 740 Family instructions are as follows:

The FST and SLW instructions cannot be used.

The STP, WIT, MUL, and DIV instructions can be used.

[Accumulator (A)]
The accumulator is an 8-bit register. Data operations such as data
transfer, etc., are executed mainly through the accumulator.

[Index Register X (X)]

The index register X is an 8-bit register. In the index addressing
modes, the value of the OPERAND is added to the contents of
register X and specifies the real address.

[Index Register Y (Y)]

The index register Y is an 8-bit register. In partial instruction, the
value of the OPERAND is added to the contents of register Y and
specifies the real address.

[Stack Pointer (S)]

The stack pointer is an 8-bit register used during subroutine calls
and interrupts. This register indicates start address of stored area
(stack) for storing registers during subroutine calls and interrupts.
The low-order 8 bits of the stack address are determined by the
contents of the stack pointer. The high-order 8 bits of the stack ad-
dress are determined by the stack page selection bit. If the stack
page selection bit is “0” , the high-order 8 bits becomes “0016”. If
the stack page selection bit is “1”, the high-order 8 bits becomes
“0116".

The operations of pushing register contents onto the stack and
popping them from the stack are shown in Figure 7.

Store registers other than those described in Figure 7 with pro-
gram when the user needs them during interrupts or subroutine
calls.

[Program Counter (PC)]

The program counter is a 16-bit counter consisting of two 8-bit
registers PCH and PCL. It is used to indicate the address of the
next instruction to be executed.

b7 b0
A Accumulator
b7 b0
X Index register X
b7 b0
Y Index register Y
b7 b0
S Stack pointer
b15 b7 b0
PCH PCL Program counter
b7 b0
N[V|T|B|D] I C| Processor status register (PS)
L Carry flag
Zero flag
Interrupt disable flag
Decimal mode flag
Break flag
Index X mode flag
Overflow flag
Negative flag
Fig. 5 740 Family CPU register structure
Rev.1.01 Nov 14, 2005 page 7 of 60 RENESAS
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|On-going Routine|

Interrupt request ——>
(Note)

M (S) < (PCH
Execute ISR [ 5 <G -1]
S)«(S-1
[ — (S) < (S) Push return address

| M (S)< (PCH) | | ””””” | on stack
) «©GS)-1

Push return address
on stack Push contents of processor

status register on stack

()« (-1

Execute RTS

G «E©+1

) «E)-1

Ir_1terrupt _
Service Routine | Flag is set from “0” to “1”
Execute RTI Fetch the jump vector

POP contents of
processor status
register from stack

POP return

(S)«< (S)+1
( ) S) POP return
address from
stack

(PCH)« M (S)

Note: Condition for acceptance of an interrupt —> Interrupt enable flag is “1”
Interrupt disable flaa is “0”

Fig. 6 Register push and pop at interrupt generation and subroutine call

Table 4 Push and pop instructions of accumulator or processor status register

Push instruction to stack Pop instruction from stack
Accumulator PHA PLA
Processor status register PHP PLP
Rev.1.01 Nov 14, 2005 page 8 of 60 RENESAS
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3882 Group

[Processor status register (PS)]

The processor status register is an 8-bit register consisting of 5
flags which indicate the status of the processor after an arithmetic
operation and 3 flags which decide MCU operation. Branch opera-
tions can be performed by testing the Carry (C) flag , Zero (2) flag,
Overflow (V) flag, or the Negative (N) flag. In decimal mode, the Z,
V, N flags are not valid.

«Bit 0: Carry flag (C)
The C flag contains a carry or borrow generated by the arithmetic
logic unit (ALU) immediately after an arithmetic operation. It can
also be changed by a shift or rotate instruction.

«Bit 1: Zero flag (2)
The Z flag is set if the result of an immediate arithmetic operation
or a data transfer is “0”, and cleared if the result is anything other
than “0".

*Bit 2: Interrupt disable flag (1)
The | flag disables all interrupts except for the interrupt
generated by the BRK instruction.
Interrupts are disabled when the | flag is “1”.

«Bit 3: Decimal mode flag (D)
The D flag determines whether additions and subtractions are
executed in binary or decimal. Binary arithmetic is executed when
this flag is “0”; decimal arithmetic is executed when it is “1".
Decimal correction is automatic in decimal mode. Only the ADC

*Bit 4. Break flag (B)
The B flag is used to indicate that the current interrupt was
generated by the BRK instruction. The BRK flag in the processor
status register is always “0”. When the BRK instruction is used to
generate an interrupt, the processor status register is pushed
onto the stack with the break flag set to “1”".

*Bit 5: Index X mode flag (T)
When the T flag is “0”, arithmetic operations are performed
between accumulator and memory. When the T flag is “1”, direct
arithmetic operations and direct data transfers are enabled
between memory locations.

*Bit 6: Overflow flag (V)
The V flag is used during the addition or subtraction of one byte
of signed data. It is set if the result exceeds +127 to -128. When
the BIT instruction is executed, bit 6 of the memory location
operated on by the BIT instruction is stored in the overflow flag.

*Bit 7: Negative flag (N)
The N flag is set if the result of an arithmetic operation or data
transfer is negative. When the BIT instruction is executed, bit 7 of
the memory location operated on by the BIT instruction is stored
in the negative flag.

Table 5 Set and clear instructions of each bit of processor status register

C flag Z flag | flag D flag B flag T flag V flag N flag
Set instruction SEC - SEI SED - SET - -
Clear instruction CLC - CLI CLD - CLT CLV -
Rev.1.01 Nov 14, 2005 page 9 of 60 RENESAS
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3882 Group

[CPU Mode Register (CPUM)] 003B16
The CPU mode register contains the stack page selection bit, etc.
The CPU mode register is allocated at address 003B16.

b7 b0
I | | OI Ol 1 | I | I CPU mode register

(CPUM : address 003B16)

Processor mode bits
bl b0
0 0 : Single-chip mode
0 1 :Notavailable
1 0 :Notavailable
1 1 :Notavailable

Stack page selection bit
0 : 0 page
1 :1 page

Fix this bit to “1",

Fix this bit to “0”".

Main clock division ratio selection bits
b7 b6
0 0 :@=f(XiN)/2 (high-speed mode)
0 1 :¢@=f(XiN)/8 (middle-speed mode)
1 0 : Notavailable
1 1 :Notavailable

Fig. 7 Structure of CPU mode register

Rev.1.01 Nov 14, 2005 page 10 of 60 RENESAS
REJO3B0089-0101



3882 Group

MEMORY

RAM

RAM is used for data storage and for stack area of subroutine

calls and interrupts.

ROM

ROM is used for program code and data table storage.
The first 128 bytes and the last 2 bytes of ROM are reserved for
device testing code and the rest is user area.

Zero Page

Access to this area with only 2 bytes is possible in the zero page

addressing mode.

Special Page

Access to this area with only 2 bytes is possible in the special

page addressing mode.

Interrupt Vector Area
The interrupt vector area contains reset and interrupt vectors.

Special Function Register (SFR) Area
The special function register area contains the control registers
such as I/O ports, timers, serial 1/0, etc.

ROM Code Protect Address

“0016 " is written into ROM code protect address (other than the
user ROM area) when selecting the protect bit write by using a se-
rial programmer or selecting protect enabled for writing shipment
by Renesas Technology corp..When “0016 " is set to the ROM
code protect address,the protect function is enabled,so that read-
ing or writing from/to QzROM is disabled by a serial programmer.
As for the QzROM product in blank, the ROM code is protected by
selecting the protect bit write at ROM writing with a serial pro-
grammer.

As for the QzROM product shipped after writing,“0016 " (protect
enabled) or “FF16 " (protect disabled) is written into the ROM code
protect address when Renesas Technology corp. performs writing.
The writing of “0016" or “FF16 " can be selected as ROM option
setup (“MASK option " written in the mask file converter) when or-
dering.

RAM area
RAM size Address
(bytes) XXXX16
1024 043F16 RAM
ROM area
ROM size Address Address
(bytes) YYYY16 777716
ROM
20480 B00016 B08016

Notes: This area is reserved in the QzROM version.

000016
SFR area
004016 Zero page
010016
D0, 0.0 G S,
Not used
FF
OFF015 SFR area
OFFF16
P
Reserved ROM area
(Note) (128 bytes)
277716
FFO0016 ]
FFDCie
Interrupt vector area Special page
FFFE16| Reserved ROM area
FFFF16 (Note) |

Fig. 8 Memory map diagram

Rev.1.01 Nov 14, 2005 page 11 of 60
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000016 | Port PO (PO) 002016 | Prescaler 12 (PRE12)

000116 | Port PO direction register (POD) 002116 | Timer 1 (T1)

000216 | Port P1 (P1) 002216 | Timer 2 (T2)

000316 | Port P1 direction register (P1D) 002316 | Timer XY mode register (TM)

000416 | Port P2 (P2) 002416 | Prescaler X (PREX)

000516 | Port P2 direction register (P2D) 002516 | Timer X (TX)

000616 | Port P3 (P3) 002616 | Prescaler Y (PREY)

000716 | Port P3 direction register (P3D) 002716 | Timer Y (TY)

000816 | Port P4 (P4) 002816 | Data bas buffer register 0 (DBBO)

000916 | Port P4 direction register (P4D) 002916 | Data bas buffer status register 0 (DBBSTSO0)

000A16 | Port P5 (P5) 002A16 | LPC control register (LPCCON)

000B16 | Port P5 direction register (P5D) 002B16 | Data bas buffer register 1 (DBB1)

000C16 | Port P6 (P6) 002C1s | Data bas buffer status register 1 (DBBSTS1)

000D16 | Port P6 direction register (P6D) 002D16

000E16 | Port P7 (P7) 002Ez16 | Port control register 1 (PCTL1)

000F16 | Port P7 direction register (P7D) 002Fz16 | Port control register 2 (PCTL2)

001016 | Port P8 (P8)/Port P4 input register (P4l) 003016

001116 | Port P8 direction register (P8D)/Port P7 input register (P71) 003116

001216 003216

001316 003316

001416 003416

001516 003516

001616 003616

001716 003716

001816 003816

001916 003916 | Interrupt source selection register (INTSEL)

001A16 003A1s6 | Interrupt edge selection register (INTEDGE)

001B16 003B16 | CPU mode register (CPUM)

001C16 003Cz1s | Interrupt request register 1 (IREQ1)

001D16 | Serialized IRQ control register (SERCON) 003D16 | Interrupt request register 2 (IREQ2)

001E1s | Watchdog timer control register (WDTCON) 003Ezs | Interrupt control register 1 (ICON1)

001F16 | Serialized IRQ request register (SERIRQ) 003F16 | Interrupt control register 2 (ICON2)
OFF016 | LPCO address register L (LPCOADL)
OFF116 | LPCO address register H (LPCOADH)
OFF216 | LPC1 address register L (LPC1ADL)
OFF316 | LPC1 address register H (LPC1ADH)
O0FF816 | Port P5 input register (P5I)
OFF916 | Port control register 3 (PCTL3)

Fig. 9 Memory map of special function register (SFR)
Rev.1.01 Nov 14, 2005 page 12 of 60 RENESAS
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3882 Group

/O PORTS

All I/O pins are programmable as input or output. All I/O ports
have direction registers which specify the data direction of each
pin like input/output. One bit in a direction register corresponds to
one pin. Each pin can be set to be input or output port.

Writing “0” to the bit corresponding to the pin, that pin becomes an
input mode. Writing “1” to the bit, that pin becomes an output
mode.

When the data is read from the bit of the port register correspond-
ing to the pin which is set to output, the value shows the port latch
data, not the input level of the pin. When a pin set to input, the pin

Table 6 I/O port function (1)

comes floating. In input port mode, writing the port register
changes only the data of the port latch and the pin remains high
impedance state.

When the P8 function selection bit of the port control register 2 is
set to “1”, reading from address 001016 reads the port P4 register,
and reading from address 001116 reads the port P7 register.
Especially, the input level of P42 to P46 pins and P70 to P75 pins
can be read regardless of the data of the direction registers in this
case.

Pin Name Input/Output I/O Structure Non-Port Function Related SFRs Ref.No.

P0o-PO7 Port PO CMOS compatible

input level Port control register 1

CMOS 3-state output 1)
Plo-P17 Port P1 or N-channel open-

drain output
P20-P27 Port P2 &)

CMOS compatible

input level
P30-P37 Port P3 CMOS 3-state output | key.on wake up input | Port control register 1 (3)
P4o

4
P41 @
Inputfoutput, Interrupt edge selection
P42/INTo individual bits External interrupt input | register ®)
P43/INT1 .
. Port control register 2

CMOS compatible
P4 Port P4 input level
P45 CMOS 3-state output Port control register 2 (6)
P46 or N-channel open-

drain output
P47/CLKRUN Serialized IRQ function | Serialized IRQ control @)

output register
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Table 7 1/O port function (2)

Pin Name Input/Output I/O Format Non-Port Function Related SFRs Ref.No.
P50/INT5 CMOS compatible .
P51/INT20 input level interrupt edge selection ©
CMOS 3-state output External interrupt input .
P52/INTs0 or N-channel P PEINPUL Bort control register 2
P53/INT40 bort P opendrain output Port control register 3
or
P54/CNTRo Timer X, timer Y func- ) .
P55/CNTR1 tion 1/0 Timer XY mode register 9)
CMOS compatible
P56 input level (10)
P57 CMOS 3-state output
P60—
P67 Port P6 (10)
P70
P71 CMOS compatible Port control register 2 (11)
P72 input level or
Input/outout TTL input level
P73/INT21 ingividualpbit's Pure N-channel Interrupt edge selection
P74/INT31 bort P7 open-drain output External interrupt input | register _ (12)
P75/INT41 or Port control register 2
CMOS compatible
P76 input level
P77 Pure N-channel (13)
open-drain output
P8o/LADo
P81/LAD1
(14)
P82/LAD2
P83/LAD3 . .
. LPC interface function | Data bus buffer control
P84/ Port P8 CMOS compatible 1/O register
LFRAME or input level Port control register 2
P8s/ CMOS 3-state output (15)
LRESET
P86/LCLK
P87/ Serialized IRQ function 16
SERIRQ 10 (16)

Notes1: For details usage of double-function ports as function I/O ports, refer to the applicable sections.
2: Make sure that the input level of each pin should be either 0 V or Vcc in STP mode.
When an input level is at an intermediate voltage level, the Icc current will become large because of the input buffer gate.
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(1) Ports PO, P1 (2) Port P20-P27

P0o—P03,

P04—PO7,

Plo—P1s,

P14-P17 output structure >, Direction

selection bits
o o
register
Data bus— Port latch | ]
Data bus —-={ Portaten | B ;
~N
~N

(3) Ports P30—P37 (4) Port P4o, P41

P30-P33,
P34-P37 pull-up controtbit = »
register j )°—|
Direction Data bus —*{Port—katch} DO_(
register —D—|

Data bus——>‘ Port latch_| ! D_|

~N
Key-on wake-up input <+——

(5) Ports P42, P43
P4 output structure selection bit

Direction
register

Data bus~>—>‘ Port latch 4D_‘

N <_I
0L Interrupt input
~N

01. Reading the port P8 register (address 001016) is switched to port P4 pin input level by the P8 function selection bit of the port control
register 2 (PCTL2).

Fig. 10 Port block diagram (1)
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(6) Ports P44 to P4e (7) Port P47

P4 output structure selection bit Serialized IRQ enable bwt—T—Do—

Direction
register
ﬂ Direction
register
Data bus——ﬁ Port latch 4D_|
Data bus —»—»Q Port latch M3 _D_{
~N
0
< N

CLKRUN output f

(8) Ports P50 to P53 (9) Ports P54, P55
P5i open drain selection bit:

Direction
register

pata bus— = Portan |31
oata bus —-=_Portlath | =D Portiich 1>

~N
N . Pulse output mode:
Interrupt input

Timer output —————1>——
CNTRo, CNTRu interrupt input

(10) Ports P56, P57, P6 (11) Ports P70 to P72
register TD—{
Data bus *@ 4D—{ Data bus H’—’{F’art—latchj—
N
~ 02 1
~N

1. Reading the port P8 register (address 001016) is switched to port P4 pin input level by the P8 function selection bit of the port control
register 2 (PCTL2).

02. Reading the port P8 direction register is switched to port P7 pin input level by the P8 function selection bit of the port control register 2
(PCTL2).

Fig. 11 Port block diagram (2)
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(12) Ports P73 to P75 (13) Port P76, P77
Direction
register register
—O
Data bus— Data bus *"’
N
N
02 Interrupt input <J D2<}
N
(14) Ports P8o to P8.3 (15) Ports P84 to P86
LPC enable bit > LPC enable bit—>
Direction ——
o
—O
= >

_Port latch

LRESET

LCLK

LFRAME

LAD[3:0]

(16) Port P87
SIRQ enable bit —>

Direction
register

Port latch

D
N

02. The input level can be switched between CMOS compatible input level and TTL level by the P7 input level selection bit of the port
control register 2 (PCTL2).
Reading the port P8 direction register is switched to port P7 pin input level by the P8 function selection bit of the port control register 2
(PCTL2).

Fig. 12 Port block diagram (3)
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b7

b0

Port control register 1

(PCTL1: address 002E16)

— P00—PO03 output structure selection bit
0: CMOS
1: N-channel open-drain
P04—P07 output structure selection bit
0: CMOS
1: N-channel open-drain
P10-P13 output structure selection bit
0: CMOS
1: N-channel open-drain

P14—P17 output structure selection bit
0: CMOS
1: N-channel open-drain

P30-P33 pull-up control bit
0: No pull-up
1: Pull-up

P34—P37 pull-up control bit
0: No pull-up
1: Pull-up

b7

Not used (returns “0” when read)

b0

Port control register 2

(PCTL2: address 002F16)

— P4s P-channel output disable bit
0: CMOS output (in output mode)
1: N-channel open drain output (in output mode)
P7 input level selection bit (P70-P75)
0: CMOS input level
1: TTL input level
P4 output structure selection bit (P42, P43, P44, P4e)
0: CMOS
1: N-channel open-drain

P8 function selection bit
0: Port P8/Port P8 direction register
1: Port P4 input register/Port P7 input register

INT2, INT3, INT4 interrupt switch bit
0: INT20, INT30, INT40 interrupt
1: INT21, INT31, INT41 interrupt

Not used (returns “0” when read)

1: No automatic set

Not used (returns “0” when read)

Fig. 13 Structure of port I/O related registers (1)
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3882 Group

b7

b0

Port P5 input register
(P5I: address OFF816)

— P50 input level bit

b7

b0

P51 input level bit

P52 input level bit

P53 input level bit
These bits directly show the pin input levels.
0: “L” level input
1: “H” level input

Not used (returns “0” when read)

Port control register 3
(PCTL3: address OFF916)

P50 open drain selection bit
P51 open drain selection bit
P52 open drain selection bit
P53 open drain selection bit
0: CMOS
1: N-channel open drain

Not used (returns “0” when read)

Fig. 14 Structure of port I/O related registers (2)
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INTERRUPTS

Interrupts occur by 14 sources among 17 sources: ten external,
six internal, and one software.

Interrupt Control

Each interrupt is controlled by an interrupt request bit, an interrupt
enable bit, and the interrupt disable flag except for the software in-
terrupt caused by the BRK instruction. An interrupt occurs when
both the corresponding interrupt request bit and interrupt enable
bit are “1” and the interrupt disable flag is “0".

Interrupt enable bits can be set or cleared by software.

Interrupt request bits can be cleared by software, but cannot be
set by software.

The BRK instruction interrupt cannot be disabled with any flag or
bit. The | (interrupt disable) flag disables all interrupts except the
BRK instruction interrupt.

When several interrupts occur at the same time, the interrupts are
serviced according to the priority.

Interrupt Operation

By acceptance of an interrupt, the following operations are auto-

matically performed:

1. The contents of the program counter and the processor status
register are automatically pushed onto the stack.

2. The interrupt disable flag is set and the corresponding interrupt
request bit is cleared.

3. The interrupt jump destination address is read from the vector
table and stored into the program counter.

Interrupt Source Selection

Any of the following interrupt sources can be selected by the inter-
rupt source selection register (INTSEL).

1. INTo or Input buffer full

2. INT1 or Output buffer empty

3. Timer 2 or INT5

4. CNTRo or INTo

5. CNTR1 or INT1

External Interrupt Pin Selection

The external interrupt sources of INT2, INT3, and INT4 can be se-
lected from either input pin from INT20, INT30, INT40 or input pin
from INT21, INT31, INT41 by the INT2, INT3, INT4 interrupt switch
bit (bit 4 of PCTL2).

m Notes
When setting the followings, the interrupt request bit may be set to
“1".
*When setting external interrupt active edge
Related register: Interrupt edge selection register (address
003A16); Timer XY mode register (address
002316)
*When switching interrupt sources of an interrupt vector address
where two or more interrupt sources are allocated
Related register: Interrupt source selection register (address
003916)
*When setting input pin of external interrupts INT2, INT3 and INT4
Related register: INT2, INT3, INT4 interrupt switch bit of port con-
trol register 2 (bit 4 of address 002F16)

When not requiring the interrupt occurrence synchronized with

these setting, take the following sequence.

(1) Set the corresponding interrupt enable bit to “0” (disabled).

(2) Set the active edge selection bit or the interrupt source selec
tion bit to “1”.

(3) Set the corresponding interrupt request bit to “0” after 1 or
more instructions have been executed.

(4) Set the corresponding interrupt enable bit to “1” (enabled).
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Table 8 Interrupt vector addresses and priority

Vector Addresses (Note 1)

Interrupt Request

Interrupt Source | Priority - =
P High Low Generating Conditions Remarks
Reset (Note 2) 1 FFFD16 FFFC16 At reset Non-maskable
At _detection of eithgr rising or | External interrupt
INTO falling edge of INTo input (active edge selectable)
————————— 2 FFFB16 FFFAzs | --- - - - - - - ------pp--"-"- - - —— -
I(?é’% bufer full At input data bus buffer writing
INTL At detection of either rising or | External interrupt
falling edge of INT1 input (active edge selectable)
————————— 3 FFF916 FFF816 [ o outout data bus buffer read- |- 7777
Output buffer At output data bus buffer rea
empty (OBE) ing
LRESET 4 FFF716 FFF616 At falling edge of LRESET input | External interrupt
Timer X 5 FFF316 EEE216 At timer X underflow
Timer Y 6 FFFl16 FEFO16 At timer Y underflow
Timer 1 7 FFEF16 FFEE16 At timer 1 underflow STP release timer underflow
Timer 2 8 At timer 2 underflow
“““““ FFED16 FFEC16 " At Qetection of either rising or ~ | External interrupt |
INTs falling edge of INTs input (active edge selectable)
CNTRo At detection of either rising or | External interrupt
--------- o FFEB16 FFEAls | falling edge of CNTRoinput _ _| (active edge selectable) __ _ _ |
INTo At detection of either rising or | External interrupt
falling edge of INTo input (active edge selectable)
CNTR1 At Qetection of either _rising or External interrupt
10 FrES falling edge of CNTR1 input (active edge selectable)
“““““ FFE916 16 o Serias & SR ST T T T T T s mmm m s — = =
INT1 At detection of either rising or . . .
falling edge of INT1 input External interrupt (falling valid)
INT2 1 At detection of either rising or | External interrupt
FFES16 FFE416 falling edge of INT2 input (active edge selectable)
INT3 At detection of either rising or | Externalinterrupt
12 FFE316 FFE216 falling edge of INT3 input (active edge selectable)
INT2 At detection of either rising or | External interrupt
13 FFEl16 FFEO16 falling edge of INT4 input (active edge selectable)
Key-on wake-up 14 FEDF16 FEDE1s At falling of port P3 (at input) | External interrupt (falling valid)
input logical level AND
BRK instruction 15 FFDD16 FFDC16 At BRK instruction execution Non-maskable software interrupt

Notes 1: Vector addresses contain interrupt jump destination addresses.

2: Reset functions in the same way as an interrupt with the highest priority.
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Interrupt request bit ——

Interrupt enable bit =

Interrupt disable flag () ™9

BRK instruction
Reset

Interrupt request

Fig. 15 Interrupt control

b7
Interrupt edge selection register

(INTEDGE : address 003Az16)

INTo active edge selection bit
INT1 active edge selection bit
Not used (returns “0” when read)
INT2 active edge selection bit
INT3 active edge selection bit
INT4 active edge selection bit
INTs active edge selection bit

Not used (returns “0” when read)

b7 bo .
|_|_|_|_|_|_|_|_| Interrupt request register 1

(IREQL1 : address 003Czs)

INTo/input buffer full interrupt request
bit
INT1/output buffer empty interrupt

request bit
LRESET request bit

Not used (returns “0” when read)

Timer X interrupt request bit
Timer Y interrupt request bit

Timer 1 interrupt request bit

b7

Timer 2/INTs interrupt request bit

bo
Interrupt control register 1

(ICONL1 : address 003Ez1s6)

INTo/input buffer full interrupt enable bit
INT1/output buffer empty interrupt enable
bit

LRESET enable bit

Not used (returns “0” when read)

Timer X interrupt enable bit
Timer Y interrupt enable bit

Timer 1 interrupt enable bit

Timer 2/INTs interrupt enable bit

0 : Falling edge active
1 : Rising edge active

b7

|—|—|—|—|—|—|—|b—0| Interrupt request register 2
(

IREQ?2 : address 003D16)

CNTRO0o/INTo interrupt request bit
— CNTR/INT: interrupt request bit

Not used (returns “0” when read)

INT2 interrupt request bit

INT3 interrupt request bit

INT4 interrupt request bit

key-on wake-up interrupt request bit

Not used (returns “0” when read)

0 : No interrupt request issued
1: Interrupt request issued

b7 b0 .
m—l—l—l—l—l—l—l Interrupt control register 2
(

ICON2 : address 003Fz16)

CNTROo/INTo interrupt enable bit
CNTR1/INT1 interrupt enable bit
Not used (returns “0” when read)
INT2 interrupt enable bit

INT3 interrupt enable bit

INT4 interrupt enable bit

key-on wake-up interrupt enable bit

Not used (returns “0” when read)
(Do not write “1” to this bit)

0 : Interrupts disabled
1: Interrupts enabled

Fig. 16 Structure of interrupt-related registers (1)
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bO|

Interrupt source selection register
(INTSEL: address 003916)

INTO/input buffer full interrupt source selection bit
0 : INTOinterrupt
1 : Input buffer full interrupt

INT1/output buffer empty interrupt source selection bit
0 : INT1interrupt
1 : Outpud buffer empty interrupt

LRESET interrupt source selection bit
0 : Not used
1: LRESET interrupt

Not used (returns “0” when read)
(Do not write “1” to this bit)

Timer 2/INT5 interrupt source selection bit
0 : Timer 2 interrupt
1: INT5 interrupt

CNTRO/INTO interrupt source selection bit
0 : CNTROo interrupt
1:INTOinterrupt

CNTRL/INTL interrupt source selection bit
0 : CNTR1 interrupt
1:INT1 interrupt

Key-on wake-up interrupt source selection bit
0 : Not used
1: Key-on wake-up interrupt

Fig. 17 Structure of interrupt-related registers (2)
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Key Input Interrupt (Key-on Wake Up)

A Key input interrupt request is generated by applying “L” level to
any pin of port P3 that have been set to input mode. In other
words, it is generated when the logical AND of all port P3 input

goes from “1” to “0”. An example of using a key input interrupt is
shown in Figure 18, where an interrupt request is generated by
pressing one of the keys consisted as an active-low key matrix
which inputs to ports P30—P33.

J] Port PXx
{ 1 “L” level output

Port control register 1

Bit5 ="“0"
Port P37 Key input interrupt request
0 direction register = “1”
% m Port P37 J
)_((:L—‘ latch
P37 output [} l 1 E N
Port P3s
g direction register = “1”
% m Port P36 J
;_{:L—‘ latch
P36 output L3 ! 1D
Port P35

direction register = “1”

m Port P35 J

;_@ latch
i B
Port P34

direction register = “1”

LT

P3s output

[

0 mw Port P34 J
‘_@ latch
P34 output [} ! 1 E
Port control register 1 Port P33
Bit4="1" direction register = “0” . -
%D m Port P33 J Port P3 input circuit
P33 input latch
1 psinput | A D
O o Lt 1
Port P32

direction register = “0”

s 0 Port P32 J
_ | P32input I—(:L_‘ latch Ei
5 o I

1t T
Port P31
direction register = “0”
%D @ 1 Port P31 J
P31 input latch
—f il b s, S

[

Port P30
direction register = “0”

J m Port P30 J
D

P30 input %)_(:L— latch
o o T l T

0 P-channel transistor for pull-up
M CMOS output buffer

Fig. 18 Connection example when using key input interrupt and port P3 block diagram
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TIMERS

The 3882 group has four timers: timer X, timer Y, timer 1, and
timer 2.

The division ratio of each timer or prescaler is given by 1/(n + 1),
where n is the value in the corresponding timer or prescaler latch.
All timers are count down structure. When the timer reaches
“0016", an underflow occurs at the next count pulse and the corre-
sponding timer latch is reloaded into the timer and the count is
continued. When a timer underflows, the interrupt request bit cor-
responding to that timer is set to “1".

| | | | | | | | |TimerXYm0deregister
(TM : address 002316)

Timer X operating mode bit

b1b0

0 0: Timer mode

0 1: Pulse output mode

1 0: Event counter mode

1 1: Pulse width measurement mode

CNTRo active edge selection bit
0: Interrupt at falling edge
Count at rising edge in event
counter mode

1: Interrupt at rising edge

Count at falling edge in event
counter mode

Timer X count stop bit
0: Count start
1: Count stop

Timer Y operating mode bit
b5b4

0 0: Timer mode

0 1: Pulse output mode

1 0: Event counter mode

1 1:Pulse width measurement mode

CNTR1 active edge selection bit
0: Interrupt at falling edge
Count at rising edge in event
counter mode

1: Interrupt at rising edge

Count at falling edge in event
counter mode

Timer Y count stop bit
0: Count start
1: Count stop

Fig. 19 Structure of timer XY mode register

Timer 1 and Timer 2

The count source of prescaler 12 is the oscillation frequency di-
vided by 16. The output of prescaler 12 is counted by timer 1 and
timer 2, and a timer underflow sets the interrupt request bit.

Timer X and Timer Y
Timer X and Timer Y can each select one of four operating modes
by setting the timer XY mode register.

(1) Timer Mode
The timer counts f(XIN)/16.

(2) Pulse Output Mode

Timer X (or timer Y) counts f(XiN)/16. Whenever the contents of
the timer reach “0016", the signal output from the CNTRo (or
CNTR1) pin is inverted. If the CNTRo (or CNTR1) active edge se-
lection bit is “0”, output begins at “ H".

If it is “1”, output starts at “L”. When using a timer in this mode, set
the corresponding port P54 ( or port P55) direction register to out-
put mode.

(3) Event Counter Mode

Operation in event counter mode is the same as in timer mode,
except that the timer counts signals input through the CNTRo or
CNTR1 pin.

When the CNTRo (or CNTR1) active edge selection bit is “0”, the
rising edge of the CNTRo (or CNTR1) pin is counted.

When the CNTRo (or CNTR1) active edge selection bit is “1”, the
falling edge of the CNTRo (or CNTR1) pin is counted.

(4) Pulse Width Measurement Mode

If the CNTRo (or CNTR1) active edge selection bit is “0”, the timer
counts f(XIN)/16 while the CNTRo (or CNTR1) pin is at “H". If the
CNTRo (or CNTR1) active edge selection bit is “1”, the timer
counts while the CNTRo (or CNTR1) pin is at “L".

The count can be stopped by setting “1” to the timer X (or timer Y)
count stop bit in any mode. The corresponding interrupt request
bit is set each time a timer overflows.

The count source for timer Y in the timer mode or the pulse output
mode can be selected from f(XIN)/16 by the timer Y count source
selection bit of the port control register 2 (bit 5 of PCTL2).
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Event
counter
mode

i Timer X count stop bit
P54/CNTRo qu% selection p
I

Oscillator Divider
Prescaler X latch (8) Timer X Iatch
f(XiN) 1/16 .

Pulse width

measurement | Timer mode

mode Pulse output mode

> Prescaler X (8) Timer X (8)
CNTRo active

To timer X interrupt
request bit

CNTRo active .
edge selection &_ Q
bit __ Toggle flip-flop T [

o IS

Port P54 \—@ Timer X latch write pulse
latch Pulse output mode

Pulse output mode

Port P54
direction register

 Data bus |
Timer Y count source
Oscillator Divider selgs:uon bit
L Prescaler Y latch (8
f(XIN) 1/16 | - rescaler Y latcl ( ) Timer Y latch (8)
Pulse width
measure- Y
ment mode Timer mode
Pulse output mode
> Prescaler Y (8) Timer Y (8)
CNTRu1 active ] )
P55/CNTR1 edge selection Event Timer Y count stop bit
Y counter
mode {>O -
CNTRu1 active
edge selection Cl 2
bit O\o— Toggle flip-flop T [~
Q
g R

Port P55 < g Timer Y latch write pulse
Port P55 latch Pulse output mode
direction register

Pulse output mode

ata l S
Prescaler 12 latch (8) Timer 1 latch (8) Timer 2 latch (8
Oscillator Divider
f(XIN 1/16 Prescaler 12 (8) Timer 1 (8) Timer 2 (8)

» To CNTRointerrupt

request bit

To timer Y interrupt
request bit

To CNTRuinterrupt
request bit

To timer 2 interrupt
request bit

- To timer 1 interrupt
rontiact hit

Fig. 20 Block diagram of timer X, timer Y, timer 1, and timer 2
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WATCHDOG TIMER

The watchdog timer gives a mean of returning to the reset status
when a program cannot run on a normal loop (for example, be-
cause of a software run-away). The watchdog timer consists of an
8-bit watchdog timer L and an 8-bit watchdog timer H.

Initial Value of Watchdog Timer

At reset or writing to the watchdog timer control register (address
001Ez16), each of watchdog timer H and L is set to “FF16”. Any in-
struction which generates a write signal such as the instructions of
STA, LDM, CLB and others can be used to write. The data of bits
6 and 7 are only valid when writing to the watchdog timer control
register. Each of watchdog timer is set to “FF16” regardless of the
written data of bits 0 to 5.

Operation of Watchdog Timer

The watchdog timer stops at reset and starts to count down by
writing to the watchdog timer control register. An internal reset oc-
curs at an underflow of the watchdog timer H. The reset is
released after waiting for a reset release time and the program is
processed from the reset vector address. Accordingly, program-
ming is usually performed so that writing to the watchdog timer
control register may be started before an underflow of the watch-
dog timer H. If writing to the watchdog timer control register is not
performed once, the watchdog timer does not function.

Bit 6 of Watchdog Timer Control Register
When bit 6 of the watchdog timer control register is “0”, the MCU
enters the stop mode by execution of STP instruction. Just after
releasing the stop mode, the watchdog timer restarts counting
(Note). When executing the WIT instruction, the watchdog timer
does not stop.

When bit 6 is “1”, execution of STP instruction causes an internal
reset. When this bit is set to “1” once, it cannot be rewritten to “0”
by program. Bit 6 is “0” at reset.

The necessary time after writing to the watchdog timer control reg-
ister to an underflow of the watchdog timer H is shown as follows.
When bit 7 of the watchdog timer control register is “0™:

131.072 ms at XIN = 8 MHz frequency.
When bit 7 of the watchdog timer control register is “1”:

512 ps at XIN = 8 MHz frequency.

Note: The watchdog timer continues to count for waiting for a stop mode
release time. Do not generate an underflow of the watchdog timer H
during that time.

“FF16” is set when
watchdog timer

Data bus

! e “FF16” is set when
co:ttrol treglster is v peemmnmnnoneees watchdog timer
written to. “Q" ' control register is

Main clock division Watchdog timer L (8) \—>l ; F witten to.
ratio selection bits 116 ’—ol Watchdog timer H (8)
(Note) “00” Watchdog timer H count
XIN 01 source selection bit
STP instruction function select bit:Di
STP instruction
Reset [ Internal reset

RESET H I

Note: Any one of high-speed or middle-speed mode is selected by bits 7 and 6 of the CPU mode register.

circuit

Fig. 21 Block diagram of Watchdog timer

b7 b0

Watchdog timer control register
(WDTCON : address 001Ez1s6)

Watchdog timer H (for read-out of high-order 6 bit)

STP instruction function select bit
0: Entering Stop mode by excution of STP instruction
1: Internal reset by excution of STP instruction

Watchdog timer H count source selection bit
0: Watchdog timer L underflow
1: f(XIN)/16

Fig. 22 Structure of Watchdog timer control register
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LPC INTERFACE

LPC interface function is base on Low Pin Count (LPC) Interface
Specification, Revision 1.0. The 3882 supports only 1/O read cycle
and

1/0 write cycle. There are two channels of bus buffers to the host.
The functions of Input Data Bus Buffer, Output Data Bus Buffer
and Data Bus Buffer Status Register are the same as that of the
8042, 3880 group, 3881 group,3886 group and 3885 group. It can
be written in or read out from the host controller through LPC in-
terface. LPC interface function block diagram is shown in Figure
23.

Functional input or output pins of LPC interface are shared with
Port 8 (P80-P86). Setting the LPC interface enable bit (bit3 of
LPCCON) to “1” enables LPC interface. Enabling channel i (i = 0,
1) of the data bus buffer is controlled by the data bus buffer i (i =
0, 1) enable bits (bit 4 or bit 5 of LPCCON).

The slave addresses of the data bus buffer channel i (i= 0, 1) are
definable by setting LPCi (i = 0, 1) address register H/L
(LPCOADL, LPCOADH, LPC1ADL, LPC1ADH). The bit 2 value of
LPCi address register L is not decoded. This bit returns “0” when
the internal CPU read. The bit 2 of slave address is latched to
XAZ2i flag when the host controller writes the data.

The input buffer full (IBF) interrupt occurs when the host controller
writes the data. The output buffer empty (OBE) interrupt is gener-
ated when the host controller reads out the data. The 3882
merges two input buffer full (IBF) interrupt requests and two output
buffer empty (OBE) interrupt requests as shown in Figure 24.

Table 9 Function explanation of the control pin in LPC interface

Pi Input/ Function
in name Output

P8o/LADo 110 These pins communicate address, control and data
information between the host and the data bus buffer of

P81/LAD1 o | thes3ssz.

P82/LAD2 110

P83/LAD3 110

P84/LFRAME | Input the signal to indicate the start of new cycle and
termination of abnormal communication cycles.

P8s/LRESET | Input the signal to reset the LPC interface function.

P86/LCLK | Input the LPC synchronous clock signal.

Rev.1.01 Nov 14,2005 page 28 of 60 RENESAS

REJO3B0089-0101



3882 Group

P84/LFRAME ©
P85/LRESET ©
P86/LCLK ©
o/
(i e— 1
> < R — i i
> - [ — — L
1 O— — — —] —
I a— — — — — —
= i = T -
= ve—— . | |8 ol I B R I
> O e e 225l |8 o} 9]
= i oo/ el 2 L] e 3
[ — =) (7] R7] R R] 2
= T o1 Mol o] o o
g : Slhlel [ 2] |e]]2]]e¢
o A 5421049 3|48l
» O |« (A= — /7 J s (3 ) ) 3]
< 1 —4 HeHsHsHs|ls
a to——1 M el eEr e
= | < < < <
P80/LAD0 O—— 2 [ a——
c L =
> — | jom— — — L
| o— — — — -
0—_—_—_—_—_—_
P81/LAD1 O——— ‘ <
»( Input Control Circuit |
g ‘o/o
E \ \
o— ©
P82/LAD2 bS] Input Data Input Data
[a] Bus Buffer [7:4] Bus Buffer [3:0]
O
o
-
Output Data Output Data <
Bus Buffer [7:4] Bus Buffer [3:0]
P83/LAD3 O— j
o0 ©
P 4 o Data bus buffer status register
) B IR W W W AN

A,
[uri [ uei | usi | ua |[xa2i] va | iBFi | oBFil
A A

Internal CPU Bus

Output Control Circuit

Interrupt Generate| . Interrupt signal
Circuit IBF, OBE

\

SYNC register
TAR register

|0|b6|b5|b4|b3|b2|21|b0|

LPC control register (LPCCON)

Fig. 23 Block diagram of LPC interface function (1ch)
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Input buffer
full flag 0  IBFo

Input buffer
full flag1l IBF1

IBFO

IBF1

IBF

Rising edge

One-shot pulse

detection circuit

generating circuit

Rising edge

One-shot pulse

detection circuit

generating circuit

Output buffer > .
full flag O OBFo OBEo
Output buffer
full flag 1 OBF1
OBE1

Rising edge
detection circuit

One-shot pulse
generating circuit

Rising edge
detection circuit

One-shot pulse
generating circuit

Input buffer full interrupt
request signal IBF

Output buffer empty interrupt
request signal OBE

OBFo

(OBEQ0)

OBF1

(OBEY)

OBE

A

A

& Interrupt request is set at this rising edge

Fig. 24 Interrupt request circuit of data bus buffer
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[LPC Control Register (LPCCON)] 002A16
* SYNC output select bit (SYNCSEL)
“00": OK
“01": LONG & OK
“10™: Err
“11": LONG & Err
« LPC interface software reset bit (LPCSR)
“0": Reset release (automatic)
“1": Reset
« LPC interface enable bit (LPCBEN)
“0": P80—P86 works as port
“1": P80—P86 works as LPC interface
« Data bus buffer 0 enable bit (DBBENO)
“0": Data bus buffer 0 disable
“1": Data bus buffer 0 enable
« Data bus buffer 1 enable bit (DBBEN1)
“0": Data bus buffer 1 disable
“1": Data bus buffer 1 enable

Bits 0 and 1 of the LPC control register (LPCCON) specify the
SYNC code output.

Bit 2 of the LPC control register (LPCCON) enables the LPC inter-
face to enter the reset state by software. When LPCSR is set to
“1", LPC interface is initialized in the same manner as the external
“L” input to LRESET pin (See Figure 30). Writing “0” to LPCSR the
reset state will be released after 1.5 cycle of ¢ and this bit is
cleared to “0".

[Data Bus Buffer Status Registeri (i =0, 1)
(DBBSTSO0, DBBSTS1)] 002916, 002C16

Bits 0, 1 and 3 are read-only bits and indicate the status of the
data bus buffer. Bits 2, 4, 5, 6 and 7 are user definable flags which
can be read and written by software. The data bus buffer status
register can be read out by the host controller when bit 2 of the
slave address (A2) is “1".

*Bit 0: Output buffer full flag i (OBFi)

This bit is set to “1” when a data is written into the output data bus
buffer i and cleared to “0” when the host controller reads out the
data from the output data bus buffer i.

*Bit 1: Input buffer full flag i (IBFi)

This bit is set to “1” when a data is written into the input data bus
buffer i by the host controller, and cleared to “0” when the data is
read out from the input data bus buffer i by the internal CPU.

*Bit 3: XA2 flag (XA2i)

The bit 2 of slave address is latched while a data is written into the
input data bus buffer i.

[Input Data Bus Buffer i(i=0,1)

(DBBINO, DBBIN1)] 002816, 002B16

In 1/0 write cycle from the host controller, the data byte of the data
phase is latched to DBBINi (i=0,1). The data of DBBINi can be
read out form the data bus buffer registers (DBB0, DBB1) address
in SFR area.

[Output Data Bus Bufferi (i =0, 1)
(DBBOUTO, DBBOUT1)] 002816, 002B 16

Writing data to data bus buffer registers (DBBO , DBB1) address
from the internal CPU means writing to DBBOUTI (i = 0, 1). The
data of DBBOUTI (i = 1, 0) is read out from the host controller
when bit 2 of slave address (A2) is “0".

[LPCi address register H/L

(LPCOADL, LPC1ADL / LPCOADH, LPC1ADH)]
OFFO16 to OFF316

The slave addresses of data bus buffer channel i(i=0,1) are defin-
able by setting LPCi address registers H/L (LPCOADL, LPCOADH,
LPC1ADL, LPC1ADH ). These registers can be set and cleared
any time. When the internal CPU reads LPCi address register L,
the bit 2 (A2) is fixed to “0”. The bit 2 of slave address (A2) is
latched to XAZ2i flag when the host controller writes the data. The
slave addresses, set in these registers, is used for comparing with
the addresses from the host controller.

Rev.1.01 Nov 14, 2005 page 31 of 60
REJ03B0089-0101

RENESAS



3882 Group

LPC control register

b7 b6 b5 b4 b3 b2 bl bo
Symbol Address When reset
R LPCCON 002A16 000000002
P10 o114 | Bitsymbol Bit name Function W
P11 0 0 il 1| SYNCSEL |SYNC outputselect bit 00:0K :
S R A A 01:Long & OK O
E E E ' E 10:Err
A 11:Long & Err |
b LPCSR LPC interface software reset bit| 0 : Reset release(automatic) 0
P 1: Reset |
; o LPCEN LPC interface enable bit 0: P8ot P86 as port EO
oo 1: LPC interface enable ‘
R T DBBENO | Data bus buffer O enable bit | O Data bus buffer 0 disable | '\
oy 1 : Data bus buffer 0 enable !
R S DBBEN1 | Data bus buffer 1 enable bit | 0: Data bus buffer 1 disable | !
b 1: Data bus buffer 1 enable |
i___i ____________________ Cannot write to this bit.
Returns "0"when read.
Fig. 25 LPC control register
Data bus buffer status registeri (i=0, 1)
b7 b6 b5 b4 b3 b2 bl bo
| | | | | | | | | Symbol Address When reset
B N DBBSTS0 002916 000000002
SRR DBBSTS1 002C16 000000002
bt b1 i| Bit symbol Bit name Function
Db OBFi | Output buffer full flag 0 : Buffer empty Ol
[ 1 : Buffer full !
; E b ; Pl IBFi Input buffer full flag 0 : Buffer empty O i X
A 1 : Buffer full |
E . E E I . U2i User definable flag This flag can be freely defined O EO
E i ' ' . by user. !
A XA2i | XA2iflag This flag indicates the A2 O 'x
oy status when IBFi flag is set. |
L Udi User definable flag This flag can be freely defined O O
by user. ;
I RRRIEIEEEE USi 010
Pt u6i 00
R RRRRLED u7i 00

Fig. 26 Data bus buffer control register
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b7 b6 b5 b4 b3 b2 bl bO

LPCi address register L (i=0,1) (Note2)

[ —

Symbol Address When reset

LPCOADL OFF02 000000002

LPC1ADL OFF22 000000002
Bit symbol Bit name R
LPCSADO Slave address bit 0 00
LPCSAD1 Slave address bit 1 (OXN@)
LPCSAD2 Slave address bit 2 (Note 1) O X
LPCSAD3 Slave address bit 3 00
LPCSAD4 Slave address bit 4 00
LPCSAD5 Slave address bit 5 0.0
LPCSAD6 Slave address bit 6 O O
LPCSAD7 Slave address bit 7 O i O

b7 b6 b5 b4 b3 b2 bl bo

LPCi address register H (i=0,1)

Notes 1: Always returnes “0” when read , even if writing “1” to this bit.
2: Do not set the same 16-bit slave address to both channel 0 and channel 1.

| | | | | | | | | Symbol Address When reset

S A EEN S S S - LPCOADH OFF12 000000002
oo LPC1ADH OFF32 000000002
v+ 1| Bitsymbol Bit name RIW
pobob bbb b T LPcsADs Slave address bit 8 00
b "l LpCsAD Slave address bit 9 00
A LPCSAD10 Slave address bit 10 00
T LPCSAD11 Slave address bit 11 00
Py e LPCSAD12 Slave address bit 12 0.0
Dol Femmemoeneenenoed LPCSAD13 Slave address bit 13 00
e LPCSAD14 Slave address bit 14 Oi O
e ERRGECEEEEEEPEEEREE LPCSAD15 Slave address bit 15 O '®)

Fig. 27 LPC related registers
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Basic Operation of LPC Interface

Set up steps for LPC interface is as below.

*Set the LPC interface enable bit (bit3 of LPCCON) to “1”.

*Choose which data bus buffer channel use.

*Set the data bus buffer i enable bit (i = 0, 1) (bit 4 or 5 of
LPCCON) to “1".

«Set the slave address to LPCi address register Land H (i=0, 1)
(LPCOADL, LPCOADH, LPC1ADL, LPC1ADH).

(1) Example of I/O write cycle

The 1/0 write cycle timing is shown in Figure 28. The standard

transfer cycle number of I/O write cycle is 13. The communication

starts from the falling edge of LFRAME.

The data on LAD [3:0] is monitored at every rising edge of LCLK.

« 15t clock: The last clock when LFRAME is “Low”. The host send

“00002" on LAD [3:0] for communication start.
« 2nd clock: LFRAME is “High”. The host send “001X2” on LAD
[3:0] to inform the cycle type as I/O write.

« From 3™ clock to 6t clock : In these four cycles , the host sends
16-bit slave address. The 3882 compares it with the LPCi ad-
dress register Hand L (i = 0, 1).

3 clock: The slave address bit [15:12].
4th clock: The slave address bit [11:8].
5t clock: The slave address bit [7:4].
6™ clock: The slave address bit [3:0].

« 7th clock and 8t clock are used for one data byte transfer. The
data is written to the input data bus buffer (DBBINi, i = 0, 1)

7t clock: The host sends the data bit [3:0].
8! clock: The host sends the data bit [7:4].
« 9th clock and 10t clock are for turning the communication direc-
tion from the host - the peripheral to the slave - the host.
9th clock: The host outputs “11112" on LAD [3:0].
10t clock: The LAD [3:0] is set to tri-state by the host to
turn the communication direction.

« 11" clock: The 3882 outputs “00002” (SYNC OK) to LAD [3:0] for

acknowledgment.

« 12t clock: The 3882 outputs “11112” to LAD [3:0]. In this timing

the address bit 2 is latched to XA2i (bit3 of DBBSTSI),
IBFi (bit 1 of DBBSTSI) is set to “1” and IBF interrupt
signal is generated.

« 13t clock: The LAD [3:0] is set to tri-state by the host to turn the

communication direction.

(2) Example for I/O read cycle

The 1/0 read cycle timing is shown in Figure 29. The standard

transfer cycle number of I/O read cycle is 13. The data on LAD

[3:0] is monitored at every rising edge of LCLK. The communica-

tion starts from the falling edge of LFRAME.

15t clock: The last clock when LFRAME is “Low”. The host sends

“00002” on LAD [3:0] for communication start.
«2nd clock: LFRAME is “High”. The host sends “000X2” on LAD
[3:0] to inform the cycle type as I/O read.

« From 3™ clock to 6th clock: In these four cycles , the host sends
16-bit slave address. The 3882 compares it with the LPCi ad-
dress register Hor L (i=0, 1).

3rd clock: The slave address bit [15:12].
4t clock: The slave address bit [11:8].
5t clock: The slave address bit [7:4].
6™ clock: The slave address bit [3:0].

« 7tclock and 8thclock are used for turning the communication di-

rection from the host - the peripheral to the peripheral - the host.
7t clock: The host outputs “11112" on LAD [3:0].
8th clock: The LAD [3:0] is set to tri-state by the host to
turn the communication direction.

« 9t clock: The 3882 outputs “00002” (SYNC OK) to LAD [3:0] for

acknowledgment.

« 10t clock and 11t clock are used for one data byte transfer from
the output data bus buffer i (DBBOUTI) or data bus buffer status
register i (DBBSTSI).

10t clock: The 3882 sends the data bit [3:0].
111 clock: The 3882 sends the data bit [7:4].

« 12t clock: The 3882 outputs “11112" to LAD [3:0]. In this timing
OBFi (bit 2 of DBBSTSI) is cleared to “0” and OBE
interrupt signal is generated.

« 13t clock: The LAD [3:0] is set to tri-state by the host to turn the
communication direction.
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« Data write (I/O write cycle)

START ECYCIYPE: ADDRESS | DATA | TAR | SYNC TAR
. DR ‘ ‘ : .
LCLK
LFRAME
LAD [3:0]

Input data bus buffer i

XAZ2i flag

IBFi flag

¢ N

driven by the host driven by the 3882

« Command write (I/O write cycle)

! sTART CYCTYPE

ADDRESS ; DATA ; TAR ' SYNC ! TAR

LCLK

LAD [3:0] \

Input data bus buffer i

XA2i flag y

IBFi flag ! ; ! 3 3 3 3

driven by the host driven by the 3882

Note: LADo to LAD3 pins remain tri-state after transfer

Fig. 28 Data and command write timing
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Data Read (I/0O read cycle)

. CYCTYPE . . I I
L START + 4 ADDRESS TAR | SYNC . DATA . TAR

o L LT

LFRAME

om0

Output data bus buffer i

OBFi flag

driven by the host driven by the 3882

Status Read (I/O read cycle)

START

e HITTIITIT Tt At

CYCIYPE ADDRESS TAR SYNC DATA TAR

OBFi flag 3 3 ! : ! ! ! (Note 2)

driven by the host driven by the the 3882

Notes: 1: LADo to LAD3 pins remain tri-state after transfer completion.
2: OBFi flag does not change.

Fig. 29 Data and status read timing
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-

LPCSR write signal

LPCSR bit
(LPC interface software reset signal)

. .
1.5 cycle of @

CPU Data bus bit 2—

LPCSR write signal

LRESET D LPC interface reset signal

D Q

>CK
R

CPU RESET Z [0)
Cl

PU RESET )

D Q

>ck
3

D Q

T>CTK

Fig. 30 Reset timing and block

Table 10 Reset conditions of LPC interface function

Pin name / Internal register LRESET =“L" Note

P80/LADO Tri-state

P81/LAD1
- P82/LAD2
0| P83/LAD3

P84/LFRAME Input

P85/LRESET LPC bus interface function

P86/LCLK Input

Input data bus buffer registeri Keep same value before

Output data bus buffer registeri LRESET goes “L".

Uxiflag 7, 6,5, 4, 2

XA2i flag Initialization to “0”.
| IBFiflag Initialization to “0”. There is possibility to generate
';g)) IBF interrupt request.
T: OBFi flag Initialization to “0”. There is possibility to generate
g OBE interrupt request.
E| LPCi address register Keep same value before

LRESET goes “L".
LPCCON
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SERIALIZED INTERRUPT

The serialized IRQ circuit communicates the interrupt status to the

host controller based on the Serialized IRQ Su
Version 6.0.

pport for PCI System,

Table 11 shows the summary of serialized interrupt of 3882.

Table 11 Smmary of serialized IRQ functio

n

Item

Function

The factors of serialized IRQ

The numbers of serialized IRQ factor that can output simultaneously are 3.

« Channel 0 (IRQ1,IRQ2)

O Setting Software IRQi (i = 1, 12) request bit (bits 0, 1 of SERIRQ) to “1”.

O The “1” of OBFO and Hardware IRQi ( i=1, 12) request bit (bits 3, 4 of SERCON) to “1".
« Channel 1 (IRQx ; user selectable)

O Setting the IRQx request bit (bit 7 of SERIRQ) to “1".

O The “1” of OBF1 and Hardware IRQX request bit to “1”.

The number of frame

* Channel 0 (IRQ1, IRQ12)

O Setting Software IRQ1 request bit (bit 0 of SERIRQ) to “1” or detecting “1” of OBFO with
“1” of Hardware IRQ1 request bit (bit 4 of SERCON) selects IRQ1 Frame .

0 Setting IRQ12 Software request bit (bit 1 of SERIRQ) to “1” or detecting “1” of OBFO with
“1” of Hardware IRQ1 request bit (bit 4 of SERCON) selects IRQ12 Frame.

« Channel 1 (IRQx ; user selectable)
Setting IRQx frame select bit (bit 2-6 of SERIRQ) selects IRQ 1-15 frame or extend
frame 0-10.

Operation clock

Synchronized with LCLK (Max. 33 MHz).

Clock restart

LPC clock restart enable bit (bit 1 of SERCON) enables restart owing to “L” output of CLKRUN
with the interrupt when the LPC clock has stopped or slowed down.

Clock stop inhibition

LPC clock stop inhibition bit (bit 2 of SERCON) enables the inhibition of clock stop control
during the IRQSER cycle when the clock tends to stop or slow down.
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Internal data bus

Serialized IRQ control register

b7 b6 b5 ] b4 03] b2[ b1 [ bo]

Clock stop inhibition enable
\__| and clock restart enable

Serialized IRQ enable

Serialized

IRQ request register

[b7] b6 bs| ba] b3] b2] b1 bo]

N

Software Serialized IRQ request

OBF interrupt control

N
Serialized interrupt request IRQx frame number
OBFO0 - OBF1 control circuit
—]
Serialized Frame number
IRQ request
»
SERIRQ O——_ ]
Serialized interrupt
control circuit
- —) >
Clock restart request
Clock operation and start frame
status and finish activate request
acknowledgement
N
L4 g Clock monitor
P N control circuit
o>
B *
CLKRUN# O . <
LCLK O
LRESET# O
r\ CPU clock ¢
+ Open Drain

Fig. 31 Block diagram of serialized interrupt
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Register Explanation

The serialized IRQ function is configured and controlled by the se-
rialized IRQ request register (SERIRQ) and the serialized IRQ
control register (SERCON).

[Serialized IRQ control register (SERCON)] 001D16

Bit 0 : Serialized IRQ enable bit (SIRQEN )

This bit enables/disables the serialized IRQ interface. When this
bit is “1”, use of serialized IRQ is enabled. Then P87 functions as
IRQ/Data line (SERIRQ) and P47 functions as CLKRUN.

Output structure of CLKRUN pin becomes N-channel open drain.

Bit 1 : LPC clock restart enable bit (RUNEN )
Setting this bit to “1” enables clock restart with “L” output of
CLKRUN.

Bit 2 : LPC clock stop inhibition bit (SUPEN )
Setting this bit to “1” makes CLKRUN output change to “L” for in-
hibiting the clock stop.

Bit 3 : Hardware IRQ1 request bit (SEIR1)
When this bit is “1”, OBFo status is directly connected to the IRQ1
frame.

Bit 4 : Hardware IRQ12 request bit (SEIR12))
When this bit is “1”, OBFo status is directly connected to IRQ12
frame.

Bit 5 : Hardware IRQx request bit (SEIRx )
When this bit is “1”, OBF1 status is directly connected to the IRQx
frame.

Bit 6 : IRQ1/IRQ12 disable bit (SCHOEN )
This bit controls whether the serialized IRQ channel 0 transfers
the IRQ1 and IRQ12 frame to the host or not.

Bit 7 : IRQx output polarity bit (SCH1POL)
This bit selects IRx frame output level.

Serialized IRQ control register

b7 b6 b5 b4 b3 b2 bl bo

| | | | | | | | | Symbol Address When reset
: : Coo o o SERCON 001Dz1e 000000002
Bit symbol Bit name Function R w
i .0 1 it il SIRQEN | Serialized IRQ enable bit | O : Serialized IRQ disable o0
A 1 : Serialized IRQ enable !
A A RUNEN | LPC clock restart enable bit | O : Clock restart disable o o
Lo 1 : Clock restart enable :
‘ P ] SUPEN | LPC clock stop inhibition bit | O : Stop inhibition control disable o o
oo 1 : Stop inhibition control enable :
T SEIR1 | Hardware IRQ1 request bit | 0: No IRQ1 request o0
oo 1 : OBFo synchronized IRQ1 request !
N P SEIR12 | Hardware IRQ12 request bit | 0 : N IRQ12 request 0.0
N 1 : OBFo synchronized IRQ12 request !
I SEIRX Hardware IRQx request bit | 0 : No IRQx request ) )
b 1 : OBF1 synchronized IRQx request :
R SCHOEN [ IRQ1/IRQ12 disable bit 0 : IRQ1/IRQ12 output enable 00
' 1:1RQ1/IRQ12 output disable !
R EAGREECETEEEEEEEEEEE SCH1POL | IRQx output polarity bit 0 : -Request Hiz-Hiz-Hiz 5
-No request L-H_-le o o
1: -Request L-H-Hiz !
-No request Hiz-Hiz-Hiz !

Fig. 32 Configuration of serialized IRQ control register
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[Serialized IRQ request register (SERIRQ)] 001F16

The interrupt source is definable by this register.

Bit 0 : Software IRQ1 request bit (IR1)
SERIRQ line shows IR1 value at the sample phase of IRQ1 frame,
when the SCHOEN is “1".

Bit 1 : Software IRQ12 request bit (IR12)
SERIRQ line shows IR12 value at the sample phase of IRQ12
frame, when the SCHOEN is “1”.

Bits 2-6 : IRQx frame select bits (ISi, i = 0-4)
These bits select the active IRQ frame of serial IRQ channel 1.
When these bit are “000002", the serial IRQ channel 1 is disabled.

Bit 7 : Software IRQx request bit (IRx)

SERIRQ line shows IRx value at the sample phase of IRQx frame
which is selected by bits 2 to 6 of SERIRQ. Output level is select-
able by the IRQx output polarity bit (SCH1POL).

Serialized IRQ request register

b7 b6 b5 b4 b3 b2 bl bo

Symbol
SERIRQ

Address
001F16

When reset
000000002

Bit name

Function

Bit symbol

IR1

Software IRQ1

0: No IRQ1 request

request bit

1: IRQ1 request i

----- IR12
request bit

Software IRQ12

0: No IRQ12 request 1
1: IRQ12 request © [ o

"""" ISO

[ — 1S1

IS2

R EROREE 1S3

""""""""""" 1S4

IRQx frame select bit

b6b5b4b3h2

00000 : Disable serial IRQ channel 1
00001:IRQ1Frame
00010:IRQ2 Frame
00011:IRQ3Frame
00100:IRQ4 Frame
00101:IRQ5Frame
00110:IRQ6 Frame
00111:IRQ7 Frame

01000 : IRQ8 Frame O
01001:IRQ9 Frame
01010:IRQ10 Frame
01011:IRQ11 Frame
01100:IRQ12 Frame
01101:IRQ13 Frame
01110:IRQ14 Frame 0
01111:IRQ15 Frame

10000 : Do not select
1000 1: Do not select
10010: Do not select
10011:Donot select
10100: Do not select
10101:Extend Frame 0
10110:Extend Frame 1
10111:Extend Frame 2
11000 : Extend Frame 3
11001:Extend Frame 4
11010: Extend Frame 5
11011:Extend Frame 6
11100 : Extend Frame 7 @)
11101:Extend Frame 8
11110:Extend Frame 9
11111:Extend Frame 10

------------------------ IRX

request bit

Software IRQx

0: No IRQx request
1: IRQx request

Fig. 33 Structure of serialized IRQ request register
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Operation of Serialized IRQ

A cycle operation of serialized IRQ starts with Start Frame and fin-
ishes with Stop Frame. There are two modes of operation :
Continuous (Idle) mode and Quiet (Active) mode. The next opera-
tion mode is determined by monitoring the stop frame pulse width.

e Timing of serialized IRQ cycle
Figure 54 shows the timing diagram of serialized IRQ cycle.

(1) Start Frame
The Start Frame is detected when the SERIRQ line remains “L” in
4 to 8 clocks.

(2) IRQ/Data Frame

Each IRQ/Data Frame is three clocks. When the IRQi (i = 0, 1, x)
request is “0”, then the SERIRQ line is driven to “L” during the
Sample phase (15t clock) of the corresponding IRQ/Data frame,
to “H” during the Recovery phase (2"d clock), to tri-state during
the Turn-around phase (3" clock). When the IRQi request is “1”,
then the SERIRQ line is tri-state in all phases (3 clocks period).

(3) Stop Frame

The Stop Frame is detected when the SERIRQ line remains “L” in
2 or 3 clocks. The next operation mode is Quiet mode when the
pulse width of “L” is 2 clocks. The next operation mode is the
Continuous mode when the pulse width is 3 clocks.

Start frame IRQO frame IRQ1 frame IRQ15 frame IOCHK frame Stop frame To the next cycle
clock | | [] I O D A I N A A O N
SERIRQ . S | ‘ '
Driver source Host control IRQ1 IRQ15 Host control

device device
control control

Fig. 34 Timing diagram of serialized IRQ cycle
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Operation Mode
Figure 35 shows the timing of continuous mode; Figure 36 shows
that of Quiet mode.

(1) Continuous mode

Serialized IRQ cycles starts in Continuous mode after CPU reset
in the case of LRESET = “L” and the previous stop frame being 3
clocks.

After receiving the start frame; the IRQ1 Frame, IRQ12 Frame or

IRQx frame is asserted.

Note : If the pulse width of “L” is less than 4 clocks, or 9 clocks or
more; the start frame is not detected and the next start (the
falling edge of SERIRQ) is waited.

Start frame (Note)

IRQO frame

IRQ1 frame IRQ2 frame IRQ3 frame

SERIRQ line

Host SERIRQ output

3883 SERIRQ output

Drive source “

Host

ewe [ MLMLMU L L UL LT

Note: The start frame count is 4 clocks as exemple.

3882

Fig. 35 Timing diagram of Continuous mode

(2) Quiet mode

At clock stop, clock slow down or the pulse width of the last stop
frame being 2 clocks, it is the Quiet mode.

In this mode the 3882 drives the SERIRQ line to “L” in the 1St
clock. After that the host drives the rest start frame (Note). The
IRQ1 frame, IRQ12 frame or IRQx frame is asserted.

Note: When the sum of pulse width of “L” driven by the 3882 in
the 1St clock and driven by the host in the rest clocks is
within 4 to 8-clock cycles, the start frame is detected.

If the sum of pulse width of “L” is less than 4 clocks, or 9
clocks or more; the start frame is not detected and the next
start (the falling edge of SERIRQ) is waited.

Start frame (Note)

IRQO frame

IRQ1 frame IRQ2 frame IRQ3 frame

Letk || | | Bl

SERIRQlne \ /
Host SERIRQ output | .
3883 SERIRQ output |\ S

Drive source >
3882

Host

Note: The start frame count is 4 clocks as exemple

3882

Fig. 36 Timing diagram of Quiet mode
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Clock Restart/Stop Inhibition Request
Asserting the CLKRUN signal can request the host to restart for
clocks stopped or slowed down, or maintain the clock tending to
stop or slow down.

Figure 37 shows the timing diagram of clock restart request; Fig-
ure 38 shows an example of timing of clock stop inhibition
request.

(1) Clock restart operation

In case the LPC clock restart enable bit (bit 1 of SERCON) is “1”
and the CLKRUN (BUS) is “H”, when the serialized interrupt re-
quest occurs, the 3882 drives CLKRUN to “L” for requesting the
PCI clock generator to restart the LCLK if the clock is slowed
down or stopped.

LCLK

pipEpipEpinEpEnipin

Bus CLKRUN

Central Resource CLKRUN

3882 CLKRUN

\' Restart frame .’

Y
<«

Bus SERIRQ

Host SERIRQ

3882 SERIRQ

mI ‘\‘ / \

| Start frame

- \ 7 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Interrupt request

Internal restart <
request signal :

Fig. 37 Timing diagram of clock restart request

(2) Clock stop inhibition request

In case the LPC clock stop inhibition bit (bit 2 of SERCON) is “1”
and the serialized interrupt request is held, if the LCLK tends to
stop, the 3882 drives CLKRUN to “L” for requesting the PCI clock
generator not to stop LCLK.

Bus CLKRUN

LCLK

Central Resource CLKRUN

3882 CLKRUN

Inhibition |
A\ request

IRQSER cycle

—_—

Bus SERIRQ
Interrupt request
Internal inhibition request signal :‘ \
Fig. 38 Timing diagram of clock stop inhibition request
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RESET CIRCUIT

To reset the microcomputer, RESET pin should be held at an “L”
level for 16 XIN cycle or more. (When the power source voltage
should be between 3.3V % 0.3V and the oscillation should be
stable.) Then the RESET pin set to “H”, the reset state is released.
After the reset is completed, the program starts from the address
contained in address FFFD16 (high-order byte) and address
FFFC16 (low-order byte). Make sure that the reset input voltage is
less than 0.6 V for Vcc of 3.0 V.

...~ Poweron

< (Note)
Power source i
RESET Vcc |voltage ;
oV — i

Reset input
= voltage T 0.2Vee
;E oV }

Note : Reset release voltage ; Vcc=3.0 V

\ 4

RESET Vcec

i Power source
.~ voltage detection
' circuit

Fig. 39 Reset circuit example

L L L]
RESET 4
Internal 4
reset
Address X 2 X 2 X 2 X 2 Xerrrc X rrrp X Abue X

Reset address from the vector table.

Data ><

2 X 2 X 2 X 2 Xan X Ao X

SYNC

[

>
>

Xin: 10.5 to 18.5 clock cycles

Notes 1: The frequency relation of f(Xin) and f(g) is f(Xin)=8 « f(¢).
2: The question marks (?) indicate an undefined data that depends on the previous state.

Fig. 40 Reset sequence
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&)
@
©)
@
®)
®
@
®
©
(10)
%)
(12)
(13)
(19)
(15)
(16)
a7
(18)

(19)

(22)
(23)
(24
(25)
(26)
@7
(28)
(29)
(30)
@1
(32)
(33)
(34
(35)
(36)

@7

Note :

Port PO (P0)
Port PO direction register (POD)
Port P1 (P1)
Port P1 direction register (P1D)
Port P2 (P2)
Port P2 direction register (P2D)
Port P3 (P3)
Port P3 direction register (P3D)
Port P4 (P4)
Port P4 direction register (P4D)
Port P5 (P5)
Port P5 direction register (P5D)
Port P6 (P6)
Port P6 direction register (P6D)
Port P7 (P7)
Port P7 direction register (P7D)
Port P8 (P8)

Port P8 direction register (P8D)

Serialized IRQ control register (SERCON)
(20) watchdog timer control register (WDTCON)

(21) Serialized IRQ request register (SERIRQ)

Prescaler 12 (PRE12)

Timer 1 (T1)

Timer 2 (T2)

Timer XY mode register (TM)
Prescaler X (PREX)

Timer X (TX)

Prescaler Y (PREY)

Timer Y (TY)

Data bus buffer register 0 (DBBO)
Data bus buffer status register 0 (DBBSTS0)
LPC control register (LPCCON)
Data bus buffer register 1 (DBB1)
Data bus buffer status register 1 (DBBSTS1)
Port control register 1 (PCTL1)
Port control register 2 (PCTL2)

Interrupt source selection register (INTSEL)

X : Not fixed

Address Register contents

000016
000116
000216
000316
000415
000516
000616
000716
000815
000916
000A1s
000B16
000C1s
000D1s
000E16
000F1s
001016
001116
001D16
001E1s
001F1s
002015
002116
002216
002316
002415
002516l FF1s |
002616 FFis |
002716l FF1s |
002816
0029160016 |
oo2ae 0015 |
002816
002cie___ 001 |
002E16
002Fisl___ 0016 ]
00391 0015 |

Since the initial values for other than above mentioned registers and
RAM contents are indefinite at reset, they must be set.

(38) Interrupt edge selection register (INTEDGE)

(39) CPU mode register (CPUM)

(40) Interrupt request register 1 (IREQ1)
(41) Interrupt request register 2 (IREQ2)
(42) Interrupt control register 1 (ICON1)
(43) Interrupt control register 2 (ICON2)
(44) LPCO address register L (LPCOADL)
(45) LPCO address register H (LPCOADH)
(46) LPC1 address register L (LPC1ADL)

(47) LPC1 address register H (LPC1ADH)

(48) Port P5 input register (P5I)

(49) Port control register 3 (PCTL3)

(50) Processor status register

(51) Program counter

Address Register contents

o03ass[ o0 ]
0038: g i alollolala]
oosci oo ]
e IV
N
003Fis[_ ome ]
oFFo.[__ oms |
oFFt[ ome ]
OFF21s] o001 |
OFF31s] o001 |
OFF81s[ o001 ]
OFF916[ 0016 |
PS)
(PCH)
(PC)

Fig. 41 Internal status at reset
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CLOCK GENERATING CIRCUIT

The 3882 group has two built-in oscillation circuits. An oscillation
circuit can be formed by connecting a resonator between XiN and
XouT Use the circuit constants in accordance with the resonator
manufacturer’s recommended values. No external resistor is
needed between XIN and XouT since a feed-back resistor exists
on-chip. (An external feed-back resistor may be needed depend-
ing on conditions.)

Immediately after power on, only the XIN oscillation circuit starts
oscillating.

Frequency Control

(1) Middle-speed mode

The internal clock @ is the frequency of XIN divided by 8. After re-
set, this mode is selected.

(2) High-speed mode

The internal clock @is half the frequency of XIN.

mNote
If you switch the mode between middle/high-speed ,stabilize XIN
oscillations.

Oscillation Control

(1) Stop mode

If the STP instruction is executed, the internal clock @ stops at an
“H” level, and XIN oscillators stop. When the oscillation stabilizing
time set after STP instruction released bit is “0,” the prescaler 12
is set to “FF16” and timer 1 is set to “0116”. When the oscillation
stabilizing time set after STP instruction released bit is “1”, set the
sufficient time for oscillation of used oscillator to stabilize since
nothing is set to the prescaler 12 and timer 1.

XIN divided by 16 is input to the prescaler 12 as count source, and
the output of the prescaler 12 is connected to timer 1. Set the
timer 1 interrupt enable bit to disabled (“0”) before executing the
STP instruction. Oscillator restarts when an external interrupt is
received, but the internal clock ¢is not supplied to the CPU (re-
mains at “H”) until timer 1 underflows. The internal clock ¢ is
supplied for the first time, when timer 1 underflows. Therefore
make sure not to set the timer 1 interrupt request bit to “1” before
the STP instruction stops the oscillator. When the oscillator is re-
started by reset, apply “L” level to the RESET pin until the
oscillation is stable since a wait time will not be generated.

(2) Wait mode

If the WIT instruction is executed, the internal clock ¢ stops at an
“H” level, but the oscillator does not stop. The internal clock @ re-
starts at reset or when an interrupt is received. Since the oscillator
does not stop, normal operation can be started immediately after
the clock is restarted.

XIN__ Xout

Rd (Note)

0
;Cw 7;|'7C0UT

Notes : Insert a damping resistor if required.
The resistance will vary depending on the oscillator and
the oscillation drive capacity setting.
Use the value recommended by the maker of the oscillator.
Also, if the oscillator manufacturer's data sheet specifies to
add a feedback resistor externally to the chip though a
feedback resistor exists on-chip, insert a feedback resistor
between XIN and XouT following the instruction.

Fig. 42 Ceramic resonator circuit

XIN Xout

Open

External oscillation
circuit

v T
Vss

Fig. 43 External clock input circuit
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XIN Xout
(Note 3)

1

12 FHua e |——| Pres*caler 12 H Tin;er 1 |7

Reset or

FF1e Olie (Note 2)

Timing @ (internal clock)

Interrupt disable flag |

Interrupt request

on conditions.

STP instruction

— STP instruction

High-speed or
middle-speed
mode
Main clock division ratio
selection bits (Notel)
Middle-speed mode
0
High-speed
Q s S Q— S
R[——STP instruction WIT instruction R R
Reset

Notes 1: Either high-speed ,or middle-speed is selected by bits 7 and 6 of the CPU mode register.
2: f(Xin)/16 is supplied as the count source to the Prescaler 12 at reset. When exciting STP instruction,
the count source does not change either f(Xin))/16 after releasing stop mode. Oscillation stabilizing
time is not fixed “01FF16” when the bit 6 of PCTL2 is “1".
3: Although a feed-back resistor exists on-chip, an external feed-back resistor may be needed depending

Fig. 44 System clock generating circuit block diagram (Single-chip mode)
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Middle-speed mode CMs High-speed mode
(f(®=1 MHz) “1"C 0" (f(®=4 MHz)

CM7=0
CMs=1

CM7=0
CMs=0

CPU mode register

(CPUM : address 003B16)

CMz7, CMs: Main clock division ratio selection bit

b7 b6

0 0:@=f(X)/2 ( High-speed mode)
0 1:¢=f(X)/8 (Middle-speed mode)
1 0:Notavailable

1 1:Notavailable

Notes 1: Switch the mode by the allows shown between the mode blocks. (Do not switch between the modes directly without an allow.)

2: The all modes can be switched to the stop mode or the wait mode and return to the source mode when the stop mode or the wait mode is
ended.

3: Timer operates in the wait mode.
: When the stop mode is ended, a delay of approximately 1 ms occurs by connecting prescaler 12 and Timer 1 in middle/high-speed mode.
5: The example assumes that 8 MHz is being applied to the XIN pin . @indicates the internal clock.

IN

Fig. 45 State transitions of system clock
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NOTES ON PROGRAMMING

Processor Status Register

The contents of the processor status register (PS) after a reset are
undefined, except for the interrupt disable flag (I) which is “1". Af-
ter a reset, initialize flags which affect program execution. In
particular, it is essential to initialize the index X mode (T) and the
decimal mode (D) flags because of their effect on calculations.

Interrupts

The contents of the interrupt request bits do not change immedi-
ately after they have been written. After writing to an interrupt
request register, execute at least one instruction before perform-
ing a BBC or BBS instruction.

Decimal Calculations

« To calculate in decimal notation, set the decimal mode flag (D)
to “1”, then execute an ADC or SBC instruction. After executing
an ADC or SBC instruction, execute at least one instruction be-
fore executing a SEC, CLC, or CLD instruction.

« In decimal mode, the values of the negative (N), overflow (V),
and zero (2) flags are invalid.

Timers
If a value n (between 0 and 255) is written to a timer latch, the fre-
quency division ratio is 1/(n+1).

Multiplication and Division Instructions

* The index X mode (T) and the decimal mode (D) flags do not af-
fect the MUL and DIV instruction.

« The execution of these instructions does not change the con-
tents of the processor status register.

Ports

The contents of the port direction registers cannot be read. The

following cannot be used:

« The data transfer instruction (LDA, etc.)

« The operation instruction when the index X mode flag (T) is “1”

¢ The instruction with the addressing mode which uses the value
of a direction register as an index

« The bit-test instruction (BBC or BBS, etc.) to a direction register

« The read-modify-write instructions (ROR, CLB, or SEB, etc.) to
a direction register.

Use instructions such as LDM and STA, etc., to set the port direc-

tion registers.

Instruction Execution Time

The instruction execution time is obtained by multiplying the pe-
riod of the internal clock ¢ by the number of cycles needed to
execute an instruction.

The number of cycles required to execute an instruction is shown
in the list of machine instructions.

The period of the internal clock @is twice of the XIN period in high-
speed mode.

Reserved Area, Reserved Bit
Do not write any data to the reserved area in the SFR area and
thespecial page. (Do not change the contents after reset.)

CPU Mode Register
Be sure to fix bit 3 of the CPU mode register (address 003B16) to
wpn
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NOTES ON USAGE

Termination of Unused Pins
Be sure to perform the termination of unused pins.

Handling of Power Source Pins

In order to avoid a latch-up occurrence, connect a capacitor suit-
able for high frequencies as bypass capacitor between power
source pin (Vcc pin) and GND pin (Vss pin). Besides, connect the
capacitor to as close as possible. For bypass capacitor which
should not be located too far from the pins to be connected, a ce-
ramic capacitor of 0.01 uF-0.1 pF is recommended.

Power Source Voltage

When the power source voltage value of a microcomputer is less
than the value which is indicated as the recommended operating
conditions, the microcomputer does not operate normally and may
perform unstable operation.

In a system where the power source voltage drops slowly when
the power source voltage drops or the power supply is turned off,
reset a microcomputer when the power source voltage is less than
the recommended operating conditions and design a system not
to cause errors to the system by this unstable operation.

Product shipped in blank

As for the product shipped in blank, Renesas does not perform the
writing test to user ROM area after the assembly process though
the QzROM writing test is performed enough before the assembly
process. Therefore, a writing error of approx.0.1 %may occur.
Moreover, please note the contact of cables and foreign bodies on
a socket, etc. because a writing environment may cause some
writing errors.

Overvoltage

Take care that overvoltage is not applied. Overvoltage may cause
the QzROM contents rewriting. Take care especially at turning on
the power.

QzROM Version

Connect the CNVss/(VPpP) pin the shortest possible to the GND
pattern which is supplied to the Vss pin of the microcomputer.

In addition connecting an approximately 5 k Q resistor in series to
the GND could improve noise immunity. In this case as well as the
above mention, connect the pin the shortest possible to the GND
pattern which is supplied to the Vss pin of the microcomputer.

*Reason

The CNVss/(VPP) pin is the power source input pin for the built-in
QzROM. When programming in the QzROM, the impedance of the
VPP pin is low to allow the electric current for writing to flow into
the built-in QzZROM. Because of this, noise can enter easily.If
noise enters the CNVss/(VPP) pin, abnormal instruction codes or
data are read from the QzROM, which may cause a program run-
away.

/G/\;I'he shortest
CNVss/(VrpP) (N;te)

Approx. 5kQ

Vss N
4 he shortest

Note. Shows the microcomputer's pin.

Fig. 46 Wiring for the CNVss/(VPP) pin

NOTES ON QzROM

Notes On QzROM Writing Orders

When ordering the QzROM product shipped after writing, submit
the mask file (extension : .msk) which is made by the mask file
converter MM.

Be sure to set the ROM option (“MASK option* written in the mask
file converter) setup when making the mask file by using the mask
file converter MM.

Notes On ROM Code Protect

(QzROM product shipped after writing)

As for the QzROM product shipped after writing, the ROM code
protect is specified according to the ROM option setup data in the
mask file which is submitted at ordering. The ROM option setup
data in the mask file is “0016” for protect enabled or “FF16” for pro-
tect disabled. Therefore, the contents of the ROM code protect
address (other than the user ROM area)of the QzZROM product
shipped after writing is “0016” or “FF16”.

Note that the mask file which has nothing at the ROM option data
or has the data other than “0016” and “FF16” can not be accepted.

DATA REQUIRED FOR QzROM WRITING
ORDERS

The following are necessary when ordering a QzROM product
shipped after writing:

1.QzROM Writing Confirmation Form*

2.Mark Specification Form*

3.ROM data........... Mask file

*For the QzROM writing confirmation form and the mark specifica-
tion form, refer to the “Renesas Technology Corp.” Homepage
(http://www.renesas.com/homepage.jsp).

Note that we cannot deal with special font marking (customer's
trademark etc.) in QzROM microcomputer.
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ELECTRICAL CHARACTERISTICS

Table 12 Absolute maximum ratings

Symbol Parameter Conditions Ratings Unit
Vcc Power source voltages —-0.3t0 4.6 \%
Input voltage  P0O0—P07, P10-P17, P20-P27,
Vi P30-P37, P40-P47, P50-P57, 0310 Vee 0.3 Vv
P60-P67, P80-P87, RESET,
XIN,CNVss All voltages are based on Vss.
\ Input voltage P70-P77 When an input voltage is measured, -0.3t05.8 \Y
Output voltage P00—P07, P1o-P17, P20-P27, output transistors are cut off.
Vo P30-P37, P40-P47, P50-P57, —-0.3to Vcc +0.3 \Y
P60-P67, P80-P87, XouT
Vo Output voltage P70-P77 0.3t05.8 \%
Pd Power dissipation Ta =25°C 500 mw
Topr Operating temperature —-20to0 85 °C
Tstg Storage temperature —40to 125 °C
Table 13 Recommended operating conditions
(Vcc=3.3V 0.3V, Ta=-20to 85 °C, unless otherwise noted)
Symbol Parameter Limits Unit
mbo
y Min. Typ. Max.
Vce Power source voltage 3.0 3.3 3.6 \Y
Vss Power source voltage 0 \Y
VIH “H” input voltage P00-P07, P10-P17, P20-P27, P30-P37, P40—P47, 0.8vcc Vcc \%
P50-P57, P60-P67, P80—P87, RESET, CNVss
VIH “H” input voltage P70-P77 0.8vcc 5.5 \
VIH “H” input voltage (when TTL input level is selected) 2.0 55 \%
P70-P75
VIH “H” input voltage XIN 0.8vcc Vce \Y,
ViL “L” input voltage P00-P07, P10-P17, P20-P27, P30-P37, P40-P47, 0 0.2vce| vy
P50-P57, P60-P67, P70-P77, P80-P87, RESET,
CNVss
ViL “L” input voltage (when TTL input level is selected) 0 0.8 Vv
P70-P75
VIL “L” input voltage XIN 0 0.16vcc| vy
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Table 14 Recommended operating conditions
(Vcc = 3.3V £0.3V, Ta=-20to 85 °C, unless otherwise noted)

Limits )
Symbol Parameter - Unit
Min. Typ. Max.

Y |OH(peak) “H” total peak output current P00-P07, P1lo-P17, P20-P23, P30-P37, P80-P87 -80 mA
SloH(peak) | “H” total peak output current P40-P47, P50-P57, P60-P67 -80 mA
Z10L(peak) “L” total peak output current P00-P07, P10-P17, P20-P23, P30-P37, P80-P87 80 mA
ZloL(peak) “L” total peak output current P24-P27 80 mA
Z1OL (peak) “L” total peak output current P40-P47,P50-P57, P60-P67, P70-P77 80 mA
2 I0H(avg) “H" total average output current P00-P07, P10—-P17, P20-P27, P30-P37, P80—-P87 -40 mA
Z|OH(avg) “H” total average output current P40—P47,P50-P57, P60—P67 -40 mA
ZloL(avg) “L” total average output current P00-P07, P10—-P17, P20-P23, P30-P37, P80—-P87 40 mA
ZloL(avg) “L” total average output current P24—P27 40 mA
ZloL(avg) “L” total average output current P40-P47,P50-P57, P60-P67, P70-P77 40 mA

Note : The total output current is the sum of all the currents flowing through all the applicable ports. The total average current is an average value measured
over 100 ms. The total peak current is the peak value of all the currents.

Table 15 Recommended operating conditions
(Vcc=3.3V 0.3V, Ta=-20to 85 °C, unless otherwise noted)

Limits .
Symbol Parameter - Unit
Min. Typ. Max.
|OH(peak) “H” peak output current P00-P07, P1o-P17, P20-P27, P30-P37, P40-P47, -10 mA
P50-P57, P60-P67, P80—P87 (Note 1)
lOL(peak) “L” peak output current P00-PO07, P10-P17, P20-P23, P30-P37, P40-P47, 10 mA
P50-P57, P60—P67, P70-P77, P80—P87 (Note 1)
|OL(peak) “L” peak output current P24-P27 (Note 1) 20 mA
[OH(avg) “H” average output current P00-PO07, P10—-P17, P20-P27, P30-P37, P40-P47, -5 mA
P50-P57, P60-P67, P80—P87 (Note 2)
IOL(avg) “L” average output current P00-PO07, P10-P17, P20-P23, P30-P37, P40-P47, 5 mA
P50-P57, P60—P67, P70-P77, P80—P87 (Note 2)
IoL(avg) “L” peak output current P24-P27 (Note 2) 15 mA
f(XIN) Main clock input oscillation frequency (Note 3) 8 MHz

Notes 1: The peak output current is the peak current flowing in each port.
2: The average output current loL(avg), loH(avg) are average value measured over 100 ms.
3: When the oscillation frequency has a duty cycle of 50%.
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Table 16 Electrical characteristics
(Vec=3.3V+0.3V,Vss=0V, Ta=-20to 85 °C, unless otherwise noted)

Limits
Symbol Parameter Test condition Unit
y est conditions Min. Typ. Max.
“H” output voltage
VOH P00-PO07, P10-P17, P20-P27 IoH = -5 mA Vcc-1.0 \%
P30-P37, P40-P47, P50-P57
P60-P67, PBo—P87 (Note)
“L” output voltage loL=5mA 1.0 \%
VoL P00—P07, P1lo-P17, P20-P27
P30-P37, P40-P47, P50-P57 loL=1.6 mA 0.4 \%
P60—P67, P70-P77, P80—P87
Hysteresis
CNTRo, CNTR1, INTo, INT1
VT+-VT- INT20—INT40, INT21-INT41, INT5 0.4 \%
P30-P37, LRESET
LFRAME, LCLK, SERIRQ
“H” input current
PO0-PO07, P10-P17, P20-P27 Vi=Vcc 5.0
IIH P30-P37, P40-P47, P50-P57 (Pin floating. HA
P60-P67, P70-P77, P80—P87 Pull-up transistors “off")
RESET, CNVss
IIH “H” input current  XIN Vi=Vcc 3 HA
“L” input current
PO0-PO07, P10-P17, P20-P27 Vi=Vss -5.0
liL P30-P37, P40-P47, P50-P57 (Pin floating. HA
P60-P67, P70-P77, P80—P87 Pull-up transistors “off")
RESET,CNVss
liL “L” input current  XIN Vi=Vss -3 -100 A
liL “L” input current VI=Vss -13 -50 3.6 HA
P30-P37 (at Pull-up)
VRAM RAM hold voltage When clock stopped 2.0 \%

Note: PO0—P03 are measured when the POo—P03 output structure selection bit (bit 0 of PCTL1) is “0”.
P04-P07 are measured when the P04—P07 output structure selection bit (bit 1 of PCTL1) is “0”".
P10-P13 are measured when the P10—-P13 output structure selection bit (bit 2 of PCTL1) is “0”.
P14-P17 are measured when the P14—P17 output structure selection bit (bit 3 of PCTL1) is “0".

P42, P43, P44, and P46 are measured when the P4 output structure selection bit (bit 2 of PCTL2) is “0”.
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Table 17 Electrical characteristics
(Vec=3.3V+0.3V,Vss=0V, Ta=-20to 85 °C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.

High-speed mode
f(XIN) = 8 MHz 15 5 mA
Output transistors “off”
High-speed mode
f(XIN) = 8 MHz (in WIT state) 0.5 2 mA
Output transistors “off”
Middle-speed mode
f(XIN) = 8 MHz 0.7 3 mA

Icc Power source current Output transistors “off”
Middle-speed mode
f(XIN) = 8 MHz (in WIT state) 0.4 15 mA
Output transistors “off”
Additional current when LPC I/F functions
LCLK = 33 MHz 15 mA
AII oscillation stopped Ta = 25 °C 0.1 1.0 A
(in STP state)
Output transistors “off” Ta =85 °C 10 HA
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Table 18 Timing requirements
(Vcc=3.3V+0.3V,Vss=0V, Ta=-20to 85 °C, unless otherwise noted)

Symbol Paramet Limits Unit
arameter ni
ymboo Min. Typ. Max.
tw(RESET) Reset input “L” pulse width 16 tC(XIN)
tc(XIN) Main clock input cycle time 125 ns
tWH(XIN) Main clock input “H” pulse width 50 ns
tWL(XIN) Main clock input “L” pulse width 50 ns
tc(CNTR) CNTRo, CNTR1 input cycle time 200 ns
twH(CNTR) CNTRo, CNTR1 input “H” pulse width 80 ns
tWL(CNTR) CNTRo, CNTR1 input “L” pulse width 80 ns
INTo, INT1, INT20, INT30, INT40, INT21, INT31, INT41
tWH(INT ' ' , J J ' '
(INT) input “H” pulse width 80 ns
INTo, INT1, INT20, INT30, INT40, INT21, INT31, INT41
EWL(INT) input “L” pulse width 80 ns
Table 19 Switching characteristics
(Vec=3.3V£0.3V,Vss=0V, Ta=-20to 85 °C, unless otherwise noted)
Test Limits .
t - Unit
Symbol Parameter conditions Min. Typ. | Max.
tr (CMOS) CMOS output rising time (Note 1) ) 10 30 ns
tf (CMOS) CMOS output falling time (Note 1) Fig. 46 10 | 30 ns

Notes 1: The XouT pin is excluded.
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Measurement output pin

I
!

CMOS output

Fig. 47 Circuit for measuring output switching characteristics
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Timing diagram

IC(CNTR)

IWH(CNTR) L IWL(CNTR)

CNTRo, CNTR1

0.8Vee )’\‘( 0.2Vcc

-

TWH(INT) | TWL(INT)

INTo, INT1, INT5

0.8Vcc )’\‘( 0.2Vee

L

L
—

INT20, INT30, INT40
INT21, INT31, INT41

) IW(RESET) |
RESET
0.2Vee 0.8Vcc
| tC(Xin)
) TWH(XIN) . tWL(XIN)
0.8Vcc
XIN )’\‘( 0.2Vce /

Fig. 48 Timing diagram
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Table 20 Timing requirements and switching characteristics
(Vec=3.3V+0.3V,Vss=0V, Ta=-20to 85 °C, unless otherwise noted)

Standard .
Symbol Parameter Unit

Min. Typ. Max.

tC(CLK) LCLK clock input cycle time 30 ns

tWH(CLK) LCLK clock input “H” pulse width 11 ns

tWL(CLK) LCLK clock input “L” pulse width 11 ns

tsu(D-C) input set up time| LAD3 to LADo, 13 ns
SERIRQ, CLKRUN, LFRAME

SERIRQ,

7

th(C-D) input hold time | LAD3 to LADo, CLKRUN, LFRAME 0 ns
2
2

tv(C-D) LAD3 to LADo, SERIRQ, CLKRUN 12 ne

valid delay time

toff(A-F) LAD3 to LAD0,SERIRQ,CLKRUN 28 "

floating output delay time

Timing diagrams of LPC Bus Interface and Serial Interrupt Output

| tc(CLK)
| twH(CLK) I | twL(CLK)

|
LCLK 7 VIH
VIL

| tsu(D-C) th(C-D) |

LAD[3:0]
SERIRQ, CLKRUN, LFRAME

(Input)

tv(C-D) |

LAD[3:0] X
SERIRQ, CLKRUN

(Active output)

toff(A-F)

LAD[3:0

SERIRQ, CLKRUN
(Floating output )

Fig. 49 Timing diagram of LPC Interface and Serialized IRQ
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PACKAGE OUTLINE

JEITA Package Code | RENESASCode |  Previous Code | MASS[Typ] |
P-LQFP80-12x12-0.50 | PLQP008OKB-A | 80P6Q-A \ 059 |
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REVISION HISTORY 3882 Group Data Sheet

Rev. Date Description
Page Summary

1.00 |Oct 29, 2004 - First edition issued

1.01 |Nov 14, 2005 1 Power dissipation is revised. 1.5 mA - 20mW

1-2,5-6 | Package name of 80P6Q-A is revised. 80P6Q-A - PLQPO080KB-A
3 Table 1 is partly revised.
5 Fig.3 is partly revised.
6 Table 3 is partly added. Note of Table 2 is added.
11 ROM Code Protect Address is added.
14 Table 7 is partly revised.
16 Note 2 of Fig.11 is added.
27 « WATCHDOG TIMER is revised.
* Fig.21 and Fig.22 are partly revised.
47 *« CLOCK GENERATING CIRCUIT is partly revised.
 Fig.42 is partly revised.
48 Note 3 of Fig.44 is added.
50 Reserved Area, Reserved Bit and CPU Mode Register are added.
51 The following are added;
-Termination of Unused Pins
-Product shipped in blank
-Overvoltage
-QzROM Version
-Fig.46 Wiring for the CNVss/(VPP) pin
-Notes On QzROM Writing Orders
-Notes On ROM Code Protect
-DATA REQUIRED FOR QzROM WRITING ORDERS
52 Table 12 is partly revised.
55 Table 17 is partly revised.
60 PACKAGE OUTLINE of 80P6Q-A is revised.
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