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Section Page Description

10.2.13 MCSO0 Control 258 Description added

Register (MCSCRO) Bit 6—CS2/CS0 Select (CS2/0)
Only 0 should be used for the CS2/0 bit in MCSCRO. Either 0 or 1
may be used for MCSCR1 to MCSCRY.

10.3.4 Synchronous 290 Bank Active description added

DRAM Interface ... .In bank active mode, too, all banks become inactive after a

refresh cycle or after the bus is released as the result of bus
arbitration.

The bank active mode should not be used unless the bus width
for all areas is 32 hits.

10.3.6 PCMCIA 310 Figure amended
Interface D15 to DO
Figure 10.32 Basic .

Timing for PCMCIA (Write)

Memory Card Interface

10.3.7 Waits between 320 Figure amended

Access Cycles
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|
between Access Cycles oo T\ T\ T\
A25tvoiX | i)( i)( X iX | iX

v Ty T Twait | Ty T, | Twait | Ty | Ty
I

10.3.10 MCSJ[0] to 323 Description amended

MCS{7] Pin Control This enables 32-, 64-, 128-, or 256-Mbit memory to be connected
to area O or area 2. However, only CS2/0 = 0 (area 0) should be
used for MCSCRO. Table 10.15 shows MCSCRO-MCSCR7
settings and MCS[0]-MCSJ[7] assertion conditions.

11.6 Usage Notes 387 Description added

13. DMAC transfers should not be performed in the sleep mode
under conditions other than when the clock ratio of lg (on-
chip clock) to Bg (bus clock) is 1:1.

14. When the following three conditions are all met, the
frequency control register (FRQCR) should not be changed
while a DMAC transfer is in progress.

* Bits IFC2 to IFCO are changed.
e STC2 to STCO in FRQCR are not changed.

» The clock ratio of Ig (on-chip clock) to Bg (bus clock) after
the change is other than 1:1.

13.4.3 Precautions 426 Newly added
when Using RTC
Module Standby
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Addressing
Mode

Instruction
Format

Effective Address Calculation Method

Calculation Formula

PC-relative
with
displacement

@(disp:8,
PC)

Effective address is register PC contents
with 8-bit displacement disp added. After
disp is zero-extended, it is multiplied by 2
(word), or 4 (longword), according to the
operand size. With a longword operand, the
lower 2 bits of PC are masked.

(for longword)

' PC + disp x 2
or

PC&H'FFFFFFFC
+ disp x 4

H'FFFFFFFC

disp
(zero-extended)

Word: PC + disp x 2

Longword:
PC & H'FFFF FFFC +
disp x 4

PC-relative

disp:8

Effective address is register PC contents
with 8-bit displacement disp added after
being sign-extended and multiplied by 2.

disp
(sign-extended)

PC + disp x 2

PC + disp x 2

disp:12

Effective address is register PC contents
with 12-bit displacement disp added after
being sign-extended and multiplied by 2.

disp
(sign-extended)

PC + disp x 2

PC + disp x 2
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24 Instruction Set

241 Instruction Set Classified by Function
The SH7709S instruction set includes 68 basic instruction types, aslisted in table 2.4.

Table2.4 Classification of Instructions

Operation No. of
Classification Types Code Function Instructions
Data transfer 5 MOV Data transfer 39

MOVA Effective address transfer

MOVT T bit transfer

SWAP Swap of upper and lower bytes

XTRCT Extraction of middle of linked registers
Arithmetic 21 ADD Binary addition 33
operations ADDC Binary addition with carry

ADDV Binary addition with overflow check

CMP/cond Comparison

DIV1 Division

DIVOS Initialization of signed division

DIVoU Initialization of unsigned division

DMULS Signed double-precision multiplication

DMULU Unsigned double-precision multiplication

DT Decrement and test

EXTS Sign extension

EXTU Zero extension

MAC Multiply-and-accumulate operation,
double-precision multiply-and-accumulate
operation
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No
and ASIDs
Yes match?
No
\4 l
TLB miss TLB invalid
exception exception

User mode User or

privileged?

Privileged mode

A4 A 4

| PR check | | PR check |
00/01 10 11 01/11 00/10
w w W
R/W?
R R R
Yy A\ \ 4 v
TLB protection TLB protection
violation violation
exception
A4
Initial page No (noncacheable) Yes (cacheable)
write
exception Memory Cache

access access

Figure3.11 MMU Exception Generation Flowchart
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10.3 BSC Operation

10.3.1 Endian/Access Size and Data Alignment

The SH7709S supports both big endian, in which the 0 addressis the most significant byte in the
byte data, and little endian, in which the O address is the |east significant byte. Switching between
the two is designated by an external pin (MD5 pin) at the time of a power-on reset. After a power-
on reset, big endian is engaged when MD5 islow; little endian is engaged when MD5 is high.

Three data bus widths are available for ordinary memory (byte, word, longword) and two data bus
widths (word and longword) for synchronous DRAM. For the PCMCIA interface, choose from
byte and word. This means data alignment is done by matching the device' s datawidth and
endian. The access unit must also be matched to the device' s bus width. This also means that when
longword datais read from a byte-width device, four read operations must be performed. In the
SH7709S, data alignment and conversion of datalength is performed automatically between the
respective interfaces.

Tables 10.7 to 10.12 show the relationship between endian, device data width, and access unit.

Table 10.7 32-Bit External Device/Big-Endian Access and Data Alignment

Data Bus Strobe Signals
WES3, WE2, WET1, WEQO,

Operation D31-D24 D23-D16 D15-D8 D7-DO DQMUU  DQMUL DQMLU DQMLL
Byte access  Data — — — Asserted
at0 7-0
Byte access — Data — — Asserted
atl 7-0
Byte access — — Data — Asserted
at 2 7-0
Byte access — — — Data Asserted
at3 7-0
Word access Data Data — — Asserted  Asserted
ato0 15-8 7-0
Word access — — Data Data Asserted  Asserted
at 2 15-8 7-0
Longword Data Data Data Data Asserted  Asserted Asserted Asserted

access at0 31-24 23-16 15-8 7-0
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Table 10.14 Example of Correspondence between SH7709S and Synchronous DRAM
Address Pins (AM X [3:0] = 0100 (32-Bit Bus Width))

SH7709S Address Pin Synchronous DRAM Address Pin
RAS Cycle CAS Cycle Function
Al5 A23 A23 A13(BA1) BANK select bank address
Al4 A22 A22 A12(BAO)
Al3 A21 Al3 All Address
Al12 A20 L/H Al10 Address precharge setting
All Al9 All A9 Address
Al0 Al8 Al0 A8
A9 Al7 A9 A7
A8 Al6 A8 A6
A7 Al5 A7 A5
A6 Al4 AB A4
A5 Al3 A5 A3
A4 Al2 Ad A2
A3 All A3 Al
A2 Al10 A2 A0
Al A9 Al Not used
A0 A0 A0 Not used

Burst Read: Inthe examplein figure 10.15 it is assumed that four 2M x 8-bit synchronous
DRAMs are connected and a 32-bit datawidth is used, and the burst lengthis 1. Following the Tr
cyclein which ACTV command output is performed, a READ command isissued inthe Tcl, Tc2,
and Tc3 cycles, and a READA command in the Tc4 cycle, and the read data is accepted at the
rising edge of the external command clock (CK10) from cycle Td1 to cycle Td4. TheTpc cycleis
used to wait for completion of auto-precharge based on the READA command inside the
synchronous DRAM; no new access command can be issued to the same bank during this cycle,
but accessto synchronous DRAM for another areais possible. In the SH7709S, the number of Tpc
cyclesisdetermined by the TPC bit specification in MCR, and commands cannot be issued for the
same synchronous DRAM during thisinterval.

The example in figure 10.14 shows the basic cycle. To connect low-speed synchronous DRAM,
the cycle can be extended by setting WCR2 and MCR bits. The number of cycles from the ACTV
command output cycle, Tr, to the READ command output cycle, Tcl, can be specified by the
RCD bitsin MCR, with values of 0 to 3 specifying 1 to 4 cycles, respectively. In case of 2 or more
cycles, aTrw cycle, in which an NOP command isissued for the synchronous DRAM, isinserted
between the Tr cycle and the Tc cycle. The number of cyclesfrom READ and READA command
output cycles Tcl-Tc4 to the first read data latch cycle, Td1, can be specified as 1 to 3 cycles
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Power-On Sequence: In order to use synchronous DRAM, mode setting must first be performed
after powering on. To perform synchronous DRAM initialization correctly, the bus state controller
registers must first be set, followed by a write to the synchronous DRAM mode register. In
synchronous DRAM mode register setting, the address signal value at that timeis latched by a
combination of the RAS, CAS, and RD/WR signals. If the value to be set is X, the bus state
controller provides for value X to be written to the synchronous DRAM mode register by
performing a write to address H'FFFFDOQ0 + X for area 2 synchronous DRAM), and to address
H'FFFFEQQO + X for area 3 synchronous DRAM. In this operation the dataisignored, but the
mode write is performed as a byte-size access. To set burst read/single write, CAS latency 1 to 3,
wrap type = sequential, and burst length 1 supported by the SH7709S, arbitrary datais writtenin a
byte-size access to the following addresses.

With 32-bit bus width:

Area?2 Area3
CASlatency 1 FFFFD840 FFFFE840
CAS latency 2 FFFFD880 FFFFE880
CAS latency 3 FFFFD8CO FFFFE8CO
With 16-bit bus width:

Area?2 Area3
CASlatency 1 FFFFD420 FFFFE420
CASlatency 2 FFFFD440 FFFFE440
CASlatency 3 FFFFD460 FFFFE460

Mode register setting timing is shown in figure 10.28.

Asaresult of the write to address H'FFFFDO00 + X or H'FFFFEQQO + X, a precharge all banks
(PALL) command isfirst issued in the TRpl cycle, then amode register write command is issued
inthe TMwL1 cycle.

Address signals, when the mode-register write command isissued, are as follows:

32-hit bus width:
A15-A9 = 0000100 (burst read and single write)
AB8-A6 = CAS latency
A5 =0 (burst type = sequential)
A4-A2 =000 (burst length 1)

16-bit bus width:
A14-A8 = 0000100 (burst read and single write)
A7-A5 = CAS latency
A4 =0 (burst type = sequential)
A3-A1 =000 (burst length 1)
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10.3.5 Burst ROM Interface

Setting bits AOBST1-0, A5BST1-0, and A6BST1-0 in BCRL1 to a non-zero value allows burst
ROM to be connected to areas 0, 5, and 6. The burst ROM interface provides high-speed access to
ROM that has a nibble access function. The timing for nibble access to burst ROM is shown in
figure 10.29. Two wait cycles are set. Basically, accessis performed in the same way as for
normal space, but when the first cycle ends the CSO0 signal is not negated, and only the addressis
changed before the next access is executed. When 8-bit ROM is connected, the number of
consecutive accesses can be set as 4, 8, or 16 by bits AOBST1-0, ASBST1-0, or A6BST1-0.
When 16-bit ROM is connected, 4 or 8 can be set in the same way. When 32-bit ROM is
connected, only 4 can be set.

WAIT pin sampling is performed in the first accessif one or more wait states are set, and is
always performed in the second and subsequent accesses.

The second and subsequent access cycles also comprise two cycles when aburst ROM setting is
made and the wait specification is 0. The timing in this case is shown in figure 10.30.

However, the WAIT signal isignored in the following three cases:

* A writeto external address space in dual address mode with 16-byte DMA transfer

» Transfer from an external device with DACK to external address space in single address mode
with 16-byte DMA transfer

* Cache write-back access

Rev. 5.00, 09/03, page 304 of 760
RENESAS



Internal
address bus X SAR2 X DAR2 XSAR2+2X DAR2XSAR2+4X DAR2 XSAR2+6X DAR2 X SARZX

Internal
data bus

E X SAR2 data X SAR2+2 data X SAR2+4 data X SAR2+6 data X

First transfer on

channel 2 ! Second transfer : Third transfer ! Fourth transfer : Fifth transfer
SAR2 output : SAR2+2output : SAR2+4 output : SAR2+6 output
. DAR2 output DAR2 output | DAR2output | DAR2output
SAR2 reload
SAR2 output
DAR2 output

Figure11.23 Timing Chart of Source Address Reload Function
The reload function can be executed with atransfer data size of 8, 16, or 32 bits.

DMATCR2, which specifies the transfer count, decrements 1 each time a transfer ends regardless
of whether the reload functionis on or off. Consequently, a multiple of four must be specified in
DMATCR2 when the reload function is on. Operation is not guaranteed if other values are
specified.

The counter that counts the execution of four transfersfor the address reload function is reset by
clearing the DME bit in DMAOR or the DE bit in CHCR2, by setting the transfer end flag (TE bit
in CHCR?2), by DMAC address error, and by NMI input, aswell as by areset, but the SAR2,
DAR2, and DMATCR?2 registers are not reset. Therefore, if these sources are generated, there will
be amix of an initialized counter and uninitialized registersin the DMAC, and a malfunction will
be caused by restarting the DMAC in that state. Consequently, if one of these sources other than
setting of the TE bit occurs during use of the address reload function, set SAR2, DAR2, and
DMATCR2 again.
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114 CompareMatch Timer (CMT)

11.41 Overview

The DMAC has an on-chip compare match timer (CMT) to generate DMA transfer requests. The
CMT has a 16-bit counter.

Features
The CMT has the following features:

» Four types of counter input clock can be selected
O One of four internal clocks (Pq@/4, P@/8, P@/16, P@/64) can be selected.
» Generatesa DMA transfer request when compare match occurs.

Block Diagram

Figure 11.24 shows a block diagram of the CMT.

P@4 P@8 P@16 Pq64

Control circuit |—>| Clock selection |
A

»
!

-
<
<

CMCSRO
CMCORO
CMCNTO

Comparator

Bus
Module bus interface

CMSTR: Compare match timer start register
CMCSRO0: Compare match timer control/status register 0
CMCORO: Compare match timer constant register 0
CMCNTO: Compare match timer counter 0

Figure11.24 Block Diagram of CMT
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( Error handling >

No

Yes

Overrun error handling

‘l
»

\ 4
Framing error handling Clear RE bitin SCSCR to 0

»
|
<&

Clear ORER and
FER bits in SCSSR to 0

( e )

Figure14.15 Sample Flowchart for Receiving Multiprocessor Serial Data (cont)
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Bit 3—Framing Error (FER): Indicates aframing error in the data read from the receive FIFO

dataregister (SCFRDR).
Bit 3: FER Description
0 No receive framing error occurred in the data read from SCFRDR (Initial value)

[Clearing conditions]
(1) When the chip undergoes a power-on reset or enters standby mode
(2) When no framing error is present in the data read from SCFRDR

A receive framing error occurred in the data read from SCFRDR
[Setting condition]
When a framing error is present in the data read from SCFRDR

Bit 2—Parity Error (PER): Indicates a parity error in the data read from the receive FIFO data

register (SCFRDR).
Bit 2: PER Description
0 No receive parity error occurred in the data read from SCFRDR  (Initial value)

[Clearing conditions]
(1) When the chip undergoes a power-on reset or enters standby mode
(2) When no parity error is present in the data read from SCFRDR

A receive framing error occurred in the data read from SCFRDR
[Setting condition]
When a parity error is present in the data read from SCFRDR
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Table 19.24 Read/Write Operation of the SC Port Data Register (SCPDR)

SCPnMD1 SCPnMDO Pin State Read Write
0 0 Other function SCPDR value Value is written to SCPDR, but does
(see table 18.1) not affect pin state
Output SCPDR value Write value is output from pin
1 0 Input (Pull-up Pin state Value is written to SCPDR, but does
MOS on) not affect pin state
1 Input (Pull-up Pin state Value is written to SCPDR, but does
MOS off) not affect pin state
(n=0to 6)
SCPnMD1 SCPnMDO Pin State Read Write
0 0 Other function Low level Ignored (no effect on pin state)
(see table 18.1)
Output Low level Ignored (no effect on pin state)
1 0 Input (Pull-up Pin state Ignored (no effect on pin state)
MOS on)
1 Input (Pull-up Pin state Ignored (no effect on pin state)
MOS off)
(n=7)
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23.3.2 Control Signal Timing

Table23.6 Control Signal Timing
Vee=33+£03V,Vee=155t02.15V, AVec=3.3+0.3V, Ta=-20t0 75°C

Item Symbol Min Max Unit Figure
RESETP pulse width tresPw 20 *2 — tcyc 23.11,
RESETP setup time** tresps 20 — ns 23.12
RESETP hold time tresPH 4 — ns

RESETM pulse width trReESMW 20 *3 — tcyc

RESETM setup time tresms 6 — ns

RESETM hold time tRESMH 34 — ns

BREQ setup time tsreos 6 — ns 23.14
BREQ hold time tereEQH 4 — ns

NMI setup time ** tmis 10 — ns 23.12
NMI hold time tNMIH 4 — ns

IRQ5—-IRQO setup time ** tirgs 10 — ns

IRQ5-IRQO0 hold time tirgH 4 — ns

IRQOUT delay time tirooD — 10 ns 23.13
BACK delay time teackD — 10 ns 23.14,
STATUS1, STATUSO delay time tsto — 10 ns 23.15
Bus tri-state delay time 1 tBoFF1 0 15 ns

Bus tri-state delay time 2 tBoFr2 0 15 ns

Bus buffer-on time 1 teon1 0 15 ns

Bus buffer-on time 2 teonz 0 15 ns

Notes: 1. RESETP, NMI, and IRQ5 to IRQO are asynchronous. Changes are detected at the
clock fall when the setup shown is used. When the setup cannot be used, detection
can be delayed until the next clock falls.

2. In the standby mode, trespw = tosci (100 ps) when XTAL oscillation is continued and
trespw = toscz (10 ms) when XTAL oscillation is off. In the sleep mode, trespw = tpLi1
(100 ps).

When the clock multiplication ratio is changed, trespw = tpri1 (100 pS).

3. In the standby mode, tresmw = toscz (10 ms). In the sleep mode, RESETM must be kept
low until STATUS (0-1) changes to reset (HH). When the clock multiplication ratio is
changed, RESETM must be kept low until STATUS (0-1) changes to reset (HH).
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missiion) trxs | | trx
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RTS X X X
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Figure23.51 SCI 1/O Timingin Clock Synchronous M ode

CKIO

tporTs1| [tPORTH1

N

PORT 7 to 0
(read)

(B:P clock ratio = 1:1)

[tporTs2| [tPORTH2
PORT 7to 0
(read)
(B:P clock ratio = 2:1) t t
tPoRTs3| |tPORTH3

PORT 7 to 0
(read)

X

X

(B:P clock ratio = 4:1)

tPorTD
| ——

PORT 7 to 0
(write)

Figure23.52 1/0 Port Timing

CKIO

Figure 23.53 DREQ Input Timing
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30.6+0.2 Unit: mm
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Package Code FP-208E
JEDEC -
*Dimension including the plating thickness JEITA Conforms
Base material dimension Mass (reference value) 5349

FigureD.2 Package Dimensions (FP-208E)
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