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Section 1 Overview

SH7262 Group, SH7264 Group

ltems Specification

CD-ROM decoder .

Support of five formats: Mode 0, mode 1, mode 2, mode 2 form 1, and
mode 2 form 2

Sync codes detection and protection

(Protection: When a sync code is not detected, it is automatically
inserted.)

Descrambling

ECC correction

— P, Q, PQ, and QP correction

— PQ or QP correction can be repeated up to three times
EDC check

Performed before and after ECC

Mode and form are automatically detected

Link sectors are automatically detected

Buffering data control

Buffering CD-ROM data including Sync code is transferred in specified
format, after the data is descrambled, corrected by ECC, and checked
by EDC.

NAND flash memory o
controller .

Direct-connected memory interface with NAND-type flash memory
Read/write in sectors

Two types of transfer modes: Command access mode and sector
access mode (512-byte data + 16-byte management code: with ECC)

Interrupt request and DMA transfer request
Supports flash memory requiring 5-byte addresses (2 Gbits and more)

USB 2.0 host/function e
module

Conforms to the Universal Serial Bus Specification Revision 2.0

480-Mbps, 12-Mbps, and 1.5-Mbps transfer rates provided (host
mode)

480-Mbps and 12-Mbps transfer rates provided (function mode)
On-chip 8-Kbyte RAM as communication buffers
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Section 6 Exception Handling SH7262 Group, SH7264 Group

6.6.2 Trap Instructions

When a TRAPA instruction is executed, trap instruction exception handling starts. The CPU
operates as follows:

1. The exception service routine start address which corresponds to the vector number specified
in the TRAPA instruction is fetched from the exception handling vector table.

2. The status register (SR) is saved to the stack.

3. The program counter (PC) is saved to the stack. The PC value saved is the start address of the
instruction to be executed after the TRAPA instruction.

4. After jumping to the exception service routine start address fetched from the exception
handling vector table, program execution starts. The jump that occurs is not a delayed branch.

6.6.3 Slot Illegal Instructions

An instruction placed immediately after a delayed branch instruction is called the “instruction
placed in a delay slot”. When the instruction placed in the delay slot is undefined code (including
FPU instructions and FPU-related CPU instructions in FPU module standby state), an instruction
that rewrites the PC, a 32-bit instruction, an RESBANK instruction, a DIVS instruction, or a
DIVU instruction, slot illegal exception handling starts when such kind of instruction is decoded.
When the FPU has entered a module standby state, the floating point operation instruction and
FPU-related CPU instructions are handled as undefined codes. If these instructions are placed in a
delay slot and then decoded, a slot illegal instruction exception handling starts.

The CPU operates as follows:

1. The exception service routine start address is fetched from the exception handling vector table.
2. The status register (SR) is saved to the stack.

3. The program counter (PC) is saved to the stack. The PC value saved is the jump address of the
delayed branch instruction immediately before the undefined code, the instruction that rewrites
the PC, the 32-bit instruction, the RESBANK instruction, the DIVS instruction, or the DIVU
instruction.

4. After jumping to the exception service routine start address fetched from the exception
handling vector table, program execution starts. The jump that occurs is not a delayed branch.
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SH7262 Group, SH7264 Group Section 7 Interrupt Controller

Interrupt Vector IPR
Setting
Interrupt Unit
Vector Table Priority Corresponding Internal Default
Interrupt Source Vector Address Offset (Initial Value) IPR (Bit) Priority  Priority
Serial Channel BRI5 252 H'000003F0to  0Oto 15 (0) IPR18 (11t08) 1 High
communi- 5 H'000003F3 A
?at":f” ERI5S 253  H000003F4 to 2
interface H'000003F7
with FIFO
RXI5 254 H'000003F8 to 3
H'000003FB
TXI5 255 H'000003FC to 4
H'000003FF
Channel BRI6 256 H'00000400to  0Oto 15 (0) IPR18 (7 to 4) 1
6 H'00000403
ERI6 257 H'00000404 to 2
H'00000407
RXI6 258 H'00000408 to 3
H'0000040B
TXI6 259 H'0000040C to 4
H'0000040F
Channel BRI7 260 H'00000410to  0to 15 (0) IPR18 (310 0) 1
7 H'00000413
ERI7 261 H'00000414 to 2
H'00000417
RXI7 262 H'00000418 to 3
H'0000041B
TXI7 263 H'0000041C to 4
H'0000041F
Serial /O SIOFI 264 H'00000420to  0to 15 (0) IPR19 (15t0 12) — v
with FIFO H'00000423 Low
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Section 9 Bus State Controller

SH7262 Group, SH7264 Group

Bit

Initial

Bit Name Value

R/W

Description

24to 22

IWRWS[2:0] 011

R/W

Idle Cycles for Read-Write in the Same Space

Specify the number of idle cycles to be inserted after
the access to a memory that is connected to the
space. The target cycle is a read-write cycle of which
continuous access cycles are for the same space.

000: No idle cycle inserted
001: 1 idle cycle inserted
010: 2 idle cycles inserted
011: 4 idle cycles inserted
100: 6 idle cycles inserted
101: 8 idle cycles inserted
110: 10 idle cycles inserted
111: 12 idle cycles inserted

211019

IWRRD[2:0] 011

R/W

Idle Cycles for Read-Read in Another Space

Specify the number of idle cycles to be inserted after
the access to a memory that is connected to the
space. The target cycle is a read-read cycle of which
continuous access cycles switch between different
space.

000: No idle cycle inserted
001: 1 idle cycle inserted
010: 2 idle cycles inserted
011: 4 idle cycles inserted
100: 6 idle cycles inserted
101: 8 idle cycles inserted
110: 10 idle cycles inserted
111: 12 idle cycles inserted
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SH7262 Group, SH7264 Group

Section 9 Bus State Controller

Figures 9.14 shows an example of the connection of the SDRAM with the LSI.

This LSI

A14

A1
CKE
CKIO
Csn

RAS
CAS
RD/WR
D15

DO
DQMU
DML

64M SDRAM
(1M x 16-bit x 4-bank)

A13

A0

CKE

CLK
Cs

RAS

CAS

WE

V015

1/00

DQMU

DQML

(2) Address Multiplexing

Figure 9.14 Example of 16-Bit Data Width SDRAM Connection

An address multiplexing is specified so that SDRAM can be connected without external
multiplexing circuitry according to the setting of bits BSZ[1:0] in CSnBCR and bits A2ROW/[1:0],
A2COL[1:0], ABROW[1:0], and A3COL[1:0] in SDCR. Tables 9.9 to 9.11 show the relationship
between the settings of bits BSZ[1:0], A2ROW[1:0], A2COL[1:0], A3ROW[1:0], and
A3COL[1:0] and the bits output at the address pins. Do not specify those bits in the manner other
than this table, otherwise the operation of this LSI is not guaranteed. A25 to A18 are not
multiplexed and the original values of address are always output at these pins.

When the data bus width is 16 bits (BSZ1 and BSZ0 = B'10), AO of SDRAM specifies a word
address. Therefore, connect this AO pin of SDRAM to the A1 pin of the LSI; the Al pin of
SDRAM to the A2 pin of the LSI, and so on.

R0O1UH0134EJ0400 Rev. 4.00
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SH7262 Group, SH7264 Group Section 11 Multi-Function Timer Pulse Unit 2

TCNT_O value
e = = N P
H'0520

TGRA 0 .
H'0000 : e
TGRC.O  H0200 X | H0450 X ! HO520 X

; E\ Transfer | E\ E '
TGRA_O x ' H0200 X H0450 ! X Hoszo X

TIOCA _l—l [ |_|_

Figure 11.19 Example of Buffer Operation When TCNT_0 Clearing is Selected for
TGRC_0 to TGRA_0 Transfer Timing

11.4.4 Cascaded Operation

In cascaded operation, two 16-bit counters for different channels are used together as a 32-bit
counter.

This function works by counting the channel 1 counter clock upon overflow/underflow of
TCNT_2 as set in bits TPSCO to TPSC2 in TCR.

Underflow occurs only when the lower 16-bit TCNT is in phase-counting mode.
Table 11.42 shows the register combinations used in cascaded operation.

Note: When phase counting mode is set for channel 1, the counter clock setting is invalid and the
counters operates independently in phase counting mode.

Table 11.42 Cascaded Combinations

Combination Upper 16 Bits Lower 16 Bits
Channels 1 and 2 TCNT_A1 TCNT_2

For simultaneous input capture of TCNT_1 and TCNT_2 during cascaded operation, additional
input capture input pins can be specified by the input capture control register (TICCR). The edge
detection that is the condition for input capture uses a signal representing the logical OR of the
original input pin and the added input pins. For details, see (4) Cascaded Operation Example (c).
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Section 11 Multi-Function Timer Pulse Unit 2 SH7262 Group, SH7264 Group

(3) Interrupt Skipping in Complementary PWM Mode

Interrupts TGIA_3 (at the crest) and TCIV_4 (at the trough) in channels 3 and 4 can be skipped up
to seven times by making settings in the timer interrupt skipping set register (TITCR).

Transfers from a buffer register to a temporary register or a compare register can be skipped in
coordination with interrupt skipping by making settings in the timer buffer transfer register
(TBTER). For the linkage with buffer registers, refer to description (c), Buffer Transfer Control
Linked with Interrupt Skipping, below.

A/D converter start requests generated by the A/D converter start request delaying function can
also be skipped in coordination with interrupt skipping by making settings in the timer A/D
converter request control register (TADCR). For the linkage with the A/D converter start request
delaying function, refer to section 11.4.9, A/D Converter Start Request Delaying Function.

The setting of the timer interrupt skipping setting register (TITCR) must be done while the
TGIA_3 and TCIV_4 interrupt requests are disabled by the settings of TIER_3 and TIER_4 along
with under the conditions in which TGFA_3 and TCFV_4 flag settings by compare match never
occur. Before changing the skipping count, be sure to clear the T3AEN and T4VEN bits to O to
clear the skipping counter.

(a) Example of Interrupt Skipping Operation Setting Procedure

Figure 11.67 shows an example of the interrupt skipping operation setting procedure. Figure 11.68
shows the periods during which interrupt skipping count can be changed.

[1] Set bits T3BAEN and T4VEN in the timer interrupt

( Interrupt skipping ) skipping set register (TITCR) to 0 to clear the
skipping counter.

[2] Specify the interrupt skipping count within the
Clear interrupt skipping counter | [1] range from 0 to 7 times in bits BACOR2 to
3ACORO0 and 4VCOR2 to 4VCORO in TITCR, and
enable interrupt skipping through bits TSAEN and

T4VEN.
Set skipping count and 2]
enable interrupt skipping Note: The setting of TITCR must be done while the
TGIA_3 and TCIV_4 interrupt requests are
disabled by the settings of TIER_3

and TIER_4 along with under the conditions in
<Interrupt skipping> which TGFA_3 and TCFV_4 flag settings by

compare match never occur.

Before changing the skipping count, be sure to

clear the T3AEN and T4VEN bits to 0 to clear

the skipping counter.

Figure 11.67 Example of Interrupt Skipping Operation Setting Procedure
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Section 13 Watchdog Timer

SH7262 Group, SH7264 Group

Figure 13.1 shows a block diagram.

Standby |«
cancellation ¢ control <

!

I Divider I

Interrupt Interrupt |« Clock selection
request < ' control IYYVYVYVYYY
i Clock selector |
WDTOVF <= Reger Clock
Internal reset <——— control Overflow
requests ! A A
! +—| WRCSR |€—| WTCSR | WTCNT
E A At A
| ( Bus interface )
- -
[Legend]

WTCSR: Watchdog timer control/status register
WTCNT: Watchdog timer counter
WRCSR: Watchdog reset control/status register

Note: * The internal reset signal can be generated by making a register setting.

Standby
mode

Peripheral
clock

Figure 13.1 Block Diagram

13.2  Input/Output Pin
Table 13.1 shows the pin configuration.

Table 13.1 Pin Configuration

Pin Name Symbol /0

Function

Watchdog timer overflow WDTOVF Output

Outputs the counter overflow signal in

watchdog timer mode

Page 662 of 2108

RO1UH0134EJ0400 Rev. 4.00

RENESAS

Sep 24, 2014




SH7262 Group, SH7264 Group Section 14 Realtime Clock

14.3.12 Day of Week Alarm Register (RWKAR)

RWKAR is an alarm register corresponding to the BCD-coded day of week counter RWKCNT.
When the ENB bit is set to 1, a comparison with the RWKCNT value is performed. From among
RSECAR/RMINAR/RHRAR/RWKAR/RDAY AR/RMONAR/RCR3, the counter and alarm
register comparison is performed only on those with ENB bits set to 1, and if each of those
coincides, an alarm flag of RCR1 is set to 1.

The assignable range is from 0 through 6 + ENB bits (practically in BCD), otherwise operation
eITors occur.

Blit: 7 6 5 4 3 2 1 0
lene| - [ - [ -] -] oy |

Initial value: undefined O 0 0 O Undefined Undefined Undefined
R/W: R/W R R R R RW R/W RW

Initial
Bit Bit Name  Value R/W  Description
7 ENB Undefined R/W  When this bit is set to 1, a comparison with the
RWKCNT value is performed.
6to3 — AllO R Reserved
These bits are always read as 0. The write value should
always be 0.
2to0 Day Undefined R/W  Day of Week Setting Value
000: Sunday
001: Monday
010: Tuesday
011: Wednesday
100: Thursday
101: Friday
110: Saturday
111: Reserved (setting prohibited)
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Section 14 Realtime Clock SH7262 Group, SH7264 Group

14.5  Usage Notes

14.5.1 Register Writing during Count

The following registers cannot be written to during a count (while bit 0 = 1 in RCR2).
RSECCNT, RMINCNT, RHRCNT, RDAYCNT, RWKCNT, RMONCNT, RYRCONT
The count must be stopped before writing to any of the above registers.

14.5.2  Use of Realtime Clock Periodic Interrupts

The method of using the periodic interrupt function is shown in figure 14.5.

A periodic interrupt can be generated periodically at the interval set by bits PES2 to PESO in
RCR2. When the time set by bits PES2 to PESO has elapsed, the PEF is set to 1.

The PEF is cleared to O upon periodic interrupt generation or when bits PES2 to PESO are set.
Periodic interrupt generation can be confirmed by reading this bit, but normally the interrupt
function is used.

Set PES, clear PEF Set PES2 to PESO
and clear PEF to 0
in RCR2

Elapse of time set by PES
|
Clear PEF Clear PEF to 0
|

Figure 14.5 Using Periodic Interrupt Function
14.5.3  Transition to Standby Mode after Setting Register

When a transition to standby mode is made after registers in this module are set, sometimes
counting is not performed correctly. After making register settings, do not fail to perform a
dummy read of the registers to which settings were made before entering the standby state.
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SH7262 Group, SH7264 Group

Section 15 Serial Communication Interface with FIFO

Figure 15.3 shows a sample flowchart for initialization.

Start of initialization

| Clear the TE and RE bits in SCSCR to 0

| Set the TFRST and RFRST bits in SCFCR to 1 |

After reading flags ER, DR, and BRK in SCFSR,
and each flag in SCLSR, write 0 to clear them

Set the CKE1 and CKEO bits in SCSCR
(leaving bits TIE, RIE, TE, and RE cleared to 0)

(1

| Set data transfer format in SCSMR

| 2

| Set the BGDM and ABCS bits in SCEMR

| Set value in SCBRR

|

Set the RTRG1, RTRGO, TTRG1, TTRGO, and
MCE bits in SCFCR, and
clear TFRST and RFRST bits to 0

Set the general I/O port external pins used
SCK, TxD, RxD

[4]

Set the TE and RE bits in SCSCR to 1,
and set the TIE, RIE, and REIE bits

5]

End of initialization

(1

(2]

(3]

[4]

(5]

Set the clock selection in SCSCR.
Be sure to clear bits TIE, RIE, TE,
and RE to 0.

Set the data transfer format in
SCSMR.

Write a value corresponding to the
bit rate into SCBRR. (Not
necessary if an external clock is
used.)

Sets the general I/O port external pins
used. Set as RxD input at receiving
and TxD at transmission.

However, no setting for SCK pin is
required when CKE[1:0] is 00.

In the case when internal synchronous
clock output is set, the SCK pin starts
outputting the clock at this stage.

Set the TE bit or RE bit in SCSCR
to 1. Also set the RIE, REIE, and
TIE bits. Setting the TE and RE bits
enables the TxD and RxD pins to be
used.

When transmitting, the SCIF will go
to the mark state; when receiving,

it will go to the idle state, waiting for
a start bit.

Figure 15.3 Sample Flowchart for Initialization

RO1UH0134EJ0400 Rev. 4.00
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Section 18 Serial Sound Interface SH7262 Group, SH7264 Group

(1) Reception Using Direct Memory Access Controller

Define SCKD, SWSD, MUEN,

Release from reset, DEL, PDTA, SDTA, SPDP,
set SSICR configuration bits. SWSP, SCKP, SWL, DWL,
CHNL
Y

Set up the direct memory
access controller.
Enable the direct memory
access controller.

v
Enable error interrupts
and receive interrupts, RUIEN=1,ROIEN=1,RIE =1,
then enable reception. REN =1
v
] Wait for an interrupt.

Error interrupt?

End of DMA transfer?

<More data to be received

No
V‘
Disable receive operation, REN =0,
disable an error interrupt, RUIEN =0, ROIEN =0,
enable an idle interrupt. IIEN=1,RIE=0
v

Wait for an idle interrupt
from this module

Note: * If an error interrupt (underflow/overflow) occurs,
go back to the start in the flowchart again.

Figure 18.22 Reception Using Direct Memory Access Controller
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SH7262 Group, SH7264 Group Section 20 Controller Area Network

e TXCRO
Bt 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| TXCRO[15:1] | E |
Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R/W: R/W#* R/W#* R/W#* R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W=* R/W+* R/W#* RW* RW* R

Note: * Only writing a 'l' to a Mailbox that is requested for transmission and is configured as
transmit.

Bit 15 to 1 — Requests the corresponding Mailbox, that is in the queue for transmission, to cancel
its transmission. The bit 15 to 1 corresponds to Mailbox-15 to 1 (and TXPRO[15:1]) respectively.
Bit[15:1]: TXCRO Description

0 Transmit message cancellation idle state in corresponding mailbox (Initial
value)

[Clearing Condition]
Completion of transmit message cancellation (automatically cleared)

1 Transmission cancellation request made for corresponding mailbox

Bit 0 — This bit is always '0' as this is a receive-only mailbox. Writing a '1' to this bit position has
no effect and always read back as a ‘0.

(3) Transmit Acknowledge Register (TXACK1, TXACKO0)

The TXACKI1 and TXACKO are 16-bit read/conditionally-write registers. These registers are used
to signal to the CPU that a mailbox transmission has been successfully made. When a transmission
has succeeded this module sets the corresponding bit in the TXACK register. The CPU may clear
a TXACK bit by writing a '1' to the corresponding bit location. Writing a '0' has no effect.

e TXACKI

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I TXACK1[15:0]

Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W: R/W#* R/W#* R/W= R/W=* R/W* R/W=* R/W=* R/W=* R/W=* R/W+* R/W=* R/W#* R/W* R/W* R/W* R/W=*

Note: * Only when writing a '1" to clear.

RO1UHO0134EJ0400 Rev. 4.00 Page 1031 of 2108
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SH7262 Group, SH7264 Group Section 20 Controller Area Network

Figure 20.15 shows allowed state transitions.
— Please don't set MCRS (Sleep Mode) without entering Halt Mode.

— After MCRI1 is set, please don't clear it before GSR4 is set and this module enters Halt

Mode.
Power On/SW Reset
clear MCRO
and GSR3 =0
clear MCR1 Transmission
and MCR5

Reception

set MCR1#3 clear MCR5%1

clear MCR5
set MCR1#4

Halt Request

except Transmitter/Receiver/BusOff, if MCR6 = 0
BusOff or except Transmitter/Receiver, if MCR6 = 1

Halt Mode Sleep Mode

set MCR5
clear MCR1#2

Figure 20.15 Halt Mode/Sleep Mode

Notes: 1. MCRS can be cleared by automatically by detecting a dominant bit on the CAN Bus if

MCRY7 is set or by writing '0'.

2. MCRI is cleared in SW. Clearing MCR1 and setting MCRS5 have to be carried out by
the same instruction.

3. MCRI1 must not be cleared in SW, before GSR4 is set. MCR1 can be set automatically
in HW when this module moves to Bus Off and MCR14 and MCR6 are both set.

4. When MCRS5 is cleared and MCRI1 is set at the same time, this module moves to Halt
Request. Right after that, it moves to Halt Mode with no reception/transmission.

The following table shows conditions to access registers.
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Section 20 Controller Area Network SH7262 Group, SH7264 Group

When this module recognises the end of the Arbitration field while receiving a message, it starts
comparing the received identifier to the identifiers set in the Mailboxes, starting from Mailbox-31
down to Mailbox-0. It first checks the MBC if it is configured as a receive box, and reads LAFM,
and reads the CAN-ID of Mailbox-31 (if configured as receive) to finally compare them to the
received ID. If it does not match, the same check takes place at Mailbox-30 (if configured as
receive). Once this module finds a matching identifier, it stores the number of Mailbox-[N] into an
internal buffer, stops the search, and goes back to idle state, waiting for the EndOfFrame (EOF) to
come. When the 6" bit of EOF is notified by the CAN Interface logic, the received message is
written or abandoned, depending on the NMC bit. No modification of configuration during
communication is allowed. Entering Halt Mode is one of ways to modify configuration. If it is
written into the corresponding Mailbox, including the CAN-ID, i.e., there is a possibility that the
CAN-ID is overwritten by a different CAN-ID of the received message due to the LAFM used.
This also implies that, if the identifier of a received message matches to ID + LAFM of 2 or more
Mailboxes, the higher numbered Mailbox will always store the relevant messages and the lower
numbered Mailbox will never receive messages. Therefore, the settings of the identifiers and
LAFMs need to be carefully selected.

With regards to the reception of data and remote frames described in the above flow diagram the
clearing of the UMSR flag after the reading of IRR is to detect situations where a message is
overwritten by a new incoming message stored in the same mailbox (if its NMC = 1) while the
interrupt service routine is running. If during the final check of UMSR a overwrite condition is
detected the message needs to be discarded and read again.

In case UMSR is set and the Mailbox is configured for overrun (NMC = 0) the message is still
valid, however it is obsolete as it is not reflecting the latest message monitored on the CAN Bus.

Please access the full Mailbox content before clearing the related RXPR/RFPR flag.

Please note that in the case a received remote frame is overwritten by a data frame, both the
remote frame receive interrupt (IRR2) and data frame received interrupt (IRR1) and also the
Receive Flags (RXPR and RFPR) are set. In an analogous way, the overwriting of a data frame by
a remote frame, leads to setting both IRR2 and IRRI.

When a message is received and stored into a Mailbox all the fields of the data not received are
stored as zero. The same applies when a standard frame is received. The extended identifier part
(EXTID[17:0]) is written as zero.
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Initial
Bit Bit Name Value R/W Description
4 SACK 0 R/W=*'  Setup Transaction Normal Response Interrupt Status

Indicates the status of the setup transaction normal
response interrupt when the host controller function
is selected.

0: SACK interrupts not generated

1: SACK interrupts generated

This module detects the SACK interrupt when ACK
response is returned from the peripheral device
during the setup transactions issued by this module,
and sets this bit to 1. Here, if the corresponding
interrupt enable bit has been set to 1, this module
generates the SACK interrupt.

3to0 — AllO R Reserved

These bits are always read as 0. The write value
should always be 0.

Notes: 1. Only 0 can be written.

2. This module can detect a change in the status indicated by the BCHG bit even while the
clock supply is stopped (while SCKE is 0), and outputs an interrupt when the
corresponding interrupt enable bit is enabled. Clearing the status should be done after
enabling the clock supply.

No interrupts other than BCHG can be detected while the clock supply is stopped (while
SCKE is 0).

26.3.18 BRDY Interrupt Status Register (BRDYSTS)
BRDYSTS is a register that indicates the BRDY interrupt status for each pipe.

This register is initialized by a power-on reset.

Bit: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

_ _ _ _ _ _ PIPE9Q | PIPE8 [ PIPE7 | PIPE6 | PIPE5 | PIPE4 [ PIPE3 | PIPE2 | PIPE1 | PIPEO
| | | | | | | BRDY | BRDY | BRDY | BRDY | BRDY | BRDY | BRDY | BRDY | BRDY | BRDY

Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R/W: R R R R R R R/W=T R/W=1T R/W=#1 R/W=T R/W*1 R/W*1 R/W*1 R/W*1 R/W=*1 R/W*1
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32.2.3 Port A Port Register 0 (PAPR0)

PAPRO is a 16-bit read-only register, in which the PA3PR to PAOPR bits correspond to the PA3 to
PAO pins, respectively. PAPRO always returns the states of the pins.

B N N S S S N N N R - A R0

Initial value: 0 0 0 0 0 0 0 0 0 0 0 0 PA3 PA2 PA1 PAO
RW: R R R R R R R R R R R R R R R R

Bit Bit Name Initial Value R/W Description

15t04 — AllO R Reserved

These bits are always read as 0. The write value
should always be 0.

3 PA3PR Pin state R The pin state is returned. These bits cannot be
2 PA2PR Pin state R modified.

1 PA1PR Pin state R

0 PAOPR Pin state R

32.24 Port B Control Registers 0 to 5 (PBCR0 to PBCRS5)

PBCRO to PBCRS are 16-bit readable/writable registers that are used to select the functions of the
multiplexed pins on port B.

(1) Port B Control Register 5 (PBCRS5)

Bt: 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ PB22MD[1:0] ‘ - ‘ - ‘ PB21MD[1:0] ‘ - ‘ - ‘ PB20MD[1:0]

Inialvalue: 0 0o o0 o0 o0 ©0 ©0 0 0O O O O 0 0 0 oA
RW. R R R R R R RW RW R R RW RW R R RW RW

Bit Bit Name Initial Value R/W Description

15t0 10 — AllO R Reserved

These bits are always read as 0. The write value
should always be 0.
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Section 32 General Purpose I/O Ports

Table 32.15 Port C Data Register 0 (PCDR0) Read/Write Operation

e Bits 10 to 0 of PCDRO

PCIORO

Pin Function Read Operation Write Operation

0

General input  Pin state

Can write to PCDRO, but it has no effect on the pin
state.

Other than Pin state
general input

Can write to PCDRO, but it has no effect on the pin
state.

General output PCDRO value

Value written is output from pin

Other than PCDRO value
general output

Can write to PCDRO, but it has no effect on the pin
state
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Notes: 1. An address pin to be connected to pin A10 of SDRAM.
2. The waveform for DACKn and TENDn is when active low is specified.

Figure 37.27 Synchronous DRAM Burst Read Bus Cycle (Four Read Cycles)
(Bank Active Mode: PRE + ACT + READ Commands, Different Row Addresses,
CAS Latency 2, WTRCD = 0 Cycle)
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