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Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. Allinformation included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes
on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
Genera Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in

the manual.

— The input pins of CMOS products are generally in the high-impedance state. In
operation with an unused pin in the open-circuit state, extra electromagnetic noise is
induced in the vicinity of LSI, an associated shoot-through current flows internally, and
malfunctions may occur due to the false recognition of the pin state as an input signal.
Unused pins should be handled as described under Handling of Unused Pins in the
manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LS| are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the
states of pins are not guaranteed from the moment when power is supplied until the
reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on
reset function are not guaranteed from the moment when power is supplied until the
power reaches the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LSl is not guaranteed if they are
accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has

become stable. When switching the clock signal during program execution, wait until the

target clock signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization
of the clock signal. Moreover, when switching to a clock signal produced with an
external resonator (or by an external oscillator) while program execution is in progress,
wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different type number,
confirm that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different type numbers
may differ because of the differences in internal memory capacity and layout pattern.
When changing to products of different type numbers, implement a system-evaluation
test for each of the products.
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Preface

The SH7727 microprocessor incorporates the 32-bit SH-3 CPU and is a so equipped with
peripheral functions necessary for configuring a user system.

The SH7727 isbuilt in with avariety of peripheral functions such as cache memory, memory
management unit (MMU), interrupt controller, timers, three serial communication interfaces (SCI,
SCIF, SIOF), real-time clock (RTC), user break controller (UBC), bus state controller (BSC) and
AFE interface. The SH7727 can be used in a variety of applications that demand a high-speed
microcomputer with low power consumption.

The descriptions in this manual are based on the SH7727C. For details on using versions previous
to the SH7727C please refer to Using Versions Previous to the SH7727C at the end of the manual.
Note that the version isthe SH7727C if “C” is engraved on the chip and the version isthe
SH7727B if “B” isengraved. If there is no such indication the product is aversion previousto the
SH7727B. (See Appendix E.)

Target Readers: Thismanual is designed for use by people who design application systems using
the SH7727.

To use this manual, basic knowledge of electric circuits, logic circuits and microcomputersis
required.

Purpose: This manual provides the information of the hardware functions and electrical
characteristics of the SH7727.

The SH-3, SH-3E, SH3-DSP Software Manual contains detailed information of executable
instructions. Please read the Software Manual together with this manual.

How to Use the Book:
e To understand general functions

— Read the manual from the beginning.

The manual explains the CPU, system control functions, peripheral functions and electrical
characteristicsin that order.

e To understanding CPU functions
— Refer to the separate SH-3, SH-3E, SH3-DSP Software Manual.

Explanatory Note: Bit sequence: upper bit at |eft, and lower bit at right

List of Related Documents: The latest documents are available on our Web site. Please make
sure that you have the latest version. (http://www.renesas.con)
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User manuals for SH7727
Name of Document

Document No.

SH7727 Hardware Manual

This manual

SH-3, SH-3E, SH3-DSP Software Manual

REJ09B0317-0400

User manuals for development tools
Name of Document

Document No.

SuperH™ RISC engine C/C++ Compiler, Assembler, Optimizing
Linkage Editor Compiler Package V.9.00 User's Manual

REJ10B0152-0101

SuperH™ RISC engine High-Performance Embedded Workshop 3
User's Manual

REJ10B0025-0200H

SuperH RISC engine High-Performance Embedded Workshop 3
Tutorial

REJ10B0023-0200H

Application Note
Name of Document

Document No.

SuperH RISC engine C/C++ Compiler Package Application Note

REJO5B0463-0400
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Revisions and Additions

Page Previous Version Revised Version
3, 17, | Crystal oscillator, (a) crystal oscillation, Crystal resonator
236, | oscillator
260,
261,
262,
265,
277,
479,
933
9 1.3.1 Pin Arrangement
Figure 1.2 Pin Arrangement
(PRQP0240KC-B)
129 RAS3/PTI[0] RAS/
128 CKE/PTK[5] gg gﬁggﬂ[@]
127 PTE[1)/USB2_pwr_en 127 PTE[1J/USB2_pwr_en
126 PTE[2J/USB1_pwr_en 126 PTE[2J/USBL pwr_en
125 RTS2/USB1d_TXENL 125 W/USBld_TXE_NL
gg USB2_ovr_crnt 124 USB2 ovr current
USB1_ovr_crnt/USBF_VBUS 123 USBT_ovr_ourrent/USBF_VBUS
10 | Figure 1.3 Pin Arrangement
(PLBGO0240JA-A)
S
USBLd_ | USB2 Uselg |USB2-
:PTE2 susPENDlovr- | o|T TM7 1 PTE2| copyp| 0w |PTMS|PTM7
' current
ot =Tas| USBT pr— ——|USB1_
1RAS3|PTEL|RTS2) T=rr PTM4 ' |RAS |PTE1|RTSZ| ow_ [PTM4
H current
15, | 1.3.2 Pin Functions
17, | Table 1.2 SH7727 Pin Function
18 Pin No. Pin No. Pin No. Pin No.
(PRQP0240KC-B) (PLBG0240JA-A) Name [Ie} Function (PRQP0240KC-B) (PLBG0240JA-A) Name 1o Function
123 wi8 USBT_ovr_cmt/ " USB host 1 overcurrent detection / 123 wis USBT_ovr_current/ I/l USB host 1 overcurrent detection /
USBF_VBUS USB function VBUS USBF_VBUS USB function VBUS
124 V17 yﬁl?g:aw,cm\ | USB host 2 overcurrent detection 124 V17 uggz:ow,m 1 USB host 2 overcurrent detection
129 W15 RAS3/PTI(0] ellle} RAS for SDRAM / 1/0 port J 129 W15 RAS/PTI[0] oo RAS for SDRAM / 1/0 port
B & Gorn i B @ S e g e
278 | 10.9 Notes on Board Design
When Using a PLL Oscillator Circuit:
... In clock mode 7, connect the EXTAL pin | ... In clock mode 7, connect the EXTAL pin
to Vec or Vss and leave the XTAL pin open. | to VecQ or VssQ and leave the XTAL pin
open.
286 | 12.1.3 Pin Configuration

Table 12.1 Pin Configuration

Pin Name Signal 1o Description Pin Name signal o Description

Row address strobe 3 RASS Output  When synchronous DRAM is used in area Row address strobe’ RAS Output ~ When synchronous DRAM is used, RAS
3, RAS3 for 64-Mbyte address. signal.

Column address strobe  CAS Output  When synchronous DRAM is used, CAS Column address strobe ~ CAS Output  When synchronous DRAM is used, CAS
signal is used for 64-Mbyte address. signal .
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Page

Previous Version

Revised Version

323 | 12.3.2 Description of Areas
Area 2: When synchronous DRAM is connected,
When synchronous DRAM is connected, the RAS signal, CAS signal, RD/WR signal,
the RAS3 signal, CAS signal, RD/WR and byte controls DQMHH, DQMHL,
signal, and byte controls DQMHH, DQMHL, | PQMLH, and DQMLL are all asserted and
DQMLH, and DQMLL are all asserted and | @ddresses multiplexed. Control of RAS,
addresses multiplexed. Control of RAS3, CAS, data timing, and address multiplexing
CAS, data timing, and address multiplexing | IS Set with MCR.
is set with MCR.
12.3.2 Description of Areas
Area 3: When synchronous DRAM is connected,
When synchronous DRAM is connected, the RAS signal, CAS signal, RD/WR signal,
the RAS3 signal, CAS signal, RD/WR and byte controls DQMHH, DQMHL,
signal, and byte controls DQMHH, DQMHL, | PQMLH, and DQMLL are all asserted and
DQMLH, and DQMLL are all asserted and | @ddresses multiplexed.
addresses multiplexed.

331 | 12.3.4 Synchronous DRAM Interface
RAS3 RAS

332 | Figure 12.11 Example of 64-Mbit
Synchronous DRAM Connection (32-Bit
Bus Width)
RAS3 RAS

333 | Figure 12.12 Example of 64-Mbit
Synchronous DRAM (16-Bit Bus Width)
RAS3 RAS

336 | Figure 12.13 Basic Timing for Synchronous
DRAM Burst Read
RAS3 RAS

337 | Figure 12.14 Synchronous DRAM Burst
Read Wait Specification Timing
RAS3 RAS

338 | Figure 12.15 Basic Timing for Synchronous
DRAM Single Read
RAS3 RAS

339 | Figure 12.16 Basic Timing for Synchronous
DRAM Burst Write
RAS3 RAS
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Page Previous Version Revised Version

341 | Figure 12.17 Basic Timing for Synchronous
DRAM Single Write
RAS3 RAS

343 | Figure 12.19 Synchronous DRAM Auto-
Refresh Timing
RAS3 RAS

344 | Figure 12.20 Synchronous DRAM Self-
Refresh Timing
RAS3 RAS

346 | Figure 12.21 Synchronous DRAM Mode
Write Timing
RAS3 RAS

379 | 14.1 Overview
This chip includes a four-channel direct This chip includes a four-channel direct
memory access controller (DMAC). The memory access controller (DMAC). The
DMAC can be used in place of the CPU to | DMAC can be used in place of the CPU to
perform high-speed transfers between perform high-speed transfers between
external devices that have DACK (transfer | external devices that have DACK (transfer
request acknowledge signal), external request acknowledge signal), external
memory, memory-mapped external memory, memory-mapped external
devices, and on-chip supporting modules devices, and on-chip supporting modules
(SIOF, SCIF, USB function, and A/D (SIOF, SCIF, USBF, A/D converter, and
converter). Using the DMAC reduces the D/A converter). Using the DMAC reduces
burden on the CPU and increases overall the burden on the CPU and increases
operating efficiency overall operating efficiency

441 | 14.6 Usage Notes
5. The on-chip supporting modules that the | 5. The on-chip supporting modules that the
DMAC can access are, SIOF, SCIF, USB DMAC can access are, SIOF, SCIF, USBF,
function, A/D converter, and 1/O ports. Do A/D converter, D/A converter, and 1/O ports.
not access the other on-chip supporting Do not access the other on-chip supporting
modules by the DMAC. modules by the DMAC.

459 | 16.1.3 Pin Configuration
Table 16.1 RTC Pin Configuration
Notes: 1. When the RTC is not used, set Notes: 1. When the RTC is not used, set
EXTAL2 to pull-up (to Vcc) and make no EXTAL2 to pull-up (to Vcc-RTC) and make
connection for XTAL2. no connection for XTAL2.

— | Section 17 Serial Communication Interface
(SCI)
TxD, RxD, SCK TxDO, RxDO, SCKO
— | Section 18 Smart Card Interface

TxD, RxD, SCK TxDO, RxDO, SCKO
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Bit

Mode TDLE TDRE

543 | 18.1 Overview
As an additional serial communications As an additional serial communications
interface function (SCI), an IC card (smart | interface function, a smart card (integrated
card) interface that is compatible to the circuit card) interface (SCI) that is
ISO/IEC standard 7816-3 for identification compatible with the T = 0 data transfer
of cards is supported. ... protocol of ISO/IEC standard 7816-3

(identification card) is supported. ...

— | Section 19 Serial Communication Interface
with FIFO (SCIF)
TxD/TXD, RxD/RXD, CTS, RTS TxD2, RxD2, CTS2, RTS2

601 | 19.5 Usage Notes
4. Sending a Break Signal: The 1/O 4. Sending a Break Signal: The 1/0
condition and level of the TxD pin are condition and level of the TxD pin are
determined SCP4DT bit in the port SC data | determined SCP4DT bit in the port SC data
register 2 (SCPDR2) and bits SCP4MDO register 2 (SCPDR2) and bits SCP4MDO
and SCP4MD1 port SC control register 2 and SCP4MDL1 port SC control register 2
(SCPCR2). This feature can be used to (SCPCR2). This feature can be used to
send a break signal. To send a break signal | send a break signal. To send a break signal
during serial transmission, clear the CP4DT | during serial transmission, clear the CP4DT
bit to 0 (designating level), then set the bit to 0 (designating level), then set the
SCP4MDO0 and SCP4MD1 bits to 0 and 1, SCP4MDO and SCP4MD1 bits to 1 and 0,
respectively, and finally clear the TE bit to O | respectively, and finally clear the TE bit to O
(halting transmission). When the TE bit is (halting transmission). When the TE bit is
cleared to 0, the transmitter is initialized cleared to 0, the transmitter is initialized
regardless of the current transmission regardless of the current transmission
state, and 0 is output from the TxD pin. state, and 0 is output from the TxD pin.

— | Section 20 Serial 10 (SIOF)
SIOFSYN, SIORXD SIOFSYNC, RxD_SIO

634 | 20.3.4 Register Assignment for Transfer
Data Note: In figure 20.5, only data portions that
Note: In figure 20.5, only data portions that | are shown by the oblique lines are
are shown by the oblique lines are transmitted or received as effective data.
transmitted or received as effective data. Thus, the areas without the oblique lines
Thus, it is necessary to transmit in byte for | are not the object to transmit or receive.
8 bit data and in word 16 bit data. The
areas without the oblique lines are not the
object to transmit or receive.

635 | Table 20.6 Transmit Data Sound Mode

Mode

TDREP
Monaural 1 0 *
Stereo 1 1 0
Same sound for right and left 1 1 1

Monaural 1 0
Stereo 1 1 0
Same sound for right and left 1 1 1
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641

20.3.7 Procedures for Transmit or Receive
(1) Transmitting in Master

Figure 20.9 Example of Transmit Operation
in Master

No| Time chart Setting content of SIOF

No. Time chart Setting content of SIOF }

Settting of SIMDR register, Ssee:;'?gcl(;fcsp;g“o;smgndi'f Settting of SIMDR register, Sem'l“glcfspelra:uon rlnode‘
1 SIMCR register, SITDAR register, transmit or }ecei\?e data, 1 SISCR register, SITDAR register, f;::rrfhogr ;s;;\f’:z';ﬂn o
SIRDAR register, SICDAR register, slot position of control d’ata SIRDAR register, SICDAR register, ot . f t Id‘ I
SIFCTR register P SIFCTR register slot position of control data
r and limit of FIFO request T and limit of FIFO request
642 | (2) Receiving in Master
Figure 20.10 Example of Receive
Operation in Master
No. Time chart Setting content of SIOF No. Time chart Setting content of SIOF
Settting of SIMDR register, Se“"“gf'spe{m‘o” ‘""“9, Settting of SIMDR register, 55“”;9‘0' E"e‘““‘”" ’“‘”‘e‘f
1| | SIMCR register, SITDAR register, el ook ;s&‘\f’fz‘:z’ of 1| | SISCR register, SITDAR register, e ok ":C‘z‘wp‘fz'gé” of
SIRDAR register, SICDAR register, Slot posit " ol dat SIRDAR register, SICDAR register, ot g "  control gt
SIFCTR regier position of control data SIFCTR regter slot position of control data
and limit of FIFO request . and limit of FIFO request
643 | (3) Transmitting in Slave
Figure 20.11 Example of Transmit
Operation in Slave
No. Time chart Setting content of SIOF No. Time chart Setting content of SIOF
Go
Settting of SIMDR register, Se""“g‘”‘ :"e"a"“” '"°“e', Settting of SIMDR register, Se“”l'g“"ipe"““”" ‘"”“e‘(
1 | | SIMCR register, SITDAR register, serial clock, slot ”“Z‘"w‘ of 1| | SISCR register, SITDAR register, serial clock, slot "“Z‘””“ o
SIRDAR register, SICDAR register, ’S'Ii"’;'g‘s‘"‘";n'cﬂﬁz:";‘:a‘a SIRDAR register, SICDAR register, ‘S'@"’Sp';“s‘l‘?a’n"ffc‘;f‘";‘za‘a
SIFCTR register and limit of FIFO request SIFCTR register and limit of FIFO request
644 | (4) Receiving in Slave
Figure 20.12 Example of Receive
Operation in Slave
No. Time chart Setting content of SIOF No. Time chart Setting content of SIOF
Setting of SIMDR register, Se“"“g‘“' pPeanon '"“"e’, Settting of SIMDR register, Se“"l‘g‘wg"e"a““” ”‘“de"
1| | SIMCR register, SITDAR register, serial clock, slot ""Z"“’" o 1| | SISCR register, SITDAR register, serial clock, slot "”z‘””" o
SIRDAR register, SICDAR register, "Ia”s"“‘ or rec'e"'e a‘:' SIRDAR register, SICDAR register, "‘a”sm" or 'ec,e‘vs a“:
SIFCTR register slot position of control data SIFCTR register slot position of control data
and limit of FIFO request : and limit of FIFO request
650 | (5) A Case of 16 hits Stereo (No.2)
Figure 20.17 Transmit or Receive Timing
(16 bits stereo 2)
Setting . =1 me length 64 bits), Setting: TRMD =111, REDG =1, FL = 1101 (frame length 64 bits),
TDLE=1, TDLA3(0 TDLAO=0000, TDRE=1, TDRA3 to TDRAO = 0010, TDLE=1, TDLA3 (o TDLAO=0000, TDRE=1, TDRA3 (o TDRAO = 0010,
RDLE=1, RDLA3to RDLAO=0001, RDRE=1, RDRA3to RDRAO = 0011, RDLE=1, RDLA3toRDLAO=0001, RDRE=1, RDRA3to RDRAO= 0011,
CDOE =0, CDOA3to CDOAO =0000, CDIE=0, CD1A3toCD1AO = 0000 CDOE =0, CDOA3to CDOAO =0000, CDIE=0, CD1A3toCDIAO = 0000

680

22.1.1 Block Diagram
Figure 22.1 Block Diagram of USB PIN
Multiplexer

USB2P, USB2M, USB1P, USB1M

USB2_P, USB2_M, USB1_P, USB1_M
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681 | 22.1.2 Pin Configuration
Table 22.2 Pin Configuration (Analog
Transceiver Signal)
USB1P, USB1M, USB2P, USB2M USB1_P, USB1_M, USB2_P, USB2_M
Note: The pins shown in table 22.2 can be | Note: The pins shown in table 22.2 can be
used as two-port USB host controller pins, | used as two-port USB host controller pins
or as one-port USB host controller pins and | or as one-port USB host controller pins and
oneport USB function controller pins. Make | one-port USB function controller pins.
these pins open, when they are not used. Leave these pins open or pull them down
when not used.
684 | 22.3.1 Example of the Connection between
USB Function Controller and Transceiver
Figure 22.2 Example 1 of Transceiver
Connection for USB function Controller
(On-chip transceiver is used)
USB1P, USB1M USB1_P,USB1_M
685 | Figure 22.3 Example 2 of Transceiver
Connection for USB function Controller
(On-chip transceiver is used)
USB1P, USB1M USB1 P, USB1_M
689 | 22.3.2 Example of the Connection between | Description amended
USB Host Controller and Transceiver
... By using the USB2_ovr_current, ... By using the USB2_ovr_current,
USB2_pwr_en, USB2P, and USB2M pins in | USB2_pwr_en, USB2_P, and USB2_M
an external circuit similar to that in figure pins in an external circuit similar to that in
22.6, you can also use built-in USB figure 22.6, you can also use built-in USB
transceiver 2. ... transceiver 2. ...
689 | Figure 22.6 Example 1 of Transceiver
Connection for USB Host Controller
(On-chip transceiver is used)
USB1P, USB1M USB1_P,USB1_ M
725 | 24.1 General Description Description amended
It is necessary to refer Open HCI It is necessary to refer Open HCI
specification to develop drivers for this USB | specification to develop drivers for this USB
Host Controller and hardware. Host Controller and hardware. Also refer to
the restrictions on the use of the module
listed at the end of this section.
726 | 24.1.2 Pin Configuration

Table 24.1 Pin Configuration
USB1P, USB1M, USB2P, USB2M

USB1_P, USB1_M, USB2_P, USB2_M
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759 | 24.5.1 Restriction of the Data Size in IN
Transfer
When a data packet shorter than When a data packet shorter than
MAXPACKETSIZE (short packet) is MAXPACKETSIZE (short packet) is
transferred in the IN data transfer other transferred in the IN data transfer .,
than the isochronous transfer, following following usages are restricted.
usages are restricted.
2. ...Be sure to transfer MAXPACKETSIZE | 2. ...Be sure to transfer MAXPACKETSIZE
mainly and the processed data will be used | mainly and the processed data will be used
so that the end of the data or head can be | so that the end of the data or head can be
recognized when a short packet is sent. recognized when a short packet is sent.
In applications where the receive data size
cannot be controlled by software, it is not
possible to use software to remove the 1
byte of unnecessary data. When using the
module in such cases, appropriate
countermeasures must be considered.
761 24.8 Usage Notes of Resume Operation of
USB Host Controller (USBH)
Newly added
816 25.4 Clock and LCD Data Signal Examples
Figure 25.19 "Clock and LCD Data Signal
Example" deleted
819 | 25.5 Usage Notes Note 2 newly added
824 | 26.1 Overview
Table 26.1 List of Multiplexed Pins
RAS3 RAS
885 | 30.1.1 Features Newly added
* When the PCC is enabled (POUSE bit in
PCCOGCR set to 1), PCCOWAIT functions
as a WAIT signal in the same manner as
WAIT.
890 | 30.1.4 PCMCIA Support

Figures 30.3 and 30.4 show the relationship
between the memory space of the SH7727
and the memory and I/O spaces of the PC
card in the continuous 16-MB area mode.
Although memory space and I/O space are
supported in area 6.

Figure 30.3  shows the relationship
between the memory space of the SH7727
and the memory and I/O spaces of the PC
card in the continuous 16-MB area mode.
Although memory space and I/O space are
supported in area 6.
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30.2.3 Area 6 Card Status Change Register
(PCCOCSCR)

Bit 4—PCCO0 Status Change (POSC):
Indicates a change in the value of the
STSCHG pin of the PC card when the PC
card connected to area 6 is the 1/0 card
interface type. When the STSCHG pin is
changed from 1 to 0, the SC bit is set to 1.

Bit 4—PCCO Status Change (POSC):
Indicates a change in the value of the
STSCHG pin of the PC card when the PC
card connected to area 6 is the 1/O card
interface type. When the STSCHG pin is
changed from 1 to O, the POSC bit is set to
1.

922,
923

31.3.3 Boundary-Scan Register (SDBSR)

Table 31.3 Correspondence between
SH7727 Pins and Boundary-Scan Register

Bit___._Pin Name o Bit_____Pin Name o Bit___._ Pin Name o Bit_____Pin Name 10
167 USBI_ovi_omi/USBF_VBUS  IN 132 PTELUSB2 PWR_EN out 167 USBI_ow_GURENVUSEF_VBUS IN 132 PTELUSB2 PWR_EN out
166 USB2 ovr omi N 131 CKEPTKS out 166 USBZ ovr Gurent N 181 CKEPTKS out
165  RTS2IUSBIA_TXENL N 130  RAS3PTIO out 165  RTS2/USBLA_TXENL N 130  RAS /PTJO out
164 PTE2USBL_PWR EN N 164 PTE2USBL PWR_EN N
163 PTELUSB2 PWR_EN N 163 PTELUSB2_PWR_EN N
162 CKEPTKS N 162 CKEIPTKS N
161 RASGPTI0 [ 161 RAS|/PTIO N
103 RAS3IPTIO Control 103 RASI/PTI0 Control

Measurement Measurement
Item Symbol  Min Typ Max Unit  Conditions tem Symbol  Min Typ Max Unit  Conditions
Inputhigh  RESETP, v, VeeQ %09 — VecQ+03 V Inputhigh  RESETP, Vi VeeQ %09 — VeeQ+ 03 V
voliage  RESETM, NMI voltage  RESETM, NMI,

IRQS (0 IRQD, IRQS (0 IRQD,

MDS to MDO MDS to MDO,

AL to TALO 1RL3 to IRLO,

PINTIS to PINTO, PINT15 0 PINTO,

ASEDO, ASEMDO,

ADTRG, TRST. ADTRG, TRST,

EXTAL, CKIO EXTAL, CKIO,

EXTAL2 - - - Connect to Vec when EXTAL2 - - - Connect to Vec!RTG
crystal oscillator is when no crystal
connected resonator is

Port L 20 — AVec +03 connected

Other input pins 20 — VeeQ+03 Port L 20 - AVec+03

Other input pins 20 — VecQ +03

965

32.3.6 Synchronous DRAM Timing
Figure 32.31 Synchronous DRAM Auto-
Refresh Cycle (TRAS =1, TPC =1)

RAS3

RAS

966

Figure 32.32 Synchronous DRAM Self-
Refresh Cycle (TPC = 0)

RAS3

RAS

967

Figure 32.33 Synchronous DRAM Mode
Register Write Cycle

CASxx

CAS
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32.3.12 USB Module Signal Timing
Table 32.15 USB Module Signal Timing

Item Symbol Min Max Unit Figure Item Symbol Min Max Unit Figure
UCLK external input clock trrEQ 47.9 48.1 MHz 32.58 UCLK external input clock trreQ 479 48.1 MHz 32.58
frequency (48 MHz) frequency (48 MHz) (when using
Clock rise time [ — 6 ns USB function controller)
Clock fall time teag — 6 ns UCLK external input clock 47976 48.024

frequency (48 MHz) (when using

USB host controller)

Clock rise time trag — 6 ns

Clock fall time teas — 6 ns

989

32.3.14 AC Characteristics Measurement
Conditions
Figure 32.60 Output Load Circuit

Notes: 1. C, is the total value that includes
the capacitance of measurement
instruments, etc., and is set as follows for
each pin.

30pF: CKIO, RASxx, CASxx, CS0, CS2 to
CS6, CE2A, CE2B, BACK

Note amended

Notes: 1. C. is the total value that includes
the capacitance of measurement
instruments, etc., and is set as follows for
each pin.

30pF: CKIO, RAS, CAS, CS0, CS2 to CS6,
CE2A, CE2B, BACK

994,
996

A.1 Pin Functions
Table A.1 Pin Functions

Signal Name Pin No. Power- | anual Release/ Signal Name Pin No Power- | vanua Release/
Type o on Standby | Open Bus Type 1o on Standby | Open Bus
(initial Status: Bold) (HQFP) Romey | Reset Phvileges (initial Status: Bold) (HQFP) Romey | Reset Prvileges
Bus RAS3/PTI0] 129,130, 0iio H oF T ZiiK T zine Bus RAS /PTI[0), 126,130, 0lio H o T ZiK 2P
functions | Reserved/PTI1], 133,135, functions | Reserved/PTJ[1], 133,135,
Reservedrm[a]'f 136 Reserved/PTJ[3] ", 136
Reserved/PTI4] ", Reserved/PTJ[4]*,
Reserved/PTJ[5] Reserved/PT)|
USB related |USB1_owr_cmt/ 123 in 21z 2z " USB related |USBT_ovr_cument/ 123 i 2z 2z "
USBF_VBUS USBF_VBUS
USB2_owr_omt 124 | z z USB2_ovr_ourrent 124 z z |
999, | A.2 Treatment of Unused Pins
' | Table A.2 Treatment of Unused Pins
signal Name Treatment Signal Name . o o p Treatment
Type (initial Status: Bold) PinNo (HQFP) | PinNo (CSP) | /0 |, 0 Not Used Type (initial Status: Bold) in No (HQFP) | Pin No (CSP) O |when Not Used
Clockand  |XTAL2 2 B4 o |open Clockand  XTAL2 2 B4 o |open
oscillation gy a5 3 a2 I |Connectto Ve oscillation  Tgyral > 3 A2 I Pullup (Vec-
related related RTC)
|RAS3IPTIO], 120,130,133,  |WI5,T16,W14, | OO |Open Bus RAS PTI(0), 126,130,133 [Wi5, T16, W14, | OO [Open
functions | Reserved/PTJ1], 135,136 U14, T14 functions  Reserved/PTJ[1], 135,136 14, T14
Reserved/PTJ[3], Reserved/PTJ[3],
Reserved/PTJ[4], Reserved/PTJ[d],
Reserved/PTJ[5] Reserved/PTJ[s]
USE reiated |USBI_ovi_cmt/USEF_VEUS 123 Wig Wi TPuilup USE related | USBI_ovr_eumant/ 123 Wig i TPuilup
r_omt 124 vi7 I [Pullup USBF_VBUS
|UsB1_P(analog), 226, 227, 229, 230 |F3, F2, E4, E3 10 [open™ USBZ_owr_current 124 V17 | |Pullup
USB1_M(analog), USB1_P(analog) 226, 227, 229, 230 |F3, F2, E4, E3 10 |open*” or pull
USB2_P(analog), USB1_M(analog), down

USB2_M(analog)

USB2_P(analog).
USB2_M(analog)

1004,
1005

A.3 Pin Status when Accessing Address
Spaces

Table A.3 Pin Status (Normal Memory/Little
Endian)

RAS3

RAS

1006,
1007

Table A.4 Pin Status (Normal Memory/Big
Endian)

RAS3

RAS
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1008, | Table A.5 Pin Status (Burst ROM/Little
1009 | Endian)

RAS3 RAS

1010, | Table A.6 Pin Status (Burst ROM/Big
1011 | Endian)

RAS3L RAS
RAS3 RAS

1012 | Table A.7 Pin Status (Synchronous
DRAM/Little Endian)

RAS3 RAS

1013 | Table A.8 Pin Status (Synchronous
DRAM/Big Endian)

RAS3 RAS

1014, | Table A.9 Pin Status (PCMCIA/Little
1015 | Endian)

RAS3 RAS

1016, | Table A.10 Pin Status (PCMCIA/Big
1017 | Endian)

RAS3 RAS

All trademarks and registered trademarks are the property of their respective owners.
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