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Keep safety first in your circuit designs!

. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.




General Precautions on Handling of Product

1. Treatment of NC Pins

Note: Do not connect anything to the NC pins.The NC (not connected) pins are either not
connected to any of theinternal circuitry or are they are used astest pins or to reduce noise.
If something is connected to the NC pins, the operation of the LS| is not guaranteed.

2. Treatment of Unused Input Pins

Note: Fix all unused input pinsto high or low level.Generaly, the input pins of CMOS products
are high-impedance input pins. If unused pins are in their open states, intermediate levels
are induced by noise in the vicinity, a pass-through current flows internally, and a
malfunction may occur.

3. Processing before Initialization

Note: When power isfirst supplied, the product’s state is undefined. The states of internal circuits
are undefined until full power is supplied throughout the chip and alow level isinput on the
reset pin. During the period where the states are undefined, the register settings and the
output state of each pin are also undefined. Design your system so that it does not
malfunction because of processing whileit isin this undefined state. For those products
which have areset function, reset the LSI immediately after the power supply has been
turned on.

4. Prohibition of Accessto Undefined or Reserved Addresses

Note: Access to undefined or reserved addresses is prohibited. The undefined or reserved
addresses may be used to expand functions, or test registers may have been be allocated to
these addresses. Do not access these registers; the system’ s operation is not guaranteed if
they are accessed.




Preface

The SH7058 is a single-chip RISC (reduced instruction set computer) microcomputer that has the
32-bit internal architecture CPU, SH-2E, asits core, and also includes peripheral functions
necessary for system configuration.

The SH7058 is equipped with on-chip peripheral functions necessary for system configuration,
including afloating-point unit (FPU), large-capacity ROM and RAM, a direct memory access
controller (DMAC), timers, a serial communication interface (SCI), controller area network
(HCAN), A/D converter, and 1/0 ports, therefore, it can be used as a microprocessor built in a
high-level control system.

The SH7058 isan F-ZTAT™* (Flexible Zero Turn-Around Time) version with flash memory as
its on-chip ROM, and it can rapidly and flexibly deal with each situation on an application system
with fluid specifications from an early stage of mass production to full-scale production.

Note: * F-ZTAT™ isatrademark of Renesas Technology, Corp.

Target users. This manual was written for users who will be using the SH7058 F-ZTAT in the
design of application systems. Users of this manual are expected to understand
the fundamental s of electrical curcuits, logical circuits, and microcomputers.

Objective:  This manual was written to explain the hardware functions and electrical
characteristics of the SH7058 F-ZTAT to the above users.

Refer to the SH-2E Programming Manual for a detailed description of the
instruction set.

Notes on reading this manual:

e Inorder to understand the overall functions of the chip
Read the manual according to the contents. This manual can be roughly categorized into parts
on the CPU, system control functions, peripheral functions and electrical characteristics.
* Inorder to understand the details of the CPU's functions
Read the SH-2E Programming Manual.
Rule: Bit order: The MSB (most significant bit) is on the left and the LSB (least
significant bit) is on theright.
Releated Manuals: The latest versions of al related manuals are available from our web site.
Please ensure you have the latest versions of all documents you require.
http://www.renesas.com/
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SH7058 F-ZTAT manuals:

Manual Title

Document No.

SH7058 F-ZTAT Hardware Manual

This manual

SH-2E Programming Manual

Users manuals for development tools:

Manual Title Document No.
SH Series C/C++ Compiler, Assembler, Optimizing Linkage Editor User's ADE-702-246
Manual

SH Series Simulator/Debugger (for Windows) User's Manuall ADE-702-186
SH Series Simulator/Debugger (for UNIX) User's Manual ADE-702-203
High-performance Embedded Workshop User's Manual ADE-702-201

Application note:

Manual Title

Document No.

C/C++ Compiler
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Main Revisions for this Edition

Item

Page Revisions (See Manual for Details)

1.2 Block Diagram
Figure 1.1 Block Diagram

7 Corrected errors
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1.3.1 Pin Arrangement
Figure 1.3 Pin Assignments

9 Newly added

1.3.2 Pin Functions
Table 1.2 Pin Functions

10-18 BP-272 added

1.3.3 Pin Assignments
Table 1.3 Pin Assighments

19-27 BP-272 added

7.1.1 Features

101 « Notification of interrupt occurrence can be reported
externally (IRQOUT pin)

For example, it is possible to request the bus if an
external bus master is informed that an on-chip

peripheral module interrupt request has occurred
when the chip has released the bus.

7.4.1 Interrupt Sequence

Figure 7.2 Interrupt Sequence Flowchart

120 Note amended

1. As IRQOUT is synchronized with a peripheral clock
P, it may be output later than a CPU interrupt

request.

RENESAS
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Item Page Revisions (See Manual for Details)
7.5 Interrupt Response Time 122 Table amended
H Number of States
Table 7.5 Interrupt Response Time T
Item Module NMI IRQ Notes
Synchronizing input signal Oor6 1to4 6t09 For the number of states
(synchronized with [0 or 3] [1or2] [3to 5] required for each interrupt,
peripheral clock Pg) with see the note (*) below.
internal clock g and DMAC The values enclosed in []
activationjudgment are values for when the
multiplication ratio is 4.
Compare identified interrupt 2 2 2
priority with SR mask level
Wait for completion of X (=0) The longest sequence is for
sequence currently interrupt or address-error
being executed by CPU exception processing (X = 4
+ml+m2+m3+m4).Ifan
interrupt-masking instruction
follows, however, the time
may be even longer.
Time from start of interrupt 5+ml+m2+m3 Performs the PC and SR
exception processing until saves and vector address
fetch of first instruction of fetch.
exception service routine
starts
Interrupt Total: (7 or 13) + (8to11)+ (13to 16) +
response time ml+m2+ ml+m2+ ml+m2+
m3 + X m3 + X m3 + X
Minimum: 10 1 16
Maximum: 17 +2(ml+ 15+2(ml+ 20+ 2 (ml+
m2+m3)+ m2+m3)+ m2+m3)+
m4 m4 m4
Note: * Number of states needed for synchronization and DMAC activation judgment
The relations between numbers of states needed for synchronizing an input signal
(synchronized with the peripheral clock Pg) with the internal clock ¢ and DMAC activation
judgment and vector numbers are shown below.
O state: 9, 10, 12, 13, 14, 72, 74, 76, 78, 189, 193, and 224
6 states: Peripheral module interrupts other than the above. However, vector number
222 (HCANO/RMO) is different from the others.
For an interrupt with vector number 222 (HCANO/RMO), the needed states differ from
other interrupts since the interrupt by HCANO mailbox O can activate the DMAC.
HCANO mailbox 0: 7 states
Other than above: 6 states
The same number of states is needed to cancel interrupt sources.
If the necessary number of states is not secured after flag clear of the interrupt
source, the interrupt may occur again.
7.5 Interrupt Response Time 123 Figure amended
Figure 7.4 Example of Pipeline
. . IRQ
Operation when an IRQ Interrupt is e : Semism2ems
Synchronization ] :
Accepted of RQ L
2 3
Interrupt controller
processing l:l
Instruction ‘F‘D‘E‘EJMEMEE‘
Overrun fetch
Interrupt service routine : ;
start instruction EE
9.1.5 Address Map 146 Newly added
Table 9.3 Address Map
* Number of Access Cycles for On-Chip
Peripheral Module Registers
10.3.2 DMA Transfer Requests 179 Description added

In on-chip peripheral module request mode, when the
DMAC accepts the transfer request, the next transfer
request is ignored until a single transfer ends in cycle
steal mode or all transfers end in burst mode. Only
when the address reload function is used, the next
transfer request is accepted after the fourth transfer.
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Item Page Revisions (See Manual for Details)
10.3.2 DMA Transfer Requests 180, Table amended
182 DMAC

Table 10.2 Selecting On-Chip
Peripheral Module Request Modes with
the RS Bits

Transfer
Transfer
Destination Bus Mode

Request DMAC Transfer Transfer
RS4 RS3 RS2 RS1 RSO Source Request Signal Source

0 0 0 1 1 HCANO  RMO (HCANO MBO-MB15 Don't care* Burst/cycle-
receive interrupt) steal

MBO-MB15: HCANO message data

10.3.11 DMAC Access from CPU 193

Description amended

The space addressed by the DMAC is 4-cycle space.
Therefore, when the CPU becomes the bus master
and accesses the DMAC, a minimum of four internal
clock cycles (@) are required for one bus cycle. Also,
since the DMAC is located in word space, while a
word-size access to the DMAC is completed in one
bus cycle, a longword-size access is automatically
divided into two word accesses, requiring two bus
cycles (eight basic clock cycles). These two bus
cycles are executed consecutively; a different bus
cycle is never inserted between the two word
accesses. This applies to both write accesses and
read accesses.

11.2.21 Offset Base Registers (OSBR) 341

Offset Base Registers 1 and 2 (OSBR1,
OSBR2)

Bit table amended

Dedicated input capture registers with the same input
trigger signal as that for channel 0 ICROA

Description amended

OSBR1 and OSBR2 are 16-bit read-only registers
used exclusively for input capture. Same as the
channel 0 input capture register (ICR0A), OSBR1 and
OSBR2 use the TIOA input as their trigger signal, and
store the TCNT1A or TCNT2A value on detection of
an edge.

11.3.1 Overview 366
Channel 10:
(3) Multiplied clock correction block

Description amended

...When the 16-bit correction counter 10F (TCNT10F)
value exceeds that in 16-bit correction counter 10E
(TCNT10E) , no count-up operation is performed.

11.3.2 Free-Running Counter Operation 367
and Cyclic Counter Operation

Figure 11.13 Free-Running Counter
Operation and Overflow Timing

Figure amended
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Item Page Revisions (See Manual for Details)
11.3.8 Twin-Capture Function 373 Description amended
When TCNTO, TCNT1A, and TCNT2A in channel 0,
channel 1, and channel 2 are started by a setting in
the timer start register (TSTR), and an edge of TIOA
input (a trigger signal) is detected, the TCNT1A value
is transferred to OSBR1, and the TCNT2A value to
OSBR2.
11.3.9 PWM Timer Function 375 Figure amended
Figure 11.21 PWM Timer Operation w [LTULTLUT
pe-Rlinin i
rowin oo f o o o
11.3.9 PWM Timer Function 376 Figure replaced
Figure 11.22 Complementary PWM
Mode Operation
11.3.12 Channel 10 Functions 381 Figure amended
Figure 11.28 TCNT10A Capture » U UL U LU L LU LTy [ LU LT
Operation and Compare-Match o [
Operation e | 1 00O T
TCNT10A ‘0doooop1 X 0000002 >< 0000003 X 2345577 Xé? 000X DOD]X 155558555 >< 5555556 >< Is554557
| Wl |
S u \
e ‘ \ [N
(cR10A 2060000 ‘l >< 120456 l\
ps ‘l \ |
| -
Multiplied Clock Generation Function: 383 Description amended

Figure 11.30 TCNT10C Operation

TST10-STR10
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Item Page Revisions (See Manual for Details)
Multiplied Clock Correction Function: 384,  Description amended
Figure 11.32 TCNT10D Operation 385 T5T10-STR10
Figure 11.33 TCNT10E Operation When the TCNT10F value exceeds the TCNT10E
Figure 11.34 TCNTLOF Operation (At value , no count-up operation is performed.
Startup)
Multiplied Clock Correction Function: 386 Description amended
TST10-STR10
Figure 11.35 TCNT10F Operation (End Figure amended
of Cycle, Acceleration, Deceleration) T T TR T T T AL
s ] |
TONTI0E | b X“ obeb | obes | opeis§ iobei | obeb | |[sokd | lobr o oto. | 47 a1 o A
LT T e W
e U0 B l I ]
mmlikad i Wil il Vil Vo [ol i oo
Multiplied Clock Correction Function: 387 e

Figure 11.36 TCNT10F Operation (End
of Cycle, Steady-State)
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Note: Muliplication factor of 32, TCCLR10 = HO080

11.7 Usage Notes

Contention between DCNT Write and
Counter Clearing by Underflow:

420

Note amended

Note: In the SH7055, a write to DCNT from the CPU is
not attempted, but retention of H'0000 takes
precedence. Note that its operation is different
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Item Page

Revisions (See Manual for Details)

11.7 Usage Notes 420

Figure 11.72 Contention between DCNT
Write and Underflow

Figure amended

Underflow signal

H'5555 is written because DCNT
write is given priority

DCNT 0001 0000 X v 5555

Interrupt status flag
(OSF)

12.1.4 Register Configuration 429

Table 12.2 Advanced Pulse Controller
Register

Note amended

Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (@) cycles.

14.1.3 Register Configuration 453
Table 14.1 Register Configuration

Note amended

Notes: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (@) cycles for byte access and word access, and
eight or nine internal clock () cycles for longword
access.

15.1.4 Register Configuration 467
Table 15.2 Registers

Note amended

Notes: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (¢) cycles for byte access and word access, and
eight or nine internal clock (¢) cycles for longword
access.

Section 16 Controller Area Network-1I  519-

Description amended

(HCAN'I I) 616 Register name
Before After
HCAN-II_bit configuration register | HCAN-II_bit timing configuration register
Transmit wait register Transmit Pending Request Register
Transmit wait cancel register Transmit Cancel Register
Receive complete register Data Frame Receive Pending Register
Remote request register Remote Frame Receive Pending Register
16.1.1 Features 519, Description amended
520

« Supports CAN specification 2.0A/2.0B and ISO-
11898-1

Description deleted
« Flexible interrupt structure

» Read section 16.8, Usage Notes carefully.

The following features have been added in the HCAN-
Il.

* IRRO function to notify a software reset and halt
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Iltem

Page

Revisions (See Manual for Details)

16.1.1 Features

520

Description deleted

 Halt mode status bit and error passive status bit
added to GSR.

 Supports various test modes

16.2.2 Each Block Function
(1) Microprocessor Interface (MPI)

(2) Mailboxes

(4) Timer

522

Description deleted

The MPI allows communication between the host
CPU and the HCAN's registers/mailboxes to control
the memory interface, and the data controller, etc.

Description deleted
« CAN message data (for CAN data frames)

* Local acceptance filter mask (LAFM) during
reception

« 3-bit mailbox configuration, = automatic transmit bit
for remote request, new message control bit

Important: added

Important: The timer function is not supported by the
SH7058.

16.3.1 Mailbox Configuration

526

Note amended

Note: The message control (STDID/EXTID/RTR/ZDE),
timestamp, and LAFM/transmission trigger time fields
can only be accessed in word size (16 bits), whereas
the message control (NMC/ATX/MBC/DLC) and the
message data area can be accessed in word (16-bit)
or byte (8-bit) size. Also, when the setting of the MBC
bits makes the mailbox inactive, all settings other than
the MBC bits must be initialized to 0 because an
unused mailbox affects the RAM configuration. When
the LAFM is not used to receive messages, it must be
cleared to 0.

16.3.1 Mailbox Configuration
Figure 16.3 Mailbox-N Configuration

528

Note amended

Notes: 1. All bits shadowed in gray are reserved and
the write value should be 0. The value read as the
initial value is not guaranteed.
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Item

Page Revisions (See Manual for Details)

16.3.2 Message Control Field

530- Table amended

532 Register Name

Address

Bit

Bit Name

Description

MBX[4], MBX[5]*

H'104 + N x 32

15

CcCcM

CAN-ID Compare Match

When this bit is set, message reception
in the corresponding mailbox can
generate two triggers.

If TCRY is set to 1, TCR14 is cleared to
freeze ICRO. If TCR10 is setto 1,
TCNTR (timer counter register) is
automatically cleared and the LOSR
(local offset register) value is set.
Important: This function is not supported
by the SH7058.

Thus the write value should be 0.

14 TTE

Time Trigger Enable

When this bit is set, a mailbox in which
TXPR has been already set transmits a
message at a time set in the Tx trigger
time field.

Important: If this bit is set, a failure
occurs during message transmission.
Therefore setting is prohibited. The write
value should be 0. The value read as the
initial value is not guaranteed.

MBX[4], MBX[S]*

H'104 + N x 32

13

NMC

New Message Control

When this bit is cleared, a mailbox in
which PXPR/PFPR has been already set
does not store the new message but
retains the previous one and sets the
UMSR corresponding bit.

When this bit is set, a mailbox in which
PXPR/PFPR has been already set stores
the new message and sets the UMSR
corresponding bit.

If a message is received in a mailbox in
overwrite mode (NMC = 1), the host CPU
must perform an additional check at the
end of the data reading from the mailbox
in order to guarantee that the mailbox
data have not been corrupted during
such operation by another receive
message. The additional check, to be
performed at the end of the mailbox
access, consists in verifying that the
associated bit of UMSR has not been set
and so no overwrite has occurred; in
case such bit is set data have been
corrupted and so the message must be
discarded.

MBX[4], MBX[S]*

H'104 + N x 32

11

DART

Disable Automatic Retransmission
When this bit is set, it disables the
automatic retransmission of a message
in the event of an error on the CAN bus
or an arbitration lost on the CAN bus.
When this function is used, the
corresponding TXCR bit is automatically
set at the start of transmission. When
this bit is cleared, the HCAN tries to
transmit the message as many times as
required until it is successfully
transmitted or it is cancelled by the
TXCR.

Important: This function is not supported
by the SH7058.

Thus the write value should be 0.

The value read as the initial value is not
guaranteed.
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Page Revisions (See Manual for Details)

16.3.2 Message Control Field

533- MBX[4], MBX[S]* H104+Nx32 6 TCT

534,
537

Timer Counter Transfer

When this bit is set, a mailbox is set for
transmission, and the DLC is set to 4, the
TCNTR value, at the SOF, is embedded
in the second and third bytes of the
message data, instead of MSG_DATA_2
and MSG_DATA_3, and the
CYCLE_COUNT in the first byte instead
of MSG_DATA_0[3:0] when this mailbox
starts transmission.

This function will be useful when the
HCAN performs a time master role to
transmit the time reference message.
For example, considering that two HCAN
controllers are connected in the same
network and that the receiver stores the
message in mailbox N, the data format is
shown as figure 16.4 depending on the
endian setting for the CAN bus (MCR4).
Important: This function is not supported
by the SH7058.

Thus the write value should be 0.

The value read as the initial value is not
guaranteed.

MBX[4], MBX[S* H'104+Nx32 5 CBE

CAN Bus Error

An external fault-tolerant CAN
transceiver can be used together with the
HCAN module. If the error output pin of
the transceiver (normally active low) is
connected to the CAN_NERR pin of this
LS|, the value of the CAN_NERR pin is
stored into this bit at the end of each
transmission/reception (if the message is
stored). The inverted value of the
CAN_NERR pin is set to this bit. If the
error output pin is active high, the setting
value is not inverted. When this bit is set,
it indicates a potential physical error with
the CAN bus. As the CAN_NERR value
is updated after the transmission or
reception in the corresponding mailbox,
non-interrupt is dedicated to this function
but instead the normal transmit end
interrupt (IRR6) and normal receive end
interrupt (IRR2) should be considered.
Important: This function is not supported
by the SH7058. Thus the write value
should be 0. The value read as the initial
value is not guaranteed.

Transmit Clear Enable

When this bit is set, message reception
in the corresponding mailbox cancels the
wait messages in the transmission
queue. This action is notified by IRR8
and ABACK.

Important: This function is not supported
by the SH7058. Thus the write value
should be 0. The value read as the initial
value is not guaranteed.

MBX[6]* H'106 + Nx32 15 TimeStamp
to 0 [15:0]

Message Reception:

During message reception, when the
SOF or EOF is detected, ICR1 (input
capture register 1) always captures the
TCNTR (timer counter register) value or
the value of Cycle_Counter +
TCNTR[15:4], depending on the value of
bit 3 in TMR (Timer mode register), at
either SOF or EOF depending on the
value in TCR13 (timer control register),
and the ICR1 value is stored into the
timestamp field of the corresponding
mailbox.

Important: Capturing at the SOF is not
supported by the SH7058. Thus TCR13
should be set to EOF detection mode.
Message Transmission:

During message transmission, the
TCNTR (timer counter register) value or
the value of Cycle_Counter +
TCNTR[15:4], depending on the value
of bit 3 in TMR (timer mode register) is
captured when either the TXPR bit or
TXACK bit is set depending on the value
in TCR12, and the captured value is
stored into the timestamp field of the
corresponding mailbox.

Important: Capturing when the TXPR bit
is set is not supported by the SH7058.
Activation of the TCNR (timer) causes a
problem in the SH7058 (timer usage is
prohibif Therefore, the ti

function is not supported.

The write value should be 0. The value
read as the initial value is not
guaranteed.
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16.3.4 Local Acceptance Filter Mask 539, Table amended

(LAFM)/Tx-Trigger Time (TTT) 540 MBX[15], H110+Nx32 15 O Reserved
. MBx[16] The write value should be 0. The value
LAFM F|e|d: read as the initial value is not guaranteed.
14 STDID_LAFM Filter Mask Bits[10:0] for CAN Base
to4 [10:0] ID[10:0]

0: Corresponding bit to CAN base ID set in
mailbox is valid

1: Corresponding bit to CAN base ID set in
mailbox __is invalid

3,2 0 Reserved
The write value should be 0. The value
read as the initial value is not guaranteed.

Tx-Trigger Time Field: MBX[17], H112+ 15 O Reserved
MBx[18]* N x32 to The write value should be 0. The value read
12 as the initial value is not guaranteed.
7t0 O Reserved
4 The write value should be 0. The value read

as the initial value is not guaranteed.

16.4.2 Master Control Register_n 544,  Bit 7: Description amended
(MCR_n) (n=0,1) 545 Auto-wake Mode
Bit 5: Important: added

Important: Usage of sleep mode is limited. Be sure to
carefully read section 16.8, Usage Notes.

16.4.3 General Status Register_n 550 Bit 2: Description amended

(GSR_n) (n=0,1) Message Transmission In Progress Flag

16.4.4 HCAN-II_Bit timing Configuration 554 Important: added

Register n (HCAN-IIl_BCRO_n, HCAN- Important: When BRP[7:0] = H00, TSEG2[2:0] #
I_BCR1_n)(n =0, 1) E00d

Table 16.5 TSEG1 and TSEG2 Settings

16.4.5 Interrupt Register_n (IRR_n) (n = 555-  Bit table amended

0,1) 557, Bitt 9 8
559,
90 IRRI[IRR8

Initial Value: 0 0
R/W: R R

Bit 12: Description amended

Wake-up on Bus Activity Interrupt Flag
Bit 9: R/W amended

R

Bit 4: Description amended

Receive Overload Warning Interrupt Flag
Bit 3: Description amended

Transmit Overload Warning Interrupt Flag
Bit 1: Description amended

Data Frame Received Interrupt Flag
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16.6 Timer Registers 581 Address amended
Table 16.7 HCAN Timer Registers Channel 0 : H'DO8C
16.7.2 HCAN Settings 598 Figure and notes amended
* Reset Sequence Reset Sequence
Configuration Mode
Figure 167 Reset Sequence | Power-on/software reset’* |
v
| Clear MCRI0] |
v
| Transmission mode |
v
Clear all mailboxes?
(MSG-control, data, timestamp,
LAFM )
v
| Clear IRR[0] |
¢ HCAN-II is in normal mode
| Clear required IMR bits | Set TXPR to start transmission
¢ or stay idle to receive
| Set LAFM |
i Normal Mode
A4
Mailbox setting Detect 11 recessive bits and
fSEDNI\[;CE?/ITB:I\D/IRDLA?FXRTR join the CAN bus activity
NME:, LAléM, méssagé data)
| Set bit configuration register Receive'® | Transmit®
L |
Notes:
1. A software reset can be performed at any time by
setting MCR [0] = 1
4. Deleted
16.7.3 Message Transmission 599 Figure amended
Sequence HCAN is in normal mode
(1) Event Triggered Transmission (MBC[x]=0x000 or 0x001 )
* Message Transmission Request
Figure 16.8 Transmission Request
16.7.4 Message Transmission 602 Figure amended
Cancellation Sequence Set ABACK|N] *?
Figure 16.10 Transmission Cancellation Set TXACKIN]
Sequence
16.7.8 Interrupt Sources 607 Note added
Interrupt Vector DMAC Activation
Table 1610 Interrupt Sources HCANO HCAN1 Description }?}égrgﬁ)[ Flag HCANO HCAN1
RMO RM1 Data frame reception IRR1 Possible*
Remote frame reception IRR2

Note: * Mailbox 0 only
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16.7.10 HCAN-II Port Settings 609 Note added
Note: * When the HCAN-II is used as a 64-buffer with
one channel, care is required. Be sure to carefully
read section 16.8, Usage Notes.

16.7.11 CAN Bus Interface 610 Newly added

Figure 16.16 High-Speed Interface

Using HA13721

16.8.4 TXPR Setting during 612 Descrioption amended

Transmission When the HCAN-II is used with the baud rate set to 1
Mbps and the TXPR setting is made during
transmission, there are the following limitations on the
number of transmit mailboxes (MB) and the number of
accesses to mailboxes until transmission is
completed. Note that there is no limitation when 500
kbps of baud rate is used.

16.8.6 Mailbox Access in HCAN Sleep 614, Newly added

Mode 615

Figure 16.17 HCAN Sleep Mode

Flowchart

16.8.7 Notes on Port Settings for 64- 616 Newly added

Buffer HCAN-II with One Channel

17.1.1 Features 617 « High-speed conversion
Conversion time: minimum 13.3 ps per channel (when
peripheral clock (P¢) = 20 MHz)

17.1.3 Pin Configuration 620 Description amended
The ADTRGO and ADTRG1 pins are used to provide
A/D conversion start timing from off-chip.
When the low level of a pulse is applied to one of
these pins, A/DO, A/D1, or A/D2 starts conversion.

17.1.4 Register Configuration 624 Note replaced

Table 17.2 A/D Converter Registers

Register access with an internal clock multiplication
ratio of 4 requires four or five internal clock (¢) cycles.
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17.2.3 A/D Control Registers 0 to 2 631
(ADCRO to ADCR2)

* Bit 7—Trigger Enable (TRGE):

Description amended

When ATU triggering is selected, clear bit 7 of
registers ADTRGRO to ADTRGR2 to 0. When external
triggering is selected, upon input of the low level of a
pulse to the ADTRGO or ADTRG1 pin after TRGE has
been set to 1, the A/D converter detects the falling
edge of a pulse and sets the ADST bit to 1 in ADCR.
The same operation is subsequently performed when
1 is written in the ADST bit by software. External
triggering of A/D conversion is only enabled when the
ADST bit is cleared to 0.

When external triggering is used, the low level input to
the ADTRGO or ADTRG1 pin must be at least 1.5 P¢
clock cycles in width.

17.4.3 Analog Input Sampling and A/D 644
Conversion Time

Table 17.4 A/D Conversion Time (Single
Mode)

Table amended

KS = 0: CKS=1:
Peripheral Clock (P¢g) Peripheral Clock (Pg)
=10 to 20 MHz =10 MHz

Item Symbol Min Typ Max Min Typ Max  Unit
A/D conversion start  t, 10 - 17 6 - 9 States
delay time (peripheral
Input sampling time  tsp, - 64 - - 32 - fé?(;l)(
A/D conversion time  tcow 259 - 266 131 - 134

17.4.4 External Triggering of A/D 646
Conversion

Description amended

The A/D converter can be activated by input of an
external A/D conversion start trigger.

To activate the A/D converter with an external trigger,
first set the pin functions with the PFC (pin function
controller), then setthe TRGE bitto 1  in the A/D
control register (ADCR), and set the EXTRG bitto 1 in
the A/D trigger register (ADTRGR). When a low level
is input to the ADTRG pin after these settings have
been made, the A/D converter detects the falling edge
of a pulse and sets the ADST bitto 1. Figure 17.7
shows the timing for external trigger input.

The ADST bit is set to 1 two states after the A/D
converter samples the falling edge on the ADTRG pin.
The timing from setting of the ADST bit until the start
of A/D conversion is the same as when 1 is written
into the ADST bit by software.

18.5.7 Operation Waveform Examples 690
©)

Hardware Operation

Description amended

2. An interrupt is generated if the A/D cycle enable bit
(ADCYLR) in the A/D trigger interrupt enable register
(ADTIER) is set.
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18.5.7 Operation Waveform Examples 691

©)
Software Operation

Figure 18.5 Example of Output
Waveform from MTAD PWM

Title amended
Figure amended

ADCYLR:

ADGRXA

ADGRxB

ADDRXA

ADDRXB

ADGRXA

ADGRxB

ADTOXA [

ADTOxB 1

(A) w ® ® A (A) © » (A)
DTSELXA, DTSELxB=0 (On-duty output is selected for PWM.)

Note: x = 0 or 1

20.5.1 Initialization 737 Description amended
4. When the AUDSRST bit is setto 1 in the SYSCR1
register (see section 25.2.2)
5. When the MSTOP3 bit is set to 1 in the SYSCR2
register (see section 25.2.3)

21.3.8 Port D 10 Register (PDIOR) 759 Bit table amended
Bit 8 : PD8IOR

22.2.1 Register Configuration 804 Note amended

Table 22.1 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (@) cycles.

22.3.1 Register Configuration 806 Note amended

Table 22.3 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (¢ cycles.

22.4.1 Register Configuration 808 Note amended

Table 22.5 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock () cycles.

22.5.1 Register Configuration 810 Note amended

Table 22.7 Register Configuration

Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (@) cycles.
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22.6.1 Register Configuration 813 Note amended

Table 22.9 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (@) cycles.

22.7.1 Register Configuration 816 Note amended

Table 22.11 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock () cycles.

22.8.1 Register Configuration 819 Note amended

Table 22.13 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (¢ cycles.

22.9.1 Register Configuration 822 Note amended

Table 22.15 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (@) cycles.

22.10.1 Register Configuration 824 Note amended

Table 22.17 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (@) cycles.

22.11.1 Register Configuration 826 Note amended

Table 22.19 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (¢ cycles.

22.12.1 Register Configuration 828 Note amended

Table 22.21 Register Configuration Note: Register access with an internal clock
multiplication ratio of 4 requires four or five internal
clock (¢ cycles.

23.4.1 Registers 844 Note added

Table 23.4 (1) Register Configuration

4. The registers except RAMER can be accessed only
in bytes, and the access requires four cycles. Since
RAMER is in the BSC, when it is accessed in bytes or
words, the access requires four cycles, and when it is
accessed in longwords, the access requires eight
cycles.

23.4.3 Programming/Erasing Interface 855

Parameters

(2.2) Flash user branch address setting
parameter (FUBRA: general register R5

of CPU)

Description amended

Store general registers R8 to R15 and the control
register GBR. General registers RO to R7 are
available without storing them.
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23.5.2 User Program Mode 872

(2.3) VBR is cleared to 0 and 1 is written
to the SCO bit of FCCS, and then
download is executed.

Description amended

If an access by the DMAC or AUD occurs during
download, operation cannot be guaranteed.
Therefore, access by the DMAC or AUD must not be
executed.

24.1 Overview 941

Description amended

On-chip RAM data can always be accessed in one
cycle for a read and two states for a write, making the
RAM ideal for use as a program area, stack area, or
data area, which require high-speed access.

25.1.3 Related Registers 945
Table 25.3 Related Registers

Note amended

1. Register access with an internal clock multiplication
ratio of 4 requires four internal clock (¢) cycles for
SBYCR, and four or five internal clock (¢) cycles for
SYSCR1 and SYSCR2.

27.2 DC Characteristics 959-

Table 27.2 Correspondence between 968

Power Supply Names and Pins

Description amended
Pin No. (FP-256H)

27.5 Flash Memory Characteristics 1001

Table amended

Table 27.20 Flash Memory ltem Symbol Min __Typ  Max  Unit
h A Programming time**2+4  , - 3 200 ms/128 bytes

Characteristics Erase time*1*3+5 te - 2 20 s/block
Reprogramming count Nyec 100 = = Times
4. The total reprogramming time (programming time +
erasing time) is as follows.
40 s (typ.), reference value: 60 s, 80 s (max.)
However, 90% of the values are within the reference
value.
5. t,, t. distributes focusing on near the typ. value.

A.1 Address 1065 Table amended

Table A.1 Address

Register Abbrevi- Bit Names
Name ation Bit7 Bit3 Bit2 Bitl Bit0

HFFFFF70A SYCSR2*1 - - - - -

Appendix B Pin States 1080
Table B.1 Pin States

Table amended

AUD
Module
Type Pin Name Standby

UBC UBCTRG O

Appendix C Product Lineup 1083

Table C.1 SH7058 F-ZTAT Product
Lineup

Table amended

Operating
Temperature

Mark Model (Except for W/E of
Product Type Model Name ame Package Flash Memory)
SH7058 F-ZTAT HD64F7058BF80L 64F7058F80 256-pin (FP-256H) -40°C to 105°C

HD64F7058BF80K 64F7058F80  256-pin (FP-256H) -40°C to 125°C

HD64F7058BP80L 64F7058BP80_272-pin (BP-272) -40°C to 105°C

HD64F7058BP80K 64F7058BP80 272-pin (BP-272) -40°C to 125°C

Rev. 3.0, 09/04, page xviii of xxxviii

RENESAS



Item Page Revisions (See Manual for Details)

Appendix D Package Dimensions 1086 Newly added

Figure D.2 SH7058 Package
Dimensions (BP-272)
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