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Section2 CPU

Section 2 CPU

The H8SX CPU is a high-speed CPU with an internal 32-bit architecture that is upward
compatible with the H8/300, H8/300H, and H8S CPUs.

The H8SX CPU has sixteen 16-bit general registers, can handle a 4-Gbyte linear address space,
and is ideal for a realtime control system.

2.1 Features

e Upward-compatible with H8/300, H8/300H, and H8S CPUs
— Can execute object programs of these CPUs
e Sixteen 16-bit general registers
— Also usable as sixteen 8-bit registers or eight 32-bit registers
e 87 basic instructions
— 8/16/32-bit arithmetic and logic instructions
— Multiply and divide instructions
— Bit field transfer instructions
— Powerful bit-manipulation instructions
— Bit condition branch instructions
— Multiply-and-accumulate instruction
e Eleven addressing modes
— Register direct [Rn]
— Register indirect [@ERn]
— Register indirect with displacement [@(d:2,ERn), @(d:16,ERn), or @(d:32,ERn)]
— Index register indirect with displacement [@(d:16,RnL.B), @(d:32,RnL.B),
@(d:16,Rn.W), @(d:32,Rn.W), @(d:16,ERn.L), or @(d:32,ERn.L)]
— Register indirect with pre-/post-increment or pre-/post-decrement [@+ERn, @—ERn,
@ERn+, or @ERn—]
— Absolute address [@aa:8, @aa:16, @aa:24, or @aa:32]
— Immediate [#xx:3, #xx:4, #xx:8, #xx:16, or #xx:32]
— Program-counter relative [@(d:8,PC) or @(d:16,PC)]

— Program-counter relative with index register [@(RnL.B,PC), @(Rn.W,PC), or
@(ERn.L,PO)]

— Memory indirect [@ @aa:8§]
— Extended memory indirect [@ @vec:7]
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Section2 CPU

2.6 Data Formats

The H8SX CPU can process 1-bit, 4-bit BCD, 8-bit (byte), 16-bit (word), and 32-bit (longword)
data.

Bit-manipulation instructions operate on 1-bit data by accessing bitn (n=0, 1, 2, ..., 7) of byte
operand data. The DAA and DAS decimal-adjust instructions treat byte data as two digits of 4-bit
BCD data.

2.6.1 General Register Data Formats

Figure 2.12 shows the data formats in general registers.

7 0
1-bit data RnH 7[6[s]4]3[2[1]o] __Dontcare _:
. 7 0
1-bit data RnL : Don't care Em
4-bit BCD data RnH 7 43 0
Dori care.
4-bit BCD data RnL
________________ 7 43 0
Byte data RnH i...Dontcare [ Upper | Lower |
7 0
MSB s T
Word data Rn 7 0
MSB LSB
15 0
Word data En MsB Lss
15 0
MSB LSB
Longword data ERn
31 1615 0
MSB En Rn LSB
[Legend]
ERn:  General register ER RnL: General register RL
En:  General register E MSB: Most significant bit
Rn:  General register R LSB: Least significant bit

RnH: General register RH

Figure 2.12 General Register Data Formats
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Section 9 Bus Controller (BSC)

9.2.17 Refresh Timer Counter (RTCNT)
RTCNT counts up on the internal clock selected by bits RTCK2 to RTCKO in REFCR.

When the RTCNT value matches the RTCOR value (compare match), the CMF flag in REFCR is
set to 1 and RTCNT is initialized to H'00. At this time, when the RESHE bit in REFCR is set to 1,
a refresh cycle is generated. When the RFSHE bit is cleared to 0 and the CMIE bit in REFCR is
set to 1, a compare match interrupt (CMI) is generated.

Bit 7 6 5 4 3 2 1 0
Bit Name | |

Initial Value 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W RW R/W RIW

9.2.18 Refresh Time Constant Register (RTCOR)
RTCOR specifies intervals at which a compare match for RTCOR and RTCNT is generated.

The RTCOR value is always compared with the RTCNT value. When they match, the CMF flag
in REFCR is set to 1 and RTCNT is initialized to H'00.

Bit 7 6 5 4 3 2 1 0
Bit Name

Initial Value 1 1 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W

Rev. 2.00 Oct. 21, 2009 Page 215 of 1454
RENESAS REJ09B0498-0200



REJ09B0498-0200

Section 9 Bus Controller (BSC)
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indicate the timing of WAIT pin sampling.

Upward arrows

Note:

Figure 9.44 Example of Wait Cycle Insertion Timing for 3-Cycle Column Address Output
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Section 9 Bus Controller (BSC)

9.11.8

Controlling Precharge Cycle

When the time between the PALL or PRE command and the subsequent ACTV or REF command
does not meet a given specification, the Tp cycles can be extended by one to four cycles by bits
TPC1 and TPCO in DRACCR. Set the bit according to the SDRAM to be used and the frequency

of this LSI so that the number of Tp cycles can be optimal.
Figures 9.65 and 9.66 show a timing example when the two Tp cycles are inserted.

Bits TPC1 and TPCO are effective for the Tp cycle in a refresh cycle.

SDRAM¢|||||||||'|'|||'

1
Address bus :y Row address

f

Precharge-sel :}’ \: Row I)‘
) S

S i | | |

1
CAS |

WE

¥

CKE High

i
i
DQMLU i | |
1
1

—
DOMLL ! I , : :
1 1 ! 1 1
1 1 1 1 1
D15to D8 — 1 T t < }—
1 1 1 1 1
1 1 ! 1 1
D7 to DO — - - - { .>—
] I I 1 )
1 1 1 1 1
— 1 ] T T T
BS ! I 1 i i
! ! 1 : :
RD/W 1 L
! |

i
! PALL ! NOP i ACTV | READ NOP i

Figure 9.65 Read Timing Example of Two Precharge Cycles
(TPC1 =0, TPCO =1, CAS Latency = 2)
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Section 10 DMA Controller (DMAC)

Initial
Bit Bit Name Value R/W  Description
30 DACKE 0 R/W  DACK Signal Output Enable

Enables/disables the DACK signal output in single
address mode. This bit is ignored in dual address mode.

0: Disables DACK signal output
1: Enables DACK signal output

29 TENDE 0 R/W  TEND Signal Output Enable
Enables/disables the TEND signal output.
0: Disables TEND signal output
1: Enables TEND signal output

28 — 0 R/W  Reserved
Initial value should not be changed.
27 DREQS 0 R/W  DREQ Select

Selects whether a low level or the falling edge of the
DREQ signal used in external request mode is detected.

0: Low level detection

1: Falling edge detection (the first transfer after a
transfer enabled is detected on a low level)

26 NRD 0 R/W  Next Request Delay
Selects the accepting timing of the next transfer request.

0: Starts accepting the next transfer request after
completion of the current transfer

1: Starts accepting the next transfer request one cycle
after completion of the current transfer

25,24 — AllO R Reserved
These bits are always read as 0 and cannot be
modified.

23 ACT 0 R Active State

Indicates the operating state for the channel.

0: Waiting for a transfer request or a transfer disabled
state by clearing the DTE bitto O

1: Active state

221020 — AllO R Reserved

These bits are always read as 0 and cannot be
modified.
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Section 10 DMA Controller (DMAC)

(6) ACT Bit in DMDR

The ACT bit in DMDR indicates whether the DMAC is in the idle or active state. When DTE =0
or DTE =1 and the DMAC is waiting for a transfer request, the ACT bit is 0. Otherwise (the
DMALC is in the active state), the ACT bit is 1. When individual transfers are stopped by writing O
and the transfer is not completed, the ACT bit retains 1.

In block transfer mode, even if individual transfers are stopped by writing O to the DTE bit, the 1-
block size of transfers is not stopped. The ACT bit retains 1 from writing O to the DTE bit to
completion of a 1-block size transfer.

In burst mode, up to three times of DMA transfer are performed from the cycle in which the DTE
bit is written to 0. The ACT bit retains 1 from writing O to the DTE bit to completion of DMA
transfer.

(7) ERREF Bit in DMDR

When an address error or an NMI interrupt occur, the DMAC clears the DTE bits for all the
channels to stop a transfer. In addition, it sets the ERRF bit in DMDR_0 to 1 to indicate that an
address error or an NMI interrupt has occurred regardless of whether or not the DMAC is in
operation.

However, when the DMAC is in the module stop state, the ERRF bit is not set to 1 for address
errors or the NMIL.

(8) ESIF Bit in DMDR

When an interrupt by a transfer size error, a repeat size end, or an extended repeat area overflow is
requested, the ESIF bit in DMDR is set to 1. When both the ESIF and ESIE bits are set to 1, a
transfer escape interrupt is requested to the CPU or DTC.

The ESIF bit is set to 1 when the ACT bit in DMDR is cleared to 0 to stop a transfer after the bus
cycle of the interrupt source is completed.

The ESIF bit is automatically cleared to 0 and a transfer request is cleared if the transfer is
resumed by setting the DTE bit to 1 during interrupt handling.

For details on interrupts, see section 10.8, Interrupt Sources.
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Section 11 EXDMA Controller (EXDMAC)

Initial
Bit Bit Name value R/W Description
17 ESIF 0 R/(W)*  Transfer Escape Interrupt Flag
Flag indicating that a transfer escape end interrupt
request has occurred before the transfer counter
becomes 0 and transfer escape has ended.
0: Transfer escape end interrupt request is not
generated
1: Transfer escape end interrupt request is generated
[Clearing conditions]
e Writing 1 to the DTE bit
e Writing 0 to ESIF while reading ESIF = 1
[Setting conditions]
e Transfer size error interrupt request is generated
e Repeat size end interrupt request is generated
o Extended repeat area overflow end interrupt request
is generated
16 DTIF 0 R/(W)*  Data Transfer Interrupt Flag
Flag indicating that a transfer end interrupt request has
occurred by the transfer counter.
0: Transfer end interrupt request is not generated by
the transfer counter
1: Transfer end interrupt request is generated by the
transfer counter
[Clearing conditions]
e Writing 1 to the DTE bit
e Writing 0 to DTIF while reading DTIF =1
[Setting condition]
e When EDTCR becomes 0 and transfer has ended
15 DTSZ1 0 R/W Data Access Size 1 and 0
14 DTSZ0 0 R/W Selects the data access size.

00: Byte-size (8 bits)

01: Word-size (16 bits)

10: Longword-size (32 bits)
11: Setting prohibited

RENESAS
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Section 14 16-Bit Timer Pulse Unit (TPU)

(2) Examples of Buffer Operation

(a) When TGR is an output compare register

Figure 14.16 shows an operation example in which PWM mode 1 has been designated for channel
0, and buffer operation has been designated for TGRA and TGRC. The settings used in this
example are TCNT clearing by compare match B, 1 output at compare match A, and 0 output at
compare match B.

As buffer operation has been set, when compare match A occurs, the output changes and the value
in buffer register TGRC is simultaneously transferred to timer general register TGRA. This
operation is repeated each time compare match A occurs.

For details on PWM modes, see section 14.4.5, PWM Modes.

TCNT value

TGRB_O | === = m o o e ot H0520

TGRA_O |-—-

H'0000 »Time

TGRC_0 H'O2OOE

:X ! i H'0520 X:
Transferk k E k |
- :><

v H'0450

TGRA_O

Figure 14.16 Example of Buffer Operation (1)
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Section 15 Programmable Pulse Generator (PPG)

15.4.8 Pulse Output Triggered by Input Capture

Pulse output of PPGO can be triggered by TPUO input capture as well as by compare match. If
TGRA functions as an input capture register in the TPUO channel selected by PCR, pulse output
will be triggered by the input capture signal.

Figure 15.14 shows the timing of this output.

PPG1 cannot be used to trigger pulse output by input capturer.

Po S [ I O
TIOC pin EI )\

Input capture I_l
signal

NDR N
PODR M X TSN
PO M X N

Figure 15.14 Pulse Output Triggered by Input Capture (Example)
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Section 16 8-Bit Timers (TMR)

16.5.2 Timing of CMFA and CMFB Setting at Compare Match

The CMFA and CMFB flags in TCSR are set to 1 by a compare match signal generated when the
TCOR and TCNT values match. The compare match signal is generated at the last state in which
the match is true, just before the timer counter is updated. Therefore, when the TCOR and TCNT
values match, the compare match signal is not generated until the next TCNT clock input. Figure
16.9 shows this timing.

Fo S I I Iy

TCNT N X N+ 1
TCOR N

(SDignma;?are match |_|

CMF \‘\‘|

Figure 16.9 Timing of CMF Setting at Compare Match

16.5.3 Timing of Timer Output at Compare Match

When a compare match signal is generated, the timer output changes as specified by the bits OS3
to OS0 in TCSR. Figure 16.10 shows the timing when the timer output is toggled by the compare
match A signal.

Po e rire
Compare match A _,_l I_l
signal 4
TN ¢ N
Timer output pin | 7 |

Figure 16.10 Timing of Toggled Timer Output at Compare Match A
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Section 16 8-Bit Timers (TMR)
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Section 19 Serial Communication Interface (SCI, IrDA, CRC)

Initial
Bit Bit Name Value R/W Description
6 RDRF 0 R/(W)* Receive Data Register Full
Indicates whether receive data is stored in RDR.
[Setting condition]
e When serial reception ends normally and receive data
is transferred from RSR to RDR
[Clearing conditions]
e When 0 is written to RDRF after reading RDRF = 1
(When the CPU is used to clear this flag by writing 0
while the corresponding interrupt is enabled, be sure
to read the flag after writing 0 to it.)
e When an RXI interrupt request is issued allowing
DMAC or DTC to read data from RDR
The RDREF flag is not affected and retains its previous
value when the RE bit in SCR is cleared to 0.
Note that when the next serial reception is completed
while the RDRF flag is being set to 1, an overrun error
occurs and the received data is lost.
5 ORER 0 R/(W)* Overrun Error

Indicates that an overrun error has occurred during
reception and the reception ends abnormally.

[Setting condition]

o When the next serial reception is completed while
RDRF =1

In RDR, receive data prior to an overrun error
occurrence is retained, but data received after the
overrun error occurrence is lost. When the ORER flag
is set to 1, subsequent serial reception cannot be
performed. Note that, in clocked synchronous mode,
serial transmission also cannot continue.

[Clearing condition]
e When 0 is written to ORER after reading ORER = 1

(When the CPU is used to clear this flag by writing 0
while the corresponding interrupt is enabled, be sure
to read the flag after writing 0 to it.)

Even when the RE bit in SCR is cleared, the ORER
flag is not affected and retains its previous value.
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Section 25 Flash Memory

25.14 Usage Notes

1.

The initial state of the product at its shipment is in the erased state. For the product whose
revision of erasing is undefined, we recommend to execute automatic erasure for checking the
initial state (erased state) and compensating.

For the PROM programmer suitable for programmer mode in this LSI and its program version,
refer to the instruction manual of the socket adapter.

If the socket, socket adapter, or product index of the PROM programmer do not match the
specifications, too much current flows and the product may be damaged.

Use a PROM programmer that supports the device with 1-Mbyte on-chip flash memory and
3.3-V programming voltage. Use only the specified socket adapter.

Do not turn off the Vcc power supply nor remove the chip from the PROM programmer during
programming/erasure in which a high voltage is applied to the flash memory. Doing so may
damage the flash memory permanently. If a reset is input, the reset must be released after the
reset input period of at least 100ms.

The flash memory is not accessible until FKEY is cleared after programming/erasure starts. If
the operating mode is changed and this LSI is restarted by a reset immediately after
programming/erasure has finished, secure the reset input period (period of RES = 0) of at least
100us. Transition to the reset state during programming/erasure is inhibited. If a reset is input,
the reset must be released after the reset input period of at least 100us.

At powering on the Vcc power supply, fix the RES pin to low and set the flash memory to
hardware protection state. This power-on procedure must also be satisfied at a power-off and
power-on caused by a power failure and other factors.

In on-board programming mode or programmer mode, programming of the 128-byte
programming-unit block must be performed only once. Perform programming in the state
where the programming-unit block is fully erased.

When the chip is to be reprogrammed with the programmer after execution of programming or
erasure in on-board programming mode, it is recommended that automatic programming be
performed after execution of automatic erasure.

10. To program the flash memory, the program data and program must be allocated to addresses

which are higher than those of the external interrupt vector table and H'FF must be written to
all the system reserved areas in the exception handling vector table.

11. The programming program that includes the initialization routine and the erasing program that

includes the initialization routine are each 4 Kbytes or less. Accordingly, when the CPU clock
frequency is 35 MHz, the download for each program takes approximately 60 s at the
maximum.
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Section 26 Boundary Scan

CLAMP (Instruction Code: B'0010): When the CLAMP instruction is selected, output pins
output the boundary scan register value which was specified by the SAMPLE/PRELOAD
instruction in advance. While the CLAMP instruction is selected, the status of boundary scan
register is maintained regardless of the TAP controller state. BYPASS is connected between TDI
and TDO, the same operation as BYPASS instruction can be achieved.

This instruction connects the bypass register (JTBPR) between the TDI and TDO pins, leading to
the same operation as when BYPASS mode has been selected.

HIGHZ (Instruction Code: B'0011): When the HIGHZ instruction is selected, all output pins
enter high-impedance state. While the HIGHZ instruction is selected, the status of boundary scan
register is maintained regardless of the state of the TAP controller.

BYPASS is connected between TDI and TDO pins, leading to the same operation as when the
BYPASS instruction has been selected.
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Section 26 Boundary Scan

26.6  Usage Notes

1.

In serial transfer, data are input or output in LSB order (see figure 26.3).

From TDI pin

JTIR and JTIDR

Bit 31

Bit 30

Shift Serial data
register . . input/output
in LSB order

Bit 1

- Bit 0

To TDO pin

Notes: Serial data output from JTIR to TDO is not possible.
Serial data input from TDI to JTIDR is not possible.

o N W

Figure 26.3 Serial Data Input/Output

If a pin with open-drain function is SAMPLEed while its open-drain function is enabled and
while the corresponding OUT register is set to 1, the corresponding Control register is cleared
to O (the pin status is Hi-Z). If the pin is SAMPLEed while the corresponding OUT register is
cleared to 0O, the corresponding Control register is 1 (the pin status is 0)

. Pins of the boundary scan (TCK, TDI, TMS, and TRST) have to be pulled up by pull-up

resistors.

Power supply pins (Vcc, VcL, Vss, AVce, AVss, Vref, PLLVcc, PLLVss, DrVece, and DrVss)
cannot be boundary-scanned.

Clock pins (EXTAL and XTAL) cannot be boundary-scanned.
Reset and standby signals (RES and STBY) cannot be boundary-scanned.
Boundary scan pins (TCK, TMS, TRST, TDI, and TDO) cannot be boundary-scanned.

The boundary scan function is not available when this LSI is in the following states.

(1) Reset state

(2) Hardware standby mode, software standby mode, and deep software standby mode
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Section 28 Power-Down Modes

Initial
Bit Bit Name Value R/W Module
5 RAMCUT2 0 R/W  On-chip RAM Power Off 2

RAMCUT 2, 1, and 0 control the internal power supply to
the on-chip RAM and USB in deep software standby mode.
For details, see descriptions of the RAMCUTO bit.

4 RAMCUT1 0 R/W  On-chip RAM Power Off 1

RAMCUT 2, 1, and 0 control the internal power supply to
the on-chip RAM and USB in deep software standby mode.
For details, see descriptions of the RAMCUTO bit.

3to1 — All O R/W  Reserved
These bits are always read as 0. The write value should
always be 0.

0 RAMCUTO 1 R/W  On-chip RAM Power Off 0

RAMCUT 2, 1, and 0 control the internal power supply to
the on-chip RAM and USB in deep software standby mode.

RAMCUT 2to 0

000: Power is supplied to the on-chip RAM and USB.
111: Power is not supplied to the on-chip RAM and USB.
Settings other than above are prohibited.

28.2.5 Deep Standby Wait Control Register (DPSWCR)

DPSWCR selects the time for which the MCU waits until the clock settles when deep software
standby mode is canceled by an interrupt.

DPSWCR is not initialized by the internal reset signal upon exit from deep software standby
mode.

Bit 7 6 5 4 3 2 1 0

Bit name — — WTSTS5 WTSTS4 WTSTS3 WTSTS2 WTSTSH1 WTSTSO0
Initial value: 0 0 0 0 (0] 0 0 0
R/W: R/W R/W R/W R/W R/W R/W R/W R/W
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Section 29 List of Registers

Access
Number Data Cycles

Register Name Abbreviation of Bits  Address Module Width (Read/Write)
Serial mode register_1 SMR_1 8 H'FFF88 SCI_1 8 2P¢/2P¢
Bit rate register_1 BRR_1 8 H'FFF89 SCI_1 8 2P¢/2P¢
Serial control register_1 SCR_1 8 H'FFF8A SCI_1 8 2Po/2P¢
Transmit data register_1 TDR_1 8 H'FFF8B SCI_1 8 2P¢/2P¢
Serial status register_1 SSR_1 8 H'FFF8C SCI_1 8 2Po/2P¢
Receive data register_1 RDR_1 8 H'FFF8D SCI_1 8 2Po/2P¢
Smart card mode register_1 SCMR_1 8 H'FFF8E SCI_1 8 2P¢/2P¢
A/D data register A_0 ADDRA_O 16 H'FFF90 A/D_0 16 2P¢/2P¢
A/D data register B_O ADDRB_0 16 H'FFF92 A/D_0 16 2Po/2P¢
A/D data register C_0 ADDRC_0 16 H'FFF94 A/D_0 16 2P¢/2P¢
A/D data register D_0 ADDRD_O 16 H'FFF96 A/D_0O 16 2P¢/2P¢
A/D data register E_0 ADDRE_0 16 H'FFF98 A/D_0 16 2P¢/2P¢
A/D data register F_0 ADDRF_0 16 HFFF9A  A/D_0 16 2P¢/2P¢
A/D data register G_0 ADDRG_0 16 HFFF9C  A/D_O 16 2Po/2P¢
A/D data register H_0 ADDRH_O 16 HFFF9E  A/D_O 16 2P¢/2P¢
A/D control/status register_0 ADCSR_0 8 H'FFFAO A/D_0 16 2Po/2P¢
A/D control register_0 ADCR_0 8 H'FFFA1 A/D_0 16 2Po/2P¢
A/D mode selection register_0 ADMOSEL 0 8 H'FFFA2 A/D_O 16 2Po/2P¢
Timer control/status register TCSR 8 H'FFFA4 WDT 16 2P¢/3P¢
Timer counter TCNT 8 H'FFFA5 WDT 16 2Po/3P¢
Reset control/status register RSTCSR 8 HFFFA7  WDT 16 2P¢/3P¢
Timer control register_0 TCR_O 8 H'FFFBO TMR_0 16 2P¢/2P¢
Timer control register_1 TCR_1 8 H'FFFB1 TMR_1 16 2P¢/2P¢
Timer control/status register_0 TCSR_0 8 H'FFFB2 TMR_0 16 2Po/2P¢
Timer control/status register_1 TCSR_1 8 H'FFFB3 TMR_1 16 2P¢/2P¢
Time constant register A_0 TCORA_O 8 H'FFFB4 TMR_O0 16 2Po/2P
Time constant register A_1 TCORA_1 8 H'FFFB5 TMR_1 16 2P¢/2P¢
Time constant register B_0 TCORB_0 8 H'FFFB6 TMR_0 16 2P¢/2P¢
Time constant register B_1 TCORB_1 8 H'FFFB7 TMR_1 16 2P¢/2P¢
Timer counter_0 TCNT_O 8 H'FFFB8 TMR_0 16 2P¢/2P¢
Timer counter_1 TCNT_1 8 HFFFB9  TMR_1 16 2Po/2P¢
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Section 29 List of Registers

Register Bit Bit Bit Bit Bit Bit Bit Bit

Abbreviation 31/23/15/7 30/22/14/6 29/21/13/5 28/20/12/4 27119/11/3 26/1810/2 2517/91 24/16/8/0 Module
ADCSR_0 ADF ADIE ADST — CH3 CH2 CH1 CHO A/D_0
ADCR.O  TRGS1 TRGSO SCANE SCANS CKS1  CKSO  — EXTRGS
ADMOSEL_0 — — — — — — ICKSEL —

TCSR OVF WT/AT TME — — CKS2 CKS1 CKSO0 WDT
TCNT

RSTCSR ~ WOVF  RSTE  — — — — — —

TCR_O CMIEB CMIEA QVIE CCLR1 CCLRO CKS2 CKS1 CKSO0 TMR_0
TCR_1 CMIEB CMIEA OVIE CCLR1 CCLRO CKS2 CKS1 CKSO0 TMR_1
TCSR_0 CMFB CMFA OVF ADTE 0S3 0Ss2 0OS1 0S0 TMR_0
TCSR1  CMFB  CMFA  OVF — 0s3 0s2 0s1 0S0 TMR_1
TCORA_O TMR_0
TCORA_1 TMR_1
TCORB_0 TMR_0
TCORB._1 TMR_1
TCNT_O TMR_0
TCNT_1 TMR_1
TCCR_O — — — — TMRIS — ICKS1 ICKSO TMR_0
TCCR.1 ~ — — — — TMRIS — — ICkS1  ICKSO  TMR_1
TSTR — — CSTs ~ CST4  CST3  CST2 cST  cSsTo  TPU
TSYR — — SYNC5  SYNC4 SYNC3 SYNC2  SYNC1  SYNCO

TCR_O CCLR2 CCLR1 CCLRO CKEG1 CKEGO TPSC2 TPSC1 TPSCO TPU_O
TMDR O  — — BFB BFA MD3 MD2 MD1 MDO

TIORH_O 10B3 10B2 10B1 10B0O I0A3 I0A2 I10A1 I0A0

TIORL_O 10D3 10D2 10D1 10D0 10C3 10C2 10C1 10C0O

TIER_O TTGE — — TCIEV TGIED TGIEC TGIEB TGIEA

TSR_0 — — — TCFV ~ TGFD  TGFC  TGFB  TGFA
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Section 30 Electrical Characteristics

Table 30.8 Bus Timing (2)

Conditions: V.. =PLLV, =DrV,=3.0V1t03.6 V¥ AV, =30V1t03.6V,

V_=3.0VtoAV

ce

T, =-40°C to +85°C (wide-range specifications)

V=PLLV, =DrV, ,=AV, =0V, B¢ =8 MHz to 50 MHz,
T, =-20°C to +75°C (regular specifications),

Test
ltem Symbol  Min. Max. Unit Conditions
WR delay time 1 o — 15 ns Figures 30.8 to
WR delay time 2 turoe — 15 ns 80.36
WR pulse width 1 (- 1.0xt —-13 — ns
WR pulse width 2 tsue 15xt —13 — ns
Write data delay time twoo — 20 ns
Write data setup time 1 tost 05xt, —13 — ns
Write data setup time 2 tyose 1.0xt —-13 — ns
Write data setup time 3 twoss 1.5xt —-13 — ns
Write data hold time 1 tont 05xt -8 — ns
Write data hold time 3 tons 1.5xt -8 — ns
Byte control delay time e — 15 ns Figures 30.13,

30.14
Byte control pulse width 1 [ — 1.0xt, —15 ns Figure 30.13
Byte control pulse width 2 L — 20xt —15 ns Figure 30.14
Multiplexed address delay time 1 [ — 15 ns Figures 30.17,
Multiplexed address hold time [ 1.0xt —-15 — ns 30.18
Multiplexed address setup time 1 ast 05xt, —-15 — ns
Multiplexed address setup time 2 t,,, 1.5xt —-15 — ns
Address hold delay time tao — 15 ns
Address hold pulse width 1 Lt 1.0xt —-15 — ns
Address hold pulse width 2 LIS 20xt, —15 — ns
WAIT setup time tars 15 — ns Figures 30.10,
WAIT hold time tr 5.0 — ns  30.18
BREQ setup time treos 20 — ns  Figure 30.35
BACK delay time toroo — 15 ns
Bus floating time tam — 30 ns
BREQO delay time trcon — 15 ns  Figure 30.36
BS delay time (. 1.0 15 ns Figures 30.8,
RD/WR delay time towo — 15 ns 28'3’430'11 to

Note: * V_ =PLLV_ =DrV_ =295V to3.6V inthe H8SX/1665M Group.
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