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Notice

All information included in this document is current as of the date this document isissued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful atention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any lossesincurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the devel opment of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in aparticular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not bein any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances, machine tools; personal electronic equipment; and industrial robots.
“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.
“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose adirect threat to human life.
Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physica injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics 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 appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as aresult of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sdes office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




4.2.2  External Clock Input Method............ccccoeiiiieiiiiiiiiiiienieeceereeeeee e 56

4.3 PIESCALET ..ottt ettt ettt et e sttt e st e sat e sabe e et 57
Section 5 EXCeption ProCeSSING........c.ccoiuiiiiiiiriiniiicnee s 59
5.1 OVEIVIBW ..ottt sttt s e b et besaeeneeae 59
5.1.1 Types of Exception Processing and Priority .........ccocceeveeverienienenninnenienicneens 59
5.1.2  Exception Processing Operations.............cocceeueecueeeueruerineneeneenueenieeneenesneseennees 60
5.1.3  Exception Processing Vector Table ...........ccocoeoieiiiiiiiiiininiiiciieeceeeeee 61
5.2 RESELS ittt sttt st e bt bt e et s e et e s bt e eabeesbeeebees 63
5.2.1  POWEI-0N RESCL......ocueiiiiiiiiiiiiiciieccet e 63
5.3 AdAIess EITOTS ..oouiiuiiiiiiiiiiiiccccese et st 64
5.3.1  Address ErTor SOUICES ........ccoviviiriiiiieieieniisieeeeereteie st s 64
5.3.2  Address Error Exception Processing........c..ccccoevuirierieniieneenieniiieeieneereeeenene 65
54 TIEEITUPES ettt ettt e e s st st et s e b e e eanee 65
5.4.1  INEEITUPE SOUTCES....uvieuieiieiieiieie ettt ettt et e et e s 65
5.4.2  Interrupt Priority Level ..ottt 66
5.4.3 Interrupt EXception ProCessing ........c.ccoveerieriieiieriienienieneenieeieeieeeesieenieenieeean 66
5.5 Exceptions Triggered by INStIUCHIONS .......coeiiriieriieriiiiiiiieiieiteseesieeeeeeeee e 67
5.5.1 Types of Exceptions Triggered by INStructions ..........c..ccocceveevuieviincieneeneenneennen. 67
5.5.2  Trap INSIUCHONS ......coouiiiiiiiiieiie ettt s st 67
5.5.3 Illegal S1ot INStIUCIONS .....c.eeruieiieiiiiieieeieeee e 68
5.5.4  General [llegal INStrUCIONS ......ccc.eevuiriiriinieniieieeierteste ettt 68
5.6  When Exception Sources Are Not ACCEPLEd .....coueruiiriineiniiiiiniinieneeeeeeteeee e 69
5.6.1 Immediately after a Delayed Branch Instruction ........c...c.ccceceeveeniiniicnienieneennen. 69
5.6.2 Immediately after an Interrupt-Disabled Instruction...........c..cceceeveieiinieneeneennen. 69
5.7  Stack Status after Exception Processing Ends ...........c.cccocoviiiiiiiniiniininenicceeeee 70
5.8 USAZE INNOLES ..ottt sttt ettt ettt et st st st et et e e et e b e e e eanesanes 71
5.8.1  Value of Stack POINEET (SP) ..uuvvvviiiiiiiiiieieee e e 71
5.8.2  Value of Vector Base Register (VBR) .....cc.ccoeeviiriiniiiniiiniiiiiiiciceece 71
5.8.3  Address Errors Caused by Stacking of Address Error Exception Processing...... 71
Section 6 Interrupt Controller (INTC) ..o 73
0.1 OVETVIEW .ttt ettt ettt sttt s bt e st s bt e e bt e s beeeabeesabeeeabeesabaeeanees 73
6.1.1  FRAMUIES ...cveiiiieiieiieicieste ettt s 73
6.1.2  BIOCK DIaZIam......coviiiiiiiiiiiiiiiiiie ettt ettt 73
6.1.3  Pin CONfigUIAtION. ..c.ueiiiiiiiiiiieeicete ettt ettt 75
6.1.4  Register Configuration..........cc.cocerveerieniieniieiiieiieieeeese e 75
6.2 TNEEITUPE SOUICES ...uveeuiiiiiiiiieiiieitete ettt ettt e sttt et et e b e neeanesanesanes 76
6.2.1  NMIINEEITUPLS .....oiiiiiiiiieiieieeee ettt e s st 76
6.2.2  TRQ INEITUPLS ..ottt sttt ettt ettt et ettt e e 76

Rev.5.00 Sep. 27, 2007 Page xxii of xxxiv
REJ09B0398-0500

RENESAS



Cil PN STALES ..ottt ettt s st ae et e n e e 707
C.2  Pin States of Bus Related Signals ...........ccooiiioiiiiiiiieiiiiiniecccce e 709

Appendix D Notes when Converting the F-ZTAT Application Software to the

MaSK-ROM VETISIONS .......couriuiiiiiiiiiiniiniieeieieciseie s 713
Appendix E Product Code Lineup........ccccccoueuiueieiiieieieeeceeeee e 714
Appendix F Package DIMENSIONS ........c.ccocuiuiiiiiiniiniiincncscsecsiseissesssissesseees 715

Rev.5.00 Sep. 27,2007 Page xxxiii of xxxiv
REJ09B0398-0500

RENESAS



2. CPU

Exec.
Instruction Instruction Code Operation Cycles T Bit
SUB Rm, Rn 0011lnnnnmmmml1000 Rn-RBm — Rn 1 —
SUBC Rm, Rn 001lnnnnmmmml1010 Rn-Bm-T — Rn, 1 Borrow
Borrow —» T
SUBV Rm, Rn 00llnnnnmmmml1011 Rn-RBm — Rn, 1 Overflow

Underflow —» T

Note: * The normal minimum number of execution cycles. (The number in parentheses is the
number of cycles when there is contention with following instructions.)
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4. Clock Pulse Generator (CPG)

EXTAL [<—

XTAL

External clock

Open

input 4 to 10 MHz

Figure 4.6 Example of External Clock Connection

4.3 Prescaler

The prescaler divides the system clock (¢) to generate an internal clock (¢/2 to ¢/8192) for supply

to peripheral modules.
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9. Direct Memory Access Controller (DMAC)

Address Modes

Single Address Mode: In the single address mode, both the transfer source and destination are
external; one (selectable) is accessed by a DACK signal while the other is accessed by an address.
In this mode, the DMAC performs the DMA transfer in 1 bus cycle by simultaneously outputting a
transfer request acknowledge DACK signal to one external device to access it while outputting an
address to the other end of the transfer. Figure 9.3 shows an example of a transfer between an
external memory and an external device with DACK in which the external device outputs data to
the data bus while that data is written in external memory in the same bus cycle.

External address bus External data bus

This LSI m &
> < ...... N External

DMAC I I memory

D Hi—

' | /] External device
- with DACK

AV V4
DACK

DREQ

----»: Data flow

Figure 9.3 Data Flow in Single Address Mode

Two types of transfers are possible in the single address mode: (a) transfers between external
devices with DACK and memory-mapped external devices, and (b) transfers between external
devices with DACK and external memory. The only transfer requests for either of these is the
external request (DREQ). Figure 9.4 shows the DMA transfer timing for the single address mode.
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10. Multifunction Timer Pulse Unit (MTU)

10.2.7 Timer General Register (TGR)

Each timer general register (TGR) is a 16-bit register that can function as either an output compare
register or an input capture register. There are a total of eight TGR, four for channel 0, and two
each for channels 1 and 2. The TGRC and TGRD of channel O can be set to operate as buffer
registers. The TGR register and buffer register combinations are TGRA with TGRC, and TGRB
with TGRD.

The TGRs are initialized to HFFFF by a power-on reset or in standby mode. Accessing of the
TGRs in 8-bit units is disabled; they may only be accessed in 16-bit units.

Bit: 15 14 13 12 11 10 9 8

Initial value: 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

Bit: 7 6 5 4 3 2 1 0

Initial value: 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

10.2.8  Timer Start Register (TSTR)

The timer start register (TSTR) is an 8-bit read/write register that starts and stops the timer
counters (TCNT) of channels 0 to 2. TSTR is initialized to H'00 upon power-on reset or standby
mode.

Bit: 7 6 5 4 3 2 1 0
\ — \ — \ — \ — \ — \ CST2 \ CST1 \ CSTO \
Initial value: 0 0 0 0 0 0 0 0
R/W: R R R R R R/W R/W R/W
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10. Multifunction Timer Pulse Unit (MTU)

PWM Mode Operation Examples—PWM Mode 2 (Figure 10.25): Channels 0 and 1 are set for
synchronous operation, TGR1B register compare-match is used as a TCNT counter clear source,

the other TGR register initial output value is 0 and output compare output value is 1, and a 5-phase
PWM waveform is output. In this example, the value established in the TGR1B register becomes
the period and the value established in the other TGR register becomes the duty cycle.

TCNT value
L Counter cleared on TGR1B compare match
TGRIB |- T T T
TGRIA |- e e
TGROD |- e e R
TGROC | ———————— -~ T =
TGROB |- -~ v | T T
| | | | | | | |
A e e = 0 A O O > R S
H'0000 ; I I I ; \ ; I I I ; ‘ ‘ I ‘Tim=e
A T A A R A IR
I I I | | I I I I I
‘ — ‘ ‘ — ‘ ‘ ‘
TOCA | o -
HN N N N S S .
TIOCOB o | o \ ‘ ;
\ \ } \ \ } \
TIOCOC R o
! \ ‘ ! \ ‘
TIOCOD i i
TIOC1A |

Figure 10.25 PWM Mode Operation Example (Mode 2)

0% Duty Cycle: Figure 10.26 shows an example of a 0% duty cycle PWM waveform output in

PWM mode.
TCNT value
Y TGRB rewrite
“«GRA }\ o - | -
TGRB ‘ TGRB rewrite '] TGRB rewrite
|
; ; ! ; ; » Time

TIOCA ‘ 0% duty cycle i

Figure 10.26 PWM Mode Operation Example (0% Duty Cycle)
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12. Serial Communication Interface (SCI)

Start Data Stop Start Data Stop
1 bit (D2) MPB bit bt (data2) MPB bit 1
Sg”ta' |o|Do|D1|”|D7|1 1]o|po[pt|[p7] 01 Iding
ata ) > (marking)
(¢ [(¢
P2 P
MPB |
{5
)]
MPIE |

) A
RDRF | \ |
(C (¢
Z, \
(C (
RDR )’ )
value M ( X ID2 \ﬁ // X Data2
RXl interrupt request RXl interrupt handler  Station's ID, so receiving MPIE
(multiprocessor reads data in RDR continues, with data bit is again

interrupt), MPIE =0 and clears RDRF to 0 received by the RXI setto 1
interrupt processing routine

Example: Own ID matches data, 8-bit data with multiprocessor bit and one stop bit

Figure 12.13 Example of SCI Receive Operation (ID Matches) (2)
12.34  Clock Synchronous Operation

In the clock synchronous mode, the SCI transmits and receives data in synchronization with clock
pulses. This mode is suitable for high-speed serial communication.

The SCI transmitter and receiver are independent, so full duplex communication is possible while
sharing the same clock. The transmitter and receiver are also double buffered, so continuous
transmitting or receiving is possible by reading or writing data while transmitting or receiving is in
progress.

Figure 12.14 shows the general format in clock synchronous serial communication.
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12. Serial Communication Interface (SCI)

Transfer direction
-

One unit (character or frame) of communication data

< »
< >

3

Synchroni-
zation clock
|
LSB MSB!|

|
|
|
Serial data ><Bit0 >< BIit 1 >< Bit2><Bit3><Bit4><Bit5><Bit6 >< Bit7D<
1
|

Note: * High except in continuous transmitting or receiving.

Figure 12.14 Data Format in Clock Synchronous Communication

In clock synchronous serial communication, each data bit is output on the communication line
from one falling edge of the serial clock to the next. Data are guaranteed valid at the rising edge of
the serial clock. In each character, the serial data bits are transmitted in order from the LSB (first)
to the MSB (last). After output of the MSB, the communication line remains in the state of the
MSB. In the clock synchronous mode, the SCI transmits or receives data by synchronizing with
the falling edge of the synchronization clock.

Communication Format: The data length is fixed at eight bits. No parity bit or multiprocessor bit
can be added.

Clock: An internal clock generated by the on-chip baud rate generator or an external clock input
from the SCK pin can be selected as the SCI transmit/receive clock. The clock source is selected
by the C/A bit in the serial mode register (SMR) and bits CKE1 and CKEQ in the serial control
register (SCR). See table 12.9.

When the SCI operates on an internal clock, it outputs the clock signal at the SCK pin. Eight clock
pulses are output per transmitted or received character. When the SCI is not transmitting or
receiving, the clock signal remains in the high state.

Note: An overrun error occurs only during the receive operation, and the sync clock is output
until the RE bit is cleared to 0. When you want to perform a receive operation in one-
character units, select external clock for the clock source.
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12. Serial Communication Interface (SCI)

( Error handling )

Overrun error processing

Clear ORER bit of SSRto 0
|

e )

Figure 12.18 Sample Flowchart for Serial Receiving (2)

Figure 12.19 shows an example of the SCI receive operation.

Transfer direction
-«

Synchroni- }J_‘ |_| |_| 5
zation clock
Sg;g]BiHXBitOX—i X Bit7 X Bito X Bit1 X z:: X Bite X Bit7

— (¢

R

RDRF
«

ORER / A ” \ « r
7

(¢
U \ U T

RXI request | Read data with RXI RXI request

interrupt processing ERI interrupt
routine and clear request generated
RDRF bit to 0 by overrun error
h 1 frame o

Figure 12.19 Example of SCI Receive Operation
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12. Serial Communication Interface (SCI)

16 clocks N

<
< V‘

8 clocks
78 150 78 150 5

IntemaluglﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂIumﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

base clock = : ‘
_ —7.5clocks :: +7.5 clocks _

Receive.. - . s
data (RxD)—| . Start bit T

DO Y

Synchronization R
sampling timing

Data n n

sampling timing

Figure 12.21 Receive Data Sampling Timing in Asynchronous Mode

The receive margin in the asynchronous mode can therefore be expressed as:

M = ‘(0.5— ﬁj- (L-05)F— D=05l 4 pl 100 0%
Legend:

M : Receive margin (%)

N : Ratio of clock frequency to bit rate (N = 16)

D : Clock duty cycle (D =0-1.0)

L: Frame length (L=9-12)

F : Absolute deviation of clock frequency

From the equation above, if F = 0 and D = 0.5 the receive margin is 46.875%:

D =05 F=0
M = (0.5 1/(2 x 16)) x 100%
= 46.875%

This is a theoretical value. A reasonable margin to allow in system designs is 20 to 30%.
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16. Pin Function Controller (PFC)

16.3.6  Port C Control Register (PCCR) — SH7016, SH7017 —

Bit: 15 14 13 12 11 10 9 8

PC15 PC14 PC13 PC12 PC11 PC10 PC9 PC8
MD MD MD MD MD MD MD MD

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

Bit: 7 6 5 4 3 2 1 0

PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
MD MD MD MD MD MD MD MD

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

PCCR is a 16-bit read/write register that selects the functions for the sixteen port C multiplexed
pins. There are instances when these register settings will be ignored, depending on the operation
mode. Refer to table 16.3, Pin Arrangement by Mode, for details.

PCCR is initialized to H'0000 by power-on resets but is not initialized for reset by WDT, standby
mode, or sleep mode, so the previous data is maintained.

The settings in this register are functional only in the SH7016 and SH7017. In the SH7014, there
are no pins corresponding to this register, and it should not be read or written to.

Bit 15—PC15 Mode (PC15MD): Selects the function of the PC15/A15 pin.

Bit 15

PC15MD Description

0 General input/output (PC15) (initial value)
(A15 in on-chip ROM invalid mode)

1 Address output (A15) (PC15 in single chip mode)
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16. Pin Function Controller (PFC)

16.3.8  Port D Control Register L (PDCRL) — SH7016, SH7017 —

Bit: 15 14 13 12 11 10 9 8

PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8
MD MD MD MD MD MD MD MD

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

Bit: 7 6 5 4 3 2 1 0

PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
MD MD MD MD MD MD MD MD

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

PDCRL is a 16-bit read/write register that selects the multiplexed pin functions for the least
significant sixteen port D pins. There are instances when these register settings will be ignored,
depending on the operation mode.

On-Chip ROM-Disabled Extended Mode:

— Mode 0 (8-bit bus): Port D pins are data I/O pins; PDCRL settings are disabled.
— Mode 1 (16-bit bus): Port D pins are data I/O pins; PDCRL settings are disabled.

On-Chip ROM-Enabled Extended Mode: The port D pins are shared as data I/O pins and
general I/O pins; PDCRL settings are enabled.

Single Chip Mode: The port D pins are general I/O pins; PDCRL settings are disabled.

PDCRL is initialized to H'0000 by external power-on reset but is not initialized for reset by WDT,
standby mode, or sleep mode, so the previous data is maintained.

The settings in this register are functional only in the SH7016 and SH7017. In the SH7014, there
are no pins corresponding to this register, and it should not be read or written to.
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18. 128 kB Flash Memory (F-ZTAT)

MOV.B RO, @ (FLMCR1, GBR) ; Clear SWE
RTS
NOP
.ALIGN 4
PdataBuff .RES.B 32

18.7.3 Erase Mode

When erasing flash memory, the erase/erase-verify flowchart shown in figure 18.14 should be
followed.

To perform data or program erasure, set the 1 bit flash memory area to be erased in erase block
register 1 (EBR1) at least 10 ps after setting the SWE bit to 1 in flash memory control register 1
(FLMCR1). Next, the watchdog timer is set to prevent overerasing in the event of program
runaway, etc. Set 9.2 ms as the WDT overflow period. After this, preparation for erase mode
(erase setup) is carried out by setting the ESU bit in FLMCRI1, and after the elapse of 200 ps or
more, the operating mode is switched to erase mode by setting the E bit in FLMCRI1. The time
during which the E bit is set is the flash memory erase time. Ensure that the erase time does not
exceed 5 ms.

Note: With flash memory erasing, preprogramming (setting all memory data in the memory to
be erased to all “0”) is not necessary before starting the erase procedure.
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18. 128 kB Flash Memory (F-ZTAT)

e Sample one-block erase program
The wait time set values (number of loops) are for the case where f = 28.7 MHz. For other
frequencies, the set value is given by the following expression:
Wait time (us) x f (MHz) + 4
The WDT overflow cycle set value is for the case where f = 28.7 MHz. For other frequencies,
ensure that the overflow cycle is a minimum of 5.3 ms.

Registers Used
RS (input): Memory block table pointer
R7 (output): OK (normal) or NG (error)
RO to R3, R6, R8 and R9: Work registers
FLMCR1 .EQU H'80
FLMCR2 .EQU H'81
EBR1 .EQU H'82
EBR2 .EQU H'83
Waitlou .EQU 72
Wait2u .EQU 14
Wait200u .EQU 1435
Waitb5m .EQU 35875
Wait20u .EQU 144
Wait5u .EQU 36
WDT TCSR .EQU H'FFFF8610
WDT 9m .EQU H'A57D
SWESET .EQU B'01000000
ESUSET .EQU B'00100000
ESET .EQU B'00000010
ECLEAR .EQU B'11111101
ESUCLEAR .EQU B'11011111
EVSET .EQU B'00001000
EVCLEAR .EQU B'11110111
SWECLEAR .EQU B'10111111
MAXErase .EQU 60
FlashErase .EQU S
MOV.L #H'FFFF8500, R0
LDC RO, GBR ; Initialize GBR
MOV.L #1,R2
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18. 128 kB Flash Memory (F-ZTAT)

EWait 1

I

MOV.L
MOV.L
OR.B
SUBC
BF

MOV.L

MOV .
MOV .
MOV .
MOV .

W W W w

MOV.L
MOV.L
MOV.L
CMP/GT
BT
MOV.L

EraseLoop

EWait 2

EwWait 3

MOV.L
MOV.W
MOV.W

MOV.L
OR.B
SUBC
BF

MOV.L
OR.B
SUBC
BF

MOV.L
AND.B

#Wait10u,R3
#FLMCR1, RO
#SWESET, @ (R0, GBR)
R2,R3

EWait 1

#0,R9

@(6,R5) ,RO
RO, @ (EBR1,GBR)
@(7,R5),R0
RO, @ (EBR2,GBR)

#FLMCR1, RO
@R5,R6
#H'020000,R7
R6,R7
EraseLoop
#FLMCR2, RO

.EQU $
#WDT_TCSR,R1
#WDT_9m, R3
R3,@R1

#Wait200u,R3
#ESUSET, @ (R0, GBR)
R2,R3

EWait 2

#Wait5m,R3
#ESET, @ (RO, GBR)
R2,R3

EwWait 3

#WaitlOu,R3
#ECLEAR, @ (RO, GBR)

7

Set SWE
Wait 10 ps

Initialize n (R9) to 0

Erase memory block (EBR1) setting

Erase memory block (EBR2) setting

Erase memory block start address -> R6

Enable WDT

9.2 ms cycle

Set ESU
Wait 200 ps

Set E
Wait 5 ms

; Clear E
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22. Electrical Characteristics (5 V 28.7 MHz)

22.4  A/D Converter Characteristics

Tables 22.15 and 22.16 show A/D converter characteristics for the HD6417014 and HD6417014R,
and table 22.17 shows A/D converter characteristics for the SH7016 and SH7017. The
HD6417014R has an absolute error of +8 LSB or less.

Table 22.15 A/D Converter Characteristics (HD6417014)

Conditions: V.. =5.0V +x10%, AV_,.=5.0V £10%, AV_. =V +10%, V,=AV =0V,
Ta =-20to +75°C

28.7MHz
Iltem Min Typ Max Unit
Resolution 10 10 10 Bits
Conversion time*' — — 2.9 us
Analog input capacitance — — 20 pF
Permitted signal source impedance — — 1 kQ
Non-linear error+® — — +8 LSB
Offset error+* — — +8 LSB
Full-scale error** — — +8 LSB
Quantization error*® — — +0.5 LSB
Absolute error*' — — +15 LSB

Notes: 1. CKS =1
2. Reference values

Rev.5.00 Sep. 27,2007 Page 589 of 716
REJ09B0398-0500

RENESAS



Appendix A On-Chip Supporting Module Registers

PFC |
Port A Control Register L2 (PACRL2) H'FFFF838E 8/16/32
H'FFFF838F
Bit

Item 15 14 13 12 11 10 9 8
Bit name | PA7MD1 | PA7MDO | PA6MD1 | PA6MDO | PA5SMD1 | PA5MDO — PA4MD
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 R/W

Item 7 6 5 4 3 2 1 0
Bit name — PA3MD PA2MD1 | PA2MDO — PA1MD — PAOMD
Initial value 0 0 0 0 0 0 0 0

R/W R R/W R/W R/W R R/W R R/W

Bit Name Value Description
15,14 |PA7 Mode 1, 0 0 General input/output (PA7) (initial value)

(PA7MD1 and PA7MDO)

MTU timer clock input (TCLKB)

Chip select output (CS3) (PA7 in single-chip mode)

Reserved

13,12 |PA6Mode 1,0 0
(PABMD1 and PA6MDO0)

General input/output (PA6) (initial value)

MTU timer clock input (TCLKA)

Chip select output (CS2) (PA6 in single-chip mode)

Reserved

11,10 |PA5 Mode 1,0 0
(PA5MD1 and PA5MDO)

General input/output (PA5) (initial value)

Serial clock input/output (SCK1)

oO|=|[O|=|O|=|O|=|O|=|O

DMA transfer request received input (DREQ1)
(PAD5 in single-chip mode)

1 | Interrupt request input (IRQ1)

8 PA4 Mode (PA4MD) 0 General input/output (PA4) (initial value)
1 Transmit data output (TxD1)
6 PA3 Mode (PA3MD) 0 General input/output (PA3) (initial value)
1 Receive data input (RxD1)
54 PA2 Mode 1, 0 0 | O |General input/output (PA2) (initial value)

(PA2MD1 and PA2MDO)

1 | Serial clock input/output (SCKO)

0 |DMA transfer request received input (DREQO)

(PA2 in single-chip mode)

1 | Interrupt request input (IRQO)

Rev.5.00 Sep. 27,2007 Page 663 of 716
REJ09B0398-0500

RENESAS




Appendix C Pin States

Table C.3 Pin Settings for Normal External Space

Normal External Space

16-Bit Space

Pin Name 8-Bit Space Upper Word Lower Word Word/Longword
CS0to CS2 Valid Valid Valid Valid
Cs3 H H H H
RAS*' H H H H
CASH** H H H H
CASL*® H H H H
RDWR H H H H
AH L L L L
RD R L L L L

w H H H H
WRH R H H H H

w H L H L
WRL R H H H H

w L H L L
A21to AO Address Address Address Address
D15 to D8 Hi-Z Data Hi-Z Data
D7 to DO Data Hi-Z Data Data
Legend:
R: Read
W: Write
Valid: Chip select signal corresponding with accessed area is low; chip select signal in other

cases is high.

Notes: 1. L asserted in RAS down state or refresh state.
2. L asserted in refresh state.
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