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i, Part 1: Text Macro-Model Creation
Text SubCircuit Creation

O. @

O N\ P O VOUT Equivalent Schematic of Text SubCircuit
1kQ / Circled numbers are Node numbers
—7—C1
1uF
°®
GND

* Indicates Comment
* TG Simple 159Hz LPF ‘/A/

*Connections..... VIN VOUT GND

SUBCKT LPF 1 2 3 — -SUBCKT statement w/subcircuit name (LPF)
All external Nodes to connect subcircuit (1,2,3)
R1121K<e—_

Component types/names and Node connections
C1231u «— """ P

.ENDS LPF «— End subcircuit statement w/subcircuit name (.ENDS LPF)
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Netlist Creation

Part 1: Text Macro-Model Creation

il S

E!HDI'I-EII'I'IE - Schematic Editor

File Edit Insert Wiew analysis T&M | Tools Help

| B[] B[m [x =g
[IEPEBEE

"\ Basic ASwitches AMeters {Sources 4 5ermi

Diagranm wWindow
Equation Editar

-

@ [0z =] @

S0

Interpreter

:l:itl ==

iE| 3

R || F

&
=|<

Component Bar Editor. .. !; Macros fGates J-'-'LFIi|:|-fI|:||:|3 J-';Lu:ugin:: ICz ,-{ﬁlD.-"D.&-EEE ARF fAnalog EDntrnI;‘-’LS |:u3n:i.E|IJ-'r

Re-read symbol database
Find Component, ..

Mew Macro Wizard. .,
Edit Macro Broperkies, ..
Expork Macra, .,

v Lock Schematic Editor
v Dock Metlist Editor

Protect Circuit, ..
Inprotect Cireuit, ..

Technology for Innovators®

Open “Netlist Editor” in Tina Schematic Editor
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- ﬂ Netlist Creation

E!Nuname - Schematic Editor
File Edit Insert View Analysis T&M  Tools Help

%I&l IT*;li?lTl"/"ﬂ ﬂ|ﬁ|+||:|mnz -] $c|'|@|_[:|ﬁ ﬁl ‘E“m
\Basic /' File Edit  Analysis Help (-

— glelEE - |

|- T¢ Simple 159Hz LEF =
*Connections. . ... YUIN VOUT &HND

. 3UBCET LPF 1 z 3

Rl 1 £ 1k

¢l 2 3 1u

.END3 LPF

Enter Text SubCircuit into “Netlist Editor”

" o

Line: 1 Col: 1 |
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Text SubCircuit Creation

Part 1: Text Macro-Model Creation

E_!Nnname - Schematic Editor
File Edit Insert Wiew Analysis T&M  Tools  Help

| 5| o) [+ < o]l s Fl=
_L | I T = Tw 1 T = 1 T T T T
JI | # | Netlist Editor - Ipf Cir > - 0] x|
" Basic g:- File Edit Analysis Help i
J=2 = =T |
* TG Simple 159Hz LEF |=]
*Jonnections. .. .. VIN VOUT GHND
. 2UBCET LPF 1 Z 3
RL 12 1k 21 x]
12 31 .
I?ENDS LP; Save in:l@TinaSPIEE Macros j - £F EF-
B “Save File As” either
<= “.cir’ or “.mod” in any
file folder convenient
File name: Ipt. cir Save I
Save as type: [ pice circuit file [ CIR) Cancel |
Help |
4 o
Line: § Cal: 10 |

Technology for Innovators®
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- % Text SubCircuit Creation

oft PowerPoint - [How to Tina MacroModels.ppt]
Edit  Miew Insert  Formak  Tools  Slide Show  Window  Help Adobe PDF

H AR SJIVE BRI -C-HEER|IE
121 Dhern e 2w ormm e ll=l==1t=‘"—| a* rli=:=| A _ =i

& |Metlist Editor - <Ipf.cir =
| File Edit Analysis Help

iiiiil
A
e

] =T
' open, .. g

Save H= LEPF

2ave As.., .. VIN WvOUT &HND
|

Print. .. 1 2 3

Printer Setup...

Close “Netlist Editor”

Close Metlist Editar
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- Symbol Creation

3 Mew OFfice Document

13 Open Office Document

» ACCessories
Hurnmingbird Conneckivitsy

Favarites 4 Intervideo WinDWD
iPass
Microsoft Office
Settings b M5 Ouklook

Skartup
Search Y |7 TH3270_HostExplorer

A
Ec
ﬂ;‘ Help and Support 7 windows Explorer
=
©)

Programs

Open “Schematic Symbol Editor”

Documents k

T v v vy ¥ v v

Tina Pro Far \Windaows - Classic  # @ Component Help

Run... Tina Pro For Windows - TI » E Library Manager

Texas Instrument, Inc F |'3=_°‘°| Read Me

Undack Computer 7 Adobe Reader 7.0 ﬁ Schematic Symbol Editar
¥ 52 Tina

[T O A <l 23 (8l [l | 2 - € Tina for Windows Help

Iiﬂﬁtart J & 3 & @ O ngnbnx-rﬂi... |E How ko hullﬁ Uninstall Tina

Windows XP Professional

shut Do, .
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- Symbol Creation

I <New Device > NONAME.DDB - TINA Schematic Symbol Edi o =]
File Device Edit Draw MWiew Help

== S N e R e W I =N i

-
- —l [ﬁl [Search
open 2] x|
Loak ir: I@ Tina Pra j - £ Eo-
EUTTOMNS CIORCAD.PCE  IC3TIMNA.PCE
EDS.PCE [CIPCAD.PCE || DEVICES. OB

- [C)PROTEL.FCE \
EXAMPLES  |_S)REDAC.PCE

Macralib (=) SPICELIE \
MEAS SCH ) TANGO.PCE \

“File”, “Open”, “Devices.DDB”

File name:  [DEVICES.DDE Open | | This is the Device Database file
Files of type: | Device Database [*.ddb) =] Lancel | ¥Vh'ch hold all schematic symbols
or Tina.

[ Open az read-only

| of

o =[] | % -env: a0 !
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- % Symbol Creation - Modify

=l ]

File | Device Edit Draw View Help

B e n|alola|r] oo [&=[mls =9

Edit device -

Update device
Add device

Delete device

Device properties, .. +La bel

i 0F E i o=
&

W — T2
w =

{VIN »VOUT}
; ........ (.—Tj .ﬁ.? _________ ; OFA_NOISE

slelelors

1

ANSEEENE
(N INTNEn

Select a device form the list at the
right and then select “Edit Device”, N
If you want to use an existing @b
symbol and modify it In_pa

%4 | .2 g <

Standard & Dil:l El a* LI |Dpen the selected device for editing | #o-FE B0
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- % Symbol Creation - Modify

ES < <LPF:>> DEVICES.DDE - TINA Schematic Symbol Editor
File Device | Edit Draw Wiew Help

E’l El E i Chr| 43 ﬂ I%

T bl HT
R Paste ZEr -
o w Delete Cirl+ Dl After existing symbol edits are
Select Al Chri+A completed, select “Edit”, “Pin
Sl Robate Left Order...”
wt wt Rotate Right
g e Properties, .. :
— Width v fto-calculake sensing rectangle /
tE'_ 1Hanr Pin Order .
2 Synchronize Shapes. ..
3 .
Brimg ba Framnt Ehrl+HPallp
| Bl Send bo Back Zhrl+Pakn
| Etimg Forward (=all]e] -
- - Send Backward Palin
.
I
1
__|
1]
=
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-~ % Symbol Creation - Modify
Pin Order x| i ______ Label |
’ 4 | :
3 [

in to itz desired place.
ey don't have a

Hidden Pin Numbers

* TG Simple 159Hz LPF

. .
Connections..... VIN VOUT GND Ensure “Pin Order” matches the

.SUBCKT LPF 1 2 3% order in the Text SubCircuit. If not
R1121k re-arrange the pin order using the
Cl231u up and down arrows until the pin
.ENDS LPF order is correct.
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- Ay Symbol Creation - Modify

==l x|

File | Device Edit Draw Wiew Help
B e nlalela|r| o] [EFE[E FIl

: El‘;l;:::::vice = ISearch

bl Add device

d Delete device -

— +
Label :

F.Hair : : il

e —~VIN +VOUT|—

l% N G [\]{D _________ : OP4_NOISE

(Foll |

- ’D

=; b In_f4

| fA@}

.- . :

T After existing symbol edits are "
completed, select “Device »
Properties” @

In_pe
pAqg
WAt
nveb
! I _.|LI =
Standard & Dir:l EU 0O° j |Set the properties of the current device | -5 v -80
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- % Symbol Creation - Modify

File Device Edit Draw Wiew Help

elapE Nolalela[x| ola] [EFE[ol: =2

§

~VIN +VOUT|

1I O OIS
Mame: ILF'FF]

Default Reference Im—
Designatar:
Arimated Orly v

Can Botate [
Can Mirrar [+

| 1_ ____________ |

OREREERE] o ooe
—II_II_IIII;‘ e

Give the edited symbol a new,
unique name and click “OK”

b

WAt

nveb

%gcl | »2 8 <

Standard & Dic| EU 0° x| | sz voa0

Technology for Innovators” Wi TEXAS INSTRUMENTS
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-~ Ay Symbol Creation - Modify

File | Device Edit Draw Yiew Help

E Mew device Dl Gl Ol :\lTl ﬂlﬁl I%I_ I? |2:-c .Igl
Edit device -
. Update device I
5
£ Dele.te dewce. \ “Add DeViCE”,
b Device properties. .. La bel =
- I e . Add the new D>
i symbol to the
1 — VIN  ¢VOUT list at the right.
I% | GND | Use += button
- ! or drop down
]
- - menu.
|l i Vn
-
-I_ nvé)
-
] .
Ih_pé&s
pﬂxﬁg
W At
nVGID
LPFF
w— WM WOUT |
GO
1
l q | s -
Standard&Dir:l El O° L”Add the current device to the device database as a new enty | b T P -1
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Part 1: Text Macro-Model Creation
Symbol Creation - Modify

I <LPFF > DEVICES.DDE - TINA Schematic Symbol Editor
File Dewice Edit Draw Miew Help

== B
]

X \||:|||:||c:-|;n|T| ﬂlﬁl ol B i IE:-:ng

savens 2 x|

Save in: IE} Tina Pra j - £ EO-

BUTTONS
EDS.PCE
A
ExAMPLES
Macraolib
ME&AS_SCH

Filz narme:

Save az type:

ICIORCADPCE () TINAPCE
ICIPCAD.PCE DEVICES.DDE
IC)PROTEL.PCE

ICIREDAC PCE

|CT)SPICELIE

I TAMNGO,PCE

DEYICES.DDE

Save

Device Databaze [*.ddb)

Save the updated
Device Database as
“DEVICES.DDB”

Warning: Backup the original “DEVICES.DDB” File in case there is a problem.

Technology for Innovators®
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Part 1: Text Macro-Model Creation
Symbol Creation - New

5] <New Device > DEYICES.DDB - TINA Schematic Symbol Editor

File | Device Edit Draw View Help

Edit device

o [v]

pdate dewvice
&dd device
Delete device

Device properkies. ..

alalolalr| ~|-

EECIDNEEL

===

i3 &
&

A R E

who— T &
@ I

%

AREERENE
(R (RTNEN

Label

“Device”, “New Device”, If you want
to create your own unique symbol
for the Macro-Model

|»

X ¥z ]t |B

il

ISearch
Amplifier?-TI - I

<LFF>

I SOUT |

GRD
!
OF&_MOISE

>

Ir_f4

fg<%
nveb

Ih_pé,
pA4>

WAt

nveb

n

o

Standard & Dir:l El

o LI | Create a new device

| w8048
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- Symbol Creation - New

£ <New Device > DEVICES.DDB - TINA Schematic Symbol Editor

File Device Edit Draw Wiew Help

slalelEv Nolals|ax| 2|~ [EElo [ o)
|

H

<

ONENEEEE ] ~oos
_II_II_IIII;‘ "t

Create desired outline for symbol.
e : Keep grey “crosshair arrows” and
“+ circle” geometrically centered

inside of symbol outline.

“Label” will be where “Ref
Designator” appears as default on
schematic when symbol is placed.
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- % Symbol Creation - New

4 <New Device > DEVICES.DDB - TINA Schematic Symbol Editor

File Device | Edic Draw Miew Help

Cut Chrl4x ok -

Bl = E Copy Chrl+C . Iﬁll I i IEH [ )=

B Faste e
Delete Chrl+Del « .
Select Al b Drop down menu allows for pin

rotation during pin placement
Rakate Left /

Fotate Right
Propetties. ..

v Hubo-caloulate sensing rectangle
Pin Crder. ..
Synchronize Shapes. ..

Bring to Fronk Ctrl4+Pgllp La be'
| BG Send bo Back, Ctrl+PgDn e T »
- Bring Forward Polp E E
|| Send Backward PaCn "_' & }_’(
] | : !
- \ 5 ;
|| — i AR :
=; Place pins by drag and drop where
e desired. Red x is electrical

connection point. Grey box can
move pin number anywhere desired.

Technology for Innovators” Wi TEXAS INSTRUMENTS




High-Performance
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= % Symbol Creation - New
edtor MEIE
o] [&[=[@ e =4
x| = ] o=
tare: [ - i | -
-

Mame Font Size: IE vI [~ Reset Position

vV

+ =
Shape: IN::urmaI "’I LE”chilNDrmal (2] "’I +
Opdmp5-TI
Direction: T | =  |= X N
+L b | Electric type: IF'assive j “_}"
ape Wisibility:
A - Al -
I A J ComparatorhCO-TI
>-e—i- d - f K. x Cancel ? Help |
| & ; Lt

Bufferd-Tl

i
: -+ i
\

Mrmeib~eT TI

Double click on each pin to select the “Pin Properties”. If you want a name on your pin unselect
“Show”. For your Symbol to be available to build your Macro-Model form the Text SubCircuit it
must be built with the EXACT same number of pins and use the same pin numbers on the pins as

your Text SubCircuit

Technology for Innovators” Wi TEXAS INSTRUMENTS
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- W Symbol Creation - New

Enter
File Device Edit Draw Wiew Help EI deSired
E’*|E|£|%” y[NJoalelalT| » | _ Eom. | pin name
' here

x oW ’ o 0K X Cancel | ? Help |

o

 |[ESSSSEES

ot b

G g
R Label

2

co |4 S e

3 ! :
e Click on “T” to create ‘ ] & A

E] a text label for your _

== symbol pin. A After text entry click
m | crosshair will appear “OK” and name will :
- in the window. Click appear. Move pin
=: the mouse once and a name where \
i Text Entry Box will pop desired. i

up. \
VIN.

Technology for Innovators” Wi TEXAS INSTRUMENTS
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- % Symbol Creation - New

ES < <LPF:>> DEVICES.DDE - TINA Schematic Symbol Editor
File Device | Edit Draw Wiew Help

E’l El E i Chr| 43 ﬂ I%

T bl HT
R Paste ZEr -
o w Delete Cirl+ Dl After existing symbol edits are
Select Al Chri+A completed, select “Edit”, “Pin
Sl Robate Left Order...”
wt wt Rotate Right
g e Properties, .. :
— Width v fto-calculake sensing rectangle /
tE'_ 1Hanr Pin Order .
2 Synchronize Shapes. ..
3 .
Brimg ba Framnt Ehrl+HPallp
| Bl Send bo Back Zhrl+Pakn
| Etimg Forward (=all]e] -
- - Send Backward Palin
.
I
1
__|
1]
=
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- % Symbol Creation - New
Pin Order EI E ______ Labe| ________
: 4 f '
3 +

in to itz desired place.
ey don't have a

Hidden Pin Numbers

* TG Simple 159Hz LPF

. .
Connections..... VIN VOUT GND Ensure “Pin Order” matches the

.SUBCKT LPF 1 2 3% order in the Text SubCircuit. If not
R1121k re-arrange the pin order using the
Cl231u up and down arrows until the pin
.ENDS LPF order is correct.

Technology for Innovators” Wi TEXAS INSTRUMENTS
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- | Symbol Creation - New

& < <LPF>>> DEVICES.DDB - TINA Schematic Symbol Editor ==

File | Device Edit Draw Wiew Help
B New device |D| Glol:\l']"l ﬁl(‘\l I%I_I? |2x 'l&l
=x Edit device
Update device
bl Add device
el Delete device

o +
Device properties. . La be |
wg wd I e e e e ;
— width — : :

o A VIN +VOUT~

R | . OFa,_MOISE

T After existing symbol edits are
completed, select “Device »
Properties” @

Yn

= | eI

Standard & Dir:l EU 0O° j |Set the properties of the current device | -5 v -80

Technology for Innovators” Wi TEXAS INSTRUMENTS
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- % Symbol Creation - New

=181
File Device Edit Draw Wiew Help
e8| BE|[« Nojalola|T| o]« [&l:[o[s =)
A = ISearch
e Amplifier?-TI
wd d -
+

ot Label > j:;}
G e e : -

| | %

—VIN «VOUT[
1S '.\IIP. ......... i x OPANDISE

Name: [LPFF

Default Reference Im— ] Ii
Designator: In_fa

Arimated Orly v f,a_\<4'>
Can Botate [
Can Mirrar [+ \in

Give the edited symbol a new,
v o | X oo unique name and click “OK”

b

WAt

nveb

;‘. | o -

Standard & Dic| EU 0° x| | sz voa0

Technology for Innovators” Wi TEXAS INSTRUMENTS
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- | Symbol Creation - New

B <LPFF > DEVICES.DDB - TINA Schematic Symbol Editor == xl
File | Device Edit Draw Yiew Help

E Mews device Dlﬂlol:\lTl ﬂlﬁl Igl_lg lﬂgl
Edit device
. Update device
5
N <Label\ “Add Device”,
o} evice properties. ..
| e e Add the new :
i symbol to the
e AVIN +VOUT list at the right.
I% | GND | Use += button it
- 1 or drop down .
- - ¢
- - menu.
|l i Vn
-
-I_ nvé)
-
] .
In_p&
pﬂxﬁg
W At
nVGID
LPFF
w— WM WOUT |
GO
1
l J | of =
Standard&Dir:l El O° L”Add the current device to the device database as a new enty | b T P -1
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Symbol Creation - New

I <LPFF > DEVICES.DDE - TINA Schematic Symbol Editor
File Dewice Edit Draw Miew Help

== B
]

X \||:|||:||c:-|;n|T| ﬂlﬁl ol B i IE:-:ng

savens 2 x|

Save in: IE} Tina Pra j - £ EO-

BUTTONS
EDS.PCE
A
ExAMPLES
Macraolib
ME&AS_SCH

Filz narme:

Save az type:

ICIORCADPCE () TINAPCE
ICIPCAD.PCE DEVICES.DDE
IC)PROTEL.PCE

ICIREDAC PCE

|CT)SPICELIE

I TAMNGO,PCE

DEYICES.DDE

Save

Device Databaze [*.ddb)

Save the updated
Device Database as
“DEVICES.DDB”

Warning: Backup the original “DEVICES.DDB” File in case there is a problem.

Technology for Innovators®
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Part 1: Text Macro-Model Creation

Macro-Model Creation

=2 DEVICES.DDB - TINA Schematic Symbol Editor
Edit Draw Wiew Help

File Device

S0
Open,..
Save
Save hs..,
Imnport...
Conwvert. ..

ChrIH-
|4
Ctrl+5

Nolale|a|r| o]

E:xik

&
&

ju/
[

1]~ Hae

B

Either “Exit” or minimize the “Schematic Symbol Editor”

Technology for Innovators®
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- ﬂ Macro-Model Creation

E’_!Nuname - Schematic Editor
File Edit Insert Wiew A&nalysis  TM | Toaols  Help

_I‘

,H - | | | | Diagram Window | 2

= gl IT |z 100z
ﬁ.— Equatin:un Editar .\

1 | qj i"’ @5 | ﬁ:,r)ﬁ | ﬁé}j‘ | Interpreter K k: | H)

ﬂl = -] T - Metlist Editor } { } é

'\ Basic {Switches fMeters {Gouces fSemi  Companent Bar Editar... : Macios |

Re-read symbol database I

Find Component. ..
Mew Macro Wizard. ..
Edit Macro Propetkies. ..
Export Macto,. .,
v Lock Schernatic Editor
v Dock Metlist Editor

Prokeck Circuit, .,
mprotect Circuit, .,

Select “Re-read symbol database”

Technology for Innovators” Wi TEXAS INSTRUMENTS
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s ey Part 1: Text Macro-Model Creation
- Macro-Model Creation

F 73

E’_!Nuname - Schematic Editor
File Edit Insert View Anakysis  TaM | Tools  Help

=|6ls| Bl [ xlo]| S " 2 8¢ 3
J+le[=]4]w =~ ®

M
Interpreter o I
il H
é:j Metlist Editor }‘ { } {
_"-,Elasin:: ﬂS witches ,-{M eters J-';5 OLICES J-'r-LS i Component Bar Editor... e b acroz J-';G ates J-'r-LFIi|:u-fI|:||:|3 J-'{Ln:ng
Re-read symbol database
Find Caomponent. ..

—L*
T

Mew Macro \Wizard. ..

Edit: Macra Properties, .,
Expork Macto, ..

v Lock Schematic Editar
v Dock Metlisk Editor

Pratect Circuit, ..
nprotect Gircuit, .

Start the Tina “New Macro Wizard”

Technology for Innovators” Wi TEXAS INSTRUMENTS
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™ W Macro-Model Creation

File Edit Insert Wiew Analysis T&M  Tools Help

slls| 2l [+ 2 lolrla] L] affe = .

[+ e1ZI [ Bve] ][~ = ool 3] =]- Nareo
\Basic f, Switches 4 Meters 4 Sources 43 emiconductors 40 ptoelectronics 4 Spice Macros 4Gates 4Flip-flc Enter “Name fOl' the new Macro-
— Model.

Mame: M

[~ Empty circuit

Lozt I J LCurrent circuit
Shape: |<."-‘«uto> J ¥ Autos

Defaults Whdt
|7 Label: ISCK# lrl_ Generate YHIL campomemt

Barameters: I

Click on “Content” and select the
desired Text SubCircuit File. Then

¢ I x Eancell Y  Hep | click “Open”

Look in: | (3 Tina SPICE Macros v « @ e ..

LPF.CIR, /

File: narie: Open I

Files of type: F'Splce circuit file j Cancel |

\-"HDL file:

Technology for Innovators” Wi TEXAS INSTRUMENTS
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g i, Part 1: Text Macro-Model Creation
- ﬂ Macro-Model Creation

pllNoname - Schematic Editor Click on
File Edit Insert View Analysis TaM  Tools Help “Shape”_ The
8| Bl& [v | zlxlm| ol @i = & salid _ ONLY symbol
o e e T choices that
SO EIE] |4 | 7 ] 3¢ || - == i
ﬂl —|(D 7| Q| & [ & [wae] 3= | || o |G E| 3E - Q o el will appear at
_"-,Easicﬁlﬁwit-:hesﬁhdeters,-fLSu:uur-:es,-{LSemiu:u:unu:luu:t-:urs;{Dptnelectrnnics,-fLSpice Macros 4G Fflops ALogic ICs AAD/DAEES ARF Afnalag Control the r|ght are
x x| |, onesthat
I contain pin
Hame: ILF'F TL431 / b p q
[~ Empty circuit num ers an
Content: I'—F'F-':IH [ Curent circuit '_ii quantities that
Shape: I . [ Aute-generated EXACTLY
a ShuntReq
D efauilts Vil match the Text
Label: ISEHt [T Generate YHOL component ’—ii SubCircuit.
Barameters: I / (i.e., 3 pinS and
/ <LPF> pins numbered
wr K X [ancel ?  Help 1,2, 3
f A VOUT corresponding
GO .
I to the Nodes in
the Text
_ Subcircuit of
Unselect all boxes since we want to 1,2,3)
use our own symbol for the Macro- = Y
Model. ¢ 0K X Cancel |
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- ﬂ Macro-Model Creation

lHunamE Schematic Editor
File Edit Insert Wiew Analysis T&M  Tools Help

@(8ls| el [+ = o]r]x] o =] 8+ gl ]
(=T [ZE[&] 5] @[] &[] 3{|3|{ ~&

Y Basic ASwitches AMeters 4Sources 45 emiconductors 40 ptoslectionics ,-{LS pice Macras AGates 4Flip-flops 4Logic 1Cs 44D /DA-555 4 RF dAnalog Cor

x x
TL4A 4'
Mame: ILF'F
[~ Empty circuit
Caontent: ILPF.ElH J [ Curment circuit
Shape: |<LPF> | [ Auto-generated
. I J ShuntReg
Defaultz Whl
Label: ISEK# ’7|_ Henerate YHDL component __‘Zﬁ
Parameters: I

0K X Eancell ?  Help |

Highlight desired “Shape” at the /

right and click “OK” to enter it into
the “Shape” dialog box. —
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£y Analog Part 1. Text Macro-Model Creation
= £ Macro-Model Creation
New Macro Wizard ﬂ
Name:  |LPF - If you want a label to appear next to
[ Empty cicui |_— the Ref Designator when you place
Cortert. [LPF.LIR 2| T Burent cicu the Macro-Model on a schematic
Shape: [<LPF> - [~ Ao enter it here under “Label”
Defaults Whdl
Label  [153H4 = (r Generate YHOL companent
Parameters:
¢ ak. x Cancel ? Help |
U2159Hz
— VIN VOUT |-
GND
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g i, Part 1: Text Macro-Model Creation
- % Macro-Model Creation

E"‘_!Nnname - Schematic Editor
File Edit Insert Wiew Analysis T&M  Tools Help

=lale| [y [« =] e|xls] o] ][ afro =] 9l glid # | o e
a2 e e o [ 7| o | | || [ g o o] [ | [ [ |

' Basic A Switches dMeters 4 Sources 45 emiconductors A Dptoslectronics ) Spice Macros A Gates 4 Flip-flops 4Logic ICs 44D /DA-EE5 ARF Afnalog Control ASpecial £

News MaEraiiil | Save Schematic ed |
e ILPF 5 ave i I I Macralib j = =5 Ef-
[~ Ermnpty circuit
Content |LPF.CIR J ™ Curent circu 13| DELAY_AN.TSM | 14]LPF,TSM (4] ¥NSE. TSM
. . 14| FEMTO. TSM 4] PICO. TSM 4] vse_art. T5M
Shape: |<LPF> | T Autogenerate A]FULL_ADD.TSM | tanaise TSM 4] 50T, TSM
Diefaults Vhdl 3| HALF_ADD.TSM  |14] TRANSFOR. TSM
Label  [153Hz lrl' Generate YHDL component | INDUCTOR.TSM [ 14] Ua741,TSM
4 4
Parameters: | A|LAPLACE.TSM [ 14]VDR. TSM
9 Hel .
V’ £ x Eatiee] | LI File name: 5 ave I
Save as bype: ISchematics Macra [* T5H) j Cancel |

/ Help
/

Finish Macro-Model creation and Save the results. Click “OK” and popup window on right will
appear. Tina uses “.TSM” as Macro Schematics file extension. After creating or using default
File name and choosing the folder to store the Macro-Model in click “Save”
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Ve Analog Part 1. Text Macro-Model Creation
- % Macro-Model Use

E’_!Nuname - Schematic Editor

File Edit Insert Wiew A&nalysis  TM | Toaols  Help

,H - Diagram Window I 2

rirlﬂll:irl | ||'=*;|-¢?| ﬁ
;%I%.— Equation Editor .\

J—_l qj —L* @5 | ﬁ:,l)ﬁl ﬁ{j‘l Interpreter K i L=| E

ﬂl = -] T - Metlist Editor } { } é

'\ Basic {Switches [Meters {Souces 4 Semi Cormponent Bar Editor.. @

Re-read symbol database I

Find Component. ..
Mew Macro Wizard. ..
Edit Macro Propetkies. ..
Export Macto,. .,
v Lock Schernatic Editor
v Dock Metlist Editor

Prokteck Circuik, ..

Select “Re-read symbol database”

mprotect Circuit, .,
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o A Part 1. Text Macro-Model Creation
- Macro-Model Use

E'.I Moname - Schematic Editor
File Edit | Insert Wiew Analysis T&M  Tools Help

Last Component  Cerl+Ins H ﬂl .;"‘:.‘l
Wire Ckrl+Space

=g
Qgell = o= Hik[T

In the Tina “Schematic Editor”’ choose
“Insert”, “Macro”.

From the desired folder select the
Macro for insertion into the Schematic

Cubput Chri++L “Et'z"sf{t':'pt'z"ib’!':t Editor and click “Open”

Texk Chel4+T

araphics. .. Zkrl+G

Title Black... 2|

Shape , Look in: | (2 Macralib I | ck ER-
4| DELAY_AN.TSM  |14]LPF.TSM (4] ¥NSE. TSM

m A|FEMTOTSM [4]PICO.TS |14] wnse_art. TSM

Black, .. A|FULL_ADD.TSM 4] tgnoise. oM [14] %007, T5M
|HALF_ADD.TSM  |14] TRANSEDR, TSM

Auto Repeat 4] INDUCTOR.TSM [ 14] UAT41.J5M
F|LAPLACE.TSM 4] vDR.T

v OUbo Wire

File name: Open

Filez of twpe: | Schematics Macro [F.T5M) j Cancel |
Help |
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9 g Part 1: Text Macro-Model Creation
- % Macro-Model Use

E!Nuname - schematic Editor 2

File Edit Insert Wiew Analysis T&M Tools Help x:ﬁ
s8] Bl [v = ]alTlms] ol ][ affm =1 & gliy # Now the Macro-Model

[=<o[z L P e o 1]t = o may be connected and

4 Basic ;{Swﬂches},MetersﬁSources,-{Semlconductolsj{DptoeIectromcs;{Spme Macras 4G ates Flipflops i Logic ICs 440 ADA-BEE fRF fénalog Contml@ us ed In th e SC h ematic
Editor as a normal

Macro-Model.

U1 1:38Hz

Ryl WOUT | wFq
r GHD

1
) 0.00 Fl : :
E —‘_\\ ‘ VF1 A:(15941;-3.02) ‘
-10.00—
@ ]
= -20. oo—
0
0
-30.00-
-40'00: T T T |||||| T T T |||||| T T T ||||||
10 100 1k 10k
Frequency (Hz)

| |
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Part 2: Schematic Macro-Model
Creation
Schematic SubCircuilt Creation
Symbol Creation
Macro-Model Creation
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g Analeg  Part 2: Schematic Macro-Model Creation
- W Schematic SubCircuit Creation

E’_!Nuname - Schematic Editor
File Edit Insert Yiew Analysis Té&M  Tools Help

slals| 2[5 [+ < lolrln] |- @ = a0 galo
Q1= 38 e ][4 bl el % |8 ROHHE & mm

% Basic A Swilbhes AMeters 4 Sources ASemiconductors 40 ptoslectronics ASpice Macros 4Gates AFlip-flops ALogic [Cs AAD /DA-G55 ARF Afnal

—_—f +
E LIS *

—3

Desired Macro-Model

R1 1k
A () )
l 1
VI oS — 80 YOUT

Create a schematic 1 qu 1k
for the SubCircuit T ——ﬂ:
in the “Schematic
Editor”. Add
“Macro pin” & @
connections for the GHND
desired Macro-
Model pins.
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9 Analeg  Part 2: Schematic Macro-Model Creation
- % Schematic SubCircuit Creation

Desired Macro-Model

C11u

GMD
3-MacroPin x|
[ Label 3 iy
Module M arme ——
Farameters [Farameterz] . .
\ Double click on each “Macro pin”

and type a desired pin number in the
/ “Label” box. When completed click
on “OK”.

x Eancell ? Help
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g Analeg  Part 2: Schematic Macro-Model Creation
- W Schematic SubCircuit Creation

E!Luw Pass - Schematic Editor
File Edit Insert View Analysis T&M Tools Help

(@] Bl [+« olrle] olal+|[F el = 8. sl
JaT<l=l3t = #] 2] ] e | 2] @ | & | & QM =mm]x

\Basic ASwitches AMeters ASources A5 emiconductors 4Dptoelectronics ASpice Macros AGates AFlip-flops {Logic |Cs AAD/DA-SE5 ARF A2

-

Desired Macro-Model
1 F1 1k 2

= l a O @

YIM VOUT
3

C1iu ke

GMD
Save in:l@ Schematic Macro j 4= cf B

Low Pass. TSC

When Schematic SubCircuit is
complete use “File”, “Save As” in

desired folder as a Tina schematic Flevame: [Com P T s ]
“.TSC”

Save a3 tupe: ISchematics j Cancel |
Help |
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Part 2: Schematic Macro-Model Creation

Symbol Creation

3 Mew OFfice Document

Open OFfice Document

Programs . ACcessaries 3
) Hurnrningbird Connectivity * . .
n _ a _ _ Open “Schematic Symbol Editor”
.0 Favarites r InkerYideo WinDWD b
% ] iPass ]
£y Documents k Ii _ _
L Microsaft OFfice 2
© Settings b [T M3 Outlook y
12 _. Skartu .
1 /J Search 2 -
i TH3270_HastExplorer S
P
o . -
2 a U e e ) Windows Explorer
' Tina Pro Far \Windaows - Classic  # @ Component Help
0. =
b4 E Run... Tina Pro For 'Windows - TI » E Library Manager
E Texas Instrument, Inc F |'3=_°‘°| Read Me
-E | I Undack Computer 7 Adobe Reader 7.0 ﬁ Schematic Symbol Editar
=
& 3 52 Tina
= iﬂll Shut Down, ..

[T O A <l 23 (8l [l | 2 - € Tina for Windows Help

[@istart | @ 0 & & O

J _|£—| Inbox - M., |E How ko bu, .. |Iﬁ Uninstall Tina

Wi TEXAS INSTRUMENTS
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g Analeg  Part 2: Schematic Macro-Model Creation
- Symbol Creation

I <New Device > NONAME.DDB - TINA Schematic Symbol Edi o =]
File Device Edit Draw MWiew Help

== S N e R e W I =N i

-
- —l [ﬁl [Search
open 2] x|
Loak ir: I@ Tina Pra j - £ Eo-
EUTTOMNS CIORCAD.PCE  IC3TIMNA.PCE
EDS.PCE [CIPCAD.PCE || DEVICES. OB

- [C)PROTEL.FCE \
EXAMPLES  |_S)REDAC.PCE

Macralib (=) SPICELIE \
MEAS SCH ) TANGO.PCE \

“File”, “Open”, “Devices.DDB”

File name:  [DEVICES.DDE Open | | This is the Device Database file
Files of type: | Device Database [*.ddb) =] Lancel | ¥Vh'ch hold all schematic symbols
or Tina.

[ Open az read-only

| of

o =[] | % -env: a0 !
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9 Analeg  Part 2: Schematic Macro-Model Creation
- % Symbol Creation - Modify

=l ]

File | Device Edit Draw View Help

B e n|alola|r] oo [&=[mls =9

Edit device -

Update device
Add device

Delete device

Device properties, .. +La bel

i 0F E i o=
&

W — T2
w =

{VIN »VOUT}
; ........ (.—Tj .ﬁ.? _________ ; OFA_NOISE

slelelors

1

ANSEEENE
(N INTNEn

Select a device form the list at the
right and then select “Edit Device”, N
If you want to use an existing @b
symbol and modify it In_pa

%4 | .2 g <

Standard & Dil:l El a* LI |Dpen the selected device for editing | #o-FE B0
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9 analg  Part 2: Schematic Macro-Model Creation
- Ay Symbol Creation - Modify

==l x|

File | Device Edit Draw Wiew Help
B e nlalela|r| o] [EFE[E FIl

: El‘;l;:::::vice = ISearch

bl Add device

d Delete device -

— +
Label :

F.Hair : : il

e —~VIN +VOUT|—

l% N G [\]{D _________ : OP4_NOISE

(Foll |

- ’D

=; b In_f4

| fA@}

.- . :

T After existing symbol edits are "
completed, select “Device »
Properties” @

In_pe
pAqg
WAt
nveb
! I _.|LI =
Standard & Dir:l EU 0O° j |Set the properties of the current device | -5 v -80
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g Analeg  Part 2: Schematic Macro-Model Creation
- % Symbol Creation - Modify

File Device Edit Draw Wiew Help

elapE Nolalela[x| ola] [EFE[ol: =2

§

~VIN +VOUT|

1I O OIS
Mame: ILF'FF]

Default Reference Im—
Designatar:
Arimated Orly v

Can Botate [
Can Mirrar [+

| 1_ ____________ |

OREREERE] o ooe
—II_II_IIII;‘ e

Give the edited symbol a new,
unique name and click “OK”

b

WAt

nveb

%gcl | »2 8 <

Standard & Dic| EU 0° x| | sz voa0

Technology for Innovators” Wi TEXAS INSTRUMENTS
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g Analeg  Part 2: Schematic Macro-Model Creation
-~ Ay Symbol Creation - Modify

File | Device Edit Draw Yiew Help

E Mew device Dl Gl Ol :\lTl ﬂlﬁl I%I_ I? |2:-c .Igl
Edit device -
. Update device I
5
£ Dele.te dewce. \ “Add DeViCE”,
b Device properties. .. La bel =
| e e Add the new D>
i | | symbol to the
1 — VIN  ¢VOUT list at the right.
I% | GND | Use += button
- ! or drop down
]
- - menu.
|l i Vn
-
-I_ nvé)
-
] .
Ih_pé&s
pﬂxﬁg
W At
nVGID
LPFF
w— WM WOUT |
GO
1
l q | s -
Standard&Dir:l El O° L”Add the current device to the device database as a new enty | b T P -1
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g Analeg  Part 2: Schematic Macro-Model Creation
- Symbol Creation - Modify

I <LPFF > DEVICES.DDE - TINA Schematic Symbol Editor
File Dewice Edit Draw Miew Help

== B
]

X \||:|||:||c:-|;n|T| ﬂlﬁl ol B i IE:-:ng

savens 2 x|

Save in: IE} Tina Pra j - £ EO-

BUTTONS
EDS.PCE
A
ExAMPLES
Macraolib
ME&AS_SCH

Filz narme:

Save az type:

ICIORCADPCE () TINAPCE
ICIPCAD.PCE DEVICES.DDE
IC)PROTEL.PCE

ICIREDAC PCE

|CT)SPICELIE

I TAMNGO,PCE

DEYICES.DDE

Save

Device Databaze [*.ddb)

Save the updated
Device Database as
“DEVICES.DDB”

Warning: Backup the original “DEVICES.DDB” File in case there is a problem.

Technology for Innovators®
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Analog

Part 2: Schematic Macro-Model Creation
Symbol Creation - New

5] <New Device > DEYICES.DDB - TINA Schematic Symbol Editor

File | Device Edit Draw View Help

Edit device

o [v]

pdate dewvice
&dd device
Delete device

Device properkies. ..

alalolalr| ~|-

EECIDNEEL

===

i3 &
&

A R E

who— T &
@ I

%

AREERENE
(R (RTNEN

Label

“Device”, “New Device”, If you want
to create your own unique symbol
for the Macro-Model

|»

X ¥z ]t |B

il

ISearch
Amplifier?-TI - I

<LFF>

I SOUT |

GRD
!
OF&_MOISE

>

Ir_f4

fg<%
nveb

Ih_pé,
pA4>

WAt

nveb

n

o

Standard & Dir:l El

o LI | Create a new device

| w8048
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g Analeg  Part 2: Schematic Macro-Model Creation
- Symbol Creation - New

£ <New Device > DEVICES.DDB - TINA Schematic Symbol Editor

File Device Edit Draw Wiew Help

slalelEv Nolals|ax| 2|~ [EElo [ o)
|

H

<

ONENEEEE ] ~oos
_II_II_IIII;‘ "t

Create desired outline for symbol.
e : Keep grey “crosshair arrows” and
“+ circle” geometrically centered

inside of symbol outline.

“Label” will be where “Ref
Designator” appears as default on
schematic when symbol is placed.
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g Analeg  Part 2: Schematic Macro-Model Creation
- ﬂ Symbol Creation - New

4 <New Device > DEVICES.DDB - TINA Schematic Symbol Editor

File Device | Edic Draw Miew Help

Cut Chrl4x ok -

Bl = E Copy Chrl+C . Iﬁll I i IEH [ )=

B Faste e
Delete Chrl+Del « .
Select Al b Drop down menu allows for pin

rotation during pin placement
Rakate Left /

Fotate Right
Propetties. ..

v Hubo-caloulate sensing rectangle
Pin Crder. ..
Synchronize Shapes. ..

Bring to Fronk Ctrl4+Pgllp La be'
| BG Send bo Back, Ctrl+PgDn e T »
- Bring Forward Polp E E
|| Send Backward PaCn "_' & }_’(
] | : !
- \ 5 ;
|| — i AR :
=; Place pins by drag and drop where
e desired. Red x is electrical

connection point. Grey box can
move pin number anywhere desired.
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- % Symbol Creation - New

plEditor RIS
0 CErD o
x| 3 | F==
MHame: |1 I Ehow R f-‘-.m“p_E-TI ]
e

Mame Font Size: IE vI [~ Reset Position

vV

+ =
Shape: IN::urmaI "’I LE”chilNDrmal (2] "’I +
Opdmp5-TI
Direction: T | =  |= X N
+L b | Electric type: IF'assive j “_}"
ape Wisibility:
A - Al -
I A J ComparatorhCO-TI
>-e—i- d - f K. x Cancel ? Help |
| & ; Lt

Bufferd-Tl

i
: -+ i
\

Mrmeib~eT TI

Double click on each pin to select the “Pin Properties”. If you want a name on your pin unselect
“Show”. For your Symbol to be available to build your Macro-Model form the Text SubCircuit it
must be built with the EXACT same number of pins and use the same pin numbers on the pins as

your Text SubCircuit
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g Analeg  Part 2: Schematic Macro-Model Creation
- W Symbol Creation - New

Enter

File Device Edit Draw Wiew Help EI deSired
E’*|E|£|%” y[NJoalelalT| » | _ Eom. | pin name

) ' here

| < Ok X Cancel | ?  Help |

o

 |[ESSSSEES

ot b

G g
R Label

2

co |4 S e

3 ! :
e Click on “T” to create ‘ ] & A

E] a text label for your _

== symbol pin. A After text entry click
m | crosshair will appear “OK” and name will :
- in the window. Click appear. Move pin
=: the mouse once and a name where \
i Text Entry Box will pop desired. i

up. \
VIN.
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9 analog  Part 2: Schematic Macro-Model Creation
- Symbol Creation - New

==l x|

File | Device Edit Draw Wiew Help
B e nlalela|r| o] [EFE[E FIl

: El‘;l;:::::vice = ISearch

bl Add device

d Delete device -

— +
Label :

F.Hair : : il

e —~VIN +VOUT|—

l% N G [\]{D _________ : OP4_NOISE

(Foll |

- ’D

=; b In_f4

| fA@}

.- . :

T After existing symbol edits are "
completed, select “Device »
Properties” @

In_pe
pAqg
WAt
nveb
! I _.|LI =
Standard & Dir:l EU 0O° j |Set the properties of the current device | -5 v -80
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9 Analeg  Part 2: Schematic Macro-Model Creation
- % Symbol Creation - New

File Device Edit Draw Wiew Help

elapE Nolalela[x| ola] [EFE[ol: =2

§

~VIN +VOUT|

1I O OIS
Mame: ILF'FF]

Default Reference Im—
Designatar:
Arimated Orly v

Can Botate [
Can Mirrar [+

| 1_ ____________ |

OREREERE] o ooe
—II_II_IIII;‘ e

Give the edited symbol a new,
unique name and click “OK”

b

WAt

nveb

%gcl | »2 8 <

Standard & Dic| EU 0° x| | sz voa0
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9 Analeg  Part 2: Schematic Macro-Model Creation
- Ay Symbol Creation - New

File | Device Edit Draw Yiew Help

E Mew device Dl Gl Ol :\lTl ﬂlﬁl I%I_ I? |2:-c ,Igl
Edit device
. Update device
5
N <Label\ “Add Device”,
o} evice properties. ..
| e e Add the new
i | | symbol to the
1 — VIN  ¢VOUT list at the right.
I% | GND | Use += button
- ! or drop down
]
- - menu.
|l i Vn
-
-I_ nvé)
-
] .
In_p&
pﬂxﬁg
W At
nVGID
LPFF
w— WM WOUT |
GO
1
l J | of =
Standard&Dir:l El O° L”Add the current device to the device database as a new enty | b T P -1
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&y ' Part 2: Schematic Macro-Model Creation
-~

Symbol Creation - New

I <LPFF > DEVICES.DDE - TINA Schematic Symbol Editor
File Dewice Edit Draw Miew Help

== B
]

X \||:|||:||c:-|;n|T| ﬂlﬁl ol B i IE:-:ng

savens 2 x|

Save in: IE} Tina Pra j - £ EO-

BUTTONS
EDS.PCE
A
ExAMPLES
Macraolib
ME&AS_SCH

Filz narme:

Save az type:

ICIORCADPCE () TINAPCE
ICIPCAD.PCE DEVICES.DDE
IC)PROTEL.PCE

ICIREDAC PCE

|CT)SPICELIE

I TAMNGO,PCE

DEYICES.DDE

Save

Device Databaze [*.ddb)

Save the updated
Device Database as
“DEVICES.DDB”

Warning: Backup the original “DEVICES.DDB” File in case there is a problem.

Technology for Innovators®
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&p ' Part 2: Schematic Macro-Model Creation

Macro-Model Creation

=2 DEVICES.DDB - TINA Schematic Symbol Editor

File Device

S0
Open,..
Save
Save hs..,
Imnport...
Conwvert. ..

Edit Draw Wiew Help

ChrIH-
|4
Ctrl+5

Nolale|a|r| o]

E:xik

&
&

JhHas

AENERE
B

Either “Exit” or minimize the “Schematic Symbol Editor”

Technology for Innovators®
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g Analeg  Part 2: Schematic Macro-Model Creation
- % Macro-Model Creation

E’_!Nuname - Schematic Editor
File Edit Insert Wiew A&nalysis  TM | Toaols  Help

ﬁ_l Elﬁl %l%l IT x | éFl Diagrarn Window TE

Equation Editor
e | qj —L* @5 | ﬁ:,r)ﬁ | ﬁé}j‘ | Interpreter K i | H)
ﬂl = -] T - Metlist Editor } { } é
'\ Basic {Switches [Meters {Souces 4 Semi Cormponent Bar Editor.. @

Re-read symbol database

Find Component. ..

Mew Macro Wizard. ..

Edit Macro Propetkies. ..

Export Macto,. .,

Lock Schematic Editor
v Dock Metlist Editor

o

Prokect Circuit. .,
Select “Re-read symbol database”

mprotect Circuit, .,
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s Analog  Part 2: Schematic Macro-Model Creation
- Macro-Model Creation

F 73

E’_!Nuname - Schematic Editor
File Edit Insert View Anakysis  TaM | Tools  Help

=|6ls| Bl [ xlo]| S " 2 8¢ 3
J+le[=]4]w =~ ®

M
Interpreter o I
il H
é:j Metlist Editor }‘ { } {
_"-,Elasin:: ﬂS witches ,-{M eters J-';5 OLICES J-'r-LS i Component Bar Editor... e b acroz J-';G ates J-'r-LFIi|:u-fI|:||:|3 J-'{Ln:ng
Re-read symbol database
Find Caomponent. ..

—L*
T

Mew Macro \Wizard. ..

Edit: Macra Properties, .,
Expork Macto, ..

v Lock Schematic Editar
v Dock Metlisk Editor

Pratect Circuit, ..
nprotect Gircuit, .

Start the Tina “New Macro Wizard”
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g Analeg  Part 2: Schematic Macro-Model Creation
- % Macro-Model Creation

E"'_!Luw Pass - Schematic Editor
File Edit Insert Miew Analysis T&M  Tools Help

Elil_le%@ I A e 2 S S R N N e O PR A

% Basic A Switches fMeters A5 ouces ASemiconductors A Dptoelectronics 45 pice Macros £ Gates AFlip-flops fLogic ICs {AD/DA-B5E ARF fAn

-

—r
A

Desired Macro-Model

1 F1 1k 2
O A - @ @
F1
l WIN VouT Open the schematic
o1 1u ks .
o1 where the Schematic
I SubCircuit is created.
3
GND@ Enter a name for the
/ Macro-Model under
] 79
Name: [LPF_SCH Name”.
[~ Empty circuit
Cantent: |<Eurrent> J [ Current circitafm— Check “Current
Shape: I J [~ Auto-generated circuit”.
Defaultz Whdl
Label: I lrl_ Generate YHDL component
Parameters: I

Q/ ] x Eancell ? Help |
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Macro-Model Creation

C11u

Desired Macro-Model

®H1

Mew Macro Wizard

Narne: |LF'F_SEH

Cantent: |<Eurrent>

Shape: I

Auta-generated

([ — Y o VOUT
Tk
1
Tk
GO
El/

Yl
’7|_ Generate YHEL componernt

Defaults
Label: I
Parameters: I

x Cancel | ? Help

x
TL4F1 AI

B
£

<LPF>

a— WM WOUT (e

Technology for Innovators®

Click on
“Shape”. The
ONLY symbol

choices that
will appear at
the right are
ones that
contain pin
numbers and
guantities that
EXACTLY
match the Text
SubCircuit.
(i.e., 3 pins and
pins numbered
1,2,3
corresponding
to the Nodes in
the Schematic
Subcircuit of
1,2,3)
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- ﬂ Macro-Model Creation

Desired Macro-Model

VING o o WOUT
1 TL431 <]
I "
3 ©, i
GND ShuntReg
x i
Hame: ILF'F_SEH
[~ Empty circuit
Caontent: |<Eurrent> J ¥ Current circuit
Shape: I J [T Auto-gemerated

Yl
[T Generate YHDL component

P

Defaults
Label: I
Parameters: I

wr OK X Cancel ?  Help

4

Highlight desired “Shape” at the /
right and click “OK” to enter it into
the “Shape” dialog box.

Technology for Innovators” Wi TEXAS INSTRUMENTS



High-Performance

9 Analeg  Part 2: Schematic Macro-Model Creation
- % Macro-Model Creation

If you want a label to appear next to
the Ref Designator when you place
the Macro-Model on a schematic
enter it here under “Label”

Desired Macro-Model

1 m
! lo

x
Hame: ILF'F_S CH U 2 159H Z
Cantent: |<Eurrent>
Shape: |<LF'F> Auta-generated
Defauls - Wl —+1 VIN VOUT
Label: I'I 59Hz ’7|_ Generate YHOL compomnent
Parameters: I G ND
o 0K X Cancel | ?  Help I
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- % Macro-Model Creation

& | " |
Save Schematic d A
3 .
Save in: | ) Macroliy |« Bk B
New Macro Wizard ([ []oeLay_an.Tsm  [4]LpF.TSM 4] DR, T5M
dlremto.tam (BIEESGREY 4] vNsE.TSM
Mame: [LPF_SCH 4|FULL_ADD.TSM  [14]PICO.TSM |14] vrise _ark. TSM
[~ Empty circuit 4|HALF_ADD.TSM 4] bgnaise, TSM 4] =0T T5M
Cortert: |<Current> | F cunent cireu ] INDUCTOR.TSM [ 14] TRANSFOR. TSM
Shepe: [FF> J [ Auto-generated A|LAPLACE.TSM  [4]Ua741.TSM
Defaults Whdl
Label: I'I 59Hz ’7|_ Generate YHDL component
File narne: ILF'F_S CH.TSH Save I
Prarameters: I
Save as type: ISchematics Macro [*.TSM) j Cancel |
0K X Cancel ?  Help * Help |

Finish Macro-Model creation and Save the results. Click “OK” and popup window on right will
appear. Tina uses “.TSM” as Macro Schematics file extension. After creating or using default
File name and choosing the folder to store the Macro-Model in click “Save”
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- % Macro-Model Use

E’_!Nuname - Schematic Editor

File Edit Insert Wiew A&nalysis  TM | Toaols  Help

,H - Diagram Window I 2

rirlﬂll:irl | ||'=*;|-¢?| ﬁ
;%I%.— Equation Editor .\

J—_l qj —L* @5 | ﬁ:,l)ﬁl ﬁ{j‘l Interpreter K i L=| E

ﬂl = -] T - Metlist Editor } { } é

'\ Basic {Switches [Meters {Souces 4 Semi Cormponent Bar Editor.. @

Re-read symbol database I

Find Component. ..
Mew Macro Wizard. ..
Edit Macro Propetkies. ..
Export Macto,. .,
v Lock Schernatic Editor
v Dock Metlist Editor

Prokteck Circuik, ..

Select “Re-read symbol database”

mprotect Circuit, .,
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- @ Macro-Model Use

E'.I Moname - Schematic Editor
File Edit | Insert Wiew Analysis T&M  Tools Help

ﬁ'l El Last Component  Cerl+Ins 1= ﬂl " |
Wire Ckrl+Space

Tl = = [

In the Tina “Schematic Editor”’ choose
“Insert”, “Macro”.

From the desired folder select the
Macro for insertion into the Schematic

Oukput Chrl4+L Lctors 40 ptu:uej/n:t Editor and click “Open”
Text CErl4T

Graphics. .. Ctrl+G

Title Block. ..

Shape 3 Look ir: Il.f,‘ b acrolib ‘. £k B -'

4|HALF_ADD.TSM |4 ]bgnaise.T5M | [14] %037, T5M
4] INDUCTOR.TSM | 14] TRANSFOR. TEM
A|LAPLACE.TSM  |4]Ua741.TSM

Auto Repeat
v Auto Wire

4| DELAY_AN.TSM | 4]LPF,TSM |_1 YDR, TSM
Block 4|FULL_ADD.TSM |4 PICO,TSM |14] vnse_art. T5M

File name:  |LPF_SCH.TSM Open |
Filez af type: ISchematics bacio [ T5M] j Cancel |
Help |
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- % Macro-Model Use

E!Nuname - schematic Editor
File Edit Insert Wiew Analysis T&M Tools Help

S|l Bl [v e lo|rlss] ool o =1 ol sl »
[=T&l s [l @llz a2 ]| ¢ =l E=]

4 Basic 4 Switches ) Meters 45 ources 4 Semiconductors 4 Dptoelectronics A Spice Macros 4 Gates AFlip-flops 4Logic ICs 44D /DABES ARF AAnalog Contral 4Spec

————
<hoas Jvs Now the Macro-Model
| may be connected and
used in the Schematic
Editor as a normal
Macro-Model.

——

U1 1:38Hz

Ryl WOUT | wFq
GHD

1
) 0.00 Fl : :
E | ‘ VF1 A.(159.41,-3.D2)‘
-10.00—
g ]
< -20.00-]
[vn] 4
0
-30.00-
-40'00: T T IIIIII| T T IIIIII| T T IIIIII|
10 100 1k 10k
Frequency (Hz)

. |
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Auto-Generated Shape

g

0] - Schematic Editor
! Analysis T&M  Tools Help

| [+ slo|wls] olal+][F

|1EIEIZ v| 1c

| gl #)

LB & ol ¢

¢ =

=B =

I ) =] E

213 f, S ources j Semiconductors A0 ptoelectronics 45 pice Macros A G ates A Flipflops ALogic ICs AAD/DAEES 4RF fAnaloghontal 4

OUT - Macro Pin x|
[ Label ouT
Module Mare
I ©1 10 Parameters [Farameters]
| |
L 11
ouT
= —a— |
£2
08
o 0K X Ear‘n::ell ? Help

Create subcircuit in
the Schematic
Editor. Connect a
“Macro Pin” to each
I/0 of the subcircuit.

Double-Click on
each “Macro Pin”
and assignita
desired name in the
“Label” dialog box.
Click “OK” to save
the pin name.

Technology for Innovators®
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- % Auto-Generated Shape

E"_!Nuname - Schematic Editor
File Edit Insert Wiew Analysis T&M | Tools Help

~ e Diagran YWindow
El;l—liﬁlﬁl IT ke | ﬁ Equation Editar
ﬂl - |'C| wl 'El'l 7"/1 Interpreter

Metlist Editor
"-LE azic ,-';S witches ;{M eters ,-{LS ources ,-{LS emi Component Bar Editor, .. e M acioz

2
—_l
=

@

-

Re-read symbol database
Find Component. ..

Mew Macro Wizard. ..

Edit Macro Properties. ..
Expart Macra, ..

v Lock Schematic Editor
v Dock MNetlist Editor

Protect Circuit...
Umprotect Circuit, ..

Start the Tina “New Macro Wizard”

F1 10k
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- % Auto-Generated Shape

x
Sl 2l | you want a label to
Name: |High Pass - appear next to the Ref
Emply circuit .
" ct u EBnte <Curert> | & Curent cicut Designator when you
L 1 place the Macro-
ouT Shape: |<.-“-‘-.ut|:|> J v Auto-generated )
. = Model on a schematic
= Defaults ~vhdl ter it h q
Eg Label: || <= Gt YD Eomnaeent Sn er |” ere unaer
Parameters: I Label
0%
v 0K X Cancel 7 Hep
U2159Hz
Check the box next to the “Content” dialog as “Current circuit”

since we are turning the current schematic into a Macro-Model. I
Check the box next to the “Shape” dialog as “Auto-generated” to

have Tina create a Macro-Model symbol automatically for you.

Then click “OK”.
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- % Auto-Generated Shape

e e e T e e e T e e e T T ) N T e e gy e e e ey e e e ey
New Macro Wizard §{| fll 5ave Schematic 2lxl
MHarne: |High Pass Save in; | I=9 Macrolib j = £k ER-
- | et |DELAY_AN.TSM | 4|LAPLACE.TSM | 14]UAT41.TSM
Cortent, |<Curent> | Curent circuit A|FEMTO.TSM  [14]LPF.TSM 4] ¥R, T5M
Shape: [<Auios J W Auto-generated 4] FULL_ADD.TSM  [4|LPF_SCH.TSM  |i4] ¥NSE. TSM
Dot e 4|HALF_ADD.TSM  |H4]PICO, TSM |i4] vrise_art, TSM
= E'“Lt;bel_ | I_U:E DL t A|HI_PASS.TSM | 4]tgnaise. TSM 4] %37, TSM
= =JEnEats auinpan 4] INDUCTOR.TSM | 14] TRANSFOR. TSM
Parameters: I
v q oK X Cancel | ?  Hebp File name:  [HI_PASS.TSM Save |
= Save as type: ISchematics b acro [ TSM] j Cancel |
o Help |

|

Finish Macro-Model creation and Save the results. Click “OK” and popup window on right will
appear. Tina uses “.TSM” as Macro Schematics file extension. After creating or using default
File name and choosing the folder to store the Macro-Model in click “Save”
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- % Auto-Generated Shape: Macro-Model Use

E’_!Nuname - Schematic Editor

File Edit Insert Wiew A&nalysis  TM | Toaols  Help

ﬁ_l Elﬁl %l%l IT x | éFl Diagrarn Window TE

Equation Editor
e | qj —L* @5 | ﬁ:,r)ﬁ | ﬁé}j‘ | Interpreter K i | H)
ﬂl = -] T - Metlist Editor } { } é
'\ Basic {Switches [Meters {Souces 4 Semi Cormponent Bar Editor.. @

Re-read symbol database

Find Component. ..

Mew Macro Wizard. ..

Edit Macro Propetkies. ..

Export Macto,. .,

Lock Schematic Editor
v Dock Metlist Editor

o

Prokteck Circuik, ..

o Select “Re-read symbol database”
mprotect Circuit, .,
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~ ﬁ Auto-Generated Shape: Macro-Model Use

E'.I Moname - Schematic Editor
File Edit | Insert Wiew Analysis T&M  Tools Help

In the Tina “Schematic Editor”’ choose
“Insert”, “Macro”.

lﬁ:l El Lalslz Component  Crrl+Ins = ﬂl Ty |
B e Ckrl+Space
=
ﬂl :[:;";-L HlE Ctri+B E —[:“I,F ‘?ﬁ From the desired folder select the
Input Cri+] R Macro for insertion into the Schematic
Cubput Chri++L “Et'z"sf{t':'pt'z"ib’!':t Editor and click “Open”
Text Chrl+T
araphics. .. Zkrl+G
Title Black. .. 2=
Shape k Look in: Ilf} M acrolib l j il
m 4| DELAY_AM.TSM | ]LAPLACE[TSM 14| UA741,TSM
4] FEMTO, TSM 7] LPF. TSM 4] ¥DR. TSM
Block. .. A FULL_ADD.TSM | 4]LPF_ScH.TSM 4] vMSE.TSM
4| HALF_ADD.TSM 4] PICC, THM 4] wnse_art. TSM
Auto Repeat A HL_PASS.TSM | 4]tgnaised TS (4] %037, TSM
v Auto Wire 4] INDUCTOR.TSM  |4] TRANGFOR. TSM

File name:

[HI_P455.TSM

Open

Files of type: ISchematics Macro [ T5M)

[_Oeen |
j Cancel |
Help |

Technology for Innovators®
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-~ % Auto-Generated Shape: Macro-Model Use

File Edit Insert Wiew Analwsis TRM  Tools Help

= = %_|E*§3| R A o P2 e ks e | e

Now the Macro-Model

ﬂl-ﬂ@" >:< ll@'l-’-{\; @'lﬁ%”[ﬂ t ?llElE may be connected and
mMetersﬁlSDurcesJ-(LSemiconducturs}{Dptnelectrnnicsﬂspice Macrus;{lﬁates;ﬂf used in the SChem atiC
. Editor as a normal
Macro-Model.
- . High Pass DUT_'._\EQ /
VG GND Notice how Tina
1 created the box shape
N for the Macro-Model
0 and automatically
assigned the pins the
names we used for
each “Macro Pin” name
= when we created the
= sood Schematic SubCircuit
£
4000 I i ]
f 10 100 i
Frequency(Hz)
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-~ - Auto-Generated Shape: Macro-Model Use

E’_!Huname - Schematic Editor

File Edit Insert Wiew Analysis T&M  Tools Help

=8| Ble [« =] z] x| olal+[= alim =] e sy
I=Tal s (1| B]--ll sz 1]t === ]

' Basic A Switches AMeters 4 5ources 45 emiconductors A Dptoslectronics 4 Spice Macros 4 Gates AFlip-flops ALogic ICs AAD/DAGES ARF Afnalog |

b
i

111

ui-tighpass x|
_ WF1 Label L1
M High Pass ouTp—— M odule Marme
+
Parameters Parameters]
Wi GHD
‘\\| SubCkI-{Shape) m _
—i— TSRkl [Content] High Pazz. TSI
- ' SUbCkH-P Al —

| Double-click on the
— \ Macro-Model
— Shape and the
popup Properties

window will
¥ Ok | X Cancel| 7 Hep Enter Macro appear. Click on
) “Enter Macro”
=paillis
13
]

Technology for Innovators®
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-~ % Auto-Generated Shape: Macro-Model Use

x
Label R
Module Mame
Parameters [Parameterz)
I o1 10 | Resistance [Jhm] 100k, - j
Ce | ] Power [t 1
I Temperature Relative
1 OLT Temperature [C] 1]
e ——————————— ] :
= Linear temp. coef, [1/C] 1]
p g [uadratic temp. coef. [1/CF] 1] - "’I
E xponential termp. coef. [£/C) 1]
b awirmum valtage ) 100
= Fault Mone I1 0d
ol
{ ] x I:ann::ell ? Help |

The Schematic SubCircuit that was used to create the Macro-Model will appear in a separate
window. Values in the SubCircuit may be modified as in the normal Schematic Editor.

Technology for Innovators®
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- % Auto-Generated Shape: Macro-Model Use

E"_!Nuname:Ul [MACRO] - Schematic Editor When the edits to the
| File Edit Insert Yiew Analysis T&M  Tools Help Component values
Mew Chrl+N 1—,;' l\<-~,.|r\«|*|k||_ @, |[1o0% =] inside of the Schematic
CIpen. .. Chrl+0 : .
i . ¢ SubCircuit are
Save As... i z@alﬁzj [::':” T | ||E completed close the

Save All

pictors 4O ptoelectoni acras fGates 4F window by selectin g
Ctrl+F4 “File”. “Close”
y .

Close All

PCE library r
Expark 4
Irnpork L4

Bill of Materials. ..

Emter Macra

Page Setup... I

Prink Presiew
Print. .. Ckrl+P

1 100k

1 .. \High Pass. TSC

2 . \Low Pass, TSC

3 i \Deskiopitloise Ark, TSC
4 Y., \DeskbopiSources, TSC

Exit
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-~ ﬂ Auto-Generated Shape: Macro-Model Use

The modified
Schematic SubCircuit
used for the Macro-

111

N HighPass outles Model was modified
e D and the changes are
1 now included in the
= N Macro-Model. These
changes stay wherever
0.00— S this instance of the

] Macro-Model are
. copied and placed in
] this or another

schematic.

Gain (dB)

-20.00 j T T ! R j rorTrrTT
1 10 100 s
Fregquency (Hz)
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