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Overview

The Stamp Pak 11 is a 32-bit floating-point math

coprocessor with aversatil e interface that makes it

easy to interfaceit with avariety of

microcontroll ers including the Basic Stamp from

Parallax. However, you can easily interfacethe

Pak 11 with pradically any modern

microprocesor. The Pak 11 can add, subtract,

multi ply, and dvide numbers between +/-

6.8056469% 10®. The small est number the Pak I

can represent is +/- 1.17549435x 1038 Here are

some of the Pak I1's major fedures:

* Robust, spead independent serial interface

* Usesasfew as2 pinsto conred to the host

e Can conred multi ple devicesto the same 2
pins with ore additional pin per device

» Can work with IEEE754floating point
numbers

*  Workswith Stamp Il's ShiftOut and Shiftin
commands

» Synchronous operation — read results when you
arerealy for them

* Adds 16-bits of general-purpose digital 1/0
pins

» Fast 20Mhz spedl (can be reduced to save
power)

 FEasyto use

The Pak 1l isa standard 28-pin .3 IC. In order to
operate it must have aregulated supgy of 5V and



conredionto a dock element. The Stamp Pak Il
includes a20MHz ceramic resonator that you can
useto clock the dip.

Other than the power and clock conrections, the
Pak 11 requires at least two wiresto conrect
between your microcontroll er (the host) and itself.
Depending on the host's cgpabiliti es and your
applicaion, you may want to use more pinsfor 1/0
(upto 5 gns).

If You Need Help

If yourequire asgstance with your PAK-1,l please
fed freeto contad us. The best way to get suppat
isvia email (stamp@al-willi ams.com). However,
you may aso cdl between 9AM - 4PM Centrd
Time & (281) 3344341.Youcan dso fax to (281)
538-2147.Be sure to check out our Web page for
updates at www.al-willi ams.com/awce htm.

Registering Your PAK-II

Please take amoment to register your e-mail
addresswith AWC. Simply send an e-mall
message to pakreg@al-willi ams.com. AWC will
nat make your addressavail able to ather
companies, bu we may periodicadly send you
upckted technical nates. You'll aso receive
information abou new microcontroll er products



10

11

12

13

14

RESET

N

ENABLE/BUSY

BUSY/MODE

SIN

SOuUT

CLK

Vss

Vss

RES1

RES2

BO

B1

B2

B3

PAK-II

A7

A6

A5

A4

A3

A2

Al

A0

vdd

Vss

B7

B6

BS

B4

28

27

26

25

24

23

22

21

20

19

18

17

16

15




and spedals.

Pin Name Type Description

3 Busy/Mode | Input/Output | Thispin hastwo functions. At start up, if the
pinis pulled up by aresistor, the PAK1 uses
thispin asabusy indicator. The pin will read O
when the PAK is not busy. However, if at
startup the pinis pull ed to ground, the PAK
will indicae its busy status on the Enable/
Busy pin.

2 Enable/ Input or If Busy/Modeispulled high at start up, the

Busy Open Enable/Busy pinisonly aninput. Bringit low
Colledor to disable the PAK, or high to enable it.
Output However, if Busy/Modeis pulled low at start
up, this pin serves as an open-colledor 1/0
pin. If the host pulls the pin low, it disables the
PAK. If the PAK ishusy, it pullsthe pin low.

6 CLK Input The host pulses the CLK pin to shift datain or
out of the PAK II.

4 SIN Input The PAK Il reals data from this pin. Y ou may
short SIN and SOUT and use the same pin for
input and output if the host is cgpable of
treding asingle pin asan /O pin.

5 SOUT Open The PAK Il writes data to the host on this pin.

Colledor Sincethe pinisopen colledor, you'll neel a
Output resistor to 5V on thispin. You may short SIN
and SOUT together to use one pin for 1/0

1 RESET Input Hardware resets the PAK 11 when low.

718/ | VSS Power Ground - pleesse mnned all ground pins.

19

20 VDD Power +5V

9 RES1 Clock Conneds to resonator

10 RES2 Clock Conneds to resonator

21- | AO-A7 1/0 General purpose1/O

28

11- BO-B7 1/0 General purpose1/O

18




Pin Connections

Code Name Alternate | Argument | Returns Description

$01 LOADX N/A FP Nothing Load X

$02 LOADY N/A FP Nothing Load Y

$03 READX N/A None FP Read X

$04 SWAP N/A None Nothing Swap X and Y

$05 DIGIT N/A DIGIT ASCIIDIGI | Find ASCII digit from X

T

$06 IEEECVT N/A None Nothing Convert X to IEEEformat

$07 FLOAT $87 None STATUS 24-bit integer in X to
floating point

$08 COMMCK N/A None $2A Communications check

$09 FPCVT N/A None Nothing Convert X from IEEE
format

$0A CHS N/A None Nothing X=-X

$0B INT $8B None STATUS Convert X to 24-bit integer

$0C MUL $8C None STATUS X=X*Y

$0D DIV $8D None STATUS X=XIY

$OE SUB $8E None STATUS X=X-Y

$OF ADD $8F None STATUS X=X+Y

$10 OPT N/A OPTS Nothing Sets option hits

$11 ABS N/A None Nothing X=[X]

$12 STO N/A REG Nothing REG=X

$13 RCL N/A REG Nothing X=REG

$14/$94 DIRA/B N/A DIRS Nothing Sets direction register

$15/$95 | RIOA/B N/A None IBYTE Reads input byte from port

$16/$96 | WIOA/B N/A OBYTE Nothing Writes byte to output port

$17 XTOY N/A None Nothing X=Y

$18 YTOX N/A None Nothing Y=X

$19 SQRT $99 None STATUS X=SquareRoat(X)

$1A LOG $9A None STATUS X=Ln(X)

$1B LOG10 $9B None STATUS X=Log(X)

$1C EXP $9C None STATUS X=g** X

$1D EXP10 $9D None STATUS X=10** X

$1E POW $9E None STATUS X=X**Y

$1F ROOT $OF None STATUS X=Yth Roat of X

$20 RECIP $A0 None STATUS X=UX

$21/$24 | SIN/ASIN $AL$A4 | None STATUS X=sin(X) (radians)

$22/$25 | COS/ACOS | $A2/$A5 | None STATUS X=cos(X) (radians)

$23/$26 | TAN/ATAN | $A3/$A6 | None STATUS X=tan(X) (radians)

Software Commands
Notes and Key:

®  FP-32 hit floating point number (see text for format)

®  DIGIT —A digit number. Zero returns +, -, or space if the number is
positive, negative, or zero. Seereference for more details.

®  ASCIIDIGIT — The ASCII representation d the requested digit
®  STATUS- Hoating point error flags

®  OPTS-Options ( $80 turns on saturation; $40 enables rounding)




®  RREG-Temporary storage registers (0-23)
® DIRS-Byteindicaing port directions (O=input, 1=output)
® |IBYTE, OBYTE - Input or output byte

®  Using the aternate form of a cmmand preventsit from returning the
status result.

Floating Point Numbers and Errors

The 32-bit floating point representation used by
the Pak Il isamodified version d the IEEE7/54
format. Thefirst byte isthe exporent (biased by
127). If the exporent is zero, the number is zero.
The seandbyte mntains the most significant bits
of the mantissa. The most-significant bit isthe sign
bit (1 is negative) and the mantissa starts with an
implied 1 kefore the dedmal paint. The next two
bytes are the remainder of the mantissa.

This differsfrom the IEEE745format (the one
used by PC C compil ers, for example) only
dightly. In the IEEE745format, thesignisin the
most-significant bit of the exporent. The most-
significant bit of the first byteis actually the least
significant bit of the exporent. Otherwise, the two
formats areidentica. The Pak Il has functions to
convert back and forth between the two formats.

The accompanying disk contains a Windows
program (fconwvert.exe) that will convert between a
normal floating point number, the Pak 11's format,
andthe IEEE745format. Simply enter the number
you know and the program will display the other
two formats.



The status return hits contain the following
information:

Bit O — Integer overflow

Bit 1 — Floating paint overflow

Bit 2 — Floating point underflow

Bit 3—Divide by zero

Bit 4 — Not a number error

Bit 5— Domain error

Bits 6-7 — Reserved; aways 0.

A return of zero indicates no error.

Resetting

There ae several ways you can reset the Pak 1. It
isagoodideato reset the unit before using it, or
any time that you want to make sureitisina
known state. Thisis especially true when using the
Stamp. Eadh time the Stamp resets or wakes up
from dee, the I/O pins briefly become inpus.
This can fod the Pak Il into starting adata
transfer. Always reset the Pak |1 first.

The best way to reset asingle Pak 1l isto senda
spedal reset sequenceover the clock and chta
lines. This has the advantage that it doesn't require
any extral/O from the host. To send areset
sequence, bring the data pin to Oandraise the
clock to al. Whilethe dock remainsin the 1 state,
bring the data pin high. Thiswill i ndicae to the
Pak Il that you wish to reset. When the dock
returnsto a zero state, the Pak Il will reset. The
reset doesn't change any register values or port
pins, but it does reset communicaions to aknown



state.

Y ou can get the same result by bringing the enable
pin low and then returning it to high to enable the
Pak Il. Thisisuseful if youare mnreding more
than ore Pak to the same data and clock lines.
Youll need to use the enable pin then anyway, and
it makes aure that the seleded Pak isalwaysin a
known state. Using the data sequence method may
be unreliable when using multi ple Paks together.

Finally, you can force ahardware reset by bringing
the reset pin low. This might be useful if your
circuit generates a hardware reset signal based ona
brown-out detector or other master reset circuit.
Normally, you'll just conned the reset pin to the
+5V suppy and all ow the Pak Il to reset itself on
power up. If you dowant to drive this pin, make
surethat it isat 5V for normal operation. You can
use areset switch o other deviceif you pdl upthe
reset pin with a 10K-22K resistor.

Communications

There ae several schemes you can useto
communicae with the Pak 11. All of them revolve
arounda synchronots protocol invalving a dock
pinand 1 o 2 datapins. Datais shifted most
significant bit first, and samples at the rising edge
of the dock. All signalsare positivelogic (that is,
alisahighlogicleve). The Pak Il expasesa
separate input (SIN) and ouput (SOUT) pinsfor
hosts that can't easily handle bi-diredional 1/0
lines. However, for hosts like the Stamp o PIC, it



isasimple matter to tie these lines together since
SOUT is open colledor.

Therefore, the minimum number of lines you reed
aretwo. An ouput for the dock andan 1/0O line to
conred to SIN and SOUT. Youll conned the
Enable/Busy pin to +5V and wse apull up resistor
to 5V onthe Busy/Mode pin. This allows youto
reset the device and communicate with it. The only
problem is, you will have to make sure not to ask
the devicefor datawhileit is processng. Most
operations are quite fast, but some operations
(cdculating digitsand dvision, for example) can
take & much as 200uS with the provided
comporents.

For some gplications, thisisn't aproblem. For
example, astandard Basic Stamp |1 can't operate
fast enough for thisto be aproblem except for
divisionand dgit cdculations. However, you may
want to knov when the deviceis ready to process
There ae two ways you can accomplish this.

If you reed to dsable and enable the device you'll
want to drive the Enable/Busy pin. Using this pin
alows youto sharethe SIN, SOUT, and CLK

lines with ather devices that use asimilar protocol.
So to conred 5 Paks you'd only need 71/0 lines (5
enables, 1 SIN/SOUT, and 1CLK line). You dive
the Enable/Busy pin low to dsable the device If
you dan't plan to use this cgpability, just pull the
pin high with apull upresistor. If you are using
the Busy/Mode inpu (see below) you can still use



apull upresistor, or just tie the Enable/Busy pin
diredly to +5V.

If you groundthe Busy/Mode inpu at start up, the
devicewill also usethe Enable/Busy pin to tell

you when it is unavail able. It does this by driving
the linelow when it is not ready. That means the
hast must drive the pin with an open collecor
output if it wantsto dsable the device If you don't
neeal to dsable the device, you can just conned the
pinto apull upresistor and conred the Enable/
Busy pin to an inpu onthe host.

If youwant to use anormal output to drive the
Enable/Busy pin, bu you still want abusy
indicaion, you can conned the Busy/Mode pin to
5V through apull upresistor. Then the Pak Il will
use the Busy/Mode pin to signify it is busy (the pin
is high when busy). In this case, the Enable/Busy
pinisaways an inpu and you can driveit
normally.

Many commands have an alternate form. These
commands are the ones that return the floating
point error flags on completion. Using the dternate
form suppresses the status return value.

Onething to nde dou the status returns. All of
the commands that take any significant amourt of
timewill return zeros in the top kt of the resporse.
Youcan usethisas aform of busy indicaionif
you are unwilli ng to use any other pins. Simply
real the data pin urtil it reads zero. Thisindicates



that the deviceis ®nding the resporse. The
READX and RIOA/B commands do nd foll ow
this convention, bu they take very littl etimeto
exeaute anyway (lessthan 4L5).

To summarize, here are the ways you can
synchronize with the Pak 11:

1. Delay long enough to insure the operationis
complete

2. Monitor the Enable/Busy line whil e Busy/Mode
isgrounced. If you kring Enable/Busy low it
indicaes that the Pak 1l is disabled. If the Pak |1
brings the pin low, it meansit isengaged in
operations.

3. Place apul upresistor onthe Busy/Mode pin.
Thiswill cause the Busy/Mode pin to be high
when the Pak 11 is busy.

4. On commands that return status or ASCII digits,
you can wait until the data pin goes low.

Command Reference

ABS

Finds the asolute value of X. That isif X
is negative, negateit. If X iszero or
positive, leaveit aone.

ADD

Adds X andY leavingtheresultin X. Y is
unchanged. This command may take



approximately 55uUS in the worst case.

CHS
Negates the X register.

COMMCK

This command causes the Pak Il toissue a
$2A resporee. You can use thisto chedk
communicaions. The Pak Il will always
respondwith $28 pus the version number.

COS/ACOS

Sets the X register to the asine/arccosine
of X (inradians).

DIGIT

The DIGIT command accepts asingle byte
as an argument and returns asingle byte. If
theinpu byteisazero, DIGIT returns an
ASCIl +, and ASCII — or ablank character
depending onif the X register is positive,
negative, or zero. You can usethisasa
SGN function, bu it is mostly useful when
writing numbersin readable form.

If theinput number islessthan $7, DIGIT
returns the ASCII digit from the X register

that you ask for. For example, if X contains
13.141and youissue aDIGIT 1 command,
the return will be'3. DIGIT 2 will return



‘1.

Numbers greater than $30 return ASCII
charadersto the right of the deamal paint.
So using the same example, if youissie a
DIGIT $81,thereturn will be'l". DIGIT
$82will return'4'.

This command daes nat affect the X or Y
registers. It may take some time to exeaute
depending onthe digit you request, and the
number in the X register.

This command performs a mmplex
algorithm which involves converting the
number to an integer and badk to afloat in
several places. Sinceinteger to float
conversionislimited to 24 bts, this places
an upper limit on the size of the number
you can corvert with DIGIT. Note that this
does nat apply to using it as areplacement
for SGN. If you erate on alarge number
(or anumber with many significant digits)
and an intermediate result exceals 24 lits,
you may get an incorred answer, or the
PAK may fail to converge.

DIRA/B

These commands al ow you to set the
diredions of thetwo 8 [t /0O ports. On
power up, al pins areinputs. Setting a bit
to 1inthe DIR command causes the



DIV

correspondng 1/0 bit to be an ouput. So
isaiing aDIRA $83will make A7,A1l, and
A0 ouputs and al other pinsinpus.

Divides X by Y leaving theresult in X. Y
isunchanged. This command may take
approximately 190uS in the worst case.

EXP, EXP10

These mmmandsraise e(or 10) to the
power of X. Thisistheinverse of the LOG
and LOG10 commands.

FLOAT

The float command converts the 24-bit
integer in the X register's mantisainto a
floating point number ready for
cdculations.

IEEECVT, FPCVT

INT

These commands convert the X register to
|EEE format, or to the Pak I1'sinternal
format. If youload an IEEE number, you
must convert it beforeusingit in
cdculations. Once you convert to IEEE,
you must convert badc before using the
number in any calculations. These
operations are very fast, so it isn't a
problem to convert severa times.

Conwertsthe X register to a 24-bit integer.



To rea theinteger, issie aREADX. In
order to continue cdculations with the
same number, you'll need toissue a
FLOAT command, a reload the X register.
It is often quicker to use aSTO command
to save the X register, perform the INT
command, read the result, and then RCL
the original contents.

LOADX, LOADY

These mmmands take the next four bytes
you send and dacesthem inthe X or Y
register. The format is exporent first,

foll owed by the mantissa (most significant
bit first). You can aso load integers or
|EEE format numbers for conversion wsing
this command.

LOG, LOG10

MUL

OPT

These ommands find the natural or
common logarithm of X.

Multiplies X and Y leaving the result in X.
Y is unchanged. This command may take
approximately 120uS in the worst case.

Sets options. Send the option byte dter this
command. Using $80turns on saturation
(which represents over and unarflows as
minimum and maximum values). Using
$40enables roundng. If thisoptionis not



POW

RCL

on, results are truncaed which is faster, bu
lessacairate. On a power up reset, bah
flags are off.

Use the POW command to compute a
power. For example, to find 33cubed, set
X=33 and Y =3 then execute POW.

Recdl s the spedfied register to X. The
register is unchanged. Registers range from
0to 23.

READX

This command sends the four bytes that
comprise the X register to the host. The
host must clock in 4 bytes. Thefirst byte
will bethe exporent, and the following
threebytes the mantissa (M SB first). Note
that if you exeaute an IEEECVT command
the result will bein IEEE format. If you
exeaute an INT command, the exporent
will be meaningless and the mantissa will
be the 24 4t binary integer result.

RECIP

Computes 1/X. The Y register is
unchanged.

RIOA/B



This command reads 8 hits from the I/O
port. Of course, bits st to ouputs will read
whatever you are writi ng to them. The Pak
sends the byte immediately.

ROOT

Use this command to caculate roats. For
example, to find the aube roat of 10, store
10in X, 3inY, and wse the ROOT
command. The SQRT command is much
faster for squareroats.

SIN/ASIN

Setsthe X register to the sine/arcsine of X
(inradians).

SQRT

This command cdculates the square roat of
X.

STO
Stores X in the spedfied register (0-23).

SUB

Computes X-Y leavingtheresult in X. Y is
unchanged. This command may take
approximately 55uS in the worst case.

SWAP
Swaps X andY



TAN/ATAN

Sets the X register to the tangent/arctangent
of X (inradians).

WIOA/B

This command writes 8 bits to the 1/0 port.
Thisonly affeds pinsthat are set as
outputs. Send the byte immediately after
the coommand.

XTOY
Stores X in'Y withou changing X.

YTOX
Stores Y in X withou changing Y.

Typical Circuits and Software

Conreding the Pak-11 to its external comporentsis
simple. Supdy 5V to Vdd and goundthe Vss
pins. Conred the two ouer pins of the aramic
resonator to the RES1 and RES2 pins (the order
does not matter). Grourd the center pin of the
resonator. Conrect the RESET pinto 5V. For the
simplest mode of operation conred the ENABLE/
BUSY pinto 5V andthe BUSY/MODE pinto 5V
through a pull upresistor (10K-22K). Of course,
you'll also need to make conredions to the host
microprocesor. You may also want to make
different conredionsto ENABLE/BUSY and
BUSY/MODE if youwant to use different
methods of synchronizing.



Connections to Host
Data
Clock

Both Resistors:
10 to 22K

U/

SIN BUSY/MODE Busy output (optional)

2
SOuUT ENABLE/BUSY

6 10
5V CLK RES2 Resonator
1 9
RESET RES1
7,8,19 20
v vdd ==

1 PAK-II

Example 1. Conredionsto Stamp or similar host

If you are using the Basic Stamp |1 or Basic Stamp
[1SX, you'll have no problems using the Shiftin

and ShiftOut commands. Many Basic Stamp-
compatible compil ers have these mmmands too. If
you dan't have accessto these mmmands, don't
worry. Hereis ome simple ade (written in simple
PBasic) that shows the ations you have to take:

' B1is the byte to shift
shiftoutput:
output  datapin
for b7=0to 7
' Set data pinto O or 1
low datapin
if (b1 & $80) <> $80 then so0
high datapin

s00:
bl=b1*2 ' shift byte left



high clkpin
low clkpin
next
return

' B1 is byte to input byte
shiftinput:
input datapin
b1=0
forb7=0to 7
bl=b1*2
bl=b1 | in15
high clkpin
low clkpin
next
return

' could use pulsout

" could use pulsout

Youll findalibrary of Basic Stamp Il routines that
allow you to accessthe Pak 11 onthe companion
disk. Hereisasimple program that counts from 1
to 1000whil e blinking an LED conrected to the

Pak II's A4 pin:

i var word

gosub FReset 'reset
fpx=$10 ' set
gosub 10Dir

gosub FZeroX 'x=0
gosub FSwap ' x<>y
fpx=1

gosub FLoadInt 'x=1.0
gosub FSwap 'x<>y so

Debug "Start...", CR
for i=1 to 1000
fpx=il/2*$10
gosub I0Write ' Blink light
gosub FAdd ' x=x+y
fpx=4
gosub FDump ' print it out
next
Debug "End",cr

B4 to output

x=0.0, y=1.0



Hereisthe same program, bu instead of loading 1
as an integer, it loads .5:

i var word

gosub FReset 'reset
fpx=$10

gosu b IODir

gosub FZeroX 'x=0
gosub fSwap ' x<>y
fpxhigh=$7e00 'x=.5
fpxlow=0
gosub FLoadX
fpx=3
gosub FDump
gosub FSwap ' x<>y so x=0.0, y=0.5
Debug "Start...",CR
for i=1 to 1000
fpx=il/2*$10
gosub IOWrite
gosub FAdd ' x=x+y
fpx=4
gosub FDump
next
Debug "End",cr

Frequently Asked Questions

Q: How can | load a particular number to the X or
Y registers?

A: There aetwo methods. First, you can use the
fpconvert program to determine the 32-bit number
that corresponds to the number you want. Then



passit to the FLoadX (or FLoadY') subroutine.
Youcan also usethe LOADX or LOADY
command dredly. The other way you can load a
number isviathe FLOAT or FLoadlnt commands.

Q: Can | runthe Pak 11 from adifferent clock
source?

A:Yes. Any crystal or ceramic resonator up to
20Mhz may work. Remember, the ceramic
resonator has cgpadtors that you will haveto
suppy if you use acrystal or aresonator withou
cgpacitors. You'll usetwo capacitors (one on eath
RES pin). Youll haveto experimentally determine
the values. Start with about 15pf and work upto as
much as 100 for very low frequency crystals.
Youcan aso feed an existing TTL-level clock
signa into pin 16.

Q: Will running the Pak Il at alower speed reduce
its power consumption? Will it run faster?

A: Yesrunnng at slower spealswill save power.
Youwill probably not have successoverclocking
the Pak I1. However, contad AWC for information
on faster devices and aher customizations.

Q: Why are my results badkwards?

A: Make sure you are using MSBPRE with the
Shiftln command and nd MSBFIRST. Use
MSBFIRST with the ShiftOut command.



Q: Isthere aseandsourcefor the Pak 117?

A: No. However, if you have ahigh-volume
applicaionand you are concerned abou

avail ability, contad AWC abou obtaining a
license to produce your own Pak Il's or obtain
them from third parties.

Q: How can | compare two numbers?

A: To compare X and Y, store X away (using
one of the STO commands). Subtrad Y from X
andthen cdl DIGIT O to determineif the result
IS positive, negative, or zero (thisoperationis
very fast). Then restore X. Of coursg, if you
dorit mind destroying X, you can skip the STO
and RCL.

Q: Can | use more than one Pak at one time?

A: Yes. Youcan dive multiple Paks onthe
same data and clock lines aslong as you ony
enable one & atime. Of course, you could keep
them always enabled if you use separate data
and clock lines. You can use aresonator for
ead, or you can use asingle resonator and feed
pin 15 of the Pak with the resonator to pin 16 d
the other Paks (this will only work for asmall
number of Paks).

Basic Stamp Il Library

On the enclosed dsk you'll find FUTIL.BS2
which contains asimple library for the PAK-II.



The cdlsinthat file gopear onthe next page.



Cdll

Function

Notes

FReset

Reset the cprocessor

Always cdl first

FAdd, FSub, FMult,
FDiv, FLog, Flogl0,
FSgrt, FRedp, FEXp,
FExp10, FPow, FRoat,
FSn, FCos, FTan,
FArcSin, FArcCos,
FArcTan

Basic operations

Operate on X and Y

FSquare Square X

FChs Change sign

FAbs Absolute value

FSo, FRcl Store and recdl scratchpad | fpx=register number

FLoadX, FLoadY Load valuesto X and Y Placehex numbers
in fpxhigh and
fpxlow

FZeroX, FZeroY Load Oto X or Y

FPI Load X with pi

Fe Load X with e

FLoadInt Load integer to X Placeinteger in fpx

FReadX Rea X Placesresult in
fpxhigh and fpxlow

Fint Real X asinteger Leavesresult in
fpxhigh and fpxlow

FSwap Swap X and Y

FGetDigit Dewmde an ASCII digit or | Placedigit number if

compute signum fpx, returnsin

fpdigit

FDump Dump number on debug Set fpx to number of

terminal digits before dedmal

point

FOption Set options Optionsin fpx

FXtoY Y=X

FYtoX X=Y

IODir/I0Dirl Set I/O diredion register Diredions bitsin

(A/B)

fpx

|OWrite/l OWritel

Write to 1/O port (A/B)

Data out in fpx

IORead/|IOReal1

Real from /O port (A/B)

Returns byte in fpx




Specifications
Absolute Maximum Ratings

Parameter | Minimum | Typical Maximum

Supgdy 4.5v 5V 5.5V

voltage

Vddrise | .05V/ms - -

timeon

power up

Supgdy - 10mA 20mA

current

DC Characteristics (at 20MHz)
Ambient temperature under bias -55°Cto +125°
C
Storage temperature -65°C to +150°
C
Voltage on VDD with resped to VSS -0.3to +7.5v
Total power disgpation 1000mw
Maximum current out of VSSpin 300mA
Maximum current into VDD pin 250mA
Maximum output current sunk by any I/O 25mA
pin
Maximum output current sourced by any I/ | 25mA
Opin
Maximum current sink/source by A0-A7 200mA
combined
Maximum current sink/source by BO-B7 200mA
combined
Notes

When configured as inputs, al of the general-
purpcse I/0O pins on Port A have weg pul up
resistors (abou 20K) internally configured.




