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Introduction

This <Hierarchical Design> is intended for the user to acquire the knowledge in
hierarchical design performed in CR-5000/System Designer, and learn the op-
eration for creating circuit blocks, thus implementing a smooth system opera-

tion.
For basic operation of the System Designer, see “Operation Guide -BEGINNER-"
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1. Performing Hierarchical Design

® Hierarchical Design

Circuitdesignis performed hierarchically by representing sections of the circuit
ascircuitblocks.

L. Cir 0201, snt

R e

1 — et 1
v | T T T

o.Ccir-001. a0t

002 sht

For example, in the above schematic, the actual circuit for the circuit block
BLOCKI1 input to sheet 1 of schematic directory A.cir is contained in sche-
matic directorya.cir.

Hierarchical design can be either bottom-up or top-down design.

\@M For reference, see “sample3” implemented in hierarchical design.

A /;4440°4dqdd?dA/A/4/40/0/44
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. 1. Performing Hierarchical Design

When designing a circuit to perform a specific function using top-down design,
the design proceeds from the top to the bottom level by progressively splitting
the circuitinto smaller sections.

¢{/ EXAMPLE  Design for a personal navigation system

Top-down design

Magnetic sensor section LED monitor section

ahil
X-axis [
an e,
' | ] Y-axis
Tl Z-axis

Jikul 1

1 2 i AT T
p———n

subl

sub?

Bottom-up design

When circuits that perform specific functions can be reused either in the same
circuitor in another circuit design, bottom up design for each function proceeds
from the bottom to the top level.

A /;4440°4dqdd?dA/A/4/40/0/44
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. 1. Performing Hierarchical Design

In SystemDesigner, circuit blocks are managed using the following files and

Circuitdirectory.
4 _ )
TOP.cir / 001.sht
Circuit Block

—T1 Taf—

-T2 T54—

e L) T6 b

CONT
Block subcuircuit Block symbol sheet
CONT.cir / 001.sht CONT.smb
The symbol
S represents the
=72 5T i i
- @ﬂ_l I_—JVV\/J@M I circuit block
\
T2 GIZ—/VV\/—MTS \
inLabel
. @zu\/\/\,_ZDf@ P
netLabel partName of the
hierarchy
\_ connector J

Connection between higher level nets and the nets within the circuit block
takes effect when “pinLabel” of the block symbol and the “partName” of the
hierarchical connector of the block subcircuit are of the same name. (The net
Label of the net to be connected with the hierarchy connector also has the

same name. )

When the part name of the hierarchy connec-
tor of the block subcircuit and the pinLabel of
the block symbol have the same name as
shown above, this means the connection is in
place to [T1] net of the block subcircuit
because net [IN1] of the higher level is
connected to pin Label [T1] of the block
symbol.

Connection remains unchanged even if there

TOP.cir / 001.sht

IN1

Circuit Block

™
T2

=73

T4~
5

T6

CONT

OUT1

IN1 iCir
™

uit Block

is a different block symbol figure as shown at
right. T2 Te ouT1
—y3 _ T5h
T4
I cont
Tz 7 % 7
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. 1. Performing Hierarchical Design

\@ NOTE

*Path to Keference

To put the circuit block into the schematic sheet, the block subcircuit and the
block symbol, both of the same name, need to reside in the same directory.

Block subcircuit XX.cir
Block symbol sheet xx.smb

Ifthe block subcircuit and the block symbol, both having the same name, reside
under the same directory, they can be used as the circuit block. (If the circuit
block is automatically created, it will be created in the same directory.)

___ sample3d
— TOP.cir

— 001
— 002

— | CONT.cir

=Block subcircuit
001

— | CONT.smb| =Block symbol

——| IC-CONT.cir =Block subcircuit
001

=Block symbol

— | IC-CONT.smb

W ATTENTION

For input of a circuit block, you need to set the directory having the block
symbol and the block subcircuit to the symbol path within the Data Resource
File (landata.rsc). The circuit block path will not be referenced. (The block
symbol and the block subcircuit will be stored in the same directory.)

Symbol Search Path

0 current xx.smb

1 local Jsmb

2 smb1 /symbol/smb1 _ |
3 smb2 /symbol/sme// . -
4 blk1 /block/blk1

/

O —O
G0 | A | T s
z D @ T2 e b [ 5

T3 e TG

XX.Cir

About the circuit block path:

It will not be used for the circuit blocks created by the Rev.6.0 software.

For circuit blocks created before Rev. 5.0, see “Circuit blocks created by the Rev.5.0 or
earlier” at the end of this manual.

Tz 000004

% 7 7
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. 1. Performing Hierarchical Design

® /nstance Hierachy and Definition Hierarchy

Whendesigningcircuitsusing hierarchical design, the structure ofthe hierarchy
isrepresented by the instance hierarchy and the definition hierarchy.

For example, two instances (BL1 and BL2) of a circuit block from circuit a.cir
have been input to circuit A.cir, as shown in the figure below.

A.cir

Circuit a.cir contains a component with the
reference "R1". However, the reference
information from the circuit block cannot be
used on the A.cir sheet when there is more
than one instance of the same circuit block
(e.g. BL1 and BL2) as this results in the

reference ("R1") appearing more than once.

In this case, SystemDesigner creates and
stores the reference information from the
circuit block in the highest level circuit
directory (A.cir) based on the instance data
file (instnc).

(The reference information indicates that
circuit blocks BL1 and BI2 contain the R10
and R11 components, respectively.)

In this way, lower level circuit directories
(a.cir) form an instance hierarchy from the
viewpoint of the highest level circuit directory
(A.cir).

Only instance information = property
editing can be performed in the instance
hierarchy.

Definition hierarchy

In contrast, the circuit directories containing the circuit blocks form the defini-
tionhierarchy.

Editingofthe internal circuits of circuit blocks can be performed in the definition
hierarchy. Therefore, if changes to the circuit change the components or related
data, this also changes the contents of the circuit blocks input to schematic
directories higherinthehierarchy.

When changing circuits in the definition hierarchy, note that changing the sheet size and

ATTENTION

W— position of net terminals in particular results in the system being unable to perform internal
display of the circuit block or to expand the circuit block.

Tz 7 % 7
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2. Creating a circuit block

® Creating a circuit block in a bottom-up manner

How to create a block symbol from the block subcircuit.

Block subcircuit
Block symbol
O W — (B symeall—
T2 T5 —T1 T4—
OGN0 | | I of
T6 T3 T6
QAW — 20T

The following two methods are used to create a circuit block from the circuit
being edited or from the circuit already created.

1.Automatically create the block symbol sheet from the circuit directory
being edited.

2.Create the block symbol sheet with reference to the circuit directory
already created.

1.When automatically creating a block symbol sheet from the circuit directory
being edited:

Create the block symbol after adding modification for automatic creation of
block symbol in the block subcircuit.

Either of [Generate Entire Sheet’s Block] or [Edit Block Symbol ] will be
used in the command.

¢/ EXAMPLE 1) Enter the hierarchical connector symbol into the net end point to be the
pin of the block symbol.

Choose [Place] -[External Port] from
i Port Mame % Symbal Mame
the menu bar.
Swmbol Path
|8 : other ;I
[l .
export Ut . smb Switch the panel menu to [Symbol
export io.smb
expart in. smb Name]

The symbols to be the hierarchical
connector will be listed.

|

A /;4440°4dqdd?dA/A/4/40/0/44
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. 2. Creating a circuit block

@See Also For more details on external ports, see "Block Generator Resource File" and "External
port Symbols”.

2) Input the hierarchical connector into the net end point.

If you have set the parts name of the hierarchical connector, the parts name desig-
nated here will be the pin hame of the block symbol.

e e fza QNT.cir 007 .sht
File Edit Place Draw iew Attribute  Herarchy Ervieonment  Ltilities  Communication  Help
zuren g | [ LSt afsle] From
F B
1C41
1]z Pl ™ STORE
SMN7AHC 138N
TLHPORT-CHTA ® ;{@/ :J:
o171 YCIOlU 7 e/ ol e el v
Foan RT-CHT2
Ored Ou—l b € Port Name = Symbol Mame
3 H 13 i TChT3 s Gymbol Path
WTED A
Ve Oi: IQFQT—F‘N‘M [o¢ other =
v3 (O
E 11 FOET-CNTE exportoct. sub
export io.znb
g ¥4 Oiu ‘Erf ST export in.snb
G vs (O i
4 - g > T
2h ve [O- = —oNT
2 =] V7 [ &)
+E
57
—
- 1uF,
1c42 |
[ [l Bl
l— ¥ Snap to Grid | Select & 0
I0-CONT. P /001 shrt
|

NOTE If you have the 10 property set to the hierarchical connector pin, you can specify the posi-
tion in which the pin for DIP Type and QFP Type occurs.

3) Specify [Hierarchy] - [Edit block symbol], or [Hierarchy] -[Generate Entri
Sheet's Block] from the menu bar.

Open Symbol Editor of Current Girc.. [E3

The block symbol does not exist.
Create and edit ?

Cance| |

¥

Select the type of the symbol to be created.

Generate Block All

Bensrate DIP Typs Synbol Create the block symbol in the same

I

¢ Cenerate OFF Type Symbol directory containing the subcircuit
¢ Genmerate BOX Type(DIF) Symbol block.
¢ Generate BOX Twpe(OFF} Swymbol
= Circuit Sheet Size Symbol Gernerate
¢ Circuit Shest Bize Swnbol Generate(with pins)

Close

7z 7/ 7
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. 2.Creating a circuit block

*External Port Symbols

Take note of the following points when creating external port symbols.
Thesymbol filenameis "exportxxx.smb".

Any symbol figure can be used.

Component type: Hierarchy connector
Functiontype : DEFAULT LOGIC

The number of pins is 1.
\ The IO property can be none. /

~

*Auto-generated Symbols

DIP symbol

1111
T

Box (DIP) symbol

Internal circuit outline symbol

(usually 001.sht) for the internal circuit.

No pin is generated in this symbol.

The following six shape types of symbols can be auto-generated:

QFP symbol

Box (QFP) symbol

Internal circuit outline symbol (with pins)

These symbols are generated in the same size as the sheet size of the first sheet

X X X

X X X

Pins are generated at the same
locations as hierarchy connectors.

\@ NOTE | For more detail on the parameter for the shapes of auto-generated symbols, "Block

Generator Resource File" and "External port Symbols".

@See Also The parameters for the shapes of auto-generated symbols are defined in "Block Genera-

tor Resource File(geneblk.rsc)" .

7z 7/

7 7
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. 2. Creating a circuit block

*Block Generator Resource File (geneblk.rsc)

asfollows;

<DIP type>

Auto-generateOutline Symbol
Generate Template Circuit Sheet
BlockPartial Circuit

Create HBS File

Line width, line type, and
color of rectangle line

yd

Pin pitch I
&

. Margin from rectangle
/
— corner

Leader length,
" color, and line type

O_

/

<QFP type>

Pin pitch

Cut length
of rect-
angle
corner

Origin position _

Rectangle size\n| | | | |

Origin position

Negative logic
representation ON/
OFF and circle size

Rectangle size

Negative logic
representation
ON/OFF and
circle size
Leader length,
,~ color, and line
type

— Margin from rect-
' angle corner

Line width, line type,
and color of rectangle
line

The block generator resource file (geneblk.rsc) defines the symbol sheet
names and placement methods for external port symbols to be used when the
followingcommandsareexecuted:

1.A set of parameters for outline symbol auto-generation can be set sepa-
rately for two shape types of symbols to be generated (DIP and QFP types)

®Pin array (based on I/O
property)

®For symbol and pin
property viewers:
Font number
Placement position
Origin position
Angle
Color display ON/OFF

®Pin array (based on I/O
property)
®For symbol and pin
property
viewers:
Font number
Placement position
Origin position
Angle
Color display ON/OFF

7z

77
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. 2.Creating a circuit block

2.The parameters for generating partial circuit blocked symbols can specify
the line type and color of the symbol outline and the external port symbol
(hierarchyconnector)name.

3. The parameters for generating internal circuit templates can specify the
followingettings:
Margin from sheet corner

Connector Connector
generation [«—»| spafth.g_:l
position

— =]

Net leader length

Sheet size table number |

-Symbol used (based on I/O
property)
-For sheet and connector
property viewers:
Font number
Placement position
Origin position
Angle
Color display ON/OFF

4.The order of definitions in the HBS file can be defined.

W ATTENTION

The "I/O properties” set for external port symbol pins take effect only when a new
Block symbol sheet is created. Even when you modify an already existing symbol
sheet, the same I/O properties as are used for the modified symbol sheet. To
recreate a symbol with new I/O properties on a schematic, delete the symbol sheet
and create it again as a new one.

V000000

72222

7/ 7

10

Hierarchical Design




. 2. Creating a circuit block

2. When creating a block symbol sheet with reference to the circuit already

created.
First enter the hierarchical connector in the block subcircuit, then create the

block symbol.

¢/ EXAMPLE 1) Enter the hierarchical connector symbol to be the pin for the block
symbol into the net end point, then save the block subcircuit.

@See Also See the previous section for how to enter the hierarchical connector.

XXX.cir/001.sht

T1( BE—I |———’W\/—€T4 )T4/
T2( 2N, {><~r Brs
QAW — O

Hierarchy connector and
the parts name

2) Open the block symbol sheet (XXX.smb) with the name same as
block subcircuit (XXX.cir).

XXX.smb

Create with the same

name Change the sheet property and
change the component type to
[Block].

Component type
: Block

Block check is performed to open the file of the same name.

3) Choose [Hierarchy] - [Generate Block Symbol Pin] from the menu
bar.
A pin will be created by using the hierarchical connector already
entered in the block subcircuit as the pin of the symbol.
Edit the block symbol.

- - — 2 TX@pinNu
' 72X @pinNu
: T3X @pinNu
, T&X @pinNu
| T5X @pinNu
- - — 2 TeX@pinNu

r——-— - ==

The pin is generated outside the sheet size.

7z 7/ 7 7
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. 2.Creating a circuit block

*About block check

When both the circuit directory and the symbol sheet of the same name are
contained in the same directory, consider them as the circuit block, and
check consistency of block each time the circuit or the symbol sheet is
opened or closed.

The following conditions are checked, and if something wrong exists, then a
warning message appears in the dialog.

N
1.Ifthe hierarchical connector of the subcircuit block has no name

2.If there is no pin name of the block symbol corresponding to the hier
archical connector of the subcircuit block.

3.If there is no pin name for the pin of the block symbol.

4 If there is no hierarchical connector of the subcircuit block corre
sponding to the pin of the block symbol.

If there is no
parts name in

the hierarchical
connector.

Block subcircuit

Block symbol sheet

™™ T4
TS

T6

If there is no pin
name for the
block symbol.

You can confirm the details of the warning message by choosing [Utility] -
[Open/Save Log Check] from the menu bar.

Warn iI'IE

checker found i
e [ CONT.cir/|

e il

=10l x|

iochkl01.wrn

L4

<Mezs 32078 Mo symbol pin for ¢ RAMCEZ ) exists in ( I0-CONT.
objectIdzsht1.cnp?d

<Mess.32079> No symbol pin for { RAMCEZ ) exists in ( I0-CONT.
objectIdzsht1.cmpdd

<Mezs 32080 Mo hierarchical commector for { RAMCED ) exist in
object Idzcpn22

When a warning message appears, edit the subcircuit block or block symbol.

=10l . . . . .
@) hotE. - You can specify the timing of checking in
e theenvironmentresourcefile.
ackup Interva -
Rule Check
I After Save Dircuit Sheet [Wo Gheck <]

7z 7/ 7 7
12

Hierarchical Design




. 2. Creating a circuit block

® Creating a block top-down

How to create a block subcircuit from a block symbol.

4| Block subcircuit li
Block symbol l—
1O WO
TI_] T4 L
T2 T5
o P A
(A 1)

The following methods are available for creating a symbol entered in the circuit
or creating an already created symbol, or a new symbol, thus creating a circuit
block.

1. Create the block subcircuit of the symbol residing in the circuit.

2. Create the subcircuit from an already created symbol sheet.

3. Create the subcircuit from a symbol sheet being edited.

4. Create a symbol on the circuit and sheet, then create the subcircuit.

1.Creating the block subcircuit of a symbol residing in the circuit.
¢ ExempLE - 1)Select the symbol used to create the subcircuit.

| I Specify [Hierarchy]-[Push Definition] from the menu bar.

Click
@ Definition Level

This component is not BLOCK. The dialog indicating the switch to the
Change component type to BLOCK ? . . .
Definition Level is displayed.

Cancel

2)Specify the directory in which the block subcircuit and the block symbol
will

Definition Level

Zelect Path which Block Circuit and
Blizas Sirhe) afe eresed M Check off if you want to create the
I Select Path which Existine Symbol in ——| Subcircuitin the same path as the
symbol.
ID I current LI
IF:fCrﬁUUde&tafSDDPBguidefsamme — | The directory of the selected path will
be displayed.
Execute Cance|

\@NQE Cl'he path displayed here is the symbol defined in Data Resource File (Iandata.rsc))

A /;4440°4dqdd?dA/A/4/40/0/44
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. 2.Creating a circuit block

\@ NOTE

@See Also

Component type of the indicated component is changed to [Block].

Symbal Path
[F:/crb000_60/data/S0opeguide/eng/sanp led

Symbol Path No. ﬁ |Symbo| Mame |ID-CDNT.Smb

[~ Contents ¢ ON & OFF I Color | j
WMJ‘{ T

[~ Component Type |Block )

=
\’WULT LoaIc =]

Up to this point, the following steps have been taken.

1.Copy the symbol sheet to the specified directory.
(If a path different from the one containing the symbol is specified)
2.Create the subcircuit directory (symbol name.cir) in the specified directory.

4) The template sheet of the created block subcircuit opens to edit the block
subcircuit.

BEEEEE N

A

CpartName/(reference))

(netLabel )

&
]

10-CONT. ci /001 5ht

The template sheet of the block subcircuit will be created under the condition such that
the hierarchical connectors in number of pins set in the symbol and the net connected to
the hierarchical connectors are input.

netLabel is added to the net, and partName and (Reference) are set to the hierarchical
connector.

In addition, you can set whether or not to reference added to the hierarchy connector is
added to the block generator resource file (geneblk.rsc).

The parameters for the subcircuit template are set in the Block Generator Resource
File (geneblk.rsc).

A /;4440°4dqdd?dA/A/4/40/0/44
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. 2. Creating a circuit block

2.Creating the subcircuit from an already created symbol sheet
Create a block symbol, and create the subcircuit template based on the

blocksymbol.

1)Set and save the pinLabel for the pin of the block symbol.

]

AR =

=9 leis

...... kff?ﬂ: 5 o :::u _‘E

51 2=

2= e |

...... e :,; 5 —‘:i

ATy _‘!C

] =

=

SR==

1 L

2)Open the circuit directory of the name same as the block symbol.
To open the file of the same name, block check is performed.

3)Specify [Hierarchy] - {Generate Block Hierarchical connectors] from the
menu bar.
As the hierarchical connector, the pin already input to the block symbol will be

generated.
Edit the subcircuit block.

Fio Edit Flas Diam Auribute Herarchy U ommunication Hel
ZUKEN %ﬂﬂﬂ@j@g@ﬂﬁlﬂ [Main Ohiect =]
A o E

B C

[NV | R AV U I 1 1

[ Teomea s T g
i (== NN =
s

1
000

] ]
e
i

% Snap to Grid | Select : 0
10-DONT. ci /001, sht

Hierarchical connector is generated outside the sheet size.

V000000

72222 7/ 7 7
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. 2.Creating a circuit block

3.Creating the subcircuit from a symbol sheet being created
While creating a block symbol, create the subcircuit template based on the
block symbol.
1)Set the pinLabel to the pin of the block symbol.

iy
i =
I=h 12
b oo S
oA ==
55 eSS
...... =V =
CET —ChT _‘j_

CET—EMT _‘C

] =
eSS
=

] =

2)  Specify [Hierarchy] -[Edit Contents Circuit] from the menu bar.

sheet Editor of Current ..

The contents circuit does not exist.
Create and edit ?

Cancel

At the hierarchical connector, the pin already input to the block symbol will
be generated.
Edit the subcircuit block.

File

zuken [@ |7 [T EEC] sl sle]
& B c ] E F |
y —
2.
e
2 —
=
E =
="
4 =
= o
=
] B _'ILI
sl |Fsuetoerid | Select : 0
10-CONT. cir/001.sht
il

7z 7/ 7
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. 2. Creating a circuit block

4.Creating a block symbol and a block subcircuit within the schematic sheet

When editing the schematic sheet, create a block symbol sheet from the
dialog used for symbol creation. At this time, no symbol editor will be used.

1) Select [Hierarchy] - [Generate Sheet Symbol] from the menu.

The generate sheet symbol dialog appears.

) Specify the block name

It specifies the path for storing the block. (Symbol name is created with same name,
(A symbol path is displayed as a choice) too.)

¥ Generate S

Path IU : current LI If Repeat is ON ( )7 y.OU
Block name | [ Repeat ] can be inputted  continu-
@pecify the comme@m [ ously by the same
establishment.

Wre P |] Set Pins
Gpecify the number> futeut ri”f DE’/ me{ i/-/@elete the condition defin@
of each pin —
/‘/./(CIose this dialog)

Input the symbol shape . . .
(with the defined condition gﬁelra\;:le dialog for define the attribute such as a j

Flaee Close

L

E 2l “Move the cell of the focus
D [Pin Label 10 Bit width | & il — \ pin to top and button
_ & INPUT 1
— U s [ | /"Add the pin of the attribute
_ INPUT 1 which is the same as
§ o S| focus pin cell
- AN Delete It is increased on the pin
OUTPUT \ 1 [~ label when the end of the
il @in label is a number.

( Delete the cell of the focus pin)

The attribute of this cell is
changed by double-click.

When the symbols are
created, Pin IDs are as-
signed to the pin setting
column in descending order.
Inserting is not avilable.

2)Set the attribute of the pin.

Path |D :current x|

Block name Itpdown [¥ PRepeat

Commenit Jtor

Input pins |4 Zet Pins |
Output pins |4
Bidirect pins o ﬁl

Placel E\msal

Click the [Place] button.

V000000

7/ 7
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. 2.Creating a circuit block

\}/ ATTENTION

Set Pins

In case that pin name is not
entered, Symbol Shape can Flease enter pin names.
not be created.

3)Specify the symbol shape

The cross cursor to input the symbol shape when a cursor is taken onto
the canvas is indicated.
Insert a rectangle which become the symbol shape.

Qrefer

GpanhLLy » 190 1 NNU
Op1nhiu] i v 2R TN
©p1mw5 <Dy va| 82 21nNU
@Dlm’\:‘i; %j ul@oinnu
C
o . o
E The symbol is created on the circuit
sheet.
Also, the symbol sheet (XXX.smb) is
created.

The following work is executed by operations step 1 to 3.

A symbol having the following attributes is created under the specified path.
the symbol attribute

Component Type Block
partName : Block File Name
Comment : Component Comment

4) The internal circuit directory is not created yet.
Select the symbol, and then choose [Hierarchy] - [Push Definition] on
the menu bar to edit the block subcircuit.

The following work is executed by the operation .

1.The block subcircuit directory, represented by “symbol name.cir,”
is created in the specified directory.

7z 7/ 7 7
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. 2. Creating a circuit block

® Sharing Circuits

It is common in circuit design to standardize a part of the circuit for performing
a specific function and to share this sub-circuit both within the overall circuit
and between designers. In this way, rather than breaking the entire circuit into
blocks, sections of the circuit can be set as circuit blocks and these blocks
shared. In this case, the circuit section being defined as a circuit block is auto-
matically created as a new schematic directory. The outline symbol sheet and
block file are also generated automatically.

¢ EXAMPLE  1)Open the schematic to use for generating a circuit block .

A circuit block is to be generated for this section.

EISETRIN]
es3 —
t t
B 1nNU r oo v =
Q 1 @pafiNu Apafinu
2y A B B Apann 8 Bphrhg
[]=5) Isu @pa IA\lu

and

= Bpanhu
) a
A

[1

@o1nMNU

OA ,2\/\/\/\/8

top top
@pinNu r =Yal% .
@p Eri\lu b @pi E!Nu
GA A =] [Tl apha
L=k ¥ N AR Spamiu Ape
A A
1B—i'l>3_@pénl\1u
v}
N
8o 1nNu r A

B A =]

@pinNu

A

2)Select [Hierarchy] - [Generate Partial Block] from the menu.
The Block Partial Circuit dialog appears.

Specify the cut figure.

Generate Partial 5

Cut Shape
& Rectanzle ¢ Polyzon

Choose one, where you store the block,
from the list of symbol paths.

Location of created B
Fath

ID : current LI

Basenane ETR] Specify the names of the files to
be created.

Symbo | Mame InewbIH.smb

Circuit Directory InewbIH.cir Use sub1 as the base name
This changes the file names to sub1.

Cancel

Click [Area].
The shape selected in the sheet editor specifies the section of circuit to be gener-
ated as a block.

\@ NOTE ( Symbol paths defined in the data resource file “landata.rsc” are listed for your choice. )

7z 7/ 7 7
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. 2.Creating a circuit block

3)The specified section on the schematic sheet changes to a circuit block.

@p3nhL

es3

@panhu

®panNu

opannu

8pinkL

@pinhu

At this time, the internal circuit directory (sub1.cir) and outline symbol sheet (sub1.smb)
are created in the same directory level.

Block symbol sub1.smb

Schematic directory

The external port symbols are input. sub1.cir
to _ to
kY
e Tl g T FXQ\_ Boifikg
3 B B ap P B ap
o3 @oamhNu
A A
- =
AW\
== Y 5

\I/ ATTENTION  The external port symbols to be input are set in the resource file (geneblk.rsc).

7z 7/ 7
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3. Editing the Circuit Block

® /nput Circuit Block

Input an already created circuit block into the schematic sheet.

The component entered as a circuit block holds the instance information at
lowerhierarchicallevel.

It is possible to input the same circuit block on the same sheet.

You canmove to the Definition Level and the Instance Level from the schematic
sheet.

To output a net list, lower hierarchical levels will be expanded.

The entered block symbol will be set to "Component type: Block".

1)Open the schematic sheet which you will input the circuit block.
Select [Place] - [Circuit Block] from the menu.

i} s

—
_d

e]e]e]
73

2 P
B8 [ s A

[~ STORE

P L L AN | Specify the circuit block
Block Symbal Path path(symbol search path).
|U i current j|*

CONT . b
I0-CONT. =mb

File name list box

If a circuit directory and a symbol sheet
of the same name reside under the
— circuit block path directory (symbol
path), both the block symbol and the
directory will be displayed.

Displays the shape of the Block
H symbol .

p

2) The same operation as that of symbol figure input will be used for
arrangement on the schematic sheet.

\@ NOTE Operation for move and erase is the same as that for other objects.

A/ A/A/ LA
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. 3. Editing the Circuit Block

® Expand the Circuit Block

Expand the circuit block entered in the schematic sheet.
(Use care that once the circuit block is expanded, it cannot be restored.)
The block subcircuit expanded will be treated as individual components.

¢ ExaMpPLE  1)Select the circuit block to expand.
Select [Hierarchy] - [Break Circuit Block] from the menu.

/

@panNu
es3 ——,

@pinNu J

7y
20d
8pinNu

@panhu

@pinhu
b

@pinhu
Y

@pinNu
A

@panhu

es3 ———%

@pinNu
7y

nd
1 BpanNU

@paniu

7y

@pinnu
Y

8pinNu

apinNU

7y

V ATTENTION  Connections are made when the connection pins for the expanded circuit and uncon-
nected net terminals are at the same point. The instance information is also expanded
directly on the sheet.

Expansion does not occur in the following cases:
® The sheet size of the internal circuit is larger than the symbol sheet size of the circuit

block.
® When the internal circuit has more than one sheet.

A /;4440°4dqdd?dA/A/4/40/0/44
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. 3. Editing the Circuit Block

® Editing the Circuit Block

This section refers to the following three methods for proceeding with circuit
design usingthe circuit blocks.

1.Edit the circuit block created in Generate Sheet Symbol.
2.Edit the circuit block at the Instance Level.
3.Edit the circuit block at the Definition Level.

1.Edit a circuit block created by generate sheet symbol.
Edit a symbol created by generate sheet symbol on the circuit sheet.
The symbol sheet is edited simultaneously.

1) Select the symbol generated by Generate Sheet Symbol.
Select [Hierarchy] - [Edit Sheet Symbol] from the menu.

The addition : deletion of the pin count, pin property(Pin name:1O :Bit width)
can be changed.

(Specify the commenD

~TIEdi Sheet Symbol ' Move the cell of the focus pin
zymhmtmme llttpd—h to top and button
Set Pins
iD ii“ Label iﬁm ?“ viatn | af| o] Add the pin of the attribute which is
i THEUT 1 D] the same as focus pin cell.
R INPUT 1 It is increased on the pin label
Apper
‘; 31 gﬁ‘;ﬁﬁT } Lo when the end of the pin label is a
5| TP 1 ety number.
7|13 oUTRUT 1 p—y
8 1t ST | =X \CDelete the cell of the focus pin)
M Ayl/y | Cancel | \
The attribute of this cell is CReset the condition before editing)
changed by double-click.

Click the [OK] button or the [ Apply] button.

2) The symbol sheet is changed.

Greter

@re
ApinNy. @ m|; @gwwl\lu
@;"’r'w\iuj‘ - o A v
e Opaniiu Bpinhu
@pinNu @ 8 ve @
- e pankiu c ~Tp va 1nhu
‘Ul—if“)‘ib Bp1nkiu o %’j va GginNu
C EEIHNI_I
'@UJ hds]
e
i

The symbol will be changed but no change will be reflected on the block
subcircuit.

It is necessary to edit the block subcircuit because there is inconsistency
with the block.

A2 2P LA/
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. 3. Editing the Circuit Block

2.Edit a circuit block in the instance hierarchy.

\@ NOTE Editing a circuit block in the instance hierarchy only edits instance informa-
tion and changes the properties only.

{) EXAMPLE 1)Select the circuit block on the schematic sheet for which you wish to
edit instance information.

@paniu

es3 —)
@pinNu /
N
andg
| g BpanNL
) {)A
ep1nNU A
B

2)Select [Hierarchy] - [Push Instance] from the menu.

Instance Level

|
v" | Chanze other sheet.
Save changes made to current data?

Click [Yes].

ho | Cance|

\ 4

When the instance information file (instance) underneath the sche-
matic directory does not exist, the following message is output.

Confirm create Instance file

Mot exist Instance file.
Yould wou |ike to create an Instance file although it would take a lomg tims?

Cancel

Clicking <<OK>> lets you create the instanc file and move to the Instance Level.
Clicking <<Cancel>> also cancels the move to the Instance Level.

A/
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. 3. Editing the Circuit Block

3)You can now edit the internal circuit sheet.

Unavailable commands appear grayed.

=
mmunication  Help

|Comp0nent cell x|

B [E

(Displays the sheet being edited. ) hd |

l—l

\@ NOTE oA =1l V¥ Snap to Grid | Select : 0
B2a.CIF, . Sl

subl.cir/001.sht

=TT A

I_ ”ﬂl 4)When you have finished editing, select [Hierarchy] - [Pop Block]
_— l—CIi(:k

. from the menu.

V ATTENTION  In this case, you do not need to save your work.

\@ NOTE You can display the property value within the instance hierarchy from the display contents.

A2 2P LA/
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. 3. Editing the Circuit Block

3.Edit a circuit block in the definition hierarchy.

Editing a circuit block in the definition hierarchy edits the lower level sche-
matic directly. Therefore, another sheet editor starts.

{ ExAMPLE  1)Select the circuit block on the schematic sheet for which to edit the
internal circuit. /

@panhu
es3 —
01NN /
and
BpanNu
—h

2)Select [Hierarchy] - [Push Definition ] from the menu.

—Ioix

mmunication  Help
Conporent Cell |

eran

—loix

Communication Help
[Comporent Cell x|

B
Another sheet editor starts for
you to edit the lower level.

esd.cir/001.sht

. K| il —’H
g" ¥ Snap to Grid |Se\ect Ha

el |

subl.cir/001. sht

A/
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. 3. Editing the Circuit Block

3)Edit the circuit.
Change the symbol.

to to
r v
8p it /4F“\\ 5 @pifnu
Boahh Y epitiy M
A A
(= ===

<= M2

U

V ATTENTION ~ When changing circuits in the definition hierarchy, note that changing the sheet size and
position of net terminals in particular, results in the system being unable to perform
internal display of the circuit block or to expand the circuit block.

4)Save the edited file.

Alarm { x|
D!rectory :C:fuserl’DfusersflessonE,-"’es Changing any circuit in the definition
File tene zsubl.cir hierarchy opens the dialog on the left.

Lower-level schemat ic was updated by another tool.

Reload updated schematic.

V ATTENTION  You cannot move to a higher level in the definition hierarchy.

5)The edited circuit block is updated in the higher level.
To check, display the internal circuit of the circuit block.

Select [Hierarchy] - [Display Contents] - [ON] from the menu.

Bpantia
i

es3

apanha
)

apinku

Bpintu
i

Bpanhu

Apinhu
h
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[ 3. Eiting the Circuit Biock

*Hierarchical Design Manager

The structure of the hierarchical circuit design can be displayed as ahierarchy
tree by the Hierarchical Design Manager. You can use this to view the circuit
beingedited, the overall hierarchy, and the position of the circuit in the hierar-
chy.

Also, by selecting a circuit block from the hierarchy tree, you can change the
circuit being edited to any schematic sheet from any level in the hierarchy.

The Hierarchical Design Manager appears as a panel menu.
l— a Select [Hierarchy] - [Hierarchical Design Manager] from the menu.

=10l |

Ip
|

The hierarchy is displayed as a hierar-
chy tree.
(Red icon: Only the hierarchy immedi-

j ﬂ ﬂ ﬂ [ STORE ately below the highest level is dis-
EE

played when the circuit currently being

/ :: edited is started. Double click on each
D@ L 5| icon to display the lower levels of the
hierarchy.)
Hierarchical Desizn Manazer The reference, block file name, and
ﬁ 001.sht schematic directory are displayed for
(=) cup232 1 CONT the selected circuit block in the hierar-
[ chy.

=8 cup?33 @ 10-CONT
ﬁw Select whether to display in the

hierarchy tree. If two or more items are

selected, the names appear delimited

by a colon ":".
/

Push Ingtance
Push Definition

Open All

Ciption...

Hierarchical Desi 5: ﬂ .
You can move from the assist

Dizplay Block N
ﬁspcjr:pnn;:tm menu to the Definition Level or

the Instance

[~ Reference . )
Level by specifying the sheet file.

¥ Elock Mame
[~ Circuit Mame

Select Command

— f* Mo Adjust and Center From the assist menu, you can
 Adjust specify the method for block

i  Center display in the

l option dialog and the display

Cance | method used when the block
symbol is selected

A /;4440°4dqdd?dA/A/4/40/0/44
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. 3. Editing the Circuit Block

® Nets that Connect between Levels
In hierarchical design, you can connect nets between levels.

Inahierarchical design, netnames in circuit blocks are instance information and
the net names are automatically added by the system (they cannot be edited).
Therefore, if both the higher level and the Definition Level are set to the same
net name, they will be output as different nets for net output. (It is because the
net is output at the Instance Level.) However, by setting the global flag [ON],
the net name can be saved unchanged and be treated as the same net in the net

list.
T

e D I ——

~ Block subcircu tg‘:I
I:I—{>07  —

—
—
—
l:l—/\/\/\/— TEST -
m . e

T on Definition

® Set the Global flag [ON] for the circuit
block's internal net name "TEST1".

® Set the Global flag for Power/Ground
[ON] for the circuit block's internal
symbol.

You can connect higher level
nets to circuit block nets.

—
—

M—H
L ——
W Kt —
Wy ’A%% —
ﬁi@ e —

el.TEST1

“ONOTE The global net flag includes the net property "Global Flag" for general nets and
the component property "Global flag for Power/Ground" used for power/
ground
nets.

Because Power/Ground Net uses "partName" of the Power/Ground Compo-
nent as the net name, setting will be made as the component property instead of
the net property.

You can also set the "Global flag for Power/Ground" to the sheet connector.

A /;4440°4dqdd?dA/A/4/40/0/44
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[ 3. Eiting the Circuit Block

¢/ EXAMPLE  When creating the internal circuit for a circuit block or editing in the definition
hierarchy, give nets the same name as the nets you wish to connect to in
the upper level circuit.

=10 |

Lnr Froparty |h'|i- Prw-lyl
|H_L rl

Property Hame [Fraparty ¥alue =
at. label EEHI

ilohal Fla -

at Find

Wasinm Langth

Mivimm Lonath " Set the global flag [ON] in the
Fattern Fidth ( net attributes for the circuit
PirPair 2ama Length block.
FirPair Fama Lenpth Tole
Elokal Flag el

Lanr Frogarts Ih'r.l- Prw-lyl
IH_L rl

[Property Mawe Fraparty Value |
Component Comsent:
Component Sim =l
Global flaxr for Fomsrir -~
T coorge ] hvge Dbz
||.|n- with Lawoot

lﬁ Ll St 7 Set the Global flag for Power/Groun
Viriginal parthane { [ON] in the component attributes for
RTobal [ Iax for Foeer/Groond the circuit block.

A /;4440°4dqdd?dA/A/4/40/0/44
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. 3. Editing the Circuit Block

*Block Generator

Block Generator allows you to:

Editcircuitblock files (xx.blk)
Createoutlinesymbols
Createinternal circuittemplates
Create HBS files

Choose [circuit directory / symbol sheet] with Design File Manager, and
then choose [Tool] - [Action] - [Block Generator] on the menu bar.

Allows you to specify a symbol
shape of a block symbol to be
generated automatically.

Sets an appropriate open mode
automatically. The commands
available vary depending on the
current open mode.

Toggles the internal circuit/symbol
sheet display between ON and OFF.

Bl Aurlenemtin  Halp

Tymbwy] Fiwars

O Hods
Cararsts Ewsbol FF ‘flan Figura

Displays the block o
Symbol Sheet . \J':.."lulrll."lulr:.":muw|ﬂ."l1ll.:ll:-

Wbesr of Pins [ 0 Tolal Pies [ T
Circuli Di reciars
,Jm
Displays the internal | ot e W

circuit directory
name.

L
Changes the
sheet to be

displayed.

Pin sl preesvl

Displays the symbol shape
specified by the symbol name.

A-.;Ih;

Lists the connections be-
tween outline the symbol
sheet pins and the internal
circuit.

|

(Defines or deletes ) e E’T'—M

Displays xxx.sht in the
internal circuit directory.

pin assignments.

Ma. af Pin kzzipmaniz / \
wﬁ‘— You can change the
. S Redraw
internal circuit and )
; Display All
symbol figure
disola Zoom In
<Disp|ays the number of ) pay. Zoom Out
pin assignments defined. Position the cursor > IL_Jef't
in the display area p
: . Right
Al : , and click the right
@See SO__| For details, access online Help. Down
] Kmouse button. /

\@ NOTE | If a symbol file exists when symbol auto-generation is executed, the existing file is
renamed as a backup file. That is, the symbol file existing immediately before
auto-generation is saved and thus can be restored.

Existing file "btup2.smb" Renamed to "#btup2.smb"

A /;4440°4dqdd?dA/A/4/40/0/44

Hierarchical Design 31



[ 3. Eiting the Circuit Biock

*HBS File

¢/ EXAMPLE

The HBS file is a file in the CSV (comma separated value) format, which is
not used for exchanging data directly with System Designer. The HBS file is
used for extracting a block property file from VHDL or VelilogHDL to gener-
ate symbols and blocks.

Output an existing circuit block to an HBS file.
From the menu bar of Block Generator, select File Save HBS File .

The confirmationdialogisdisplayed.

[ 82 Fin kS

2/ nerdioera adepagui ey xame 0l /i o- cond: b
i Fawe il
L3}

5] p—
4

The HBS file is created with a file name of "block-filename.hbs".

"sheet"

"pin:1" "BIDIRECT","NET1"
"pin:2" "BIDIRECT","NET2"
"pin:3" "BIDIRECT","NET3"

"Pin ID","I/O property","Terminal name (net name)"

Generate a symbol from an existing HBS file.
From the menu bar of Block Generator, select File Save HBS File .

[Ecct Canaratoe
Currenk Pireck oy

|I:'. 'r“:!l'u:vlrdl'l.ln-lrl:l'nd-mu
FilnayDirsckoriss

!

!

LT .o

10-COWT. i

'!I:F' oird

fo-certhbe Select xxxx.hbs.

Film Hana

O] o |

V000000

72222
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Appendix

® Circuit blocks created by using Rev.5.0 or earlier

Circuit blocks created by using Rev.5.0 or earlier differ in structure from those
circuit blocks created by using Rev6.0.

Rev5.0 or earlier
Consisting of the following three parts:

(Block file xx.blk )
Block subcircuit directory  xx.cir
Block symbol sheet xx.smb

Other circuit block-related information

The following properties in the block symbols are used.
Subcircuit path number
Block file name

The following properties are used for pins of the hierarchical connector.
External pin index

Rev6.0 or later
( The block file is eliminated. )

Consisting of the following two parts:

Block subcircuit directory  xx.cir
Block symbol sheet xx.smb

Other circuit block-related information

Properties within the block symbol are not used.
Properties of the pins in the hierarchical connector are not used.

O®(Circuit blocks created by using Rev5.0 or earlier may be used with the
usual procedures, but it is recommended that the existing blocks be replaced
with those in a new structure in order to meet the need for functional im-
provements in the future.

®For circuit blocks convertible to the structure used in those releases after
Rev6.0, the block file will be deleted when the schematic sheet or the sym-
bol sheet is saved. In addition, the warning message will be output for those
inconvertiblecircuitblocks.

A /;4440°4dqdd?dA/A/4/40/0/44
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. Appendix

® Processing circuit block data conversion

Two examples shown below refer to the conversion of circuit blocks created
by using Rev5.0 or earlier.

1.When the following three entries are in the same directory and of the
same name.

Block file xx.blk
Circuit directory xx.cir
Symbol sheet  xx.smb

/ — sub.smb| = Bjock symbol
___ block blk1 sub.blk = Block file
[ bk L |subcir | = subcircui directory
_—_ main.cif —001
002
L 003
newblk.blk
newblk.cir
newblk.smb

Consistency check will be performed when opening the block symbol
(xxx.smb) orthe subcircuitsheet (xxx.cir/001.sht).

(1)When no error was found in consistency check:
Delete the block file (xxx.blk).
Delete only when no error was found in consistency check per
formed when the subcircuit sheet or the block symbol is saved.
*The block file name set in the block symbol and the subcircuit
path number will remain unchanged. Previous settings which still
remain will cause no harm to the operation.

(2)When an error was found in consistency check:

No block file will be deleted.

Take the following steps to recover depending on error contents.

®\Vhen using the part name of the hierarchical connector:
Open the block symbol and proceed with [Generate Block
Symbol Pins].

®\Vhen using the pin name of the block symbol:
Open the subcircuit sheet and proceed with [Generate Block
Hierarchical Connectors].

®\Vhen using the pin name of the block symbol and the net name

to be connected to the hierarchical connector:
Open the subcircuit sheet and set the part name to the
hierarchical connector by specifying [Place]-[Net/Bus Label].

A /;4440°4dqdd?dA/A/4/40/0/44
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. Appndix

2.1f a block file and a subcircuit directory are in the same directory and the
block symbol is in a different directory:

Block file xx.blk
Circuit directory xx.cir
Symbol sheet  xx.smb

____ symbol smb1 \
|_smb2 \

| block blk1 sub.blk

— main.cir ——001

002
003

Block symbol

Block file
Subcircuit directory

The following message appears in a move to the Definition Level of the
circuitblock.

Definition Level

Thi= block component uses old tvpe of block file.

Please confirm the block check log which may be output
when contents circuit is opened, and modify the contents
circuit and/or the block symbal.

Move block symbols or the subcircuit directory and save them in the
same directory under the same name.

Ifthe directory containing the block file is not registered in the symbol
path, add it to the data resource file/symbol search path.

A /;4440°4dqdd?dA/A/4/40/0/44

Hierarchical Design A-3



	Cover
	Contents
	Introduction
	1.Performing Hierarchical Design
	Hierarchical Design
	*Path to Reference

	Instance Hierarchy and Definition Hierarchy

	2.Creating a circuit block
	Creating a circuit block in a bottom up manner
	*External Port Symbols
	*Auto-generated Symbols
	*Block Generator Resource File(geneblk.rsc)
	*About block check

	Creating a block top-down
	Sharing circuits

	3.Editing the Circuit Block
	Input circuit Block
	Expand the circuit Block
	Editing the circuit Block
	*Hierarchical Design Manager

	Nets that Connect between Labels
	*Block generator
	*HBS File


	Appendix
	Circuit blocks created by using Rev.5.0 or earlier
	Processing circuit block data conversion


