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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. All information 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
General 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 LSI 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 SH-4 (SH7750 Group: SH7750, SH7750S, SH7750R) microprocessor incorporates the 32-bit
SH-4 CPU and is also equipped with peripheral functions necessary for configuring a user system.

The SH7750 Group is built in with a variety of peripheral functions such as cache memory,
memory management unit (MMU), interrupt controller, timers, two serial communication
interfaces (SCI, SCIF), real-tim1le clock (RTC), user break controller (UBC), bus state controller
(BSC) and smart card interface. This LSI can be used in a wide range of multimedia equipment.
The bus controller is compatible with ROM, SRAM, DRAM, synchronous DRAM and PCMCIA,
as well as 64-bit synchronous DRAM 4-bank system and 64-bit data bus.

Target Readers: This manual is designed for use by people who design application systems using
the SH7750, SH7750S, or SH7750R.

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

Purpose: This manual provides the information of the hardware functions and electrical
characteristics of the SH7750, SH77508S, and SH7750R.

The SH-4 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
characteristics in that order.

e To understanding CPU functions
— Refer to the separate SH-4 Software Manual.

Explanatory Note: Bit sequence: upper bit at left, 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.com/)

e User manuals for SH7750, SH7750S, and SH7750R

Name of Document Document No.
SH7750, SH7750S, SH7750R Group Hardware Manual This manual
SH-4 Software Manual REJ09B0318-0600
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e User manuals for development tools

Name of Document Document No.

SuperH™ RISC engine C/C++ Compiler, Assembler, Optimizing Linkage REJ10J1571-0100
Editor User's Manual

SuperH™ RISC engine Simulator/Debugger User's Manual REJ10B0210-0400

High-performance Embedded Workshop User's Manual REJ10J1737-0100
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Item

Main Revisions for This Edition

Page

Revision (See Manual for Details)

All

* Notification of change in company name amended
(Before) Hitachi, Ltd. — (After) Renesas Technology Corp.

Description amended
Ip — Ick

B¢ — Bck

Pd — Pck

1.1 SH7750, SH7750S, 1
SH7750R Groups

Features

Table 1.1

Description amended

This LSI (SH7750, SH7750S, and SH7750R Groups) is a 32-bit
RISC (reduced instruction set computer) microprocessor with a
SH-4 CPU core and features upward compatibility with SH-1,
SH-2, and SH-3 microcomputers at the instruction set level.

LS| Features 1to 3, 8

Table amended

Item Features
LS|

e Superscalar architecture: Parallel execution of two instructions

External buses
— Separate 26-bit address and 64-bit data buses
— External bus frequency of 1/2, 1/3, 1/4, 1/6, or 1/8 times internal bus

frequency
CPU+ RISC-ype instruction set (upward-compatible with SH-1, SH-2, and SH-8)
FPU  « Floating-point registers: 32 bits x 16 x 2 banks
(single-precision 32 bits x 16 or double-precision 64 bits x 8)
x 2 banks
Product lineup Abbre- Voltage Operating
viation (Internal) Frequency Model No. Package
SH7750 1.95V 200 MHz HD6417750BP200M  256-pin BGA
1.8V 167 MHz HD6417750F167 208-pin QFP
1.5V 128 MHz HD6417750VF128

SH7750S 1.95V 200 MHz HD6417750SBP200  256-pin BGA
HD6417750SF200 208-pin QFP

1.8V 167 MHz HD6417750SF167
15V 133 MHz HD6417750SVF133
HD6417750SVBT133 264-pin CSP
SH7750R 1.5V 240 MHz HD6417750RBG240  292-pin BGA

HD6417750RBP240  256-pin BGA
HD6417750RF240 208-pin QFP
200 MHz HD6417750RBG200  292-pin BGA
HD6417750RBP200  256-pin BGA
HD6417750RF200 208-pin QFP
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Item

Page

Revision (See Manual for Details)

1.2 Block Diagram

Figure 1.1 Block
Diagram of SH7750/
SH7750S/SH7750R
Group Functions

9

Figure amended
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Item Page

Revision (See Manual for Details)

1.3 Pin Arrangement 12

Figure 1.4 Pin
Arrangement (264-Pin
CSP)

Figure amended
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Figure 1.5 Pin 13
Arrangement (292-Pin
BGA)

Newly added

1.4.1 Pin Functions 17, 20,
(256-Pin BGA) 23

Table 1.2 Pin
Functions

Table and notes amended

Memory Interface

No. :ll: Pin Name 1/O Function Reset SRAM DRAM SDRAM PCMCIA MPX

9 Y11 Ko O Clockouput ckio T ckio T ckio
93 V10 VvDDQ Power 10 VDD (3.3V)

94 U110 VSSQ Power 10 GND (0V)

Notes: ... VSSQ, VSS, VSS-RTC, VSS-PLL1/2, and VSS-CPG
are connected inside the package.

NC pins must be left completely open, and not
connected to a power supply, GND, etc.
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Item Page Revision (See Manual for Details)

1.4.2 Pin Functions 26,27, Table and notes amended
(208—P|n QFP) 31 Memory Interface

SRAM DRAM SDRAM PCMCIA MPX

Table 1 3 Pln No. Pin Name 1/O Function Reset
FUnCtiOnS 77 CKIO o Clock output CKIO CKIO CKIO
95 RD/WR [¢] Read/write RD/WR RD/WR RD/WR RD/WR RD/WR

Notes: ... VSSQ, VSS, VSS-RTC, VSS-PLL1/2, and VSS-CPG
are connected inside the package.

The RD2, RD/WR2, CKIO2, and CKIO2ENB pins are not
provided on the QFP package.

1.4.3 Pin Functions 35, 38, Table and notes amended

(264'P|n CSP) 41 Pin Memory Interface
. No. No. PinName 1/O Function Reset SRAM DRAM SDRAM PCMCIA MPX
Table 1.4 Pin L
. 90 U9 CKIO [¢] Clock output CKIO CKIO CKIO
FunCtlonS 91 M9 VDDQ Power 10 VDD (3.3V)

92 P9 VSSQ Power 10 GND (0 V)
CKIO2 o CKIO*

Notes: ... Power must be supplied to VDD-RTC and VSS-RTC
regardless of whether or not the on-chip RTC is used.

NC pins must be left completely open, and not
connected to a power supply, GND, etc.

1.4.4 Pin Functions 42 to 52 Newly added
(292-Pin BGA)

2.2.1 Privileged Mode 55 Table amended
and Banks . "
Type  Registers | Initial Value*

Table 2.1 I|nitial Control registers SR MD bit =1, RB bit = 1, BL bit = 1, FD bit = 0,

. IMASK = 1111 (H'F), reserved bits = 0, others
Register Values undefined
2.6 Processor States 68 Figure amended
Figure 2.6 Processor From any state when
State Transitions RESET = 0 and MRESET =1 RESET = 0 and MRESET =0

Manual reset state
RESET =0,
MRESET =1

3 Power-on reset state
! Reset state |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

3.8 Usage Notes 109 Newly added
4.3.1 Configuration 119 Description amended
¢ LRU (SH7750R only)
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ltem Page Revision (See Manual for Details)
4.3.10 Noteson Using 125t0  Newly added
Cache Enhanced Mode 127
(SH7750R Only)
4.4.1 Configuration 130 Description amended
¢ LRU (SH7750R only) e LRU (SH7750R only)
In a 2-way set-associative cache, up to 2 items of data can
be registered in the cache at each entry address. When an
entry is registered, the LRU bit indicates which of the 2 ways
it is to be registered in. The LRU bit is a single bit of each
entry, and its value is controlled by hardware.
5.3.2 Exception 151 Description amended
Handling Vector The reset vector address is fixed at H'A000 0000. General
Addresses exception and interrupt vector addresses are determined by
adding the offset for the specific event to the vector base
address, which is set by software in the vector base register
(VBR).
5.5.3 Exception 158 Description amended
Requests and BL Bit When the BL bit in SR is 0, general exception and interrupts are
accepted.
When the BL bit in SR is 1 and a general exception other than a
user break is generated, the CPU's internal registers and the
registers of the other modules are set to their states following a
manual reset, and the CPU branches to the same address as in
a reset (H'A000 0000).
5.6.1 Resets 159 Description amended
(1) Power-On Reset In the initialization processing, the VBR register is set to H'0000
0000, and in SR, the MD, RB, and BL bits are set to 1, the FD
bit is cleared to 0, and the interrupt mask bits (IMASK) are set
to B'1111.
SR.IMASK = B'1111;
(2) Manual Reset 160 Description amended

In the initialization processing, the VBR register is set to H'0000
0000, and in SR, the MD, RB, and BL bits are set to 1, the FD
bit is cleared to 0, and the interrupt mask bits (IMASK) are set
to B'1111.

SR.IMASK = B'1111;
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Item Page Revision (See Manual for Details)

5.6.1 Resets 161 Description amended

(3) H-UDI Reset In the initialization processing, the VBR register is set to H'0000
0000, and in SR, the MD, RB, and BL bits are set to 1, the FD
bit is cleared to 0, and the interrupt mask bits (IMASK) are set
toB'1111.
SR.IMASK = B'1111;

(4) Instruction TLB 162 Description amended

Multiple-Hit Exception In the initialization processing, the VBR register is set to H'0000
0000, and in SR, the MD, RB, and BL bits are set to 1, the FD
bit is cleared to 0, and the interrupt mask bits (IMASK) are set
to B'1111.
SR.IMASK = B'1111;

(5) Operand TLB 163 Description amended

Multiple-Hit Exception In the initialization processing, the VBR register is set to H'0000
0000, and in SR, the MD, RB, and BL bits are set to 1, the FD
bit is cleared to 0, and the interrupt mask bits (IMASK) are set
toB'1111.
SR.IMASK = B'1111;

5.6.2 General 174 Note amended

Exceptions Note: * FPU instructions are instructions in which the first 4 bits

(11) General FPU of the instruction code are H'F (but excluding undefined

Disable Exception instruction H'FFFD), and the LDS, STS, LDS.L, and

STS.L instructions corresponding to FPUL and FPSCR.
5.6.3 Interrupts 180 Description amended

(3) Peripheral Module
Interrupts

INTEVT = H'00000400 ~ H'00000B80O;
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Revision (See Manual for Details)

5.7 Usage Notes 182

Description amended
2. If a general exception or interrupt occurs when SR.BL = 1
a. General exception

When a general exception other than a user break occurs, a
manual reset is executed. The value in EXPEVT at this time
is H'0000 0020; the value of the SPC and SSR registers is
undefined.

3. SPC when an exception occurs
a. Re-execution type general exception

The PC value for the instruction in which the general
exception occurred is set in SPC, and the instruction is re-
executed after returning from exception handling. If an
exception occurs in a delay slot instruction, however, the PC
value for the delay slot instruction is saved in SPC regardless
of whether or not the preceding delayed branch instruction
condition is satisfied.

b. Completion type general exception or interrupt

The PC value for the instruction following that in which the
general exception occurred is set in SPC. If an exception
occurs in a branch instruction with delay slot, however, the
PC value for the branch destination is saved in SPC.

6.5 Floating-Point 194
Exceptions

¢ Enable/disable
exception handling

Description amended

For information on these possibilities, see the individual
instruction descriptions in chapter 9 of the SH-4 Software
Manual. The particulars differ demanding on the instruction. All
exception events that originate in the FPU are assigned as the
same exception event. The meaning of an exception is
determined by software by reading system register FPSCR and
interpreting the information it contains.

6.6.2 Pair Single- 196
Precision Data Transfer

Description amended

In addition to the geometric operation instructions, the FPU
also supports high-speed data transfer instructions.

When FPSCR.SZ = 1, the FPU can perform data transfer by
means of pair single-precision data transfer instructions.

6.7 Usage Notes 197 to
207

Newly added
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7.3 Instruction Set 227
Table 7.12 Floating-

Table amended

N . Instruction Operation
Point Graphics oo !
Acceleration Instructions FRCHG ~FPSCR.FR - FPSCR.FR i

FSCHG ~FPSCR.SZ — FPSCR.SZ
7.4 Usage Notes 227to  Newly added
229
8.4 Usage Notes 258 Newly added

9.1.1 Types of Power- 259
Down Modes

Description amended

¢ Module standby function (TMU, RTC, SCI/SCIF, DMAC,
SQ*, and UBC* )

9.2.4 Standby Control 266
Register 2 (STBCR2)

Description amended

Bit6 —STATUS Pin High-Impedance Control (STHZ): This bit
selects whether the STATUSO and STATUS1 pins are set to
high-impedance when in hardware standby mode.

Bit 6: STHZ

0 Sets STATUSO, 1 pins to high-impedance when in hardware standby mode
(Initial value)

1 Drives STATUSO, 1 pins to LH when in hardware standby mode

Description

9.5.2 Exit from Standby 271
Mode

Notes amended

Notes: 1. Only when the RTC clock (32.768 kHz) is operating
(see section 19.2.2, IRL Interrupts), standby mode
can be exited by means of IRL3-IRLO (when the
IRL3-IRLO level is higher than the SR register IMASK
mask level).

2. GPIO can be used to cancel standby mode when the
RTC clock (32.768 kHz) is operating (when the GPIO
level is higher than the SR register IMASK mask
level).

9.7.1 Transition to 274
Hardware Standby
Mode

Description amended

3. On the SH7750S, the RTC continues to operate even when
no power is supplied to power pins other than the RTC power
supply pin.

The state of the STATUS pin reflects the setting of the STHZ
bit. Refer to appendix E, Pin Functions, for details on output
pin states.
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9.7.2 Exit from 274 Description amended
rﬂar;jware Standby Setting the CA pin level high after the RESET pin level has
ode

been set low and the SCK2 pin high starts the clock to oscillate.
The RESET pin level should be kept low until the clock has
stabilized, then set high so that the CPU starts the power-on
reset exiting procedure.

9.7.3 Usage Notes 275 Description amended

1. The CA pin level must be kept high when the RTC power
supply is started (figure 9.15).

2. On the SH7750R, power must be supplied to the other power
supply pins (V.. Vioer Voo-crer Voo-rusr @Nd Vo), in addition
to the RTC power supply pin, in hardware standby mode.

9.8.1 In Reset 276 Figure amended
Figure 9.2 STATUS CKIo ng 22
. \‘ _»\ |
OUtpUt in Manual Reset | Must be asserted for | i
RESET* ~ |mesworlonger | !
SCK2 | | | 3
STATUS  Normal | >:< } Reset >:<Normal
! ! ! 0-30 Beyc !
>0 Beyc

Note: * In a manual reset, STATUS = HH (reset) is set and an internal reset started after waiting
until the end of the currently executing bus cycle.

9.8.5 Hardware 285 Figure amended
Standby Mode Timing
(SH7750S, SH7750R Vop-aTC Power-on oscillation

i
|
Only) i setting time
|
!
|
|

Figure 9.15 Timing
When VDD-RTC Power Y

| |
| |
| |
is Off > On ! ! !
Vbp, Vbpa* 3 I/ i
l«—>| Min Os |
| | 1
RESET ] \ |
L
sck2 | b i
b |

Note: * Vpp, Vpp-pLL1/2: VDpa: VbD-CPG

9.9 Usage Notes 286 Newly added
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10.1.1 Features 287

Description amended
e Three clocks

The CPG can generate  the CPU clock (Ick) used by the
CPU, FPU, caches, and TLB, the peripheral module clock
(Pck) used by the peripheral modules, and the bus clock
(Bck) used by the external bus interface.

10.3 Clock Operating 294
Modes

Table 10.4 FRQCR
Settings and Internal
Clock Frequencies

Table amended
Frequency Division Ratio of Frequency Divider 2

10.11 Usage Notes 309

Newly added

11.1 Overview 311

Description amended

This LSl includes an on-chip realtime clock (RTC) and a 32.768
kHz crystal oscillation circuit for use by the RTC.

11.2.16 RTC Control 326
Register 2 (RCR2)

Bit 3— Oscillation

Description amended
Controls the operation of the RTC crystal oscillation circuit.

q q . Bit 3: RTCEN Description
CII’CUIT Enable (RTCEN) 0 RTC crystal oscillation circuit halted
1 RTC crystal oscillation circuit operating (Initial value)
11.5.4 RTC Register 334to  Newly added

Settings (SH7750 only) 336

12.1.2 Block Diagram 338

Figure 12.1 Block
Diagram of TMU

Figure amended

' Pck/4,16, 64"

' A

,

,

' '
, Prescaler '
,

i A To each;
! channel;
,,,,,,,,,,,,,,, ) g

12.2.7 Input Capture 350
Register 2 (TCPR2)

Title amended

12.5.2 Underflow Flag 356
Writes (SH7750 only)

12.5.5 External Clock
Frequency

Newly added

Description amended

Ensure that the external clock frequency for any channel does
not exceed Pck/8.
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13.1.2 Block Diagram 359

Figure amended

Figure 13.1 Block o
H BS
Diagram of BSC RO/FRANE
RD/WR .
WE7-WEO | -
RAS - PEE
CAS7-CASD, CASS Memory |4 it
CKE ! control unit |4 +
ICIORD, ICIOWR ' -
REG !
101S16 ‘
13.1.3 Pin 360 Table amended
Configuration Name Signals /0 Description
f Data bus D63-D52, 110 Data input/output
Table 13.1 BSC Pins D31-D0 Whon _ _
port functions are used and DDT mode is
selected, input the DTR format. Otherwise, when
port functions are used, D63-D52 cannot be used
and should be left open.
13.1.6 PCMCIA 371 Table and notes amended
Support
IC Memory Card Interface 1/0 Card Interface
Table 13.5 PCMCIA Signal Signal Corresponding
Pin Name I/0  Function Name /0 Function LSI Pin
Support Interfaces 50 WAT O Waitrequest  WAT O Waitrequest  RDY#
Note: 1. WP is not supported.
2. Input an external wait request with correct polarity.
13.2.1 Bus Control 372 Bit table amended
Register 1 (BCR1) Bitt 31 30 29 28 27 26
‘ ENDIAN | MASTER ‘ AOMPX ‘ — ‘ — | pPup¥
Initial value: ~ 0/1*' 0/1*' 01* 0 0 0
R/W: R R R R R R/W
18.2.7 Wait Control 400 Description amended

Register 3 (WCR3)

Bits 4n+3—Area n (4 or 1) Read-Strobe Negate Timing
(AnRDH) (Setting Only Possible in the SH7750R): When
reading, these bits specify the timing for the negation of read
strobe. These bits should be cleared to 0 when a byte control
SRAM setting is made. Valid only for the SRAM interface.

Bit 4n + 3: AnRDH

0 Read strobe negated after hold wait cycles specified by WCR3.AnH bits
(Initial value)

Read-Strobe Negate Timing

1 Read strobe negated according to data sampling timing
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13.2.8 Memory Control 402 Description and table amended

Register (MCR) Do not set RAS down mode in slave mode or partial-sharing

Bit 31—RAS Down mode, or when areas 2 and 3 are both designated as

(RASD): synchronous DRAM interface. See Connecting a 128-Mbit/256-
Mbit Synchronous DRAM with 64-bit Bus Width (SH7750R
Only): in section 13.3.5, Synchronous DRAM Interface.
Bit 31: RASD Description
O] Auo-prechargemode (Initial value)

Bits 2910 27—RAS 402  Note added

Precharge Time at End Note: For setting values and the period during which no

of Refresh (TRC2- command is issued, see 22.3.3, Bus Timing.

TRCO)

Bits 21 to 19—RAS 403 Description amended and note added

Precharge Per.lod When the DRAM interface is selected, these bits specify the

(TPC2-TPCO): minimum number of cycles until RAS is asserted again after
being negated. When the synchronous DRAM interface is
selected, these bits specify the minimum number of cycles until
the next bank active command  after precharging.
Note: For setting values and the period during which no

command is issued, see 22.3.3, Bus Timing.

Bits 15 to 13—Write 404 Description amended and note added

Precharge Delay _ After a write cycle, the next active command is not issued for a

(TRWL2-TRWLO): period equivalent to the  setting values of the TPC[2:0] and
TRWL[2:0] bits.* ...
Note: * For setting values and the period during which no

command is issued, see 22.3.3, Bus Timing.
Bits 12 to 10—CAS- 405 Description amended and note added

Before-RAS Refresh
RAS Assertion Period
(TRAS2-TRASO0):

When the DRAM interface is set, these bits set the RAS
assertion period in CAS-before-RAS refreshing. When the
synchronous DRAM interface is set, the bank active command
is not issued for the period set by the TRC[2:0]* and TRAS[2:0]
bits after an auto-refresh command is issued.

Note: For setting values and the period during which no
command is issued, see 22.3.3, Bus Timing.
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13.3.4 DRAM Interface 463
Refresh Timing:
¢ Self-Refresh

Description deleted

After the self-refresh is cleared, the refresh controller
immediately generates a refresh request. The RAS precharge
time immediately after the end of the self-refreshing can be set
by bits TRC2-TRCO in MCR.

CAS-before-RAS refreshing is performed in normal operation,
in sleep mode, and in the case of a manual reset.

13.3.5 Synchronous 465
DRAM Interface

Description amended

With this LSI, burst read/burst write mode is supported as the
synchronous DRAM operating mode. The data bus width is 32
or 64 bits, and the SZ size bits in MCR must be set to 00 or 11.
The burst enable bit (BE) in MCR is ignored, a 32-byte burst
transfer is performed in a cache fill/copy-back cycle, and in a
write-through area write or a non-cacheable area read/write,
32-byte data is read even in a single read in order to access
synchronous DRAM with a burst read/write access. 32-byte
data transfer is also performed in a single write, but DQMn is
not asserted when unnecessary data is transferred. For details
on the burst length, see section 13.2.10, Synchronous DRAM
Mode Register (SDMR), and Power-On Sequence in section
13.3.5, Synchronous DRAM Interface. The SH7750R Group
supports burst read and burst write operations with a burst
length of 4 as a synchronous DRAM operating mode when
using a 32-bit data bus. The burst enable (BE) bit in MCR is
ignored, and a 32-byte burst transfer is performed in a cache fill
or copy-back cycle. In write-through area write operations and
non-cacheable area read or write operations, 16 bytes of data
is read even in a single read because burst read or write
accesses to synchronous DRAM use a burst length of 4.
Sixteen bytes of data is transferred in the case of a single write
also, but DQMn is not asserted when unnecessary data is
transferred.

For changing the burst length (a function only available in the
SH7750R) for a 32-bit bus, see Notes on Changing the Burst
Length (SH7750R Only) in section 13.3.5, Synchronous DRAM
Interface.
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13.3.5 Synchronous 466 Figure amended

DRAM Interface SH SH S SH R
7750, SH7750S, SH7750 |
Figure 13.26 Example |

of 64-Bit Data Width A12-A3 !

Synchronous DRAM Céﬂ‘é I
Connection (Area 3) CS3 —
RAS ——
CASS
RD/WR ———
D63-D48 !

Figure 13.27 Example 467 Figure amended
of 32-Bit Data Width ‘
Synchronous DRAM SH7750, SH7750S, SH7750R |
Connection (Area 3) A11-AD

CKIO

Figure 13.37 Burst 481 Figure amended
Write Timing (Different
Row Addresses)

o Tpr Tpe  Tr  Trw Tel  Te2  Te3  Ted . Trwl  Trwl . Trwl

Ko P

Bank :X Row X Row BEEEEEEE RN )C

ecrargess B e T e N

P EEE TE (RERDEEE

- §¢

e A :
Power-On Sequence: 490  Figure amended

Figure 13.42 (1)
Synchronous DRAM

Mode Write Timing o= B DI
(PALL) SR S
D63-D0 3
CKE R
! (High)
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13.3.5 Synchronous
DRAM Interface

Figure 13.42 (2)
Synchronous DRAM
Mode Write Timing
(Mode Register Set)

Connecting a 128-
Mbit/256-Mbit
Synchronous DRAM
with 64-bit Bus Width
(SH7750R Only):

491

Figure amended

CASS i N/ AW
D63-DO :/\ IR ‘
CKE (Hi;;h)

494, 495 Description amended

¢ In the auto-refresh operation, the REF command is issued
twice continuously in response to a single refresh request.
The interval cycle number between the first and second REF
commands issuance is specified by the setting of the
TRAS2-TRASO bits in MCR, which is 4 to 11 CKIO cycles.
The interval cycle number between the second REF
command and the next ACTV command issuance is specified
by the settings of both the TRAS2-TRASO bits and the
TRC2-TRCO bits in MCR in the sum total, which is 4 to 32
CKIO cycles. Set RTCOR and bits CKS2-CKS0, and MCR so
as to satisfy the refresh-interval rating of the synchronous
DRAM which you are using. The synchronous DRAM auto-
refresh timing with 64-bit bus width is shown below figure.

Figure 13.46 496 Figure newly added
Synchronous DRAM
Auto-Refresh Timing
with 64-Bit Bus Width
(TRAS [2:0] = 001, TRC
[2:0] = 001))
13.3.7 PCMCIA 505 Figure amended
Interface e R
Figure 13.51 Basic WET ‘
Timing for PCMCIA (write) ‘ | ‘ ‘ |
Memory Card Interface | | | | |
D15-D0 3 3 ‘ ‘
e
Figure 1352 Wait 506

Timing for PCMCIA

Memory Card Interface

WET1
(write)

D15-DO
(write)
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13.3.7 PCMCIA 508 Figure amended
Interface e R A . e

Figure 13.54 Basic or | | R
Timing for PCMCIA 1/0 | | | | |
Card Interface

D15-D0 j | §O< | | @
(write) | : i i

Figure 13.55 Wait 509 Figure amended

Timing for PCMCIAI/O oo L R

Card Interface eI SN SN NN N S S S S S S S S S S
wo OO N/ W
e X

13.3.8 MPX Interface 512 Figure amended

Figure 13.57 Example
of 64-Bit Data Width
MPX Connection

SH7750, SH7750S, SH7750R |

CKIO
CsSn
____BS !
RD/FRAME :
RD/WR
D63-D0
RDY

Figure 13.66 MPX 521 Title amended
Interface Timing 9

(Burst Read Cycle, AnW

= 0, No External Wait,

Bus Width: 32 Bits,

Transfer Data Size: 64

Figure 13.67 MPX 522 Title amended
Interface Timing 10

(Burst Read Cycle, AnW
=0, One External Wait
Inserted, Bus Width: 32
Bits, Transfer Data Size:
64 Bits)
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13.3.8 MPX Interface 523

Figure 13.68 MPX
Interface Timing 11
(Burst Write Cycle, AnW
= 0, No External Wait,
Bus Width: 32 Bits,
Transfer Data Size: 64

Title amended

Figure 13.69 MPX 524
Interface Timing 12

(Burst Write Cycle, AnW
=1, One External Wait
Inserted, Bus Width: 32
Bits, Transfer Data Size:
64 Bits)

Title amended

13.3.16 Notes on 543
Usage

Synchronous DRAM
Mode Register Setting
(SH7750, SH7750S
Only):

Notes amended

3. If synchronous DRAM mode register setting is performed
immediately following write access to the on-chip peripheral
modules*?, the values written to the on-chip peripheral modules
cannot be guaranteed. Note that following power-on,
synchronous DRAM mode register settings should be
performed before accessing synchronous DRAM. After making
mode register settings, do not change them.

BSREQ Output in
Partial-Sharing Master
Mode

543, 544

Newly added

14.2.1 DMA Source 552
Address Registers 0-3
(SARO-SARS)

Description deleted

When transfer is performed from memory to an external device
with DACK in DDT mode, DTR format [31:0] is set in SARO
[31:0]. For details, see Data Transfer Request Format in section
14.5.2, Pin in DDT Mode.

14.2.4 DMA Channel 560
Control Registers 0-3
(CHCRO-CHCR3)

Bits 13 and 12—Source
Address Mode 1 and 0
(SM1, SMO):

Description amended

These bits specify incrementing/decrementing of the DMA
transfer source address. The specification of these bits is
ignored when data is transferred from an external device to
external memory in single address mode. For channel 0, in
DDT mode these bits are set to SM1 = 0 and SMO = 1 with the
DTR format.
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14.3.2 DMA Transfer 569
Requests

Description amended

The DS bitin CHCRO/CHCR1 is used to select either falling
edge detection or low level detection for the DREQ signal (level
detection when DS = 0, edge detection when DS = 1).

DREQ is accepted after a power-on reset if TE = 0, NMIF = 0,
and AE = 0, but transfer is not executed if DMA transfer is not
enabled (DE = 0 or DME = 0).

14.3.4 Types of DMA 582
Transfer

Table 14.7

Relationship between
DMA Transfer Type,
Request Mode, and Bus
Mode

Notes amended

Notes: 2. Auto-request, or on-chip peripheral module request
possible. If the transfer request source is the SCI
(SCIF), either the transfer source must be SCRDR1
(SCFRDR2) or the transfer destination must be
SCTDR1 (SCFTDR2).

Table 14.8 External 583
Request Transfer

Sources and

Destinations in Normal

DMA Mode

Title ameded

14.3.5 Number of Bus 585
Cycle States and DREQ
Pin Sampling Timing

Description added

DREQ Pin Sampling Timing: In external request mode, the
DREQ pin is sampled at the rising edge of CKIO clock pulses.
When DREQ input is detected, a DMAC bus cycle is generated
and DMA transfer executed after four CKIO cycles at the
earliest.

When falling edge detection is selected for DREQ, the DMAC
will recognize DREQ two cycles (CKIO) later because the
signal must pass through the asynchronous input
synchronization circuit. (There is a 1-cycle (CKIO) delay when
low-level detection is selected.)

The second and subsequent DREQ sampling operations are
performed one cycle after the start of the first DMAC transfer
bus cycle (in the case of single address mode).
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14.5.2 Pinsin DDT 605
Mode

Figure 14.24 System
Configuration in On-
Demand Data Transfer
Mode

e TR: Transfer request
signal

Figure amended

DBREQ/DREQO
BAVL/DRAKO
TR/DREQT

" TDAGCK/DACKO
ID1, IDO/DRAK1, DACK1
CKIO
D63-DO=DTR

SH7750, SH7750S, SH7750R External device

Yy Y VY

A25-A0, RAS, CAS, WE, DQMn, CKE v f

Synchronous
DRAM

Description amended
Assertion of TR has the following different meanings.

— In normal data transfer mode (channel 0, except channel 0),
TR is asserted, and at the same time the DTR format is
output, two cycles after BAVL is asserted.

608 Notes amended
7. For DTR format transfer when ID[1:0] = 00, input MD[1:0]
and SZ # 101, 110.
14.8.3 Transfer 648 Description amended

Channel Notification in
DDT Mode

Table 14.16 Function
of BAVL

When the DMAC is set up for eight-channel external request
acceptance in DDT mode (DMAOR.DBL = 1), the ID [1:0] bits
and the simultaneous (on the timing of TDACK assertion)
assertion of ID2 from the BAVL (data bus available) pin are
used to notify the external device of the DMAC channel that is
to be used (see table 14.15).

Table amended

Function of BAVL

TDACK = High Bus available

14.9 Usage Notes 653
10. [SH7750 Only]

Newly added

15.1 Overview 655

Description amended

The SCI supports a smart card interface. This is a serial
communication function supporting a subset of the ISO/IEC
7816-3 (identification cards) standard. For details, see section
17, Smart Card Interface.
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15.3.3 Multiprocessor 702to  Description of 1. and 2. added, and figure replaced
Communication 704

Function

Multiprocessor Serial
Data Reception:

Figure 15.15 Sample
Multiprocessor Serial
Reception Flowchart (1)

Figure 15.16 Example 706
of SCI Receive

Operation (Example with
8-Bit Data,

Multiprocessor Bit, One
Stop Bit)

Figure amended

Start Stop Start Data Stop
1 pit Data(ID1) MPB bit  bit _ (Datal) MPB_pit 1
N T )
Serial | o |po | D1 D71 1 ‘ 0 ’ DO ‘ D1 ‘ p7| 0 ‘ 1 Idle state
data 4 (mark state)

0
MPIE

||
/T

SCRDR1 ! / / jj \ \ K

value
’ \ \

RXl interrupt request SCRDR1 dataread  As data is not this  RXl interrupt  The RDRF flag
(multiprocessor and RDRF flag station's ID, MPIE  request is cleared to 0

interrupt) cleared to 0 by RXI  bitis setto 1 again MPIE =1 by the RXI
MPIE =0 interrupt handler interrupt handler.
(a) Data does not match station's ID
Start Stop Start Data Stop
1 bit Data (ID2) MPB pit bn (Data2) MPB pit 1

Idle state
(mark state)

—

N )
Serial | ¢ 0 DO‘ D1 ‘ p7| 0 I 1
data {5

MPIE ‘ "
RORF / yﬁ
7/

” /
e X

T
?aﬁfeDm D1 /( \ Data2
) 7T
RXI interrupt request SCRDR1 data read As data matches this MPIE bit set
(multiprocessor interrupt)  and RDRF flag station's ID, reception to 1 again

MPIE = 0 cleared to 0 by RXI continues and data is
interrupt handler received by RXI
interrupt handler
(b) Data matches station's ID
15.5 Usage Notes 720 Newly added
Handling of TEND Flag
and TE Bit
SH7750 Only 722to  Newly added
724
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16.1.3 Pin 728 Note amended
Configuration Note: After a power-on reset, these pins function as mode input
Table 16.1 SCIF Pins pins MD1, MD2 and MD8. These pins can function as
serial pins by setting the SCIF operation with the TE, RE,
and CKE1 bits in SCSCR2 and the MCE bit in SCFCR2.
These pins are made to function as serial pins by
performing SCIF operation settings with the TE, RE, and
CKE?1 bits in SCSCR2 and the MCE bit in SCFCR2.
Break state transmission and detection can be set in the
SCIF's SCSPTR2 register.
16.2.9 FIFO Control 747 Description amended
Register (SCFCR2) . SH7750
BItS 5 and 4—Transmit Bit 5: TTRG1 Bit 4: TTRGO Transmit Trigger Number
0 0 79) (Initial value)
FIFO Data Number S ]
Trigger (TTRG1, : 0 T015)
TTRGO): 1 0(16)
Note: Figures in parentheses are the number of empty bytes in SCFTDR2 when the flag is set.
e SH7750S/SH7750R
Bit 5: TTRG1 Bit 4: TTRGO Transmit Trigger Number
0 0 8(8) (Initial value)
1 4(12)
1 0 2(14)
1 1(15)
Note: Figures in parentheses are the number of empty bytes in SCFTDR2 when the flag is set.
16.2.11 Serial Port 750, 751 Description amended
Register (SCSPTR2) ,
Bit: 7 6 5 4 3 2 1 0
[RTsio [RTsDT[ cTsIO [cTsbT[ — | — [sPB2i0[sPB2DT|
Initial value: 0 — 0 — 0 = 0 —
R/W: R/W R/W R/W R/W R R R/W R/W
Bit 3—Reserved: This bit is always read as 0, and should only
be written with 0.
Bit 2—Reserved: The value of this bit is undefined when read.
The write value should always be 0.
17.1 Overview 775 Description amended
The serial communication interface (SCI) supports a subset of
the ISO/IEC 7816-3 (identification cards) standard as an
extended function.
17.1.3 Pin 777 Note added
Configuration

Table 17.1 Smart Card
Interface Pins

Note: The serial clock pin and transmit data pin function as
mode input pins MDO and MD7 after a power-on reset
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19.1.2 Block Diagram 826 Figure amended
Figure 19.1 Block
Diagram of INTC
. Interrupt
> request
; SR
5 IMASK
i CPU
19.1.3 Pin 827 Table amended
Configuration , . )
Pin Name Abbreviation /[e] Function
Table 19.1 INTC Pins Nonmaskable interrupt ~ NMI Input Input of nonmaskable interrupt request
input pin signal
Interrupt input pins TRL3-IRLO Input Input of interrupt request signals
(maskable by IMASK in SR)
19.2.1 NMl Interrupt 828 Description amended

NMI interrupt exception handling does not affect the interrupt
mask level bits (IMASK) in the status register (SR).

19.2.2 IRL Interrupts 830 Description amended
The interrupt mask bits (IMASK) in the status register (SR) are
not affected by IRL interrupt handling.
19.2.3 On-Chip 831 Description amended
Peripheral Module The interrupt mask bits (IMASK) in the status register (SR) are
Interrupts

not affected by on-chip peripheral module interrupt handling.
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19.4.1 Interrupt 843 Description and notes amended

Operation Sequence 3. The priority level of the interrupt selected by the interrupt

controller is compared with the interrupt mask bits (IMASK) in
the status register (SR) of the CPU. If the request priority
level is higher that the level in bits IMASK, the interrupt
controller accepts the interrupt and sends an interrupt
request signal to the CPU.

Notes: 1. The interrupt mask bits (IMASK) in the status register
(SR) are not changed by acceptance of an interrupt in
this LSI.

2. The interrupt source flag should be cleared in the
interrupt handler. To ensure that an interrupt request
that should have been cleared is not inadvertently
accepted again, read the interrupt source flag after it
has been cleared, then wait for the interval shown in
table 19.9 (Time for priority decision and SR mask bit
comparison) before clearing the BL bit or executing
an RTE instruction.

Figure 19.3 Interrupt 844 Figure amended
Operation Flowchart

Level 15 No
interrupt?
Yes
Level 14 No
Ves MASKS > interrupt? q
level 14 or

lower? ves Level 1
TMASK = interrupt?
A, =
Set interrupt source level 13 or
in INTEVT

lower?
Save SR to SSR; - Tttt T
save PC to SPC

Set BL, MD, RB bits
inSRto 1
Branch to exception
handler

Note: * IMASK: Interrupt mask bits in status register (SR)

19.6 Usage Notes 847to  Newly added
849
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20.2.1 Access to UBC 854 Description amended
Control Registers 2. Execute instructions requiring 5 states for execution after the
memory store instruction that updated the register. As the
CPU executes two instructions in parallel and a minimum of
0.5 state is required for execution of one instruction, 11
instructions must be inserted. The updated value will be valid
from the 6th state onward.
21.1.1 Features 879 Description amended
The high-performance user debug interface (H-UDI) is a serial
input/output interface supporting a subset of the JTAG, IEEE
1149.1, IEEE Standard Test Access Port and Boundary-Scan
Architecture.
21.1.3 Pin 881, 882 Note amended

Configuration
Table 21.1 H-UDI Pins

3. Fixed to the ground or connected to the same signal line as
RESET, or to a signal line that behaves in the same way.
However, there is a problem when this pin is fixed to the
ground. TRST is pulled up in the chip so, when this pin is fixed
to the ground via external connection, a minute current will flow.
The size of this current is determined by the rating of the pull-up
resistor . Although this current has no effect on the chip's
operation, unnecessary current will be dissipated.
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21.2.5 Boundary Scan 887 Description amended
Register (SDBSR)

(SH7750R Only)

The boundary scan register (SDBSR) is a shift register that is
placed on the pads to control the chip's I/O pins. This register
can perform a boundary scan test equivalent to the JTAG (IEEE
Std 1149.1) standard using EXTEST, SAMPLE, and PRELOAD
commands.

Table 21.3 888
Configuration of the
Boundary Scan Register

Table amended

No. Pin Name Type
to TDO

345 CKIO2ENB IN
344 MD6/101S16 IN

890

Table amended

No. Pin Name Type
2 CSo ouT
1 RDY IN
from TDI

21.3.4 Boundary Scan 893
(EXTEST,
SAMPLE/PRELOAD,
BYPASS) (SH7750R

Only)

Description amended

In the SH7750R, setting a command from the H-UDI in SDIR
can place the H-UDI pins in the boundary scan mode
However, the following limitations apply.

4. With EXTEST, assert the MRESET pin (low), the RESET pin
(low), and the CA pin (high). With SAMPLE/PRELOAD,
assert the CA pin (high).

6. Deleted

21.4 Usage Notes 894

Description added

6. In BYPASS mode on the SH7750 or SH7750S, the contents
of the bypass register (SDBPR) are undefined in the
Capture-DR state. On the SH7750R, SDBPR has a value of
0.
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Section 22 Electrical
Characteristics

895 to
1016

Description of lead-free products added
HD6417750RBP240 (V)
HD6417750RF240 (V)
HD6417750RBG240 (V)
HD6417750RBP200 (V)
HD6417750RF200 (V)
HD6417750RBG200 (V)
HD6417750SBP200 (V)
HD6417750SF200 (V)
HD6417750BP200M (V)
HD6417750SF167 (V)
HD6417750F167 (V)
HD6417750SVF133 (V)
HD6417750SVBF133 (V)
HD6417750VF128 (V)

22.1 Absolute
Maximum Ratings

895

Table and notes amended

Item Symbol Value Unit
Table 22.1 Absolute 1/0, PLL, RTC, CPG power supply  V,, ~0.310 4.2, 0.3 t0 4.6 v
Maximum Ratings voltage Vi
VDDCFG
Internal power supply voltage Voo -0.3t02.5,-0.3t02.1% \
Operating temperature T, =075 C
Notes
* HD6417750R only
22.2DC 896, 897 Title and table amended
Characteristics Item Symbol  : Test Conditions
Table 22'2, ,DC Current Normal I Ick= 240 MHz
Characteristics dissipation  operation ‘
(HD6417750RBP240 -
V), Sleep mode
HD6417750RBG240 Output Alloutput ~ V, Doy =—2mA
V voltage ins T
W e * o S Voo 4 =
Table223DC 77777777 899 Table amended
Characteristics ‘ .
(HD6417750RF240 (V)) ltem Symbol | Test Conditions
Output Alloutput  V,, ! Iy =—2 MA
voltage ins '
9 P Vv, 1, =2mA

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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22.2 DC 900, 901 Title and table amended

Characteristics .

Table 224 DG Item Symbol . Test Conditions

Characteristics Output Alloutput Ly, =—2mA

(HD6417750RBP200 voltage pins Ve, Tl =2mA

N, e

HD6417750RBG200

L

Table 22.5 DC 903 Table amended

Characteristics )

(HD6417750RF200 (V)) Item Symbol | Test Conditions
Output All output  V, tlgy=—2mA
voltage pins v, Tl =2mA

Table22.6 DC 904  Table amended

Characteristics '

(HD6417750SBP200 Item Symbol | Test Conditions

V) Output Alloutput  V, P, =—2mA
voltage pins v, Ul =2 mA

Table227 DC 906 Table amended

Characteristics '

(HD6417750SF200 (V)) Item Symbol | Test Conditions
Output Alloutput  V,, Ul =—2mA
voltage pins v, | =2 mA

Table228 DC 908 Table amended

Characteristics .

(HD6417750BP200M Item Symbol | Test Conditions

V) Output Alloutput  V, gy =—2mA
voltage pins v, I =2 mA

Table22.9 DC 910  Table amended

Characteristics '

(HD6417750SF167 (V)) Item Symbol i Test Conditions
Output Alloutput  V,, ! oy =—2mA
voltage pins A | =2 mA

Table22.10 DC — Deleted

Characteristics
(HD6417750SF1671 (V))
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22.2DC 912 Table amended

Characteristics .
Item Symbol i Test Conditions

Table 22.10 DC T Tl £ T T TP

Characteristics Output AII output  V, Dl =—2mA

(HD6417750F 167 (V) voltage pins V., Pl =2mA

Table22.12 DC — Deleted

Characteristics

(HD6417750F 1671 (V))

Table 22.11 DC 914 Table amended

h teristi !

(Cl:—ilggiﬁ s;lgolcésvﬁ 33 ltem Symbol : Test Conditions

(V) Current Normal loo © Ick= 133 MHz,
dissipation  operation + Bck=67 MHz
Output Alloutput V., Dla=—2mA
voltage pins v, 1, =2mA

TabIe2212DC -------- 916 Table amended

Characteristics )

(HD6417750SVBT133 Item Symbol i Test Conditions

) Output Alloutput Ul =—2mA
voltage pins v, Tl =2mA

Table 22.13 DC 918 Table amended

Characteristics .

(HD6417750VF128 (V)) ltem Symbol | Test Conditions
Output Alloutput  V,, gy =—2mA
voltage pins v, Ul =2 mA

22.3 AC 920 Title amended

Characteristics

Table 22.15 Clock

Timing

(HD6417750RBP240

V),

HD6417750RBG240

V)
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22.3 AC 920
Characteristics

Table 22.17 Clock
Timing
(HD6417750BP200M
(V), HD6417750SBP200
(V), HD6417750RBP200
V),
HD6417750RBG200

Title amended

Table 22.20 Clock 921
Timing

(HD6417750F167 (V),
HD6417750SF167 (V)

)

Title amended

22.3.1 Clock and 922
Control Signal Timing

Table 22.23 Clock and
Control Signal Timing
(HD6417750RBP240
V),
HD6417750RBG240

Title amended

Table 22.25 Clock and 926
Control Signal Timing
(HD6417750RBP200

V),

HD6417750RBG200

Title amended

Table 22.27 Clock and 930
Control Signal Timing
(HD6417750BP200M

(V), HD6417750SBP200

V)

Description amended
Ve =3.0t03.6V,V, =18V, T =-20to +75°C, C, = 30 pF

Table 22.29 Clock and 934, 935

Control Signal Timing
(HD6417750F 167 (V),
HD6417750SF167 (V)

)

Title, description, notes amended

HD6417750SF167 (V), HD6417750F 167 (V):
V,,=30t36V,V, =18V,T, =-20to+75°C, CL = 30 pF

Notes: When a crystal resonator is connected to EXTAL and
XTAL, the maximum frequency is 34 MHz. When a 3rd
overtone crystal resonator is used, an external tank
circuit is necessary.
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22.3.1 Clock and
Control Signal Timing
Table 22.30 Clock and
Control Signal Timing
(HD6417750SVF133,
HD6417750SVBT133

V)

936, 937

Description and notes amended

HD6417750SVBT133 (V): V,

HD6417750SVF133 (V): V

DbQ

DDQ

T,=-30to +70°C, CL = 30 pF

=3.0t036V,V, =15V,
T, =—20to +75°C, CL = 30 pF

=3.0t036V,V, =15V ,

Notes: When a crystal resonator is connected to EXTAL and
XTAL, the maximum frequency is 34 MHz. When a 3rd
overtone crystal resonator is used, an external tank

circuit is necessary.

Table 22.31 Clock and 939
Control Signal Timing
(HD6417750VF128)

Notes amended

Notes: When a crystal resonator is connected to EXTAL and
XTAL, the maximum frequency is 34 MHz. When a 3rd
overtone crystal resonator is used, an external tank

circuit is necessary.

Figure 22.11 Manual 945 Figure amended
Reset Input Timing Bus idle
-
oo N\ \ NSNS
tresw
RESET Z
( « /
tsckers / ) -~
B KRH | e
SCK2 ( « ;
] )
22.3.2 Control Signal 946 Table and note amended
Timing
HD6417750  HD6417750
RBP240 (V)  RBP200 (V)
T_able 22_'3_2 Control HD6417750  HD6417750  ppga17750 HDB417750
Signal Timing (1) RBG240(V) RBG200(V) RF240(V)  RF200 (V)
Item Symbol Min Max Min  Max Min  Max Min Max Unit Figure Notes
Bustistate ., | — 2 — oI e T
delay time ()
to standby
mode
Bus buffer taons - 12 - 12 - 12 - 12 ns 2213
on time
Bus buffer  t., - B - B — 2 - B t 22.14
on time from )
standby
STATUSOA  t.,, — 6 — 6 — 6 — 6 ns 2214
delay time (1)
Yooz - 2 = = = & — 2 t, 2214
(1. @
[ — 2 — 2 — 2 — 2, 2214

@

Note: *V_,,=3.0t0 3.6 V, V_,

C,=30pF, PLL2 on

15V, T, =-20to +75°C,
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22.3.2 Control Signal 947 Table and notes amended
Timing HD6417750
F167 (V)
HD6417750 HD6417750 HD6417750
T?ble 22.'3_2 Control SVF133(V) SF167(V)  BP200M (V)
Slgnal T|m|ng (2) HD6417750  HD6417750  HD6417750  HD6417750
VF128(V)  SVBT133(V) SF200(V)  SBP200 (V)
rn o = P
Item Symbol Min Max Min  Max Min  Max Min  Max Unit Figure Notes
Bus tri-state o, — 2 — 2 — 2 — 2 t,. 2214
delay time 2)
to standby
mode
Bus buffer  t,,, — 2 — 12 — 12 — 12 ns 2213
on time
Bus buffer  t., — B — B — B — B t, 2214
on time from 2)
standby
STATUSOA  t,, — 6 — 6 — 6 — 6 ns 2214
delay time (1)
[ =0 = = — 2 ., 2214
(1), @)
toros — 2 — 2 — 2 — 2 t, 2214
(2)

Notes: 1.V_,,=3.0t03.6V,V_ = 15V, T, =-20t0 +75°C,
C,=30pF, PLL2 on

2.V, =30t036V,V, = 18V, T =-20to+75°C,
C,=30pF, PLL2 on

3.V, =30t036V,V,= 18V, T =-20t0+75°C,
C,=30pF, PLL2 on

Figure 22.14 (1) Pin 948 Title amended and figure replaced
Drive Timing for Reset
or Sleep Mode

Figure 22.14 (2) Pin 949 Figure replaced
Drive Timing for
Software Standby Mode

22.3.3 Bus Timing 950, 951 Table and note amended

Table 22.33 Bus
Timing (1)

HD6417750 HD6417750
RBP240 (V) RBP200 (V)

HD6417750 HD6417750
RBG240 (V) RBG200 (V)

* #

Item Symbol Min Max Min  Max

Note: *V_,=3.0t036V,V, = 15V, T, =-20t0+75°C,
C,=30pF, PLL2 on
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22.3.3 Bus Timing

Table 22.33 Bus
Timing (2)

Table 22.33 Bus
Timing (3)

952, 953 Table and notes amended

HD6417750S
HD6417750S F167 (V)
VF133 (V) !
HD6417750S HD6417750S !
VBT133 (V)  F200 (V)

*1 *2

Item Symbol Min Max Min  Max

Notes: 1.V_,,=3.0t03.6V,V = 15V, T =-20t0+75°C,
C, =30 pF, PLL2 on

2.V,,=30t036V,V, = 18V, T, =-20to+75°C,
C,=30pF, PLL2 on

3.V,,,=30t036V,V, = 18V, T, =-20to+75°C,
C_ =30 pF, PLL2 on

954, 955 Table and notes amended

HD6417750
F167 (V) ;
HD6417750 ;
VE128 (V) !
oy w2 |
Item Symbol Min Max Min Max !

Notes: 1.V_,,=3.0t03.6V,V = 15V, T =-20t0+75°C,
C,=30pF, PLL2 on

2.V,,,=30t036V,V, = 18V,T =-20to0+75°C,
C_=30 pF, PLL2 on

3.V,,,=30t036V,V,= 18V, T =-20to +75°C,
C, =30 pF, PLL2 on
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2233 BusTiming 966

Figure 22.25
Synchronous DRAM
Normal Read Bus Cycle:
ACT + READ
Commands,

Burst (RASD =1,
RCDI[1:0] = 01, CAS
Latency = 3)

Title amended

Figure 22.26 967
Synchronous DRAM

Normal Read Bus Cycle:
PRE + ACT + READ

Commands, Burst
(RASD =1, RCD[1:0] =
01, TPC[2:0] = 001,
CAS Latency = 3)

Title amended

Figure 22.27 968
Synchronous DRAM

Normal Read Bus Cycle:
READ Command, Burst

(RASD =1, CAS
Latency = 3)

Title amended

Figure 22.30 971
Synchronous DRAM

Normal Write Bus Cycle:
ACT + WRITE

Commands, Burst

(RASD =1, RCD[1:0] =

01, TRWL[2:0] = 010)

Title amended

Figure 22.31 972
Synchronous DRAM

Normal Write Bus Cycle:
PRE + ACT + WRITE
Commands, Burst

(RASD =1, RCDI[1:0] =

01, TPC[2:0] = 001,
TRWL[2:0] = 010)

Title amended
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22.3.3 Bus Timing 973 Title amended

Figure 22.32
Synchronous DRAM
Normal Write Bus Cycle:
WRITE Command,
Burst (RASD =1,
TRWL[2:0] = 010)

Figure 22.52 PCMCIA 994 Notes amended

Memory Bus Cycle Note: *: SH7750S and SH7750R only
(1) TED[2:0] = 000,

TEH[2:0] = 000, No Wait

(2) TED[2:0] = 001,

TEH[2:0] = 001, One

Internal Wait + One

External Wait

22.3.4 Peripheral 1003, Table amended
Module Signal Timing 1004
] HD6417750  HD6417750 |
Table 22.34 Peripheral RBP240 (V)  RBP200 (V)
Module Signal Timing HD6417750  HD6417750
M RBG240 (V) RBG200 (V)
Module Item Symbol Min Max Min  Max

Table 22.34 Peripheral 1005, Table and notes amended
Module Signal Timing 1006
@) HD6417750 !
SF167 (V) !
HD6417750S
VF133 (V)

HD6417750S HD6417750
VBT133 (V)  SF200 (V)

*2 *3

Module Item Symbol Min Max Min  Max

Notes: 1. Pcyc: P clock cycles

2.V,,,=30t036V,V, = 15V, T, =-20to+75°C,
C,=30pF, PLL2 on

8.V, =30t03.6V,V, = 1.8V, T =-20to0+75°C,
C,=30pF, PLL2 on

4.V,,,=30t036V,V, = 18V, T =-20to+75°C,
C,=30pF, PLL2 on
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22.3.4 Peripheral
Module Signal Timing

Table 22.34 Peripheral
Module Signal Timing

@)

1007

Table and notes amended

HD6417750
SF167 (V)

HD6417750S

VF133 (V)

HD6417750S  HD6417750
VBT133 (V)  SF200 (V)

*2 %3

Module Item

Notes: 1. Pcyc: P clock cycles

2.V,,,=30t036V,V,,
C, =30 pF, PLL2 on

3. Ve =3.0t036V,V,
C,=30pF, PLL2 on

4.V, =30t036V,V, =
C, =30 pF, PLL2 on

Table 22.34 Peripheral 1008,
Module Signal Timing 1009

(4)

Table and notes amended

HD6417750
F167 (V)

HD6417750

VF128 (V)

*2 *3

Module Item Symbol Min Max Min  Max

Notes: 1. Pcyc: P clock cycles

2.V,,,=30t036V,V, =
C,=30pF, PLL2 on

3.V,0,=30t036V,V,, =
C, =30 pF, PLL2 on

4.V,,,=30t036V,V,
C,=30pF, PLL2 on
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22.3.4 Peripheral 1010
Module Signal Timing

Table 22.34 Peripheral
Module Signal Timing

(5)

Table and notes amended

HD6417750

HD6417750
F167 (V) !

VF128 (V)

Module Item

Notes: 1. Pcyc: P clock cycles

2.V,,=30t036V,V,, =

bbQ

C, =30 pF, PLL2 on

3.V,,,=80t036V,V, =

bbQ

C, =30 pF, PLL2 on

4.V, =30t036V,V, =

bbQ

C, =30 pF, PLL2 on

Symbol Min

15V, T, =-20to +75°C,

1.8V, T, =-20to +75°C,

1.8V, T, =-20to +75°C,

Appendix A Address
List 1022

Table A.1 Address List

1017 to

Table amended
Synchronization Clock
Iclk — Ick

Bclk — Bck

Pclk — Pck

Appendix B Package —
Dimensions

Figure B.2 Package
Dimensions (256-Pin
BGA)

Package Dimensions deleted (Combined with figure B.1)

Figure B.4 Package 1026
Dimensions (292-Pin
BGA)

Newly added
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E.1 Pin States 1033 Table and notes amended
H H Reset Reset

Table E.1 Pin States in o) eset o L

Resetv Power-Down Signal Name l[e] Master Slave Master Slave F dby

State, and BUS' D0-D7 110 z z zZ+e i Z+e Vi z

Released State D8-D15 oz Z g g pr S
D16-D23 /0 z z Z#1 Z19 719 Z#19 Z
D24-D31 /0 z z ze"° ze° ze° z"° z
D32-D51 oz z ZEORHE ZEORES ZHKES kR 7
D52-D55 /0 z z ze" z" z° z" z
D56-D63 /0 z V4 P Z#19 P Pl z
AO, A1, A18-A25 o] P P Z#eQHs 7z 750 7+ Z
A2-A17 o P P Ziogr e gz z
RESET | | | | | | | |
BACK/BSREQ o H H H H H le) z
BREQ/BSACK | P P (K %12 |x12 |52 z
BS o H PZ H s T —— 2
CKE 0O H H o 0 L o z
CS6-CS0 (6] H Pz H Z#1 7 75 z
RAS (e} H Pz o) 71 ZFP0 70 Z
RD/CASS/FRAME o H Pz o Z P TR ——
RD/WR o H Pz H Ze0 [T —— 2
RDY | PI PI ¥ |2 Zzx |2 z
WE7/CAS7/DQM7 o H PZ o Z+0 Z70w  zon  Z
WEG/CAS6/DQM6 o H PZ o 7 zvor  zvoe 2
WEB/CAS5/DQMS5 o H PZ o Z7+ Z70 7o 7
WE4/CAS4/DQM4 o H PZ o s Z0" 70" 2
WEB/CAS3/DQM3 o H PZ o P [ R
WE2/CAS2/DQM2 o) H PZ o 7% [T R
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E.1 Pin States 1034 ot opeset
Bus Hardware
Table E.1 Pin States in Signal Name /O  Master Slave Master Slave y F y
Reset, Power-Down WET/CAS1/DQM1 o H Pz o z*° A CLaN A O L 4
State, and Bus- WEO/CAS0/DQMO o H PZ o z° zFoM oMz
DACK1-DACKO o L L L L z<"0¥ 0 z
Released State . v
MD7/TXD 1o P P z" z" ZFKHP0Y ZFKH 0N Z
MD6/I0IS16 1 Pl PI** 1% 1% z+° [ z
MD5/RAS21/0 yo* Pt PP zF00* 7+ zeo* oMz
MD4/CE2BI/O yo** Pt PP ZEgRe 7 ZEEe 7 z
MD3/CE2AI/0 1o* Pt P ZEHEe 76 ZEEe 7 z
CKIO o [} o 0*°Z*° O*°z*° PZ o'z 7
STATUS1-STATUSO O [} [} o [} o o z0*"°
TRL3-IRLO | PI PI [ [ [ (s |
NMI | Pl PI 2 (R (R 12 |
DREQT-DREQO I Pl PI [ (i z" [ I
DRAK1-DRAKO o L L L L z<"0¥ 0 z
MDO/SCK o - PE PR [ (o ZHKHIOH [FIOK Z
RXD I Pl PI [ (i z" [ z
SCK2/MRESET | Pl Pl [ [ [ [ z
MD1/TXD2 /o P PP z" z" A Al G4
o o
MD2/RXD2 | P PP [ [ z" [ z
cTs2 /o Pl Pl [ [ ZEREE PR 7z
MD8/RTS2 o P PR [ [ ZEKEPTRE 7z
TCLK /o Pl PI (R [ O e L4
TDO o [} [} o [} o o z
™S 1 PI PI PI PI PZ PI z
TCK 1 Pl Pl PI PI PZ PI z
TDI 1 PI PI PI PI PZ PI z
TRST 1 Pl Pl PI PI Pz PI z
CKIO2*! o PZ*®0* PZ*®0* PZ** PZ*  PZ PZ**0* **7
Q20 Q9%
1 035 (PoF\::es:‘On) (IVT:::;I)
Bus Hardware
Signal Name /o Master Slave Master Slave y y
méz* o Z*Eﬂ Z*sz*i Z*‘J*ZD Z*M*G Z*M‘G 0*0 Z*E%‘J O*‘ zZ
H*Q*?D O»,::s
RD/WR2**' o 7] ZHEpZEe ZHR a0 a0 a0 z
H*S*QD H*B
CKIO2ENB | PI PI PI PI PI PI z
CA 1 1 1 | 1 | | 1
ASEBRK/BRKACK 1/0 PI¥#Q*# PI¥#Q*?  p|*#Q*# pI¥#Q*? pp#Q*2  piEQrE 7
Legend:
I: Input (not Pulled Up)
O: Output

Z: High-impedance (not Pulled Up)
H: High-level output
L: Low-level output
K: Output state held
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E.1 Pin States 1035,

Table E.1 Pin States in 1036
Reset, Power-Down

State, and Bus-

Released State

PI: Input (

Pulled Up)

PZ: High-impedance (Pulled Up)
Notes: 1. Output when area 2 is used as DRAM.

2.
3.

10

11.

12.

13.

14.

15.
16.

17.

18.
19.

20.
21.
22.

Output when area 5 is used as PCMCIA.
Output when area 6 is used as PCMCIA.

. Z () or O on refresh operations, depending on

register setting (BCR1.HIZCNT).

. Depends on refresh operations.
. Z () or H (state held), depending on register setting

(BCR1.HIZMEM).

. Z or O, depending on register setting (STBCR.PHZ).
. Output when refreshing is set.
. Operation in respective state when CKIO2ENB = 0

(SH7750/SH7750S) (High-level outputs as
SH7750R).

. PZ or O, depending on register setting
(FRQCR.CKOEN).

Pulled up or not pulled up, depending on register
setting (STBCR.PPU).

Pulled up or not pulled up, depending on register
setting (BCR1.IPUP).

Pulled up or not pulled up, depending on register
setting (BCR1.0PUP).

Pulled up with a built-in pull-up resistance. However
it, cannot use for fixation of an input MD pin at the
time of power-on reset. Pull up or down outside this
LSI.

Output when refreshing is set (SH7750R only).

Z or O, depending on register setting
(STBCR2.STHZ) (SH7750R only).

Z or O, depending on register setting (TOCR,
TCOE)

Output state held when used as port.

Pulled up or not pulled up, depending on register
setting (BCR1.DPUP) (SH7750R only).

Z when CKIO2ENB = 1
BGA Package only.
Depends on Emulator operations.
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E.2 Handling of 1036 Note added

Unused Pins Note: To prevent unwanted effects on other pins when using
external pull-up or pull-down resistors, use independent pull-up
or pull-down resistors for individual pins.

Appendix F 1053 Title amended

Synchronous DRAM
Address Multiplexing
Tables

(17) BUS 64 (128 M: 4
M x 8 b x 4) x 8*

(SH7750R only)

Appendix H Power-On 1061 to Replaced
and Power-Off 1063

Procedures

Appendix | Product 1065
Lineup

Table 1.1 SH7750/
SH7750S/SH7750R
Product Lineup

Table amended and note added

Appendix J Version 1067
Registers

Newly added

All trademarks and registered trademarks are the property of their respective owners.
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Section 1 Overview

Section 1 Overview

1.1 SH7750, SH7750S, SH7750R Groups Features

This LSI (SH7750, SH7750S, and SH7750R Groups) is a 32-bit RISC (reduced instruction set
computer) microprocessor with a SH-4 CPU core and features upward compatibility with SH-1,
SH-2, and SH-3 microcomputers at the instruction set level. It includes an instruction cache, an
operand cache with a choice of copy-back or write-through mode, and an MMU (memory
management unit) with a 64-entry fully-associative unified TLB (translation lookaside buffer).
The SH7750 and SH7750S have an 8-Kbyte instruction cache and a 16-Kbyte data cache. The
SH7750R has a 16-Kbyte instruction cache and a 32-Kbyte data cache.

This LSI has an on-chip bus state controller (BSC) that allows connection to DRAM and
synchronous DRAM. Its 16-bit fixed-length instruction set enables program code size to be
reduced by almost 50% compared with 32-bit instructions.

The features of this LSI are summarized in table 1.1.

Table 1.1  LSI Features

Item Features

LSl e Superscalar architecture: Parallel execution of two instructions
e External buses
— Separate 26-bit address and 64-bit data buses

— External bus frequency of 1/2, 1/3, 1/4, 1/6, or 1/8 times internal bus
frequency
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Section 1 Overview

Item

Features

CPU

Renesas Technology original SuperH architecture

32-bit internal data bus

General register file:

— Sixteen 32-bit general registers (and eight 32-bit shadow registers)
— Seven 32-bit control registers

— Four 32-bit system registers

RISC-type instruction set (upward-compatible with SH-1, SH-2, and SH-3)
— Fixed 16-bit instruction length for improved code efficiency

— Load-store architecture

— Delayed branch instructions

— Conditional execution

— C-based instruction set

Superscalar architecture (providing simultaneous execution of two
instructions) including FPU

Instruction execution time: Maximum 2 instructions/cycle

Virtual address space: 4 Gbytes (448-Mbyte external memory space)
Space identifier ASIDs: 8 bits, 256 virtual address spaces

On-chip multiplier

Five-stage pipeline
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Section 1 Overview

Item

Features

FPU

¢ On-chip floating-point coprocessor

e Supports single-precision (32 bits) and double-precision (64 bits)
e Supports IEEE754-compliant data types and exceptions

e Two rounding modes: Round to Nearest and Round to Zero

¢ Handling of denormalized numbers: Truncation to zero or interrupt
generation for compliance with IEEE754

¢ Floating-point registers: 32 bits x 16 x 2 banks
(single-precision 32 bits x 16 or double-precision 64 bits x 8) x 2 banks

e 32-bit CPU-FPU floating-point communication register (FPUL)
e Supports FMAC (multiply-and-accumulate) instruction
e Supports FDIV (divide) and FSQRT (square root) instructions
e Supports FLDIO/FLDI1 (load constant 0/1) instructions
e Instruction execution times
— Latency (FMAC/FADD/FSUB/FMUL): 3 cycles (single-precision), 8
cycles (double-precision)
— Pitch (FMAC/FADD/FSUB/FMUL): 1 cycle (single-precision), 6 cycles
(double-precision)
Note: FMAC is supported for single-precision only.
e 3-D graphics instructions (single-precision only):
— 4-dimensional vector conversion and matrix operations (FTRV): 4
cycles (pitch), 7 cycles (latency)

— 4-dimensional vector inner product (FIPR): 1 cycle (pitch), 4 cycles
(latency)
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Section 1 Overview

Item Features
Clock pulse e Choice of main clock:
generator (CPG) — SH7750, SH7750S: 1/2, 1, 3, or 6 times EXTAL
— SH7750R: 1, 6, or 12 times EXTAL
e Clock modes:
— CPU frequency: 1, 1/2, 1/3, 1/4, 1/6, or 1/8 times main clock
— Bus frequency: 1/2, 1/3, 1/4, 1/6, or 1/8 times main clock
— Peripheral frequency: 1/2, 1/3, 1/4, 1/6, or 1/8 times main clock
Note: Maximum frequency varies with models.
e Power-down modes
— Sleep mode
— Standby mode
— Module standby function
¢ Single-channel watchdog timer
Memory e 4-Gbyte address space, 256 address space identifiers (8-bit ASIDs)
umna;{‘?&&%?nt ¢ Single virtual mode and multiple virtual memory mode

Supports multiple page sizes: 1 Kbyte, 4 Kbytes, 64 Kbytes, 1 Mbyte
4-entry fully-associative TLB for instructions
64-entry fully-associative TLB for instructions and operands

Supports software-controlled replacement and random-counter
replacement algorithm

TLB contents can be accessed directly by address mapping
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Item Features

Cache memory ¢ Instruction cache (IC)
[SH7750, SH77508] — 8 Kbytes, direct mapping
— 256 entries, 32-byte block length
— Normal mode (8-Kbyte cache)
— Index mode
e Operand cache (OC)
— 16 Kbytes, direct mapping
— 512 entries, 32-byte block length
— Normal mode (16-Kbyte cache)
— Index mode
— RAM mode (8-Kbyte cache + 8-Kbyte RAM)
— Choice of write method (copy-back or write-through)
¢ Single-stage copy-back buffer, single-stage write-through buffer

e Cache memory contents can be accessed directly by address mapping
(usable as on-chip memory)

e Store queue (32 bytes x 2 entries)

Cache memory e Instruction cache (IC)
[SH7750R] — 16 Kbytes, 2-way set associative

— 256 entries/way, 32-byte block length

— Cache-double-mode (16-Kbyte cache)

— Index mode

— SH7750/SH7750S-compatible mode (8 Kbytes, direct mapping)
¢ Operand cache (OC)

— 32 Kbytes, 2-way set associative

— 512 entries/way, 32-byte block length

— Cache-double-mode (32-Kbyte cache)

— Index mode

— RAM mode (16-Kbyte cache + 16-Kbyte RAM)

— SH7750/SH7750S-compatible mode (16 Kbytes, direct mapping)
e Single-stage copy-back buffer, single-stage write-through buffer

e Cache memory contents can be accessed directly by address mapping
(usable as on-chip memory)

e Store queue (32 bytes x 2 entries)

Rev.7.00 Oct. 10, 2008 Page 5 of 1074
REJ09B0366-0700
RENESAS



Section 1 Overview

Item

Features

Interrupt controller
(INTC)

Five independent external interrupts: NMI, IRL3 to IRLO
15-level encoded external interrupts: IRL3 to IRLO

On-chip peripheral module interrupts: Priority level can be set for each
module

User break
controller (UBC)

Supports debugging by means of user break interrupts
Two break channels

Address, data value, access type, and data size can all be set as break
conditions

Supports sequential break function

Bus state
controller (BSC)

Supports external memory access
— 64/32/16/8-bit external data bus

External memory space divided into seven areas, each of up to 64
Mbytes, with the following parameters settable for each area:

— Bus size (8, 16, 32, or 64 bits)

— Number of wait cycles (hardware wait function also supported)

— Connection of DRAM, synchronous DRAM, and burst ROM possible
by setting space type

— Supports fast page mode and DRAM EDO

— Supports PCMCIA interface

— Chip select signals (CS0 to CS6) output for relevant areas

DRAM/synchronous DRAM refresh functions

— Programmable refresh interval

— Supports CAS-before-RAS refresh mode and self-refresh mode

DRAM/synchronous DRAM burst access function

Big endian or little endian mode can be set
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Item Features
Direct memory e Physical address DMA controller:
access controller

— SH7750, SH7750S: 4-channel
(DMAC)

— SH7750R: 8-channel
e Transfer data size: 8, 16, 32, or 64 bits, or 32 bytes
e Address modes:
— Single address mode
— Dual address mode
e Transfer requests: External, on-chip module, or auto-requests
e Bus modes: Cycle-steal or burst mode
e Supports on-demand data transfer

Timer unit (TMU) e Auto-reload 32-bit timer:
— SH7750, SH7750S: 3-channel
— SH7750R: 5-channel
e Input capture function
e Choice of seven counter input clocks

Realtime clock ¢ On-chip clock and calendar functions

(RTC) e Built-in 32 kHz crystal oscillator with maximum 1/256 second resolution

(cycle interrupts)

Serial e Two full-duplex communication channels (SCI, SCIF)
communication o Ghannel 1 (SCI):

interface

(SClI, SCIF) — Choice of asynchronous mode or synchronous mode

— Supports smart card interface
e Channel 2 (SCIF):
— Supports asynchronous mode
— Separate 16-byte FIFOs provided for transmitter and receiver
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Section 1 Overview
Item Features
Product lineup Abbre- Voltage Operating
viation (Internal) Frequency Model No. Package
SH7750 1.95V 200 MHz HD6417750BP200M  256-pin BGA
1.8V 167 MHz HD6417750F167 208-pin QFP
15V 128 MHz HD6417750VF128
SH7750S 1.95V 200 MHz HD6417750SBP200  256-pin BGA
HD6417750SF200 208-pin QFP
1.8V 167 MHz HD6417750SF167
15V 133 MHz HD6417750SVF133
HD6417750SVBT133 264-pin CSP
SH7750R 1.5V 240 MHz HD6417750RBG240 292-pin BGA
HD6417750RBP240  256-pin BGA
HD6417750RF240 208-pin QFP
200 MHz HD6417750RBG200  292-pin BGA
HD6417750RBP200  256-pin BGA
HD6417750RF200 208-pin QFP
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Section 1 Overview

1.2 Block Diagram

Figure 1.1 shows an internal block diagram of this LSI.
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Legend:
BSC:  Bus state controller UTLB: Unified TLB (translation lookaside buffer)
CPG: Clock pulse generator RTC: Realtime clock
DMAC: Direct memory access controller SCl: Serial communication interface
FPU:  Floating-point unit SCIF:  Serial communication interface with FIFO
INTC: Interrupt controller TMU:  Timer unit

ITLB:  Instruction TLB (translation lookaside buffer) UBC:  User break controller

Figure 1.1 Block Diagram of SH7750/SH7750S/SH7750R Group Functions
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1.3 Pin Arrangement
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Notes: Power must be supplied to the on-chip PLL power supply pins (VDD-PLL1, VDD-PLL2, VSS-PLL1, VSS-PLL2,
VDD-CPG, VSS-CPG, VDD-RTC, and VSS-RTC) regardless of whether or not the PLL circuits, crystal oscillation

circuit, and RTC are used.

* Hardware standby request (SH7750S and SH7750R). In the SH7750, pull up to 3.3 V.

Figure 1.2 Pin Arrangement (256-Pin BGA)
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A15 [ 64
65

66

A14 [ 67
A13 [ 68
69

DRAK1 [] 85
DRAKO [ 86
\WE [] 94
RD/WR [] 95
] 96

O 97
WEG/CAS6/DQM6 [] 98

WES5/CAS5/DQMS5
WE4/CAS4/DQM4
WET/CAS1/DQM1
WEO/CASO/DQMO
RD/CASS/FRAME

WE2/CAS2/DQM2/I0ICRD

WEB/CAS3/DQM3/IOICWR

B 99

] 100

WE7/CAS7/DQM7/REG [] 101
D23 [] 102

D24 [] 103
D22 [] 104

Power must be supplied to the on-chip PLL power supply pins (VDD-PLL1, VDD-PLL2, VSS-PLL1, VSS-PLL2,
VDD-CPG, VSS-CPG, VDD-RTC, and VSS-RTC) regardless of whether or not the PLL circuits, crystal oscillation

circuit, and RTC are used.
* Hardware standby request (SH7750S and SH7750R). In the SH7750, pull up to 3.3 V.

Figure 1.3 Pin Arrangement (208-Pin QFP)
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Section 1 Overview
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Note: Power must be supplied to the on-chip PLL power supply pins (VDD-PLL1, VDD-PLL2, VSS-PLL1, VSS-PLL2,
VDD-CPG, VSS-CPG, VDD-RTC, and VSS-RTC) regardless of whether or not the PLL circuits, crystal oscillation
circuit, and RTC are used.

Figure 1.4 Pin Arrangement (264-Pin CSP)
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Note: Power must be supplied to the on-chip PLL power supply pins (VDD-PLL1, VDD-PLL2, VSS-PLL1, VSS-PLL2,
VDD-CPG, VSS-CPG, VDD-RTC, and VSS-RTC) regardless of whether or not the PLL circuits, crystal oscillation
circuit, and RTC are used.

Figure 1.5 Pin Arrangement (292-Pin BGA)
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Section 1 Overview

1.4 Pin Functions

14.1 Pin Functions (256-Pin BGA)

Table 1.2  Pin Functions

Memory Interface

No. ZI: Pin Name 1/O Function Reset SRAM DRAM SDRAM PCMCIA MPX
1 B2 RDY I Bus ready RDY RDY RDY
2 B1 RESET I Reset RESET
3 C2 CSo 0 Chip select 0 CSo CSo
4 C1 CSt1 0 Chip select 1 Ccst1 CcSs1
5 D4 CS4 0 Chip select 4 Cs4 Cs4
6 D3 CS5 0 Chip select 5 CS5 CE1A CS5
7 D2 CS6 0 Chip select 6 CS6 CE1IB CS6
8 D1 BS o Bust start (BS) (BS) (BS) (BS) (BS)
9 E4 VSSQ Power 10 GND (0 V)
10 E3 RD2 o RD/CASS/ OE CAS OE FRAME
FRAME
11 F3 VvDDQ Power 10 VDD (3.3V)
12 F4 VSSQ Power 10 GND (0 V)
13 E2 D47 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
14 E1 D32 1’0 Data/port (Port)  (Port)  (Port)  (Port) (Port)
15 G3 VDD Power Internal VDD
(1.8V)
16 G4 VSS Power Internal GND
ov)
17 F2 D46 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
18 F1 D33 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
19 H3 VvDDQ Power 10 VDD (3.3 V)
20 H4 VSSsQ Power 10 GND (0 V)
21 G2 D45 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
22 Gi D34 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
23 H2 D44 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
24 H1 D35 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
25 J3 vDDQ Power 10 VDD (3.3V)
26 J4 VSSQ Power 10 GND (0 V)
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Section 1 Overview

Memory Interface

No. :I: Pin Name /O Function Reset SRAM DRAM SDRAM PCMCIA MPX
27 J2 D43 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
28 J1 D36 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
29 K2 D42 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
30 K1 D37 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
31 K3 vDDQ Power 10 VDD (3.3V)
32 K4 VSSQ Power 10 GND (0 V)
33 L1 D41 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
34 L2 D38 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
35 M1 D40 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
36 M2 D39 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
37 L3 vDDQ Power 10 VDD (3.3V)
38 L4 VSSQ Power 10 GND (0 V)
39 Ni D15 I/0 Data A15
40 N2 DO I/O Data A0
41 P1 D14 I/O Data Al4
42 P2 D1 I/0 Data A1
43 M3 VvDDQ Power 10 VDD (3.3V)
44 M4  VSSQ Power 10 GND (0 V)
45 R1 D13 I/O Data A13
46 R2 D2 I/0 Data A2
47 P3 VDD Power Internal VDD
48 P4 VSS Power Internal GND

(oVv)
49 T D12 I/O Data A12
50 T2 D3 1/O Data A3
51 R3 VvDDQ Power 10 VDD (3.3V)
52 R4 VSSQ Power 10 GND (0V)
53 U1 D11 I/O Data Al
54 U2 D4 I/0 Data Ad
55 V1 D10 1/0 Data A10
56 V2 D5 I/O Data A5
57 T3 vDDQ Power 10 VDD (3.3 V)
58 T4 VSSQ Power 10 GND (0 V)
59 W1 D9 170 Data A9
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Section 1 Overview
Pin Memory Interface
No. No. PinName 1/0 Function Reset SRAM DRAM SDRAM PCMCIA MPX
60 Y1 D6 1/0 Data A6
61 U3 BACK/ 0 Bus
BSREQ acknowledge/
bus request
62 V3 BREQ/ Bus
BSACK request/bus
acknowledge
63 W2 D8 I/0 Data A8
64 Y2 D7 1/0 Data A7
65 W3 CKE (0] Clock output CKE
enable
66 V5 vDDQ Power 10 VDD (3.3V)
67 U5 VSSQ Power 10 GND (0 V)
68 Y3 WES5/CAS5/ O D47-D40 select WE5 CAS5 DQM5
DQM5 signal
69 W4 WE4/CAS4/ O D39-D32 select WE4 CAS4 DQM4
DQM4 signal
70 Y4 WE1/CAS1/ O D15-D8 select WET CAS1T DQM1 WET
DQM1 signal
71 W5 WEOQ/CASO/ O D7-D0 select WEO CASO DaQMO
DQMO signal
72 Y5 A17 (0] Address
73 V6 vDDQ Power 10 VDD (3.3 V)
74 U6 VSSQ Power 10 GND (0 V)
75 W6 A16 O Address
76 Y6 A15 (@) Address
77 V7 VDD Power Internal VDD
78 U7 VSS Power Internal GND
(oVv)
79 W7 A4 O Address
80 Y7 A13 (0] Address
81 V8 vDDQ Power 10 VDD (3.3 V)
82 U8 VSSQ Power 10 GND (0V)
83 V4 NC
84 W8 A12 (@] Address
85 Y8 A1 (0] Address
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Section 1 Overview

Memory Interface

No. :I: Pin Name /O Function Reset SRAM DRAM SDRAM PCMCIA MPX
86 W9 A10 o} Address
87 V9 vDDQ Power 10 VDD (3.3V)
88 U9 VSSQ Power 10 GND (0 V)
89 Y9 A9 O Address
90 W10 A8 o] Address
91 Y10 A7 O Address
92 Y11 CKIO O Clock output CKIO CKIO CKIO
93 V10 VDDQ Power 10 VDD (3.3V)
94 U10 VSSQ Power 10 GND (0 V)
95 W11 CKIO2 o CKIO* CKIO CKIO CKIO
9% Y12 A6 O Address
97 W12 A5 O Address
98 Y13 A4 O Address
99 Vi1 vDDQ Power 10 VDD (3.3V)
100 U11 VSSQ Power 10 GND (0 V)
101 W13 A3 O Address
102 Y14 A2 O Address
103 V12 DRAK1 o] DMACH1 request
acknowledge
104 U13 DRAKO O DMACO request
acknowledge
105 V13 VDDQ Power 10 VDD (3.3V)
106 U12 VSSQ Power 10 GND (0 V)
107 W14 CS3 0 Chip select 3 CSs3 (CS3) CS3 CS3
108 Y15 CS2 0 Chip select 2 Cs2 (CS2) Cs2 CS2
109 V14 VDD Power Internal VDD
110 U14 VSS Power Internal GND
ov)
111 W15 RAS o RAS RAS RAS
112 Y16 RD/ICASS/ O  Read/CAS/ OE CAS OE  FRAME
FRAME FRAME
113 V15 VDDQ Power 10 VDD (3.3V)
114 U15 VSSQ Power 10 GND (0V)
115 W16 RD/WR o Read/write RD/WR RD/WR RD/WR RD/WR RD/WR
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Section 1 Overview

Memory Interface

No. IF:II: Pin Name /O Function Reset SRAM DRAM SDRAM PCMCIA MPX
116 Y17 WE2/CAS2/ O D23-D16 select WE2 CAS2 DQM2 ICIORD
bamz/ signal
ICIORD
117 W17 WEBS/CAS3/ O D31-D24 select WE3 CAS3 DQm3 ICIOWR
DQM3/ signal
ICIOWR
118 Y18 WE6/CAS6E/ O D55-D48 select WE6 CAS6 DQMme
DQM6 signal
119 Vi6 VDDQ Power 10 VDD (3.3V)
120 U16 VSSQ Power 10 GND (0V)
121 W18 W/@ (o} D63-D56 select WE7 CAS7 DQM7 REG
DQM7/REG signal
122 Y19 D23 I/O Data A23
123 W19 D24 I/0 Data A24
124 Y20 D22 /0 Data A22
125 V17 RXD | SCI data input
126 U17 DREQO | Request from
DMACO
127 U18 DREQ1 Request from
DMACH1
128 W20 D25 1/0 Data A25
129 T18 VDDQ Power 10 VDD (3.3V)
130 T17 VSSQ Power 10 GND (0 V)
131 V19 D21 I/O Data A21
132 V20 D26 I/0 Data
133 U19 D20 I/O Data A20
134 U20 D27 I/O Data
135 R18 VDDQ Power 10 VDD (3.3 V)
136 R17 VSSQ Power 10 GND (0 V)
137 T19 D19 I/0 Data A19
138 T20 D28 I/O Data
139 P18 VDD Power Internal VDD
140 P17 VSS Power Internal GND
ov)
141 R19 D18 I/O Data A18
142 R20 D29 I/O Data
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Section 1 Overview

Memory Interface

No. :I: Pin Name /O Function Reset SRAM DRAM SDRAM PCMCIA MPX
143 N18 VDDQ Power 10 VDD (3.3 V)
144 N17 VSSQ Power 10 GND (0 V)
145 P19 D17 I/O Data A17
146 P20 D30 I/0 Data
147 N19 D16 I/O Data A16
148 N20 D31 I/0 Data
149 M18 VDDQ Power 10 VDD (3.3V)
150 M17 VSSQ Power 10 GND (0V)
151 M19 D55 I/0 Data
152 M20 D56 I/O Data
153 L19 D54 I/0 Data
154 L20 D57 I/O Data
155 L18 VvDDQ Power 10 VDD (3.3V)
156 L17 VSSQ Power 10 GND (0 V)
157 K20 D53 I/O Data
158 K19 D58 1/0 Data
159 J20 D52 I/O Data
160 J19 D59 I/0 Data
161 K18 VDDQ Power 10 VDD (3.3V)
162 K17 VSSQ Power 10 GND (0V)
163 H20 D51 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
164 H19 D60 I/O Data
165 G20 D50 1/0 Data/port (Port) (Port) (Port) (Port) (Port)
166 G19 D61 1/O Data ACCSIZEO
167 J18 VDDQ Power 10 VDD (3.3V)
168 J17 VSSQ Power 10 GND (0 V)
169 F20 D49 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
170 F19 D62 I/0 Data ACCSIZE1
171 G18 VDD Power Internal VDD
172 G17 VSS Power Internal GND
V)
173 E20 D48 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
174 E19 D63 I/O Data ACCSIZE2
175 F18 VDDQ Power 10 VDD (3.3V)
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Section 1 Overview
Pin Memory Interface
No. No. PinName 1/0 Function Reset SRAM DRAM SDRAM PCMCIA MPX
176 F17 VSSQ Power 10 GND (0V)
177 E17 VSSQ Power 10 GND (0 V)
178 E18 RD/WR2 (0] RD/WR RD/WR RD/WR RD/WR RD/WR RD/WR
179 D20 MDO/SCK 1/O Mode/SCI MDO SCK SCK SCK SCK SCK
clock
180 D19 MD1/TXD2 1/O Mode SCIF MD1 TXD2 TXD2 TXD2  TXD2 TXD2
data output
181 D18 MD2/RXD2 | Mode/SCIF MD2 RXD2 RXD2 RXD2 RXD2 RXD2
data input
182 C20 IRLO | Interrupt O
183 C19 IRL1 | Interrupt 1
184 B20 IRL2 | Interrupt 2
185 C18 IRL3 | Interrupt 3
186 A20 NMI | Nonmaskable
interrupt
187 B19 XTAL2 (0] RTC crystal
resonator pin
188 A19 EXTAL2 RTC crystal
resonator pin
189 B18 VSS-RTC Power RTC GND
ov)
190 A18 VDD-RTC Power RTC VDD
(3.3V)
191 D17 CA | *2
192 C17 VSS Power Internal GND
(oVv)
193 B17 VDDQ Power 10 VDD (3.3V)
194 C16 CTS2 I/0 SCIF data
control (CTS)
195 A17 TCLK I/0 RTC/TMU
clock
196 B16 MD8/RTS2 1/O Mode/SCIF MD8 RTS2 RTS2 RTS2 RTS2 RTS2
data control
(RTS)
197 C15 VDDQ Power 10 VDD (3.3 V)
198 D15 VSSQ Power 10 GND (0 V)
199 B15 MD7/TXD 1/O Mode/SCI MD7 TXD TXD TXD TXD TXD

data output

Rev.7.00 Oct. 10, 2008 Page 20 of 1074
REJ09B0366-0700

RENESAS



Section 1 Overview

Memory Interface

No. :I: Pin Name /O Function Reset SRAM DRAM SDRAM PCMCIA MPX
200 A16 SCK2/ I SCIF clock/  MRESET SCK2 SCK2 SCK2 SCK2 SCK2
MRESET manual reset
201 C14 VDD Power Internal VDD
202 D14 VSS Power Internal GND
(ov)
203 A15 A18 o Address
204 B14 A19 O Address
205 C13 VDDQ Power 10 VDD (3.3V)
206 D13 VSSsQ Power 10 GND (0 V)
207 A14  A20 o} Address
208 B13 A21 o Address
209 A13 A22 O Address
210 B12 A23 o Address
211 C12 VDDQ Power 10 VDD (3.3V)
212 D12 VSSQ Power 10 GND (0 V)
213 A12 A24 o Address
214 B11  A25 O Address
215 A11  MD3/CE2A /0 Mode/ MD3 CE2A
PCMCIA-CE
216 A10 MD4/CE2B 1/0 Mode/ MD4 CE2B
PCMCIA-CE
217 C11 vDDQ Power 10 VDD (3.3V)
218 D11 VSSQ Power 10 GND (0V)
219 B10 MD5/RAS2 /0 Mode/RAS MD5 RAS2
(DRAM)
220 A9 DACKO o] DMACO bus
acknowledge
221 B9 DACK1 o] DMACH1 bus
acknowledge
222 C8 A0 O Address
223 C10 VDDQ Power 10 VDD (3.3 V)
224 D10 VSSQ Power 10 GND (0 V)
225 D8 A1 O Address
226 A8 STATUSO O Status
227 B8 STATUS1T O Status
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Section 1 Overview
Pin Memory Interface

No. No. PinName 1/0 Function Reset SRAM DRAM SDRAM PCMCIA MPX

228 A7  MDé/ I Mode/IOIS16  MD6 IOIS16

101S16 (PCMCIA)

229 C9 vDDQ Power 10 VDD (3.3 V)

230 D9 VSSQ Power 10 GND (0 V)

231 B7 ASEBRK/ /0 Pin break/

BRKACK acknowledge
(H-UDI)

232 A6 TDO (0] Data out
(H-UDI)

233 C7 VDD Power Internal VDD

234 D7 VSS Power Internal GND
(V)

235 B6 T™MS Mode
(H-UDI)

236 A5 TCK Clock
(H-UDI)

237 B5 TDI Data in
(H-UDI)

238 C4 TRST Reset
(H-UDI)

239 C3 CKIO2ENB | CKIO2, RD2,
RD/WR2
enable

240 C6 NC

241 A4 VDD-PLL2 Power PLL2 VDD
(3.3V)

242 D6 VSS-PLL2 Power PLL2 GND (0V)

243 B4 VDD-PLL1 Power PLL1VDD
(3.3V)

244 D5 VSS-PLL1 Power PLL1 GND (0V)

245 A3 VDD-CPG Power CPG VDD
(3.3V)

246 B3 VSS-CPG Power CPG GND (0V)

247 A2 XTAL (0] Crystal
resonator

248 A1 EXTAL External input
clock/crystal
resonator

249 C5 NC
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Section 1 Overview

Memory Interface

No. ZI: Pin Name /O Function Reset SRAM DRAM SDRAM PCMCIA MPX
250 D16 NC

251 H17 NC

252 H18 NC

253 N3 NC

254 N4 NC

255 U4 NC

256 V18 NC

Legend:

I: Input

O: Output

I/O: Input/output

Power: Power supply

Notes: Supply power to all power pins. For the SH7750S, supply power to RTC at a minimum in

hardware standby mode.

Power must be supplied to VDD-PLL1/2 and VSS-PLL1/2 regardless of whether or not the
on-chip PLL circuits are used.

Power must be supplied to VDD-CPG and VSS-CPG regardless of whether or not the on-
chip crystal oscillation circuit is used.

Power must be supplied to VDD-RTC and VSS-RTC regardless of whether or not the on-
chip RTC is used.

VSSQ, VSS, VSS-RTC, VSS-PLL1/2, and VSS-CPG are connected inside the package.
NC pins must be left completely open, and not connected to a power supply, GND, etc.

1. CKIO2 is not connected to PLL2.

2. Hardware standby request (SH7750S and SH7750R). In the SH7750, pull up to 3.3 V.
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Section 1 Overview

14.2 Pin Functions (208-Pin QFP)

Table 1.3  Pin Functions

Memory Interface

:l:: Pin Name 1/O Function Reset SRAM DRAM SDRAM PCMCIA MPX
1 RDY I Bus ready RDY RDY RDY
2 RESET | Reset RESET
3 CSo0 0 Chip select 0 Cso Cso
4 CS1 0 Chip select 1 CS1 CS1
5 CS4 o] Chip select 4 Cs4 Cs4
6 CS5 o] Chip select 5 CS5 CE1A CS5
7 CS6 o] Chip select 6 CS6 CEiIB CS6
8 BS o Bust start (BS) (BS) (BS) (BS) (BS)
9 VvDDQ Power 10 VDD (3.3 V)
10 VSSQ Power 10 GND (0 V)
11 D47 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
12 D32 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
13 VDD Power Internal VDD
14 VSS Power Internal GND

(ov)
15 D46 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
16 D33 I/0 Data/port (Port)  (Port) (Port) (Port) (Port)
17 D45 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
18 D34 I/0 Data/port (Port)  (Port)  (Port)  (Port) (Port)
19 D44 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
20 D35 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
21 vDDQ Power 10 VDD (3.3 V)
22 VSSQ Power 10 GND (0 V)
23 D43 I/0 Data/port (Port)  (Port)  (Port)  (Port) (Port)
24 D36 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
25 D42 I/0 Data/port (Port)  (Port) (Port) (Port) (Port)
26 D37 I/0 Data/port (Port)  (Port) (Port) (Port) (Port)
27 D41 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
28 D38 I/0 Data/port (Port)  (Port) (Port) (Port) (Port)
29 D40 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
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Section 1 Overview

Memory Interface

lF\,llon. Pin Name /O Function Reset SRAM DRAM SDRAM PCMCIA MPX
30 D39 110 Data/port (Port)  (Port)  (Port)  (Port) (Port)
31 vDDQ Power 10 VDD (3.3 V)
32 VSSQ Power 10 GND (0 V)
33 D15 110 Data A15
34 DO I/0 Data A0
35 D14 I/0 Data Al4
36 D1 I/0 Data A1
37 D13 I/O Data A13
38 D2 I/0 Data A2
39 VDD Power Internal VDD

(1.8V)
40 VSS Power Internal GND

(ov)
41 D12 I/O Data A12
42 D3 I/0 Data A3
43 vDDQ Power 10 VDD (3.3 V)
44 VSSQ Power 10 GND (0 V)
45 D11 I/0 Data Al
46 D4 I/O Data A4
47 D10 I/0 Data A10
48 D5 I/O Data A5
49 D9 110 Data A9
50 D6 I/0 Data A6
51 BACK/ o Bus

BSREQ acknowledge/

bus request

52 BREQ/ Bus request/bus
BSACK acknowledge

53 D8 I/0 Data A8
54 D7 I/0 Data A7
55 CKE (0] Clock output CKE

enable
56 vDDQ Power 10 VDD (3.3 V)
57 VSSQ Power 10 GND (0 V)
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Section 1 Overview
- Memory Interface
Nlon. Pin Name I/O Function Reset ~SRAM DRAM SDRAM PCMCIA MPX
58 WEB/CAS5/ O D47-D40 select WE5S  CAS5 DQM5
DQM5 signal
59 WE4/CAS4/ O D39-D32 select WE4 CAS4 DQM4
DQM4 signal
60 WET/CAS1/ O D15-D8 select WE1 CAS1 DQM1 WET
DQM1 signal
61 WEO/CASO/ O D7-DO select WEO CASO DQMO
DQMO signal
62 A17 o} Address
63 A16 o} Address
64 A15 o} Address
65 VDD Power Internal VDD
66 VSS Power Internal GND
(oVv)
67 A4 o} Address
68 A13 o} Address
69 vDDQ Power 10 VDD (3.3 V)
70 VSSQ Power 10 GND (0 V)
71 Al12 o} Address
72 A11 o} Address
73 A10 o} Address
74 A9 o Address
75 A8 o} Address
76 A7 o Address
77 CKIO o] Clock output CKIO CKIO CKIO
78 vDDQ Power 10 VDD (3.3 V)
79 VSSQ Power 10 GND (0 V)
80 A6 o} Address
81 A5 o} Address
82 A4 o} Address
83 A3 o} Address
84 A2 o} Address
85 DRAK1 (0] DMACH1 request

acknowledge
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Section 1 Overview

Memory Interface

Pin
No.  PinName IO Function Reset ~SRAM DRAM SDRAM PCMCIA MPX
86 DRAKO (0] DMACO request
acknowledge
87 vDDQ Power 10 VDD (3.3V)
88 VSSQ Power 10 GND (0 V)
89 CS3 o Chip select 3 CS3 (CS3) CS3 S3
90 CS2 o Chip select 2 CS2 (CS2) CSs2 S2
91 VDD Power Internal VDD
92 VSS Power Internal GND
(CAY)
93 RAS O RAS RAS RAS
94 RD/CASS/ O Read/CAS/ OE CAS OE FRAME
FRAME FRAME
95 RD/WR O Read/write RD/WR RD/WR RD/WR RD/WR RD/WR
96 WE2/CAS2/ O D23-D16 select WE2 CAS2 DQM2 ICIORD
DQMm2/ signal
ICIORD
97 WE3/CAS3/ O D31-D24 select WE3 CAS3 DQM3 ICIOWR
DQM3/ signal
ICIOWR
98 WE6/CAS6/ O D55-D48 select WE6 CAS6 DQM6
DQM6 signal
99 vDDQ Power 10 VDD (3.3 V)
100 VSSQ Power 10 GND (0 V)
101 WE7/CAS7/ O  D63-DS56 select WE7 CAS/ DQM7 REG
DQM7/REG signal
102 D23 I/0 Data A23
103 D24 I/0 Data A24
104 D22 I/0 Data A22
105 RXD | SCI Data input
106 DREQO | Request from
DMACO
107 DREQ1 Request from
DMACH1
108 D25 1/0 Data A25
109 D21 I/0 Data A21
110 D26 I/0 Data
111 D20 I/0 Data A20
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Section 1 Overview
- Memory Interface
Nlon. Pin Name I/O Function Reset ~SRAM DRAM SDRAM PCMCIA MPX
112 D27 I/0 Data
113 vDDQ Power 10 VDD (3.3V)
114 VSSQ Power 10 GND (0 V)
115 D19 I/0 Data A19
116 D28 110 Data
117 VDD Power Internal VDD
118 VSS Power Internal GND
(oVv)
119 D18 I/0 Data A18
120 D29 I/O Data
121 D17 1/0 Data A17
122 D30 I/O Data
123 D16 I/0 Data A16
124 D31 1/0 Data
125 vDDQ Power 10 VDD (3.3V)
126 VSSsQ Power 10 GND (0 V)
127 D55 I/0 Data
128 D56 IO Data
129 D54 110 Data
130 D57 110 Data
131 D53 110 Data
132 D58 I/O Data
133 D52 IO Data
134 D59 I/O Data
135 vDDQ Power 10 VDD (3.3V)
136 VSSQ Power 10 GND (0 V)
137 D51 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
138 D60 IO Data
139 D50 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
140 D61 1/0 Data ACCSIZEO
141 D49 I/0 Data/port (Port) (Port) (Port) (Port) (Port)
142 D62 I/0 Data ACCSIZEA
143 VDD Power Internal VDD
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Section 1 Overview

Memory Interface

Pin
No. Pin Name 1/0 Function Reset SRAM DRAM SDRAM PCMCIA MPX
144 VSS Power Internal GND
(oV)
145 D48 I/0 Data/port (Port)  (Port)  (Port) (Port) (Port)
146 D63 I/0 Data ACCSIZE2
147 vDDQ Power 10 VDD (3.3V)
148 VSSQ Power 10 GND (0 V)
149 MDO0/SCK I/0 Mode/SCI clock MDO SCK SCK SCK SCK SCK
150 MD1/TXD2 1/0 Mode SCIF data MD1 TXD2 TXD2 TXD2  TXD2 TXD2
output
151 MD2/RXD2 | Mode/SCIF data MD2 RXD2 RXD2 RXD2 RXD2 RXD2
input
152 IRLO | Interrupt O
153 IRLA1 | Interrupt 1
154 IRL2 | Interrupt 2
155 IRL3 | Interrupt 3
156 NMI | Nonmaskable
interrupt
157 XTAL2 O RTC crystal
resonator pin
158 EXTAL2 | RTC crystal
resonator pin
159 VSS-RTC Power RTC GND
(A%
160 VDD-RTC  Power RTC VDD
(3.3V)
161 CA | *
162 VSS Power Internal GND
(oVv)
163 vDDQ Power 10 VDD (3.3V)
164 CTS2 I/0 SCIF data control
(CTS)
165 TCLK I/0 RTC/TMU
clock
166 MD8/RTS2 1/0 Mode/SCIF data MD8 RTS2 RTS2 RTS2 RTS2 RTS2
control (RTS)
167 MD7/TXD I/0 Mode/SCl data MD7 TXD TXD TXD TXD TXD

output

Rev.7.00 Oct. 10, 2008 Page 29 of 1074
REJ09B0366-0700

RENESAS



Section 1 Overview

Memory Interface

Pin
No.  PinName IO Function Reset ~SRAM DRAM SDRAM PCMCIA MPX
168 SCK2/ | SCIF clock/ MRESET SCK2 SCK2 SCK2 SCK2 SCK2
MRESET manual reset
169 VDD Power Internal VDD
170 VSS Power Internal GND
(oV)
171 A18 (0] Address
172 A19 (0] Address
173 A20 (0] Address
174 A21 (0] Address
175 A22 (0] Address
176 A23 (0] Address
177 vDDQ Power 10 VDD (3.3V)
178 VSSQ Power 10 GND (0 V)
179 A24 (0] Address
180 A25 (0] Address
181 MD3/CE2A I/O Mode/ MD3 CE2A
PCMCIA-CE
182 MD4/CE2B 1/O Mode/ MD4 CE2B
PCMCIA-CE
183 MD5/RAS2 1/0 Mode/RAS MD5 RAS2
(DRAM)
184 DACKO (0] DMACO bus
acknowledge
185 DACK1 (0] DMACH1 bus
acknowledge
186 A0 (0] Address
187 vDDQ Power 10 VDD (3.3V)
188 VSSQ Power 10 GND (0 V)
189 Al O Address
190 STATUSO O Status
191 STATUS1 (0] Status
192 MD6/ | Mode/IOIS16 MD6 10IS16
10IS16 (PCMCIA)
193 ASEBRK/ I/0 Pin break/
BRKACK acknowledge
(H-UDI)
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Section 1 Overview

Pin

Memory Interface

No.  PinName IO Function Reset ~SRAM DRAM SDRAM PCMCIA MPX
194 TDO o Data out
(H-UDI)
195 VDD Power Internal VDD
196 VSS Power Internal GND
(oVv)
197 TMS I Mode (H-UDI)
198 TCK I Clock (H-UDI)
199 TDI | Data in (H-UDI)
200 TRST I Reset (H-UDI)
201 VDD-PLL2 Power PLL2 VDD (3.3V)
202 VSS-PLL2  Power PLL2 GND (0V)
203 VDD-PLL1  Power PLL1VDD (3.3V)
204 VSS-PLL1  Power PLL1 GND (0V)
205 VDD-CPG  Power CPG VDD (3.3V)
206 VSS-CPG  Power CPG GND (0V)
207 XTAL (0] Crystal resonator
208 EXTAL | External input
clock/crystal
resonator
Legend:
I: Input
O: Output
I/O: Input/output
Power: Power supply

Notes: Supply power to all power pins