EXFL

Renesas Electronics America Inc - HD6417615ARFV Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

SH-2 DSP

32-Bit Single-Core

62.5MHz

EBI/EMI, Ethernet, IrDA, FIFO, SCI, SIO
DMA, POR, PWM, WDT

29

ROMless

8K x 8

3V ~ 3.6V
Internal

-20°C ~ 75°C (TA)
Surface Mount
208-LQFP
208-LQFP (28x28)

https://www.e-xfl.com/product-detail/renesas-electronics-america/hd6417615arfv

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/hd6417615arfv-4429680
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

Contents

SECHION L OVEIVIBW. ...ttt 1
1.1 Featuresof SuperH Microcomputer with On-Chip Ethernet Controller............ccccoveeee. 1
2 1 ot = o = o SRS 13
0 T Tl == T o) g RSSO 14
131 PiNAIMTANGEMENE.....c.iieiiiirieieiisieieseseeeeseae s este e te et e s be e sesteeesessenens 14
IR T o o I W 1o SR 16
133  PINMURIPIEXING ..cviitiieiiecececeese et sttt st s ena e eneas 22
14 PrOCESSING SEALES ....cueeeeieieieie e eteee et e steste e sttt e e e e e e et e s tesaestesaeese e e e teseesresresaeeneeneeneeseens 28
SECHION 2 CPU ...t 33
225 R = 1= 11 = I L=< o ] o4 o) S 33
P2 I R €1 0= - = o 1 1 33
225 B2 ©o 011 0 I = (=0 1 (= £ 35
2.1.3  SYSEM REQISLEIS.....ccceeieisie e cteeeeiese e ste s e e st r et saesr e e e e naeneenne e 38
214  DSP REJISIEIS. ..ottt sttt sttt st e e bbb 39
2.1.5 Noteson Guard Bits and Overflow Treatment ..........ccveeeeeveereneneneneseereesee s 42
216 Initidl ValUeS Of REJISIEIS .....c.eivirieiiieieeesere e 42
A A D T = N 0] 1 7= ST PSPPSR 43
221 DataFormat in REJISIES ...t 43
222 DataFormaSin MEMOIY ......cccoiiieoiiieieiesie sttt 43
223  Immediate Data FOrMat........ccceovierieeiesiee et 44
224 DSP Type Data FOIMELS........ccccoieiiieieeieeie ettt 44
225 DSP TypeIngructions and Data FOrMEs..........coeveeeieneeieseneseseneee e 46
2.3 CPU Core INSrUCLION FEBIUMES.........cveveiieeeiisieseeesie sttt ste s ste e sse e e sseseenens 50
24 INSIUCLION FOMMEES. ....eeuiiieieiisiesietesie ettt sttt sttt b e ste et st e e esesbeseesesteneesens 54
24.1 CPU Ingtruction Addressing MOdES...........ccvveeeeieninie et 54
2.4.2 DSP Data AddresSiNg .....ccccoeeeieeieeieriesieseetesieeieesseste e sresresseessessessesresnessessssseses 58
2.4.3 Instruction Formats for CPU INSLIUCLIONS........c.covveieirieninesie e 64
24.4  Instruction Formatsfor DSP INSITUCIONS ........cccoveeririerereneeee e 67
25 INSITUCLION SEL...c.etiiiiieiesieseese ettt b bbb bbb besbeneeneas 73
251  CPU INSTUCLION SEL ....oviiciirieieiesieeee ettt sttt e 74
252 DSP DataTransfer INStrUCtion Set.........cccoovverieienierniseneee e 89
2.5.3 DSP Operation INSTUCLION SEL.......cccoveieiicieece e 93
254  Various Operation INSITUCLIONS. .......c.oiveirerieine et 96
2.6 USAOE NOLES.... .ottt r e r e r e nr s 104
Section 3 Oscillator Circuits and Operating MOES...........c.ovvrenrineenreneensieneeene. 107
TN O = 1= SRS 107
3.2  On-Chip Clock Pulse Generator and Operating MOdES..........ccooevvevieiseneiese e 107

Rev. 2.00, 03/05, page xxv of xxxviii
RENESAS



Figure 2.2 shows the control registers. Table 2.1 indicates the SR register bits.

Status register (SR)
31 2827 161512 11 10 9 8 7 43 210
loooo| Rc |o000|DmY|[pMX|[M[Q[13 12 11 10|RF1 RFO[ S| T]|

Repeat start register (RS)
31 0

| RS |

Repeat end register (RE)
31 0
| RE |

Global base register (GBR)

31 0

| GBR |
Vector base register (VBR)

31 0

| VBR |

Modulo register (MOD)
31 16 15 0

| ME MS |

ME: Modulo end address
MS: Modulo start address

Figure2.2 Control Register Configuration
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Category Mnemonic 31-27] 26 | 25-16 [1514 131211 10 9 | 8 |7[6] 5|4 [3]2]1]0
Conditional |_(f6) PSHL S, Sy, Dz | 1 0 Afield | |0 0/0 0 | ifcc
three | (if cc) PSHA Sx, Sy, Dz ___Jo1
operand | (if cc) PSUB Sx, Sy, Dz ___J10
instructions | (if cc) PADD Sx, Sy, Dz 11 o1:
_____ Reserved ___ _ ___]0_0j0 1 |Uncon-
(if cc) PAND Sx, Sy, Dz 01 dition
(if cc) PXOR Sx, Sy, bz ___J1o0
(if cc) POR Sx, Sy, Dz 11
" (if cc) PDEC Sx, Dz “""7o o[1 o |10DCT
| (ifcc) PINC Sx, Dz o1
| (if cc) PDEC Sy, Dz 10
| (fcc) PINC'SY, Dz 1 '
" (fcc) PCLRDz "0 o[z 1 |APCF
" (if cc) PDMSB Sx, Dz o1
| ___Reserved ____ ___Jio
| (if cc) PDMSB Sy, Dz _ 11
| _(if cc) PNEG Sx, Dz _ 1140010
(if cc) PCOPY Sx, Dz 01
" (if cc) PNEG Sy, Dz 7170
| (if cc) PCOPY Sy, Dz U171
""" Reserved T 0 0
| (if cc) PSTS MACH, Dz ___10.0J1 1| ifec
| (if cc) PSTS MACL, Dz, ___Jo1
(if cc) PLDS Dz, MACH 10
| (if cc) PLDS Dz, MACL N Y
Reserved*? 0 0
0 *
Reserved 1

Notes: 1. System reserved code
2. (if cc): DCT (DC bit true), DCF (DC bit false), or none (unconditional instruction)

25 I nstruction Set

The instructions are divided into three groups: CPU instructions executed by the CPU core, DSP
datatransfer instructions executed by the DSP unit, and DSP operation instructions. There area
number of CPU instructions for supporting the DSP functions. The instruction set is explained
below in terms of each of the three groups.
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253 DSP Operation Instruction Set

DSP operation instructions are digital signal processing instructions processed by the DSP unit.
These instructions use 32-bit instruction codes, and multiple instructions are executed in parallel.
The instruction codes are divided into an A field and a B field; parallel datatransfer instructions
are designated in the A field, and single or double data operation instructions are designated in the
B field. Instructions can be independently designated and execution can also be carried out
independently. A parallel datatransfer instruction designated in the A field is exactly the same as a
double data transfer instruction.

The B field data operation instructions are divided into three groups. double data operation
instructions, conditional single data operation instructions, and unconditional single data operation
instructions. Table 2.32 lists the instruction formats of the DSP operation instructions. Each of the
operands can be independently selected from the DSP registers. Table 2.33 shows the
correspondence between the DSP operation instruction operands and registers.

Table2.32 DSP Operation Instruction Formats

Classification Instruction Forms Instruction
Double data operation instructions ALUop. Sx, Sy, Du PADD PMULS,
(6 operands) M.Top. Se, Sf, Dy PSUB PMULS
Conditional single data 3 operands ALUop. Sx, Sy, Dz PADD, PAND, POR,
operation instructions DCT ALUop. Sx, Sy, Dz PSHA, PSHL, PSUB,
' ' ' PXOR
DCF ALUop. Sx, Sy, Dz
2 operands ALUop. Sx, Dz PCOPY, PDEC,
DCT ALUop. Sx, Dz PDVBB, PI NC,
PLDS, PSTS, PNEG
DCF ALUop. Sx, Dz
ALUop. Sy, Dz
DCT ALUop. Sy, Dz
DCF ALUop. Sy, Dz
1 operand ALUop. Dz PCLR, PSHA #i nm
DCF ALUop. Dz
Unconditional single data 3 operands ALUop. Sx, Sy, Du PADDC, PSUBC,
operation instructions M.Top. Se, Sf, Dg PMULS
2 operands ALUop. Sx, Dz PCMVP, PABS, PRND
ALUop. Sy, Dz
ALUop. Sx, Sy
1 operand ALUop. Dz PSHA #i nm

PSHL #i nm
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4.4 Interrupts

441 Interrupt Sources

Table 4.7 shows the sources that initiate interrupt exception handling. These are divided into NMI,
user breaks, H-UDI, IRL, IRQ, and on-chip peripheral modules.

Tabled4.7 Typesof Interrupt Sources

Type Request Source Number of Sources
NMI NMI pin (external input) 1
User break User break controller (UBC) 1
H-UDI High-performance user debugging interface 1
(H-uDI)
IRL IRL1 to IRL15 (external input) 15
IRQ IRQO to IRQ3 (external input) 4

On-chip peripheral module  Direct memory access controller (DMAC)

Ethernet controller (EtherC) and Ethernet
controller direct memory access controller
(E-DMAC)

16-bit free-running timer (FRT)
Watchdog timer (WDT)

Bus state controller (BSC)
Serial /0 (SIO)

Serial communication interface with FIFO
(SCIF)

16-bit timer pulse unit (TPU) 13

AP P W

Each interrupt source is allocated a different vector number and vector table address offset. See
table 5.4, Interrupt Exception Vectors and Priority Order, in section 5, Interrupt Controller, for
more information.
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525 IRQ Interrupts

An IRQ interrupt is requested when the external interrupt vector mode select bit (EXIMD) of the
interrupt control register (ICR) isset to 1. An IRQ interrupt corresponds to input at one of pins
IRL3 to IRLO. Low-level sensing or rising/falling/both-edge sensing can be selected
independently for each pin by the IRQ sense select bits (IRQ31S to IRQO0S) in the IRQ
control/status register (IRQCSR), and apriority level of 0to 15 can be selected independently for
each pin by means of interrupt priority register C (IPRC). Set the interrupt vector mode select bit
(VECMD) of the interrupt control register (ICR) to enable external input of vector numbers.
External vector numbers are 0 to 127, and are input to the external vector input pins (D7 to DO)
during the interrupt vector fetch bus cycle. When an external vector isused, O isinput to D7.

When an IRQ interrupt is accepted in external vector mode, the IRQ interrupt priority level is
output from the interrupt acceptance level output pins (A3 to A0). The external vector fetch signal
(IVECF) is also asserted. The external vector number isread from signals D7 to DO at thistime.

IRQ interrupt exception processing sets the interrupt mask bits (13 to 10) in the status register (SR)
to the priority level value of the IRQ interrupt that was accepted.

Table5.3 IRL Interrupt Priority Levelsand Auto-Vector Numbers

— _ Pin— Priority Vector
IRL3 IRL2 IRLA1 IRLO Level Number
0 0 0 0 15 71
1 14
1 0 13 70
1 12
1 0 0 11 69
1 10
1 0 9 68
1 8
1 0 0 0 7 67
1 6
1 0 5 66
1 4
1 0 0 3 65
1 2
1 0 1 64
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Figure 7.44 RAS Down M ode Same Row Access Timing

Note: * DACKn waveform when active-low is specified
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» High-impedance conditions: Not dependent on BCR settings etc. when WAIT = L and
BUSHIiZ =L

« Applicable pins: A[24:0], D[31:0], CS3, RD/WR, RD, RAS, CAS/OE, DQMLL/WEO,
DQMLU/WEIT, DQMUL/WE2, DQMUU/WES3 (total of 66 pins)

cKio [ S N e R e

.

WAIT T QJ

sl

A N N,

Target pins )

47 Period ——————

Figure7.60 BUSHiIZ Bus Timing

Can be used when memory is shared by the CPU and an external device.

When BUSHIZ is asserted after asserting WAIT, the CPU appears to release the bus.
When it becomes possible to access the shared memory, BUSHIZ is negated.

When the dataisready, WAIT is negated.

AL PR

This procedure allows the CPU and an external device to share memory.
7.11  Usage Notes

7111 Normal Space Access after Synchronous DRAM Write when Using DMAC

Negation of the DQMn/WEn signal in a synchronous DRAM write and CSn assertion in an
immediately following normal space access both occur at the same rising edge of CKI1O (figure
7.61). Asthereisarisk of an erroneous write to normal space in this case, when synchronous
DRAM or a high-speed device is connected to normal space, it is recommended that CSn be
delayed on the system side.

Cases in which a synchronous DRAM write and normal space access occur consecutively are
shown in table 7.10.

Table7.10 Access Sequence

Write to Synchronous DRAM Normal Space Access
CPU DMA
DMA CPU
DMA DMA

Note: When an access by the CPU is performed immediately after a write by the CPU, internally
the accesses are not consecutive.
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9.14

Ethernet Controller Register Configuration

The Ethernet controller (EtherC) has the nineteen 32-bit registers shown in table 9.2.

Table9.2 EtherC Registers
Abbre-

Name viation R/W Initial Value  Address
EtherC mode register ECMR R/W H'00000000  H'FFFFFD60
EtherC status register ECSR RW*!  H'00000000 HFFFFFD64
EtherC interrupt permission register ECSIPR R/W H'00000000 H'FFFFFD68
PHY interface register PIR R/W H'0000000X  H'FFFFFD6C
MAC address high register MAHR R/W H'00000000 H'FFFFFD70
MAC address low register MALR R/W H'00000000 H'FFFFFD74
Receive flame length register RFLR R/W H'00000000 H'FFFFFD78
PHY status register PSR R H'00000000 H'FFFFFD7C
Transmit retry over counter register TROCR R/W*?  H'00000000 HFFFFFD80
Collision detect counter register CDCR R/W*?  H'00000000 HFFFFFD84
Lost carrier counter register LCCR R/W*?  H'00000000 HFFFFFD88
Carrier not detect counter register CNDCR R/W*?  H'00000000 HFFFFFD8C
lllegal frame length counter register IFLCR R/W*?  H'00000000 HFFFFFD90
CRC error frame receive counter register ~ CEFCR R/W*?  H'00000000 HFFFFFD94
Frame receive error counter register FRECR R/W*?  H'00000000 HFFFFFD98
Too-short frame receive counter register TSFRCR R/W*? H'00000000 HFFFFFD9C
Too-long frame receive counter register TLFRCR R/W*? H00000000 HFFFFFDAO
Residual-bit frame counter register RFCR R/W*?  H00000000 H'FFFFFDA4
Multicast address frame counter register MAFCR R/W*?  H00000000 H'FFFFFDA8

Notes: All registers must be accessed as 32-bit units.
Reserved bits in a register should only be written with 0.
The value read from a reserved bit is not guaranteed.
1. Individual bits are cleared by writing 1.
2. Cleared by a write to the register.

RENESAS
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Bit 8—Transmit Retry Over (TRO): Indicates that a retry-over condition has occurred during
frame transmission. Total 16 transmission retries including 15 retries based on the back-off
algorithm are failed after the EtherC transmission starts.

Bit 8: TRO Description
0 Transmit retry-over condition not detected (Initial value)
1 Transmit retry-over condition detected (interrupt source)

Bit 7—Receive Multicast Address Frame (RMAF): Indicates that a multicast address frame has
been received.

Bit 7. RMAF Description
0 Multicast address frame has not been received (Initial value)
1 Multicast address frame has been received (interrupt source)

Bits 6 and 5—Reserved: These bits are always read as 0. The write value should always be 0.

Bit 4—Receive Residual-Bit Frame (RRF): Indicatesthat a residual-bit frame has been received.

Bit 4. RRF Description
0 Residual-bit frame has not been received (Initial value)
1 Residual-bit frame has been received (interrupt source)

Bit 3—Receive Too-Long Frame (RTLF): Indicates that aframe of 1519 bytes or longer has been
received.

Bit 3: RTLF Description
0 Too-long frame has not been received (Initial value)
1 Too-long frame has been received (interrupt source)

Bit 2—Receive Too-Short Frame (RTSF): Indicates that a frame of fewer than 64 bytes has been
received.

Bit 2: RTSF Description
0 Too-short frame has not been received (Initial value)
1 Too-short frame has been received (interrupt source)
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11. The following restrictions apply when using dual address mode for 16-byte transfer in cycle-
steal mode;
a. When external request and level detection are set, do not input DREQnN during cyclesin
which DACKn is not active after the start of DMA transfer.

e o = 5 5 o
DACKn ' ' '“ ‘
(active high) -

DREQn
(active high)

Bus cycle

DACKn
(active high)
DREQn
(active high)

DACK output in write cycle

Note: * In addition to CPU cycles, E-DMAC cycles may be inserted in some cases.

b. When external request DREQ edge detection is set, if DREQn is input continuously the
DMAC continues to operate without insertion of a CPU cycle. (However, a CPU cycle will
begin if there is no request from DREQnN.)
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Conditions:
(1) Conditionsfor data bus collision during single-address DMA transfer

When the following conditions are all satisfied, a data bus collision occurs during single-
address DMA transfer from the external device with DACK to SDRAM.

(a) Theclock ratio is set to external clock (E@):internal clock (1¢) = 1:1.
(b) SDRAM isused in single write mode.

(c) Immediately after the SH7615 writes datato SDRAM, DMAC transfers data from the
external device with DACK to SDRAM in single address mode.

Countermeasures:

(1) Countermeasure against data bus collision during single-address DMA transfer
This problem is avoided by any of the following countermeasures.
(a) Specify aclock ratio other than external clock (E¢):internal clock (1¢) = 1:1.

(b) Do not writeto SDRAM from CPU, Ethernet controller direct memory access
controller (E-DMAC), or another channel of the DMAC during single-address DMA
transfer from the external device with DACK to SDRAM.

16. DMAC DACK error output
Phenomenon:
(1) DACK error
When DMAC channels 0 and 1 are both set to external request (DREQO and DREQ1)

mode, the DMAC may execute DMA transfer with DACK 1 output on channel 1 while the
DREQL is not input.

Conditions:
(1) Conditionsfor DACK error

When the following conditions are all satisfied, the DMAC executes DMA transfer with
DACKZ1 output on channel 1 while the DREQL is not inpuit.

(@) DMAC channels 0 and 1 are both enabled.

(b) DMAC channels 0 and 1 both select the external request (DREQO and DREQ1) for the
transfer request source.

(c) DMAC channels 0 and 1 are both set to cycle-steal mode.
(d) Round-robin mode is specified as the DMAC priority mode.

Countermeasures:

(1) Countermesasure against DACK error
This problem is avoided by any of the following countermeasures.
(a) Set either DMAC channel 0 or 1 to burst mode.
(b) Set the DMAC priority modeto fixed priority mode.
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12.3 CPU Interface

FRC, OCRA, OCRB, and FICR are 16-bit registers. The data bus width between the CPU and
FRT, however, is only 8 hits. Access of these three types of registers from the CPU therefore
needs to be performed via an 8-bit temporary register called TEMP.

The following describes how these registers are read from and written to:

e Writing to 16-bit Registers
The upper byte is written, which results in the upper byte of data being stored in TEMP. The
lower byte is then written, which results in 16 bits of data being written to the register when
combined with the upper byte valuein TEMP.

* Reading from 16-bit Registers
The upper byte of dataisread, which results in the upper byte value being transferred to the
CPU. The lower byte valueistransferred to TEMP. The lower byte isthen read, which results
in the lower byte value in TEMP being sent to the CPU.

When registers of these three types are accessed, two byte accesses should always be performed,
first to the upper byte, then the lower byte. If only the upper byte or lower byte is accessed, the
datawill not be transferred properly.

Figure 12.2 and 12.3 show the flow of data when FRC is accessed. Other registers function in the
same way. When reading OCRA and OCRB, however, both upper and lower-byte datais
transferred directly to the CPU without passing through TEMP.
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Timing of Rewrite of
No. CKS1 and CKSO Bits FRC Operation

3 High-to-low switch
Clock before
switching I—,

Clock after
switching

FRC clock |_| (m I_I
e

FRC

z
>
z
+
>

4 High-to-high switch

Clock before
switching _I
Clock after

|

|

]

I

|

I

I

|
switching }

‘ &

I

I

I

|

I

I

I

[

FRC clock |_| |_|

FRC

4
>
4
+
>
2
+
N

Rewrite of CKS bit

Note: Because the switchover is considered a falling edge, FRC starts counting up.

1275 Timer Output (FTOA, FTOB)

During a power-on reset, the timer outputs (FTOA, FTOB) will be unreliable until the oscillation
stabilizes. Theinitial valueis output after the oscillation settling time has elapsed.
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Bits 4 and 3—Clock Edge 1 and 0 (CKEGL1, CKEGO0): These bits select the input clock edge.
When a both-edges count is selected, a clock divided by two from the input clock can be selected.
(e.g. P@/4 both edges = P@/2 rising edge). If phase counting mode is used on channels 1, and 2,
this setting is ignored and the phase counting mode setting has priority.

Bit 4: CKEG1 Bit 3: CKEGO Description

0 0 Count at rising edge (Initial value)
1 Count at falling edge
1 — Count at both edges

Note: Internal clock edge selection is valid when the input clock is P@/4 or slower. If P@/1 is
selected for the input clock, this setting is ignored and a rising-edge count is selected.

Bits 2 to 0—Time Prescaler 2 to 0 (TPSC2 to TPSCO): These bits select the TCNT counter clock.
The clock source can be selected independently for each channel. Table 16.4 shows the clock
sources that can be set for each channel.

Table16.4 TPU Clock Sources

Internal Clock External Clock
Channel P@/l P@4 P@l6 P@64 P@256 P@1024 TCLKA TCLKB TCLKC TCLKD
0 O O (0] o o (0] O (0]
1 O O (0] o (0] o} (0]
2 O O (0] o O o (0] O

Notes: O: Setting
Blank: No setting
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« Example of input capture operation
Figure 16.13 shows an example of input capture operation.

In this example both rising and falling edges have been selected as the TIOCA pin input
capture input edge, falling edge has been selected as the TIOCB pin input capture input edge,
and counter clearing by TGRB input capture has been designated for TCNT.

Counter cleared by TIOCB
TCNT value ,/ input (falling edge)
H'OL80 |- ----mmmm e e e e e e e oo e

0o N o

H'00L10 |---mm oo e T J: ......... -
H'0005 |- -- - - -y T m e e e e e e —E _________ -

H0000 : \ : . :

TIOCA ‘ :

TGRA X +o0005 X H0160 | Y H0010

TGRB >< X H0180

Figure 16.13 Example of Input Capture Operation
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SDSR and i
SDDR MUX"2 !

SDDR access Shift CPU Shift CPU

state
SDSR serial transfer

(monitoring)

Serial dat Ins’fruction SDTRF Input output
erial data
S, S .
| | | | |
| | | | |
l l \' l l l
H-UDI interrupt ! ! /_\ ! !
request - - . !
| | | Shift | |
| | | disabled| |
SDTRF Shift | : : / Shift :
(in SDSR)*1 enabled | ! enabled |
; |
| |
| |
|
|

I G S

Notes: 1. SDTRF flag (in SDSR): Indicates whether SDDR access by the CPU or serial transfer
data input/output to SDDR is possible.

1 | SDDR is shift-disabled. SDDR access by the CPU is enabled.

2 | SDDR is shift-enabled. Do not access SDDR until SDTRF = 0.

Conditions:
¢« SDTRF=1
— When TRST =0
— When the CPU writes 1
— In bypass mode
¢« SDTRF=0
— End of SDDR shift access in serial transfer

2. SDSR/SDDR (Update-DR state) internal MUX switchover timing
« Switchover from SDSR to SDDR: On completion of serial transfer in which
SDTRF = 1 is output from TDO
« Switchover from SDDR to SDSR: On completion of serial transfer to SDDR

Figure17.3 Data | nput/Output Timing Chart (1)
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20.2.2  Standby Control Register 2 (SBYCR?2)

Bit: 7 6 5 4 3 2 1 0

— —  MSTP11 MSTP10 MSTP9 MSTP8 MSTP7 MSTP6
(TPU) | (SI02) | (SIO1) @ (SIO0) | (SCIF2) | (SCIF1)

Initial value: 0 0 0 0 0 0 0 0
R/W: R R R/W R/W R/W R/W R/W R/W

Standby control register 2 (SBY CR2) is an 8-hit read/write register that sets the power-down
mode state. SBY CR2 isinitialized to H'00 by areset.

Bits 7 and 6—Reserved: These bits are always read as 0. The write value should always be 0.

Bit 5—Module Stop 11 (MSTP11): Specifies halting the clock supply to the 16-bit timer pulse
unit (TPU). When the MSTP11 bit is set to 1, the supply of the clock to the TPU is halted. When
the clock halts, the TPU retains its pre-halt state, and the TPU interrupt vector register inthe INTC
retains its pre-halt value. Therefore, when MSTP11 is cleared to 0 and the clock supply to the TPU
isresumed, the TPU starts operating again.

Bit 5: MSTP11 Description

0 TPU running (Initial value)
1 Clock supply to TPU halted

Bit 4—Module Stop 10 (MSTP10): Specifies halting the clock supply to SIO channel 2. When the
MSTP10 bit is set to 1, the supply of the clock to SIO channel 2 is halted. When the clock halts,
SIO channel 2 retains its pre-halt state, and the SO channel 2 interrupt vector register inthe INTC
retains its pre-halt value. Therefore, when MSTP10 is cleared to 0 and the clock supply to SIO
channel 2 isrestarted, operation starts again.

Bit 4: MSTP10 Description

0 SIO channel 2 running (Initial value)

1 Clock supply to SIO channel 2 halted
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Note: A self-refresh cycle is always preceded by a precharge cycle. The number of cycles
between the two is determined by the number of cycles specified by TRP.

Trr Trcl Trc2 Tre Trcl Tre
cKio jr\jw\_ﬂ me
/L
Address
upper bits A V
taD tap
/L
Address 7
lower bits _A%I % %
/1
BS \)
tesp1 tcsp1
/ L <
CSn 55 lk//
tRwD
o [ /L
RD/WR g V A V
/L
o %\
WEn [ (¢
DQMxx
/ L
V4
D31-DO <N
/
DACKn / A W
WAIT %
trasDL | tRAsD1 ', s tRASDL
RAS 7 5 x(
tcaspr | tcaspi
cas — / [
OE 5
tckep tekep
CKE g

g/

Figure21.33 Synchronous DRAM Sdlf-Refresh Cycle (TRAS = 3)
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