HITACHI® APPLICATION HANDBOOK
e Application Notes
e Technical Notes
e Technical Briefs




APPLICATION
HANDBOOK

e Application Notes
e Technical Notes
e Technical Briefs .

HITACHI




When using this document, keep the following in mind:

1. This document may, wholly or partially, be subject to change without
notice.

2. All rights are reserved: No one is permitted to reproduce or duplicate, in
any form, the whole or part of this document without Hitachi’s permission.

3. Hitachi will not be held responsible for any damage to the user that may
result from accidents or any other reasons during operation of the user’s
unit according to this document.

4. Circuitry and other examples described herein are meant merely to indi-
cate the characteristics and performance of Hitachi’s semiconductor prod-
ucts. Hitachi assumes no responsibility for any intellectual property claims
or other problems that may result from applications based on the examples
described herein.

5. No license is granted by implication or otherwise under any patents or
other rights of any third party or Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi’s products are not authorized for
use in MEDICAL APPLICATIONS without the written consent of the
appropriate officer of Hitachi’s sales company. Such use includes, but is
not limited to, use in life support systems. Buyers of Hitachi’s products are
requested to notify the relevant Hitachi sales offices when planning to use
the products in MEDICAL APPLICATIONS.

August 1992 ©Copyright 1992, Hitachi America, Ltd. Printed in U.S.A.



Application Handbook Index

~jofofcfuoli~

HITACHI® .







HITACHI APPLICATION HANDBOOK

Table of Contents

SECTION 1 Page
INEPOAUCTION. ...ttt te et ee e e et e s s sereeeesesaeeasaanmtseessasasaennnsesannnnasasssasasnann

APPLICATION NOTES AND TECHNICAL NOTES & BRIEFS

SECTION 2

HD64180 Family
HD641180X, 3180X, 7180X Technical Q & A Application Note........ccccceeeerevreieeccieeceece e 3
HD64180S NPU Technical Q & A APPlCation NOTE............cceeecircecree et 101
HD64180 Technical Q & A Application Note.........cccoccvveecirecieecereceeeee eeeeerer et e reer e ennanraas 193
Working with Interrupts—HD64180R/Z, 7180X Application NOte .......ccccceeiiiecviiiccee e, 237
Demo Board to PC Bus Shared Memory Interface Application Note........cccccoeveeveniieviereceeceenenen. 241
180 Applications Board—Hardware Notes—HD64180R, Z Application Notes..........cccceeecuveecinennes 245
Using the NPU in Appletalk APPlCAtioNS.........ccoiciiiciieiiieiccee ettt sree et eeaee e 249

. Chained Block Transfer DMA Application NOE...........cccceveirierciecieesseescresseeseercnnee e sesressressssnsnenns 289

Memory Read and Write Timing Application NOte..........ccccceicveniecrciienncee e see e 307
Task Switching Using the 64180 MMU Application NOte........c.ccoceecceieeeie e e, 311
Reading of a Short Data Byte from the 64180 CSIO Technical Brief ..........ccooccrvveircinnenrccnrennnnns 333
Start Bit Detection in the 64180’s ASCI Technical Brief...........cccccveerviirccerriennnnn. rerererer e ——— 334
Differences in Mask S and S2 of NPU TECHNICAI NOE ..............veeeeeeereeeeresesesesseesssesesesseseesssenenns 336
Start Bit Detection in MSCI TEChNICAI NOTE..........ccueerreeeeeeieereeririe et eae e esere s ese e s ensasanes 337
DCDO Line Operation—HD64180R, Z, 7180X Technical Note.........cccceoerrrrnreercienieecrerereeecaerene 339
HD64180 DMAC: Memory-mapped I/O Transfers Technical Note...........ccccoceevirieccericieececeneeceen. 340
Notes on HD64180S (NPU) Bit Sync Loop Mode Technical Note...........ccoceeiereenecieinieceecencceeenne 341
HD647180X Port A Programming Technical Brief ........c..cccveiiiniimiiictenccrerscer e 342

SECTION 3

4-Bit Family ‘
TMAS bit on Timer A Operation—Compact 400 Technical Note..........ccccvvrieeiininevineciiercciee e 3
4-bit ZTAT Microcomputer PROM Programming Tip HMCS400 Technical Note .......c.ccccocveerecerennnen. 5
HD404272 User Cable Conversion BOArd .............ccucvieierrireninesnieseteseeesseeseeeeesanessseassasssssesesesanens 7

SECTION 4

Display Devices
Graphics
QA Test/Reliability Data—HD63484/487 Technical Note.........c.cccccvrviiiiccinincinieeirccnene rererreererennrens 5
ACRTC—Mask History Technical Note .................. e eereeesteenreretane e e s ete e et e e eerst e s s e rabesaneesreesanenares 7

EV63487 MIVAC Evaluation Board Technical Brief ...........cueruiiiiiiiiiii e ieieceeeeeseereseeaeeeeeseseeesannans 8




| HITACHI APPLICATION HANDBOOK

Table of Contents (contd)

SECTION 4 Page
LCD ,
HD44780 and LCD Panel Design Tutorial Application Note ...........ccceevmiiiiniininnnicieenee, 21
HD61830B/LLM200 Split Panel Scanning Application Note .........cccccciiniiiiiciniiceee e, 47
Pixie Switch Auto Dash Board Indicator Application Note...........cccccevviiiiniiciiiniini e, 63
HD61830/LM200 Custom Char. Gen. Tutorial Part Il Application Note.............ccccoererrerecereeererirnsennn. 75
HD61830B/LM200 Panel Design Tutorial Application NOte ..o 107
LCD Controller ROM Mask Change Char Generator Technical Note...........cccovveiinniinniennee. .....143
LVIC Il ROM Programming Mode—Palette Registers Access—HD66841 Technical Note............. 149
H8/325 Evaluation Board & LCD Panel Technical Brief..........ccooviiiieeiiciiiiinicnneenae 151
LVIC Proto-Type Board—VGA B/W Panel Technical Brief..........ccoovrveiviiniviiiinninccininncins 157
~ EV66841 LVIC Evaluation Board Technical Brief.............cooieeine 172
. HD66108T—Internal Oscillator Usage Technical Note............cccccevvveinniniiiininine s 192
HD66780—MPU Read Operation Timing Technical Note ...........cccociierieriniincnenecnccenenes 194
SECTION 5
H8 Family
H8/3XX Series /
H8/310 Article on Smart Card AppPlICAtioNS .......coiciiiiirieeiecerre et 5
H8/300 CPU Technical Q & A Application NOTE ......c.ccocieicciiiriiriei e sree e 11
H8/300 16 x 16 Multiply Application NOte .......ccccociiiiiiiiiiirr s 45
HB8/330 Print Buffer Application NOE..........oveeiirirree e e s s 51
H8/330 Power-down Operation Application NOe .........ccccvieieiriiricrieeriri s e see e eeesssees 77
H8/3XX Instruction Execution Time Calculations Technical NOte .......c.ccccvcrverccninvrenincccrene e, 85
H8/320 Family EPROM Security Technical NOte.........ccoccierciiiciiiniieec st sen s 88
H8/350 EPROM Security Technical Note .................. SO O S S S 90
H8/330 EPROM Security TechniCal NOLE ...........cccvuirieerinniiieiiinnee s csseessres e ssesssssssessasssssssnesaens 92
H8/300 CPU Divide INStruction TECHNICAI NOE............cuucureeeeieeiereeecesessees s eesmesesssssessesesesessesssanes 94
H8/300 CPU SUBX Instruction TechniCal NOLE ..........ccoceriiiieerieneeriecee s ee s e e s 95
H8/5XX Series
H8/500 CPU Technical Q & A Application Note ..........c......... reervesaresesasherararetessearerntersasesresiasanieesaies 101
H8/500 Series Technical Q & A Application Note ..........cccvvviiiiniiicniinieee e ererereee e 135
H8/520 EPROM Security Technical NOe .........cccceiiiiiiiiciiiecen ettt st esae e ens 185
H8/534 EPROM Security Technical Note ..........cccccoevevveevierceeeceeecer i et e e raes 187
H8/536 EPROM Security Technical NOte .........cocveeiiieicieeccieeneecceee et eeeerrereenenee 189
H8/510 Instruction Execution Time Calculations TeChniCal NOte..............ow.eeeeereeeeeseeseeseeeeseesessesens 191
H8/500 Instruction Execution Time Calculations Technical NOte...........c.eeeereeeeeveeeeeeseeeseeseseessenees 193

H8/532 EPROM Security Technical Note ........cccoccvveievnniiincceinecennnnns ebeeiineisssh et rasarvasaresssnesernenseranes 195



HITACHI APPLICATION HANDBOOK

Table of Contents (cont'd)

SECTION 6 Page

Memory
Word-wide DRAM Applications TechniCal NOte...........ccceciiiiriinireiicnieccetinnnessesecensesssssssessanesssssessens
Mask History of HNS8C256 TeChNICAl NOLE ......cccccviieiriiiitiiicrtriecsitereesnneaessssnessesssssnaesesssnsssessesssaane
FLASH Modifications to Intel Code TechniCal NOte .........ccccieiniiiceiinneisisiiinninnssssecsnseesssnsesssssesnsases
1M to 4M Flash Upgrade and Features TEChNICAI NOE ..........c.ccueveeueurreereresesssesesesesassesessssssesessssoneses
Low Voltage Memory Offerings Technical NOte ........cccccceierierririnnceenerccnecnsssssesnsessesesansssasssaseses 11
Extended Refresh DRAM TeChniCal NOLE.........ccccevueiiiieieinriecseessteceessnescsesessesssessanssssssssnescsssssnsassssns 12

SECTION 7

Support Tools _
H8/300 XRAY Tutorial ApPlICAtion NOLE ........cccoeveireceiriercrrceeceessesnen s sseessesstessssesassssesssssessnsassaserans 3
H8/300 Software Development from C Source to S Record Application Note..............ccccccecivceeecnnen. 13
H8/325 Standard I/0O ApPlication NOTE ........cccciiiiiciieiccc ettt ccrentesesanesssransesesasessasassssensanss 25
H8 Fourth Display Routine with HD61830B Application NOte...........c.ccerurererernuinsceessisssssnesisssssssssssases 29
Emulator to PC Interface Guide Application NOE ..........cccecviieiiiiniinniinreninnieissesinssssssssssssassssssasns 45
Symbolic Debugging with the H Series ASE Application NOte.........cccuveeeeirerincenericnsinscsssasssssosenses 55
Interfacing to the ASE Emulator Application NOE........cccceeeirieeicnirecsniciceessniecsnsecsnnescssssesssasessssase 59
Disassemble Code Printout Technical NOte .........cccccciiriciiiieiniinniincstisssenscsnissesssssnssssssnssssassssssnns 61
Starting up Emulator Version XRAY Technical NOte.........ccocvviiiiiieiiinninneninicninsnnenesssosses 64
Hitachi's ASMH83 H8/300 Assembler/Linker—ASMH83 Assembler Technical Note.............ccevveenes 65
Direct Memory Addressing with C Pointers—Microtec Toolkit Technical Note ........c.ccccoevvecceirienenns 67

HITACHI SALES OFFICES ........ooiiiiiiiininiiiicninsnisnssiiniesesssssasssssssssssssssssssssssssssssssssessssssssssasasssnsans 70







Application Handbook

v

Application Notes,
Technical Notes and Briefs

HITACHI’






Section

3
-

Introduction

HITACHI®

SECTION




Section HITACHI
2 1 Hitachi America, Ltd. « San Francisco Genter * 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300



FOREWORD

In this manual you will find a collection of Application Notes, Technical Briefs, TechNotes, and
Question & Answers written by Hitachi, Ltd. and Hitachi America, Ltd. This collection was
compiled through the efforts of the Technical Marketing Group for Hitachi, Ltd., and the
Application Engineering Group and the Field Applications Engineers for Hitachi America, Ltd.

The documents in this handbook included design ideas and examples, application tips and 3
hints, and also product tutorials. They are designed to assist the user in further understanding §
the technical information already available on each of the products. At this time we would like %
to extend thanks to the individual contributors of Hitachi America, Ltd. for making this hand-
book possible.

Stan Ayers, Field Application Engineer

Tom Hampton, Manager, Application Engineering

Carol Jacobson, Senior Application Engineer

Amelia Lam, Application Engineer

Marnie Mar, Senior Field Application Engineer

Oomer Serang, Senior Field Application Engineer

Kash Yajnik, Senior Application Engineer

Paul Yiu, Associate Application Engineer
This title is not all inclusive, so please check with your nearest Hitachi representative for
additional information.
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HD641180X, HD643180X, HD647180X

Technical Q and A
Application Note

Preface

The HD643180X, a member of the HD64180 family, is a single-chip microcontroller incorporating
16 kbytes of mask ROM. The HD647180X is a ZTAT™ (zero turnaround time) microcontroller that
incorporates 16 kbytes of programmable ROM instead of mask ROM. The HD641180X has no
internal ROM. The HD641180X, HD643180X and HD647180X incorporate the following on a
single chip:

SECTION

* 512 bytes of RAM

» Memory management unit (MMU)

DMA controller

» Timer

« Asynchronous serial communication interface (ASCI)
« Clock synchronous serial I/O port (CSI/O)

« Analog comparator

« Parallel I/O pins

Notc: ZTAT™ is a trademark of Hitachi

How to Use This Technical Q&A Manual

This technical manual contains answers Lo questions that many users have asked regarding Hitachi
microcontrollers. It is intended 1o supplement the cxplanations in the current data books and user’s
manuals. Thus, please use this manual together with the data books and user’s manuals.

If any further questions arise as you usc this manual and the products described, please do not
hesitate 10 get in touch with your nearcst Hitachi semiconductor sales office.

H ITACH' Section
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Type | HD641180X, HDB43180X, HD6471 80X| Q&A No. | QA641-002B/E
Item |Logical to Physical Address Translation
Q Classification
Can the MMU base register (MMU common base register v |MMU
and MMU bank base register) be programmed so that DMAC
common-area 1 overlaps with the base area?
ASCI
CSI/0
Timer
Bus Interface
Interrupt
z
/O Port Q
e
(3]
Memory u
Wait
A | Reset
Yes, depending on the MMU base register programming, Low Power Mode
common area 1 and the bank area may overlap (figure 1). Refresh
) Physical address Clock Generator
Logical address space
space ASE
FFFFH N Software
"\}‘m\} Common \ 1EFFFH
\area 1 base reg Others
NANNY (OFH)
Co0oH 1CFFFH Application Manual
Bank Bank base 9 Overlap HDB641180X, HD643180X,
area reg (11H) 1B00OH HD647180X Hardware Manual
w00 17777, / Other Data
Common A
area0 | 15000H
Y
ooooH L0 Reference Q&A
Figure 1 Overlapping Common Areas
Commentl
HITACHI Segtion
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Type |HD641180X, HD643180X, HD647180X| Q&A No.| QAB41-003A/E
ltem | DE1 Bit in the DMA Status Register (DSTAT)

Q Classification
1. How long is DMA transfer disabled when the DE1 bit is MMU
setto 0?7 - J |DMAC
2. How does DMA restart? ASCI
CSI/0O
Timer

Bus Interface

Interrupt
1/0 Port
Memory
Wait

A ( Reset

1. DMA transfer is disabled until DE1 is reset to 1. Write 0 Low Power Mode
to bit DWET before performing any software write to Refresh
DE1.

Clock Generator
2. If memory <> memory DMA transfer is executed in burst ASE
mode, DMA transfer cannot be interrupted. It can only be
interrupted in memory «> memory cycle steal mode.
memory « /O, or memory «» memory-mapped 1/0 Others

transfer mode. Application Manual

To restart DMA transfer, set DE110 1. HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Software

Reference Q&A

Comment*

Section H |TACH |
10 2 Hitachi America, Ltd. = San Francisco Center » 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300



Type | HD641180, HD643180X, HD647180X] Q&A No. | QA641-004B/E

ltem | DME (DMA Master Enable) Bit in DMA Status Register

Q

When NMI occurs, DME is reset to 0 and DMA operation is
disabled, passing control to the CPU.

1. How is DMA operation timing halted?

2. How does DMA operation restart?

Classification

MMU

\ |DMAC

ASCI

Csio

Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

[ A ]
1. When NMT occurs, the CPU takes control after the
current DMA cycle is completed (figure 1)

Ta T2 T3 T T2 T3 T
RS s O I

DME bit reset to O,‘then
. . DMA operation stops
- -} -l —
. DMAreadcycle + DMA write cycle

Figure 1 NMI Timing

2. To restart DMA operation, set DE bit (DEO or DE1) to 1.
(This operation sets DME to 1.) The following program
restarts DMAC:

LD A, 80H
OUTO (30H), A

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

QA641-054A

a Comment]

HITACHI

Hitachi America, Ltd. » San Francisco Center * 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300
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Type |HD641180X, HD643180X, HD647180X| Q&A No. | QAB41-005A/E
Iltem | DWE Bit in DMA Status Register

Q Classification
What is the function of the DWE bit in the DMA status MMU
register? | DMAC
ASCI
CSvo
Timer

Bus Interface

Interrupt
110 Port
Memory
Wait

A | Reset

The DE bit enables DMA operation for the internal DMAC, Low Pawer Mode

while the DWE bit enables a software write to the Refresh
corresponding DE bit, for a specific channel operation. Clock Generator
ASE
Software
Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment

Section H'TACH'
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Type | HD641180X, HD643180X, HD647180x| Q&A No. | QAB41-006B/E

Item | Memory « /O Transfer (channel 0)

Q

To enable DREQy input, both Ay7 and A4 of the I/O
address must be setto 0.

Is the DMA requested by DREQg accepted if either Aq7 or
Aqgis setto 1?

Classification

MMU

\ [omac

ASCI

CSio

Timer

Bus Interface

To use DREQg input as DMA request, set the bank bit (A4,
A47) according to tables 1 and 2.

Table 1 Source Address Register

Interrupt
/O Port
A I Memory
[ No. if either Aq70r Aqgis set to 1, DREQy is disabled and Wait
the DMA request is not accepted. Reset

Low Power Mode

Refresh

Clock Generator

Hitachi America, Ltd. » San Francisco Center 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300

ASE
SAR18 SAR17 SAR16 DMA Request
Don'tcare 0 0 DREQ, Software
Don'tcare 0 1 RDRF (ASCI ch0) Others
Don't care 1 0 RDRF (ASCl chi) "
Application Manual
Don’tcare 1 1 Reserved PP
HD641180X, HD643180X,
Table 2 Destination Address Register HDB47180X Herdwairs Marmual
Other Data
DAR18 DAR17 DAR16 DMA Request
Don'tcare 0O 0 DREQ,
Don'tcare 0 1 TDRE (ASCI ch0) Reference Q&A
Don'tcare 1 0 TDRE (ASCl ch1)
Don't care 1 1 Reserved
Comment
HITACHI
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Type | HD641180X, HD643180X, HD647180X] Q&A No.| QAB41-007B/E
tem | Memory <> ASCI DMA Transfer

Q Classification
To execute memory «> ASCI DMA transfer, program DMA MMU
source/destination address register as follows: \ |DmAC
1. Set bits Ag—A7 to the address of the ASCI transmit or ASCI

receive data register i I e)

2. Set bits Ag—A15 to 00H Timer

3. Set bits Ay, Aj7t00,10r 1,0 Bus Interface

Interrupt
Can the memory «» ASCI DMA transfer be executed 70 Pont
correctly if bits Ag—Aq5 in the DMA source/destination
address register are not set to 00H? Memory
Wait
A l Reset
No, if bits Ag-A+5 in the DMA source/destination address Low Power Mode
register are not set to 00H, memory « ASCI DMA transter Refresh

cannot be executed correctly. Glock Gomaraior

For example, to execute ASCI (channel 0) RDR — memory ASE
DMA transfer, set bits Ag~A7 to 08H, bits Ag—A5 to 00H,
and bit Ayg, A17100, 1.

Software
Others
Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment| Setting bits Ag—A45 to anything other than 00H causes the internal DMAC
to access another I/O address, not RDR. (DMA request from ASCI
channel 0 is not reset).

Section H 'TACH |
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Type | HD641180X, HD643180X, HDG47180X| Q&A No. | QA641-008A/E
ltem | Memory (specified in application program) «»> /O DMA Transfer
Q Classification
Is it possible to execute memory (specified in application MMU
program) « I/O DMA transfer indepenently of the MMU \ |pmAC
base register?
ASCI
CSslo
Timer
Bus Interface
Interrupt
/0 Port 8
=
Memory %
Wait
A l Reset
No, to execute memory (specified in application program) Low Power Mode
> /O DMA transfer correctly, the physical source address Refresh
must be defined as follows:
Clock Generator
1. Software calculates the physical source address of the ASE
data area using the logical address and the base register
Software
2. The calculated physical source address is loaded into the Others
DM address register
A source ad ¢ Application Manual
If the physical address is known, it can be loaded into the HD641180X, HD643180X,
DMA address register directly, but if the DMA transfer is HD647180X Hardware Manual
executed within the logical memory area, block transfer Other Data
instructions can be used.
Reference Q&A
H |TACH | Section

Hitachi America, Ltd. » San Francisco Genter ¢ 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 2 5




Section
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Type |HD641180X, HD643180X, HD647180X| Q&A No. | QA641-009B/E

Item | Memory < I/O (Z80SI0O) DMA Transfer

Q

When memory « /O (Z80SI10) DMA transfer is executed
while DREQ is programmed for level sense, DMA transfer
does not complete correctly.

Are there any restrictions on DMA operation? (RDY signal
from Z80SIO is input to DREQ of HD64180.)

Classification

MMU

DMAC

ASCI

CSl/o

Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

A |
The Z80SIO RDY signal is negated during DMA write cycle
to the peripheral LSI. Therefore, if the DREQ is
programmed for level sensing, an additional DMA cycle
starts since RDY is negated after DREQ signal sampling
(figure 1)

DMA read cycle . DMA write cycle
‘T T T T T iTw Ta T
R .
Address —~- ¢
DREQ ! 5 E '
(280810 ! L Additional
RDY output)

DREQ sampled DMA cycle
(f DREQ'is not negated here,
an additional DMA cycle starts)

Figure 1 DMA Timing

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment| Take one of three measures: 1) Program DREQ for edge sensitivity,
2) Insert a wait state during DMA write cycle to modify RDY response
timing 3) Mask DREQ (RDY) signal by the ACK signal.

HITACHI

Hitachi America, Ltd.  San Francisco Center « 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300




Type [HD641180X, HD643180X, HDS47180X| Q&A No. | QAB41-040A/E

Item | DMAC Priority

Q

Which has higher priority, ch 0 memory <> memory DMA
transfer or ch 1 memory « I/O DMA transfer?

Is it possible to execute ch 1 memory > 1/O DMA transfer
before ch 0 memory <> memory DMA transfer?

Classification

MMU

 |DMAC

ASCI

CSslo

Timer

Bus Interface

Interrupt

110 Port

Memory

Wait

| A ]

DMA ch 0 has priority. However, when ch 1 DMA request is
generated when ch 1 is enabled and ch 0 is disabled, and
the ch 1 DMA is generated continuously, the ch 1 DMA
transfer can be performed.

During ch 0 memory « /O DMA transfer, a ch 1 DMA
request can be accepted if no more ch 0 DMA requests are
generated.

During ch 0 memory <> memory DMA transfer, ch 1 DMA
requests are ignored until ch 0 DMA transfer ends.

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment

HITACHI

A\

Hitachi America, Ltd. * San Francisco Center * 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 » (415) 589-8300

SECTION

Section

2

17




Type |HD641180X, HD643180X, H0647180XI Q&A No. | QA641-042A/E
ltem | DACK Signal Generation

Q Classification
How can the DACK signal, which indicates DMA transfer MMU
completion, be generated during ch 0 memory « external \ | DMAC
1/0 DMA transfer?

ASCI
CSI/0
Timer

Bus Interface

Interrupt
110 Port
Memory
Wait

A I Reset

When external I/O is accessed during a DMA cycle, the Low Power Mode
external /O address is output through the address bus. At Refresh

this time, the TOE signal and address output are decoded to
generate a DACK-T signal (figure 1, @).

Clock Generator

ASE
When external I/O is accessed to initialize registers during a Soft
CPU cycle, DACK-T and ST signals are logical-ORed to oftware
generate DACK-2 to distinguish a DMA from a CPU cycle Others
(figure 1, @). - Application Manual
Figures 1 and 2 (next page) show the DACK generation HD641180X, HD643180X,

HD647180X Hardware Manual
Other Data

circuit and signal timing, respectively.

HD64180 App. Note

Reference Q&A

‘ Commentl

Section H |TACH |
18 2 Hitachi America, Ltd. « San Francisco Center « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300



Type |HD641180X, HD643180X, HD647180XI Q&A No. | QA641-042A-2/E
Item | DACK Signal Generation

— DACK-T
ToE Decoder ®
Address >
DACR=2
ST @

Figure 1 Circuit Example

DMA read cycle DMA write cycle

SECTION

T T2 Ta T T2 Tw T3

¢

)

'

Address X

IOE

Figure 2 Timing Chart

HITACHI Section
Hitachi America, Ltd.  San Francisco Center * 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 » (415) 589-8300 2 19




Type |HD641180X, HD643180X, HD647180X| Q&A No.| QA641-065A/E
Item | DMA Transfer

Q Classification
How does the DMA transfer execute when BCR is set to MMU
0000H? \ 7 [omac
ASCI
CSI/I0
Timer

Bus Interface

Interrupt
1/0 Port
Memory
Wait

A [ Reset

When BCR is set to 0000H, 64 kbytes are transferred. Low Power Mode
Refresh

Clock Generator
ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment

Section H |TACH |
20 2 Hitachi America, Ltd. + San Francisco Center < 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300



Type | HD641180X, HD643180X, HD647180X] Q&A No. | QAB41-010A/E

ltem | Asynchronous Serial Communication Interface (ASCI) Break Level Transfer

Q

Is it possible to perform break level transfer with ASCI| by
software?

Classification

MMU

DMAC

\ [Asc

CSIIo

Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

[ A ]
No, the (HD64180) ASCI cannot perform break level
transfer through software.

However, break level can be transferred if an external circuit
is connected to to the RTSq pin and the user system port
(figure 1).

HD64180 HD64180
™ {>o ™ (Do
, RTSo
RTS b—ﬁ
User X
system
port

Figure 1 Break Level Transfer Circuit Example

If the RTSg pin in ASCI control register A or port data
register is set to 1, break level 0 can be transferred.

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment

HITACHI

Hitachi America, Ltd. » San Francisco Center ¢ 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300

SECTION

Section
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Section

2 2

| Item | ASCI Baud Rate Calculation

Type | HD641180X, HD643180X, HD647180X| Q&A No.| QAB41-011A/E

Q

How is ASCI baud rate calculated?

_Classification

MMU

DMAC

ASCI

CSIo

Timer

Bus Interface

interrupt

110 Port

Memory

Wait

[ A ]
The following expression shows how to calculate ASCI

baud rate:

baud rate =
system clock frequency

Reset

Low Power Mode

Refresh

Clock Generator

(sampling rate) (PS bit) (divider ratio set by SS0-SS2)

Note: Sampling rate: 16 or 64
PS bit: 10 or 30
SS0-SS2: 1,2,4,8,16,32, or 64

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Commentl

HITACHI

Hitachi America, Ltd. » San Francisco Center » 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300




Type | HD641180X, HD643180X, HD647180X| Q&A No. | QA641-043A/E
tem | ASCI Halted by CTS

Q Classification
What is the status of the ASCI after it is halted by negation MMU
of the CTS signal? DMAC
\ [Asci
CSl/0
Timer
Bus Interface
Interrupt
11O Port
Memory
Wait
A I Reset
To continue ASC! transmission, write data into the ASCI Low Power Mode
transmit data register (TDR). Refresh
Normally, data can be programmed into the TDR either by Clock Generator
ASCI transmit interrupt by the TDRE flag, or by TDRE ASE
polling. Software
However, if CTS is negated (high), the TDRE flag is masked Others

and is alway read as 0. Data cannot be programmed into -
the TDR for the following reasons: ’ Application Manual
) HD641180X, HD643180X,
1. ASCI transmit interrupt by TDRE flag is disabled HD647180X Hardware Manual
2. Data programming routine is disabled, because the Other Data

TDRE flag always reads 0 when polled

Therefore, ASCl is idle when TTS is negated (high).

Reference Q&A

Figure 1 shows timing for ASCI transmission control by
CTS.

Commentl

HITACHI
Hitachi America, Ltd. » San Francisco Center * 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 + (415) 589-8300
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Type |HD641180X, HD643180X, HD647180XI Q&A No. IQA641-043A-2/E
ltem | ASCI Halted by CTS

L N T e I

Ol

TDRE ——H—J_——l—3< I l | |

Data written to gﬂ : « ZI l H

.
.

P— ) N h—
' .

.

.

TOR Do A
R =11 = I =1L V=
CTS =0 during ASCI CTS =1 during ASCI
transfer transfer

Figure 1 Timing of ASCI Transmission Control by TTS

Section H |TACH |
224 2 Hitachi America, Ltd. » San Francisco Center » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819  (415) 589-8300



Type |HD641180X, HD643180X, HD647180XI Q&A No. | QA641-044A/E
ltem | DCD Pin and DCD Flag
Q . Classification
Is the DCD flag (ASCI status register ch 0, bit 2) reset when MMU
the DCD pin is asserted low? DMAG
\ |ASCI
CSI/I0
Timer
Bus Interface
Interrupt
4
1/O Port o
3]
Memory o
Wait
A ! Reset
No, the DCD flag is not reset unless the ASCI status Low Power Mode
register is read. This allows the DCD interrupt to be Refresh
serviced correctly.
- Clock Generator
If the DCD pin and the DCD flag were reset simultaneously, ASE
the DCD interrupt request would always be cleared and Sof
could not be serviced when a higher priority interrupt oftware
occurred simultaneously with the DCD interrupt (figure 1). Others
Figure 2 shows the actual function used by the Application Manual
HD647180X.
Other Data
Reference Q&A
Comment[
H |TACH | Section

Hitachi America, Ltd. ¢ San Francisco Center » 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300 2




Type | HD641180X, HD643180X, HD647180X| Q&A No. | QAB41-044A-2/E
Item | DCD Pin and DCD Flag

DCD pin I E I £,

)

DCD flag I L

(Interrupt source)

[ SR R Y

I
)

Higher priority
interrupt . .
nterrup! - DCD interrupt is /
Interrupt routine with  negated, so its interrupt
priority higher than routine never executes

DCD will execute

Figure 1 DCD Flag Synchronized with DCD Pin

£
)

({4
»

DCD pin

DCD flag

I

£
]

Interrupt source

ik

DCD interrupt routine
Interrupt routine with can be executed
priority higher than
DCD will execute

Figure 2 HD647180X DCD Function

Section HITACHI
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Type |HD641180X, HD643180X, HD6471 80X| Q&A No.| QA641-045A/E

Item | External Clock Divide Ratio

Q

Can the internal baud rate generator divider circuit be used
when the ASCI uses an external clock?

Classification

MMU

DMAC

ASCI

CSl/o

Timer

Bus Interface

Interrupt

11O Port

Memory

Wait

A |

No, the divider cannot be used when the ASCl uses an
external clock. Therefore, the external clock must be ¢ + 40.
However, sampling rate can be controlled by the DR bit of

Reset

Low Power Mode

Refresh

Hitachi America, Ltd. ¢ San Francisco Center » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300

the ASCI control register (table 1). Clock Generator
ASE
Table 1 Sampling Rate
piing Software
DR Bit Sampling Rate Others
0 +16
1 +64 Application Manual
HD641180X, HD643180X,
HD647180X Hardware Manual
Internal Baud rate Prescaler Sampling Other Data
clocke ] selector [(+ 10,+30) rate [
(+1-+ 64) (+ 16, +64)
External
clock Reference Q&A
fc <o+
40
Comment[
HITACHI

SECTION

Section

2 27




Type |HD641180X, HD643180X, HD647180X| Q&A No.| QA641-066A/E
Item | ASCI Data Sampling
Q Classification
Where on the baud rate clock does the CPU sample data? MMU
DMAC
J |Asci
CSlio
Timer

Bus Interface

Interrupt
/0 Port
Memory
Wait

A l Reset

| The CPU samples ASCI data at the falling edge of the baud Low Power Mode
rate clock. Retresh

Clock Generator
ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment l

Section H |TACH|
28 2 Hitachi America, Ltd. » San Francisco Center ¢ 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300



Type |HD641180X, HD643180X, H0647180X| Q&A No.| QA641-067A/E
tem | Restarting ASCI from I/O Stop Mode
Q Classification
How does ASCI restart from IOSTOP mode? MMU
DMAC
\ | ASCI
CSI/0
Timer
Bus Interface
Interrupt
z
1/0 Port g
3]
Memory w
Wait
A I Reset
First, resetting the IOSTP bit in the I/O control register (ICR) Low Power Mode
causes I/O stop mode recovery. Refresh
Then setting the receive enable (RE) bit or transmitter Clock Generator
enable (TE) bit of the ASCI control register restarts ASCI ASE
transmission. -
Software
Others
Application Manua!
HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data
Retference Q&A
Comment]
H'TACH' Section

Hitachi America, Ltd. » San Francisco Center * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 2 2




Type |HD641180X, HD643180X, HD€>47180XI Q&A No. | QA641-068A/E
Item | TSR Status

Q Classification
When transmit enable (TE) is reset to 0, the transmitter is MMU
disabled. DMAC
Does this operation initialize the transmit shift register v |ASCI
(TSR)? e
Timer

Bus Interface

Interrupt
1/0 Port
Memory
Wait

A ! Reset

No, resetting TE to 0 does not initialize the transmit shift Low Power Mode
register (TSR) (figure 1). Refresh

Clock G
out~—{po |01 [02 [pa [D4 s o6 [b7 |e— 1 A;: Snerator
*TE resetto 0 v Software
osos o7 1|11 ] 1)1}« Others
Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Figure 1 Transmit Shift Register

Reference Q&A

Comment!

Section H |TACH|
30 2 Hitachi America, Ltd. « San Francisco Center < 2000 Sierra Point Pkwy. « Brishane, CA 94005-1819 » (415) 589-8300



Type |HD641180X, HD643180X, HD647180X| Q&A No.| QA641-069A/E

ltem | Transmit interrupt Timing

Q

When does the CPU acknowledge the transmit interrupt in
the ASCI transmit sequence?

Classification

MMU

DMAC

ASCI

CSI/0

Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

| A ]
The CPU acknowledges the transmit interrupt when the
stant bit goes out to the TXA pin.

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment

HITACHI
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Type | HDG41180X, HD643180X, HD647180X] Q&A No.| QA641-070A/E
Item | RE and External Serial Clock for the CSI/O

Q Classification
. What is the relation between receive enable (RE) and the MMU
external serial clock (ty in figure 1)? DMAC

Dt J [csio
RXS ; >< Timer

Bus Interface

RE _j | Interrupt
/O Port
Figure 1 Receive Timing Memory
Wait
A | Reset
Time t, must be more than 5 system clocks (5¢). If it is less Low Power Mode
than 5¢, CSI/O receive operation cannot start correctly. Refresh

Clock Generator
ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment I

Section HITACHI
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Type |HD641180X, HD643180X, HDG47180XI Q&A No. | QA641-012B/E
ltem | Timer Output
Q Classification

Does the timer (PRT) channel 0 provide a timer output MMU
function? DMAC

ASCI

CSI/O

+ | Timer

Bus Interface

Interrupt
1/0 Port
Memory
Wait

A l Reset

No, PRT channel 1 should be used for timer output. Low Power Mode
Refresh

SECTION

Clock Generator
ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment[

HITACHI Section
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o~

Type |HD641180X, HD643180X, H0647180Xl Q&A No. | QA641-013A/E
Item | Timer (PRT) Count Down Using External Clock
Q Classification

Can the PRT count down using the external clock? MMU

DMAC

ASCI

CSI10

< | Timer

Bus Interface

Interrupt
1/0 Port
Memory
Wait

A ] Reset

No. The PRT can count down using only the ¢ clock : Low Power Mode
(divided by 20). . Refresh

Clock Generator
ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Commenti

Section HITACHI -
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Type | HD641180X, HD643180X, HDE47180X] Q&A No. | QAB41-071A/E
ltem | Reload Timing ‘
Q Classification
When the timer data register (TMDR) counts down to 0, it is MMU
automatically reloaded with the contents of the timer reload DMAC
register (RLDR).
. ASCI
How long does reloading take? csio
4 | Timer
Bus Interface
Interrupt
/0 Port 8
[
Memory I
[72]
Wait
A I Reset
TMDR is reloaded with the contents of RLDR after 20 ¢ Low Power Mode
cycles. Refresh
Clock Generator
ASE
- Software
Others
Application Manual
HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data
Reference Q&A
HlTACHl Section
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Type |HD641180X, HD643180X, HD647180X] Q&A No.| QA641-072A/E
Item [ TMDR Count Down
Q Classification

While the timer data register (TMDR) counts down, when MMU
timer count down enable (TDE) is reset to 0, what is the DMAC
status of TMDR and the reload register (RLDR)? ASCH

CSI/0
+ Timer
Bus Interface

Interrupt
/0 Port
Memory
Wait

A I Reset

The TMDR and RLDR remain the same when the counter Low Power Mode
stops. Refresh

Clock Generator
ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment

Section H lTACH l
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Type |HD641180X, HD643180X, H0647180X| Q&A No.| QA641-014B/E
ltem | Bus State during Internal /O Access
Q Classification
1. What is the bus status during internal I/0 access? MMU
2. What happens if external I/O is assigned to the same DMAC
address as internal 1/0? ASCI
CSI/I0
Timer
+/.| Bus Interface
Interrupt
/O Port 5
-
Memory %
Wait
A ' Reset
1. Bus status during internal I/O access is as follows: Low Power Mode
Refresh
« Data bus
— Read: High impedance state Clock Generator
— Write: Outputs data ASE
» Address bus
— Read/write: Outputs address Software
‘ Others
2. When aninternal I/O address and an external 1/O Appiication M "
address overlap, bus status is as follows: Pplication Manua
HD641180X, HD643180X,
« Databus HD647180X Hardware Manual
— Read: Reads internal I/0; does not read Other Data
external I/0
— Write: Outputs data to both internal and
external 1/0
. Address bus Reference Q&A
— Read/write: Outputs address
Commentl
HITACHI Section
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Type | HD641180X, HD643180X, HD647180X] Q&A No.| QA641-037A/E
Item | E Clock during Sleep Mode or Bus Release Mode

Q Classification
Is it possible to extend E clock pulse width by inserting wait MMU
states (Tyy) during sleep mode or bus release mode? DMAC
ASCI
CSII0
Timer

+ | Bus Interface

Interrupt
110 Port
Memory
Wait

A Reset

No. Because WAIT input is ignored during sleep mode or Low Power Mode
bus release mode, the E clock cycle cannot be extended. Refresh

Clock Generator
ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

‘ Comment!

Section HITACHI
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Type |HD641180X, HD643180X, HD647180X] Q&A No. | QA641-038A/E
ltem | E Clock Timing during DMA Cycles or Refresh Cycles
Q Classification
'What is the E clock output timing during the DMA or refresh MMU
cycle? DMAC
ASCI
CSI/o
Timer
4/ | Bus Interface
Interrupt
I/0 Port 5
=
Memory %
Wait
A l Reset
DMA access memory or I/O duration of E clock output high Low Power Mode
is identical to the CPU. Table 1 shows output timing. Refresh
Table 1 Output Timing Clock Generator
Cycle Timing ASE
Memory RW T, rising ( T)to T4 falling (1) Software
1O read First Ty rising ( T) to T3 falling (1) Others
/O write First Ty rising ( T)to T3 rising ( T) Application Manual
During refresh cycles, E clock output is held low. - HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data
Reference Q&A
Comment[
HITACHI Section

Hitachi America, Ltd. « San Francisco Center « 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 2 3




Type [HD641180X, HD643180X, HDG47180X| Q&A No. | QA641-046A/E
Item | Data Sampling Timing during Memory Read

Q Classification
Does the CPU sample data at the rising edge of T3 during MMU
opcode fetch cycles and at the falling edge of T3 during DMAC
operand and data read cycles?
ASCI
CSsI10
Timer
+ | Bus Interface
Interrupt
/0 Port
Memory
. Wait
A I Reset
Yes, the CPU samples the opcode on the data bus at the Low Power Mode
rising edge of Tg while it samples operands and data at the Refresh
falling edge of T4 (table 1).
g edg 3( ) Clock Generator
Table 1 Sampling Timing ASE
CPU Cycle Sampling Timing Software
Opcode fetch cycle T rising edge (T) Others
Data and operand fetch cycle T, falling edge ({) Application Manual
HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data
Reference Q&A

COmmentI

Section ‘ HITACHI
a0 2 Hitachi America, Ltd. » San Francisco Center » 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 » (415) 589-8300



Type |HD641180X, HD643180X, H0647180X| Q&A No. | QA641-015B/E
Item | Interrupt during MMU Operation
Q Classlfication
How will the MMU be affected if an iriterrupt occurs during MMU
its operation? DMAC
ASCI
CSI/o
Timer
Bus Interface
| Interrupt
1/0 Port S
Memory S
Wait @
A | Reset
If an interrupt occurs during MMU operation, the interrupt Low Power Mode
vector is relocated according to the MMU base register Refresh
programming. Therefore, the interrupt vector should be Clock G
defined with reference to MMU base register programming ck Generator
(figure 1). ASE
However, the interrupt vector can be located in common Sottware
area 0, which is always located in the same logical address Others
space. Application Manual
— FFFFFH  — X Interrupt vector HDB41180X, HD643180X,
— ' X HD647180X Hardware Manual
A
< X Base Other Data
— Base register (2)
0000H X 00000H + Xy register (1)
Logical address space Physical address space Reference Q&A
Figure 1 Interrupt Vector Generation during MMU
Operation
Commentl
H |TACH l Section

Hitachi America, Ltd.  San Francisco Center « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 2 4




Type [HD641180X, HD643180X, HD647180Xl Q&A No. | QA641-016A/E
Item | Interrupt during DMA Operation

Q ) Classification
How will the DMAC be affected if an interrupt occurs during MMU
its operation? DMAC
ASCI
Ccslo
Timer
Bus Interface
+ | Interrupt
1/0 Port
Memory
Wait
A I Reset
1. If an NMT occurs, DMAC operation is disabled. Low Power Mode
Refresh
2. If an INT or an internal interrupt occurs during burst
mode memory «> memory DMA operation, the interrupt Clock Generator
is ignored. ASE
3. It an TN or an internal interrupt occurs during cycle steal Software
mode memory «> memory DMA operation, the interrupt Others
is acknowledged and the interrupt sequence (CPU cycle)
and DMAC read/write (DMAC cycle) are executed as in Application Manual
figure 1. HD641180X, HD643180X,
HD647180X Hardware Manual-
DMA CPU DMA
D’(‘_—_Tm Other Data
DMA  DMA * DMA  DMA
read wiite |nterrupt  read write Reference Q&A
acknowledge
Figure 1 Interrupt during Cycle Steal Mode DMA

Comment |

Section HlTACH|
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Type |HD641180X, HD643180X, HDB47180X| Q&A No.J QA641-017A/E
ltem | INT, Mode 2
Q Classification
In 280 TNTy mode 2, the LSB of the lower vector in the 16- MMU
bit vector address (Ag) is always 0. DMAC
In the HD647180X, is the LSB of the lower vector (Do) ASCI
automatically set to 0 in INT mode 27? csio
Timer
Bus Interface
4 | Interrupt
110 Port 5
S
Memory o
Wait
A ' Reset
No, in Z80 TNTo mode 2, the LSB of the lower vector is not Low Power Mode
automatically set to 0. The Z80 data book explains that the Refresh
A 10 0.
LSB (Ag) must be setto 0 Clock Generator
In HD647180X TNTq mode 2, the LSB of the lower vector ASE
ince INT, de 2 i -
(Dg) must be set to 0 since o mode 2 requires a 2-byte Software
vector.
. Others
However, even if the LSB of the lower vector (D) is set to
1, the interrupt sequence is executed correctly. Application Manual
HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data
Reference Q&A
Commentl
HlTACHl Section
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Type | HD641180X, HD643180X, HD647180x| Q&A No. | QAB41-018A/E
Item | NMI during Interrupt Acknowledge Cycle

Q Classification
Is NMT acknowledged during the interrupt acknowledge MMU
cycle, such as for INT? DMAC
ASCI
CSI/0
Timer

Bus Interface

4/ | Interrupt
I/0 Port
Memory
Wait

A I Reset

Yes, one instruction (excluding El and DI instructions) is Low Power Mode
executed after the INT acknowledge cycle, then the NMT Refresh
acknowledge cycle starts.

Clock Generator

The NMI response sequence during the NMI acknowledge ASE
cycle is the same.

Software
Others
Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment]

Section . H ITACH |
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i

Type | HD641180X, HD643180X, HD647180X| Q&A No.| QA641-019A/E
Item | Interrupt after Reset
Q Classification
Is NMT or INT acknowledged immediately after reset? MMU
DMAC
ASCI
CSI0
Timer
Bus Interface
4 | Interrupt
/0 Port 3
=3
Memory f.(g’
Wait
A Reset
No, for three cycles immediatiey after reset (power-on reset Low Power Mode
cycle), NMT and INT are disabled. Refresh
After these three cycles, the first instruction is executed and Clock Generator
interrupts are enabled. Figure 1 shows the timing. ASE
Software
S [ U O Othors
l : Application Manual
RESET : ¢ PP
" Poweronreset T Opcode fetch HD641180X, HD643180X,
(restart from HD647180X Hardware Manual
0000H), interrupts
enabled Other Data
Figure 1 Power-On Reset Timing
Note: NMI is latched immediately after the power-on reset Reference Q&A
cycle.
Commentl
H 'TACH | Section

Hitachi America, Ltd. » San Francisco Center ¢ 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 2 s




Type | HD641180X, HD643180X, HD647180x| Q&A No. | QAB41-0208/E
Item | Interrupt during Refresh Cycle

Q Classification
Is an interrupt (NMT or TNT) acknowledged during refresh MMU
cycles? DMAC
ASCI
CSI/0
Timer

Bus Interface

+ | Interrupt
1/0 Port
Memory
Wait

A I Reset

No, interrupts are ignored during refresh cycles. However, Low Power Mode
NMT is acknowledged immediately after refresh cycles Refresh

during instruction execution because NMI is edge sensitive.
Figure 1 shows NMT acknowledge timing after refresh cycle.

Clock Generator

ASE
o LTI LI LU L Software
> - P > - > -
XXX X onere
Machine” Refresh " " Lastmachine NMI Application Manual
cycle cycle cycle acknow- | HD641180X, HD643180X,
——I ledge HD647180X.Hardware Manual
I cycle Other Data

Figure 1 Refresh Timing

INT (INT,, INT4, and INT),) is ignored during refresh cycles.
If TNT remains active after the refresh cycle, it is Reference Q&A
acknowledged during the instruction just after refresh.

Commentl

Section HITACHI
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Type |HD641180X, HD643180X, HD647180X| Q&A No. | QA641-021B/E
ltem | NMI Acknowledge -
Q Classification
Is NMT acknowledged if it occurs during the timing MMU
sequence in figure 1? DMAC
< Last machine cycle ASCI
T T2 Ta CSIo
o Timer
Bus Interface
(N ] I .
sample . + | Interrupt
TN 5 /O Pont Z
-
(more than 120 ns) Memory 3
Figure 1 RNMI Timing . 7
Wait
A ' Reset
Yes, if tymw (NMT pulse width) is 120 ns or more, NMT is Low Power Mode
sampled and NMI acknowledge cycle begins after the last | Refresh
i |
MC (machine cycle) Clock Generator
If the NMT is asserted low for typyw Or longer between 1 ASE
in fi it wi h i
and 2 in figure 2, it will be sampled at the falling edge of the Software
clock marked 2.
Others
Gurrent - Noxt instruction . Application Manual
instruction | §
— HD641180X, HD643180X,
) ] HD647180X Hardware Manual
} 1 Other Data
1 2
Figure 2 NMI Timing
Reference Q&A
Comment]
H |TACH 1 Section
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Type |HD641180X, HD843180X, HD647180XI Q&A No.| QA641-047A/E
Item | Interrupt Acknowledge Timing after El Instruction Execution
Q Classification

When is an interrupt acknowledged after an El instruction? MMU
' DMAC

ASCI
CSIo -
Timer

Bus Interface

+ | Interrupt
1/0 Port
Memory
Wait
i
A I Reset
. Maskable interrupts (INTo, etc.) are acknowledged in the Low Power Mode
last machine cycle of any instruction cycle other than EI. Refresh
Note that no interrupts can be acknowledged during El Clock Generator
instruction execution. Therefore, if an interrupt occurs ASE
immediately before or during an El instruction cycle, it is Software

acknowledged after the end of the RETI instruction cycle
following the El instruction. - Others

Application Manual

For example:
HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data

. « Interrupt request

El

RETI « Interrupt request acknowledged during this

Reference Q&A

instruction
(Interrupt acknowledge cycle)

‘ Comment]

Section H |TACH|
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Type | HDG41180X, HD643180X, HD647180X| Q&A No. | QAB41-048A/E

ltem | Interrupt Sampling during Block Transfer Instruction Execution

Q

Normally, the CPU samples interrupts at the falling edge of
the ¢ clock pulse prior to state T3 or T; in the last machine
cycle.

When does the CPU sample interrupts during a block
transfer instruction which may require a hundred or more
machine cycles?

Classification

MMU

DMAC

ASCI

CSsIo

Timer

Bus Interface

Interrupt

110 Port

Memory

Wait

[ A ]
The CPU samples interrupts at the falling edge of the ¢

clock pulse prior to state Tg or T; in the last machine cycle
of each one byte transfer (figure 1).

Interrupt acknowledge cycle

(n = 1)th byte
MC5 MCé
transfer cycletL n-th byte transfer cycle \
T« v

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

Interrupt

Interrupt
sampling

Figure 1 Interrupt during Block Transfer

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment

HITACHI
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Type |HD641180X, HD643180X, HD647180X| Q&A No. | QA641-049A/E
Item | Interrupt during SLP Instruction Cycle
Q ' Classification
What is the CPU status when an interrupt occurs during MMU
SLP instruction execution? DMAC
ASCI
CsIo
‘' Timer
Bus Interface
v | Interrupt
110 Port
Memory
Wait
A l Reset
How the CPU operates when an interrupt occurs during Low Power Mode
SLP instruction execution depends on whether it is the Refresh
HD647180X. The different responses are shown on the
next page. Clock Generator
ASE
Software
Others
Application Manual
Other Data
Reference Q&A
COmmentI

Section ) HITACHI
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Type [HD641180X, HD643180X, HD647180X | Q&A No. | QAG41-049A-2/E
Iltem | Interrupt during SLP Instruction Cycle

. SLP fetch cycle _: Sleep mode, _Interrupt acknowledge cycle

N i

Tt T2 Ts E T4 T2 E Ty T2
o LML L L
Interrupt {

HALT

C

SECTION

Address  2nd SLP opcode address X; X Next address

_ 7FFFFH
Figure 1 HD647180X SLP Timing

When an interrupt is sampled during an SLP instruction cycle, HALT is asserted low
for 1 clock state, and the address bus outputs FFFFFH.

H |TACH 1 Section
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Type |HD641180X, HD643180X, HD647180X| Q&A No. | QA641-050A/E
ltem | TNT, Mode 0

Q Classification
If the CALL instruction (three-byte instruction) is executed MMU
during TNTo mode 0 acknowledge cycle, the CPU cannot DMAC
return from the interrupt service correctly. Why is this? ASCH
CSI/I0
Timer

Bus Interface

+ | Interrupt
1/0 Port
Memory
Wait
A Reset
TNT, mode 0 operates as follows: ' Low Power Mode
Refresh
1. Stacks PC contents by an instruction, usually (one-byte)
RST, fetched during TNT, mode 0 acknowledge cycle Clock Generator
2. Stops incrementing the PC during TNT mode 0 ASE
acknowledge cycle
Software

3. Executes instruction fetched from data bus during
interrupt acknowledge cycle Others

Application Manual

However, if the (three-byte) CALL instruction, which
requires three machine cycles to fetch including the HD641180X, HD843180X,
operand, is executed during TNT, mode 0 acknowledge HDB47180X Hardware Manual
cycle, PC increment stops only during interrupt Other Data
acknowledge cycle (one machine cycle) and is incremented
by 2 during the rest of the CALL instruction (operand fetch).
As a result, PC + 2 is stacked as the return address.
Therefore, decrement the stacked PC value by 2 in
software to return from the interrupt correctly.

‘ Comment!

Reference Q&A

Section HITACHI
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Type [HD641180X, HD643180X, HD647180X| Q&A No. | QA641-051A/E

tem | NMT Interrupt Sampling Timing

Q

NMTI is sampled at the falling edge of a ¢ clock state prior to
Tg or T in the last machine cycle of each instruction.

1. When is NMI sampled if the last machine cycle is an
internal T; cycle?

2. How about INT?

Classification

MMU

DMAC

ASCI

CSIlo

Timer

Bus Interface

Interrupt

I/O Port

Memory

Wait

A |
Both NMT and TNT are always sampled at the falling edge of
a ¢ clock pulse prior to state T3 or T; of the last machine

cycle. The NMI sampling is not affected by the number of
internal T; cycles (figure 1).

Interrupt
acknowledge
< Instruction cycle ~la cycle
-~ . T .
T3 T T2 T3 T 'Ti ' T

Epipiipinfrinlin

Sampling

——r
Ti prior to Tiof last machine cycle

Figure 1 Interrupt Sample Timing during T;

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

‘ Commeml

HITACHI
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Type |HD641180X, HD643180X, HD647180X| Q&A No. | QAB41-052A/E

Item | Status Bit during TRAP

Q Classification
1. What happens if an additional TRAP occurs before the MMU
INT/TRAP control register TRAP bit is cleared? DMAC
2. What is the status of the TRAP and UFO bits in this ASCI
case? cSIo
\
Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

| A |

1. An additional TRAP interrupt occurs.

2. The TRAP bit remains 1 since it can be cleared only by

Reset

Low Power Mode

Refresh

software. Clock Generator
. . . . ASE
The UFO bit remains unchanged since it cannot be
modified while the TRAP bit = 1. Software
Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Commentl UFO bit: Indicates if TRAP occured in 2nd or 3rd opcode fetch cycle:
UFO = 0: TRAP occurred in 2nd opcode fetch cycle
UFO = 1: TRAP occurred in 3rd opcode fetch cycle

Section HITACHI
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Type |HD641180X, HD643180X, HDB47180X| Q&A No. | QA641-053A/E
Item | PC Stacking during TRAP
Q Classification
Why is the stacked PC value different for TRAP occurrence MMU
during second opcode fetch and during third opcode fetch? DMAC
ASCI
CSIo
Timer
Bus Interface
+ | Interrupt >
/O Port %
A l Memory &
Table 1 summarizes CPU operations when TRAP occurs Wait
during the second and third opcode fetches. ) .Reset
Table 1 CPU Operations during TRAP Low Power Mode
Refresh
TRAP during Second TRAP during Third lock G
Machine Opcode Fetch Opcode Fetch Clock Generator
Cycle Status PC Status PC ASE
1 TRAP PC €+—  TRAP PC Software
occurrence occurrence
2 Internal PC Memory PC <— Others
operation read Application Manual
3 Stack PC — Internal PC=
operation PC+1
4 — — Stack PC—1—
Other Data
When the TRAP occurs in the second opcode, the CPU
stacks the PC for the undefined opcode's location .
When it occurs in the third opcode, the CPU stacks PC — 1 Reference Q&A
for the undefined opcode's location .
Comment
HITACHI Section
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Type |HDs41180X, HD643180X, HDG47180X| Q&A No. | QAB41-054A/E
Item | NMI during DMA Transfer

Q Classification
What happens to DMAC after NMI assertion? MMU
DMAC
ASCI
Cslo
Timer
Bus Interface
4 | Interrupt
1/0 Port
Memory
Wait
A I Reset
When NMT is asserted low during DMA transfer, the DMA Low Power Mode
transfer ends at the end of the current DMA cycle. Refresh
However, note that the NMT acknowledge cycle begins at Clock Generator
different times, depending on the CPU status before DMA ASE
transfer (figures 1, 2, and 3). In addition, NMT is sampled Softw
twice to stop the DMA cycle and start the NMTI acknowledge oftware
cycle. Others

Application Manual

DMAC operations can be restarted by writing to the

corresponding channel’'s DE bit. HD641180X, HD643180X,
‘ HD647180X Hardware Manual
NMT acknowledge cycle timings are shown on the next Other Data
pages.
Reference Q&A

Commentl

Section HITACHI
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Type |HD641180X, HD643180X, HD647180X] Q&A No. | QA641-054A-2/E

Item | NMI during DMA Transfer

A

Hitachi America, Ltd. » San Francisco Center » 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 o (415) 589-8300

1. When DMA transfer starts during instruction execution cycle

a. When the DMA cycle starts during the instruction execution cycle, before the last
machine cycle (T4, To, and T3) of instruction A, NMT is sampled at the falling
edge of T in the last machine cycle of A (figure 1).

Reset of
Instruction A instruction A NMI acknowledge
cycle DMA cycle cycle cycle
> |
) IL{U'\M.HJ‘U‘*.I‘U‘LJ}FU’U’U‘LJ‘LFL
DREQ NMI samplingto  NMI sampling to start NMI
sampling stop DMA cycle acknowledge cycle

Figure 1 DMA Cycle Starting Before Last Machine Cycle

b. When the DMA cycle starts during the instruction execution cycle, before the last
internal cycle (T;) of instruction A, NMI is sampled during the DMA cycle
(figure 2). :

Instruction A _ Tiof
cle DMAcycle  instruction A NI acknowledge cycle
ks RO

DREQ |
+ NMI sampling to start NMI
acknowledge cycle
DREQ NMI sampling to
sampling stop DMA cycle

Figure 2 DMA Cycle Starting Before Last internal Cycle

HITACHI
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Type |HD641180X, HD643180X, H0647180X| Q&A No. | QA641-054A-3/E
Item | NMT during DMA Transfer
A

2. When DMA transfer starts at the end of the instruction execution cycle, NMT is

sampled at the next falling edge of T or T; of the last machine cycle of the next
instruction, B (figure 3).

Instruction B
N cycle following
(last machine cycle) DMA cycle instruction A NMT acknowledge cycle
-l g

¢
DREQ E
Iy )

Instruction A cycle

NMI sampling to NMI sampling to start NMI

stop DMA cycle acknowledge cycle
DREQ

sampling

Figure 3 - DMA Cycle Starting at End of Instruction Cycle

Section HlTACH|
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Type [HD641180X, HD643180X, HD647180X| Q&A No. | QAG41-055A/E

item | DREQ; and NMI

Q

pin?

What happens to DMAC operation if NMT is asserted low
while the DMAC operates under the control of the DREQ;

Classification

MMU

DMAC

ASCI

CSIio

Timer

Bus Interface

V | Interrupt

1/0 Port

Memory

Wait

| A |

timing shown in figure 1.

T Sampling

CPU cycle , DMA cycle , CPU cycle

DMAC operation is suspended and NMT is sampled with the

NMI acknowledge
cycle

4 x Not accepted

DREGi \/

-/

NMI

Figure 1 DMA Cycle Stopped by NMI

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment l

‘

HITACHI
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Type |HDG41180X, HD643180X, HD647180X] Q&A No. | QAB41-055A-2/E
item | DREQ; and NMI h
A

Note that if DREQ; and NI are asserted simultaneously, NMT sampling has priority
(figure 2).

Instruction cycle  NMI acknowledge
(last machine cycle) L cycle
»

L]

]
DREG; \___/
NI 1/

Figure 2 DREQ; and NMI Conflict

Section HITACHI ‘
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Type |HD641180X, HD643180X, HDS47180X| Q&A No. | QA641-056A/E
Item | Internal Interrupt Sampling Timing
Q Classification
External interrupts are sampled at the falling edge of state MMU
To or T; in the last machine cycle. DMAC
When are internal interrupts sampled? ASCI
CSI10
Timer
Bus Interface
+ | Interrupt
1/0 Port 3
=
Memory Q
n
Wait
A | Reset
During a DMA cycle, internal interrupts from sources like Low Power Mode
DMAC, ASCI, timer, and CSIO are not sampled. Refresh
They are sampled at the falling edge of state T, or T;in the Clock Generator
last machine cycle of the instruction cycle following the ASE
DMA cycle (figure 1).
Software
Others
Application Manual
HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data
Reference Q&A
Commentl
H |TACH | Section
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Section

62 2

Type

HD641180X, HD643180X, H0647180XI Q&A No. | QAB41-056A-2/E

Item

Internal Interrupt Sampling Timing

T T2 Ta Ty T2 Ts Ty T2 Ta Tt T2 Tsa 1 T2

o JULTUU T UL

[ '
£ 1

:X DM/g write :X ” X

PRI

Bus
st ’_j( DMA read
-

(&
R

-

>

DMA transfer

DMAC

interrupt I

(last 1-byte transfer).

CPU operation

is executed)

(only one instruction;

Interrupt
acknowledge

cycle

request
(active low)

Figure 1

}

\

Internal Interrupt Sampling

Hitachi America, Ltd.  San Francisco Center « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300
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Type {HD641180X, HD643180X, HD647180X| Q&A No.| QA641-057A/E

Item | INTA Signal Generation

Q

The HD64180 can be interfaced to the 8259 to control /O
interrupts.

1. How can we generate an INTA signal to be input to the
8259 from the HD641807?

2. Are there any precautions?

Classification

MMU

DMAC

ASCI

CSio

Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

| A ]
1. Three INTA signal pulses must be input when the 8259 is
used to control interrupts:

a. One INTA pulse for opcode fetch
b. Two TNTA pulses for operand fetch

The TNTA pulse for opcode fetch can be produced by TIR
and TOE. The TNTA pulse for operand fetch can be
produced by RD.

This interface is the same as for Z80 and 8259.

Figure 1 shows an example of an INTA signal generation
circuit.

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

QA641-050A

Comment I

This circuit is for reference only. Check logic and timing carefully for your application.

HITACHI
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AN

Type [HD641180X, HD643180X, HD647180X | Q&A No. [ QA641-057A-2/E
item | TNTA Signal Generation

A
LS06
' INTA
LS32 LS32 (8259)
R —_@o—_ Ls74 1S156
D PR Q 2C¢  2Yz— MEWR
HD643180 E g
. Ls08 cra 1c  2Y4—— MERD
RESET:DO_I : Vi T
ME 2G
108 "‘F TY{— TORD
WR A
.=

Figure 1 TNTA Signal Generation Circuit Example
2. Precautions
« This circuit cannot be used when the DMAC is used in the system.

= When signal RD is used to generate the TNTA signal for operand read (1b above)
TOE must be used to avoid data conflict between IO and memory (note 1 in
figure 2).

- InTNTy mode 0, if the RST instruction is executed during its acknowledge cycle,
the PC is put on the stack. If a CALL instruction is executed, PC + 2 is put on the
stack.

Section HITACHI
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Type |HD641180X, HD643180X, H0647180X| Q&A No. | QA641-057A-3/E
Item | INTA Signal Generation
A
TNTo mode 0 Internal cycle
acknowledge cycle CALL instruction Stack  Stack
(CALL instruction fetch)  operand read (high) (low)
¢
X pPc X Pc X pPcst XSP-1) SP-2
— Start address
INTO—U
z
o 5
w
I L %
ME
I rer
i
— Note 1
" I I
Note 2
WA =] M 0
Notes: 1.RD input to memory pulled high to
prevent bus conflict.
2.RD input to INTA pulled high to prevent
8259 malfuriction.
Figure 2 INTA Timing
HITACHI Section
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Type |HD641180X, HD643180X, HD647180X| Q&A No.| QA641-073A/E
Item | Interrupt Request during HALT Opcode Fetch

Q Classification
Can the CPU acknowledge the interrupt request during MMU
HALT opcode fetch? DMAC
ASCI
0251V/0]
Timer

Bus Interface
+ | Interrupt
110 Port
Memory
Wait

A I Reset

Yes. When interrupt enable flag 1 is set to 1, the CPU will Low Power Mode
acknowledge the interrupt request. Refresh

1 Clock Generator
ASE

Software

Others

Application Manual

Other Data

Reference Q&A

Comment I

Section H'TACH'
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Type | HD641180X, HD643180X, HDE47180X] Q&A No. | QA641-074A/E
Item | Sample Mode Programming Pins’ Levels
Q Classification ‘
1. When does the CPU sample the level on the mode MMU
programming (MP) pins? DMAC
2. Is it possible to change the CPU mode during operation? ASCI
CSI/o
Timer
Bus Interface
t
Interrup >
y | VO Port 2
[&]
Memory 5
Wait
A I Reset
1. The CPU samples the MP pins' levels at the rising edge Low Power Mode
O' RESET. Refresh
2. No. It is impossible to change the CPU mode during CPU Clock Generator
operation. (CPU does not check mode pins’ levels.) ASE
Software
Others
Application Manual
Other Data
Reference Q&A
Commeml
HITACHI Section
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Type |HD641180X, HDG43180X, HD647180X] Q&A No. | QAB41-075A/E
ltem | Change from Input to Output

Q ‘ Classification
What does the I/0 port output just after it changes from MMU
input to output? DMAC
ASCI
CSI10
Timer
Bus Interface
Interrupt
| vo Port
Memory
Wait
A J ’ Reset
The I/O ports output depends on the contents of the output Low Power Mode
data register (ODR). If the data direction register (DDR) is Refresh
set to 1 and the ODR is not set to output level data, the /0 Clock G
port outputs undefined data. Therefore, put valid data in the o enerator
ODR before setting the DDR to 1. ASE
Software
Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment

Section H ITACI""
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Type | HDB41180X, HD643180X, HDG47180x| Q&A No. | QAG41-076A/E
Item | /O Port Status in Sleep Mode
Q Classilfication

What is the status of the /O port during sleep mode? MMU
DMAC
ASCI
CSl/0
Timer

Bus Interface

Interrupt
\ | VO Port
Memory
Wait

A Reset

The I/0 port holds its output levels when the CPU enters Low Power Mode
sleep mode. Refresh

SECTION

Clock Generator
ASE

Software

Others

Application Manual

Other Data

Reference Q&A

Comment

HITACHI Section
Hitachi America, Ltd. ¢ San Francisco Center ¢ 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 2 o




Type |HD641180X, HD643180X, H0647180X| Q&A No. | QA641-077A/E
Item | Port G
Q Classification
Can port G be left open? MMU
DMAC
ASCI
CSI/0

Timer

Bus Interface

Interrupt
+ | /O Port
Memory
Wait

A | Reset

No. Connect port G to Vg or GND through a resistance. Low Power Mode
Refresh

Clock Generator
‘1ASE

Software

Others

Application Manual

Other Data

Reference Q&A

Comment

Section HITACHI
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Type |HDG41180X, HD643180X, HD647180X| Q&A No.| QAB41-120A/E

ltem | Notice at alternating Port A's function

Q

How can we alternate Port A's function ?

Classification

MMU

DMAC

ASCI

Cslo

Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

| A |
Port A pins can also be used as ASCI channel 1 pins or

DMA channel 1 pins. If you want to use Port A as ASCl ch 1
pins or DMA ch 1 pins, please program DDRA after DERA.

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

Other Data

Reference Q&A

Comment I

HITACHI

Hitachi America, Ltd. » San Francisco Center * 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300

SECTION

Section
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Type | HD641180X, HD643180X, H0647180X| Q&A No. | QA641-078A/E
Item | RAM Relocate Area
Q Classification

Is it possible to locate the external memory to the RAM MMU
relocate area? , DMAC

ASCI
CSI/0
Timer

Bus Interface

Interrupt
/0O Port
+ | Memory
Wait

A I ' Reset

Yes, it is possible to locate the external memory in any Low Power Mode
physical address except for the internal RAM (or ROM) Refresh
areas.

Clock Generator
ASE

Software

Others

Application Manual

Other Data

Reference Q&A

Comment [

Section H'TACH|
72 2 Hitachi America, Ltd. « San Francisco Center = 2000 Sierra Point Pkwy. * Brishane, CA 94005-1819 « (415) 589-8300



Type | HD643180X, HD647180X

| aaaNo.|aas41-121AE

Item | Inserting Wait State to Internal ROM

Q

When internal ROM is accesed, are wait states inserted
according to the programmed value in operating mode 2?

Classification

MMU

DMAC

ASCI

CSIlo

Timer

Bus Interface

Interrupt

/0 Port

Memory

Wait

LA

Yes, wait states are inserted for internal ROM.

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

Other Data

Reference Q&A

Commentl

HITACHI

Hitachi America, Ltd. « San Francisco Center « 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 » (415) 589-8300

SECTION

Section

2 73



Section

74 2

Type |HDs41180X, HDG43180X, HD647180X] Q&A No. | QAB41-022B/E

Item | WAIT Insertion during Refresh Cycle

Q Classification
Can WAIT cycles be inserted during refresh cycle by MMU
activating the WATT input (figure 1)? DMAC
TR Tav TR ASCI
o | I I | l | l [ | CSlo
: Timer
Machine cycleX Refresh cycle X Machine cycle ime
Bus Interface
WAIT l__l Interrupt
Figure 1 Wait dzuring Refresh 1/O Port
Memory
Wait
A Reset
No, WATT input is disabled during the refresh cycle. Low Power Mode
However, the refresh cycle can be programmed to two or Refresh
three cycles by setting the REFW bit in the refresh control
register accordingly (figure 2). Clock Generator
ASE
7 6 5 4 3 2 1 0 Sof
oftware
rere perw] | [ ] ever bevoo |
Others
REFE: 0 ='Refresh disabled, 1 = refresh enabled
REFW: 0 = No wait during refresh, Application Manual
1 = 1 wait inserted during refresh HD641180X. HD643180X
CYC1, CYCO: Refresh cycle interval HD647180X Hardware Manual
‘ Other Data
Figure 2 Refresh Control Register
Refresh cycles occur every 10 clock cycles and last for 3
clock cycles after RESET. Reference Q&A

Commentl

HITACHI

Hitachi America, Ltd. * San Francisco Center 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 » (415) 589-8300




Type |HDG41180X, HD643180X, HD647180X| Q&A No. | QAB41-023B/E
Item | WAIT Function at I/0 Access
Q Classification
Is the WAIT state (Tyy) always inserted during /O access? MMU
DMAC
ASCI
CSI/I0
Timer
Bus Interface
Interrupt >
/0 Port 2
3
Memory &
4 | Watt
A | Reset
Yes, at least one wait state is inserted during external I/0 Low Power Mode
access. Refresh
During on-chip /O access, zero to four wait states are Clock Generator
automatically generated, depending on the status of CPU ASE
and on-chip /0 (ASCI, CSI/O, PRT DATA register access). Softw
For internal I/O access, the value of the DMA/WAIT control gliware
register is ignored. Others
Application Manual
HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data
Reference Q&A
| Comment]
H |TACH | Section
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Type |HD641180X, HD643180X, HD647180X | Q&A No.| QA641-122A/E
Item | Inserted Wait States
Q . Classification

How many wait states are inserted after the reset start in MMU
the single-chip mode? . DMAC

ASCI
CSI/0
Timer

Bus Interface

Interrupt
11O Port
Memory
+ | Wait

A l Reset

After reset, three wait states are inserted, depending on the Low Power Mode
initial value. Refresh

Clock Generator
ASE

Software

Others

Application Manual

Other Data

Reference Q&A

Comment[

Section H 'TACH |
7% 2 Hitachi America, Ltd. « San Francisco Center ¢ 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819  (415) 589-8300



Type

HD641180X, HDB43180X, HD647180X| Gi&A No. | QAB41-024A/E

Item

Power-On Reset Sequence

Q

How is the power-on reset sequence performed?

Classification

MMU

DMAC

ASCI

CSl/0

Timer

Bus Interface

Interrupt

I/O Port

SECTION

Memory

Wait

| A |

[

Figure 1 shows the power-on reset sequence.

| Restart
’ Reset state Opcode fetch

-/ | Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

RESET

N
Ao"A19..______..._.___/

_ i T T
More that 6 clock cycles )

_ High impedance

Of
Restart address

Figure 1 Power-On Reset Sequence

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A R

Comment I

RESET pin should be low for more than 6 clock cycles.

HITACHI

Section

Hitachi America, Ltd.  San Francisco Center ¢ 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300 2 77




Type [HD641180X, HD643180X, HDG47180X| Q&A No. | QA641-058A/E
Item | Control Signal Status after Reset

Q Classification
What is the status of the control signals after each reset? MMU
DMAC
ASCI
CSlo
Timer
Bus Interface
Interrupt
1/0 Port
Memory
Wait
A + | Reset
The RESET signal must be asserted for at least 6 states. Low Power Mode
Table 1 shows the status of each control signal. Refresh
Table 1 Control Signal Status Clock Generator
Control Signal Status ASE
Address bus High impedance Software
Data bus High impedance Others
Control signals (RD, WR, ME, TOE, High (1)
ST, [IR, HALT, BUSACK, TEND)) Application Manual
E Low (0) HD641180X, HD643180X,
o Clock output HD647180X Hardware Manual
Other Data
However, if RESET is not held low for at least 6 clock states
at power-on reset, the state of these signals is undefined.
For external reset, each signal remains unchanged until it is
reset. Reference Q&A
QA641-024A

Commentl

Section - HITACHI
78 2 Hitachi America, Ltd. » San Francisco Center » 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 ¢ (415) 589-8300



Type [HD641180X, HD643180X, HD847180X | Q&A No. | QA641-025A/E
ltem | Bus Status during Sleep Mode

Q Classification
What is the bus status when the SLP instruction is MMU
executed? DMAC

ASCI
CSI/0
Timer

Bus Interface

Interrupt
1/0 Port
Memory
Wait

A [ Reset

Table 1 shows the bus status. + | Low Power Mode
Refresh

SECTION

Table 1 Bus Status

Clock Generator

Signals Status ASE
Address bus High (Ag—A g = FFFFFH)

Data bus High impedance Software
Control signals Inactive Others

Application Manual

HD641180X HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Commentl

H |TACH I Section
Hitachi America, Ltd. » San Francisco Center « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 2 7




Type |HD641180, HD643180X, HD647180X| Q&A No. | QA641-026A/E
Item | Sleep Mode and System Stop Mode

Q Classification
What is the difference between sleep mode and system MMU
stop mode? DMAC
ASCI
cslo
Timer

Bus Interface

Interrupt
1/0 Port
Memory
Wait

A Reset

Table 1 shows the major differences. + | Low Power Mode
Refresh

Table 1 Sleep Mode and System Stop Mode

Clock Generator

Mode Function Exit ASE
Sleep CPU stop « Interrupt (internal/external)

+ Reset Software
System CPU and internal  « Interrupt (external) Others
stop 1/O stop » Reset

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

‘ Comment

Section HITACH'
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Type |HD641180X, HD643180X, H0647180X[ Q&A No. | QA641-027B/E
Item | Recovery from System Stop
Q Classification
What is the system status after recovery from system stop MMU
mode? DMAC
ASCI
CSlo
Timer
Bus Interface
Interrupt
110 Port F3
Memory §
7]
Wait
A | Reset
System stop mode is a combination of sleep and I/O stop 4 | Low Power Mode
modes. Refresh
The HD64180 exits system stop mode on detection of NMI Clock Generator
or INT external interrupts only, except for RESET. ASE
If interrupts are globally disabled (IEF1 = 0), instruction Software
execution begins with the instruction following the SLP Others
instruction.
nstru Application Manual
If interrupts are globally enabled (IEF1 = 1), the appropriate | HD641180X, HD643180X,
normal interrupt response sequence executes. HD647180X Hardware Manual
However, 1/0O stop mode continues until the I/O stop bit is Other Data
set to O after recovery from system stop mode.
Reference Q&A
Commeml
HlTACH' Section

Hitachi America, Ltd. » San Francisco Center » 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300 2 81



Type |HD641180X, HD643180X, HD647180X] Q&A No. | QAB41-028B/E
Item | System Standby Function

Q Classification
Does the HD64180 have a system standby function (stop MMU
clock) to reduce power consumption? ‘ DMAC
' ASCI
CSI/0
Timer

Bus Interface

Interrupt
/0 Port
Memory
Wait

A [ Reset

No, clock stop function is not provided. Minimize the clock < | Low Power Mode
frequency to reduce power consumption. However, if you Refresh

stop the clock completely, MPU operation and data in the
registers are not guaranteed.

Clock Generator

ASE
To minimize power consumption, we recommend:

Software
1. Store all register information into battery backed-up RAM Others

2. Stop power supply to HD64180 Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

‘ Comment[

* Section HITACH'
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Type | HD641180X, HD643180X, HD647180X] Q&A No. | QA641-050A/E
ltem | Interrupt Sampling in Sleep Mode
Q Classification
1. Can an interrupt be accepted in sleep mode? MMU
2. If so, when is sleep mode cancelled? DMAC
ASCI
CSI10
Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

| A ]
1. The CPU accepts interrupts at the falling edge of the ¢

clock pulse one pulse after it enters sleep mode
(figure 1).

*lEF flag = 1:

* |IEF flag = 0:

2. Sleep mode is cancelled one and a half ¢ clock pulses
after an interrupt is accepted. The CPU status is
recovered according to the IEF flag status:

cycle

executes the instruction following the SLP
instruction for maskable interrupts

Reset

+ | Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

CPU begins an interrupt acknowledge

Application Manual |

CPU begins an NMI acknowledge cycle or

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

. Comment,

HITACHI
Hitachi America, Ltd. » San Francisco Center ¢ 2000 Sierra Point Pkwy. ¢ Brishane, CA 94005-1819 « (415) 589-8300

SECTION
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Type |HD641180X, HD643180X, HD647180X| Q&A No. | QA641-059A-2/E
Item | Interrupt Sampling in Sleep Mode

Interrupts can
. . be sampled
SLP instruction  Sjeep Interrupt
cycle mode l L acknowledge cycle
>l »|a

Ta Ty T Ts Ts Ty T2

16 1.50

Interrupt

Figure 1 Timing of Interrupt during Sleep Mode

Section H |TACH |
84 2 Hitachi America, Ltd. » San Francisco Center 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300



Type |HD641180X, HD643180X, H06471aoxr Q&A No. | QA641-029A/E
ltem | Dynamic RAM Refresh during DMA
Q Classification
Is DRAM refreshed during internal DMA operation? MMU
DMAC
ASCI
CSI/0
Timer
Bus Interface
Interrupt
1/O Port 3
=
Mernory g
Wait
A Reset
Yes, refresh cycles are inserted during internal DMA cycles. Low Power Mode
Refresh
The refresh controller does not distinguish DMA cycles from v
CPU cycles. Clock Generator
. . ASE
Dynamic RAM refresh is performed at the end of the
machine cycle during both CPU and DMA cycles. The Software
interval and duration of the refresh cycle are programmable. Others
Application Manual
HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data
Reference Q&A
Comment
HITACHI Secton

Hitachi America, Ltd. » San Francisco Center « 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 2 85




Section

86 2

Type [HD641180X, HD643180X, HD647180X| Q&A No. | QA641-030B/E

Item | Dynamic RAM Refresh

Q

1. Is the HD647180X refresh controller different from the
Z80 refresh controller?

2. What is the function of the R counter?

Classification

MMU

DMAC

ASCI

CSIo

Timer

Bus Interface

Interrupt

I/O Port

Memory

Wait

=]

1. Yes, the refresh controlier is different from the Z80
refresh controller. Refresh cycles are inserted or
supressed by software. Also, the interval (10¢—80¢) and
length (2¢—3¢) of the refresh cycle are programmable.
The refresh address (8-bit address) is output at Ag~A7
(figure 1).

MC Refresh cycle MC+1
—_— | ——————————
o LML I rerir

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manuai

Address X Ao—A7 X
REF _________..__\—__—_/____

Figure 1 Refresh- Example (refresh programmed to 3
cycles)

2. The R counter counts the number of CPU opcode
fetches. It has no relation to dynamic RAM refresh.

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

QAB41-022B

Comment ]

HITACHI

Hitachi America, Ltd. » San Francisco Center « 200C. Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300




Type |HDG41180X, HDG43180X, HD647180X| Q&A No.| QA641-060A/E
item | Refresh Cycle Insertion
Q Classification
Normally, a refresh cycle is inserted at the breakpoint of an MMU
instruction cycle (machine cycle). DMAC
Is it possible to insert a refresh cycle between consecutive ASCI
internal machine cycles (T;)? cSiio
Timer
Bus Interface
Interrupt
g
110 Port 8
Memory u
Wait
A I Reset
Yes, a refresh cycle can be inserted between internal Low Power Mode
cycles, and between internal and machine cycles (figure 1). \ | Refresh
Internal  Refresh Internal Clock Generator
MC* cycle cycle cycle MC*
—— | ASE
T3 T Tar TRz T T L Software
o L
Others
REF — /S
Application Manual
Internal Refresh
HD641180X, HD643180X,
McC* > cycle >t cycle > H’W HD647180X Hardware Manual
T3 T T T TR T Other Data
o _ ML Iy rueruri.
ger — 0 N~/
MC*: Normal machine cycle ( T4, T2, (Tw), and T3) Reference Q&A
Figure 1 Refresh Cycle Insertion Point
Comment
HITACHI Section

Hitachi America, Ltd. » San Francisco Center ¢ 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 2 @87




Type [HD641180X, HD643180X, H0647180X[ Q&A No.| QA641-061A/E
Item | EXTAL and ¢

Q . Classification
What is the relationship between EXTAL input and ¢ clock MMU
output when an external clock is input through EXTAL? DMAC
ASCI
CSI/I0
Timer

Bus Interface

Interrupt
1/0 Port
Memory
Wait

A I Reset

¢ clock changes synchronously with the falling edge of Low Power Mode
EXTAL (figure 1). Refresh

4 | Clock Generator

EXTAL
——L_l—__L__ ASE

Dolay —#= — —» <&~ Delay Software

0 : : Others

v

Delay: 40 ns typ (reference only) Application Manual

Figure 1 External Clock HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

' Commentl

Section HITACHI
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Type | HD641180X, HD643180X, H0647180X| Q&A No. | QA641-062A/E

Item | ¢ Clock Output Frequency Error

Q Classification
Normally, ¢ clock output frequency is one half of the crystal MMU
oscillator frequency. DMAC
Why does ¢ clock output frequency equal the crystal ASCI
frequency in our system? cslo
Timer
Bus Interface
Interrupt
I/O Port
Memory
Wait
A Reset
How RESET and Tout 1 terminals are handled may effect ¢ Low Power Mode
clock output frequency. Therefore, take the following two Refresh
types of measures:
P 4/ | Clock Generator
1. Check that the reset circuit design asserts the RESET ASE
signal for at least six clock states.
9 ' s Software
2. Do not pull down Tout 1 (it is an output signal). Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Commentl

HITACHI

Hitachi America, Ltd. « San Francisco Center » 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300

SECTION
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Type |HD641180X, HD643180X, HDS47180X| Q&A No. | QA641-123A/E
Item | ¢ Pin Handling

Q Classification
if ¢ pin is not used, can it be connect capacitively to GND MMU
(figure 1)? DMAC

ASCI
__‘I)J:]_—J‘ CSI0
-7-]; Timer

Bus Interface
Figure 1 Unused ¢ Pin

Interrupt
1/0 Port
Memory
Wait

A [ . Reset

Yes. The ¢ pin can be connected to GND through a Low Power Mode
maximum capacitance of 90 pF. i Refresh

+ | Clock Generator
ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Commem|

Section H'TACHI .
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Type [HDG41180X, HD643180X, HD647180X| Q&A No.| QAB41-031A/E

Item | ASE Trace Function

Q

How is ASE trace information displayed on the CRT?

Classification

MMU

DMAC

ASCI

CSsio -

Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

| A ]

After go or step command execution, the trace buffer
pointer indicates the last trace data location. Specify display
numbers with negative values until the pointer corresponds
to the trace pointer. After moving the trace buffer pointer
with the trace pointer command, you can specify the display
number with a positive value (figure 1).

Trace Trace
buffer Trace buffer
buffer N
pointer
Trace * isplay number
bt.xffer can be specified
pointer Increment by either positive
by negative or negative
value number

Figure 1 Displaying Trace Information

Reset

Low Power Mode

Refresh

Clock Generator

J [ASE

Software

Others

Application Manual

H180AS01 User's
Manual

Other Data

Reference Q&A

Comment l

HITACHI

Hitachi America, Ltd. » San Francisco Center 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300

SECTION
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Type | HD641180X, HD643180X, HD647180X| Q&A No. | QA641-032A/E
Item | Dynamic RAM Refresh of ASE

Q Classification
Dynamic RAM refresh depends on the refresh control MMU
register programming. DMAC
If the dynamic RAM refreshed during the wait state for ASCI
command input when using ASE? csyo
Timer
Bus Interface
Interrupt
1/0 Port
Memory
Wait
A Reset
When ASE is used, dynamic RAM refresh is executed as Low Power Mode
follows, depending on refresh control register programming: Refresh
1. Refresh enable: REFE = 1 Clock Generator
ASE
It REFE bit is set to 1, dynamic RAM is refreshed while V |AS
ASE is waiting for command input. Software
2. Refresh disable REFE = 0 Others
Application Manual
If BEFE bit.is se.t ‘to 0, dynamic RAM is not refreshed H180AS01 User's
while ASE is waiting for command input. (But refresh Manual
| i i .
cycles are inserted during trace.) Other Data
Reference Q&A

Comment

Section HITACHI
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Type | HD641180X, HDG43180X, HD647180X| Q&A No. | QAB41-033A/E

Item | Difference between RET and RETI Instructions

Q

What is the difference between the RET and the RETI
instructions?

Classification

MMU

DMAC

ASCI

CSI/o

Timer

Bus Interface

Interrupt

1/0 Port

Memory

Wait

| A ]
Both RET and RETI instructions return from a subroutine to

the main program. Both instructions have identical
functions.

However, RETI is normally used to return from an external
interrupt (INTg, INT4, or INT,) service routine.

Since RET! is a two-byte instruction, peripheral devices
know the completion of the current interrupt service routine
during RETI execution, especially when using daisychain
(Z80 peripheral).

However, for external interrupts, especially daisychained
interrupts, the RET instruction is useful for identifying an
internal interrupt service routine.

Reset

Low Power Mode

Refresh

Clock Generator

ASE

Software

Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Commentl

HITACHI

Hitachi America, Ltd. » San Francisco Center + 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300
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Type | HD641180X, HD643180X, H0647180XI Q&A No. | QA641-034A/E
Item | LD A, Rand LD R, A Instructions

Q Classification
Can the refresh address be read by executing an LD A, R MMU
or LD R, A instruction? DMAC
ASCI
CSIo
Timer
Bus Interface
Interrupt
1/0 Port
Memory
. Wait
A ] Reset
No, the refresh address cannot be read by executing the LD Low Power Mode
A, Ror LD R, A instruction. Refresh
The HD64180 incorporates a dynamic RAM refresh Clock Generator
controller. But the R counter indicates the number of CPU ASE
opcode fetch cycles and has no relation to dynamic RAM
refresh. V | Software
Others

Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

Reference Q&A

Comment[

Section HITACHI
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Type [HD641180X, HD643180X, HDe471aox| Q&A No.T QA641-035A/E
Item | Processing Speed of SD200 Cross Assembler
Q Classification
What is the processing speed of the cross assembler for the MMU
SD2007? DMAC
ASCI
CSI/0
Timer
Bus Interface
Interrupt
/0 Port 4
Memory §
Wait ®
A [ Reset
It is about 2.5 minutes per 1,000 steps (2.5 min/kstep) Low Power Mode
(floppy disk based) on the SD200 for S180XAS6F (version Refresh
1.0) Clock Generator
ASE
+ | Software
Others
Application Manual
HD641180X, HD643180X,
HD647180X Hardware Manual
Other Data
Reference Q&A
Comment
H |TACH ' Section
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Type | HD641180X, HDB43180X, HD647180X| Q&A No.| QAB41-036A/E
Item | LDIR Instruction

Q Classification
What is the bus cycle status during LDIR instruction MMU
execution? DMAC

ASCI
CSI10
Timer

Bus Interface

Interrupt
I/0 Port
Memory
Wait
A l ' Reset
Fourteen instruction cycles are repeated. The last execution Low Power Mode
cycle (BC = 0) is twelve cycles. That is: Refresh
« BC # 0: fourteen instruction execution cycles are Clock Generator
repeated ASE

« BC = 0: twelve instruction execution cycles are repeated | + | Software
Others
Application Manual

HD641180X, HD643180X,
HD647180X Hardware Manual

Other Data

See figure 1.

Reference Q&A

Commentl

Section HITACHI
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Type |HD641180X, HD643180X, HDG47180X| Q&A No. j QA641-036A-2/E
Item | LDIR Instruction

LDIR (ED B ¢)

Operation  (HLM —(©Em

BCr— 1> BC,
DE(+ 1 — DE,
HL+1 5 HL,
Repeat until BC,=0

Bus cycle

I €7D S B G O O G &
: 1st 2nd HL DE Ti T 1st
opcode opcode «+ opcode

fetch fetch fetch
/

SECTION

Execution cycle

3
i D D D D
1st 2nd HL DE

opcode opcode

fetch fetch

Last execution cycle (BC = 0)

1 machine cycle
**: Internal operation machine cycle

Figure 1 LDIR Instruction Timing
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Type |HD641180X, HD643180X, HD647180X| Q&A No. | QA641-063A/E
Item | Extension Instructions (INO, OUTO)

Q Classification
Are there any limitations when the INO or OUTO instructions MMU
access external I/0? DMAC
ASCI
Cslo
Timer
Bus Interface
Interrupt
/0 Port
Memory
Wait
A ‘ Reset
Yes, the INO and OUTO instructions can only access the Low Power Made
lower 256 bytes of /O space. Refresh
IN g, (c) and OUT (c), g instructions can access more than Clock Generator
256 bytes of I/0 space (figure 1). ASE
+ | Software
L o Others
OOFFH | | recosssy | focessedty [ Application Manua
v } Internal /0 } by INO or OuTe).g
ouTo
0000H Lt - - - oo od o eee o Other Data
/O space
Figure 1 1/O Space Access
Reference Q&A

Comment]

Section HITACHI
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Type |HD641180X, HD643180X, HDE47180X| Q&A No.| QAB41-064A/E
ltem | DEC (INC) and DAA Instructions
Q Classification
Normally, the DAA instruction is executed to obtain BCD MMU
data after ADD or SUB instruction execution. DMAC
Does the DAA instruction adjust the result after DEC (INC) ASCI
instructions? cslo
Timer
Bus Interface
Interrupt
/0 Port 8
(=
Memory %
Wait
A | Reset
No, the DAA instruction does not support BCD adjustment Low Power Mode
after DEC (INC) instructions. Refresh
DAA execution results depend on flag conditions. See table Clock Generator
1 for an example. ASE
Table1 DAA Example + | Software
Others
Flag " 7
Instruction Acc N C H Application Manua
(Initial value) 00 0 0 0 HD64180 Data Sheet
DECA FF 1 0 1
DAA F9 (FF + FA) 1 1 1 Other Data
Refer to the HD64180 user's manual for details.
Reference Q&A
Comment
HITACHI ' Section
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HD64180S NPU Network Processing Unit

Technical Q and A
Application Note

Preface

The HD64180S NPU (network processing unit) is a single-chip microcontroller that facilitates high-
speed, low-cost processing of a variety of communication functions such as communication protocol
and other user-specified functions.

The HD64180S mainly incorporates the following on a single chip:

SECTION

« 8-bit CPU

« Multiprotocol serial communication interface (MSCI)

« Asynchronous serial communication interface/clock-synchronous serial I/O port (ASCI/CSIO)
« DMA controller

The HD64180S enables high-speed data transfer by taking over communication program processing
from the host CPU.

This LSI, for example, can be used in an auxiliary communication system for computer-to-computer
communication, or in the distributed control unit installed in an industrial robot.

In addition, the HD64180S can be easily applied to any type of existing communication system
because it can interface with LSIs having conventional communication functions and can be
controlled by conventional communication programs.

How to Use This Technical Q& A Manual

This technical manual contains answers to questions that many users have asked regarding Hitachi
microcontrollers. It is intended to supplement the explanations in the current data books and user’s
manuals. Thus, please use this manual together with the data books and user’s manuals.

If any further questions arise as you use this manual and the products described, please do not
hesitate to get in touch with your nearest Hitachi semiconductor sales office.

H |TACH| Section
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Timer
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Type | HD64180S | aaa Noj QA641-002B/E
Item | Logical to Physical Address Translation
Q Classilfication
Can the MMU base register (MMU common base register MMU
and MMU bank base register) be programmed so that MSCI
common area 1 overlaps with the bank area? ASCICSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A l Interrupt
Yes, depending on the MMU base register programming, Bus Interface
common area 1 and the bank area may overlap (figure 1). Clock Generator
Figure 1 Overlapping Common Areas ASE
. Physical Software
Logical address space Others
address space
FFFFH
[ Qomnmon ) N 1EFFFH
areal | CommonF s area"‘:’" \ Application Manual
\ reg (OFH) s ]
DANNWN SN HD64180S
CO00H f/é{k/ XXKKA 1CFFFH Hardware Manual
7 Bak A\ ['5ank base , Overtap
% area /) e s S0 Other Data
1B000
% A,
4000H [/ area /4
Comman L 15000H
area0 S| 04000H Reference Q&A
0000H area0
Comment]
HITACHI
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Type | HD64180S | QaANo.|QAs41-004C/E
item | DE (DMA Enable) Bit in DMA Status Register

Q Classification
When NMI occurs, DE is reset to 0 and DMA operation is MMU
disabled, passing control to the CPU. MSCI
. ASCI/CSIO
1. How is DMA operation timing halted?
4 | DMAC
2. How does DMA operation restart? Timer
‘ Wait
Refresh
Chip Select
Low Power Mode
Reset
A ] Interrupt
1. When NMT occurs, the CPU takes control after the Bus Interface
current DMA cycle is completed (figure 1). Clock Generator
DE bit s reset to 0, then ASE
DMA operation stops Software
* Others
T T2 Ta Ti T2 T3 T
(N N W W S W
: : : Application Manual
bl P L HD64180S
: : ‘ ' Hardware Manual
- : : Other Data
1 DMAreadcycle  DMAwritecycle , CPUcycle
(DMA stops)
Figure 1 NMI Timing
Reference Q&A
2. To restart DMA operation, set DE bit to 1.
| Comment
Section HITACHI
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Type [HD64180S

| Q&ANo.{ars41-005AE

item | DWE Bit in DMA Status Register

DMA transfer, 1 must be written to the DE bit. However, if
the DMA transfer ends immediately before writing to the DE
bit, DMA transfer will undesirably resume when 1 is written
to the DE bit. The DWE bit prevents this, disabling any
unnecessary write operation to the DE bit.

Q Classification
What is the function of the DWE bit in the DMA status MMY
register? MSCI
ASCI/CSIO
v | pmac
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A ’ Interrupt
The DWE bit, which enables write operation/to the DE bit, is Bus Interface
necessary to prevent the DE bit from being affected by the Clock Generator
write operation to the other bits of the DMA status register. ASE
The following gives a more specific description.
: Software
Before writing to the EOT, EOM, BOF, or COF bit during Others

Application Manual

HD64180S
JHardware Manual

Other Data

Reference Q&A

Comment |

HITACHI
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Type [HD64180S | aza No.| Qrs41-008A/E
Item |Memory (specified in application program)-to-I/O DMA Transfer
Q Classification
. . . - MMU
Is it possible to execute memory (specified in application
program)-to-I/O DMA transfer independently of the MMU MSCI
base register? ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A | Interrupt
No, to execute memory (specified in application program)- Bus Interface
to-1/O DMA transfer correctly, one of the following two Clock Generator
conditions must be met: ASE
1. The physical source address is defined beforehand. Software
Others
2. A common area contains the value of the base register
that corresponds to the physical source address.
Application Manual
If the DMA transfer is executed using only the logical HD64180S
address, block transfer instructions can be used. Hardware Manual
Other Data
Reference Q&A
Comment I

Section HITACHI
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Type | HD64180S I Q&A No.| QA641-009B/E
ltem | Memory < I/O (Z80 Peripheral) DMA Transfer
Q Classification
- . MMU
When memory « I/O (Z80 peripheral) DMA transfer is
executed while DREQ is programmed for level sensitivity, MSC
DMA transfer does not complete correctly. ASCI/CSIO
Are there any restrictions on DMA operation? (RDY signal V| pmac
from Z80 peripheral is input to DREQ of HD64180S, with Timer
one inverter inserted to invert the active-high RDY signal.) Wait
Refresh
4
Chip Select 8
(o]
Low Power Mode %
Reset
A | Interrupt
The Z80 peripheral RDY signal is negated during DMA write Bus Interface
cycle to the peripheral LSI. Therefore, if DREQ is Clock Generator
programmed for level sensitivity, an additional DMA cycle ASE
starts since RDY is negated after DREQ sampling (figure 1).
Software
, DMAreadcycle |,  DMA write cycle . Others
t T T2 T3 ' Th Toi Tw T3 @' Ty
* LU LU UL L | Awplication Manual
Address :° : : : HD64180S
AR )? : ;: Hardware Manual
H N E /) Other D
7 E : . ther Data
(280 4 Y ~ Additional
peripheral DREGsampled ~ DMAcycle
RDY (1f DREQ is not negated here,
output) an additional DMA cycle starts) Reference Q&A
Figure 1 DMA Timing
Comment l Take one of three measures: 1) Program DREQ for edge sensitivity,
2) Insert a wait state during DMA write cycle to modify RDY response
timing, 3) Mask the DREQ (RDY) signal by the ACK signal.
HITACHI Section
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Type |HD64180S

| aaa NoQAB41-042B/E

Item |DACK Signal Generation

Q

How can the DACK signal be generated during channel 0
memory > external I/O DMA transfer?

Classification

MMU

MSCI

ASCI/CSIO

DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

Reset

| A |

When external I/O is accessed during a DMA cycle, the

a CPU cycle, DACK-T and ST signals are logical-ORed to
generate DACK-2 to distinguish a DMA from a CPU cycle

Interrupt

Bus Interface

external I/O address is output through the address bus. At ' Clock Generator
this time, the TOE signal and address output are decoded to
. . ASE
generate a DACK-T signal (figure 1, ®).
Software
When external I/O is accessed to initialize registers during Others

(figure 1, @). Application Manual
. HD64180S

Figures 1 and 2 (next page) show the DACK generation Application Note

circuit and signal timing, respectively.
rcui ignal timing, respectively. Other Data

Reference Q&A

Commeml

Section HITACHI
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Type|HD64180S | a&A NoJQA641-042B-2/E
Item |DACK Signal Generation
A
DACKT (Only DMAC
6 —— Decoder b ® ! accesses the 1/0)
Address ——>
DAGKS (DMAC and CPU
ST @ access the 1/0)
Figure 1 Circuit Example >
Q
S
w
[72]
E DMA read cycle E DMA write cycle E
i >
E T T2 T3 ' T4 T2 Tw Ta ' Ty
o
Address ' X EX; . X
joE — i A
DACK1 —1i E‘ : f——-—
© : vl M
ST —X\ P :
DACKZ E Lu
® . - . .
Figure 2 Timing Chart
H |TACH 1 Section
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Type [HD64180S | aaa Nolaasat-o97AE
Item |Ring Configuration during a Chained-Block Transfer

Q Classification
Is it possible to configure a ring, by using the function that MMU
allows a descriptor to specify n number of buffers during a MSCI
DMAC chained-block transfer? ASCI/CSIO
v | pmac
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A I Interrupt
Yes. Load the starting address of the descriptor Bus Interface
corresponding to the first buffer into the chain pointer Clock Generator
corresponding to the n-th buffer. In this case, operations are
. . ASE
the same as for the case without a ring.
Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Commeml
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Type |HD64180S | Q&A No.|QAs41-098AE
Item | CRC Code Transmission during a Memory-to-MSCI DMA Transfer
Q Classification
. . MMU
How is the CRC code sent during a memory-to-MSCI DMA
transfer? V| MscCi
ASCI/CSIO
v DMAC
Timer
Wait
Refresh z
Chip Select 5
Low Power Mode &
Reset
A | Interrupt
During a chained-block transfer, the CRC is automatically Bus Interface
sent when status bit 7 of the descriptor corresponding to Clock Generator
the buffer containing the last data value is set to 1. ASE
During a single-block transfer, set the CRCCC bit to1, and Software
the CRC code will be automatically sent if an underrun error Others
occurs at DMA transfer completion, setting the UDRN flag
to 1.
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment |
H |TACH | Section
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Type |HD64180S | Q&A No.|QA641-099AE
Item | DMAC Error Handling
Q Classification

What will happen when an error occurs during a DMA MMU

transfer between memory and the MSCI? v | MSscl

ASCI/CSIO

v | DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

- Reset

A l Interrupt

When an error such as counter overflow occurs in the Bus Interface

DMAC, the DMAC stops transfer. Clock Generator
When an error occurs in the MSCI, the DMAC does not stop ASE
the transfer, but indicates the error status in the descriptor. Software

Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment |
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Type | HD64180S | Q& No.|Qas41-044B/E
Item |DCD Pin and CDCD Flag
Q Classification
Is the CDCD flag (MST1, STH) reset when the DCD is MMU
asserted low? v | Mscl
v | Ascicsio
DMAC
Timer
Wait
Refresh
4
Chip Select g
Low Power Mode %
Reset
A ' Interrupt
No, the CDCD flag is not reset unless 1 is written to the bit Bus Interface
position. This allows the DCD interrupt to be serviced Clock Generator
correctly. ASE
If the DCD pin and the CDCD flag were reset Software
simultaneously, the DCD interrupt request would always be Others
cleared and could not be serviced when a higher priority
interrupt occurred simultaneously with the DCD interrupt
(figure 1). Figure 2 shows the actual function used by the Application Manual
HD64180S. HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment l
H |TACH | Section
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Type | HD64180S \ | Q&A No | Qa641-044B-2/E
Iitem |DCD Pin and CDCD Flag
A
i | ] i
CDCD flag I . I
: b
Higher priority : -
interrupt H ‘
DCD interrupt is
Interrupt routine with negated, so its
priority higher than interrupt routine never
DCD will execute executes
Figure 1 CDCD Flag Synchronized with DCD Pin
BCD pin | : I E
5 —
CDCD flag I . ¥ . I
Interrupt E E
source H
DCD interrupt routine
Interrupt routine with can be executed
priority higher than
DCD will execute
Figure 2 HD64180S CDCD Function
Section HITACHI
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Type | HD64180S | Q&A No.] QA641-100A/E
Item | Signal Direction of TXCM Pin (1)
Q Classification
Does the TXCM pin input or output the receive clock signal MMU
specified as the transmit clock signal by the MSCI MTXS v | Msci
register? ASCICSIO
DMAC
Timer
Wait
Refresh
Chip Select &
Low Power Mode %
Reset
A I Interrupt
The TXCM pin outputs the clock signal supplied from the Bus Interface
RXCM pin. Clock Generator
ASE
Software
Others
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
COmment[
MTXS register: MSCI TX clock source register
H |TACH | ‘ Section
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Type |HD64180S | aaA NoJaas41-101AE
Item |Signal Direction of TXCM Pin (2) -
Q Classification

Does the TXCM pin function as an input or output when the MMU
TXCM line input is specified as the transmit clock by the N | Mmsci
MSCI MTXS register, and the auto-echo function (where the
TXCM pin functions as an output) is selected by MMD2? |V | ASCICSIO

DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A l Interrupt
The TXCM pin functions as an output, with the MMD2 Bus Interface
register setting (auto-echo or local loop-back) given higher Clock Generator
priority. Similarly, MMD2 and MD2 register settings are ASE
given higher priority for pins TXCA and RXCA of
ASCI/CSIO, and pin RXCM. Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

‘ Commeml

MMD2: MSCI mode register 2

Section H |TACH '
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Type | HD64180S | aaa No.| Qasat-102AE
Item | AC Characteristics of Manchester Codes
Q Classification
How are the AC characteristics of the Manchester codes MMU
defined? The bit boundaries are unclear. N | wmsci
ASCI/CSIO
DMAC
Timer
Wait
Refresh
4
Chip Select g
Low Power Mode &
Reset
A I Interrupt
When TXCM functions as an input pin, the time between Bus Interface
the rising edge of the TXCM input and the intermediate Clock Generator
transition point of the Manchester code is defined as ASE
trppim- The same time period is also defined as ttppam
when TXCM functions as an output. Software
Others
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment |
HlTACHl Section
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Type |HD64180S | @z No.|ars41-103AE
ltem | AC Characteristics of Receive FM Data

Q Classification
What is the timing relationship between the external clock MMU
signal and FM-coded data received? v | MSci
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode

Reset

A l Interrupt

Bus Interface

The timing is shown in figure 1.

Clock Generator

t ASE
RCRM |
Software
RXCM Others
(input)
- Application Manual
1
tRDSM iy HD64180S
» “ | Hardware Manual

RXDM

(input) x X X Other Data
|

< 1-bit data >|

Figure 1 Receive Timing (RXCM = input) Reference Q&A

Comment I

Section HlTACHl
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Type | HD64180S | c&ANo.| QA641-104AE
Item | RXRDY Flag
Q Classification

Is it possible to clear the RXRDY flag (MSTO) by any MMU

method other than the three given in the manual: hardware [ | MSCI

reset, channel reset command, and system stop mode? ASCICSIO
DMAC
Timer -
Wait
Refresh
Chip Select §
Low Power Mode g
Reset

A l Interrupt

The RXRDY flag is automatically cleared when the receive Bus Interface

buffer is empty. Clock Generator
ASE
Software
Others

Application Manual
. HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment l
H ITACH | Section
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Type |HD64180S | @aANo.| Qae41-105A/E
Item | CRC Error Handiing
Q Classification

What must be done io prevent an interrupt if the CRC error MMU
interrupt bit is enabled, when the CRCE flag of MSClI status |4 | MSCI
register 2 (MST2) is set to 0 or 1 according to the contents

ASCI/CSIO
of the status FIFO during data reception? S
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A I Interrupt
The CRC interrupt (bit) usually must be masked. To Bus Interface
determine when a CRC error has occurred, generate an Clock Generator
interrupt at the end of the receive frame, and check bit 2 ASE
(CRCEF flag) of the MFST (MSCI frame status register)
within the corresponding interrupt routine. Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment l

Section HITACHI
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Type | HD64180S | ca&a No.| Qae41-106AE
Item | Transmit Data Fixing
Q Classification
Is it possible to hold MSCI transmit data to either 0 or 1 for MMU
consecutive cycles, by software? v | Mscl
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select 8
Low Power Mode §
Reset ®
A | Interrupt
Itis possible in the idle state, where 8-bit values in the idle Bus Interface
pattern register (MIDL) are sent. The MIDL value should be Clock Generator
set to 00H or FFH. ASE
Software
Others
Application Manual
HD64180S
|Hardware Manual
Other Data
Reference Q&A
Comment I
H lTACH l Section
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Type | HD64180S | @aa No.| Qas41-107A/E
Item | Mark Output Modulation
Q Classification

Is mark output subject to modulation when FM codes are MMU
selected? v | MscCi

ASCI/CSIO
DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

Reset

A I Interrupt

Yes. The 1 level is modulated for the corresponding code Bus Interface
type before being output. Clock Generator

ASE
Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment I

Section HlTACHl
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Type | HD64180S | aaaNo.| Qasa1-108A/E
Item | Idle Pattern Transmission
Q Classification
In HDLC mode, does the idle pattern transmission state MMU
enter the flag transmission state after all eight bits of the v MSCI
idle pattern have been transmitted? ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select é
Low Power Mode é
Reset
A I Interrupt
Yes. Bus Interface
Clock Generator
ASE
Software
Others
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment I
HITACHI ) Sector
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Type |HD64180S | Q&A No.| QA641-109A/E
Item | /O Direction Setting of SYNC Line

Q Classification
How is the /O direction of the SYNC line specified? MMU
v | MScCl
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A I Interrupt
It is specified by the MMDO register (002BH) as shown in Bus Interface
table 1. Clock Generator
Table 1 SYNC Line Direction ASE
Software
MMDO Bits SYNC Others
7 6 5 Protocol Mode Direction
0 0 O Asynchronous Input
0 0 1 Bytesynchronous mono-sync Output Application Manual
0 1 0 Byte synchronous bi-sync Output HD641803
Hardware Manual
0 1 1 Byte synchronous external Input Other Data
1 0 0 Bitsynchronous HDLC Output
1 0 1 Bitsynchronous loop Output
1 1 0 Reserved Output Reference Q&A
1 1 1 Reserved Output

Comment |

MMDO: MSCI mode register 0

Section H |TACH i
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Type | HD64180S | a&ANo.|aas41-110AE
Item | Synchronization Using SYNC Line
Q Classification
Is it possible to establish synchronization at the end of data MMU
similar to that at the beginning of data, by using the SYNC [y | MscI
lr::\:d:sl;dSCI byte synchronous and external synchronous ASCICSIO
DMAC
Timer
Wait
Refresh
Chip Select 3
Low Power Mode §
Reset ®
A I Interrupt
No. The HD64180S can establish synchronization only at Bus Interface
the beginning of data. Clock Generator
ASE
Software
Others
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
 Comment
H'TACH' Section
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Type | HD64180S | Q&aa No.| QAsa1-111AE
Iltem | Phase Relationship between SYNC Line and Data

Q Classification
What is the phase relationship between the SYNC line and MMU
data? V| Mmscl
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode

Reset

A ‘ Interrupt

The relationship is shown in figure 1. Note that sufficient Bus Interface
setup time and hold time are necessary for SYNC and data Clock Generator
in relation to the rising edge of the input clock pulse. ASE

Software
RXCM

(input) / tsysu Others
-

gt
tsYHD
SYNC -————:l
(input) <P / Application Manual
HD64180S

) {
tRDSIM tRDH1H Hardware Manual

RXDM
(input) X X Other Data
1 i

Reference Q&A
Figure 1 Phase Relationship between SYNC Line and
Data
Comment !
Section HlTACHl
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Type | HD64180S

| Q&A No.|QAs41-112AE

Item | SYNC Codes for Byte Synchronous Mode

Q

Must SYNC codes match during reception in MSCI byte
synchronous and external synchronous modes?

Classification

MMU

MSCI

ASCI/CSIO

DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

Reset

A ]
No, it is not necessary, because synchronization is
established using the SYNC line in byte synchronous and

external synchronous modes. Any SYNC code can be
transmitted.

Interrupt

Bus Interface

Clock Generator

ASE

Software

Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

| comment |

HITACHI
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Type |HD64180S | QaANo.| Qasat-113AE
Item | Data Insertion between Flags in Bit Synchronous Mode \
Q Classification

Is it possible to insert data between a closing flag and an MMU
opening flag, in bit synchronous mode? v | MsCI

ASCI/CSIO
DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

Reset

A ' Interrupt

Yes. Delaying the data write operation to the transmit buffer Bus Interface

allows the idle pattern register value to be inserted between Clock Generator
a closing flag and an opening flag. ASE

Software

Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment |

Section H lTACH |
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Type | HD64180S | Q&A No.|QA641-114AE
Item | Character Insertion in Bit Synchronous Loop Mode
Q Classification
. . . . . . MMU
Is it possible to insert a desired character during the idle
state in Bit Synchronous loop mode? v | wmsci
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select é
Low Power Mode ﬁ
Reset
A ] Interrupt
Yes. The primary station transmits a character written to Bus Interface
the idle pattern register. The secondary station transmits a Clock Generator
character written to the idle pattern register when the GOP ASE
bit is set to 1. When the GOP bit is cleared to 0, the
secondary station enters the retransmission idle state and Software
retransmits the data, which was transmitted from the Others
primary station, after a 1-bit delay time.
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment
HITACHI Section
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Type |HD64180S - | Qaa No.|qA641-115AE
Item | Address Field Check Usage
Q i Classification

In what kind of applications is single address 2 mode MMU
useful? v | MscCl

ASCI/CSIO
DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

Reset

A | Interrupt

Bus Interface

Single address 2 mode is very useful in the application
shown in figure 1, where data is transmitted to a specific Clock Generator
group of stations. This is achieved by specifying the group

address as the high-order address, and each terminal ASE
address as the low-order address. Software
Receive Others
stations
Transmit
station O
( ) :8 Group A Application Manual
HD64180S
) Hardware Manual
——C_> ) GroupB Other Data
__.O G (o}
roup ‘ Reference Q&A
Terminal

Figure 1 Data Transmission to Specific Stations

Comment ]

Section ) HITACHI
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Type | HD64180S | aaANo.| Qasa1-116AE
Item | ADPLL Synchronization Pattern
Q Classification
Is it possible to establish synchronization using the MMU
Manchester-coded ADPLL synchronization pattern in which v | msci
0s and 1s are reversed? ASCI/CSIO
DMAC
Timer
Wait
Refresh
4
Chip Select g
Low Power Mode )
Reset
A | Interrupt
Yes. Synchronization patterns AAH and 55H can both be Bus Interface
used. Clock Generator
ASE
Software
Others
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
" | comment [
H |TACH | Section
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Type [HD64180S | @aa No.| Qas41-117AE
Item | Duty Cycle for ADPLL Operation

Q Classification
Does the ADPLL operate correctly using an operating clock MMU
whose duty cycle is smaller than 50%? v | MsCi
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode

Reset

A l Interrupt

Yes. It operates correctly as long as tpp ywm and tpp | wm Bus Interface
characteristics are satisfied, where tp| ywp is the high-level Clock Generator
pulse width of the ADPLL operating clock, and tp; | wm is ASE

the low-level pulse width.

Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment I
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Type | HD64180S | Qaa No.|QAe41-118AE
Item | ADPLL Operation in Local Loop-Back Mode
Q Classification

Is it possible to extract the clock element from the data in MMU
the receive shift register, in MSCI local loop-back mode? v MSCI

ASCI/CSIO
DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

SECTION

Reset

A | Interrupt

No. Refer to figure 4-2, Block Diagram of the MSCI Bus Interface
Receiver, on page 111 in the hardware manual. Clock Generator

ASE
Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment I

H |TACH | . Section
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Type | HD64180S | QaA No.| Qas41-013C/E
Item | Timer Counting Operation Using Input Clock

Q Classification
MMU
MSCI
ASCI/CSIO
DMAC
v | Timer
Wait
Refresh
Chip Select
Low Power Mode

Can the timer count events by using the external clock?

Reset

1 A I , : interrupt

Yes. The internal timer can count the inputs on the TIN0 and Bus Interface
TIN1 pins by using the event-counting function with the Clock Generator
external clock set to a frequency of ¢/4 or smaller. ASE

Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment l

Section H |TACH l
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Type | HD64180S

| @z No.|QA641-119AE

Item | Compare-Match Flag

Q

Classification

What happens if the CMF flag is not cleared after the MMU
interrupt is issued (if enabled) when the contents of the timer MSCI
up-counter (TCNT) and timer constant register (TCONR)
match, setting the CMF flag? ASCICSIo
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A I Interrupt
If the CMF flag is not cleared, the operation enters the same Bus Interface
interrupt routine immediately after the preceding interrupt Clock Generator
routine. Consequently, the CMF flag must be cleared within ASE
the (first) interrupt routine.
Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment l

HITACHI
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Type | HD64180S 1 Q&A No. [ QA641-014B/E
Item | Bus State during Internal I/O Access

Q : Classification
1. What is the bus status during internal I/O access? MMU
MSCI
2. What happeps when external I/O is assigned to the same ASCICSIO
address as internal 1/0?
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A | Interrupt
1. Bus status during internal /O access is as follows: v | Bus interface
Clock Generator
« Databus
— Read: High impedance state ASE
— Write: Outputs data Software
» Address bus Others
— Read/write: Outputs address
2. When an internal I/O address and an external I/O Application Manual
address overlap, bus status is as follows: HD64180S
Hardware Manual
* Databus ‘
— Read: Reads internal I/O; does not read Other Data
external /O
— Write: Outputs data to both internal and
external I/O Reference Q&A

* Address bus
— ReadAwrite: Outputs address

Comment |

Section HITACHI
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Type | HD64180S | c&A No.|QAB41-046A/E
Item | Data Sampling Timing during Memory Read
Q Classification
Does the CPU sample data at the rising edge of T3 during MMU
opcode fetch cycles and at the falling edge of Ty during MSCI
operand and data read cycles? ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select _5_
-
Low Power Mode é..:
Reset
A I Interrupt
Yes, the GPU samples the operation code on the data bus at |V | Bus Interface
the rising edge of T3 while it samples operands and data at Clock Generator
the falling edge of T3 (table 1). ) ASE
Table 1 Sampling Timing Software
Others
CPU Cycle Sampling Timing
eration code fetch cycle T3 rising edge (T
Op A 8 - 9 edge (1) Application Manual
Data and operand fetch cycle T3 falling edge ({ )
HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment I
H |TACH | Section
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Type | HD64180S | Q&ANo.|QAs41-079AE
Item | Address Bus Status during INT, Acknowledge Cycle

Q Classification
What is on the address bus generated by the CPU during MMU
the INTq acknowledge cycle when TOE is asserted low? MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode

Reset

A l Interrupt

The CPU puts the PC value following the address of the last | Y | Bus Interface
machine cycle on the address bus during the INT,, Clock Generator
acknowledge cycle. Although TOE is asserted low in this ASE
case, it has no affect since RD/WR is negated.

Software

Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment

Section HITACHI
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Type | HD64180S l Q&A No.| QA641-080A/E
item | ST Output Timing in INT; Mode 0
Q Classification
How is ST output during the INTq mode 0 interrupt MMU
acknowledge cycle? MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select 5
Low Power Mode §
Reset ®
A , Interrupt
The timing is shown in figure 1. N | Bus Interface
Clock Generator
T T2 Tw w T3 ASE
Software
Others
Sr__——\l Application Manual
ts‘r“tr l‘- 131‘13? ||:I|aD§4d;A:a8rgSManual
Other Data
Figure 1 INT, (Mode 0) Operation Timing
Reference Q&A
Comment |
HITACHI Section
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Section

144 2

area 0 or in an area where banks are not switched. These

Type [HD64180S | Q&ANo.|Qas41-015B/E
Item | Interrupt during MMU Operation
Q Classification
How will the MMU be affected if an interrupt occurs during MMU '
its operation? MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A | v | Interrupt
If an interrupt occurs during MMU operation, the interrupt Bus Interface
vector is rglocated according !o the MMU base register Clock Generator
programming. Therefore, the interrupt vector should be
defined with reference to the MMU base register ASE
programming (figure 1). Software
However, the interrupt vector can be located in common Others

areas are always located in the same logical address space.

Application Manual

Interrupt HD64180S
vector 2 . Hardware Manual
Interrupt [ )
vector 1 'V X Base Other Data
Interrupt Interrupt - Base register (2)
vector + X vector : X ¢ register (1) {
Logical address space Physical address space Reference Q&A
Figure 1 Interrupt Vector Generation during MMU
Operation
Comment l
HITACHI
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Type | HD64180S | aaa Nol ansat-017AE
Item ]NTO Mode 2

Q Classification
MMU

In Z80 INTy mode 2, the LSB of the lower vector in the 16-
bit vector address (Ag) is always 0. MSCI
ASCI/CSIO

In the HD64180S, is the LSB of the lower vector (Dg)
automatically set to 0 in INT mode 2? DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

SECTION

Reset

A I v Interrupt

Bus Interface

No, in Z80 INTy mode 2, the LSB of the lower vector is not

- ; Clock Generator
automatically set to 0. The Z80 data book explains that the
LSB (Ag) must be set to 0. ASE
— Software
In HD64180S INT mode 2, the LSB of the lower vector
(Do) must be set to 0 since INT mode 2 requires a 2-byte Others
vector.
However, even if the LSB of the lower vector (Do) is set to Application Manual
1, the interrupt sequence is executed correctly. HD64180S
Hardware Manual
Other Data

Reference Q&A

‘ Commentl

H I TAC Hi Section
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Technical Questions & Answers

Type |HD64180S | Qaa No.|QAs41-018AE
Iitem | NMT during Interrupt Acknowledge Cycle
Q Classification
Is NMT acknowledged during the interrupt acknowledge MMU
cycle, such as forINT? - MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A I v | Interrupt :
Yes, one instruction (excluding El and DI instructions) is Bus Interface
executed after the TNT acknowledge cycle, then the NMI Clock Generator
acknowledge cycle. ASE
The NMT response sequence during the NMTI acknowledge Software
cycle is the same. Others
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment l

Section HITACHI
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Technical Questions & Answers

Note: NMT is latched immediately after the power-on reset
cycle.

Type | HD64180S | QaANo.|QAB41-019AE
Item | Interrupt after Reset .
Q Classification
Is NMTor INT acknowledged immediately after reset? MMU
MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A ’ N Interrupt
No, for three cycles immediately after reset (power-on reset Bus interface
cycie), NMI and INT are disabled. Clock Generator
After these three cycles, the first instruction is executed and ASE
interrupts are enabled. Figure 1 shows the timing. Software
Others
LML L LT
= : Application Manual
T Power-onreset : %::ri‘eﬁt:? :aDr%lxaBr?aSManual
9000H ntarrupts Other Data
Figure 1 Power-On Reset Timing
Reference Q&A

Comment I

HITACHI
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Type | HD64180S | Q&A No. | QAs41-0208/E
Item | Interrupt during Refresh Cycle

Q Classification
Is an interrupt (NMI or TNT) acknowledged during refresh MMU '
cycles? MSCI

ASCI/CSIO

DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode
. Reset

A I v | Interrupt
No, interrupts are ignored during refresh cycles. However, Bus Interface
NMI is acknowledged immideately after refresh cycles Clock Generator
during instruction execution because NMTI is edge sensitive. ASE
Figure 1 shows NMT acknowledge timing after refresh cycle.

Software
S W B e M W e W M Others
X X E_ Application Manual
Machine Refresh Last NMI
' cycle cycle machine acknow- HD64180S
cycle ledge Hardware Manual
NMI ———‘"_I cycle
Other Data
Figure 1 Refresh Timing
TNT (INT,, ﬁ and INT,) is ignored during refresh cycles. Reference Q&A

If INT remains active after the refresh cycle, it is
acknowledged during the instruction just after refresh.

‘ Comment |

Section ) HITACHI
148 2 Hitachi America, Ltd. « San Francisco Center ¢ 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300



Type | HD64180S | c&A No.|QAs41-021B/E
item | NMI Acknowledge
Q Classification
Is NMT acknowledged if it occurs during the timing sequence MMU
in figure 1? MSCI
i Lastmachine cycle ! ASCI/CSIO
Ty T2 LT DMAC
Timer
u : Wait
' Refresh
D W : Chip Select 8
(more than 120 ns) Low P Mod 'G
Figure 1 NMI Timing ow Fower Mode &
Reset
A I Interrupt
Yes, it tymyw (NMI pulse width) is 120 ns or more, NMT is Bus Interface
sampled and NMI acknowledge cycle begins after the last Clock Generator
MC (machine cycle). ASE
It the NM is asserted low for tNMIW or longer between 1 Software
and 2 in figure 2, it will be sampled at the falling edge of the Others
clock marked 2.
Application Manual
. Cu"e'.“ . Next instruction | HD64180S
_mit.m_c.tﬁb:q—ﬂ Hardware Manual
¢ |||||”||||H||||| Other Data
1 2
Figure 2 NMI Timing Reference Q&A
Comment |
H |TACH | Section
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Type | HD64180S | Q&ANo.| QA641-047A/E
Item | Interrupt Acknowledge Timing after El Instruction Execution

Q Classlﬂcathn
When is an interrpt acknowledged after an El instruction? MMU
MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A | N | Interrupt
Maskable interrupts (INTD, etc.) are acknowledged in the Bus Interface
last machine cycle of any instruction cycle other than El. Clock Generator
Note that no interrupts can be acknowledged during El ASE
instruction execution. Therefore, if an interrupt occurs Software
immediately before or during an El instruction cycle, it is Others

acknowledged after the end of the RETI instruction cycle
following the El instruction.

Application Manual

For example: HD64180S
Hardware Manual
Other Data
. « Interrupt request
El
RETI « Interrupt request acknowledged during this’ Reference Q&A

instruction
(interrupt acknowledge cycle)

Comment ]

Section . H ITACH'
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Type | HD64180S | Q&A No.| QAB41-048AE
Item | Interrupt Sampling during Block Transfer Instruction Execution
Q Classification
Normally, the CPU samples interrupts at the falling edge of MMU
the ¢ clock pulse prior to state Tg or Tj in the last machine MSCI
cycle. ASCI/CSIO
When does the CPU sample interrupts during a block DMAC
transfer instruction which may require over hundreds of Timer
i ?
machine cycles? Watt
Refresh
z
Chip Select g
Low Power Mode §
Reset
A I v | Interrupt
Bus Interface
The CPU samples interrupts at the falling edge of the ¢
clock pulse prior to state Ty or T;in the last machine cycle Clock Generator
of each one byte transfer (14¢ or 12¢) (figure 1). ASE
Software
Interrupt acknowledge cycle Others
(n —1)th byte
MC5 MC6
transfer cycle L n-th byte transfer cycle \ Ji.
—_—
MC4 v Application Manual
HD64180S
Hardware Manual
Interrupt Other Data
Interrupt
sampling
Reference Q&A
Figure 1 Interrupt during Block Transfer
Comment |
H |TACH | Section

Hitachi America, Ltd. » San Francisco Center » 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300 2 151



Type |HD64180S | caa No.|Asa1-049B/E
Item | Interrupt during SLP Instruction Cycle
Q Classification
What is the CPU status when an interrupt occurs during MMU
SLP instruction execution? MSCI
' ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A | v | Interrupt
The CPU operates as shown in figure 1. Bus Interface
Interrupt Clock Generator
acknowledge
SLP fetch cycle ; Sleepmode [~ cycle ASE
: Software
. Tt T2 T :Tgy Tgp ' T2 Others
Interrupt | | : : : Application Manual
: : H HD64180S
HALT T Hardware Manual
Address 2nd SLP opoode addross Y, )'( Next address - Other Data
FFFFFH
Figure 1 CPU Timing
When an interrupt is sampled during an SLP instruction Reference Q&A
cycle, HALT is asserted low for 1 clock state, and the
address bus outputs FFFFFH.
Comment I

Section H ITACH I
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Type | HD64180S

| a&ANo.|QAe41-050AE

Item |INT, Mode 0

Q

If the CALL instruction (three-byte instruction) is executed
during INT, mode 0 acknowledge cycle, the CPU cannot
return from the interrupt service correctly. Why is this?

Classification

- MMU

MSCI

ASCI/CSIO

DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

Reset

A |
INTo mode 0 operates as follows:

1. Stacks PC contents by an instruction, usually (one-byte)
RST, fetched during INT, mode 0 acknowledge cycle

2. Stops incrementing the PC during INT, mode 0
acknowledge cycle

3. Executes instruction fetched from data bus during
interrupt acknowledge cycle.

However, if the (three-byte) CALL instruction, which
requires three machine cycles to fetch including the

. operand, is executed during INT, mode 0 acknowledge
cycle, PC increment stops only during interrupt
acknowledge cycle (one machine cycle) and is incremented
by 2 during the rest of the CALL instruction (operand fetch).
As a result, PC + 2 is stacked as the return address.
Therefore, decrement the stacked PC value by 2 in
software to return from the interrupt correctly.

Interrupt

Bus Interface

Clock Generator

ASE

Software

Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment I
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Section

154 2

Type | HD64180S

| azANo.|QA641-051AE

Item | NMT Interrupt Sampling Timing

Sy

Tipriorto T;of last machine cycle

Figure 1 Interrupt Sample Timing during T;

Q Classification
. . . MMU
NMI is sampled at the falling edge of a ¢ clock pulse prior to
state T or T; in the last machine cycle of each instruction. MSCI
ASCI/CSIO
1. When is NMI sampled if the last machine cycle is an DMAC
internal T; cycle?
. Timer
2. How about INT? Wait
Refresh
Chip Select
Low Power Mode
Reset
A I Interrupt
Both NMI and INT are always sampled at the falling edge of Bus Interface
the second last ¢ clock pulse of the last machine cycle. The Clock Generator
NMI sampling is not affected by the number of internal T; ASE
cycles (figure 1).
Software
Interrupt
acknowledge Others
; |
>l Instruction cycle >ie cycle
T3 T4 T2 T3 T, 10T T Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment l

HITACHI
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Type | HD64180S | caa Nojas41-052AE
Item | Status Bit during TRAP
Q Classification
1. What happens if an aditional TRAP occurs before the MMU
INT/TRAP control register TRAP bit is cleared? MSCI
. ASCI/CSIO
2. What is the status of the TRAP and UFO bits in this
case? : DMAC
Timer
Wait
Refresh
4
Chip Select g
Low Power Mode ﬁ
Reset
A I v Interrupt
1. An additional TRAP interrupt occurs. Bus Interface
Clock Generator
2. The TRAP bit remains 1 since it can be cleared only by ASE
software.
Software
The UFO bit remains unchanged since it cannot be Others
modified while the TRAP bit = 1.
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
Cominentl UFO bit: Indicates if TRAP occurred in 2nd or 3rd opcode fetch cycle:
UFO bit = 0: TRAP occurred in 2nd opcode fetch cycle
UFO bit = 1: TRAP occurred in 3rd opcode fetch cycle
HITACHI Section
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Type | HD64180S | @z No.|QA641-053B/E
ltem | PC Stacking during TRAP

Q Classification
1. Why is the stacked PC value different for TRAP | MMu
occurrence during second opcode fetch and during third MSCI
opcode fetch? ASCI/CSIO
2. How can the first opcode address be calculated? DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A | v | Interrupt
1. Table 1 summarizes CPU operations when TRAP occurs Bus Interface

during the second and third opcode fetches. Clock Generator

Table 1 CPU Operations during TRAP ASE
Software
TRAP during 2nd TRAP during 3rd Others
Opcode Fetch Opcode Fetch
Bus Cycle PC Bus Cycle PC
1st opcode PC - 1 <& 1st opcode PC-3 Application Manual
fetch fetch
2nd opcode PC 2nd opcode PC-2 nan:;,: asrgsM anual
fetch fetch
Stack PC —— Operand PC-1 Other Data
read
—_ — 3rd opcode PC
fetch ' Reference Q&A
—_ — Memory read PC
— — Stack PC-1 —

Comment |

Section H |TACH |
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Type |HD64180S | Q&ANo [QA641-053B-2/E
tem | PC Stacking during TRAP
A

Therefore, the first opcode address can be calculated from one of the following
equations to execute the instruction disturbed by TRAP occurrence.

» TRAP during 2nd opcode fetch
1st opcode address = stacked PC value — 1

* TRAP during 3rd opcode fetch
1st opcode address = stacked PC value - 2

SECTION

H |TACH| Section
Hitachi America, Ltd.  San Francisco Center ¢ 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819  (415) 589-8300 2 157




Type |HD64180S | aaA NoQAe41-054B/E
Item |NMT during DMA Transfer

Q Classification
What happens to DMAC after NMI assertion? MMU
MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A I N Interrupt
When NMI is asserted low during DMA transfer, the DMA Bus Interface
transfer ends at the end of the current DMA cycle. Clock Generator
— ASE
However, note that the NMI acknowledge cycle begins at
different times, depending on the CPU status before DMA Software
transfer (figures 1, 2, and 3). Others
DMAC operations can be restarted by writing 1 to the
corresponding channel's DE bit. Application Manual
. HD64180S
NMI acknowledge cycle timings are shown in the following  |Hardware Manual
pages. Other Data

Reference Q&A

Commentl
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Type |HD64180S | Q&ANo |Qas41-054B-2/E
item |NMI during DMA Transfer
A

1. When DMA transfer starts during instruction execution cycle

a. When the DMA cycle starts during the instruction execution cycle, before the last
machine cycle (Tq, Tp, and Tg) of instruction A, NMI is sampled at the falling
edge of T in the last machine cycle of A (figure 1).

Rest of
Instruction instruction NMI acknowledge
Acycle DMA cycle Acycle cycle

_——————pj————————————
¢ J‘LFLI‘LJ"U"LF'LJ’LF}_F‘U‘IJ‘*.FLFLI’IF‘LFLI‘I_
= A
4

SECTION

NMI sampling to Wsampling to start NMI
stop DMA cycle acknowledge cycle
DREQ
samplin

e Figure 1 DMA Cycle Starting before Last Machine Cycle
b. When the DMA cycle starts during the instruction execution cycle, before the last

internal cycle (T;) of instruction A, NMI is sampled during the DMA cycle (figure 2).

Instruction T; of J—
Acycle DMA cycle instruction A NMI acknowledge

DREQ i/

A

DREQ
sampling

NMI sampling to start NMI
acknowledge cycle

NMI sampling to
stop DMA cycle

Figure 2 DMA Cycle Starting before Last Internal Cycle

H|TACH| Section
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160 2

Type |HD64180S | a&A No [QA641-054B-3/E
Item |NMI during DMA Transter
A

2. When DMA transfer starts at the end of the instruction execution cycle, NMT is -
sampled at the next falling edge of T, or T; of the last machine cycle of the next
instruction, B (figure 3).

Instruction A cyclé
(last machine cycle) DMA cycle 'NMi acknowledge cycie
>l >l
Uy
bREQ L'—-/+ i,

DREQ NMI sampling to NMi sampling to start NMI
sampling stop DMA cycle acknowledge cycle

Figure 3 DMA Cycle Starting at the End of Instruction Cycle

As shown in figure 1 to figure 3, NMT has the following two functions:

1. To stop the DMA.
2. To execute the NMT routine.

HITACHI
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Type | HD64180S | caA Nol Qasa1-0s5AE
Item | DREQI and NMI
Q . Classification
What happens to DMAC operation if NMT asserted low while MMU
the DMAC operates under the control of the DREQI pin? MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select S
Low Power Mode %
Reset
A [ | Interrupt
DMAC operation is suspended and NMI is sampled with the Bus Interface
timing shown in figure 1. Clock Generator
ASE
Software
'NMI acknowledge Others
CPUcycle DMAcycle CPU cycle cycle
T Sampling A X Not accepted Application Manual
OREQ =/ \tf HD64180S
i Hardware Manual
Other Data
Figure 1 DMA Cycle Stopped by NMI Reference Q&A
Comme m]
HITACHI Section
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Type |HD64180S | a&A No |QAB41-055A-2E

ltem | DREGi and NMI
A

Note that if DREQi and NMT are asserted low simultaneously, NMI sampling has
priority (figure 2).

‘NMI acknowledge
Instruction cycle cycle (DMA
(last machine cycle) disabled)
L)
DREQ;

N "/

Figure 2 DREQI and NMI Confiict

HITACHI
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Type | HD64180S | & No. QAsa1-056B/E
Item | Internal Interrupt Sampling Timing
Q Classlfication
External interrupts are sampled at the falling edge of state MMU
To or T; in the last machine cycle. MSCI
When are internal interrupts sampled? AScicsio
DMAC
Timer
Wait
Refresh
Chip Select é
Low Power Mode ‘qu
Reset
A I N Interrupt
They are sampled at the falling edge of state T or T; in the Bus Interface
last machine cycle of the instruction cycle. Clock Generator
ASE
Software
Others
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
00mment|
HlTACHI Section
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Type |HD64180S | Q&A No.| QAe41-057B/E
item |INTA Signal Generation

Q Classification
The HD64180S can be interfaced to the 8259 to control I/O MMU
interrupts. MSCI
. . ASCI/CSIO
1. How can we generate an INTA signal to be input to the
8259 from the HD64180S? DMAC
Timer
ions?
2. Are there any precautions? Wait
Refresh
Chip Select
Low Power Mode
Reset
A l v | Interrupt
1. Three TNTA signal pulses must be input from the Bus Interface
HD64180S to the 8259 to control interrupts: Clock Generator
a. One INTA puise for opcode fetch ASE
Software
b. Two INTA pulses for operand read Others
The TNTA pulse for opcode fetch can be produced by TR
and TOE. The TNTA pulse for operand read can be Application Manual
produced by RD. PP
HD64180S
This interface is the same as for Z80 and 8259. Hardware Manual
Figure 1 shows an example of an TNTA signal generation Other Data
circuit.
Reference Q&A

Comment l

This circuit is for reference only. Check logic and timing carefully for your application.

Section H |TACH |
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Type | HD64180S | @&ANo.|Qas41-057B-2/E
ltem | INTA Signal Generation
A
LS8
B Ls32 LS
LR __D————— Ls74
D PR Q@
HD64180S E’ _
LS8 oL Q
nesn:@o_r
I g
OE =
D o
WR 77}
Figure 1 TNTA Signal Generation Circuit Example
2. Precautions
+ This circuit cannot be used when the internal or external DMAC is used in the
system.
» When RD signal is used to generate the TNTA signal for operand read (1b
above) TOE must be used to avoid dataconflict between I/0O and memory (note 1
in figure 2).
« InTNTO mode 0, if the RST instruction (3-byte) is executed during its
acknowledge cycle, the PC is put on the stack. If a CALL instruction is executed,
PC + 2 is put on the stack.
H |TAC H ' Section
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Type| HD64180S | aaA Nof aas41-0578-3/E
Item | TNTA Signal Generation

A
'_N?t-) mode 0 Internal cycle
acknowledge cycle CALL instruction Stack Stack
(CALL instruction fetch) operand read (high) (low)

X PC XPC+1X PC +2 XSP—-IJSP—zx : x

Start address

A N LI
E I [ N O I A
E—l—l Note 1

o QA ) LT

NTA | .

Notes: 1. RD input to memory pulled high to
_prevent bus_confiict.
2. RD input to INTA pulled high to prevent
8259 malfunction.

Figure 2 TNTA Timing

Section HITACHI
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pre HD64180S | aaa Nol Qns41-081AE
Item | Interrupt Priority
Q Classification

1. How does the MPU accept interrupts that occurred MMU
simultaneously from many internal /O operations? MSCI

2. What about internal interrupts that occurred ASCICSIO
simultaneously with NMT or TNT? DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

SECTION

Reset
A | v | Interrupt

Internal interrupts are maintained, and interrupts are Bus Intertace
accepted in order of highest priority. Clock Generator
ASE

Software

Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

‘ COmmentI

H|TACH| Section
Hitachi America, Ltd. » San Francisco Center ¢ 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300 2 167



Type | HD64180S | QzA No.| QAe41-082A/E
Item | Interrupt Request during HALT Opcode Fetch ‘
Q Classification

Can the CPU acknowledge an interrupt request during MMU
HALT opcode fetch? MSCI

ASCI/CSIO
DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

Reset

A I v | Interrupt

Yes. When interrupt enable flag 1 (IEF1) is set to 1, the Bus Interface
CPU will acknowledge the interrupt request. Clock Generator

ASE
Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment I
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Type | HD64180S | Q&A No.| QA641-083A/E
Item |ST Output Timing during Interrupt Acknowledge Cycle

Q Classification
MMU
MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset

A l N Interrupt

ST status is the same as in modes 1 and 2. Bus Interface
Clock Generator

ASE
Software
Others

What is the ST status during the INT acknowledge cycle
in mode 0?

SECTION

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment ]
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Type {HD64180S | Q&A No. [ QA641-023C/E
Item | Wait Function at I/O Access
Q Classification

Is a wait state (Tyy) always inserted during /O access? MMU
MSCI

ASCI/CSIO
DMAC

Timer

v | Wait

Refresh

Chip Select

Low Power Mode

Reset

A I Interrupt

Yes, the number of wait states specified by the software Bus Interface
are inserted during external I/O access. Clock Generator

ASE
Software
Others

During on-chip I/0 access, no wait state is inserted.

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment l
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Type | HD64180S | Q& No.| QA641-024B/E

Item | Power-On Reset Sequence

Q

How is the power-on reset sequence performed?

Classification

MMU

MSCI

ASCI/CSIO

DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

N Reset

A

Figure 1 shows the power-on reset sequence.

Restart
Opcode fetch
Reset state T T2 T
¢
More than 6 clock cycles
— —p
RESET T\, / High
impedance

Address — D=—ts——(O0000H__

Restart address

Figure 1 Power-On Reset Sequence

Interrupt

Bus Interface

Clock Generator

ASE

Software

Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment

RESET pin must be low for more than 6 clock cycles.

HITACHI
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Section
172 2

Type | HD64180S | aaa No] QAB41-058B/E

Item | Control Signal Status after Reset

Control signals (RD, WR, ME, TOE,  High (1)
ST, [IR, HALT, BUSACK, TEND)
o ’ Clock output

However, if RESET is not held low for at least 6 clock states
at power-on reset, the state of these signals is undefined.
For external reset, each signal remains unchanged until it is
reset.

Q Classification
What is the status of the control signals after each reset? MMU
' MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
V| Reset
A I Interrupt
The RESET signal must be asserted for at least 6 states. Bus Interface
Table 1 shows the status of each control signal. Clock Generator
Table 1 Control Signal Status ASE
‘ Software
Control Signal Status Others
Address bus High impedance
Data bus High impedance

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Commentl
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Type | HD64180S | Qza No.|QAe641-026B/E

Item | Sleep Mode and System Stop Mode

Q Classification
What is the difference between sleep mode and system MMU
stop mode? MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select
N Low Power Mode
Reset
A l Interrupt
System stop mode is entered when the IOSTP bit is set to 1 Bus Interface
and the sleep instruction is executed. Other major Clock Generator
differences are as follows: ASE
« Sleep mode Software
CPU stopped; I/0 not stopped Others
* System stop mode Application Manual
CPU and I/0 stopped; clock generator and oscillator HD64180S
not stopped Hardware Manual
Other Data
Reference Q&A

Comment ,

HITACHI
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Type | HD64180S | Q&A No.| QAe41-028C/E
Item | System Standby Function

Q Classification
Does the HD64180S have a system standby function (stop MMU
clock) to reduce power consumption? MSCI
ASCI/CSIO
' DMAC
Timer
Wait
Refresh
Chip Select
v | Low Power Mode
Reset
A I Interrupt
Yes. However, if the clock is completely stopped, MPU Bus Interface
operation and data retention in the registers are not Clock Generator
guaranteed. ASE
To avoid these problems, we recommend that all register Software
information be stored in a battery-powered RAM and then Others
power supply to HD64180S be stopped.
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A

‘ Comment I
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Type | HD64180S | QaA No.|QA641-059B/E

item | Interrupt Sampling in Sleep Mode

In this case, input the external interrupt signal so that a
low level is sampled two or more consecutive times.

Q Classlfication
1. Can an interrupt be accepted in sleep mode? MMU
2. If hen is sl od led? MSol
. If so, when is sleep mode canceled?
P ASCICSIO
DMAC
Timer
Wait
Refresh
Chip Select
N Low Power Mode
Reset
A | v | Interrupt
. . Bus Interface
1. The CPU accepts interrupts at the falling edge of the ¢
clock pulse one pulse after it enters sleep mode (figure Clock Generator
1). ASE
2. Sleep mode is cancelled two and a half ¢ clock pulses SOWare
after an interrupt is accepted. The CPU status is Others
recovered according to the IEF1 flag status:
« IEFflag = 1: CPU begins an interrupt acknowledge Application Manual
cycle HD64180S
Hardware Manual
+ |EF flag = 0: CPU begins an NMI acknowledge cycle Other Data
or executes the instruction following the
SLP instruction for maskable interrupts
Reference Q&A

Comment I

HITACHI
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Type | HD64180S | @&ANo [QAs41-059B-2/E
Item | interrupt Sampling in Sleep Mode
A
Interrupts can Interrupt
be sampled acknowledge or
SLP instruction Sleep instruction
cycle ‘ L mode execution cycle
Pt
T T2
’ LI L
interrupt I E I
———————
H 25¢
Figure 1 Timing of Interrupt during Sieep Mode
Section H |TACH '
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Type | HD64180S | caa Nol arsat-020aE
Item | Dynamic RAM Refresh during DMA
Q Classification
Is DRAM refreshed during internal DMA operation? MMU
MSCI
ASCI/CSIO
DMAC
Timer
Wait
v | Refresh
Chip Select 8
Low Power Mode 2
Reset
A | Interrupt
Yes, refresh cycles are inserted during internal DMA cycles. Bus Interface
Clock Generator
The refresh controller does not distinguish DMA cycles from ASE
CPU cycles. Software
. Dynamic RAM refresh is performed at the end of the Others
machine cycle during both CPU and DMA cycles. The
interval and duration of the refresh cycles are
programmable. Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
Commentl
HITACHI " gotin
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Type | HD64180S | @&a No.| Qas41-0308/E

item | Dynamic RAM Refresh (R Counter Function)

M Refresh cycle MC +1
o_MJririrririereri
Address X LY LT X

Figure 1 Refresh Example (refresh programmed to 3
cycles)

2. The R counter counts the number of CPU opcode
fetches. It has no relation to dynamic RAM refresh.

Q Classification
1. Is the HD64180S refresh controller different from the Z80 MMU
refresh controller? MSCI
2. What is the function of the R counter? ASCucsio
DMAC
Timer
Wait
v | Refresh
Chip Select
Low Power Mode
Reset
A | Interrupt
1. Yes, the refresh controller is different from the Z80 Bus interface
refresh controller. Refresh cycles are inserted or Clock Generator
supressed by software. Also, the interval and length (2¢- ASE
9¢) of the refresh cycle are programmable. The refresh
address (12-bit address) is output at Ag-Aq (figure 1). Software
. Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment |
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Type | HD64180S

| QaA No.| QA641-060A/E

Item | Refresh Cycle Insertion

Q

Classification

Yes, a refresh cycle can be inserted between internal cycles,
and between internal and machine cycles since an internal
cycle is also considered as a machine cycle (figure 1).
Internal  Refresh
MC* cycle cycle
—_—l - l——
T3 T Tpy Tp2 T Ty
I rLrLrLrori
Internal Refresh
. cycle cycle MC*
>l >t »>|a—

T3 T3 T Tre Tz Ty

Internal
cycle McC*

mc*

)
REF

| U A

MC*: Normal machine cycle ( T‘, T2.(Tw) and Tg)
Figure 1 Refresh Cycle Insertion Point

Normally, a refresh cycle is inserted at the breakpoint of an MMU
instruction cycle (machine cycle). MSCI
Is it possible to insert a refresh cycle between consecutive ASCICSIO
internal machine cycles (T;)? DMAC
Timer
Wait
N Refresh
Chip Select
Low Power Mode
Reset
A l Interrupt

Bus Interface

Clock Generator

ASE

Software

Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment l
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Type | HD64180S | aza Nol QAe41-0958/E
Item | Bus Release Mode and Refresh

Q Classlfication
How is DRAM refreshed after BUSREQ occurs at @ in MMU
figure 1?
° Busroleasomode _ CPUCyde | pygier Mscl
XXX X WM R B ROTRWIT ASCICSIO
_ -L Timer
REF r Wait
Refresh © i
request I_I ——"1 Retains request v | Refresh
Chip Select
BUSACK | Low Power Mode
Figure 1 Bus Release Mode and Refresh Reset
A I ‘ Interrupt
Only one refresh request is retained, and it is performed Bus Interface
after the bus cycle following the CPU operation (one Clock Generator
machine cycle) in the figure. ASE
Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Commentl
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‘Type | HD64180S T Q&A No. | QA641-061B/E
Item | EXTAL Input and ¢ Clock Output
Q Classification
What is the phase relationship between EXTAL input and ¢ MMU
clock output when an external clock is input through MSCI
EXTAL? ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select §
Low Power Mode ﬁ
Reset
A I Interrupt
. . Bus Interface
¢ clock changes synchronously with the falling edge of
EXTAL (figure 1). V| Clock Generator
ASE
EXTAL t J i Software
Others
Delay —PE §<— —»E 24— Delay
¢ H I B I
. Application Manual
Delay: 15 ns typ (reference only) HD64180S
Hardware Manual
Figure 1 External Clock Other Data
Reference Q&A
Comment l
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Type | HD64180S

| azA No.|QA641-062AE

Item | ¢ Clock Output Frequency Error

Q

Normally, ¢ clock output frequency is one half of the crystal
oscillator frequency.

Why does ¢ clock output frequency equal the crystal
frequency in our system?

Classification

MMU

MSCI

ASCI/CSIO

DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

Reset

A l Interrupt
rf
How RESET and ST pins are handled may effect ¢ clock Bus Interface
output frequency. Therefore, take the following two types of Clock Generator
measures: ASE
1. Check that the reset circuit design asserts the RESET Software
signal for at least six clock states. Others
2. Do not pull down ST (it is an output signal).
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A

Comment |
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Type | HD64180S | QaA No.| QA641-096A/E
Item | ¢ Pin Handling
Q Classification
1. If ¢ pin is not used, can it be connected capacitively to MMU
GND (figure 1)? MSCI
. . ASCI/CSIO
2. How can radiated noise be prevented?
DMAC
HD64180S Timer
o Wait
;l; C <90pF Refresh
4
Chip Select 2
Figure 1 Unused ¢ Pin Low Power Mode é
Reset
A l Interrupt
| Yes. Th dio GN Bus Interface
1. Yes. The ¢ pin can be connected to GND through a
maximum capacitance of 90pF. V| Clock Generator
ASE
2. Radiated noise can be reduced by shielding LSI. Software
Note that the ¢ pin should be opened normally so that it is Others
an output signal.
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment I
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184 2

Type | HD64180S | Q&A No.|[QA641-031AE

Item | ASE Trace Function

TRACE ~ n n: Displayed number
Figure 1 Displaying Trace Information

Q Classification
How is ASE trace information displayed on the CRT? MMU
MSCI
ASCI/CSIO
\ DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
A | Interrupt
After GO or STEP command execution, the trace buffer Bus Interface
pointer indicates the last trace data location. Display Clock Generator
numbers are indicated with negative values unless the v | ASE
pointer is moved with the LINE command. After that, the
display number can be specified either with a positive or Software
negative value (figure 1). Others
Trace Trace
buffer Trace buffer ! Application Manual
buffer Negative
pointer  “Positive HD64180S
T Hardware Manual
race 4 isplay number
buffer : can be specified Other Data
pointer Increment by either positive
by negative or negative
value number
Reference Q&A

Comment ’

HITACHI
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Type | HD64180S | @&ANo.|QAs41-032AE
tem | Dynamic RAM Refresh of ASE
Q Classification
Dynamic RAM refresh depends on the refresh control MMU
register programming. MSCI
Is the dynamic RAM refreshed during the wait state for ASCICSIO
command input when using ASE? DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset
LI Interrupt
When ASE is used, dynamic RAM refresh is executed as Bus Interface
follows, depending on refresh control register programming: Clock Generator
V| ASE
1. Refresh enable: REFE = 1 Software
If REFE bit is set to 1, dynamic RAM is refreshed and Others
dynamic RAM contents remain intact, while ASE is
waiting for command input. Application Manual
HD64180S
2. Refresh enable: REFE = 0 Hardware Manual
Other Data
If REFE bit is set to 0, dynamic RAM is not refreshed
while ASE is waiting for command input.
Reference Q&A

Comment I
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Type |HD64180S | QaA No.| Qa641-033AE
Item | Difference between RET and RET! Instructions

Q Classification
What is the difference between the RET and RETI MMU
instructions? MSCI

ASCI/CSIO
DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode
Reset

A Interrupt
Both RET and RET! instructions return from a subroutine to Bus Interface
the main program. Both instructions have identical functions. Clock Generator
However, RETI is normally used to return from an external ASE
interrupt (INTq, INT, or INT) service routine. v | Software

Others
RETI notifies peripheral devices of the completion of the

current interrupt service routine.

Application Manual
Therefore, for internal interrupts, especially daisy-chained HD641803
interrupts, the RET instruction is useful for identifying an Hardware Manual
internai interrupt service routine. Other Data
Reference Q&A

Comment |

Section - HITACHI ) ) )
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Type | HD64180S | @aANo.|QA641-034B/E
Item |LD A, R and LD R, A Instructions
Q Classilfication
Can the refresh address be read by executing an LD A, R MMU
or LD R, A instruction? MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
P-4
Chip Select ,9
Low Power Mode %
Reset
A l Interrupt
No, the refresh address cannot be read by executing the Bus Interface
LD A, Ror LD R, A instruction. Clock Generator
: . ASE
The HD64180S incorporates a dynamic RAM refresh
controller. But the R counter indicates the number of CPU |V | Software
opcode fetch cycles and has no relation to dynamic RAM Others
refresh.
Application Manual
HD64180S
Hardware Manual
Other Data
Reference Q&A
Comment
H |TACH | Section
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Type |HD64180S | Q&a No.| QA641-035A/E
Item | Processing Speed of SD200 Cross Assembler
Q Classification

What is the processing speed of the cross assembler for the MMU
SD2007? MSCI

ASCI/CSIO
DMAC

Timer

Wait

Refresh

Chip Select

Low Power Mode

Reset

A ' . Interrupt

It is about 2.5 minutes per 1,000 steps (2.5 min./kstep) Bus Interface
(floppy disk based) of the SD200 for S180XAS6F (version Clock Generator

1.0). SE

v | Software
Others

Application Manual

HD64180S
Hardware Manual

Other Data

Reference Q&A

Comment I
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Type | HD64180S | Qaa No.| QA641-036A/E
Item |LDIR Instruction
Q Classification
What is the bus cycle status during LDIR instruction MMU
execution? MSCI
ASCI/CSIO
DMAC
Timer
Wait
Refresh
Chip Select 8
Low Power Mode EJ
7]
Reset
A I Interrupt
Fourteen instruction cycles are repeated. The last execution Bus Interface
cycle (BC = 0) is twelve instruction cycles. That is: Clock Generator
. . ASE
«BC #0: Fourteen instruction execution cycles are
repeated N | Software
N i . Others
*BC = 0: Twelve instruction execution cycles are
repeated
See fi 1 Application Manual
igur .
06 figure HDG4180S
Hardware Manual
Other Data
Reference Q&A
Comment l
H |TACH | Section
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Type | HD64180S | @&ANo | aas41-036A-2/E
Item |LDIR Instruction
A
LDIR (ED BO)
Operation (HUm - (DE)m
, -1 - BC r
+1 - DE,
+1-
Repeat until BC ;=0
Bus cycle
0
I €22 I G GH 0 0 )
13
1st 2nd HL DE Ti Ti st
opcode opcode bl ** opcode
fetch fetch fetch
~ /
* Execution cycle
¥
I S G G
1st 2nd HL DE next
opcode  opcode opcode
fetch fetch fetch
~\ V4
Last execution cycle (BC = 0)
*: 1 machine cycle
**: Internal operation machine cycle
Figure 1 LDIR Instruction Timing
|
/
Section H |TACH 1
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Type | HD64180S | a&ANo.|QAs41-063B/E
Item | Extension Instructions (INO, OUTO)
Q ' Classification
Are there any limitations when accessing external /O, by MMU
using the instructions whose higher address is 00H such as MSCI
?
INO and OUTO? ASCICSIO
DMAC
Timer
Wait
Refresh z
Chip Select £
Low Power Mode ®
Reset
A | Interrupt
Yes, the INO and OUTO instructions can only access the Bus Interface
lower 256 bytes of I/O space. Clock Generator
ASE
IN g, (c) and OUT (c), g instructions can access more than
256 bytes of /O space (figure 1). V| Software
Others
FRFFH e aeeaaans
- Accessed Appllc;tlon Manual
............ A 4 LbyINg(cor |HD64180
b‘f,;?:, OUT (c). g Hardware Manual
oooon (2272 ). wamatve. | O Other Data
/O space
Figure 1 1/0O Space Access Reference Q&A
| Comment |
HITACHI Section
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Type | HD64180S

| @aA No.| QA641-064B/E

Item | DEC (INC) and DAA Instructions

Q

Classification

No, the DAA instruction does not support BCD adjustment
after DEC (INC) instructions.

Normally, the DAA instruction is executed to obtain BCD MMU

data after ADD or SUB instruction execution. MSCI

Does the DAA instruction adjust the result after DEC (INC) ASCICSIO

instructions? DMAC
Timer
Wait
Refresh
Chip Select
Low Power Mode
Reset

A I Interrupt

Bus Interface

Clock Generator

DAA execution results depend on flag conditions. See table ASE
1 for an example. Software

' Others
Table 1 DAA Example

Flag Application Manual

Instruction Acc N C H HD64180S
(Initial value) - 00 0 0 0 Programming Manual
DEC A FF 1 0 1 Other Data
DAA F9 (FF + FA) 1 1 1
Refer to the HD64180S user's manual for details. Reference Q&A

Comment I

Section HITACHI
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HD64180 8-Bit Microprocessor

Technical Q and A
Application Note

INTRODUCTION

The HD64180 is a high-performance 8-bit multichip microprocessor which
has object code compatibility with the 80 families. System cost is reduced
by incorporating such powerful components on-chip as CPU, MMU, DMAC, PRT,
ASCI, and CSI/O. Internal Op-Code trap for error protection improves
system reliability. As the HD64180 is fabricated by the advanced CMOS
process technology, low power consumption and wide operational power supply
voltage range are realized. The low power consumption modes(sleep and.

system stop) greatly reduce average power dissipation.

HOW TO USE THIS MICROCOMPUTER
TECHNICAL Q&A MANUAL

This is a technical manual composed of answers to questions that many users
have posed regarding Hitachi microcomputers in the recent months. This

| is intended to suppl the explanations in the current data books
and user's manuals. Thus, please use this manual together with the user’s
manuals and the data books.

If any further questions arise as you use this manual and the products that

described, please do not hesitate to get in touch with your nearest Hitachi
semiconductor sales office.

HITACHI
Hitachi America, Ltd. « San Francisco Center ¢ 2000 Sierra Point Pkwy. ¢ Brishane, CA 94005-1819 < (415) 589-8300
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No. QA641-001A/E

O4s O8s MsMOi16M O Software
Type HD64180 Div

[JEvaluation kiﬁmt’xlator Osp [JsBC

Item MMU Operation

Q Classification

o |MMU
How will the MMU operate if MMU Base Registers DMAC
(MMU Common Base Register and MMU Bank Base Register)
are programmed to exceed 512k bytes of physical ASCIL
address space? cS1/0

An example follows. TIMER

BUS INTERFACE
INTERRUPT

Logical Address Space Physical Address Space

WAIT
$FFFF MMU Common RESET
Common Base Register

Area 1 + :> LOW POWER MODE

REFRESH
$C000 $81000 CLOCK GENERATOR
\% ASE
($7FFFF) -
‘SOFTWARE
OTHERS

A I Applicable Manual
If physical address space exceeds 512k bytes, the

Title ]
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