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EXAMPLES

The following examples are given in an attempt to

familiarize the user with the Nono Processor ASSEMBLER.
EXAMPLE 1

The following program will add the contents of Register 5

and Register 6 and store the result on Register 6.

Source program was generated by the '"NANO PROCESSOR EDITOR",

and stored on file 2 of a cassette tape.
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G
Load the assembler into the 9830 and press RUN, FXECUTE.
After the Permanent Symbol Table is loaded into the Calculator,
Calculator will display;
@
FREIMT SWMEOL TRELE ©
s
Y
FEIMT THE FROGEAM
Y 9
STORE THE GulECT FILE OWFILE WO,
- S
rtdMMAMY SOURCE FILES
1
FILE HB. ¢ @
2
At this point sorce program stored on file 2 is loaded and the =
following pages are printed on the printer.
@
@
J
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EXAMPLE II

The following program examines 2 Direct Control
lines (DCP -DCI) and based on their conditions displays
a different message on an external display.

The editor listing and the assembler listings
are provided in the following pages.
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"H1 =EHMRAELE THE IHTEREUFPT.

AAF FEHD <EOTH FLHGE REE CLEHRE.-

HruFROSTR R 48 *REGH=44-

SUA F1 #LOARD ACC FROM FOIMTEER.-
LT *3EIF IF RCC < 4@

ATR 1«8 =CLEAR THE FOMTEERS

tHI : JMP EERD -
I =aPE STR E@.48 + REGH=48

LA #1 #LOAD ACC FREOM FOIMTER-

SGE *SKIFP IF ACC>=4@.

VR Rly4@ FOINTER=4i-

Evl: JMP READ

PG 377 #IHTERRUFT ROUTIHE-
SR RE #STORE THE ACC DURING.
+ THE INTERRUFT PERIOD:*~

| LA B1 #LOAD ACC FROM POINTER-

. TR DEa =0UTFUT RCC TO ARDDRESS-
+ LATCH (DEVICE SELECT @):*:%-

Al 2 = JUMF IHDIRECT TO LOC,

* 3189s ANMD 2 BITS OF RACCH

EL OTR DS2.48 =0UTFUT BLAHE -~
AMF DISP-

H OTE DS2«181 *=0UTFUT *A* CODE .
JMP DISP-

o 0Tk DS2.184 + OUTFUT *D* CODE-

IMP DISP-

E OTR DS2s 185 #0UTPUT *EY COLE-
JAMF DISP~

I OTE DS2s111 #=0UTPUT *I* CODE-
JMF DISP-

E OTRE DS2+113 =0UTFPUT K
AMF DISP-

i OTE 2s114 =0UTFUT

—
'

1 0TR 2s11e =0UTPUT
0NTE 29117 #0QUTFUT C

OTE 23122 *0UTFUT R
OTRE 2+123 #=0UTPUT 5:

—tnm T

DIisSP OTR DS1«48 «0UTPUT CODE -
* FOR ELAHE TO DEYICE 1:#~
?LE D53 #START THE DISFLAY-
iHE *DOUFLE THCEEMEMT THE
+ FOIHTER: #: %~
“TA 1: LIHA 2 *FELOAD THE HLL.
+ BY ITS YALUE EEFOFE THE -
* INTERRUFT QCCURED: «:%.-
MIDD EMI *EHARBLE THE IHTERFRUFT.

L: JMF DISF~
H: JIMF DISF-
a: JMF DISF-
OTR 2s128 *0UTFUT P: JIMF DISP-
R: JMF DISF-
50 JIMF DISP-
¢ OTR 2+131 #0UTPUT %: JMP DISF-
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FAGE 2

R R R S ettt F R R LS L RS R 8 kg i FriLEETFrr v r e ¥y

”) 57 EEFORE RETURH: %1%
S5 FIT +RETURH FROM IMTERRUFT~
= FLSETH STR R1+8 #FESET POIHTEFR-

-
x

AMF MIDDS

FESETE STR F1:48 *FEESET FOIHTER-
AMF MIDD-

(RG 1880 *DISPLAY:*:+ &
OISFLAY 15 OK:=xiss
iMF BEL *DISPLAY ELHHE-
P Tt #DISFLAY D~

JAHF I *DISFLAY I~
iMF = #*DISPLAY S«

AMP P: JMP L: JOMP R: IMP Y
JHMP BL: JMP I: JMP S: JMP BL-~
AMP 0 JMP K: JMP RESETR~
ORG 1848 *DISPLAY:#:*~

+ ERROR IH DISPLAY:=*:ixs
JMF E: JMP R: JUMF R~
JUP 0 JMP R: MF BL: JMP I
JAMP H: JMP BL: JMF D: JMF I~
JHF 5: JMFP P: JMP L: JMP RA-
JAMP %t JMF RESETE~

Fa OCT A:R1 OCT 1:R2 OCT 27

nEé@ QCT 8:DS1 0CT 1~

DZ2 OCT 2:D83 OCT 3~

FLAGA OCT @:FLAGL OCT 1: EHD<
ELOF .~
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EXAMPLE III
The following example will demonstrate the
"PATCH ASSEMBLING'" feature of the NANO PROCESSOR
ASSEMBLER and LOADER.

Suppose it is desirable to change the message B
of the example 2

""ERROR IN DISPLAY"

TO:

"ERROR IN DEVICE"

A short program such as the one following could
accomplish the desired change.

Y
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akG 1as8.-

JMF 483 = WIMP T0 EBL-

IMF 413 =dlMP TO D~

JHF 417 = JUplP TO ES

.'MP e
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AMP

AP 417 = JUMP To E-

P Shd = JUMP TO RESETES
EHD: EUF.
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ASSEMBLY LANGUAGE INSTRUCTIONS

ACCUMULATOR INSTRUCTIONS:

Skip on Bit N=1

Skip on Bit N=§

Set Bit N

Clear Bit N

Increment ACC (Binary)
Increment ACC (Decimal)
Decrement ACC (Binary)
Decrement ACC (Decimal)

Clear ACC
Complement ACC

Left Shift ACC
Right Shift ACC
Load ACC with ROM DATA *

Skip on E=1
Skip on E=§
Set E

Clear E

REGISTER AND 1/0 INSTRUCTIONS:

Load ACC From Register R

Load ACC Indexed

Store ACC At Register R

Store ACC Indexed

Input To ACC From DS

Output ACC To DS

Store ROM DATA At Register R*

Output ROM DATA To DS*

SBS
SBZ
SBN
CBN
INB
IND
DEB
DED

CLA
CMA

LSA
RSA
LDR

SES
SEZ
STE
CLE

LDA
LDI
STA
STI
INA
OTA
STR

OTR

=z Z Z2 Z

DATA

R,DATA

DS,DATA

pp
pp
pp
19
pa
pp
pp
pp

po
pe

g9

po
11

oo N

119 N,
199 N,
199 N
ppp pop
ppp p1p
ppg Pl
ppp A1l
pop 199
ppp 191
ppp 119
ppp 111
pp1 111

 DATA__ _,

pp
pp
1p
19

p1
11

g1

ke 8 !

p1
g1
11

11

L

p11 111
i 11
119 198
119 191

1, R,
19, 7
11, R
11: R 4
pp. DS,
p1, DS,
01 R
DATA s
pp DS
DATA.

O

R R RO
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Set Control K STC K pp 197 | K,
Clear Control K CLE « 18 141 . X,
Skip On Flag J=1 SFS J pg p11 J .
Skip On Flag J=p SFz J pp 111 , J .,

COMPARATOR INSTRUCTIONS:

Skip On ACC >RO SGT pp pp1 ppp
Skip On ACC <RO SLT pp pp1 ppl
Skip on ACC = RO SEQ pp pP1 P1p
Skip On ACC 3RO ~ SGE pp pp1 191
Skip On ACC RO SLE pp pA1 199
Skip On ACC #RO SNE pp pp1 119
Skip On ACC = 0 SAZ pp pp1 P11
Skip On ACC # 0 SAN g9 pp1 111

PROGRAM CONTROL INSTRUCTIONS:

Jump To Address JMP ADDRESS 19 pgp PN"
__OFFSET
Jump Indirect To Address JAT U 19 g1p, U |
Jump Sub T Address * JSB ADDRESS 1p pp1PN*
_QFFSET__
Jump Indirect Sub To Address JAS U 19 p11, U
Return From Subroutine RTS 18 111 pop
Return From Interrupt and RTE 19 119 pp1
Enable Interrrupt
Return From Interrupt RTI 1p 419 ppp
No Operation NOP A1 p11 111
D%’%able The Interrupt DSI 19 191 111
Enable The Interrupt ENI pp 141 111

* Double Byte Instructions

* PN = Page no. g
Kamran Firooz
October 21., 1974




NANO PROCESSOR LOADER

Nano Processor loader is a program that loads the object files
produced by the Nano Processor Assembler and stored on cassette
tapes into the ROM-RAM Simulator. At the beginning of the execu-
tion the calculator questions the file number where the object

file is stored. Then it askes;

"PATCH LOADING?"

If the reply is negative all of the unused locations of the ob-
ject file will be loaded by the code for instruction NOP (137).
If patch loading was requested; only the assembled codes will be

loaded.

Kamran Firooz
Sept. 1974




Example:

Consider the program given on the following page. In
order to load the object file of this program into ROM-RAM
Simulator, load the Loader program into the calculator and
RUN EXECUTE.

"FILE NO.?"
6
"PATCH LOADING"
N

Since the answer to the latter question was negative locations
§ to 507, and 52f to 1@57 and 11ff to 1777 will be filled by
the code for NOP. (137 ocT.)

However, if the reply was "Y" the only locations effected in
the ROM-RAM would be 51§ to 517 and 196§ to 1§77. Rest of the
memory would remain unchanged.

This feature of the loader can be used to combine (PATCH) object
files of different source programs.
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THE FOLLOWING IS A DOCUMENTATION OF THE
NANO PROCESSOR ASSEMBLER anp LOADER WRITTEN
For H.P., 2100 CoMPUTERS. [WO PROGRAMS FOR
TRANSFERRING SOURCE PROGRAMS FroM 9830 TO
2100, AND TRANSFERRING OBJECT FILES FROM
2100 1o 9830 ArRe ALSO INCLUDED.

PLEASE BEAR IN MIND THAT NANO PROCESSOR
MATERIALS ARE H.P. PRIVATE.

FOR FURTHER INFORMATION, RECOMMENDATIONS
OR IN CASE OF DIFFICULTY PLEASE CONTACT
KAMRAN FIROOZ AT

303-667-5000 Ext. 2873

DecemBer/1974
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NANO PROCESSOR ASSEMBLER

PURPOSE: To assemble a source program for the

Nano Processor using an HP 2100 Computer

MEMORY REQUIREMENTS: 16K

SYSTEM REQUIREMENT: DOS III

Kamran Firooz

December, 1974
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DESCRIPTION: The Nano Processor Assembler is an abso-

lute assembler designed to assemble source
programs stored on a disk and to generate equiv-
alent object code files. A loader program can
then be used to load these binary files into a
ROM-RAM Simulator, or a PROM. The assembling

is performed in two passes. Pass one searches
for user defined symbols, and pass two trans-
lates the mnemonic source program statements to

their equivalent binary codes.

These binary codes are stored in an array called

the object file. At the end of pass 2 the object
file is stored on the disk. The file name where

this array will be stored is requested at the

beginning of the program.
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[?\ ASSEMBLER OPTIONS: The following questions arc asked at the
heginning of exccution:
"LISTING?"
If the response to this option is "YES" the Logical
Unit where the listing must be done is requested; other-
wise, listing of both passes will be suppressed.
this casc all of the assembly and error messages
will be listed on Logical Unit 1 (CRT).
Next question is:

"OBJECT

FILE NAME?"
Object file must be a binary file of at least 8
sectors. These files can be created prior to the
execution of the assembler ty using the following
command:

:ST,B,name, 8
If the number of sectors in the file is less than
8, the computer will display:

"FILE name IS TOO SMALLM

"OBJECT FILE'S NAME?"

Note that the type of file is not searched by the

assembler, any type of file other than Binary File

will result in an error at the time of storing the

object codes into the object file (at the end of
Pags 14

The following questions are asked next:
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"HOW MANY SOURCE FILES?"

"ENTER SOURCE FILE'S NAME?Y
Up to five source files can be given. The assembler
will assemble the source files in the order that
file names are entered. Only one file name should
be given at a time. If more files are needed the
computer will display:

"ENTER SOURCE FILF'S NAME?"
If any of the Source Files are not found on the
disk, the computer will display:

"FILE name NOT FOUND"

"ENTER SOURCE FILE'S NAME?"
After all of the Source Files are entered, the assem-

bler starts to assemble the given Source Files.




OBJECT FILE: Object file is an array that holds the binary
codes of the assembled source program. At the end
of pass 2 this file is stored in a binary file of the
disk. A loader program can then be used to load the

object file to a ROM-RAM Simulator, or a ROM.

Object file is a 1024 X 1 array. Each location of

e ———gre (1 §

this file will hold the object code for that loca-
tion. For example; location 16 will hold the code
that must be stored on location 15 of the ROM. ;

(Due to the fact that the array starts from 1 and

ey

not §, all loc~»tions are decremented by one by the

"LOADER") <

Since object file has only 1024 locations, caution
must be taken not to cxceed location 1777 octal.
For example; the code that must be storcd un loca-

tion 2150 octal will be stored on location 150

S ————————— A AP

octal. (11'th bit is truncated); however the address

would appear as 2150 in the asscmbler listing.

At the beginning of the assembling all of the loca-

tions of the object file are initialized to }&?"’\ i

gty

(cohe—for_MIR) .  During the assembling T%% is over

written by other codes; however, the locations not

—_—

used will remain as ¥§J. This feature is used by

U ———

the loader for "PATCH ASSEMBLING". For further

information refer to '"NANO PROCESSOR LOADER".
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PROGRAM SOURCE FILES: As the name implies, program source
files are files stored on the disk that ceontain the
source programs. These files can be generated or
edited using standard HP 2100 editor or any other

available editors (CRTED for example).

Up to five files can be asscmbled at one time. If

more than one file is used, an EOF statement must

designate the termination of each filec.

USER bEFINED TABLE: User defined table is an array that
holds the numerical value or the address of the
labels. During pass 1 all the labels arec stored in
this array. In pass 2, everytime an alphabetical
operand is found, the assembler performs a linear
search into the user defined table to find the value

or the address of the operand.

Maximum length of the user defined table i1s 256 labels.
Exceeding this 1imit would cause the assembler to

print error messages, and any label encountered will

be ignored.

During the second pass, if any of the ignored labels
are referenced, the assembler will print "Undefined

Label" error message.
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GENERAL FORMAT: Each line of the program consists of one

LABEL:

or more separate fields. These fields arec: Label,

Opcode, Operand, and Comments. For the convenience

of the user these ficlds are separated by one or

more blank spaces. The following is a brief descrip-

tion of each one of these fields.

Label is a symbolic name that provides the ability

to refer to the instruction or the value generated

by the instruction. For example, 1in the instruction:

START LDA REG17

START is the label, and it holds the address of the
location where this instruction is stored on the
ROM.

But in the instruction:
REG17 OCT 17

REG17 is a label that holds the numerical value

assigned to it by the OCT instruction.

The first letter of a label must be alphabetical,
and the total length of the label cannot exceed

5 characters. I the first character of an in-
struction is blank the assembler assumes that
there is no label present. Repeated labzls cause

the assembler to print an error message.
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OPCODE:

MACHINE

Opcodes are mnemonic opcration codes stored
in the pcrmanent symbol table that are recognized
by the assembler and translated as machine in-

structions or Pseudo-instructiors.

INSTRUCTIONS: Machine instructions are those
instructions that the Nano Processor can execute
to perform a specific +ask. The assembler trans-
lates these instructions to their binary codes.

There are three types of machine instructions:

Type 1:

Single byte instructions that are self-

defined and do not require an operand.
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For example:

CLA *  CLEAR ACC

STE ¥ Set extend register

RTS *# Return from Subroutine

ENI * Enable the intrupt

INB ¥ Increment the ACC in Binary

SLE %# Skip if ACC € to register 0
Type 2:

Single byte instructions that require an

Operand.

For example:

SBS 5 # Skip if Bit 5 of the ACC is set
CBN BIT4 * Clear Bit4 of the ACC
INA DS5 # Tnput to ACC from Device 5

Type 3:
Double byte instructions that must be

accompanied by an Operand -

For example:

OTR 2,DATA *# Qutput ROM Data to Device 2
STR R5,FOUR * Store FOUR Into Register 5
JMP GOOD *#  Jump to Location GOOD

JSB ADD * Jump to Subroutine ADD
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~
~ PSEUDO INSTRUCTION: Pseudo instructions perform tuwo
types of tasks:
Type 1: ¢
They provide information to the assembler
about the program being assembled, such as
‘ ORG, EOF, END
Type 2:
They allow the definition of constants,
such as OCT, DEC, BCD. Obviously, type 2
of the Pseudo Instruction must be accom-
— panied by a label and an Operand, since
it is assigning the numerical value of the
Operand to the label.
OPERAND: Some instructions require the designation of an
Operand. This Operand could be a destination
address in a JMP instruction or the numerical value
of a Label in an assign instruction. There are
three types of Operands:
Type 1 - NUMERICAL VALUL:
This tvpe of Operand is used in a type 2
instruztion code, or in a Constant Define
Pseudo instruction.
"\ (Type 2 Pseudo instruction)

\lx\dl NTEPRRT! PR o
\ o CTAL LAk)fﬁ—V” PO  DEC PAEAPI LMJT’
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For example:

LDA 5 * LOAD ACC FROM REGISTER 5
SPL 4 * SKIP ITFF FLAG 4 1S ZERO
REG14 OCT 14 *  ASSIGN VALUE OF 14 70

* THE LABEL REG14

JMP 377 ' *  JUMP TO LOCATION 377
LDR 20 * LOAD ACC FROM ROM DATA 20
This type of Operand has to be numerical. 1f they

are being used in a type 2 instruction they cannot
exceed 7 or 17 (OCTAL); if they are being used 1in
a define constant instruction their octal value
should not exceed 377.

The following Operands are acceptable:

CBN 5 * CLEAR BIT 5 OF ACC
STA 16 * STORE ACC IN REGISTER 16
AN OCT 167 *  OCTAL 167

BB DEC 250 * OCTAL 372

CC BCD 89 * OCTAL 231

However the following Operands will cause error

messages:

SBN 20 SET BIT 20 OF ACC

(Accumulator has only 8 bitss)
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-
- SFS 14 SKIP IF FLAG 14 s SET @
(There are only § flags.)
DD OCT 19 (Unacceptable octal numbers.)
EE DEC 340 (Exceed 377 octal.) &
' BCD 140 (Exceed 377 octal.)
' Type 2. SYMBOLIC ADDRESS OR SYMBOLIC VALUE: @
This type of Opcerand is used in jump to
subroutine instructions or in a type 2
opcode instruction. ®
For example:
™ JMP LOOP &
JSB ADDNG
JBN BIT4
LDA RIZ &
STA R6
JATI INDI
L
This type of Oporand follows the same Syntax
rules as the Label; that is, it must begin with
an alphabetical character and must be less than "
or equal to 5 characters long. These Operands
must be defined somewhere in the program as
o addresses or constants. O
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Type 3 - SYMBOLIC OR NUMERICAL VALUE:

This type of Operand is a mixture of type
1 and type 2 Operands, and it is used in

type 3 instructions.

For example:

STR R4, FORTY
STR 4 ,FORTY
STR R4,40

STR 4,44

As the above examples indicate, this type of
Operand consists of two scparate fields. These
fields are separated from each other by a ",",

and there should be no blank space anywhere in the

Operand Field. The symbolic portion of Operand

follows the same rules as type 1 of the Operands.

COMMENTS: The comment field allows the user to tran-

scribe comments on the 1ist output produced by the
assembler. The comments field must begin with an
asterisk. This field could start at the beginning

of a line, such as:
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* THIS IS ONLY A COMMENT
or after the Opcode or Operand
AGAIN CLE * CLEAR EXTEND REGISTER

Comments are ignored during pass one.

If an "*" occurs at the beginning of a line, the

entire line 1is assumed to be a comment.

If a comment starts at the beginning of a line, up
to 64 characters can be used in each line. If a
comment begins after an Opcode or Operand, up to 28
characters will be printed and remainder will be

truncated.

ERROR MESSAGES: For the convenience of the user, the
assembler will print error messages if any error are
encountered. Along with the message the line

number where the error occured is printed.




PSEUDO OPCODES:

ORG:

END:

OCT:

DEC:

ORG is a Pscudo Opcode that provides
absolute program origin or starting
address of a scgment of a program.

The operand of the ORG must be an octal

number. If no ORG is encountered the
assembler assumes the starting address

to be zecro.

An EOF statement notifies the assembler
that the physical end of file has been
reached. This causes the assembler to

load the next source file.

End terminates the source language program.

Note that ORG, EOF, and END are not

executable statements; therefore, any

reference to these instructions would

cause an cerror.

OCT is a defining opcode that equates

the numerical value of the operand to

the label. Obviously, the operand needs

to be an octal number.

DEC Pseudo Opcode is another defining

—— .
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BCD:
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statement that converts the numerical
value of the operand to octal and
equates the converted number to the

label.

BCD is a pseudo opcode that converts
the numerical value of the operand from
BCD to its octal equivalent. Each digit of
the operand is taken as a 4 bit BCD

number.
For example, in the following statement:
TAG BCD 38

The assembler separates the number 38 to

3 and 8 as #@11 1¢¢4.

This number is then converted to octal
pp 111 @gpP (#7¢). Note that the operand

cannot exceed two digits.
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EXAMPLES

given in an attempt to
the NANO PROCESSOR ASSEMBLER.

The following cxamples drc

familiarize thc user with

EXAMPLE I

The following program will add the contents of Register 5

and Register 6 and store the result on Register O.

The source program was generated by the "CRTED EDITOR"

and stored on File NPEX1 of a disk.

FRGE  fasl S
Pis0: PROCE SRR e 30T HEL
ERORIE !
' PHIG PROGRAN HO0T PHE COUTENTS OF CEGLSTER 5 TD THE
. COMTEMTE OF REGI- LE & RHD STORE THE REZULT IN REGISTER .

LOOF LUA RS @LORl Aol FROM REG. S
DED #DECEEMENT IH DECTARL
SAM #SKLF O1F AL e
E DT #CERTE LR BT EHE 3
STH RS #STORE THE HCL TH 5
LOF K& +L0OAD ACe FROM REG. &
IHD +THCREMENT [H DEC AL
STH Re STORE ACC AT REGISTOR o
AT LOE
_ PEPLAT VHE DECREMENT AW 1HCEEMENT ROUTIHE
CEET 0 R
LH
STRoRE ke HAS THE A1
rﬁ or )% «DEFIHE RS A o THL S

N R
L
(Sl




o
Load the assembler into the 2100 as follow;
: PR, NPA o
After the program is loaded the computer will display;
|
.!
YES
|
FOR ulTRUT 2 o
g |
e o
0BJ1 2
|
e FILES 9
1 :
i
R FTLEY S HAME '
[ J
NPEX1
At this point the source program storcd on File NPEX1 is loaded
and the following pages are printed on the printer (Logical o
Unit 6). | !
|
o
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EXAMPLE II

The following program examines 2 Direct Control
lines (DC§ - DCl) and based on their conditions

displays a different message on an external display.

The editor listing and the assembler listings are

provided on the following pages.
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EXAMPLE III
The Following example will demonstrate the "PATCH
ASSEMBLING feature of the NANO PROCESSOR ASSEMBLER
and LOADER.

Suppose it is desirable to change the message B of
the example 2

"ERROR IN DISPLAY"

TO!:

"ERROR IN DEVICE"

A short program such as the one following could
accomplish the desired change.
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ACCUMULATOR INSTRUCTIONS:

s

ASSEMBLY LANCUAGE INSTRUCTIONS

Skip on Bit N=1

Skip on Bit N=§

Set Bit N
Clear Bit N
Increment ACC
Increment ACC
becrement ACC
Decrement ACC

Clear ACC

Complement ACC
Left Shift ACC

(Binary)
{Decimal)
(Binary)

(Decimal)

Right Shift ACC

Load ACC with ROM DATA *

Skip on E=1
Skip on E=§
Set k

Clear E

REGISTER AND I/0 INSTRUCTIONS:

Load ACC From Register R

Load ACC Indexed

Store ACC 1t Register R

Store ACC "ndexed -
Input Tc¢ ..(CC From DS
Qutput ACC To DS

Store ROM DATA At Register R* S

Output ROM DATA To DS*

SBS
SBZ
SBN
CBN
INB
IND
DEZB
DED
CLA
CMA
LSA
RSA

* LDR

N pp g1y N,
N ap 118 N,
N Apo1pp N,
N 14 188 N
pp ppp £pp
pp oanp #1p
pp ppg B¢
P4 F#e p1
Af ppg LiD
A ppg 1Pl
gp P98 11
off gpf 111
DATA 11 #p1 111
DATA ‘
Ap P11 111
49 111 111
19 119 1p@
I 119 191
R A1 1, R,
7 11 18, % ,
R 31 1i, R
7 111 R 4
DS A Ap DS
ns #1 p1, DS;
R,DATA 11 01 R
. DATA
DS,DATA 11 4 DS
DATA
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B> T

Set Control K

Clear Control K
Skip On Flag J=1
Skip On Flag J=§

COMPARATOR INSTRUCTIONS:

Skip
Skip
Skip
Skip
Skip
Skip
Skip
Skip

On
On
on
On
On
On
On
On

PROGRAM

Jump To

ACC >RP
ACC <Rp
ACC = RP
ACC 3R
ACC <RP
ACC #RY
ACC = §
ACC # B

CONTROL INSTRUCTIONS:

Address

Jump Indirect To Address
Jump Sub To Address*

Jump Indirect Sub To Address

Return From Subroutine

Return From Interrupt and

Return

Enable Interrrupt

From Interrupt

No Operation

Dissable The Interrupt

Enahkle The Interrupt

* Double Byte Instructions

* PN

R,

Page no.

e

-32-

STC
CLC
SES
SFZ

SGT
SLT
SEQ
SGE
SLE
SNE
SAZ
SAN

JMP ADDRESS

JAI U

JSB ADDRESS

JAS U
RTS
RTE

RTI
NOP
DSI
ENI

S
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NANO PROQCESSOR LOADER (NPL)
{Using H.P. 2100 Computer)

Nano Processor Loader is a program that loads the object
codes produced by the Nano Processor Assembler and stored
on a Rinary File of a disk into a ROM-RAM Simulatoer.

At the beginning of the execution the computer questions
the I/0 slot where the ASCII Card is placed, and then the

File mame where the object file is stored is asked:
Next question isj
"PATCIL LOADING?"

If the reply is negative, all of the unused locations

of the object file will be loaded by the code for instruct-
ion NOP (137 octal). If patch 1lcading was requested; only
the assembled codes will be loade: and all usused ‘nocations

will remain unchanged.

Kamran Iirocoz
December/ 1974
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Example:

Consider the program given on the following page. In order
to load the object file of this program into ROM-RAM Simulator,
load the Loader prog}am into the computer and RUN EXECUTE.

"OBJECT FILES'S NAME"
0BJ1

"PATCH LOADING?"
NO

Since the answer to the latter question was negative, locations
p to 57, and 52p to 1p57 and 11pp to 1777 will be filled by
the code for NOP.

- —— 'V"ﬂ'.ﬁir"——"""—‘"'"aﬂml ‘l'"'._'e‘—"r'_'-ﬁ. ""T"f\f

Q.

llowever, if the reply were "Y' the only locations affected in
the ROM-RAM would be 51p to 517 and 1§68 to 1977. The rest of

the memory would remain unchanged.

This feature of the loader can be used to combine (PATCH)

object files of different source programs.

Kamran Firooz
December/1974
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from 2100 to a 9830 caiculater. The o

by 2108 Nano Processor \ssembler are Il

tape as follows:

The punched binary tape can then be

produced by the 9830 Assembler, there
loaded into a ROM-RAM Simulator using

loader program.

program cnaices the user to Transit

e
usin: 2 paper tape reader and stored oI

ser nis binary Ziles
hject files procuced

ad by this progrem

ssette tapes.

a
The files stored by this program a.¢ compatable to the £iles
-

ore, they can be
the 0830 Nano Processor

e
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This program punches a source fil
Mrocessor iditor™on paper tape
iper tape can then be stored o &
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GENERAL INFORMATION

Nano Processor support materials may be ordered

from LID at no charge. The Nano Processor User's

Guide may be obtained by asking for drawing number
A~-5955-0331~1. Also a limited quanity of software
material, ie 9830A EDITOR, ASSEMBLER, LOADER CASSETTE.

and 2100 DOS 1ii paper tape are available at no charge.

Whe osrdering, csprecify one of the following:
93830A NANC PROCESSOR SOFTWARE CASSETTE
2/N 5061-0768

2100 NANO PROCESSOR SOFTWARE PAPER TAPE
P/Y¥ 5061-0769

Thrse materials are limited, and when the supply is
exhausted no more will be available, You may be
abie to check around your division for others who

have these software materials,

e RPN TR B AT AT







NANO PROCESSOR

George Latham
7/29/75

"DATA BUS APPLICATION HINTS'
I. Data bus rise time equations where "Cp'" is the total data bus capacitance
external to the Nano Processor package.

A. "A" Chips
Rise time

7.7(Cy + 7)ns (Cp in pF)

B. "B" Chips
Rise Time

9.6(CD + 7)ns (CD in pF)

C. "C* Chips (N© VLR AVALADLE)
Rise Time = 11.5(Cp +7)ns (Cp in pF)

D. We will define data bus rise time as:; r.t. (data)* (to a 4.0 Volt level)
E. A max. loading of one T?L input (1.6mA) is allowed.

F. The data bus rise time is measured from the last data output low (''0")
or from the last moment the ROM applies a zero on the data bus. It
is therefore important to watch the time between TPA2 valid and TpGH
(program gate) to be sure that the ROM does not glitch the data bus
low just before a valid high ("'1') is output by the ROM. It is reason-
able to use maximum values of both TPA2 and TPGH at the same time.

G. The equations for interrelating these pa:ameters are:
1. ClKt> r.t. (data) + Typ +Tpy max.

2. CIKT> min. spec.

3. CIKT> Tppz + Taa + Trp
Note: TaaA include r.t.(data) to 4.0 Volts

4. CIKT> Tpgy max.+ Tgp + TIp

Reasonable values to use for Tpy max. (not speced) are:
"A" Chip, 110ns; "B'" Chips, 140ns; "C'" Chips, 170ns.

II. Other suggested Data Bus Pull-Up Methods.

A. The most simple pull-up method for grcetcr data bus speeds is to connect a
10K resistor from each data bus to 12¥ or 9V for "A" or "B" § "C" chips
respectively. This is pemmissible providing that the circuits on the
data bus have a maximm voltage rating of at least 7;0 volts. One LS
input is assumed (0.36mA). The principle of operation is that then N.P.
output pull-up FETS will self-clamp the data bus to approximately 6.5
Volts using 10X ofm resistors. Uesign cor);rnnts for this method are:

L T | - e | o
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uA" Chips: r.t.(data) = 2.4 (Cp + 7)ns

wp" Chips: r.t.(data) = 3.6 (Cp + 7)ns

nC" Chips: r.t.(data) = 3.9 (Cp + 7)ns (Cp IN pF)

A faster yet method which yields a lower clamp voltage (=5.5 Volts max.)
uses 7.5K ohm resistors connected as in part A, but also connects clamp-

ing Schottky diodes between the data bus and the 5 volts supply.
Design cor;tants for this method are:

“A" Chips: r.t.(data) = 2.2 (Cp+ 7)ns

"B" Chips: r.t.(data) = 3.1 (Cp + 7)ns

3.4 (Cp + 7)ns . (Cp in pF).

"C'' Chips: r.t.(data)




