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Chapter 1

Getting Started

l'ru

Sparcom’s Advanced Pocket Professional ™ software is the first of its kind, de-
veloped to provide speed, efficiency and portability to students and profes-
sionals in the technical fields. When you slide the Advanced Pocket
Professional ™ Spice48 Pac into your HP 48SX, your calculator is instantly
transformed into an electronic “textbook,” ready to efficiently solve your electri-
cal circuit problems. The Spice48 Pac is organized into eight separate modules:
the Circuit Manager, Element Manager, Analysis Manager, Node Manager,
Graphics Manager, Data File Manager, Output Manager, and Miscellaneous
Info... all available in an efficient, menu-driven format.

This chapter covers:

Installing and Removing a ROM Card
Moving Around the Screen

Using the Main Menu

Changing the Font Size

Viewing Items Too Wide for the Display
Using the Search Mode

Text Editing

Alpha Lock

How to Load Data from the Stack
System Flags

User Flags

Memory Requirements

The 'SPARCOM' Directory

ooooooooboouooo

Installing and Removing a ROM Card

The HP 48SX has two ports tor installing plug-in ROM cards. You can install
your Spice48 Pac in either port.

WARNING: Turn off the HP 48SX while installing or removing a
ROM card! Otherwise, your HP 48SX memory may be erased.

1: Getting Started 9



Installing a ROM Card

To install a ROM card, follow these steps:

©® Turn the HP 48SX off. Do not press [on] until you have completed the in-
stallation procedure.

® Remove the port cover. Press against the grip lines and push forward. Lift
the cover to expose the two plug-in ports, as shown below:

© Select either empty port for the Advanced Pocket Professional™ card, and
position the card just outside the slot. Point the triangular arrow on the card
toward the HP 48SX port opening, as shown below:

® Slide the card firmly into the slot. After you first [cel resistance, push the
card about 1/4 inch further, until it is fully seated.

® Replace the port cover.

Removing a ROM Card

To remove a ROM card, follow these steps:
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© Turn the HP 48SX off. Do not press [0N] until you have completed the re-
moval procedure.

® Remove the port cover. Press against the grip lines and push forward. Lift
the cover to expose the two plug-in ports, as shown above.

© Press against the card’s grip and slide the card out of the port, as shown be-
low:

O Replace the port cover.

Starting the Spice48 Pac

After you turn on your HP 48SX by pressing [on], there are three ways to start
the Spice48 Pac:

Q Press [®)[&#] to display all libraries available to the HP 48SX. Find
and press to enter the Spiced48 Pac library directory. The
screen displays new menukeys (softkeys) along the bottom, as shown:

HOME }

{
3
3
¢
1

(PicEfseour] ] ] | |

Press EI2EN®3 (the first softkey) to start the application. To display a
screen containing the revision number and product information about
the Spiced8 Pac, press EX:Tel¥A (the second softkey).

Q Type [=][] SPICE48 1o start the application.

O Add the command SPICE4S to the CST (custom) menu. (For more in-
formation, refer to Chapter 15 of the HP 485X Owner’s Manual,
“Customizing the Calculator.”) After the command has been added to

CST, press to start the application.

1: Getting Started 11



Moving Around the Screen

Use the [a] and [¥] keys to move the pointer up and down in a menu screen.
Press (®)[¥] to move the pointer to the bottom of the screen, or to page down
one screen at a time if the pointer is already at the bottom of the screen. Press
(|)[&] to move the pointer to the top of the screen, or to page up one screen at
a time. Press [](¥] to move the pointer to the very end of the menu or press
[PJCa] to move the pointer to the very beginning of the menu.

Using the Main Menu

After you start the application, the Main menu appears:

|\CE PEINT | “IEL [FONT | v |

The Main menu lists the eight modules of the Spice48 Pac. A module is se-
lected by moving the pointer to the desired item and pressing ENIER|.

Items in the Main Menu

Each item in the Main menu is bricfly described below and is discussed in detail
in the various chapters of this manual.

Item Description See...

Circuit Manager Adds, dcletes, packs, and transfers Chapter 3
circuit data; selects the current circuit;
installs tutorial circuit data.

Element Manager Adds, deletes, and edits circuit ele- Chapter 4
ments.

Analysis Manager Performs calculations. Chapter 5

Node Manager Adds, deletes, and edits nodes; sets Chapter 6

the reference node.

Graphics Manager Adds, deletes, and edits coordinates Chapter 7
and creates the schematic.
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Data File Manager Loads, deletes, and transfers stored Chapter 8
data files.

Miscellaneous Info | Reference data tables; resistor color Chapter 10
chart calculations; standard compo-
nent values; ASCII table.

Summary of Operations

Screen Softkeys
Main ABOUT PRINT FONTIEEQU I T
Key Action

ABOUT Displays a screen containing the revision number and prod-

uct information about the Spice48 Pac. Pressing any key
erases the screen and returns to the previous menu or to the
HP 48SX stack.

Toggles between the small and large fonts.

Prompts for N[ or to select items, and then
sends those items to an IR printer.

Quits the Spicc48 Pac to the HP 48SX stack.

R
®) R
E E %
z
= =

SSTK Prompts for IeINISM or to select items, and then
copies those items to the stack. The items are placed in a list
if was chosen.

V1 EW] Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the
screen, this key is non-functional.

AT Quits the Spice48 Pac to the HP 48SX stack.
Moves down one level in the menu structure, entering the

modulc selected by the pointer.

[oN]—[Peey] Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”
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Changing the Font Size

The default font for the Spice48 Pac displays information in condensed, upper-
case letters only. Pressing will toggle the information to a larger font,
which is case-sensitive:

v . SPICE48
*Circuit Manager
Element Manager
Analysis Manager
Node Manager

Graphics Manager

Data File Manaqer
HEDUT] 5Tk [PRINT] “EW JFONT | Uit |

The font size will remain the same until eIYER is pressed again.

Viewing Items Too Wide for the Display

If the text of a menu item is too wide to fit within the display, an ellipsis (...)
appears at the end of the line. On some screens, the MIEA softkey will be pre-
sent—press to display the entire text of an item, up to one entire screen
size. Once the full text has been displayed, press or to return to the
menu. At all screens, including those screens where MENSW is not present, press-
ing [BJFsT will perform the same function. If an item does fit entirely on the
screen, or []s1] will beep and do nothing.

Using the Search Mode

When menu lists are long, it is faster to locate an item using the search mode.
To initiate a search, press [] to display the following screen:

PRG
{ HOME SPARCOM SPICENBD }

Search for:

<4
GELY JINSof |

The HP 485X is now locked in alpha-entry mode, as indicated by the alpha an-
nunciator at the top of the screen. Alpha entry mode activates the white capital
letters printed to the lower right of many keys. (For more information, refer be-
low to “Alpha Lock” and to Chapter 2 of the HP 48SX Owner’s Manual, “The
Keyboard and Display.”)
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To perform a search, enter the first letter or letters of the desired string and press
ENTER. The search function is case-sensitive, and will scan through all informa-
tion in the current menu. To enter a lowercase letter in the alpha entry mode,
precede the letter with [&]. To abort the search, press [i.

Text Editing

The softkeys present at the search screen and at many data input screens are
command line editing keys. They allow you to edit the search string or input
data. Their functions are summarized below. (For more information, refer to
Chapter 3 of the HP 48SX Owner’s Manual, “The Stack and Command Line.”)

Summary of Operations

Screen Softkeys
Text Editing - SK | PEISK | P -

Key Action

Deletes all characters in the current word prior to the cursor.

Deletes all characters in the current word between the cur-
sor’s current position and the first character of the next
word.

HI'EN Toggles between insert and type-over modes.
“SKIP Moves the cursor to the beginning of the current word.
SK P Moves the cursor to the beginning of the next word.

TS K Activates the Interactive Stack, allowing arguments to be
copied from the stack to the command line for editing by
pressing [Hez[e).

ATIN Clears the command line if there is text present, or aborts
text entry il the command line is already blank.

Accepts the current command line as the entry and returns to
the previous menu or list.

For a complete summary of operations, refer to Appendix B, “Summary of

Operations.”
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Alpha Lock

System flag —60 controls whether or not Alpha Lock mode is set. The default
setting for flag —60 is clear, which means that pressing [&] places the HP 48SX
in alpha-entry mode for only one character, and you must press [cJ[=] to lock
alpha-entry mode. If flag —60 is set, however, then pressing [&J only once locks
alpha-entry mode. The examples in this manual assume that flag —60 is clear, so
that each [&] keystroke turns on alpha-cntry mode only for the following char-
acter. (For more information, refer to Chapter 2 of the HP 48SX Owner’s
Manual, “The Keyboard and Display.”)

How to Load Data from the Stack

At all data input prompts, it is possible to copy values from the HP 48SX stack
to the command line, even though the Spice48 Pac is executing. This is
achieved through a limited version of the Interactive Stack. To activate the
Interactive Stack at a data input prompt, press [a], or if that does not work,
press [®]EoT] to display the EDIT menu and then press BSEER At this point,
unless the stack is empty, the screen will display the contents of the stack.
Move the pointer up and down the stack by pressing [a] and [], and when you
reach the desired value, press E®I® to copy it to the command line for editing.
To exit the Interactive Stack and return to the command line, press or [Fm.
After returning to the command line, you can edit the value with the editing
softkeys described above. (For more information, refer to Chapter 3 of the HP
48SX Owner’s Manual, “The Stack and Command Line.”)

System Flags

Executing the Spice48 Pac will not change the flag settings or stack depth on
your HP 48SX, unless you push EFEEJ at some point to leave results on the
stack. For your convenience, most flag settings are preserved during operation
of the Spice48 Pac, including the alpha-lock setting. However, for the software
to operate properly, some system flags are temporarily modified during execu-
tion:

Binary word sizc is set to 64
Clock display is turned off
Radix mark is set to “.” (period)
Last Arguments are saved

User Mode is turned off

oo0o0oo
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When you press (TN or @IVINE to exit the Spice48 Pac to the HP 48SX stack, all

system and user flags are restored to their previous settings for your conve-
nience.

WARNING: Pressing [@f multiple times in rapid succession
may abort the Spice48 Pac without resetting the state of your
HP 48SX. Do not do this! The Pac is designed to be tolerant of
afew presses, but it cannot properly restore your stack and
flag settings if you push too many times in a row.

User Flags

The display font size is controlled by the setting of user flag 57. If flag 57 is
clear, the smaller display font will be used; if flag 57 is set, the larger display
font will be used. Changes in the display font during operation of the Spice48
Pac are preserved after you quit to the HP 48SX stack.

The state of units (on or off) is controlled by the setting of user flag 61. If flag
61 is clear, units are on; if flag 61 is set, units are off. Changes in the units sta-
tus during operation of the Spice48 Pac are preserved after you quit to the HP
48SX stack. Note that units are only relevant in the Spice48 Pac when viewing
data in the Constant Library in the Miscellancous Info module. The units flag
setting makes no difference 1o circuit calculations.

Memory Requirements

A minimum of about 1.7K frec memory is required for this Pac to operate, but
more free memory is required to analyze circuits and save data files. For exam-
ple, a simple circuit of only a few nodes may require 1K to SK to fully analyze,
while a complex circuit of ten or more nodes may require 10K to 20K or more.
The precise free memory requirements vary according to the exact size of your
circuits, whether or not you create circuit schematics, and how many data points
you create during each analysis.

In many cases, an estimate of the free memory required to complete an
operation will be displayed. Thesc estimates are generous, and if it appears that
the amount of free memory required to complete an operation is only slightly
more than the amount of free memory available, you should attempt the
operation anyway, because it may succeed. Even if the operation fails and the
Spiced8 Pac quits duc to insufficient memory, your circuit data will not be
affected, although items may bc left on the stack.
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NOTE: Memory warnings are only provided during analysis and
schematic preparations. You will not be warned of low memory
when loading/decompressing a data file or when creating a plot.

If the Spice48 Pac appears to be functioning incorrectly—e.g., if you attempt to
create a plot or view a data file and nothing happens—it is likely that there is not
enough free memory in your HP-48SX to complete the operation. Possible solu-
tions to the problem of too little frcc memory are:

@O Decrease the number of data points for the desircd analysis, until the
memory required falls below the free memory. (For more information,
refer to Chapter 3, “Analysis Manager.”)

3 Pack unused circuits. (For more information, refer to “Packing the
Current Circuit” in Chapter 3.)

QO Clear all graphics information from circuits for which you have previ-
ously created schematics. (For more information, refer to “Clearing
All Graphics” in Chapter 7.)

O Delete unwanted circuits and data files. You can first archive them to a
computer if you wish. (For more information, refer to Chapter 3,
“Circuit Manager,” and Chapter 9, “Data File Manager.”)

O Add additional free memory to your HP 48SX by merging a 32K or
128K RAM card. (For more information, refer to Chapter 5 of the HP
48SX Owner’s Manual, “Calculator Memory.”)

The 'SPARCOM' Directory

Most Sparcom Pocket Professional ™ Pacs create a directory 'SPARCOM ' in the
HOME directory of your HP 48SX. Inside thc 'SPARCOM' directory, each par-
ticular Pac creates a specific subdirectory—for the Spice48 Pac, the name of
that directory is 'SPICE48D'. All circuits and data files [or Spice48 are stored
inside 'SPICE48D', so as not to contlict with your global variables and other
directories. If you are extremely low on free memory and do not need to keep
any of the Spice48 data files in your HP 485X, you can purge the 'SPICE48D'
directory (using the command PGDIR). The next time you execute the Spice48
Pac, the 'SPICE48D' directory will automatically be re-created, but your data
files will be permanently lost unless they were uploaded to a computer for
storage. (For more information, refer to Chapter 7 of the HP 48SX Owner’s
Manual, “Directories.”)

18 1: Getting Started



Chapter 2

Spice48 Tutorial

The Spice48 Tutorial is designed to introduce you to the power and flexibility of
Spiced8 by stepping through the element entry, analysis, and schematic creation
for two circuits: a simple RC circuit and a complex Bipolar Junction Transistor

(BIT) DC Model.
This chapter covers:
A Using the Spice48 Tutorial

QO Example: RC Circuit
O Example: Bipolar Junction Transistor, DC Model

Using the Spice48 Tutorial

To begin the Spice48 Tutorial, follow these steps:

© Press [®)[#] to display all libraries available to your HP 48SX.

® Find and press to enter the Spice48 Pac library directory.

© Press the first softkey, , to start the Spice48 Pac.

You are now at the Main menu of Spice48.

Example: RC Circuit

This example is a simple RC circuit with a pulsed voltage source.

2: Spiced48 Tutorial
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To investigate this circuit, You will follow these steps:
Add the circuit RC.
Add nodes to RC.

Add elements to RC.

© o ® @

Draw the schematic of RC.

® Analyze, plot, and save data about RC.

The following screens and free memory indicators assume you are executing
Spiced8 for the first time, from an empty HP 48SX without any merged RAM
cards, that the display setting is standard (STD), and that your HP 48SX is in
degrees mode (DEG). If your HP 48SX is configured otherwise, the screens
may appear slightly different.

To complete this example requires about 6K free memory in your HP 48SX, al-
though you can decrease that requirement if you do not save the data files as in-
dicated or draw the schematic.

Adding the Circuit RC

First, a new circuit must be created. (For more information, refer to Chapter 3,
“Circuit Manager.”)

At the Main menu, make sure the pointer is at “Circuit Manager” and press

ENTER:

Pick Circuit:
FREE MEMORY: 29262.0
+PRESS ADD

[ Ab0 | BEL [PAcK [ XFERJFONT] UP |

Press I-YS]M or to add a new circuit, and at the prompt type RC, the name
of this circuit:

PRG
{ HOME SPARCOM SPICEM4BD }

Enter circuit name:

¥ name

RC+
[€ SKIP|:KIP 2] €LEL |GEL | INS o #3TK]
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When you have finished, press to accept the name and return to the Circuit
Manager. (For more information on using the editing softkeys, refer to “Text
Editing” in Chapter 1.) A ncw subdirectory named RC will be created inside the
'SPICE48D' directory in your HP 48SX. It will be used to store information
about the circuit RC, which is now listed:

The “(Packed)” label indicates that the circuit RC contains no temporary calcu-
lation or graphics global variables. (For more information, refer to “Packing the
Current Circuit” in Chapter 3.)

The “(Current)” label indicates that the circuit RC is the current circuit, meaning
that all other operations of Spice48 will be performed on the circuit RC. (For
more information, refer to “Sclecting the Current Circuit” in Chapter 3.)

This completes Step @. Press to return to the Main menu.

Adding Nodes to RC

Second, nodes must be added to the circuit. (For more information, refer to
Chapter 6, “Node Manager.”) The following screen is an enhancement of one
created by the Graphics Manager, with only nodes labeled:

This example will demonstrate how to add the nodes separately from the ele-
ments; the next example will demonstrate how to add nodes as necessary during
element entry. (For more information, refer below to “Example: Bipolar
Junction Transistor (BJT) DC Model.”)

At the Main menu, move the pointer to “Node Manager” and press [ENIER):
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I Nodes: |
BRESs ApD NG

L Aor | GeL | EMT JREFER] | uP |

Press IEYSISM or to add new nodes, and at the prompt type 0 1 2,
the names of the nodes in this circuit:

PRG
{ HOME SPARCOM SPICEHBD RC }

Enter node name(s):
+ nodel nodeZ2 ..
¢ names )

B 124
[£3KIP[SKIP+] €DEL UELS | INS s]+-5TK]

When you have finished, press ENTER| to accept the names and return to the Node
Manager. The new nodes are now listed:

| Nodes: |
| 0o ] 1 [

[ oo | veL [EoT JkeFer] | up |

Press [>] to move the cursor to node 0 and press I to set that as the refer-
ence (ground) node of circuit RC. Node 0 will be labeled with “(REFER)” in
the Node Manager:

[ Nodes: |
—CREFERY o [NNENNEEN N

| w00 | GEL | EWT [REFER] | UP |

This completes Step @. Press HVZM to return to the Main menu.

Adding Elements to RC

Third, elements must be added to the circuit. (For more information, refer to
Chapter 4, “Element Manager.”) The following screen is an enhancement of
one created by the Graphics Manager, with both nodes and elements labeled:
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You will follow these steps:
® Add the voltage source VS.
® Add the resistor R1.
® Add the capacitor COUT.

At the Main menu, move the pointer to “Element Manager” and press ENIER]:

[ Elements: |
_PrEsS apD NN D

Adding Element VS

Press ICIIM or ENIER] to add a new clement, and at the prompt press [=][¥] to
move the cursor to “V-Source™:

[ Pick element tupe: |
[ E-REZIZTOR JC-CAPACITOR| L-INDUCTOR
[ K-COUPLEDL IS 1-SOURCE
F-CCis_ | G-viCs
{w-ccos | ] |

XTI I I N . N

Press to accept the clement type and display the element parameter screen
for a voltage source:

[HulN [ 3STH[PEINT[WIEL [FONT] UP |
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Entering the Name of VS

Make sure the pointer is at “Element,” press to enter the name of this ele-
ment, and at the prompt type S, to name this element VS (The element name
must start with V.):

PRG
{ HOME SPARCOM SPICEMBD RC }
Enter element name:

¥ name

YS+
1P+ €VEL [UELS [INS o t-TK]

When you have finished, press to accept the element name and return to
the element parameter screen. The pointer will automatically be moved down

one line for your convenience:

Entering the (+) Node of VS

Make sure the pointer is at “Node (+),” press to select the (+) node of this
element, and at the prompt press [>], to move the cursor to node 1:

I[ Pick Node (+): ]
| (REFER) o JNNDUNEN & |

Press to accept node 1 as the (+) node and return to the element parameter
screen. The pointer will automatically be moved down one line for your conve-
nience:

[MAIN | $STK[PRINT| WIEW JFONT] UP |
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Entering the (-) Node of VS

Make sure the pointer is at “Node (-),” press to select the (=) node of this
element, and at the prompt the cursor will be on node 0. Press to accept
node 0 as the (-) node and return to the element parameter screen. The pointer
will automatically be moved down one line for your convenience:

‘v’s-Sour'ce

[HiIN [ 3STEPEINT[ MEW [FONT] UP |

Entering the DC Value of VS

Make sure the pointer is at “DC Value (V),” press to enter the DC value of
this element, and at the prompt press (AT or to clear the command line and
type 1, to set the DC value to 1 V. Press to accept the value and return to

the element parameter screen. The pointer will automatically be moved down
one line for your convenience:

(46N [ #STRPEINT] WEL JFONT| UP |

Entering the AC Value of VS
Make sure the pointer is at “AC Value (V),” press to enter the AC value of

this element, and at the prompt press (=J=J[=J(=]EE] 1 or [ [=IE] 1
=0, to set the AC value to (1,0):

PRG
{ HOME SPARCOM SPICEMBD RC }

Edit AC VYalue (V):
+ cmplx (my&) or (ryid

(148)
[KIP[:EIP ] <UEL [0EL S [INS sl 27 ]

When you have finished, press ENIER] to accept the value and return to the ele-
ment parameter screen. The pointer will automatically be moved down one line
for your convenience:
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[H#IN [>T [PRINT] MIEW [FONT] UP |
Entering the Transient of VS

Make sure the pointer is at “Transient,” press to enter the transient of this
element, and at the prompt press [>], to select PULSE as the transient type.

Press to accept the transient type and display the transient parameter screen
for a pulse transient:

The desired pulse will jump to 10 V from an initial value of 0 V after a delay of
0.1 sec, with a pulse width of 1 sec, rise and fall times of 1 usec, and a period of
100 sec. (For more information, refer to “Pulse Transient” in Chapter 4.) Enter
these values in the appropriate parameters in the same manner as before, until

your screen appears as follows (To quickly enter values in usec, press NIN®Ie)
after the value at the prompt.):

When you have finished, press to return to the element parameter screen,
and the transient will be converted to a user-defined function and saved automat-
ically. The element parametcr screen appears:

This completes Step ©®. Press I o return to the Element Manager:
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[ noo JECJEMT] | ] up |

Because this is the first element of circuit RC and the reference node remains

unspecified, the () node (node 0) of this element will automatically be set as the
reference node.

Adding Element R1

Press IOIoM to add a new clement, and at the prompt the cursor appears on “R—
Resistor™

l Pick element type: ||

BRSO N -CHPRCITOR|L-INCUC TOF
x-;uupl.en m |-xuur-s
I I I—

| CEETN I I . . T

Press to accept the element type and display the element parameter screen
for a resistor:

[HAIN [ >STE[PEINT] VIEW [FONT] UP_|

Entering the Name of R1

Make sure the pointer is at “Element,” press ENER to enter the name of this ele-
ment, and at the prompt type 1, to name this element R1 (The element name

must start with R.). When you have finished, press to accept the element
name and return to the clement parameter screen:

[HAIN | »STH[PEINT| WIELW JFONT] UP |
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Entering the (+) Node of R1

Make sure the pointer is at “Node (+),” press to select the (+) node of this

element, and at the prompt press [, to move the cursor to node 1. Press
to accept node 1 as the (+) node and return to the element parameter screen:

R-Resistor
ELEMENT:

1IN [ 22 TE [PRINT| YIEK [FONT] uP |
Entering the (-) Node of R1

Make sure the pointer is at “Node (-),” press to select the (=) node of this

element, and at the prompt press (<], to move the cursor to node 2. Press
to accept node 2 as the (—) node and rcturn to the element parameter screen:

R-Resistor
ELEMENT: Rl

Q) PRESS ENTER

[F6IN ]2 5T [PREINT] SIEW JFONT] UP ]
Entering the Value of R1

Make sure the pointer is at “Value (Q),” press to enter the value of this el-

ement, and at the prompt type 1, to sct the value to 1Q. Press to accept the
value and return to the element parameter screen:

R-fesistor

This completes Step ©@. Press B[z to return to the Element Manager:

Il Elements: |
S i |

[ o00 JoEL JEMT] | ] UP |
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Adding Element COUT

Press ICYSIM o add a new element, and at the prompt press to move the

cursor to “C—Capacitor”. Press to accept the element type and display the
element parameter screen for a capacitor:

[HAIN [ 3STE[PEINT[WEW JFONT] UP |

Entering the Name of COUT

Make sure the pointer is at “Element,” press to enter the name of this ele-
ment, and at the prompt type OUT, to name this element COUT (The element

name must start with C.). When you have finished, press to accept the el-
ement name and return to the element parameter screen.

Entering the (+) Node of COUT

Make sure the pointer is at “Nodec (+),” press to select the (+) node of this
element, and at the prompt press (=], to move the cursor to node 2. Press
to accept node 2 as the (+) node and return to the clement parameter screen.

Entering the (-) Node of COUT

Make sure the pointer is at “Node (-),” press to select the (—) node of this
element, and at the prompt the cursor will be on node 0. Press to accept
node 0 as the (-) node and return to the clement parameter screen.

Entering the Value of COUT

Make sure the pointer is at “Value (F),” press to enter the value of this el-

ement, and at the prompt type 1, to set the value to 1 F. Press to accept the
value and return to the clement parameter screen.

Entering the Initial Value of COUT

Make sure the pointer is at “Initial (V),” press ENIE to enter the initial value of
this element, and at the prompt type [f 5 [°2], to set the value to =5 V. Press
to accept the value and rcturn to the element parameter screen:

couT

[H8IN [ 3STR[PEINT] WIEH JFONT | UP ]
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This completes Step . Press IIVIZM to return to the Element Manager:

(L Elements: J
I Y. coutr

This completes all of Step ©. Press to return to the Main menu.

Drawing the Schematic of RC
Fourth, the circuit schematic can be drawn. (For more information, refer to
Chapter 7, “Graphics Manager.”) This step can occur at any point after the cir-
cuit has been fully specified (steps @ through ©).
You will follow these steps:

@ Set the node coordinates.

@ Automatically generate the clement coordinates and orientations.

® Automatically generate the wires.

@ View the schematic.

(For more information about coordinates, refer to “Creating an Accurate
Schematic” in Chapter 7.)

At the Main menu, move the pointer to “Graphics Manager” and press ENIER]:

Setting Node Coordinates

Make sure the pointer is at “Set Node Coordinates” and press ENER. The circuit
nodes will be displayed:
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(HIN]  JEMT]  JoLERE] UP |

Make sure the pointer is at node 0, press [E3XNi or to enter set the coordi-

nates, and at the prompt type 0 [5<]0, to set the coordinates to (0,0):

PRG
{ HOME SPARCOM SPICE4BD RC 2

Edlt coordinates:
( 1n?egers b

g g+
[ KIP[ZKIP3] <LEL |UELS | INS 8] +3TE]

When you are finished, press to accept the coordinates and return to the

node screen:

| (.0) 0 [ 2

[taiIN]  JEWMT]  JCLERE] UP |

[ Nodes: 1

In a similar manner, set the coordinates of node 1 to (0,1) and of node 2 to (1,1),

until your screen appears as follows:

| Nodes: |
ECHOREN (o101 | 1132 |

MaIN]  JEMT]  [CLEwE] UP |

This completes Step @D. Press to return to the Graphics Manager.

Setting Element Coordinates and Orientations

Move the pointer to “Set Elmt Coordinates” and press ENIE. The circuit ele-

ments will be displayed:
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[ Elements: ]
— v U T

[(MeiN] | EONT | wuTo [CLERR] UP ]

Press EXVEN® to automatically generate the element coordinates and orientations
from the node coordinates. The elements should be located as follows:

[ Elements: ]
0.0, vs ETNUENTY FWOSENT]

[teaN] | EMIT [ wuTo [CLERE] UP ]

This completes Step @@. Press to return to the Graphics Manager.

Setting Wire Coordinates

Move the pointer to “Set Wire Coordinates” and press ENIEY. No wires currently

exist:

[ Wires: ]
_BREss app INENGGEGGEE DN

mﬁmmk

Press [YVIR®) to automatically generate the wires necessary to fix “loose” connec-
tions in the circuit. Only one wire is necessary to complete the circuit RC
schematic, and it should be located as follows:

| Wires: |
|<o.0 1.0 IEG_T D

(400 | DEL [ EOIT [ AUTO [CLERE] UP |

This completes Step @®. Press HUZM (o return to the Graphics Manager.

Viewing the Schematic

Move the pointer to “View Schematic” and press ENIES):

32
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3

When you have finished viewing the schematic, press to return to the
Graphics Manager.

This completes Step and therefore all of Step ®@. Press to return to
the Main menu.

Analyzing RC

Fifth, the circuit can be analyzed and the resulting data viewed, plotted, and
saved. (For more information, refer to Chapter S, “Analysis Manager” and
Chapter 9, “Output Manager.”). This step can occur at any point after the circuit
has been fully specified (steps @ through ).

You will perform the following analyses:

@ Operating Point (OP) analysis to find the steady-state voltages and
currents at the corner frequency 1/(27RC) = 0.159.

® Transfer Function (TF) analysis to determine the input impedance, out-
put impedance, and gain at the corner frequency 1/(27RC) = 0.159.

® AC Sweep (AC) analysis to create Bode plots of dB vs. frequency and
phase vs. frequency. Sweep frequency from 0.0159 Hz to 1.59 Hz.

@ Transient Sweep (TR) analysis to determine the transient response of
circuit RC to the input pulse on the voltage source VS.

At the Main menu, move the pointer to “Analysis Manager” and press ENIER:

[FAIN | > STE[PEINT] WEKW [FONT ] uP |

Operating Point (OP) Analysis

Analysis: Determine the steady-state operation point (or the “Q-point”) of cir-
cuit RC at the corner {requency 1/(27RC) = 0.159.
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Performing an OP Analysis

Make sure the pointer is at “Operating Point” and press ENIEY. There will be a
delay (~ 30 sec) while the circuit is prepared, and then the analysis parameter
screen appears:

Operating Point
SFREQUENCY (H2): 0
MEMORY: 229.5/27301

[MAIN | $STRIPEINT] ChL: [FONT] UP |

Change the frequency to 0.159 Hz and press There will be a delay
(~ 7 sec) while the analysis is performed.

Viewing the Results (Data View)

When the calculation completes, the OP results will be displayed in the Output
Manager Data View, which (in this case) displays voltage and current data (For
more information, refer to “Data View” in Chapter 9.):

T
(')
]
w
-
n
wn
(V)
]
{v.}
~
@
by
1

=
o
w
o
w
w
~
om

[HAIN | SHYE ] PLOT ] DIsP | PREC] UP |

The output nodes for the OP analysis include V(1), the voltage at node 1, V(2),
the voltage at node 2, and I(VS), the current through the voltage source VS.

Changing Display Precision

Press [(>JENTER] 4 ENTER) to change the display precision to four decimal
places:

[MiIN | SWVE]PLOT | 0isP [ PREC] uP |

(For more information, refer to “Display Forms” in Chapter 9.)

Changing Display Type
Press BIISE (=] (Y JENTET to change the display type to phase angle:

34 2: Spiced48 Tutorial



[MiN | SHYE]PLOT | (=P | PREC] uP |

(For more information, refer to “Display Forms” in Chapter 9.)

Plotting Node Values (Node Plot)

Press [EIMeN to plot the OP results, and at the prompt, press to accept the
default vertical range. The following plot appears:

|6 NODES
- N @
= £ g
- L]
‘J%EH'ESP(?}AJ OP: FRE2=.153

This node plot displays the phasc angle of each output node. Points in node
plots are never connected because they represent distinet output nodes. (For
more information, refer to “Node Plots” in Chapter 9.)

When you have finished viewing the plot, press i1y to return to the Output
Manager Data View.
Checking Free M eniory

Press HYISYM to determinc the free memory required to save the OP analy-
sis data:

PRESS [ENTER] TO RETURN TO LIST..

Press or (AN to return to the Output Manager Data View.

Saving the Results

If you have enough frec memory, press [¥7] E¥X3, and at the prompt press
to accept the default name. The OP analysis data will be stored into the file
'RC.OP' in the 'fileS' subdirectory of the 'SPICE48D' directory. (For more in-
formation, refer to Chapter 8, “Data File Manager.”)
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This completes Step @D. Press MUZM to return to the Analysis Manager.

Transfer Function (TF) Analysis

Analysis: Determine the input impedance, output impedance, and gain of circuit
RC at the corner frequency 1/(27RC) = 0.159.

Performing a TF Analysis

Make sure the pointer is at “Transfer Function” and press ENIER. The analysis
parameter screen appears:

(HAIN [ STRPRINT] CHLC [FONT] UP ]

Select VS as the source, select node 2 as the output node (+), change the fre-
quency to 0.159 Hz, and press @FXM&. There will be a delay (~ 18 sec) while the
analysis is performed.

Viewing the Results (Data View)

When the calculation completes, the TF results will be displayed in the Output
Manager Data View, which (in this casc) displays a varicty of values:

TF: Results

SSOURCE: VS

DUTPUT NODE (o) 2

OUTPUT NODE ¢=3: O

FREQUENCY C(H2): 0.15390

GAIN: €0.5005,-0.5000)

INPUT IMPEDANCE (R)F (1.0000,-1...,

DUTPUT IMPEDANCE (RQ): (0.5005,-1,,
[HAIN | SHE | PLOT | 015P [PREC] UP |

The TF results consist of the source, the output (+) and (=) nodes, the frequency,
the gain, and the input and output impedances, where the input impedance is
measured across the source and the output impedance is measured between the
output (+) and (-) nodes. The impedances and the gain are all complex numbers
because of the non-zero frequency.

This completes Step &®@. Press to return to the Analysis Manager.

AC Sweep (AC) Analysis

Analysis: Create Bode plots of dB vs. frequency and phase vs. frequency for
circuit RC, sweeping the frequency from 0.0159 Hz to 1.59 Hz.
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Performing an AC Analysis

Make sure the pointer is at “AC Sweep” and press ENIER. The analysis parameter
screen appears:

[HAIN | 2= TK [PEINT FONT| UP |

Set the start frequency to 0.0159 Hz, set the stop frequency to 1.59 Hz, set the
number of points to 4 per decade, and press (ZXN®. There will be a delay
(~ 30 sec) while the analysis is performed.

Viewing the Results (Node View)

When the calculation completes, the AC results will be displayed in the Output
Manager Node View, which displays all output nodes (For more information, re-
fer to “Node View” in Chapter 9.):

r AC: Nodes ]
v T TR

(1IN JHikR] PLOT [NODES]FRE: | UP |

The output nodes for the AC analysis include V(1), the voltage at node 1, V(2),
the voltage at node 2, and I(VS), the current through the voltage source VS, for
a range (sweep) of frequencies from 0.0159 Hz to 1.59 Hz.

Viewing the Results (Data View)

Examine output node V(2), the voltage at node 2, for each frequency. Press
to move the cursor to V(2) and press to switch to the Output Manager Data
View, which (in this case) displays voltage data (For more information, refer to
“Data View” in Chapter 9.):

+4

bedd-d-A-2-2-2-4

: -10.4082
: -151270
[t4AIN | SweEPLOT | GisP [ PREC] UP ]

153
283
503
B3Y:
530:
ga?
028
ERDY

oUNUHOOOO

For AC analysis data, the default display type is always dB.
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Plotting dB vs. Frequency (Value Plot, Line)

Press to create a dB vs. frequency Bode plot, then to select a line
plot, then to accept the default horizontal range, then 20 GAJ[=] 0
to adjust the vertical range slightly. The following plot appears:

0.0000 LOG(FREQ(HZ))
-1.7386 0.2014
-20,0000

YALUE ¢V.A) [: NOGE 4023

This value plot displays the voltage of output node V(2) as a function of fre-
quency. Points in value plots are connected because they represent the same
output node. The horizontal range for an AC analysis with a DECADE (or
OCTAVE) output scale is always plotted logarithmically. (For more informa-
tion, refer to “Value Plots” in Chapter 9.)

When you have finished viewing the plot, press [E to return to the Output
Manager Data View, and press to return to the Output Manager Node
View.

Changing Display Type

information, refer to “Display Forms” in Chapter 9.)

Plotting Phase vs. Frequency (Value Plot, Point)

Press to create a phase vs. frequency Bode plot, then to se-
lect a point plot, then to accept the default horizontal range, then [FIN 90
0 to adjust the vertical range slightly. The following plot appears:

0.0000 LOGC(FREQ(H2))
-1.28B6 0.2014

" .
-90.0000
VEEUEOO(W&J BC: NODE Y23

This is also a semi-logarithmic value plot of output node V(2), as described
above.

When you have finished viewing the plot, press ({4 to return to the Output
Manager Node View.
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Saving the Results

Press to determine the free memory required to save the AC analy-
sis data. If you have enough free memory, press E¥X¥M3, and at the prompt press
to accept the default name. The AC analysis data will be stored into the
file 'RC.AC' in the 'fileS' subdircctory of the 'SPICE48D' directory. (For more
information, refer to Chapter 8, “Data File Manager.”)

This completes Step ©3. Press to return to the Analysis Manager.

Transient Sweep (TR) Analysis

Analysis: Determine the transient response of circuit RC to the input pulse on
the voltage source VS. Examine the charge on the capacitor COUT and the cur-
rent flow through the voltage source VS as a function of time.

Performing a TR Analysis

Make sure the pointer is at “Transient Sweep” and press ENER. The analysis pa-
rameter screen appears:

Transient Sweep

+SAYE START (S PRESS ENTER

SAYE STOP ($)' PRESS ENTER

SAYE STEP (3): 0.1850

CALC, STEP (5): 0.1250

USE OF OR IC: IC

CALC. SPEED: FAST

MEMORY: 229/25277
[HaIN [>STK[PEINT] CaLe JFONT] UP |

Set the save start to 0 sec, sct the save stop o 4 sec, set the save step to 0.2 sec,
change the calc step to 0.2 sec, and press [(XM®. There will be a delay
(~ 40 sec) while the analysis is performed.

Viewing the Results (Node View)

When the calculation completes, the TR results will be displayed in the Output
Manager Node View, which displays all output nodes (For more information, re-
fer to “Node View” in Chapter 9.):

L TR: Nodes ]
—_ v TV

[1450N taikE | PLOT [NODES| TIME] UP ]

The output nodes for the TR analysis include V(1), the voltage at node 1, V(2),
the voltage at node 2, and I(VS), the current through the voltage source VS, for
a range (sweep) of times from O sec to 4 sec every 0.2 sec.
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Viewing the Results (Time View)

Press to switch to the Output Manager Time View, which displays all
times at which TR analysis data was saved (For more information, refer to
“Time View” in Chapter 9.):

[ TR: Times J

g gggg 0 gung m
| osoon | oBo0n | 1000 |
| laoao | 14ooe | 16000 |
| 18000 | goeoe [ @daey |

[HAIN [HAEK ] PLOT [NOCE JTIMES] UP_|

Viewing the Results (Data View)

Examine the output node voltages and currents at time 2.000. Press =](¥J(¥]
to move the cursor to 2.000 and press to switch to the Output Manager
Data View, which (in this case) displays voltage and current data (For more in-
formation, refer to “Data View” in Chapter 9.):

Time=2.06000

[HAIN ] SHeE | PLOT | (5P [ PREC] UP |

When you have finished viewing the data, press to return to the Output
Manager Time View and press MeDBI3 to switch to the Output Manager Node
View.

Changing Display Precision

Press [=]ENER to change the display precision to standard. (For
more information, refer to “Display Forms” in Chapter 9.)

Marking All Data

Press (VNS WENYS MENRTS to tag all three output nodes with triangular
marks.

Plotting Voltage/Current vs. Time (Overlay Value Plot, Lines)

Press to create an overlay plot, then to select a line plot, then
to accept the default horizontal range, then ({1 12 ][] 10 ENIER] to adjust the
vertical range slightly. The following plot (and symbol key) appears:
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-1 _
VALUE ¢V.A)

Press (2] to scroll the plot to the left, to jump to the far left edge of the
plot, (=] to scroll the plot to the right, or {®](>] to jump to the far right edge of
the plot. Press to toggle between the scrolling mode and the HP 48SX
Graphics Environment. (For more information, refer to “Value Plots” in
Chapter 9 of this manual and to Chapter 18 of the HP 48SX Owner’s Manual,
“Basic Plotting and Function Analysis.”)

This value plot displays the voltages for nodes 1 and 2 and the current through
VS as a function of time. The [l symbols represent the pulse transient on the
voltage source. The X symbols represent the capacitor voltage, which starts ini-
tially at =5 V, charges up to a maximum of about 5 V, and then decays towards
0V. The 4 symbols represent the current flow through the voltage source,
which changes sharply in accordance with the pulse transient. (For more infor-
mation, refer to Chapter 9, “Output Manager.”)

When you have finished viewing the plot, press (il¥) to return to the Output
Manager Node View.

Saving the Results

Press to determine the free memory required to save the TR analy-
sis data. If you have enough free memory, press EEWIS, and at the prompt press
ENTER] to accept the default name. The TR analysis data will be stored into the
file 'RC.TR' in the ‘fileS' subdirectory of the 'SPICE48D’ directory. (For more
information, refer to Chapter 8, “Data File Manager.”)

This completes Step @®. Press to return to the Analysis Manager.

This completes all of Step ®. Press to return to the Main menu.

This completes all of Example: RC Circuit.
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Example: Bipolar Junction Transistor, DC Model

The second example is a DC BJT circuit model. Strictly speaking, BJT transis-
tors are modeled by a complicated, non-linear relation, but since Spice48 is only
a linear circuit analyzer, simpler linear models must be used.

The DC model is usually sufficient for BJTs in the active region, i.e., when the
base-emitter junction is forward-biased and the collector-base junction reverse-
biased. The model described in this example is of an NPN BJT, but by revers-
ing the polarity of source VBE (and thus the direction of current flow at the base
and collector), it could be easily modified to that of a PNP BJT.

In the base circuit, the source VBE accounts for the base-emitter DC voltage
drop. (The voltage of source VBE is actually output node V(VBE) for the anal-
yses below.) V(VBE) is not always exactly known, and different rules of thumb
suggest values ranging from 0.60 V to 0.75 V. Another component of the model
is the current-controlled current source FCE in the collector-emitter circuit.
Source FCE is governed by the DC current gain, f3;,., according to

Bpc =1c /1, where [ is the collector current and /g the base current. (The
base current is actually output node I(VBE) in the analyses below, because the
base current is measured through source VBE.) . is typically on the order of
100 or more.

One problem with Spice48 arises whenever the base current becomes reverse-
biased. In this case, the transistor is cut-off, and no collector current should
flow. However, because SpicedS is lincar only, it quite readily calculates nega-
tive values for [(VBE). You must observe and note that these negative values
signify cut-off, an invalid opcrating condition for actual transistors.

A second problem with Spice48 occurs whenever the base current becomes so
great that the collector current causes physically impossible voltage drops in the
external resistors; this forward-biases the collector-base junction and saturates
the transistor. This situation is most rcadily indicated by a value of the collec-
tor-emitter voltage that has an opposite polarity to that during normal operation.
You must detect this as a negative collector-emitter voltage for NPN BJTs or as
a positive collector-emitter voltage for PNP BJTs.

To summarize, normal operation requires I(VBE) > 0 and either Vg > 0 (NPN)
or Vg <0 (PNP). (Vg isactually V(COLLECTOR) - V(EMITTER) in the
analyses below.)
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To investigate this circuit, you will follow these steps:
©® Add the circuit BITDC.

® Add elements and nodes to BJTDC.

® Draw the schematic of BITDC.

O Analyze, plot, and save data about BJITDC.

The following screens and free memory indicators assume you have just com-
pleted Example: RC Circuit.

To complete this example requires about 6K free memory in your HP 48SX al-

though you can decrease that requirement if you do not save the data files as in-
dicated or draw the schematic.

Adding the Circuit BJTDC

First, a new circuit must be created.

At the Main menu, make surc the pointer is at “Circuit Manager” and press

B

5184,
(CURRENT)

The “(Packed)” label indicates that the circuit BITDC contains no temporary
calculation or graphics global variables. The “(Current)” label indicates that the
circuit BJTDC is the current circuit, meaning that all other operations of Spice48
will be performed on the circuit BJTDC.

This completes Step @. Press to return to the Main menu.
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Adding Elements and Nodes to BUTDC

Second, elements and nodes must be added to the circuit. The following screen
is an enhancement of one created by the Graphics Manager, with elements la-

beled:

This example will demonstrate how to add nodes as necessary during element
entry; the previous example demonstrated how to add the nodes separately from
the elements. (For more information, refer above to “Example: RC Circuit.”)

You will follow these steps:

@
)

4

Add the voltage source VS and the nodes SOURCE and GROUND.
Add the resistor RS and the node INPUT.

Add the capacitor CS and the node BASE.

Add the resistors RB1 and RB2 and the node BATTERY.

Add the voltage source VBE, the resistor RE, the capacitor CE, and the
node EMITTER.

Add the current-controlled current source FCE and the node
AMMETER. The current-controlled current source should actually
connect to the node COLLECTOR, but an ammeter will be inserted be-
tween nodes AMMETER and COLLECTOR to measure the current at
the collector.

Add the voltage source VAMTR and the node COLLECTOR.
VAMTR, the ammeter node, is just a 0 V source.

Add the resistor RC.
Add the resistor RL and the capacitor CL and the node OUTPUT.

Add the voltage source VBATT.
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At the Main menu, move the pointer to “Element Manager” and press ENTER:

[ Elements: |
_PRESS A0D NG

{voe JRELJEMV] | | P J

Adding VS and Nodes SOURCE and GROUND

Press I-XsIsM or to add a new element, move the cursor to “V-Source”,
and press to display the clement parameter screen for a voltage source.

Entering the Name of VS

Make sure the pointer is at “Element,” press ENER| to enter the name of this ele-
ment, and at the prompt type S, to name this element VS. (The element name

must start with V.) When you have finished, press to accept the element

name and return to the element parameter screen.

Entering the (+) Node of VS

Make sure the pointer is at “Node (+)” and press to select the (+) node of
this element, although it does not yet exist in BJTDC:

| Pick Node (+>: |
-pgEss AOD N D

Press IMEXSI3M or ENIER to add a new node, and at the prompt type SOURCE, the

name of the (+) node for VS. When you have finished, press to accept the
name and return to the Node Manager. The new node is now listed:

[ Pick Node (+): |

Press to accept node SOURCE as the (+) node and return to the element
parameter screen.
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Entering the (=) Node of VS

Make sure the pointer is at “Node (-)” and press to select the (=) node of
this element, although it does not yet exist in circuit BITDC. Press Il-Ys[oM to
add a new node, and at the prompt type GROUND, the name of the (-) node for
VS. When you have finished, press to accept the name and return to the
Node Manager. The new node is now listed. Press to accept node
GROUND as the (=) node and return to the element parameter screen.

Entering the DC Value of VS
Do not change the default value of 0 V.

Entering the AC Value of VS
Change the value to (0.1,0).

Entering the Transient of VS

Do not change the default value of NONE.

This completes Step @D, Press HVZM 1o return to the Element Manager.
Because this is the first clement of circuit BITDC and the reference node re-
mains unspecified, the (=) node (GROUND) of this element will automatically
be set as the reference node.

Adding RS and Node INPUT

Press IEXsIsM to add a new element, leave the cursor at “R—Resistor”, and press
to display the element paramcter screen for a resistor. Enter element pa-

rameters until your screen appears as follows, making sure to add the node
INPUT when selecting the (=) node of RS:

This completes Step @@. Press to return to the Element Manager.

Adding CS and Node BASE

Press ICXsIiM to add a new clement, move the cursor to “C—Capacitor”, and
press to display the element parameter screen for a capacitor. Enter ele-
ment parameters until your screen appears as follows, making sure to add the
node BASE when selccting the (=) node of CS:
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This completes Step @®. Press IULM to return to the Element Manager.

Adding RB1, RB2 and Node BATTERY

Press to add a new clement, leave the cursor at “R-Resistor”, and press
to display the clement parameter screen for a resistor. Enter element pa-

rameters until your screen appears as follows, making sure to add the node
BATTERY when selecting the (+) node of RB1:

[F1AIN | +STE[PEINT] WEK [FONT ]| UP ]
Press to return to the Element Manager.
Press IEDM to add a new clement, leave the cursor at “R-Resistor”, and press

to display the element parameter screen for a resistor. Enter element pa-
rameters until your screen appears as follows:

[HAIN | $STE[PEINT] WEL [FONT] UP ]

This completes Step @@. Press to return to the Element Manager.

Adding VBE. RE. CE. and Node EMITTER

Press IESI M to add a new element, move the cursor to “V—Source”, and press

to display the element parameter screen for a voltage source. Enter ele-
ment parameters until your screen appears as follows, making sure to add the
node EMITTER when selecting the (=) node of VBE:
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[HAIN | »<TE[PREINT| WIEW [FONT ] uP |
Press to return to the Element Manager.
Press IEYSIM to add a new clement, leave the cursor at “R—Resistor”, and press

to display the element parameter screen for a resistor. Enter element pa-
rameters until your screen appears as follows:

R-Resistor
E

[HAIN | 3STEPEINT] $IEL JFONT | uP |

Press to return to the Element Manager.

Press IEXSIM to add a new clement, move the cursor to “C—Capacitor”, and

press to display the element parameter screen for a capacitor. Enter ele-
ment parameters until your screen appears as follows:

[FAIN | 3STE[PEINT| YIEH [FONT] UP ]

This completes Step @®. Press to return to the Element Manager.

Adding FCE and Node AMMETER

Press IEXsIsM to add a new element, move the cursor to “F-CCCS”, and press
to display the element parameter screen for a current-controlled current

source. Enter element parameters until your screen appears as follows, making
sure to add the node AMMETER when selecting the (+) node of FCE:

[HAIN [ +STHPEINT] 9IEW JFONT] UP |
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This completes Step @®. Press IVIZM to return to the Element Manager.

Adding VAMTR and Node COLLECTOR

Press IEXsE to add a new element, move the cursor to “V—Source”, and press
to display the element parameter screen for a voltage source. Enter ele-

ment parameters until your screen appears as follows, making sure to add the
node COLLECTOR when selecting the (+) node of VAMTR:

This completes Step @®. Press to return to the Element Manager.

Adding Resistor RC

Press I.XsM to add a new element, leave the cursor at “R—Resistor”, and press
ENTER] to display the element parameter screen for a resistor. Enter element pa-
rameters until your screcn appcears as follows:

This completes Step @®. Press IZM to return to the Element Manager.

Adding RL, CL and Node OUTPUT

Press to add a new element, leave the cursor at “R-Resistor”, and press
to display the element parameter screen for a resistor. Enter element pa-

rameters until your screen appears as follows, making sure to add the node
OUTPUT when selecting the (+) node of RL:

R-Resistor
SELEMENT: RL

[H6IN | $STHPEINT] YIEL [FONT] UP |
Press to return to the Element Manager.
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Press IEOIsM to add a new element, move the cursor to “C—Capacitor”, and
press to display the element parameter screen for a capacitor. Enter ele-
ment parameters until your screen appears as follows:

This completes Step @D. Press to return to the Element Manager.

Adding VBATT

Press to add a new clement, move the cursor to “V-Source”, and press

ENTER] to display the clement parameter screen for a voltage source. Enter ele-
ment parameters until your screen appears as follows:

6N [ +STE[PEINT[ WEI [FONT] UP_|
This completes Step @@®. Press to return to the Element Manager.

This completes all of Step @. Press to return to the Main menu.

Drawing the Schematic of BUTDC

Third, the circuit schematic can be drawn. This step can occur at any point after
the circuit has been fully specified (steps @ and @).

You will follow these steps:

® Set the node coordinates.
Automatically gencrate the element coordinates and orientations.
View the partial schematic to check element locations.

Adjust element coordinates and orientations to optimize schematic.

®@ ® ©® ©

Automatically generate the wires.
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View the finished schematic.

At thé Main menu, move the pointer to “Graphics Manager” and press ENIER|.

Setting Node Coordinates

Make sure the pointer is at “Set Node Coordinates” and press EMER. The circuit
nodes will be displayed. Enter node coordinates until your screen appears as
follows:

I Nodes:

JUBVIBAITAN ciiis SEOU [ (025 INPUT]
(1.2) EAZE [(5.3% ERTTE[2.1) EMITT]
132> wHME[4.33 COLLE]'S.2) DuTPU

EEIIII--IIIIi

This completes Step ©O. Press V=M to return to the Graphics Manager.

Setting Element Coordinates and Orientations

Move the pointer to “Set EImt Coordinates” and press ENIER. The circuit ele-
ments will be displayed. Press to automatically gencrate the element co-
ordinates and orientations [rom the node coordinates. The elements should be
located as follows:

| Elements:
0.0, v¢ KB
| 4237 cLfi6.351 Ves) |

(taiN] | EOIT | WO [CLERE] UP ]

This completes Step ©®@. Press IVM to return to the Graphics Manager.

Viewing the Partial Schematic

Move the pointer to “View Schematic” and press (Because the schematic
is larger than the screen, it will be automatically centered on the screen, and the
cursor keys will be activated for scrolling.):

EJTDC

2: Spiced8 Tutorial 51



Note that two of the elements overlap (CE needs to be moved away from RE.),
some of the elements point diagonally between their nodes (RC erroneously ap-
pears to touch node OUTPUT.), and one of the elements needs to be moved
(RB1 is hidden bencath RC.). When you have finished viewing the schematic,

press to return to the Graphics Manager.

This completes Step ©3.

Adjusting Element Coordinates and Orientations

Move the pointer to “Set Elmt Coordinates” and press ENTER.. The circuit ele-
ments will be displayed. Adjust the coordinates and orientations of elements
RB1, CE, and RC, until your screen appcars as follows:

[ Elements: ]

t-13.1 3

01105 k3

1.3).1 EE61]01.2).1 kE2
[ i2.13.1 KE[Q.10.1 CE |
4.25.3 VAH| (4.3%.1 ke RCTIBEN

6. 3.1 Yenl ]

4,21,7 (L
(HAIN] | ECT [ UT0 [CLERE] UP ]

21> Cs

[71.23.8 VEE]
(3,2).2 F(E

This completes Step &@. Press HVZM to return to the Graphics Manager.

Setting Wire Coordinates

Move the pointer to “Set Wirc Coordinates” and press ENER. No wires currently
exist. Press EYVIN®) to automatically generate the wires necessary to fix “loose”
connections in the circuit. The wires should be located as follows:

[ Wires: ]

oo, (100 | 000k (6.0 ]
(0,03 (2,03 ](1.33 i6.3) ]
4.3 (6.3
I

i5.13 (5.00
[ fote | GEL | EOIT | wuTo JCLERE] LR ]

(6.2) (501

This completes Step &®. Press to return to the Graphics Manager.

Viewing the Finished Schematic

Move the pointer to “View Schematic” and press ENEY.  You will be prompted
to update the schematic. Press INIEEE to utilize the modified coordinates and
the wires to rebuild the schematic, which will then appear (Because the
schematic is larger than the screen, it will be automatically centered on the
screen, and the cursor keys will be activated for scrolling.):
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EJTD0C

When you have (inished viewing the schematic, press ENIER] to return to the
Graphics Manager.

This completes Step ©® and therefore all of Step . Press to return to
the Main menu.

Analyzing BJTDC

Fourth, the circuit can be analyzed and the resulting data viewed, plotted, and
saved. This step can occur at any point after the circuit has been fully specified
(steps @ and @).

You will perform the following analyses:

® Operating Point (OP) analysis to find the DC steady-state voltages and
currents in order to investigate the cut-off and saturation conditions.

® DC Sweep (DC) analysis to investigate the stability of the VBE bias
point and to determine the effects of variation there on the collector
current (a sensitivity parameter: J//dVBE). Use the ammeter VAMTR
to find the collector current. Sweep VBE from 0.60 V to 0.75 V every
0.025 V.

At the Main menu, move the pointer to “Analysis Manager” and press ENTER]:
P

[HAIN [+STH[PEINT] WE JFONT ] UP |

Operating Point (OP) Analysis

Analysis: Determine the DC steady-state operation point of circuit BITDC in
order to investigate the cut-off
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Performing an OP Analysis

Make sure the pointer is at “Operating Point” and press ENE|. There will be a
delay (~ 60 sec) while the circuit is prepared, and then the analysis parameter
screen appears:

Operating Point
SFREQUE
MEMO v ‘4??/1535?5

(HAIN [ 2STEJPEINT] CHLC [FONT] UP |

Press There will be a delay (~ 15 sec) while the analysis is performed.

Viewing the Results (Data View)

When the calculation completes, the OP results will be displayed in the Output
Manager Data View, which (in this case) displays voltage and current data:
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From the OP analysis data, look for cut-off and saturation conditions by deter-
mining the collector-cmitter voltage drop V(COLLECTOR) - V(EMITTER) =
10.82 -4.62 = 6.23 > 0. Sincc this is positive and [(VBE) > 0, the NPN BJT is
in the normal operating region.

Plotting Node Values (Node Plot)

We can determine the same information graphically. Press to plot the OP
results, and at the prompt, press to accept the default vertical range. The
following plot appears (Because the plot is wider than the screen, it will be au-
tomatically centered on the screen, and the cursor keys will be activated for
scrolling.):

VALUE (Y.R)
20 2

~ 2 8
-~ = & W -~
W & W o= U ~ -
U R AW~ w w3 & p
E5gEEfE o EE
8T 8585 q4czt¢s
“w S ata wege W o I = =
€5 X233 X5 E EES
I -1.18795838751€E-3

This node plot displays the voltage or current of each output node, with a corre-
sponding label to the left of each point. Visually, you can clearly see that
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V(COLLECTOR) > V(EMITTER), although because of the scale, it is difficult
to determine if I(VBE) > 0.

When you have finished viewing the plot, press (i1 to return to the Output
Manager Data View.

Saving the Results

Press to determine the free memory required to save the OP analy-
sis data. If you havc enough freec memory, press (3] SYWI3, and at the prompt
press to accept the default name. The OP analysis data will be stored into

the file 'BITDC.OP' in the 'fileS' subdirectory of the 'SPICE48D' directory.

Further OP Analysis

If you decrease the value of resistor RB2 from 20KQ down to 1.5KQ and per-
form an OP analysis, you will see a cut-off case where [(VBE) <0. In an actual
transistor, you would scc I[(VBE) = 0.

If you increase the valuc of resistor RB2 from 20KS2 up to 54KQ and perform
an OP analysis, you will sce a saturation case where V(COLLECTOR) -
V(EMITTER) < 0. In an actual transistor, this value would be 0.

This completes Step @D. Press IVIZM to return to the Analysis Manager.

DC Sweep (DC) Analysis

Analysis: Investigate the VBE bias point by sweeping VBE from 0.60 V to
0.75 V every 0.025 V. Plot the collector current [[VAMTR) as a function of
VBE, to examine the stability of the transistor with respect to the dramatic volt-
age changes at VBE. Dectermine the slope of that plot at the value 0.65 V for
VBE (as in the previous OP analysis), which will determine analytically the
variation in collector current as a function of the voltage VBE.

Performing a DC Analysis

Make sure the pointer is at “DC Sweep” and press ENIER. The analysis parameter
screen appears:

[HAIN | $STR]PEINT] CHLC JFONT] UP_|
Set the source to VBE, sct the start value to 0.60 V. set the stop value to 0.75 V,
set the step value 10 0.025 V, and press OX®M&. There will be a delay (~ 120 sec)

while the analysis is performed.
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Viewing the Results (Node View)

When the calculation completes, the DC results will be displayed in the Output
Manager Node View, which displays all output nodes (For more information, re-
fer to “Node View” in Chapter 9.):

| DC: Nodes |
TSI TIIM “ONPUTS | VERZE) |
WIERTTEEY) | VCEMITTEE)

REEER
WOCOLLECTO | YOuTPUT)Y
IVEEY | ICUWMTEY | ICMERTTS

[t4IN JHaEK] PLOT [NO0Es] SEC | UP |

The output nodes for the DC analysis include V(SOURCE), V(INPUT),
V(BASE), V(BATTERY), V(EMITTER), V(AMMETER), V(COLLECTOR),
V(OUTPUT), I(VS), I(VBE), [VAMTR), and [(VBATT), for a range (sweep)
of values of source VBE from 0.60 V to 0.75 V every 0.025 V.

Viewing the Results (Source Value View)

These DC analysis results include the same values as were just calculated in the
previous OP analysis. Press to switch to the Output Manager Source
Value View, which displays all swept values of the source VCE (For more in-
formation, refer to “Source Value View” in Chapter 9.):

| DC: VYBE VYalues |
| 65 |

[HiIN [HakE ] PLOT [NOCE [ SEce | up |

Viewing the Resulis (Data View)

Examine the node voltages and currents at value .65 for VBE. Press =J=]Jto
move the cursor to .65 and press ENIE| to switch to the Output Manager Data
View, which (in this case) displays voltage and current data (For more informa-
tion, refer to “Data View” in Chapter 9.):

DC' YBE=.65

+ 4

S CCCCECCCT

2D MWW 2N
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oLL
ute
mmﬂmm

This is identical to the earlicr OP analysis data.
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When you have finished viewing the data, press to return to the Output
Manager Source Value View and press MeII3 to switch to the Output Manager
Node View.

Plorting IVAMTR) vs. V(VBE) (Value Plot, Equation)

Move the cursor to the output node [(VAMTR) and press EINeNE, then [>]ENTER]
to select an equation plot. (An cquation plot will allow us to determine the
slope at any point, whereas a point or line plot will not.) Then press to ac-
cept the default horizontal range.

The vertical range will default to a minimum value of 0, but because the collec-
tor current will vary only slightly, you should adjust the vertical range to vary
from 0.75 mA to 1 mA. To do this, press 0.00075 [] 0.001:

PRG
{ HOME SPARCOM SPICENBD BJTDC }
Edit vertical range:
3 min_max |

reals, min<{max >

. 000875 .001+4

Press to accepl the vertical range. Next, you will be prompted to edit the
plot resolution:

PRG
{ HOME SPARCOM SPICENYED BJTDC }

Edit plot resolution:
+ #binary for pixels
+ real for user-units

#1l¢
[€SEIP[SEIPS] €0EL [UELS | INS o[+ STH]

Because the equation plot actually creates piccewise linear representations of the
data, algebraic functions can be plotted. If you expect the data to be linear, a
larger plot resolution can be tolcrated without adversely affecting the display,
whereas if the data is non-linear, a smaller plot resolution should be used to
guarantee an accurate graph. In this example, the data should be quite linear, so
press 0 to increase the plot resolution to 10 pixels. (For more information,
refer to “Value Plots” in Chapter 9.)

The following plot appears:

ALUE (V.R) DC: NODE ICYAMTED
.001

00025 SOURCE (V.A)
B .75
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This value plot displays the output node [IVAMTR), the collector current, as a
function of source VBE voltage.

As you see, the circuit appears quite stable.

Determining the Slope

Because this is an equation plot, you can utilize the built-in Graphics
Environment of your HP 48SX to further analyze the results. Press [&q]@®# to
activate the Graphics Environment:

OC: NODE ICVAMTES

SOURCE (Y,A)
[2-E03] CENT |CDORD{LAEEL]

Press [@I8JzI0) to turn on the coordinate display, and move the cursor to the left

?OROLIU (¥.R) DC: NODE IKVYAMTR)

.

00025 SOURCE (Y.R)
(.650284615365.8.72261304762E-4)

Press to turn off the coordinate display, and press to access the
function analysis menu. Press to calculate the slope at this point. After
a brief delay (~ 15 sec), the slope will be displayed:

VALUE (V.R) [OC: NODE ICYAITRY
001

00075 SOURCE (V.R)
SLOPE: -1.3245773712E-4

The slope value is =0.19 mA / V. Because the plot is so linear, this slope value
can be taken to indicate in real terms that for each 10 mV drop in the base-emit-
ter voltage, the collector current will drop by ~ 2 uA. This is the sensitivity pa
rameter JI/JVBE . (The slopc value will automatically be copied to the stack of
your HP 48SX.)

Press to clear the slope value display. When you have finished viewing and
analyzing the plot, press & to return to the Output Manager Node View. (For
more information, refer to “Value Plot” in Chapter 9 of this manual and refer to
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Chapter 18 of the HP 48SX Owner’s Manual, “Basic Plotting and Function
Analysis.”)

Saving the Results

Press EYISYM to determine the free memory required to save the DC analy-
sis data. If you have enough frce memory, press B¥XI3, and at the prompt press
to accept the default name. The DC analysis data will be stored into the
file 'BITDC.DC' in the 'filcS' subdirectory of the 'SPICE48D' directory. (For
more information, refer to Chapter 8, “Data File Manager.”)

This completes Step ©@. Press to return to the Analysis Manager.

This completes all of Step ©. Press to return to the Main menu.

This completes all of Example: Bipolar Junction Transistor, DC Model.
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Chapter 3

Circuit Manager

The Circuit Manager is used to add new circuits, delete unwanted circuits, pack
circuits to free memory, or transfer circuits to and from a PC, Macintosh, or
other computer. It is also where you select the current circuit to work on with
Spiced48.

This chapter covers:

Using the Circuit Manager
Selecting the Current Circuit
Adding a Circuit

Deleting a Circuit

Packing a Circuit
Transferring a Circuit

oCcCouooo

Using the Circuit Manager

To get to the Circuit Manager, follow these steps:

© Press (@] to display all libraries available to your HP 48SX.

® Find and press to enter the Spice48 Pac library directory.

© Press the first softkey, SINN®3 , to start the Spice48 Pac.

© At the Main menu, make surc the pointer is at “Circuit Manager” and press

ENTER.

Items in the Circuit Manager

The items listed in the Circuit Manager arc the circuits currently stored in the
'SPICEA48D’ directory of your HP 48SX. Circuits that were archived to a com-
puter and then dcleted will not be shown. The following screen includes the two
tutorial circuits (For more inlormation, refer to Chapter 2, “Spice48 Tutorial.”):
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[ 600 | BEL [PRCK [ SFERJFONT] uP |

After further use of the Spice48 Pac, the Circuit Manager will also include your
circuits, or if you have no circuits stored, the screen will display, “Press ADD.”

At the top of the screen is indicated the free memory in your HP 48SX, and next
to each circuit is indicated the amount of free memory it currently occupies in
the 'SPICE48D' directory. Some circuits may have the message “(Packed)” dis-
played next to them, which indicates that they are newly created or recently
packed, and contain no temporary calculation or graphics files.

One of the circuits will have the message “(Current)” displayed next to it: this is
the currently loaded circuit in the Spice48 Pac.

Summary of Operations

Screen Softkeys
Circuit L_ADD |
Manager
Key Action
Prompts for the name of a new circuit and initializes it.
DEL Deletes the circuit currently sclected by the pointer.

FONT Toggles between the small and large fonts.
Packs the circuit currently selected by the pointer.
XFER

Transfers a circuit to or from a computer.

Moves up one level in the menu structure, returning to the
Main menu.
ATIN Quits the Spice48 Pac to the HP 48SX stack.
NTER Selects the circuit currently selected by the pointer as the

current circuit for Spice48 Pac operations.

Displays the entire text of an item too wide to fit on the
screen, up to one cnltire screen size. It the item fits on the
screen, this key is non-functional.

[on]-fe] | Dumps the current screen to an IR printer.
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For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

Selecting the Current Circuit

Before you can modify a circuit or perform analyscs on it, you must make sure it
is the current circuit. To set the current circuit, go to the Circuit Manager, move
the pointer to the desired circuit, and press ENME. This loads in that circuit’s
data and labels the circuit as “(Current)” in the Circuit Manager. After selecting
a circuit, you will be returned to the Main menu.

Adding a new circuit or transferring a circuit to your HP 48SX from a computer
will automatically set that circuit to be the current circuit. Deleting the current
circuit automatically resets the current circuit to the first circuit in the Circuit
Manager.

Adding a Circuit

To add a new circuit, go to the Circuit Manager and press BEYSpDE. You will be
prompted for the name of the circuit to add:

PRG
{ HOME SPARCOM SFICEHBD }

Enter circuit name:

* name

4

Type in a name for the new circuit and press ENIER, or to abort the add operation,
press to clear the command linc (if necessary), and then press or
to return to the Circuit Manager without entering a new circuit. The circuit
name must be a valid HP 48SX variable namne, because it will be used to create a
subdirectory of the 'SPICE48D' directory to store the circuit data. For this rea-
son, no spaces are allowced, and the name must begin with a letter. (For more in-
formation on naming conventions, refer to Chapter 6 of the HP 48SX Owner’s
Manual, “Variables and the VAR Menu.” For more information on how to use
the editing softkeys, reler to “Text Editing” in Chapter 1 of this manual.)

After pressing ENIER, a new circuit directory will be created, and you will be re-
turned to the Circuit Manager. The pointer will be set to the newly created cir-
cuit, which will be labeled as both “(Packed)” and “(Current).” Newly created
circuits require 151 bytes of free memory.
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Deleting a Circuit

To delete a circuit, go to the Circuit Manager, move the pointer to the desired
circuit, and press HBISMA. You will be prompted to verify the delete operation
by pressing to confirm or HN[€M or to abort. If you confirm the
delete operation, that circuit directory will be deleted and all the data for that
circuit erased. Deleting the current circuit automatically resets the current cir-
cuit to the first circuit in the Circuit Manager.

Packing a Circuit

To pack a circuit, go to the Circuit Manager, move the pointer to the desired cir-
cuit, and press GIY®X.

Packing a circuit deletes a number of temporary global variables that reside in a
circuit’s directory and assist with calculations and graphics operations. Packing
does not affect any of the essential global variables that describe the circuit, in-

cluding graphics coordinates.

The disadvantage of packing a circuit is that the next time an analysis is per-
formed, the circuit will have to be “prepared,” and all the temporary global vari-
ables recreated for calculations—this can be time-consuming. For that reason,
we recommend that you leave unpacked the circuits you use regularly. Note
that a packed circuit will automatically be unpacked by Spice48 when neces-
sary.

The advantage of packing a circuit is that it frees memory for new circuits or
large calculations. It also shrinks a circuit before transferring it to a computer.
The savings may be substantial: we have encountered cases where a fully un-
packed circuit with a graphics schematic takes up over 15K but the packed form
is less than 2K.

Transferring a Circuit

A circuit can be transferred either to or from a PC, Macintosh, or other computer
with Kermit software and an HP 48SX cable.

Transferring a Circuit to a Computer

To download a circuit to a computer, go to the Circuit Manager, move the
pointer to the desired circuit, and press EGEER,:
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Transfer _to or
from PC?

L_T0_ I Fi.0t

At this prompt, press IRICH:

Place PC in Kermit
server mode in
desired directory.

| Ok I i OF. V]

Now, you must prepare your computer to receive a file with Kermit protocol.
For a PC, this involves running MS-KERMIT. For a Macintosh, this involves
running a terminal emulator supporting Kermit or running the public domain
version of Kermit. For other computers, this involves running some public do-
main version of Kermit. In any case, you must sct the transfer directory on the
computer to the directory to which you want the circuit transferred. Then, you
must either prepare the computer to receive a single file or place the computer in
Kemit server mode. When you have done this, press leI4ll to download the
circuit. To abort the transfer, press or @ After the transfer has com-
pleted, you may cancel Kermit server mode on your computer and quit the
Kemmit program.

If you successfully download a circuit to your computer from your HP 48SX it
will be stored into an ASCII text file in the transfer directory. The circuit direc-
tory will not be affected on your HP 48SX, and if you have transferred the cir-
cuit for archival purposes, you can now safely delete it by pressing
(For more information on deleting a circuit, refer above to “Deleting a Circuit.”)

Transferring a Circuit from a Computer

To upload a circuit from a computer, go to the Circuit Manager, press K=,
and press @M. You will be prompted to enter the name of the circuit you
wish to download from the computer:

PRG
{ HOME SPRRCOM SPICEMBD }

Enter circuit name:

+ name

4
€SKIP TR

Press when you have finished typing the name:
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Place PC in Kermit
server mode in
desired directory..

| 0K | HEDRT

Now, you must prepare your computer to be a Kermit server. For a PC, this in-
volves running MS-KERMIT. For a Macintosh, this involves running a terminal
emulator supporting Kermit or running the public domain version of Kermit.
For other computers, this involves running some public domain version of
Kemmit. In any case, you must set the transfer directory on the computer to the
directory in which the circuit you want resides. Then, you must place the com-
puter in Kermit server mode. When you have done this, press OISl to upload
the circuit. To abort the transfer, press or @ After the transfer has
completed, you may cancel Kermit server mode on your computer and quit the
Kermit program.

If you successfully upload a circuit to your HP 48SX from your computer, it
will be stored into a subdirectory of the 'SPICE48D' directory, and will automat-
ically become the current circuit:

[ Aot | GEL [Pac | HFER[FONT] UP ]
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Chapter 4

Element Manager

The Element Manager is used to add, delete, and edit clements in the current cir-
cuit. (For more information on how to select the current circuit, refer to
“Selecting the Current Circuit” in Chapter 3.)

This chapter covers:

oo

pgopooocoo0opno000o0oo000o0

Using the Element Manager

Adding an Element

Deleting an Element

Editing an Element

Element Parameter Entry Tips

R-Resistor

C—Capacitor

L-Inductor

K—Coupled (Coupled Inductors)

V-Source (Independent Voltage Source)
I-Source (Independent Current Source)
E-VCVS (Voltage-Controlled Voltage Source)
F-CCCS (Current-Controlled Current Source)
G-VCCS (Voltage-Controlled Current Source)
H-CCVS (Current-Controlled Voltage Source)
Transient Sources

Pulse Transient

PWL Transient

Function Transient

Using the Element Manager

To get to the Element Manager, follow these steps:

© Press [\ & to display all libraries available to your HP 48SX.

® Find and press SINE3 (0 enter the Spiced8 Pac library directory.

©® Press the first softkey, , 1o start the Spice48 Pac.
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© At the Main menu, make sure the pointer is at “Element Manager” and
press ENTER.

Items in the Element Manager

The items listed in the Element Manager are the elements in the current circuit.
The following list of elements is from tutorial circuit BITDC (For more infor-
mation, refer to Chapter 2, “Spice48 Tutorial.”):

[ Elements: ]

mm--m

If the current circuit has no elements, the screen will display, “Press ADD.”

Summary of Operations

Screen Softkeys

Element L ADD B DEL | I
Manager

Key Action

Adds a new element to the current circuit.
Deletes the element currently selected by the cursor.
Edits the element currently selected by the cursor.

P Moves up one level in the menu structure, returning to the
Main menu.

Quits the Spice48 Pac to the HP 48SX stack.

m
= O
= E E s
-

NTER Edits the element currently selected by the cursor, or if no
elements exist, adds a new element to the current circuit

[on)-Fs] | Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”
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Adding an Element

To add a new element to the current circuit, go to the Element Manager and
press HESDE. You will be prompted for the type of element to add:

[ _Pick element tupe: |
_B-RESISTOR AL RNTITEITA
Y-SDURCE
[ #-cevs | —— — | —— |

Move the cursor to the desired element type and press ENTER. (Instead of press-
ing ENIER], you can press to abort the operation, MAMY to return to the
Main menu, or [ to quit Spice48.)

After you have selected the element type to add to the current circuit, you will
be presented with a screen containing a number of parameters required to spec-
ify the chosen type of element (the “element paramecter screen”). The exact pa-
rameters for each of the various types of elements are explained in detail in the
sections below.

Deleting an Element

To delete an element, go to the Element Manager, move the cursor to the desired
element, and press HDISME. You will be prompted to verify the delete operation
by pressing to confirm or &M or &N to abort. If you confirm the
delete operation, the current circuit will be scarched for references to the ele-
ment, and if no references are [ound, the clement will be deleted. If the element
is referenced by any elements in the current circuit, you will first have to either
delete those elements or else change the clement references to some other ele-
ment.

Editing an Element

To edit an element, go to the Element Manager, move the cursor to the desired
element, and press ENIER| or You will be presented with the element pa-
rameter screen for the current clement , which will display the current values of
the parameters for this clement. To edit the value of a parameter, move the
pointer to it and press ENIER. After cditing the valuc, press to accept the
new value and return to the clement parameter screen, or to abort changing the
parameter value, press to clear the command line (if necessary) and then
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press or to return to the element paramcter screen without changing
the parameter value. When you have finished editing the current element, press
to return to the Element Manager—the updated clement will be stored
automatically.

For specific information about each type of element, refer to the appropriate
section below.

Element Parameter Entry Tips

Here are some useful things to know about entering or cditing clement parame-
ters:

O To enter or edit the value of a paramcter, move the pointer to it and
press ENIER. Afier entering or editing the value of a parameter, press
ENTER] to accept the new value and return to the clement parameter
screen.

O Once you have begun entering or editing a parameter value, to abort the
change, press [E14 to clear the command line (if necessary) and then
press or [T to return to the analysis parameter screen without
changing the parameter valuc.

Q Ifyou press IV, WYY, or [F1 while the new clement is only par-
tially specificed, you will be asked to verify that you want to abandon
the partial entry. Press to abandon the entry, or HiN[Ml or
to continue specifying the new element.

O  You only need to enter values [or those parameters that initially dis-
play, “Press ENTER.” Other parameters (e¢.g., the initial value of a ca-
pacitor, the transient type ol a voltage source) will be given default val-
ues (e.g., 0 and NONE, respectively) which you may modify if you
wish.

O  When you are entering a numeric value, make use of the softkeys to
append the desired exponent to the value (c.g., type 3 and then press
WMIE®EE) to enter the value .000003). More exponent softkeys can be

accessed by pressing ]

Selecting a Node during Parameter Entry

To specify each type of circuit clement (except for the coupled inductor type),

you must select both positive (+) and negative (=) nodes. When you press
to select the (+) or () node [or the current element, you will be presented with a
list of all of the nodes in the current circuit. To pick one of the nodes, move the
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cursor to the desired node and press ENIER. (Instead of pressing ENIER], you can
press to abort the operation, MZMEN to return to the Main menu, or to
quit Spice48.) If you are changing the (+) or (=) node of the current element,
the cursor will automatically be placed on the current node; otherwise, the cur-
sor will be placed on the first node in the list.

If the node you wish to usc as the (+) or (=) node of the current element has not
yet been added to the current circuit, press BZYSIIM, 1o cnler the node(s) you
wish to add, press ENER to accept the node(s) entry, move the cursor to the de-
sired new node, and press ENER to select that node and return to the element pa-

rameter screen. (For more information on adding nodes, refer to Chapter 6,
“Node Manager.”)

Selecting an Element during Parameter Entry

To specify certain types of circuit clements (coupled inductor elements and both
types of current-controlled sources), you must sclect other circuit elements.
When you press ENIER] to sclect one of the inductors in a coupled inductor ele-
ment, or to select the controlling source for a current-controlled source, you will
be presented with a list of all of the clements in the current circuit. To pick one
of the elements, move the cursor (o the desired element and press ENIERl. (Instead
of pressing ENIER], you can press VI to abort the operation, MEYEN to return to
the Main menu, or [ to quit Spice48.) You will only be allowed to select an
appropriate type of element (e.g., inductors or sources, as appropriate). If you
are changing the inductor or controlling source of the current element, the cursor
will automatically be placed on the current inductor or controlling source; oth-
erwise, the cursor will be placed on the first clement in the list.

If the element you wish to use as an inductor for a coupled inductor element or
as the controlling source for a current-controlled source has not yet been added
to the current circuit, press IEFYSISM, to add a new clement, select the type of ele-
ment you wish 1o add (inductor or sourcc), specify the new clement at its ele-
ment parameler screen, press to accept the new clement (and return to the
list of circuit elements), move the cursor to the desired new clement, and press
to select that element and return to the element parameter screen for the
current element. (For more information on adding clements, refer below to the
appropriate section.)

Summary of Operations

Screen Softkeys

Element/ IMA | NJ PRINTHIEVIEW| FONT
Transient

Parameter
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Action

Toggles between the small and large fonts.

Returns to the Main menu. The elcment is saved automati-
cally.

Prompts for IGINI=M or to sclect items, and then
sends those items to an IR printer.

Prompts for ICIN[=M or to select items, and then
copies those items to the stack. The items are placed in a list
if was chosen.

0
L <
7 o = o>
—~ > - =2
x 2 =

Moves up one level in the menu structure. At an element
parameter screen, completes clement entry and returns to the
Element Manager. At a transient parameter screen, com-
pletes transient entry and returns to the element parameter
screen. The element or transient is saved automatically.

VI EW Displays the entire text of an itemn too wide to fit on the

screen, up to one entire screen size. If the item fits on the
screen, this key is non-functional.

() Quits the Spice48 Pac to the HP 48SX stack. The element is
saved automatically.

Prompts for the value of the parameter currently selected by
the pointer.

[on]-[rey] Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

R-Resistor

Upon selecting an element of this type, the following element parameter screen
appears:

[HiIN [ $STRIPRINT[WIEL [FONT] UP |
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You should now enter or edit the parameter values. When you have finished,
press to return to the Element Manager, and the element will be saved
automatically.

Here are specific descriptions of these paramcters:

Q

Element: Name must begin with “R” and include no spaces. Possible
names includc: “R1,” “RTEST,” “RloadBtoC,” etc.

Node (+): Selected from the Node Manager. (For more information,
refer above to “Selecting a Node during Parameter Entry.”)

Node (-): Sclected from the Node Manager. The (+) and (=) nodes
must be different.

Value (€2): Must be a rcal number, will automatically have units of
ohms.

C-Capacitor

Upon selecting an element of this type, the following element parameter screen

appears:

You should now enter or edit the parameter valucs. When you have finished,
press to return to the Element Manager, and the element will be saved
automatically.

Here are specific descriptions of thesc parameters:

]

Element: Name must begin with “C” and include no spaces. Possible
names include: “C1,” “CIN,” “Cload,” elc.

Node (+): Selected from the Node Manager. (For more information,
refer above to “Sclecting a Node during Parameter Entry.”)

Node (-): Seclected from the Node Manager. The (+) and (=) nodes
must be different.
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QO Value (F): Must be a real number, will automatically have units of
Farads.

Q [Initial (V): (Initial capacitor voltage). Must be a real number, will au-
tomatically have units of volts, defaults to 0. Non-zero values are used
when performing a Transient Sweep (TR) analysis with the “Use OP or
IC” parameter set to IC to usc clement initial conditions.

L-Inductor

Upon selecting an element of this type, the following clement parameter screen
appears:

[HAIN [ >STRIPRINT] WiE [FONT] uP |

You should now cnter or edit the parameter values. When you have finished,
press to return to the Element Manager, and the clement will be saved
automatically.

Here are specific descriptions of these parameters:

Q Element: Name must begin with “L” and include no spaces. Possible
names include: “L3,” “LOUT,” “Lparallel,” etc.

O Node (+): Selected from the Node Manager. (For more information,
refer above to “Selecting a Node during Parameter Entry.”)

@O Node (9): Selected from the Node Manager. The (+) and (-) nodes
must be different.

O Value (H): Must be a real number, will automatically have units of
Henrys.

@ [Initial (A): (Initial inductor current). Must be a real number, will au-
tomatically have units of amperes, defaults to 0. Non-zero values are
used when performing a Transient Sweep (TR) analysis with the “Use
OP or IC” parameter set to IC to use clement initial conditions.
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K-Coupled (Coupled Inductors)

This type of circuit “clement” is unusual in that it doces not physically exist as an
element but instead links two cxisting inductors. The Spice48 model for cou-
pled inductors is in the form of inductors and a coupling factor ( k) which de-
scribes the flux linkage between the inductors. This model can be related to
measured values of self (L,, L,) and mutual ( M) inductances by:

M =kLL,

where 0 sk s1. k=0 corresponds to uncoupled coils; k& =1 corresponds to
complete coupling. The positive terminals of coupled inductors in Spice48 are
the “dotted” terminals of the “dot convention” ol circuits. Thus, k <0 is equiv-
alent to reversing the dots on one coil and making the sign of the mutual induc-
tance negative. Finally, & > 1 corresponds to a “[lux multiplicr,” not physically
realizable, but of possible interest in rare cascs.

Upon selecting an element of this type, the following element parameter screen
appears:

HAIN [ $STEPRINT] WIEW [FONT ] UP |
You should now enter or edit the parameter values. When you have finished,
press to return to the Element Manager, and the element will be saved
automatically.

Here are specific descriptions of these parameters:

O Element: Name must begin with “K” and include no spaces. Possible
names include: “K1,” “K1t02,” “KL1L2,” elc.

3 Inductor 1: Sclected from the Element Manager. (For more informa-
tion, refer above 1o “Selecting an Element during Parameter Entry.”)

Q Inductor 2: Sclected from the Element Manager. Inductors 1 and 2
must be different.

Q Coupling Factor: Must be a real number.
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V-Source (Independent Voltage Source)

Upon selecting an element of this type, the following clement parameter screen
appears:

[HAIN | 3STEPEINT] $IEW [FONT| UP_|

You should now enter or edit the parameter values. When you have finished,
press to return to the Element Manager, and the element will be saved
automatically.

Here are specific descriptions of these parameters:

a

Q

76

Element: Namec must begin with “V” and include no spaces. Possible
names include: “V1,” “V12volts,” “VSRC,” ctc.

Node (+): Seclected from the Node Manager. (For more information,
refer above to “Sclecting a Node during Paramcter Entry.”)

Node (-): Selected from the Node Manager. The (+) and (=) nodes
must be different.

DC Value (V): Must be a real number, will automatically have units
of volts, defaults to 0.

AC Value (V): Must be a complex number, will automatically have
units of volts, defaults to (0,0), can be entered as cither (real,imaginary)
or (magnitude,&«phasc).

Transient: Sclected from NONE, PULSE, PWL, and FUNCTION, de-

faults to NONE. (For morc information, refer below to “Transient
Sources.”)
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I-Source (Independent Current Source)

Upon selecting an element of this type, the following element parameter screen

appears:

[HAIN [FETRPRINT] VIEW JFONT] uP ]

You should now enter or edit the parameter values. When you have finished,
press to return to the Element Manager, and the element will be saved
automatically.

Here are specific descriptions of these parameters:

Q

Q

Element: Namc must begin with “1” and include no spaces. Possible
names include: “12,” “I3amps,” “ISRC,” elc.

Node (+): Selected from the Node Manager. (For more information,
refer above to “Selecting a Node during Parameter Entry.”)

Node (-): Sclected from the Node Manager. The (+) and (-) nodes
must be different.

DC Value (A): Must be a real number, will automatically have units
of amperes, defaults 10 0.

AC Value (A): Must be a complex number, will automatically have
units of ampercs, defaults to (0,0); can be entered as either
(real,imaginary) or (magnitude <phase).

Transient: Selected from NONE, PULSE, PWL, and FUNCTION, de-
faults to NONE. (For more information, refer below to “Transient
Sources.”)

4: Element Manager 77



E-VCVS (Voltage-Controlled Voltage Source)

Upon selecting an element of this type, the following element parameter screen
appears:

50N | 3STRPEINT] WEW [FONT | UP_|
You should now enter or edit the parameter values. When you have finished,
press to return to the Element Manager, and the element will be saved
automatically.

Here are specific descriptions of these parameters:

O Element: Name must begin with “E” and include no spaces. Possible
names include: “EQ,” “E74,” “Enodc7node4,” etc.

@ Node (+): Sclected from the Node Manager. (For more information,
refer above to “Selecting a Node during Parameter Entry.”)

@ Node (-): Selected from the Node Manager. The (+) and (=) nodes
must be different.

@ Control Node (+): Sclected from the Node Manager.

QO Control Node (-): Sclected from the Node Manager. The control (+)
and control (=) nodes must be different.

QO Voltage Gain: Must be a real number. The gain relates the source
voltage to the controlling voltage by:

V(+)= V(=) = Gair V(C(+)) - V(C(-))].
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F-CCCS (Current-Controlled Current Source)

Upon selecting an element of this type, the following clement parameter screen
appears:

[HAIN [ 35 TRPEINT[MIEW [FONT] UP |

You should now enter or edit the parameter values. When you have finished,
press to return to the Element Manager, and the element will be saved
automatically.

Here are specific descriptions ol these parameters:

O Element: Name must begin with “F” and include no spaces. Possible
names include: “FQ,” “F74,” “Fnodc7nodcd,” etc.

QO Node (+): Selected from the Node Manager. (For more information,
refer above to “Selecting a Node during Parameter Entry.”)

@ Node (-): Selected from the Node Manager. The (+) and (-) nodes
must be different.

@ Control Source: Must be an independent voltage source. Selected
from the Element Manager. (For more information, refer above to

“Selecting an Element during Parameter Entry.”)

O Current Gain: Must be a real number. The gain relates the source
current to the controlling current by:

I(Source) = Gnin[l(Con!roller)]

where the dircction of positive current flow is from the positive node
through the controlling source to the negative node.
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G-VCCS (Voltage-Controlled Current Source)

Upon selecting an clement of this type, the following clement parameter screen
appears:

[HAIN |3 ST [PEINT| WEW [FONT] UP |

You should now enter or edit the parameter values. When you have finished,
press to return to the Element Manager, and the clement will be saved
automatically.

Here are specific descriptions of these parameters:

QO Element: Name must begin with “G” and include no spaces. Possible
names include: “G0,” “G74,” “Gnode7noded,” ctc.

O Node (+): Selected from the Node Manager. (For more information,
refer above to “Selecting a Node during Parameter Entry.”)

3 Node (-): Selected from the Node Manager. The (+) and (-) nodes
must be different.

QO Control Node (+): Sclected from the Node Manager.

QO Control Node (-): Sclected from the Node Manager. The control (+)
and control (-) nodes must be differcnt.

QO Transconductance (mho): Must be a real number, will automatically

have units of mhos (Siemens). The transconductance relates the source
current to the controlling voltage by:

I(Source) = Tr{mxc'on.[V(C(+)) - V(C(—))].
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H-CCVS (Current-Controlled Voltage Source)

Upon selecting an element of this type, the [ollowing element parameter screen

appears:

[MaIN | 5 STRPEINT] $IEL [FONT] UP |

You should now enter or edit the parameter values. When you have finished,
press to return to the Element Manager, and the clement will be saved
automatically.

Here are specific descriptions of these parameters:

Q

Element: Name must begin with “H” and include no spaces. Possible
names include: “HO,” “H74,” “Hnode7noded,” etc.

Node (+): Sclected from the Node Manager. (For more information,
refer above to “Selecting a Node during Parameter Entry.”)

Node (-): Selected from the Node Manager. The (+) and (-) nodes
must be different.

Control Source: Must be an independent voltage source. Selected
from the Element Manager. (For more information, refer above to
“Selecting an Element during Parameter Entry.”)

Transresistance (©2): Must be a real number, will automatically have
units of ohms. The transresistance relates the source voltage to the
controlling current by:

V(Source) = Transres.[ I(C()mro//er)]

wherce the dircction of positive current flow is from the positive node
through the controlling source to the negative node.
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Transient Sources

Independent voltage and currcent sources can be cither constant or transient.
Performing a Transient Sweep (TR) analysis of a circuit will automatically take
into account transient variations of sources if they have been specified during el-
ement parameter entry. There is no limit on the number of sources that can be
given transient variations, nor is there a requirement that all transients be of the
same type.

To enter a transient variation for an independent source, go to the Element
Editor and add or edit an independent voltage or current source. At the resulting
element parameter screen, move the pointer to “Transicnt” and press ENER. You
will be prompted for the type of transicnt:

[ Pick Transient: ]
PULSE
1 ]

—NINE __
FUNCTION

TN I I N N T

Move the cursor to the desired transient type and press ENIER. (Instead of press-
ing ENTER], you can press to abort the operation, YZYE to return to the
Main menu, or (i} to quit Spice48.)

If you select a transient type of NONE, that will erase any previously existing
transient for the current element. If you select any other transient type, you will
be presented with a screen containing a number of parameters required to spec-
ify the chosen type of transient (the “transient parameter screen”). The exact
parameters for each of the various types of transients are explained in detail be-
low.

For tips on transient parameter entry, refer to the section above, “Element
Parameter Entry Tips.”
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Pulse Transient

Upon selecting a transient of this type, the following transient parameter screen
appears:

You should now enter or edit the parameter values. When you have finished,
press to return to the element paramcter screen, and the transient will be
converted to a user-defined function and saved automatically.

Here is a general diagram of a pulse transient (with abbreviated parameters):

RT PW FT
PV \
1\
7 Y
4] |
or PER

Here are specific descriptions of these parameters:

O Initial Value (V,A): Initial and final value of the source, before the
pulse rises and after the pulse falls. Must be a real number, will auto-
matically have units of volts or amperes (depending on source type).

O Pulsed Value (V,A): Mustbe a real number, will automatically have
units of volts or amperes (depending on source type).

O Delay Time (s): Time at which pulse starts rising. Must be a non-
negative real number, will automatically have units of seconds.

@ Rise Time (s): Time required for pulse to rise from initial value to
pulsed value. Must be a positive rcal number, will automatically have
units of seconds. A zero rise time is not allowed, but it can be made
arbitrarily small.

@ Fall Time (s): Time required for pulse to fall from pulsed value to ini-
tial value. Must be a positive real number, will automatically have
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units of seconds. A zero fall time is not allowed, but it can be made
arbitrarily small.

@ Pulse Width (s): Duration of pulse after rising and before falling.
Must be a positive real number, will automatically have units of sec-
onds. A zero pulse width is not allowed, but it can be made arbitrarily
small.

O Period (s): Time after which this pulse transient repeats. Must be a
non-negative real number, will automatically have units of seconds,
defaults to 9.E499. A non-periodic transient should have a value of 0
or 9.E499 for the period, as these values will have no effect.

PWL Transient

Upon selecting a transient of this type, the following transient parameter screen
appears:

PUHL Transient

FPWL LIST: PRESS ENTER
PERIOD ($): 9.E488

[HAIN [ 3STE[PRINT] VIEL [FONT] UP |

You should now enter or edit the parameter values. When you have finished,
press to return to the clement parameter screen, and the transient will be
converted to a user-defined function and saved automatically.

Here is a general diagram of a PWL transient, where Voc is the DC Value of the
source:
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Here are specific descriptions of these parameters:

@ PWL List: Pairs of times and source values describing the piecewise-
linear transient. Times: must be non-negative real numbers, must
strictly (monotonically) increase with no duplications, will automati-
cally have units of scconds. Source values: must be real numbers, will
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automatically have units of volts or amperes (depending on source
type). The entry sequence is: timel valuel time2 value2 time3 value3
etc., with the times and values alternating. There must be an even
number of arguments for a valid PWL list. If you specify a PWL tran-
sient for a source and entcr a value for time zero in the PWL list, that
value will override the DC Value.

Period (s): Time after which this PWL transient repeats. Must be a
non-negative real number, will automatically have units of seconds,
defaults to 9.E499. A non-periodic transient should have a value of 0
or 9.E499 for the period, as these values will have no effect.

Function Transient

Upon selecting a transicnt of this type, the following transient parameter screen

appears:

Function Transient
SFUNCTION: PRESS ENTER
PERIDD ($): 9.E4339

[MAIN | 3STRIPEINT[ WEW [FONT] UP |

You should now enter or edit the parameter values. When you have finished,
press to return to the clement parameter screen, and the transient will be
converted to a user-defined function and saved automatically.

Here are specific descriptions of these parameters:

Q

Function: An arbitrary algebraic function describing the transient.
The function must be of only one variable, which can be anything, as
the variable will automatically be converted to § to avoid conflict with
existing global variables in your HP 48SX. The function must be sur-
rounded by tic marks (') to indicate it is an algebraic.

NOTE: The trigonometric setting of your HP 48SX at the time
you run Spiced8 will affect trigonometric function transients.

Q

Period (s): Time aflter which this function transient repeats. Must be a
non-negative real number, will automatically have units of seconds,
defaults 10 9.E499. A non-pcriodic transient should have a value of 0
or 9.E499 for the period, as these values will have no effect. If the
specified function is periodic (e.g., sin(x)), a period specified here will
be imposed upon that function.
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Chapter 5

Analysis Manager

The Analysis Manager is used to analyze the current circuit. (For more infor-
mation on how to select the current circuit, refer to “Selecting the Current
Circuit” in Chapter 3.)

This chapter covers:

Using the Analysis Manager
Preparing the Current Circuit
Analysis Parameter Entry Tips
Operating Point (OP) Analysis
Transfer Function (TF) Analysis
DC Sweep (DC) Analysis

AC Sweep (AC) Analysis
Transient Sweep (TR) Analysis

00000000

Using the Analysis Manager

To get to the Analysis Manager, follow these steps:

©® Press to display all libraries available to your HP 48SX.
® Find and press to enter the Spice48 Pac library directory.
© Press the first softkey, , to start the Spice48 Pac.
o

At the Main menu, make sure the pointer is at “Analysis Manager” and
press ENTER):

[HAIN | +STEPEINT[ WEW JFONT ] UP_|
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The Analysis Manager lists the five types of analysis that can be performed on
the current circuit. (For more information on how to select the current circuit,
refer to “Selecting the Current Circuit” in Chapter 3.) A form of analysis is se-

lected by moving the pointer to the desired item and pressing ENER|.

Items in the Analysis Manager

Each item in the Analysis Manager is briefly described below and is discussed
in detail in the various sections of this chapter.

Item

Description

Operating Point Calculates DC or AC steady-state voltages and cur-

rents for the current circuit.

Transfer Function Calculates DC or AC transfer function at any two

nodes and input and output impedances for the cur-
rent circuit.

DC Sweep Calculates DC steady-state voltages and currents

for the current circuit for a series of values (sweep)
of an independent voltage or current source.

AC Sweep Calculates AC steady-state voltages and currents

for the current circuit for a linear, octave, or decade
series (sweep) of frequencies.

Transient Sweep Calculates the transient response of the current cir-

cuit based on DC or transient values of sources and
optional initial conditions on circuit elements.

Summary of Operations

Screen Softkeys
Analysis
Manager
Key Action
FONT Toggles between the small and large fonts.
Returns to the Main menu.
Prompts for or to select items, and then
sends those items to an IR printer.
Prompts for IeIN=M or to select items, and then
copies those items to the stack. The items are placed in a list
if was chosen.
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VIEW Displays the entire text of an item too wide to fit on the

ATIN Quits the Spice48 Pac to the HP 48SX stack.

Moves down one level in the menu structure, entering the

Dumps the current screen to an IR printer.

Moves up one level in the menu structure, returning to the
Main menu.

screen, up to one entire screen size. If the item fits on the
screen, this key is non-functional.

analysis parameter screen.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

Preparing the Current Circuit

After you have selected a type of analysis, you will be presented with a screen
containing a number of parameters required to specify the chosen type of analy-
sis (the “analysis parameter screen”). But first, if any of the following condi-
tions are true, there will be a delay while the circuit is prepared:

(]
u
a
.

Q

This is the first analysis to take place on the current circuit.

The current circuit has been packed since the last preparation.
Elements have been added, deleted, or edited since the last preparation.
Nodes have been added since the last preparation.

The reference node has been changed since the last preparation.

The preparation delay will be short for small circuits with only a few nodes, but
may be several minutes for circuits with ten or more nodes.

Circuit preparation involves the following:

a
Q

Unused nodes are deleted.

Extra nodes are added to track currents in voltage sources and induc-
tors. When viewing data with the Output Manager, you will be able to
see voltages at circuit nodes and currents at extra nodes.

Transients of independent sources are organized.
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Each node is checked for connections to at least two elements.
Matrices are created that describe the current circuit

Column vectors are created that describe the sources.

0O 0 0 O

TR analysis integration parameters are deleted because they have now
become obsolete. (For more information, refer below to “Transient

Sweep (TR).”)

All of the global variables created at this time are stored into the current circuit’s
subdirectory of the 'SPICE48D' directory. Later, if you run low on free
memory, you can pack the current circuit, which will remove these global vari-
ables. (For more information, refer to “Memory Requirements” in Chapter 1
and “Packing the Current Circuit” in Chapter 3.)

After the current circuit has been successfully prepared (or if it was already pre-
pared), you will be presented with the analysis parameter screen. The exact pa-
rameters for each of the various types of analysis are explained in detail in the
sections below.

Analysis Parameter Entry Tips

Here are some useful things to know about entering or editing analysis parame-
ters:

O To enter or edit the value of a parameter, move the pointer to it and
press ENTER.. After entering or editing the value of a parameter, press

NTER| to accept the new value and return to the analysis parameter
screen.

O Once you have begun entering or editing a parameter value, to abort the
change, press to clear the command line (if necessary) and then

press or to return to the analysis parameter screen without
changing the parameter value.

@ You only need to enter values for those parameters that initially dis-
play, “Press ENTER.” Other parameters (e.g., the frequency for an OP
analysis, the calculation speed for a TR analysis) will be given default
values (e.g., 0 and FAST, respectively) which you may modify if you
wish.

O When you are entering a numeric value, make use of the softkeys to
append the desired exponent to the value (e.g., type 3 and then press
to enter the value .000003). More exponent softkeys can be
accessed by pressing [¥].

90 5: Analysis Manager



@ Do not be surprised if a numeric value you enter for an analysis param-
eter changes between the moment you press to accept it and the
moment it is displayed on the analysis parameter screen. This auto-
matic adjustment is necessary to guarantee that all analysis parameters
are valid. (For more information, refer below to the appropriate sec-
tion.)

O Itis possible that after specifying values for a series of related analysis
parameters (e.g., start, stop, and step for a DC analysis), you are not al-
lowed to change any of them because doing so would create inconsis-
tent values. If this happens, press to return to the Analysis
Manager and then press to immediately re-enter the analysis pa-
rameter screen. This will reset the analysis parameters to their default
values. (For more information, refer below to the appropriate section.)

QO An OP analysis is faster than a DC or AC analysis if you only want the
steady-state solution for one value of a source. However, you are al-
lowed to sweep a source from X to X with a step of 0.

Selecting a Node during Parameter Entry

To specify a TF analysis, you must select both output (+) and output () nodes.
When you press to select the (+) or (—) node of the TF analysis, you will be
presented with a list of all of the nodes in the current circuit. To pick one of the
nodes, move the cursor to the desired node and press ENER. (Instead of pressing
ENTER], you can press to abort the operation, to return to the Main
menu, or to quit Spice48.) If you are changing the (+) or (-) node of the TF
analysis, the cursor will automatically be placed on the current node; otherwise,
the cursor will be placed on the first node in the list.

You are not allowed to add nodes to the current circuit at this time because the
circuit has been prepared. (For more information on adding nodes, refer to
Chapter 6, “Node Manager.”)

Selecting an Element during Parameter Entry

To specify a DC or AC analysis, you must select an independent source to
sweep. When you press to select the source to vary, you will be presented
with a list of all of the elements in the current circuit. To pick one of the ele-
ments, move the cursor to the desired element and press ENIER. (Instead of press-
ing ENTER], you can press IMVEM to abort the operation, to return to the
Main menu, or to quit Spice48.) You will only be allowed to select an
appropriate type of element (e.g., an independent voltage or current source). If
you are changing the independent source of the DC or AC analysis, the cursor
will automatically be placed on the current independent source; otherwise, the
cursor will be placed on the first element in the list.
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You are not allowed to add elements to the current circuit at this time because
the circuit has been prepared. (For more information on adding elements, refer
to Chapter 4, “Element Manager.”)

Summary of Operations

Screen Softkeys
Analysis
Parameter
Key Action

Begins an analysis, using the specified analysis parameters.

Toggles between the small and large fonts.

Returns to the Main menu.

Prompts for or to select items, and then
sends those items to an IR printer.

Prompts for or to select items, and then
copies those items to the stack. The items are placed in a list
if was chosen.

Moves up one level in the menu structure, returning to the
Analysis Manager.

Quits the Spice48 Pac to the HP 48SX stack. The element is
saved automatically.
Prompts for the value of the parameter currently selected by
the pointer.
Dumps the current screen to an IR printer.

s Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the
screen, this key is non-functional.

For a complete summary of operations, refer to Appendix B, “Summary of

Operations.”
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Operating Point (OP) Analysis

An OP analysis on the current circuit calculates the steady-state voltage at each
node and the steady-state current at each voltage source or inductor. DC values
are returned if the frequency is zero, or AC values if the frequency is non-zero.

Upon selecting an analysis of this type, the following analysis parameter screen
appears:

Operating Point
FREQUENCY (H2): 0
MEMORY: 477/15699.5

+

[HAIN [+ STH[PRINT FONT| UP ]

You should now enter or edit the parameter values. When you have finished,
press to perform the actual calculation. The results of the calculation will
be displayed in the Output Manager Data View. (For more information, refer to
Chapter 9, “Output Manager.”)

Here are specific descriptions of these parameters:

O Frequency (Hz): Must be a non-negative real number, will automati-
cally have units of Hertz, defaults to 0. Calculated values will be DC
values if frequency is zero, AC values if non-zero.

@O Memory: An estimate of the free memory required to perform the
analysis. You cannot modify this parameter. (For more information,
refer to “Memory Requirements” in Chapter 1.)

Transfer Function (TF) Analysis

A TF analysis on the current circuit calculates the input impedance “seen by”
the source, the output impedance between any two nodes (neither of which is re-
quired to be the reference node), and the gain from the input to the output. DC
values are returned if the frequency is zero, or AC values if the frequency is
non-zero.

Upon selecting an analysis of this type, the following analysis parameter screen
appears:
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Transfer Function
RCE: PRESS ENTER

PUT PRESS ENTER
PUT GROUND

[HAIN [+ S TE [PEINT] CALE [FONT] UP ]

You should now enter or edit the parameter values. When you have finished,
press to perform the actual calculation. The results of the calculation will
be displayed in the Output Manager Data View. (For more information, refer to
Chapter 9, “Output Manager.”)

Here are specific descriptions of these parameters:

QO Source: Mustbe an independent voltage or current source. Selected
from the Element Manager. (For more information, refer above to
“Selecting an Element during Parameter Entry.”)

3O Output Node (+): Selected from the Node Manager. (For more infor-
mation, refer above to “Selecting a Node during Parameter Entry.”)

QO Output Node (-): Defaults to the reference node. Selected from the
Node Manager. The output (+) and output (—) nodes must be different.

QO Frequency (Hz): Must be a non-negative real number, will automati-
cally have units of Hertz, defaults to 0. Calculated values will be DC
values if frequency is zero, AC values if non-zero.

O Memory: An estimate of the free memory required to perform the
analysis. You cannot modify this parameter. (For more information,
refer to “Memory Requirements” in Chapter 1.)

DC Sweep (DC) Analysis

A DC analysis on the current circuit calculates the steady-state voltage at each
node and the steady-state current at each voltage source or inductor for a series
of values (a sweep) of an independent voltage or current source. The frequency
is always zero for a DC analysis, so DC values are returned.

Upon selecting an analysis of this type, the following analysis parameter screen
appears:
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DC Sweep
SOURCE: mss ENTER
START (V.A): PRESS ENTER
ST0P w,m ‘PRESS ENTER
STEP ( PRESS ENTER
Msmnnv mnssos

+

(AN [+ STHPEINT] CALC JFONT] UP ]

You should now enter or edit the parameter values. When you have finished,
press to perform the actual calculation. The results of the calculation will
be displayed in the Output Manager Node View. (For more information, refer to
Chapter 9, “Output Manager.”)

Here are specific descriptions of these parameters:

QO Source: Mustbe an independent voltage or current source. Selected
from the Element Manager. (For more information, refer above to
“Selecting an Element during Parameter Entry.”)

O Start (V,A): Must be a real number, will automatically have units of
volts or amperes (depending on source type). The start value must not
be greater than the stop value.

Q Stop (V,A): Must be a real number, will automatically have units of
volts or amperes (depending on source type). The stop value must not
be less than the start value. The stop value will automatically be ad-
justed upward so that an integral number of steps occur between the
start and stop values.

O Step (V,A): Must be a non-negative real number, will automatically
have units of volts or amperes (depending on source type). There must
be an integral number of steps between the start and stop values.

O Memory: An estimate of the free memory required to perform the
analysis. You cannot modify this parameter. (For more information,
refer to “Memory Requirements” in Chapter 1.)

AC Sweep (AC) Analysis

An AC analysis on the current circuit calculates the steady-state voltage at each
node and the steady-state current at each voltage source or inductor for a series
(a sweep) of frequencies. The frequency is never zero for an AC analysis, so
AC values are returned.

Upon selecting an analysis of this type, the following analysis parameter screen
appears:
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You should now enter or edit the parameter values. When you have finished,
press to perform the actual calculation. The results of the calculation will
be displayed in the Output Manager Node View. (For more information, refer to
Chapter 9, “Output Manager.”)

Here are specific descriptions of these parameters:

96

O Source: Must be an independent voltage or current source. Selected

from the Element Manager. (For more information, refer above to
“Selecting an Element during Parameter Entry.”)

Start (Hz): Must be a positive real number, will automatically have
units of Hz. The start value must not be greater than the stop value.

Stop (Hz): Must be a positive real number, will automatically have
units of Hz. The stop value must not be less than the start value.

No. Points: Must be a positive integer. For the DECADE and
OCTAVE output scales, this parameter represents the number of points
per decade or octave; for the LINEAR output scale, this parameter
represents the total number of points.

Output Scale: Selected from DECADE, LINEAR, and OCTAVE, de-
faults to DECADE. Decade and octave output scales will
automatically invoke semi-logarithmic plotting.

To change the output scale at the analysis parameter screen, move the
pointer to “Output Scale” and press ENIER.. Then, at the next screen,
move the cursor to the desired output scale and press EN[E. (Instead of
pressing ENTER], you can press to abort the operation, to re-
turn to the Main menu, or to quit Spice48.)

Memory: An estimate of the free memory required to perform the

analysis. You cannot modify this parameter. (For more information,
refer to “Memory Requirements” in Chapter 1.)
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Transient Sweep (TR) Analysis

A TR analysis on the current circuit calculates the transient response. You can
choose to have the initial values on the elements be those you specified during
element entry or be from a steady-state OP analysis of the current circuit.
Transient variations of sources specified during element parameter entry will
automatically be taken into account, with no limit on the number of sources with
transient variations. (For more information, refer to “Transient Sources” in
Chapter 4.)

Upon selecting an analysis of this type, one of two screens will appear, based on
one of the following:

O New TR Analysis: If this is the first TR analysis to be performed on
the current circuit, or if the current circuit has been re-prepared since
the last TR analysis, then integration parameters do not exist, and you
should continue below with “New TR Analysis.” (For more informa-
tion on circuit preparation, refer above to “Preparing the Current
Circuit.”)

O Continuing TR Analysis: If a previous TR analysis has been per-
formed on the current circuit and the current circuit has not been re-
prepared, then integration parameters do exist, and you should skip be-
low to “Continuing TR Analysis.” (For more information on circuit
preparation, refer above to “Preparing the Current Circuit.”)

New TR Analysis

The following analysis parameter screen appears:

>

S
s
s
[
u
C

X

[HAIN [+TE]PEINT] CHLC JFONT] UP_|

You should now enter or edit the parameter values. When you have finished,
press to perform the actual calculation. The results of the calculation will
be displayed in the Output Manager Node View. (For more information, refer to
Chapter 9, “Output Manager.”)

Here are specific descriptions of these parameters:
@ Save Start (s): Must be a non-negative real number, will automatically

have units of seconds. The save start value must not be greater than the
save stop value.
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Save Stop (s): Must be a non-negative real number, will automatically
have units of seconds. The save stop value must not be less than the
save start value. The save stop value will automatically be adjusted
upward so that an integral number of save steps occur between the save
start and save stop values.

Save Step (s): Must be a non-negative real number, will automatically
have units of seconds, defaults to the suggested calculation step. There
must be an integral number of save steps between the save start and
save stop values.

Calc Step (s): Must be a non-negative real number, will automatically
have units of seconds, defaults to a suggested value. There must be an

integral number of calculation steps per save step. The calculation step
value will automatically be adjusted downward so that an integral num-
ber of calculation steps occur every save step.

Use OP or IC: Selected from OP and IC, defaults to IC. This parame-
ter represents the type of initial conditions to use at time zero of the TR
analysis. If IC is selected, the initial values of the capacitors and induc-
tors will be used. If OP is selected, the initial values will be ignored
and an OP analysis with zero frequency will be performed, with the re-
sulting voltages and currents being used.

To change the initial conditions type at the analysis parameter screen,
move the pointer to “Use OP or IC” and press ENTER. Then, at the next
screen, move the cursor to the desired initial conditions type and press
ENER. (Instead of pressing ENTER, you can press to abort the oper-
ation, to return to the Main menu, or to quit Spice48.)

Calc Speed: Selected from FAST, COMPROMISE, and ACCURATE,
defaults to FAST. This parameter represents a tradeoff between accu-
racy and speed, with ACCURATE taking the most time but returning
the most accurate results. The extra delay required for COMPROMISE
or ACCURATE only occurs during the TR integration setup. (For
more information, refer to Appendix C, “Technical Information.”)

To change the calculation speed at the analysis parameter screen, move
the pointer to “Calc Speed” and press ENERl. Then, at the next screen,
move the cursor to the desired calculation speed and press ENTER|.
(Instead of pressing ENIER], you can press to abort the operation,
to return to the Main menu, or ({1 to quit Spice48.)

Memory: An estimate of the free memory required to perform the

analysis. You cannot modify this parameter. (For more information,
refer to “Memory Requirements” in Chapter 1.)
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Continuing TR Analysis

A TR analysis is quite complex and requires the preparation of a number of inte-
gration parameters and matrices in addition to the usual circuit preparation de-
scribed above in “Preparing the Current Circuit.” Also, you may be interested in
the transient response of the current circuit over an extended period of time in-
volving possibly Aundreds of time values, many more than might be calculated
at any one time due to insufficient free memory in your HP 48SX. (Users with
merged RAM cards are unlikely to encounter this situation.)

For these reasons, there is an automatic continuation feature to the TR analysis.
After you perform a TR analysis of the current circuit, if you later return to the
Analysis Manager and again select a TR analysis, the following screen appears:

Continue last TR
calculation with
advanced values?

Press to automatically continue the last TR analysis (described below),
press to display the analysis parameter screen with the current values of
the analysis parameters for editing (described above in “TR Analysis (New)”),
or press to abort the operation and return to the Analysis Manager.

An automatically continued TR analysis will advance the time values as demon-
strated in this example:

® Analysis parameters for the very first TR analysis of the current circuit:

®

0o0o0Do

An

Begin: TR analysis begins at time 0 seconds.

Save Start: 4 seconds.

Save Stop: 10 seconds.

Save Step: 1 second.

Values: Returned for times 4, 5, 6, 7, 8, 9, 10 seconds.

alysis parameters for an automatically continued TR analysis of the

current circuit:

> OO0 O OO

Begin: TR analysis begins at time 10 seconds.

Save Start: 14 seconds (incremented by length of last TR analy-
sis).

Save Stop: 20 seconds (incremented by length of last TR
analysis).

Save Step: 1 second (remains unchanged).

Values: Returned for times 14, 15, 16, 17, 18, 19, 20 seconds.

d so forth for all further continuations of this TR analysis.
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Chapter 6

Node Manager

The Node Manager is used to add, delete, and edit nodes in the current circuit
and to set the reference node. (For more information on how to select the cur-
rent circuit, refer to “Selecting the Current Circuit” in Chapter 3.)

This chapter covers:

Using the Node Manager
Adding a Node

Deleting a Node

Editing a Node

Setting the Reference Node

Ooo0o0oo

Using the Node Manager

To get to the Node Managecr, follow these steps:

© Press [®][E4] to display all libraries available to your HP 48SX.
@ Find and press SI=lN®I3 to enter the Spice48 Pac library directory.
© Press the first softkey, SENN®3 , to start the Spice48 Pac.
4]

At the Main menu, make sure the pointer is at “Node Manager” and press
ENTER.

Items in the Node Manager

The items listed in the Node Manager are the nodes in the current circuit. The
following list of nodes is from tutorial circuit BITDC (For more information, re-
fer to Chapter 2, “Spice48 Tutorial.”):
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il Nodes: ]

| SOURCE  JGIF3IIME  INPUT |
EntE | EMTTEEY | EMITTER |

[ AHMMETER | COLLECTOR | OUTPUT

[ o0 | EL | EMT JREFER] | up |

If the current circuit has no nodes, the screen will display, “Press ADD.”

Summary of Operations

Screen Softkeys
Node |_ADD | EDI THENRFFEREE |
Manager
Key Action
|_ADD | Adds one or more new nodes to the current circuit.
Deletes the node currently sclected by the cursor.

EDIT Edits the node currently selected by the cursor.

REFER Sets the node currently selected by the cursor to be the refer-
ence node for the current circuit.

Moves up one level in the menu structure, returning to the
Main menu.

a7 Quits the Spice48 Pac to the HP 48SX stack.

Edits the node currently selected by the cursor, or if no
nodes exist, adds one or more new nodes to the current cir-
cuit

[on]-Fe] | Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of

Operations.”
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Adding a Node

To add one or more new nodes, go to the Node Manager and press IEX3BE.
You will be prompted for the name(s) of the node(s) to add:

PRG
{ HOME SPRARCOM SPICEMBD BJTDC 1}

Enter node name(s):
+ nodel node2 ..
names »

4
[€SKIP[SKIP3] €DEL [UELS | INS s]+-STK

Type in as many new node names as you wish (separated by spaces) and press
ENIER], or to abort the add operation, press to clear the command line (if nec-
essary), and then press ENER) or {73 to return to the Node Manager without
adding any new nodces.. (For more information on how to use the editing soft-
keys, refer to “Text Editing” in Chapter 1.)

Deleting a Node

To delete a node, go to the Node Manager, move the cursor to the desired node,
and press HDISMA. You will bc prompted to verify the delete operation by
pressing to confirm or BeM or (57 to abort. If you confirm the delete
operation, the current circuit will be searched for references to the node, and if
no references are found, the node will be deleted. If the node is referenced by
any elements in the current circuit, you will first have to cither delete those ele-
ments or else change the nodc references to some other node.

When you pack or analyze the current circuit, all unused nodes are automatically
deleted, so you do not necd to worry if you think you have added extra nodes to
the current circuit.

Editing a Node

To edit a node, go to the Node Manager, move the cursor to the desired node,
and press EsIME. You will be prompted to edit the node name. Press to
accept changes to the node name, or to abort the cdit operation, press [Ty to
clear the command line (il necessary) and then press ENIER| or [iT8 to return to the
Node Manager without editing the node. (For more information on how to use
the editing softkeys, refer to “Text Editing” in Chapter 1.)
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Setting the Reference Node

The reference node is used by Spiced8 as the circuit ground for all calculations.
By default, the reference node is set to the (-) node of the first element entered
into the current circuit. (Typically, the first element you enter will be an inde-
pendent source connected to ground.) However, it may be the case that this is
incorrect, and you should reset the reference node to the proper ground node.

To set the reference node, go to the Node Manager, move the cursor to the de-
sired node, and press This will set the node currently selected by the
cursor to be the reference node, and that node will be indicated by the label
“(REFER)” in the Node Manager.
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Chapter 7

Graphics Manager

The Graphics Manager is used to create the schematic of the current circuit.
(For more information on how to sclect the current circuit, refer to “Selecting

the Current Circuit” in Chapler 3.)

This chapter covers:

Using the Graphics Manager
Creating an Accurate Schematic
Coordinate Entry Tips

Setting Node Coordinates

Setting Wire Coordinates
Viewing and Printing the Schematic
Clearing All Graphics

copooooo

Setting Element Coordinates and Orientations

Using the Graphics Manager

To get to the Graphics Managcr, follow these steps:

o

(2]
(3]
(4]

Press [&)[&] to display all libraries available to your HP 48SX.

Find and press to enter the Spiced8 Pac library directory.

Press the first softkey, IzNN®I3, to start the Spicc48 Pac.

At the Main menu, make sure the pointer is at “Graphics Manager” and

press ENTEN:
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The Graphics Manager lists the various graphics functions necessary to create
the schematic of the current circuit. (For more information on how to select the
current circuit, refer to “Selecting the Current Circuit” in Chapter 3.) A function
is selected by moving the pointer to the desired item and pressing ENIER].

Items in the Graphics Manager

Each item in the Graphics Manager is bricfly described below and is discussed
in detail in the various sections of this chapter.

Item

Description

Set Node Coordinates | Edits node coordinatcs.

Set Elmt Coordinates | Edits element coordinates or automatically genera-
Set Wire Coordinates | Adds, deletes, and edits wire coordinates or auto-

View Schematic Displays the schematic.
Print Schematic Prints the schematic.

Clear All Graphics | Deletes all coordinates and the schematic.

tions them.

matically generates them.

Summary of Operations

Screen Softkeys
Graphics MA | NI ST KIEEPR | NTREV | EWEEEF ONT]
Manager
Key Action
FONT Toggles between the small and large fonts.
MA LN Returns to the Main menu.
PRINT Prompts for lCIN=M or to sclect items, and then
sends those items to an IR printer.
2STK Prompts for IEIN[=M or to sclect items, and then
copies those items to the stack. The items are placed in a list
if was chosen.
Moves up one level in the menu structure, returning to the
Main menu.
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VI EW Displays the entire text of an item too wide to fit on the

ATIN Quits the Spice48 Pac to the HP 48SX stack.
Moves down one level in the menu structure, entering the se-

[on] (e Dumps the current screen to an IR printer.

screen, up to onc entire screen size. If the item fits on the
screen, this key is non-functional.

lected function.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

Creating an Accurate Schematic

Here are some useful things to know about creating circuit schematics that will
help you to create accurate schematics:

a

a

You must always specify all of the node coordinates. From the node
coordinates, Spice48 can automatically generate the locations of all the
circuit elements and create wires to connect them where necessary, but
it cannot initially place the nodes.

Coordinates of nodes, elements, and wires {all on an imaginary grid
with integer grid coordinates. Although there is no restriction on the
coordinates you enter, it will be casiest to imagine and describe your
circuit if you start with ground (the reference node) at the origin (0,0)
and locate the remaining nodes from there. Both negative and positive
coordinates are allowed, so if you do place the reference node at (0,0),
you are free to place the remaining nodes in any direction. Horizontal-
ly, right is positive; vertically, up is positive.

Nodes should typically be spaced a single unit apart—e.g., (0,0), (1,0),
and (1,1) for a simple circuit. Each unit in the imaginary circuit
schematic grid corresponds 1o 20 pixels on your HP 48SX screen, so if
you place the nodes more than one unit apart, the schematic may end
up larger than the screen. (For complex circuits, this may be unavoid-
able.) The smaller the schematic, the less free memory required to
create, view, and save it. Schematics larger than the screen will be
scrollable.

In general, follow these steps to create an accurate schematic:
® Sctall of the node coordinates. (For more information, refer be-

low to “Sctting Node Coordinates.”)
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® Automatically generate the element coordinates. (For more infor-
mation, refer below to “Setting Element Coordinates and
Orientations.”)

® For complex schematics—specifically, those with elements in par-
allel—the elements may overlap or need to be rclocated or re-ori-
ented. View the schematic to check the automatically generated
element locations and orientations. Make a note of the elements
requiring adjustment, and then exit the schematic view and adjust
the coordinates and/or orientations of those clements to clean up
the schematic.

@ Automatically generate the wire coordinates. (For more informa-
tion, refer below to “Setting Wire Coordinates.”)

® For some schematics, you may want diagonal wires, but automati-
cally generated wires will always be horizontal or vertical. If this
is the case, view the schematic to check the automatically gener-
ated wire locations. Make a note of the wires requiring adjustment
or removal, and then cxit the schematic view and add, delete, or
edit the wires as required to optimize the schematic.

© View or print the finished schematic. (For more information, refer
below to “Viewing and Printing the Schematic.”)

Coordinate Entry Tips

Here are some useful things to know about entering and editing coordinates of
nodes, elements, and wires:

3 To enter or edit the coordinates of a node, element, or wire, move the
cursor to it and press or EVIER. After entcring or editing the coor-
dinates, press ENIEY] to accept the new coordinates and return to the ap-
propriate coordinates screcn.

@O Once you have begun entering or editing coordinates of a node, ele-
ment, or wire, to abort the change, press 74 to clear the command line
(if necessary) and then press ENER| or (574 to retum to the appropriate
coordinates screen without changing the coordinates.

Setting Node Coordinates

You must always specify all of the node coordinates.
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Upon selecting this function, the nodes in the current circuit will appear, with
their coordinates. The following list of node coordinates is from tutorial circuit
BJTDC (For more information, refer to Chapter 2, “Spice48 Tutorial.”):

| Nodes: i
(0.1 SOURC ETTRGTATT ST
[71.2% ERSE [(6.3) ERTTE
73.2) AHME|(Y.2 COLLE|'S.23 DUTPU]

(HiN]  JEMT]  CLE#K] UP |

You should now edit the nodc coordinates. To edit the coordinates of a node,

move the cursor to the desired node and press ENER or EBERE. You will be
prompted to enter or edit the node coordinates:

PRG
{ HOME SPARRCOM SPICEYBD BJTDC 1}

Edit coordinates:

X
( in?egers p)

g 14
[€SKIP[SKIP] €LEL | €L | INZ o[ #5TE]

Node coordinates consist of integer x and y locations in the imaginary circuit
schematic grid. (For more information on the grid, refer above to “Creating an
Accurate Schematic.”) When you have entered or edited the node coordinates,
press to accept the new coordinates and return to the node screen, or to
abort the operation, press [ to clear the command line (if necessary), and then
press or to return to the node screen without changing the node coordi-
nates. (For information on using the editing softkeys, refer to “Text Editing” in
Chapter 1.)

Press (M3 to delete all the current node coordinates.
When you have finished sctting the node coordinates, press to return to

the Graphics Manager, MEEN (o return to the Main menu, or [£1§ to quit
Spice48.

Summary of Operations

Screen Softkeys
Node MA T NI | |
Coordinates
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Key Action

CLEAR Clears all of the current node coordinates.

Prompts to enter or edit the coordinates ot the node currently
selected by the cursor.

EDIT
MA I N Returns to the Main menu.

Moves up one level in the menu structure, returning to the
Graphics Manager.

[N Quits the Spice48 Pac to the HP 48SX stack.
Prompts to enter or edit the coordinates of the node currently

selected by the cursor.

[onJ-fe] | Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

Setting Element Coordinates and Orientations

You may either manually enter the element coordinates and orientations or au-
tomatically generate them from the node coordinates. If you choose to automat-
ically generate them, you must first enter all of the node coordinates.

Upon selecting this function, the elements in the current circuit will appear, with
their coordinates and orientations. The following list of element coordinates and
orientations is from tutorial circuit BITDC (For more information, refer to
Chapter 2, “Spice48 Tutorial.”):

[ Elements:
EOBVBWIN (0.10.5 s | (0.23,7 €5 |
[ 2.13.1 RE | (3.13.1 CE |(3.23.2 FCE]
(4.25.3 YAM] (4.3).1 RC J(5.2).1 KL |
[4.23.7 cL]i6.3).1 ven] |

(HaIN] | EMT | suiT0 [CLERK] UP |

You should now edit the clement coordinates and orientations. To edit the coor-
dinates or orientation of an element, move the cursor to the desired element and

press or EPXEE. You will be prompted to enter or cdit the element coordi-
nates and orientation:
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PRG
{ HOME SPRRCOM SPICE4BD BJTDC }

Edit coordinates 456
and orientationt 3+7
+ x y orient(1-8> 218

g1 14

Element coordinates consist of integer x and y locations in the imaginary circuit
schematic grid. This location is the location of the element (+) node. (For more
information on the grid, refer above to “Creating an Accurate Schematic.”)
Element orientations consist of an integer from 1 to 8 indicating the direction of
the element (-) node from the element (+) node, as indicated at the prompt.
(The + indicates the location of the element (+) node, while the surrounding in-
tegers indicate the direction of the (=) node from the (+) node.)

When you have entered or edited the element coordinates and orientation, press
to accept the new coordinates and orientation and return to the element
screen, or to abort the opcration, press [f14 to clear the command line (if neces-
sary), and then press ENIES or 574 to return to the clement screen without chang-
ing the element coordinates or orientation. (For information on using the editing
softkeys, refer to “Text Editing” in Chapter 1.)

Press EXVEN®) to automatically generate all the clement coordinates and orienta-
tions from the node coordinates. This opceration will replace all current element
coordinates and oricntations.

Press MWMEXR (o delete all the current clement coordinates and orientations.

When you have finished setting the element coordinates and orientations, press
to return to the Graphics Manager, EYEN (o rctumn to the Main menu, or
to quit Spice48.

Summary of Operations

Screen Softkeys
Element MAINEEE EEFDI TEENAUTORENCL EAR
Coordinates
Key Action
AUTO Automatically generates clement coordinates and orienta-
tions from the node coordinates.
CLEAR Clears all of the current element coordinates and orienta-
tions.
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EDIT Prompts to enter or cdit the coordinates and orientation of
the element currently selected by the cursor.

MA I NI Returns to the Main menu.
Moves up one level in the menu structure, returning to the
Graphics Manager.
AT Quits the Spice48 Pac to the HP 48SX stack.
Prompts to enter or edit the coordinates and orientation of

the element currently selected by the cursor.

[on] -] Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

Setting Wire Coordinates

Wires are used to fix “loose” connections in a schematic, such as may happen
when multiple elements connect to the same node but cannot directly touch that
node. (This is nearly always the case for the reference node, which will connect
to many elements but only be spatially located next to a single element.)

You may either manually enter wires or automatically generate them from the
node coordinates and element coordinates and orientations. If you choose to
automatically generate them, you must first enter a/l of the node coordinates and
some or all of the element coordinates and orientations.

Upon selecting this function, the wires will appear. The following list of wires
is from tutorial circuit BITDC (For more information, refer to Chapter 2,
“Spice48 Tutorial.”):

[ Wires: ]
EOPIOMCPIDN 0. 0) (1.00
(1.3} (5.3}
(1.1 1,00[72.1) (.13} 4.33 (5.
&0 GOl 6 GOl ]

| /00 | GEL | EWT [AuTO JCLERR] UP |

You should now add, delete, or cdit the wires. To add a wire, press HESBE To
delete a wire, move the cursor to the desired wire and press HDIEME. To edita
wire, move the cursor to the desircd wire and press ENiE3] or EBIEE. For adding
and editing, you will be prompted to enter or edit the coordinates of the selected
wire:
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PRG
{ HOME SPRRCOM SPICEYBD BJTDC }

Edit coordinates:
+ x1 yl x2

( integers

886 B¢

Wires consist of beginning and ending coordinates, cach of which consist of in-
teger x and y locations in the imaginary circuit schematic grid. (For more in-
formation on the grid, refer above to “Creating an Accurate Schematic.”) After
you enter or edit the two coordinates describing a wire, the coordinates may be
swapped to ensure that the leti-most coordinate is listed first. Also, for your
convenience, wires are automatically sorted by the left-most x location when
listed at the wire screen.

When you have entered or edited the wire coordinates, press to accept the
new coordinates and return to the wire screen, or to abort the operation, press

to clear the command line (il necessary), and then press or to re-
turn to the wire screen without changing the wire coordinates. (For information
on using the editing softkeys, refer to “Text Editing” in Chapter 1.)

Press FXVAN® to automatically generate all the wire coordinates from the node co-
ordinates and clement coordinates and orientations. This operation will replace
all current wire coordinates.

Press (MR to delcte all the current wire coordinaltes.

When you have finished setting the wire coordinates, press to return to

the Graphics Manager or [T to quit Spice48.

Summary of Operations

Screen Softkeys

Wire [_ADD |

Coordinates

Key Action
Prompts to enter the coordinates of a new wire and adds it.
Automatically gencrates wire coordinates from the node

coordinates and element coordinates and orientations.

Clears all of the current wire coordinates.
Deletes the wire currently sclected by the cursor.
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Prompts to edit the coordinates of the wire currently selected
by the cursor.

m
C| w)
k] =]
—

Moves up one level in the menu structure, returning to the
Graphics Manager.

Quits the Spice48 Pac to the HP 48SX stack.

=]
=

Prompts to edit the coordinates of the wire currently selected
by the cursor, or if no wires exist, prompts to enter the coor-
dinates of a new wire and adds it.

N Dumps the current screen to an IR printer.

For a complete summary of opcerations, refer to Appendix B, “Suminary of
Operations.”

Viewing and Printing the Schematic

These functions allow you to view and print the schematic for the current cir-
cuit.

Viewing the Schematic

Upon selecting this function, the schematic for the current circuit will be created
or updated (if necessary) and displayced.

You will see the schematic as it is being built on the screen. When the
schematic is completed, it will be saved and then re-displayed for viewing. If
the schematic is larger than the screen, it will be automatically centered on the
screen, and the cursor keys will be activated for scrolling. The following
schematic is from tutorial circuit BJTDC (For morc information, refer to
Chapter 2, “Spiced8 Tutorial.”):

When you have finished viewing the schematic, press ENE or {514 to return to
the Graphics Manager.

114 7: Graphics Manager



Printing the Schematic

Upon selecting this function, the schematic for the current circuit will be created
or updated (if necessary) and you will be prompted to ready the printer:

Ready printer..

| 0K ] HEORT

When you have turned on your IR printer and aligned your HP 48SX with it,

press MG, or to abort the operation, press EXEIOI:RE or £V to return to the

Graphics Manager without printing the schematic.

Oversize schematics will automatically be printed in multiple sections by your
IR printer.

Updating a Schematic

If an existing schematic is out-of-date because you have changed any of the
node, element, or wire coordinates since it was last created or updated, before it
will be displayed or printed, you will be prompted il you wish to update it:

Update schematic
first?

Press to update the schematic and then view or print it, press Hi[eH to
view or print the old version of the schematic, or press (A1 to abort the opera-
tion and return to the Graphics Manager.

Clearing All Graphics

This function allows you to delete a!l graphics information for the current cir-
cuit, including node, element, and wire coordinates, and the stored schematic.
This is different from packing a circuit in that packing a circuit will only delete
the stored schematic, not the coordinates. (For more information on packing,
refer to “Packing the Current Circuit” in Chapter 3.) This function is useful
primarily if you need to free memory in your HP 48SX without removing entire
circuits. (For more information, refer to “Memory Requirements” in Chapter 1.)
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Chapter 8

Data File Manager

The Data File Manager is used to load storcd data files, delete unwanted data
files, or transfer data filcs to and from a PC, Macintosh, or other computer.

This chapter covers:

Using the Data File Manager
Loading a Data File
Deleting a Data File
Transferring a Data File

oooc

Using the Data File Manager

To get 1o the Data File Manager, [ollow these steps:

© Press (@[] to display all librarics available to your HP 48SX.

® Find and press EI2EE&3 (o cnter the Spiced8 Pac library directory.

© Press the first softkey, , to start the Spice48 Pac.

® At the Main menu, make sure the pointer is at “Data File Manager” and

press ENIER].

Items in the Data File Manager

The items listed in the Data File Manager arc the data files currently stored in
the 'fileS' subdirectory ol the 'SPICE48D' directory of your HP 48SX. Data files
that were archived to a computer and then deleted will not be shown. The fol-
lowing screcn includes tutorial data files (For more information, refer to Chapter
2, “Spiced48 Tutorial.”):
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(MAIN] DEL | [ HFER [FONT] UP |

After further use of the Spice48 Pac, the Data File Manager will also include

your data files, or if you have no data files stored, the screen will display, “Press

ADD.”

At the top of the screen is indicated the free memory in your HP 48SX, and next

to each data file is indicated the amount of free memory it currently occupies in
the 'fileS' directory.

Summary of Operations

Screen Softkeys

Data File MAINIEES DEL I BEXFEREENFONT

Manager

Key Action

DEL Deletes the data file currently sclected by the pointer.
FONT Toggles between the small and large fonts.

MA LN Returns to the Main menu.

XFER Transfers a data filc to or from a computer.

Moves up one level in the menu structure, returning to the

Main menu.

[y Quits the Spiced8 Pac to the HP 48SX stack.

ENTER Loads the data (ile currently sclected by the pointer for
vicwing in the Output Manager.

(=] st Displays the entire text of an item too wide to fit on the
screen, up to onc entire screen size. If the item [its on the
screen, this key is non-functional.

[on]-fre] | Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of

Operations.”
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Loading a Data File

To load a stored data file for viewing, go to the Data File Manager, move the
pointer to the desired data file, and press ENIES. This loads in the selected data
file and activates the Output Manager. (For more information, refer to Chapter
9, “Output Manager.”)

Deleting a Data File

To delete a data file, go to the Data File Manager, move the pointer to the de-
sired data file, and press HDISME. You will be prompted to verify the delete op-
eration by pressing BRIEEM to confirm or MM or 27N to abort. If you confirm
the delete opcration, that data file will be deleted.

Transferring a Data File

A data file can be transferred either to or from a PC, Macintosh, or other com-
puter with Kermit software and an HP 48SX cable.

Transferring a Data File to a Computer

To download a data file 1o a computer, go to the Data File Manager, move the
pointer to the desired data file, and press EEER,:

Transfer_to or
from

EE Em

At this prompt, press EREOM:

Place PC in Kermit
server mode in
desired directory.

| 0K [ i OF. 1]

Now, you must prepare your computer to reccive a file with Kermit protocol.
For a PC, this involves running MS-KERMIT. For a Macintosh, this involves
running a terminal emulator supporting Kermit or running the public domain
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version of Kermit. For other computers, this involves running some public do-
main version of Kermit. In any case, you must set the transfer directory on the
computer to the directory to which you want the data file transferred. Then, you
must either prepare the computer to receive a single file or place the computer in
Kemit server mode. When you have done this, press IS4l to download the
data file. To abort the transfer, press or [f1N]. After the transfer has
completed, you may cancel Kermit server mode on your computer and quit the
Kermit program.

If you successfully download a data file to your computer {rom your HP 48SX,
it will be stored into an ASCII text file in the transfer directory. The data file
will remain on your HP 48SX, and if you have transferred the data file for
archival purposes, you can now safcly delete it by pressing BBISME. (For more
information on deleting a data file, refer above to “Deleting a Data File.”)

Transferring a Data File from a Computer

To upload a data file from a computer, go to the Data File Manager, press
K3, and press @O You will be prompted to enter the name of the data file
you wish to download from the computer:

PRG
{ HOME $PARCOM SPICEYED FILES }
Enter file name:

3 name
4

LEZKIP[SKIPS] €DEL JUELS | INS a]+-5TK]]

Press when you have finished typing the name:

Place PC in Kermit
server mode in
desired directory.

| 0k | HEORT

Now, you must prepare your computer to be a Kermit server. For a PC, this in-
volves running MS-KERMIT. This involves running a public domain version of
Kermit. You must set the transfer directory on the computer to the directory in
which the circuit you want resides. Then, place the computer in Kermit server
mode. When you have donc this, press lGL4l to upload the data [ile. To abort
the transfer, press or K. After the transfer has completed, you may
cancel Kermit server mode on vour computer and quit the Kermit program.

If you successfully upload a data file to your HP 48SX from your computer, it
will be stored in the 'fileS' subdirectory ol the 'SPICE4SD' directory and listed in
the Data File Manager.
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Chapter 9

Output Manager

The Output Manager is used to view, plot, and save analysis data. The Output
Manager does not appear in the Main menu, but is called when an analysis com-
pletes or when you load a stored data file.

This chapter covers:

poopoooooooo

Using the Output Manager
Understanding Data Slices
Output Manager Views
Data View

Node View

Source Value View
Frequency View

Time View

Node Plots

Value Plots

Display Forms

Using the Output Manager

To get.to the Output Manager, follow these steps:

o

2]
3]
14

Press [&][&#] to display all librarics availablc to your HP 48SX.

Find and press EX=ME®3 (o enter the Spice48 Pac library directory.

Press the first softkcy, SY=NN®3 , 1o start the Spice48 Pac.

The Output Manager cannot be accessed without data to view. To get data,
you must do one of the following:

Q

Perform an analysis of the current circuit. To do this, make sure the
y
pointer is at “Analysis Manager” and press ENER. Then, move the

pointer to the desired analysis type and press ENIER. Then, specify the
analysis parameters and press [@2XM® to perform the calculation. The
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resulting analysis data will be displayed by the Output Manager in an
appropriate view. (For more information, refer to Chapter 5, “Analysis
Manager.”)

O Load a stored data file for viewing. To do this, make sure the pointer is
at “Data File Manager” and press ENTER. Then, move the pointer to the
desired data file and press ENIER. The sclected analysis data will be
displayed by the Output Manager in an appropriate view. (For more
information, refer to Chapter 8, “Data File Manager.”)

Understanding Data Slices

In general, analysis data crcated by Spiced8 takes the form of a matrix, where
the row(s) of the matrix correspond to circuit nodes (lor voltages) and extra
nodes (for currents) and the column(s) of the matrix correspond to frequencies
(for OP or AC analyses), source values (for DC analyses), or times (for TR anal-
yses). An OP analysis always has exactly one column, corresponding to a single
frequency, but DC, AC, and TR analyses may have any number of columns, de-
pending on the analysis parameters. (TF analysis data is a special case, and al-
ways consists of the same number of values, regardless of circuit size.
Therefore, this section is not applicable to TF analysis data.)

The data matrix can be visualized as follows, where N is the number of
columns in the matrix (i.e., the number of frequencics, source values, or times):

freq, src, time —

Circuit Nodes Vi —  Vy
’ ! |

Extra Nodes I -y
| { !

A data slice is any single row or column extracted from this matrix and viewed
in the Data View.

The Node View displays the row labels of this matrix, the outpur nodes. The
output nodes consist of “V(node)” for cach circuit node (representing the
voltage at that circuit node) and “I(node)” for cach extra node (representing the
current at that extra node). At the Node View, you can sclect one of these
output nodes and press ENIER to extract the corresponding row from this matrix
and view it in the Data View. This is called a node slice, and the values
displayed in the Data View will consist of the variation of the selected output
node as a function of {requency, source value, or time.
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The Frequency, Source Value, and Time Vicws are all similar in that they dis-
play the column labels of this matrix, the [requencics, source values, or times, as
appropriate. Atany of these views, you can sclect a frequency, source value, or
time, and press ENIER to cxtract the corresponding column from this matrix and
view it in the Data View. This is called a frequency slice or a source value slice
or a time slice, as appropriate, and the values displayed in the Data View will
consist of the voltages (for all circuit nodes) and currents (for all extra nodes)
for the selected frequency, source value, or time.

Output Manager Views

As indicated above, there are many possible ways to view analysis data in
Spiced8. The Output Manager always defaults to a view appropriate to the type
of analysis data you create or load. In more detail, the different views are:

@O Data View: Displays a data slice of node voltages and/or currents.
Used for all types of analysis data. Default view for OP and TF analy-
sis data.

O Node View: Displays the output nodes. Used for DC, AC, and TR
data. Default view for DC, AC, and TR analysis data. Pressing
displays a node slice in the Data View.

O Source Value View: Displays values of the swept source. Used only
for DC analysis data. Pressing ENE displays a source value slice in the
Data View.

@ Frequency View: Displays swept frequencies. Used only for AC
analysis data. Pressing ENER] displays a frequency slice in the Data
View.

@ Time View: Displays times at which analysis data was saved. Used
only for TR analysis data. Pressing EN[ER| displays a time slice in the
Data View.

Data View

The Data View displays a data slice of node voltages and/or currents. It is the
only view for OP and TF analysis data, but is onc of several possible views for
DC, AC, and TR analysis data.

To access the Data View from the Node View, Source Value View, Frequency
View, or Time View (for DC, AC, or TR analysis data, as appropriate), move
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the cursor to the desired output node, source value, frequency, or time and press
ENTER. To return from the Data View to the previous view, press (For
more information, refer below to the appropriate section.)

Understanding the Data View

The title and row labels displayed in the Data View depend on the type of analy-
sis data and on which data slice you arc viewing:

@ OP Analysis Data: Always a frequency slice, so title is
“OP: Freq=??”, indicating the frequency corresponding to the displayed
data. Row labels are output nodes. The following screen is from tuto-
rial data file 'BJTDC.OP' (For more information, refer to Chapter 2,
“Spice48 Tutorial.”):

Frequency Slice

+ 4

Jor

L
T
PLOT ﬂﬁl

@ TF Analysis Data: Slice is not applicable. Row labecls are specific to
TF analysis data. The following screen is from a TF analysis on tuto-
rial circuit RC (For morc inlormation, refer to Chapter 2, “Spice48
Tutorial.”):

00,-1..
5005, =1,

[HAIN ] SHYE[PLOT | 0iSP | PREC] UP |

QA DC Analysis Data: Either a node slice (chosen from Node View), in
which case title is “DC: Node ??”, indicating the output node corre-
sponding to the displaycd data, or a source value slice (chosen from
Source Value View), in which case title is “DC: Source=??", indicating
the source value corresponding to the displayed data. Row labels are
either source values for a node slice, or output nodes for a source value
slice. The following screens are from tutorial data file 'BJTDC.DC'
(For more information, refer to Chapter 2, “Spice48 Tutorial.”):
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Source Value Slice

@ AC Analysis Data: Either a node slice (chosen from Node View), in
which case title is “AC: Node ??”, indicating the output node corre-
sponding to the displayed data, or a frequency slice (chosen from
Frequency View), in which case title is “AC: Freq=??”, indicating the
frequency corresponding to the displayed data. Row labels are either
frequencies for a node slice, or output nodes for a (requency slice. The
following screens arce from tutorial data filc 'RC.AC' (For more infor-
mation, refer to Chapter 2, “Spice48 Tutorial.”):

Node Slice:

Node V(2>

¥4

OQOQQOOO

moHQH.:MO L
on

O mhon - W

.0158: -0,0431
.028 1350
.050 4132
.088 1813
.158 .0061
.282 .1868
.5028: 408
g4): 1220

mmmo—-oooo

(1IN Y SWYE ] PLOT | (IzP | PREE] UP |

O TR Analysis Data: Either a node slice (chosen from Node View), in
which case title is “TR: Node ??”, indicating the output node corre-
sponding to the displayed data, or a time slice (chosen {rom Time
View), in which case title is “TR: Time=??”, indicating the time corre-
sponding to the displayed data. Row labels are either times for a node
slice, or output nodes for a time slice. The following screens are from
tutorial data file 'RC.TR' (For more information, refer to Chapter 2,
“Spice48 Tutorial.”):

Time Slice:

Time=2.00080

[HAIN | SHYE | PLDT PREC| uP |
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Using the Data View

The Data View provides a convenicnt way to manipulate analysis data in the
form of a single data slice. You can view the data slice in various display forms,
plot the data slice, or save the data slice to your HP 48SX for later use. (For in-
formation about display forms, refer below to “Display Forms.”)

Plotting the Data Slice

To plot the data slice displayed in the Data View, press GINe1l.
There are two different types of plots accessible from the Data View—node
plots and value plots—but the choice will be made automatically by Spice48,

depending on which data slicc you are viewing:

Q A node plot will occur il you arc viewing a source value slice, a fre-
quency slice, or a time slicc.

@ A value plot will occur if you arc viewing a node slice.
(For more information on slices, refer above to “Understanding Data Slices,” for

more information on node plots, refer below to “Node Plots,” and for more in-
formation on value plots, refer below to “Value Plots.”)

Saving the Data Slice

To save the data slice displayed in the Data View, press BEXIE. You will be
prompted to edit the default file name:

PRG
{ HOME SPARCOM SPICEMED FILES }
Edit. file name:

¥ name

DEFAULT. NAME ¢

When you have finished, press ENIES to accept the name and save the data slice,
or to abort saving the data slice, press (£ to clear the command line (if neces-
sary) and then press or ] to return to the Data View without saving the
data slice. (For morc information on using the cditing softkeys, refer to “Text
Editing” in Chapter 1.) The data slice will be stored into the file vou specify in
the 'fileS' subdirectory of the 'SPICE4S8D' directory. (For more information, re-
fer to Chapter 8, “Data File Manager.”)

Exiting the Data View

To exit the Data View, press to return to the previous view or manager,
MEMEN to return to the Main menu, or (&3 to quit Spicc48.
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If you accessed the Data View from the Node View, Source Value View,
Frequency View, or Time View, pressing will return to that view.

If you accessed the Data View as a result of loading a data file, pressing
will return to the Data File Manager; if as a result of performing an OP or TF
analysis, pressing will return to the Analysis Manager.

Summary of Operations

Screen Softkeys
Data View VA | NESES AVEREEP L OTIEED | SPEEPREC
VA I NI STKIEEPR | NT FONT]
Key Action

D1 SP] Prompts for the display type.

FONT Toggles between the small and large fonts.

MA | N] Returns to the Main menu.

=Y. Displays the size of the displayed data slice and the available
free memory.

PLOT Plots the displayed data slice in a node plot or value plot.

PREC Prompts {or the display precision.

PRINT Prompts for HGINEE or to sclect items, and then
sends thosc items to an IR printer.

SAVE Saves the displayed data slice.

Prompts for IEIN=M or to select items, and then
copies those items to the stack. The items are placed in a list
if was chosen.

Moves up onc level in the menu structure, returning to the
previous vicw or managcr.

] Quits the Spice48 Pac to the HP 48SX stack.
ENTER Displays the title, the label, and the value, all expanded to
once screen.
(=] -osr Displays the entire text ol an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the
screen, this key is non-functional.

For a complete summary of operations, refer to Appendix B, “Summary of

Operations.”
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Node View

The Node View displays the output nodes, which consist of “V(node)” for each
circuit node (representing the voltage at that circuit node) and “I(node)” for each
extra node (representing the current at that extra node). It is the default view for
DC, AC, and TR analysis data, and cannot be accessed for OP or TF analysis
data. The following screen is from tutorial data file 'BITDC.DC' (For more in-
formation, refer to Chapter 2, “Spice48 Tutorial.”):

[ DC: HNodes ]
EUICHTA4IM “(INPUTY | WERZED |
| MCERTTEEY) | WCEMITTERY |

WOCOLLECTO| wouTPuTY | jiwsy
IWVEE) | IVRHTRY | IKVERTT)

[H6IN [HuER] PLOT [NOUEs] SRC ] uP |

Using the Node View

Recall that a node slice contains the voltages (for a circuit node) or currents (for
an extra node) as a function of frequency, source valuc, or time, as appropriate
to the analysis type. (For more information, refer above to “Understanding Data
Slices.”)

The Node View provides a convenient way to manipulate DC, AC, and TR
analysis data in the form of node slices. You can view node slices (by switching
to the Data View), plot node slices, or save node slices to your HP 48SX for
later use. You can mark multiple output nodes to create overlay plots or to save
subsets of the analysis data. You can also change display forms. (For informa-
tion about display forms, refer below to “Display Forms.”)

Marking Nodes

To mark an output node, move the cursor to the desired urmarked output node
and press MIXEIH. A triangular tag will be added to the output node. Marked
output nodes will be used by GINeIl, YIS, and HMMEYM as follows:

O Emex will overlay node slices for all marked output nodes. (If no out-
put nodes are marked, EINOXI plots only one node slice.)

O B3 will extract and save node slices for all marked output nodes. (If
no output nodes are marked, W3 saves all node slices.)

O MYIEYM will estimate data file size based on node slices for all marked

output nodes. (If no output nodes are marked, EYISVM bases estimate
on all node slices.)
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The MEX:IA softkey is actually a toggle, so to unmark an output node, move the
cursor to the desired marked output node and press MIXRIS. The triangular tag
will be rethoved from the output node.

Viewing a Node Slice

To view a node slice, move the cursor to the desired output node and press ENIER.
This will display the node slice in the Data View. When you have finished
viewing the node slice, press to return to the Node View. Only one node
slice can be viewed at a time, so marked output nodes are ignored—the output
node currently selected by the cursor is the one that is viewed. (For more infor-
mation, refer above to “Data View.”)

Note: Node slices displayed in the Data View will include only marked frequen-
cies, source values, or times, unless none arc marked, in which case all will be
included. (For more information, refer below to “Frequency View,” “Source
Value View,” or “Time View.”)

Plotting Node Slice(s)

To plot multiple node slices, first mark the desired output nodes and then press
EWexE. This will create a valuc plot of the marked node slices. To plot a single
node slice, make sure cither no output nodes are marked or only the desired out-
put node is marked and press R, This will create a value plot of the desired
node slice. (For more information, refer below to “Value Plots.”)

Note: Plotted node slices will include only marked frequencies, source values, or
times, unless none are marked, in which casc all will be included. (For more in-
formation, refcr below to “Frequency View,” “Source Value View,” or “Time
View.”) ‘

Saving Node Slice(s)

To save all node slices, make surc either no output nodes are marked or all out-
put nodes are marked, or to save only some of the node slices, mark the desired
output nodes. When you have finished, press SEWI3. You will be prompted to
edit the default file name. When you have finished, press ENIER to accept the
name and save the node slice(s), or to abort saving the node slice(s), press
to clear the command line (if necessary) and then press ENIER| or [T to return to
the Node View without saving the node slice(s). (For more information on us-
ing the editing softkeys, refer 1o “Text Editing” in Chapter 1.) The node slice(s)
will be stored in the file you specity in the '(ileS' subdirectory of the 'SPICE48D'
directory. (For more information, refer to Chapter §, “Data File Manager.”)

Note: Saved node slices will include only marked frequencies, source values, or
times, unless none are marked, in which case all will be included. (For more in-
formation, refer below to “Frequency View,” “Source Value View,” or “Time
View.”)
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Exiting the Node View

To exit the Node View, press to return to the previous manager, MEYEN to
return to the Main menu, or 14 to quit Spice4S.

If you accessed the Node View as a result of loading a data file, pressing
will return to the Data File Manager, or if you accessed the Node View as a re-
sult of performing a DC, AC, or TR analysis, pressing HVZE will return to the
Analysis Manager.

Summary of Operations

Screen Softkeys
Node View MA | NEEEEMARKIEEEP L O TIEENODEREN? 2 2 2|
MA I NIEEISAVEREE MEM D | SPEEEPREC]
Key Action
22777 Sofikey is cither B8, ERIE®, or YIS, and switches to ei-
ther the Source Value View, the Frequency View, or the
Time View, as appropriate.
D} SP] Prompts for the display type.
IMA LN Returns to the Main menu.
IMARK Toggles output node currently selected by the cursor be-
tween marked and unmarked states.
MEM Displays the size of the marked node slice(s) and the avail-
able frec memory.
NODE Does nothing because the Node View is currently displayed.
PLOT Plots one or more node slices in a value plot.
PREC Prompts for the display precision.
SAVE Saves one or more node slices.
Moves up onc level in the menu structure, returning to the
previous manager.
& Quits the Spice48 Pac to the HP 48SX stack.
ENIER Switches to the Data View and displays the node slice of the
output node currently selected by the cursor.
[oNJ-F] | Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of

Operations.”
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Source Value View

The Source Value View displays the valucs of the swept source. It can be ac-
cessed only for DC analysis data. The following screen is from tutorial data file
'BITDC.DC' (For more information, refer to Chapter 2, “Spice48 Tutorial.”):

[ DC: VBE Values |
| 625 | 65 |

.675
| s 1 | |

‘

[AIN [MAER] PLOT [NDGE | SECa ] UP ]

Using the Source Value View

Recall that a source value slice contains the voltages (for all circuit nodes) and
currents (for all extra nodes) [or the selected source value. (For more informa-
tion, refer above to “Understanding Data Slices.”)

The Source Value View provides a convenient way to manipulate DC analysis
data in the form of source value slices. You can view source value slices (by
switching to the Data View), plot source valuc slices, or save source value slices
to your HP 48SX for later use. You can mark multiple source values to create
overlay plots or to save subscts of the analysis data. You can also change dis-
play forms. (For information about display forms, refer below to “Display
Forms.”)

Marking Source Values

To mark a source value, move the cursor to the desired unmarked source value
and press MEXEIR. A triangular tag will be added to the source value. Marked
source values will be used by EINeRE, EYWIS, and BISYM as follows:

0O GIexd will overlay source value slices for all marked source values. (If
no source values are markcd, EWeNE plots only one source value slice.)

O B3 will extract and save source valuce slices for all marked source
values. (If no source values are marked, B3 saves all source value
slices.)

a will estimate data file sizc bascd on source value slices for all
marked source values. (II'no source values are marked, YISV bases
estimate on all source value slices.)

The MIXEXA softkey is actually a toggle, so to unmark a source value, move the

cursor to the desired marked source value and press MEXEIN. The triangular tag
will be removed from the source value.
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Viewing a Source Value Slice

To view a source value slice, move the cursor to the desired source value and
press ENIER. This will display the source value slice in the Data View. When
you have finished viewing the sourcc value slice, press to return to the
Source Value View. Only one source value slice can be viewed at a time, so
marked source values are ignored—the source value currently selected by the

cursor is the one that is viewed. (For more information, refer above to “Data
View.”)

Note: Source value slices displayed in the Data View will include only marked
output nodes, unless no output nodes arc marked, in which case all output nodes
will be included. (For more information, refer above to “Node View.”

Plotting Source Value Slice(s)

To plot multiple source value slices, first mark the desired source values and
then press GIMORE. This will create a node plot of the marked source value slices.
To plot a single source value slice, make sure cither no source values are marked
or only the desired source value is marked and press [Mel8. This will create a
node plot of the desired source value slice. (For more information, refer below
to “Node Plots.”)

Note: Plotted source value slices will include only marked output nodes, unless

no output nodes are marked, in which casc all output nodes will be included.
(For more information, refer above to “Node View.”)

Saving Source Value Slice(s)

To save all source value slices, make sure either no source values are marked or
all source values are marked, or to save only some of the source value slices,
mark the desired source values. When you have finished, press Ef¥I3. You
will be prompted to cdit the default file name. When you have finished, press
to accept the name and save the source value slice(s), or to abort saving the
source value slice(s), press (514 to clear the command line (if necessary) and
then press or (Y to return to the Source Value View without saving the
source value slice(s). (For more information on using the editing softkeys, refer
to “Text Editing” in Chapter 1.) The source value slice(s) will be stored into the
file you specify in the 'fileS' subdircctory of the 'SPICE4S8D' directory. (For
more information, refer to Chapter 8, “Data File Manager.”)

Note: Saved source value slices will include only marked output nodes, unless

no output nodes are marked, in which case all output nodes will be included.
(For more information, refer above to “Node View.”)
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Exiting the Source Value View

To exit the Source Value View, press to return to the previous manager,
MEYEN to return to the Main menu, or [fN] to quit Spice48.

If you accessed the Source Value View as a result of loading a data file, pressing
will return to the Data File Manager, or if you accessed the Source Value
View as a result of performing a DC analysis, pressing will return to the
Analysis Manager.

Summary of Operations

Screen Softkeys

NI (CAZINT VA | NIEMARKIEEEP LOTEEENODE]
View MA | NEEEISAVEREE MEM _BED ISP
Key Action

Prompts for the display type.
Returns to the Main menu.

Toggles source value currently sclected by the cursor be-
tween marked and unmarked states.

=
m
=

Displays the size of the marked source valuc slice(s) and the
available free memory.

Switches to the Node View.
Plots one or more source value slices in a node plot.
Prompts for the display precision.

Saves one or more source value slices.

[
Rl
O

Does nothing because the Source Value View is currently
displayed.

Z M U = (w)
c > O > ot
0 <B TR0 By )
m o = X! nY

Moves up onc level in the menu structure, returning to the
previous manager.

Quits the SpicedS Pac to the HP 48SX stack.

=
=il

ENTER Switches to the Data View and displays the source value
slice of the source value currently selected by the cursor.

N ] —[Prey] Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”
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Frequency View

The Frequency View displays the swept frequencies. It can be accessed only for
AC analysis data. The following screen is from tutorial data file 'RC.AC' (For
more information, refer to Chapter 2, “Spice48 Tutorial.”):

| AC: Freguencies |
)V B 2 B2 4542515 v2Biu21479)
[8.941227070] 159 [.2@274s4as])]
[ Su28021478].894122707¢] 159 |

[HMAIN [HaER ] PLOT [NOCE [FREGs] UP |

Using the Frequency View

Recall that a frequency slice contains the voltages (for all circuit nodes) and cur-
rents (for all extra nodes) for the sclected frequency. (For more information, re-
fer above to “Understanding Data Slices.”)

The Frequency View provides a convenient way to manipulate AC analysis data
in the form of frequency slices. You can view frequency slices (by switching to
the Data View), plot frequency slices, or save frequency slices to your HP 48SX
for later use. You can mark multiple frequencies to create overlay plots or to
save subsets of the analysis data. You can also change display forms. (For in-
formation about display forms, refer below to “Display Forms.”)

Marking Frequencies

To mark a frequency, move the cursor to the desired unmarked frequency and
press MEXEIS. A triangular tag will be added to the frequency. Marked frequen-
cies will be used by EIReX§, FXI3, and HNIEYM as {ollows:

O Emexs will overlay frequency slices [or all marked frequencies. (If no
frequencies are marked, GIMERH plots only one frequency slice.)

O B3 will extract and save frequency slices for all marked frequencies.
(If no frequencies are marked, BYR3 saves all [requency slices.)

O MWXEYM will estimate data lile size based on {requency slices for all
marked frequencics. (If no trequencies are marked, HYISYM bases esti-
mate on all frequency slices.)

The MIXEYE softkey is actually a toggle, so to unmark a [requency, move the cur-

sor to the desired marked (requency and press MEXRIS. The triangular tag will be
removed from the frequency.
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Viewing a Frequency Slice

To view a frequency slice, move the cursor to the desired frequency and press
ENTER.. This will display the frequency slice in the Data View. When you have
finished viewing the frequency slice, press to return to the Frequency
View. Only one frequency slice can be vicwed at a time, so marked frequencies
are ignored—the frequency currently selected by the cursor is the one that is
viewed. (For more information, refer above to “Data View.”)

Note: Frequency slices displayed in the Data View will include only marked

output nodes, unless no output nodes are marked, in which casc all output nodes
will be included. (For more information, refer above to “Node View.”)

Plotting Frequency Slice(s)

To plot multiple frequency slices, first mark the desired frequencies and then
press EMeER. This will create a node plot of the marked frequency slices. To
plot a single frequency slice, make sure either no frequencies are marked or only
the desired frequency is marked and press GIWeXS. This will create a node plot of
the desired frequency slice. (For more information, refer below to “Node
Plots.”)

Note: Plotted frequency slices will include only marked output nodes, unless no

output nodes are marked, in which case all output nodes will be included. (For
more information, refer above to “Node View.”)

Saving Frequency Slice(s)

To save all frequency slices, make sure either no frequencies are marked or all
frequencies are marked, or to save only some of the frequency slices, mark the
desired frequencies. When you have finished, press XIS, You will be
prompted to edit the default file name. When you have finished, press to
accept the name and save the frequency slice(s), or to abort saving the frequency
slice(s), press [f14 to clear the command line (if nccessary) and then press
or to return to the Frequency View without saving the frequency slice(s).
(For more information on using the editing softkeys, refer to “Text Editing” in
Chapter 1.) The frequency slice(s) will be stored into the file you specify in the
'fileS' subdirectory of the 'SPICE48D" directory. (For more information, refer to
Chapter 8, “Data File Manager.”)

Note: Saved frequency slices will include only marked output nodes, unless no

output nodes are marked, in which case all output nodes will be included. (For
more information, refer above to “Node View.”)

Exiting the Frequency View

To exit the Frequency View, press to return to the previous manager,
MZMEN to return to the Main menu, or £ to quit Spice4S.
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If you accessed the Frequency View as a result of loading a data file, pressing
will return to the Data File Manager, or if you accessed the Frequency
View as a result of performing an AC analysis, pressing will return to the
Analysis Manager.

Summary of Operations

Screen Softkeys
Frequency MA | NISVAR KIEEP L O TEEINODEIF REQ)
View IMA | NEEEES AVE! D1 SPEEPREC]
Key Action

Prompts for the display type.

Does nothing because the Frequency View is currently dis-
played.

Returns to the Main menu.

Toggles frequency currently selected by the cursor between
marked and unmarked states.

=

Displays the size of the marked frequency slice(s) and the
available freec memory.

Switches to the Node View.

Plots one or more frequency slices in @ node plot.
Prompts for the display precision.

Saves one or more [requency slices.

Moves up one level in the menu structure, returning to the
previous manager.

Quits the Spiced8 Pac to the HP 48SX stack.

2 N = < I T
> = > T

o < o — T
W ¢ X Z IO

NTEf Switches to the Data View and displays the frequency slice
of the frequency currently selected by the cursor.

[on]—[prey] Dumps the current screen to an IR printer.

For a complete summary ol operations, refer to Appendix B, “Summary of
Operations.”
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Time View

The Time View displays times at which analysis data was saved. It can be ac-
cessed only for TR analysis data. The following screen is from tutorial data file
'RC.TR' (For more information, refer to Chapter 2, “Spice48 Tutorial.”):

||

[+l TR: Times

tRIN [HREK ] PLDT [ NOGE [TiHEs] UP |

'Using the Time View

Recall that a time slice contains the voltages (for all circuit nodes) and currents
(for all extra nodes) for the sclected time. (For more information, refer above to
“Understanding Data Slices.”)

The Time View provides a convenient way to manipulate TR analysis data in
the form of time slices. You can view time slices (by switching to the Data
View), plot time slices, or save time slices to your HP 48SX for later use. You
can mark multiple times to create overlay plots or to save subsets of the analysis
data. You can also change display forms. (For information about display forms,
refer below to “Display Forms.”)

Marking Times

To mark a time, move the cursor to the desired unmarked time and press MEYEIA.
A triangular tag will be added to the time. Marked times will be used by [EINeRE,

XS, and MYIEYM as follows:

a will overlay time slices for all marked times. (If no times are
marked, GEIXOXF plots only one time slice.)

] will extract and save time slices lor all marked times. (If no
times arc marked, BENIS saves all time slices.)

0O MEYEYE will estimate data file size based on time slices for all marked
times. (If no times are marked, BYISYM bascs cstimate on all time
slices.)

The MIEXRIA softkey is actually a toggle, so to unmark a time, move the cursor to
the desired marked time and press MEXEIA The triangular tag will be removed
from the time.
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Viewing a Time Slice

To view a time slice, move the cursor to the desired time and press ENER. This
will display the time slice in the Data View. When you have finished viewing
the time slice, press lo return to the Time View. Only one time slice can
be viewed at a time, so marked times are ignored—the time currently selected
by the cursor is the one that is viewed. (For more information, refer above to
“Data View.”)

Note: Time slices displayed in the Data View will include only marked output

nodes, unless no output nodes are marked, in which casc all output nodes will be
included. (For more information, refer above to “Node View.”)

Plotting Time Slice(s)

To plot multiple time slices, first mark the desired times and then press
This will create a node plot of the marked time slices. To plot a single time
slice, make sure either no times are marked or only the desired time is marked
and press FIMOES. This will create a node plot of the desired time slice. (For
more information, refer below to “Node Plots.”)

Note: Plotted time slices will include only marked output nodes, unless no out-

put nodes are marked, in which case all output nodes will be included. (For
more information, refer above to “Node View.”)

Saving Time Slice(s)

To save all time slices, make sure cither no times are marked or all times are
marked, or to save only some of the time slices, mark the desired times. When
you have finished, press Y. You will be prompted o edit the default file
name. When you have finished, press ENEY 1o accept the name and save the time
slice(s), or to abort saving the time slice(s), press | [ 1o clear the command line
(lfnecessary) and then press ENIER| or (K1Y to retumn to the Time View without
saving the time slice(s). (For more information on using the editing softkeys, re-
fer to “Text Editing” in Chapter 1.) The time slice(s) will be stored into the file
you specify in the 'fileS' subdirectory of the 'SPICE48D' directory. (For more
information, refer to Chapter 8, “Data File Manager.”)

Note: Saved time slices will include only marked output nodes, unless no output
nodes are marked, in which casc all output nodes will be included. (For more
information, refer above to “Node View.”)

Exiting the Time View

To exit the Time View, press IUVZE (o return to the previous manager, WA to
return to the Main menu, or {£7 to quit Spiced4S.
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If you accessed the Time View as a result of loading a data file, pressing
will return to the Data File Manager, or if you accessed the Time View as a re-
sult of performing a TR analysis, pressing will return to the Analysis
Manager.

Summary of Operations

Screen Softkeys

Time View VA | NEEEEMARKEEENP L O TEENODE]
VA | N] | MEM_JID| SPEEEPREC

=
=
m

Key Action
Prompts for the display type.
IMA | N] Returns to the Main menu.
MARK] Toggles time currently selected by the cursor between

marked and unmarked states.

MEM Displays the size of the marked time slice(s) and the avail-
able frec memory.

INODE] Switches to the Node View.

Plots one or more time slices in a node plot.

Prompts for the display precision.

Saves onc or more time slices.

Docs nothing because the Time View is currently displayed.

Moves up one level in the menu structure, returning to the
previous manager.

AT Quits the Spice48 Pac to the HP 48SX stack.

ENTER) Swilches to the Data View and displays the time slice of the
time currently sclected by the cursor.

[on]—[pee Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”
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Node Plots

A node plot graphically demonstrates the “state” of the circuit by plotting the
values of each output node for one or more selected frequencies (AC analysis
data), source values (DC analysis data), or times (TR analysis data).
Respectively, these correspond to frequency slices, source value slices, or time
slices. (For more information on data slices, refcr above to “Understanding
Data Slices.”) If more than one data slice is plotted on a node plot, it is an
overlay node plot.

Plotting Ranges

A node plot always includes all output nodes. Therefore, you do not have any
control over the horizontal axis data, because it consists of the output nodes, dis-
played as labels next to the appropriate voltage or current value. However, you
will be prompted to set the vertical range. A default vertical range will be sug-
gested which will guarantee that all data appears on the screen. To accept the
default vertical range, press ENIEY, or to adjust the vertical range, use the editing
softkeys or press [T to clear the command line and cnter a new vertical range.
After editing the vertical range, press ENER| to accept the new vertical range and
create a node plot, or to abort the node plot, press [&7 to clear the command line
(if necessary) and then press ENEY or A1y to return to the previous view without
creating a node plot. (For more information on using the cditing softkeys, refer
to “Text Editing” in Chapter 1.)

Node Plot

If more than one data slice is plotted, cach is assigned a distinct symbol, and a
symbol key is drawn to the right of the plot. Node plots with more than 10 out-
put nodes or with a symbol key will be wider than vour HP 48SX screen. If this
is the case, scrolling will automatically be activated.

The following node plot is from tutorial data {ilec 'BITDC.OP' (For more infor-
mation, refer to Chapter 2, “Spiced48 Tutorial.”):

VALUE (Y.A) OP: FREQ=0
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0 S S'e Wag ¢ 8 2 S =
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When you have finished viewing the node plot, press £ to return to the previ-
ous view.
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Summary of Operations

Screen Softkeys
Node Piot None
Key Action
==] Scrolls nodc plots wider than the screen to view the extra
(Scrolling) nodes and/or the symbol key. When prefixed with [=],
jumps to the edge of the node plot in the indicated direction.
ATIN Exits the nodc plot and returns 1o the previous view.

=T Toggles between scrolling mode and Graphics Environment.
(Graphics Environment is not useful for node plots.)

[s9 If Graphics Environment is active, copies value plot (PICT)
to the HP 48SX stack as a graphics object (GROB).

o)y Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

Value Plots

A value plot graphically demonstrates the variation of one or more output node
voltages or currents as a function of frequency (AC analysis data), source value
(DC analysis data), or time (TR analysis data). If more than one output node is
plotted on a value plot, it is an overlay value plot.

After you press [ENeXl, you will be prompted to select the type of value plot:

L_Pick plot tupe: ]
|_POINT(S) JINITIOSIIRE R UATIONCS))

Move the cursor to the desired type and press ENIER. (Instead of pressing ENIER],
you can press to abort the operation, ¥AXEN to return to the Main menu, or

to quit Spice48.)
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Here are specific descriptions of the various types:

Q Point: Plots points for each selected node slice. If more than one node
slice is plotted, each is assigned a distinct symbol, and a symbol key is
drawn to the right of the plot.

@ Line: Identical to point, except lines connect the points for each se-
lected node slice. If more than one node slice is plotted, each is as-
signed a distinct symbol, and a symbol key is drawn to the right of the
plot.

0O Equation: Creates a piccewise linear representation of the node slice
data and uses the built-in HP 48SX function plotting routines to plot
the resulting algebraic equation for cach node slice. The HP 485X
Graphics Environment function analysis menu can be uscd for further
analysis. Node slices do not receive distinct symbols in equation plots.

(For more information, refer below to the appropriate section.)

Plotting Ranges

For a value plot, you will be prompted to sct both the horizontal and vertical
ranges. Default ranges will be suggested which will guarantee that all of the
data appears on the screen. To accept 4 default ranges, press ENIER, or to adjust
the range, use the cditing softkeys or press [ to clear the command line and
enter a new range. After cditing the range, press ENIE3 to accepl the new range,
or to abort the value plot, press #4 to clear the command line (il necessary) and
then press or [T to return to the previous view without creating a value
plot. (For more information on using the editing softkeys, refer to “Text
Editing” in Chapter 1.)

Point Plot

A point plot displays the variation of one or more output node voltages or cur-
rents as a series of points (symbols). If more than onc node slice is plotted (an
overlay value plot), the data from cach node slice is plotted with a distinct sym-
bol, and a symbol key is drawn to the right of the value plot. Point plots with a
symbol key will be wider than your HP 485X screen, so scrolling will automati-
cally be activated.

The following point plot is {from tutorial data file 'RC.AC' (For more informa-
tion, refer to Chapter 2, “Spice48 Tutorial.”):
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0.0000 LOGCFREQH2))
-1.7686 0.2014
a
| ]
L ]
a
-90.0000 .
VALUE (Vv.f) HC: NODE $(2))

When you have finished viewing the point plot, press 1Y to return to the previ-
ous view.

Line Plot

A line plot displays the variation of one or more output node voltages or cur-
rents as a series of lines connccting points (symbols). If more than one node
slice is plotted (an overlay valuc plot), the data from each node slice is plotted
with a distinct symbol, and a symbol key is drawn to the right of the value plot.
Line plots with a symbol key will be wider than your HP 48SX screen, so
scrolling will automatically be activated.

The following line plot is from tutorial data (ile 'RC.TR' (For more information,
refer to Chapter 2, “Spicced8 Tutorial.”):

10

-1 _
YALUE (V.R) Th: TIMEZ

When you have finished viewing the line plot, press Y to return to the previ-
ous view.

Equation Plot

An equation plot displays the variation of one or more output node voltages or
currents as a scries of piccewise lincar functions. These functions are created
from the node slice data and plotted by the built-in plotting functions. Because
of this, you can usc the Graphics Environment to Lurther analyze equation plots.
(For more information, refer to Chapter 18 of the HP 48SX Owner’s Manual,
“Basic Plotting and Function Analysis.”)

Because the piecewise linear functions may be large and evaluate slowly, you
can increase the plotting resolution. In gencral, if you expect the data to be lin-
ear, a larger plot resolution can be tolerated without adversely affecting the dis-
play, whereas if you expect the data to be non-lincar, a smaller plot resolution
should be used to guarantee an accurate graph.
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The following equation plot is {rom tutorial data file 'BITDC.DC' (For more in-
formation, refer to Chapter 2, “Spicc48 Tutorial.”):

YALUE (V.R) DC: NODE WVHMTRY
001

00075 SOURCE (Y.A)
B .75

Press (@)@ to toggle between the default view (scrolling mode) and the
Graphics Environment. Useful functions in the Graphics Environment include
SIS, CelelzI0), iGN, and @M. (For morc information, refer to Chapter 18
of the HP 48SX Owner’s Manual, “Basic Plotting and Function Analysis.”)

When you have finished viewing the equation plot, press (87 to return to the

previous view.

Summary of Operations

Screen Softkeys
Value Plot None
Graphics ZOOMEENZ- BOXEECENTIEECOORDEMI ABEL
Environment LINEREETL | NE FIRCL
IMARKIEEEREP LI SUB | KEYS
Function | SECTIES | OPE] EXTR
Analysis F X ] MEe NN N
Key Action
COORD Displays the coordinates of the graphics cursor position.
Displays the function value at the horizontal axis value of
the graphics cursor, and moves the graphics cursor to that
point on the function. (Equation plots only.)
Plots the first derivative the current tunction. (Equation
plots only.)
Displays the Function Analysis menu for further analysis.
(Function Analysis menu is uscelul only for equation plots.)
NXEQ Switches to the next function in the value plot. (Equation
plots only.)
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SLOPE Displays the slope of the current function at the horizontal
axis value of the graphics cursor, and moves the graphics
cursor to the point at which the slope was calculated.
(Equation plots only.)

SuB Copies the rectangle bounded by the mark and the graphics
cursor location to the HP 48SX stack as a graphics object
(GROB).

A Moves the graphics cursor in the indicated direction. When
=] prefixed with [p], moves the graphics cursor to the edge of
(Graphics) the screen in the indicated direction.

== Scrolls value plots wider than the screen to view the symbol
(Scrolling) key. When prefixed with [/, jumps to the far edge of the
value plot in that direction.

ATIN Exits the value plot and returns to the previous view.
e Toggles between scrolling mode and Graphics Environment.

STO Copices value plot (PICT) to the HP 48SX stack as a graphics
object (GROB).

[on]-f&] | Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

Display Forms

Analysis data can be displayed in many different fonns. From any Output
Manager view, you can change the display type and/or precision.

Selecting Display Type

To change the display type, press BIEIR at any Output Manager view. You will
be prompted for the display type:

H Pick display tgpe= |

HHSNITUDE
|HnuanF.n‘ PHASE £ | DECIEELS

LTI I N B . T
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Move the cursor to the desired display type and press ENEY. (Instcad of pressing
ENTER], you can press to abort the operation, WYY (o return to the Main
menu, or [A1N to quit Spice48.)

Here are specific descriptions of the display types:
O Standard: Displays the standard form of the data, which for complex
numbers, will depend on the XYZ /RZZ (POLAR) setting of your HP

48SX. (For more information, refer to Chapter 11 of the HP 488X
Owner’s Manual, “Complex Numbers.”)

O Magnitude: Displays the magnitude of the data, or abs(x).
Real: Displays the real part of the data, or Re(x).

QO Imaginary: Displays the imaginary part of the data, or Im(x), which
will depend on the XYZ /RZZ (POLAR) sctting of your HP 48SX.
(For more info, refer to Chapter 11 of the HP 48SX Owner’s Manual.)

QO TPhase £: Displays the polar angle of the data, or arg(x), which will
depend on the DEG/RAD /GRADsctting of your HP 48SX. (For
more info, refer to Chapter 9 ol the HP 485X Owner’s Manual.)

@ Decibels: Displays the data in dB, or 20log,,(x).

Selecting Display Precision

To change the display precision, press GIEIE® at any Output Manager view:

[ Pick precision: ]

LI FISER | SCIENTIFIC
LENGINEER. | | |

[T N I R . T

Move the cursor to the desired display precision type and press ENEY. (Instead
of pressing ENER|, you can press to abort the operation, MEYEY to return to
the Main menu, or {1 to quit Spice4S.)

If you select standard, you will not have to specily the number of decimal
places. If you select any other display precision type, you will be prompted to
enter or edit the number of decimal places. When you have finished, press
to accept the new number of decimal places and return to the Output Manager,
or to abort changing the display precision, press [E14 to clear the command line
(if necessary) and then press ENIER| or 1 to return to the Output Manager.

146 9: Output Manager



Chapter 10

Miscellaneous Info

Miscellaneous Info includes a number of uscful utility functions, reference data
tables, a library of constants, and an ASCII table.

This chapter covers:

Using Miscellancous Info
Resistor Colors

Constant Library

GaAs and Si Propertics
Standard Components
Standard Prefixes

oooocoo

Using Miscellaneous Info

To get to Miscellaneous Info, follow these steps:

© Press [®)[&4] to display all libraries available to your HP 48SX.
® Find and press SIEKES (o enter the Spice48 Pac library dircctory.
© Press the [irst softkey, EENN®3, to start the Spiced48 Pac.
4)

At the Main menu, make sure the pointer is at “Miscellancous Info” and

press ENTER):

Miscellaneous Info lists various utility functions. A function is selected by
moving the pointer to the desired item and pressing ENIER].
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Items in Miscellaneous Info

Each item in Miscellaneous Info is briefly described below and is discussed in
detail in the various sections of this chapter.

Item

Description

3-Band Resistor
4-Band Resistor
5-Band Resistor
Constant Library
GaAs Properties

Si Properties

Standard Components

Standard Prefixes
ASCII Table

Converts 3 color bands to a valuc and tolerance.
Converts 4 color bands to a value and tolcrance.
Converts 5 color bands to a value and tolerance.
Displays 45 commonly uscd constants.

Displays 28 commonly used propertics of GaAs.
Displays 28 commonly used properties of Si.

Calculates closest standard component (resistor, in-
ductor, or capacitor) valuc to desired value.

Displays common prefixes.

Displays an interactive 256 character ASCII table.

Summary of Operations

Screen Softkeys

Miscella- 5STK] V1 EW
neous Info

Key Action

148

0,
=T
g ii%
-
=zl

Toggles between the small and large fonts.
Returns to the Main menu.

Prompts for lEIN=EM or to sclect items, and then
sends thosc items to an IR printer.

Prompts for IEIN=M or to sclect items, and then
copies those items to the stack. The items are placed in a list
if was chosen.

Moves up onc level in the menu structure, returning to the
Main menu.
VIEW Displays the entire text of an item too wide to fit on the

screen, up to onc centire screen size. If the item fits on the
screen, this key is non-functional.
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Quits the Spicc48 Pac to the HP 48SX stack.

ENTER] Moves down one level in the menu structure, entering the se-
lected function.

[on]-re Dumps the current screen to an IR printer.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

Resistor Colors

Three functions are provided to convert the colors on 3-band, 4-band, and 5-
band resistors to the resistor value in ohms and the resistor tolerance. (Inductors
and capacitors have no color bands.)

Upon selecting one of these functions, a screen similar to the following appears
(the 4-band resistor screen is shown):

Lt | ] ] 1 ]
—bLACK  INCETIT
| ORANGE | VELLOM | GREEN |
VIDLET | — GREV |
[ HHITE | SILVER GOLD

[taiN] 1§ 2 | 3 fcaLc] ue |

You should now specify colors for the various bands of the resistor. To do this,
move the cursor to the desired color and press IEENE, ENFEEE BEKEE, or
BN, according to which band is of the selected color. When you have
specified all of the bands, press Y@ or ENIEY to calculate the resistor value and
tolerance. The results will be displayed on a separate screen.

At any point, press to return to Miscellancous Info, MEXEN to return to the
Main menu, or (i to quit Spice48.

Resistor Band Descriptions and Restrictions

You can display a reference chart indicating the color restrictions for each band
by pressing 7] EEN®RE. There arc three types of resistor bands, each of which
has various restrictions:

@ Digit Bands: 1st and 2nd bands for 3- and 4-band resistors; 1st, 2nd,

and 3rd bands for 5-band resistors. Digit bands cannot be silver or
gold.
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Q Exponent Band: 3rd band for 3- and 4-band resistors; 4th band for 5-
band resistors. The cxponent band can be of any color.

Tolerance Band: 4h band for 4-band resistors; Sth band for 5-band
resistors. (3-band resistors have no tolerance band; their tolerance is
assumed to be *20%.) The tolerance band cannot be black, orange,
yellow, or white.

()

If a color band on the resistor you are converting conflicts with any of the above
rules, you may have the resistor reversed—try entering the colors from the op-
posite direction.

Summary of Operations

Screen Softkeys
Resistor MAINEEEE 1 B 2 W 3 JECALCI
Colors MAINEEEN 4 B S5 P I CTEENCALC]
Key Action

Sets 1st band to the color currently sclected by the cursor.
Sets 2nd band to the color currently selected by the cursor.
Sets 3rd band to the color currently sclected by the cursor.
Sets 4th band to the color currently selected by the cursor.
Sets Sth band to the color currently sclected by the cursor.
Calculates the resistor value and tolerance from the colors.
Toggles between the small and large fonts.

Displays a reference chart indicating the color restrictions.

Prompts for IEIN[=M or to select items, and then
sends those items to an IR printer.

Prompts for IEIN=M or to select items, and then
copies those items to the stack. The items are placed in a list
if was chosen.

L M E R R
v o e BN " n
— = =
= ZI - IO

Moves up onc level in the menu structure, returning to
Miscellaneous Info.

VIEW Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. It the item fits on the
screen, this key is non-functional.

AT Quits the Spiced8 Pac to the HP 48SX stack.
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At the resistor color entry screen, calculates the resistor
value and tolerance from the colors. At the resistor color re-
sults screen, displays the screen title, the item label, and the
item, all expanded to one screen.

Dumps the current screen to an IR printer.

For a complete summary of opcrations, refer to Appendix B, “Summary of
Operations.”

Constant Library

Upon selecting this function, the constant library appears:

Constant Library
Pl CIRCLE RATID : 3,1415836,
E NAPIERE CONSTANT : 2.71B2Bi..
4 EULER CONSTANT  : 6.57781..
@ GOLDEN RATID i 161803,
o FINE STRUCTURE  : .007287:.,
¢ SPEED OF LIGHT  : 3.88782Y,.
€0 PERMITTIVITY B.8541B7B..,
F__FARADAY CONSTANT : 8.64BYS,.,

Browse through the list to find the desired constant, or use the search mode.
(For more information on using the search mode, refer to “Using the Search
Mode” in Chapter 1.) When you have found the desired constant, press to
display the constant description and value on a full screen, press to copy
the value to the stack, or press to print the value on an IR printer.

When you have finished browsing the Constant Library, press to return to
Miscellaneous Info, DIMEN to return to the Main menu, or [fT§ to quit Spice48.

Summary of Operations

Screen Softkeys
Constant AT NI S TKISEEPR I NTREUN | TSEFONT
Library
Key Action
FONT Toggles between the small and large tonts.
MA | NI Returns to the Main menu.
PRINT Prompts for IEL=M or to sclect items, and then
sends those items to an IR printer.
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Prompts for IEINI=M or to select items, and then
copies those items to the stack. The items are placed in a list
if was chosen.

UNITS Pressing this key toggles units, stripping or appending units
to all values.

Moves up one level in the menu structure, returning to the
Main menu.
Quits the Spice48 Pac to the HP 48SX stack.
Displays the screen title, the constant label, and the constant

value, all expandcd to one screen.
[oN]—[prev] Dumps the current screen to an IR printer.

(=] Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size. If the item fits on the
screen, this key is non-lunctional.

For a complete summary of operations, refer to Appendix B, “Summary of
Operations.”

GaAs and Si Properties

Upon selecting one of these [unctions, a screen containing 28 commonly used
properties of GaAs or Si will appear.

Browse through the list to find the desired property, or use the search mode.
(For more information on using the scarch mode, refer to “Using the Search
Mode” in Chapter 1.) When you have found the desired property, press to
display the property description and value on a [ull screen, press to copy
the value to the stack, or press to print the value on an IR printer.

When you have finished browsing the property list, press to return to
Miscellaneous Info, MMM to return to the Main menu, or [ to quit Spice48.

Standard Components

This function calculates the closest available standard component value to the
value you enter at the tolerance you specity. Components supported include re-
sistors, inductors, and capacitors, and the color bands are provided (if possible)
in case the desired component is a resistor.
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Upon selecting this function, you will be prompted for the desired component
value:

PRG

{ HOME SPARCOM SPICEMBD }
Enter component wvalue:

%+ real(lE-15~-1E12)

<+
[ TEEA | GI5h [HESH ] KILD [HILLIJHICED]

You should now enter the desired component value, using the softkeys to ap-
pend an exponent, and press ENIER| Lo accept the value. (To abort the operation,

press to clear the command line (if necessary) and then press or (&N to
return to Miscellaneous Info without calculating a standard component value.)

After you enter the desired component value and press ENIER], you will be
prompted for the desired tolerance:

[ Pick tolerance: ]
— 2807

CETTCH RN I N IS NN

You should now select the tolerance by moving the cursor to the desired toler-
ance and pressing ENIEY. The closest available standard component value will
then be calculated, along with the color bands for a resistor of that value, and the
results will be displayed in a scparate screcn.

At any point, press to return to Miscellancous Info, MEYNS to return to the
Main menu, or [ to quit Spice4sS.

Standard Prefixes

Upon selecting this function, a screen containing common prefixes will appear.

Browse through the list to find the desired prefix, or use the search mode. (For
more information on using the scarch mode, refer to “Using the Search Mode”
in Chapter 1.) When you have found the desired prefix, press to display
the prefix description and value on a full screen, press to copy the value
to the stack, or press to print the value on an IR printer.

When you have finished browsing the prefix list, press to return to
Miscellaneous Info, MM to return to the Main menu, or (73 to quit Spice48.
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Appendix A
Warranty and Service

Pocket Professional ™ Support

You can get answers to your questions about using your Pocket Professional ™
Pac from Sparcom. If you don’t lind the information in this manual or in the HP
48SX Owner’s Manual, contact us in one ol the following ways:

O E-Mail
From Internet: support@sparcom.com
From Compuserve: >Internct:support@sparcom.com
From FidoNet: To:support@sparcom.com

® Standard Mail

Sparcom Corporation

897 NW Grant Avenue

Corvallis, OR 97330

Autn: Technical Support Departiment
© Telephone

(503) 757-8416
9 a.m. — 5 p.m. Pacific Standard Time

0® FAX

(503) 753-7821
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Limited One-Year Warranty

What is Covered

A Pocket Professional ™ Pac is warranted by Sparcom Corporation against de-
fects in material and workmanship for onc year from the date of original pur-
chase. If you sell your card or give it as a gift, the warranty is automatically
transferred to the new owner and remains in effect for the original one-year pe-
riod. During the warranty period, we will repair or replace (at no charge) a
product that proves to be defective, provided you return the product and proof of
purchase, shipping prepaid, to Sparcom.

What is Not Covered

This warranty does not apply il the product has been damaged by accident or
misuse or as the result ol service or modification by any entity other than
Sparcom Corporation.

No other warranty is given. The repair or replacement of a product is your ex-
clusive remedy. ANY OTHER IMPLIED WARRANTY OF MER-
CHANTABILITY OR FITNESS IS LIMITED TO THE ONE-YEAR DURA-
TION OF THIS WRITTEN WARRANTY. IN NO EVENT SHALL
SPARCOM CORPORATION BE LIABLE FOR CONSEQUENTIAL DAM-
AGES. Products are sold on the basis of specifications applicable at the time of
manufacture. Sparcom shall have no obligation to modify or update products,
once sold.

If the Card Requires Service

Sparcom will repair a card, or replace it with the same model or one of equal or
better functionality, whether it is under warranty or not.

Service Charge

There is a fixed charge for standard out-of-warranty repairs. This charge is sub-
ject to the customer’s local sales or value-added tax, wherever applicable. Cards
damaged by accident or misusce are not covered by fixed charges. These charges
are individually determined based on time and material.
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Shipping Instructions

If your card requires service, ship it to the address above and:

(1]
(2]

Include your return address and a description of the problem.
Include a proof of purchase date if the warranty has not expired.

Include a purchase order, along with a check or credit card number and ex-
piration date (VISA or MasterCard), to cover the standard repair charge.

Ship your card, postage prepaid, in protective packaging adequate to pre-
vent damage. Shipping damage is not covered by the warranty, so insuring
the shipment is recommended.

Cards are usually serviced and re-shipped within five working days.

Environmental Limits

The reliability of a Pocket Professional ™ Pac depends upon the following tem-
perature and humidity limits:

©® Operating Temperature: 0 to45°C (3210 113°F).

® Storage Temperature: =20 to 60° C (-4 to 140° F).

© Opcrating and Storage Humidity: 90% relative humidity at 40° C (104° F)

maximuim.
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Appendix B

Summary of Operations

Summary of Screen Softkeys

Screen Softkeys
Analysis VA | NI ST KPR I NTHEEV | EWEEEFONT]
Manager
Analysis IMA | NI - ST K| CALCl
Parameter
Circuit | ADD I DEL WP ACK] F ONT]
Manager
Constant S STK] F ONT]
Library
Data File MAINEE DEL BN WXFER
Manager
Data View MA I NEEEIS AVEREEPLOTEEED | SPEENPREC
IMA | NI ST K| | MEM _JF ONT!
Element [ EEEDI TEENAUTO
Coordinates
Element | ADD I DEL EDITHEE BN |
Manager
Element MA | NI STKIEPR | NTHEY | EWEEEF ONT]
Paramcter
Frequency IMA | NEEEEMVARKIEP L OTEEENODEREEF RE Q]
View In 9YWE NEE OEE EEEe
Function (ROOTIE | SECTENSL OPERNARE A
Analysis MDEe I N
Graphics [ZOOM Z- BOX ICOORD|
Environment IDOT + EEDOT - | L INE
MARKIEEREP LI SUB |
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Coordinates

Graphics MA | NI - ST K| V1 EW
Manager
Main S STK] V| EWEEESF ONT]
Miscella- MA | NI ST K| V| EVVEEEEF ONT]
neous Info
Node IMAI NI | I
Coordinates
Node | ADD B DEL ]
Manager
Node Plot None
Node View MA | NEEEMA RK| INODEEEN? ? 7 7]
MA | NEEENS AVE] [D| SPEEP REC
Resistor | 2 W 3 EECALC]
Colors MAINEEES 4 BN S WP ICTEENCALC]
Source Value IMA | N| ENeli MNenI3
View IMA | NEEENS AVE] MEM JMD | SP
Text Editing ~DE DEL - | _INS |
Time View IMA | NEEEEMAR KIEEEP L O TESENODE]
IMA | NEEEISAVEREEE MEM END I SP]
Transient MA | NI - ST K] [ViIEW FONT
Parameter
Value Plot None
Wire | ADD BN DEL | JAUTOBEICL EAR]
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Summary of Softkey Actions

Key

Action

LEA
COOR
DEL

=) [l 0| > =
i t BEE B YR
L Sl o o S

m M & B
Ol —EC
X - 2 W
—{ I O

T

|

H g I
2 n
2 P

Scts 1st band to the color currently selected by the cursor.
Sets 2nd band to the color currently selected by the cursor.
Sets 3rd band to the color currently selected by the cursor.
Sets 4th band to the color currently selected by the cursor.
Sets Sth band to the color currently selected by the cursor.

Displays a screen containing the revision number and prod-
uct information about the Spice48 Pac.

Adds a new circuit, element, node, or wire.

Automatically gencrates wire coordinates or element
coordinates and orientations from the node coordinates.

Begins an analysis, using the spccified analysis parameters,
or calculates the resistor value and tolerance from the colors.

Clears all of the current node, clement, or wire coordinates.
Displays the coordinates of the graphics cursor position.

Deletes the circuit, element, nodc, wire, or data file currently
selected by the pointer.

Deletes all characters in the current word between the cur-
sor’s current position and the first character of the next
word.

Deletes all characters in the current word prior to the cursor.
Prompts for the display type.

Edits the element, node, or coordinates currently selected by
the cursor.

Displays the function valuc at the horizontal axis value of
the graphics cursor, and moves the graphics cursor to that
point on the function. (Equation plots only.)

Plots the first derivative the current function. (Equation
plots only.)

Displays the Function Analysis menu for further analysis.
(Function Analysis menu is uselul only for equation plots.)

Toggles between the small and large fonts.
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Switches to the Frequency View.
Toggles between insert and type-over modes.
Returns to the Main menu.

Toggles output node, source value, {frequency, or time
currently selected by the cursor between marked and
unmarked states.

Displays the size of the data slice(s) and the available free
memory.

Switches to the Node View.

Switches to the next function in the value plot. (Equation
plots only.)

Packs the circuit currently selected by the pointer.
Displays a reference chart indicating the color restrictions.
Plots one or more data slices in a node or value plot.
Prompts for the display precision.

Prompts for IeIN=1 or to sclect items, and then
sends those items to an IR printer.

Quits the Spice48 Pac to the HP 48SX stack.

Sets the node currently selected by the cursor to be the refer-
ence node for the current circuit.

Saves one or more data slices.
Moves the cursor to the beginning of the current word.
Moves the cursor to the beginning of the next word.

Displays the slope of the current function at the horizontal
axis value of the graphics cursor, and moves the graphics
cursor to the point at which the slope was calculated.
(Equation plots only.)

Switches to the Source Value View.

Prompts for leINI=M or to select items, and then
copics those items to the stack. The items are placed in a list
if was chosen.

Activates the Interactive Stack, allowing arguments to be
copied from the stack to the command line for editing by
pressing 6.

Copies the rectangle bounded by the mark and the graphics
cursor location to the HP 48SX stack as a graphics object
(GROB).
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(Scrolling)

7|52
=&
(Graphics)

ATTN
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Switches to the Time View.

Pressing this key toggles units, stripping or appending units
to all values.

Moves up one level in the menu structure, returning to the
previous view, manager, or menu.

Displays the entire text of an item too wide to fit on the
screen, up to onc entire screen size. If the item fits on the
screen, this key is non-functional.

Transfers a circuit or data (ile to or from a computer.

Scrolls plots wider than the screen to view the extra nodes
and/or the symbol key. When prefixed with [=], jumps to
the edge of the plot in the indicated direction.

Moves the graphics cursor in the indicated direction. When
prefixed with {=], moves the graphics cursor to the edge of
the screen in the indicated direction.

At the command line, clcars text or aborts text entry if the
command line is already blank.

At a plot, exits the plot and returns to the previous view.
Elsewhere, quits the Spice48 Pac to the HP 485X stack.

At a mmcnu, moves down one level in the menu structure,
entering the sclected function, module, analysis, element, or
transient screen.

At the command line, accepts the current command line as
the entry and rcturns to the previous menu or list.

At the Circuit Manager, sclects the circuit currently selected
by the pointer as the current circuit.

Ata parameter screen, promplts for the value of the
parameter currently selected by the pointer.

At the Data File Manager, loads the data file currently
selccted by the pointer.

At the Node View, Source Value View, Frequency View, or
Time View, switches to the Data View and displays the data
slice of the output node, source value, frequency, or time
currently selected by the cursor.

At the resistor color entry screen, calculates the resistor
value and tolerance from the colors.
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At the Data View or the resistor color results screen,
displays the screen title, the item label, and the item, all
expanded to one screen.

Toggles between scrolling mode and Graphics Environment.
(Graphics Environment is not useful for node plots.)

[on) ey Dumps the current screen to an IR printer.
If Graphics Environment is active, copies value plot (PICT)
to the HP 48SX stack as a graphics object (GROB).
[=]—fsT] Displays the entire text of an item too wide to fit on the
screen, up to one entire screen size: If the item fits on the
screen, this key is non-functional.
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Appendix C
Index

A

AC analysis, 95
AC sweep analysis, 95
adding
a circuit, 63
a node, 103
an element, 69
alpha lock, 16
ammeter, 44
Analysis Manager
analysis parameter entry tips,
90
items, 88
Summary of Operations, 88
Analysis Manager, 87
analysis parameter entry
changing values, 91
inconsistent values, 91
selecting a node, 91
selecting an element, 91
Summary of Operations, 92
tips, 90
analysis types
AC sweep (AC), 95
DC sweep (DC), 94
operating point (OP), 93
transfer function (TF), 93
transient sweep (TR), 97
automatic
setting of element coordinates
and orientations, 111
setting of wire coordinates,
113

B,C

BITDC circuit
adding circuit, 43
adding elements, 44
adding nodes, 44
ammeter, 44
analyzing, 53
DC analysis, 55
drawing schematic, 50
example, 42
OP analysis, 53
capacitor entry, 73
changing the font size, 14
Circuit Manager
adding a circuit, 63
deleting a circuit, 64
items, 61
packing a circuit, 64
Summary of Operations, 62
transferring a circuit, 64
Circuit Manager, 61
circuit, See Circuit Manager
clearing all graphics, 115
clearing the command line, 70
computer
transferring a circuit from, 65
transferring a circuit to, 64
transferring a data file from,
120
transferring a data file to, 119
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Constant Library
displaying a value, 151
Summary of Operations, 151
Constant Library, 151
coordinate entry
tips, 108
copying data from stack, 16
coupled inductor entry, 75
current circuit
preparing, 89
selecting, 63
current source entry, 77
current-controlled current source
entry, 79
current-controlled voltage source
entry, 81
Custom Menu, 11

D

Data File Manager
deleting a data file, 119
items, 117

loading a data file, 119
Summary of Operations, 118
transferring a data file, 119
Data File Manager, 117
data file, see Data File Manager
data slice
definition, 122
understanding, 122
data slice, see node slice, frequency
slice, source values slice, time
slice
Data View, see Output Manager
DC analysis, 94
DC sweep analysis, 94
decibels display form, 146
deleting
a circuit, 64
a data file, 119
a node, 103
an element, 69
directory
fileS, 117,120
HOME, 18
SPARCOM, 18
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SPICE48D, 18, 63, 66, 90,
117,120
Display
Precision, 146
Type, 145
Display Forms, 145

E

editing
a node, 103
an element, 69
editing text, 15
element coordinates and
orientations
setting, 110
Element Manager 68
adding an element, 69
deleting an element, 69
editing an element, 69
element parameter entry tips,
70
items, 68
Element Manager, 67
element parameter entry
selecting a node, 70
selecting an element, 71
Summary of Operations, 71
tips, 70
element types
capacitor, 73
coupled inductors, 75
current source, 77
current-controlled current
source, 79
current-controlled voltage
source, 81
inductor, 74
resistor, 72
voltage source, 76
voltage-controlled current
source, 80
voltage-controlled voltage
source, 78
element, see Element Manager
ellipsis, meaning of, 14
Equation Plot, see Output Manager



examples
BITDC circuit, 42
RC circuit, 19
exponent softkeys, 70

F

font size, changing, 14
frequency slice

definition, 123
Frequency View, see Output

Manager

Function Analysis

Summary of Operations, 144
function transient, 85

G

GaAs properties, 152
Graphics Environment
BJTDC circuit example, 58
Summary of Operations, 144
Graphics Environment, 144
Graphics Manager
clearing all graphics, 115
coordinate entry tips, 108
creating an accurate schematic,
107
grid coordinates, 107
items, 106
oversize schematics, 115
printing the schematic, 115
setting element coordinates
and orientations
automatic generation, 111
Summary of Operations,
111
setting element coordinates
and orientations, 110
setting node coordinates
Summary of Operations,
109
setting node coordinates, 108
setting wire coordinates
automatic generation, 113
Summary of Operations,
113
setting wire coordinates, 112

Summary of Operations, 106
updating the schematic, 115
viewing the schematic, 114
Graphics Manager, 105
grid coordinates, 107

HILJ, KL

imaginary display form, 146
inconsistent values, meaning of, 91
inductor entry, 74
input screens, 15
installing a ROM card, 10
Kermit, 65, 120
Line Plot, see Output Manager
loading

a data file, 119
loading data from stack, 16

Macintosh, see computer
magnitude display form, 146
Main Menu

items, 12

Summary of Operations, 13
Main Menu, 12
memory

estimates, 17

free, 17

requirements, 17

warnings, 18
Miscellaneous Info

items, 148

Summary of Operations, 148
Miscellaneous Info, 147
moving around the screen, 12

N

node coordinates
setting, 108
Node Manager
adding a node, 103
deleting a node, 103
editing a node, 103
items, 101
setting the reference node, 104
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Summary of Operations, 102

Node Manager, 101
Node Plot, see Output Manager
node slice

definition, 122

Node View, see Output Manager

o

OP analysis, 93

operation point analysis, 93
orientation of elements, 111
Output Manager

168

Data View
exiting, 126
plotting the data slice, 126
saving the data slice, 126
Summary of Operations,
127
understanding, 124
Data View, 123
Display Forms
Display Precision, 146
Display Type, 145
Display Forms, 145
Frequency View
exiting, 135
marking frequencies, 134
plotting frequency slice(s),
135
saving frequency slice(s),
135
Summary of Operations,
136
using, 134
viewing a frequency slice,
135
Frequency View, 134
Node Plot
plotting ranges, 140
Summary of Operations,
141
Node Plot, 140
Node View
exiting, 130
marking nodes, 128
plotting node slice(s), 129
saving node slice(s), 129
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Summary of Operations,
130
using, 128
viewing a node slice, 129
Node View, 128
Source Value View
exiting, 133
marking source values,
131
plotting source value
slice(s), 132
saving source value
slice(s), 132
Summary of Operations,
133
using, 131
viewing a source value
slice, 132
Source Value View, 131
summary of views, 123
Time View
exiting, 138
marking times, 137
plotting time slice(s), 138
saving time slice(s), 138
Summary of Operations,
139
using, 137
viewing a time slice, 138
Time View, 137
Value Plot
Equation Plot, 143
Line Plot, 143
plotting ranges, 142
Point Plot, 142
Summary of Operations,
144
Value Plot, 141
Output Manager, 121
output nodes
definition, 122

P,Q

packing a circuit, 64

PC, see computer

phase angle display form, 146
piecewise-linear transient, 84



Plots see Output Manager
plotting ranges, see Output
Manager
Point Plot, see Output Manager
Precision, 145, 146
preparing the current circuit, 89
printing the schematic, 115
properties
GaAs, 152
Si, 152
pulse transient, 83
PWL transient, see piecewise-
linear transient

R

RAM, see memory
RC circuit
AC analysis, 36
adding circuit, 20
adding elements, 22
adding nodes, 21
analyzing, 33
drawing schematic, 30
example, 19
OP analysis, 33
TF analysis, 36
TR analysis, 39
real display form, 146
reference node, setting, 104
removing a ROM card, 10
resistor bands
descriptions, 149
digit bands, 149
exponent band, 150
restrictions, 149
tolerance band, 150
resistor colors
Summary of Operations, 150
resistor colors, 149
resistor entry, 72
ROM card
environmental limits, 157
installing, 10
removing, 10
service, 156

S

schematic, see Graphics Manager

Search Mode, 14
selecting the current circuit, 63
setting the reference node, 104
Si properties, 152
slice, data, see data slice
slice, node, see node slice
slice, source value, see source

value slice
slice, time, see time slice
source value slice

definition, 123

Source Value View, see Output

Manager

Sparcom
how to contact, 155

Spice48
revision, 11
starting, 11
tutorial, 19

stack

loading data from, 16
standard components, 152
standard display form, 146
standard prefixes, 153
starting Spice48, 11
Summary of Operations, 159
summary of screen softkeys, 159
summary of softkey actions, 161
support, 155
system flags

flag -60 (alpha), 16
system flags, 16

T

technical support, 155
Text Editing

Summary of Operations, 15
text editing, 15
TF analysis, 93
time slice

definition, 123
Time View, see Output Manager
TR analysis, 97
transfer function analysis, 93
transferring

a circuit, 64

a data file, 119
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transient parameter entry
Summary of Operations, 71
transient sources
function transient, 85
piecewise-linear transient, 84
pulse transient, 83
transient sources, 82
transient sweep analysis
continuing, 99
new, 97
transient sweep analysis, 97
tutorial, 19
types of analysis, see analysis types
types of elements, see element

types

UV,W,XY,2Z

updating the schematic, 115
user flags
flag 57 (font), 17
flag 61 (units), 17
user flags, 17
Value Plot, see Output Manager
viewing items too wide for the
display, 14
viewing the schematic, 114
voltage source entry, 76
voltage-controlled current source
entry, 80
voltage-controlled voltage source
entry, 78
warranty, 156
wire coordinates
setting, 112
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0 PocketProfessional

e Software for HP 48 Graphic Expandable Calculators

Here are many of the HP 48 Calculator Software
titles and accessories now available.

ENGINEERING

EE#Pro

Engineering Electronics Pac

Electrical Engineering Reference Pac
Solid State Electronics Pac

Spice48 Pac

Mechanical Engineering Pac
Mechanical Engineering Reference Pac
Structural Analysis

MATHEMATICS

AND STATISTICS

Calculus Pac

Geometry/Surveying Pac

MathePro

Engineering Mathematics Pac
Mathematics Pac 1

Mathematics Pac 2

Mathematics Pac 2 - Professional Extension
Statistics Pac

NAVIGATION

Celestial Navigation Pac

Flight Navigation System w/GPS Connection
Navigare, Navigation Pac

SCIENCE

Chemistry Pac
Chemistry Reference Pac
Physics Pac

For HP 48 owners in North America, Central and

South America, Australia and Pacific Countries, call:

da Vinci Technologies Group, Inc.
899 NW Grant Avenue
Corvallis, Oregon 97330 USA
Phone (541) 757-8416 © Fax (541) 753-7821
Email: sales@sparcom.com
Website: http://www.sparcom.com

ACCESSORIES

AND PERIPHERALS

Business Pac

CaleWriter

Games48

Oil Cargo Calculations

Personal Information Manager

256K & 512K byte RAM Card; 48GX only

DISKETTE SOFTWARE AND
SERIAL INTERFACE KITS

CaleWare Link - PC (I1P 48G, GX; S, SX)
CalcWare Link - Mac (HP 48G, GX, S, SX)
Mathematics: Pre-Calculus

Mathematics: Calculus and Advanced Math
Physics: Mechanics & Thermodynamics
Physics: Electricity & Magnetism

Physics: Optics, Waves & Relativity

BOOKS FROM

ARMSTRONG PUBLISHING

HP 48 HandBook - An Overall Reference Book
HP 48 PocketBook - A Pocket Reference Guide
Intro to 1P 48 System RPL - Most Advanced
Programmers Tool

For HP 48 owners in Europe, Africa, Indian
Subcontinent and Middle Eastern Countries, call:

BB Marketing Ans.
Ensjoveien. 12 b
Oslo, Norway
Phone (47) 22 67 11 57 » Fax (47) 22 68 05 05
Email: bbm@sn.no
Website: http://www.sn.no/home/bbn

© 1997 da Vinci Technologies Group, Inc. All rights reserved.
PocketProfessional and CalcWare are registered trademarks of da Vinci Technologies Group, Inc.
Printed in US.A.
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