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ABSTRACT

This application note describes for the user of the
SC/MP Low Cost Development System (LCDS) a
method of programming MM5204 or MM4204 Program-
mable Read Only Memories (PROMs) that is both
inexpensive and highly efficient.

INTRODUCTION

In the development cycle, there is a point in software
development between read/write memory program
debug and commitment to mask programmed ROMs.
This is generally filled by using erasable PROMs; this
allows the user to test the program in the end applica-
tion, and then to correct any errors that occur. Also,
for the small quantity user, in the end application
PROMs may be more practical to use instead of ROMs.
This can be inconvenient, however, if a PROM program-
mer is not readily available.

With the method described in this application note, the
LCDS user can construct, using wire-wrap techniques,
an inexpensive PROM programmer that plugs into the
SC/MP LCDS backplane and programs a 512-by-8
PROM in less than 10 seconds. The only additional item
required is a 65V power supply capable of delivering
500 mA.

CAPABILITIES

The driver software has the ability to copy a PROM into
memory for subsequent duplication, to verify a PROM
against. memory, to program a PROM from any memory
area, and to verify that a PROM is erased.

An added feature of the PROM programmer is an LED
that is active when the high voltage is being applied to
the PROM socket.

NOTE
Damage to the PROM and/or the programmer may
result if the PROM is inserted or removed when
the LED js turned on.

Listed at the end of this article are two versions of the
driver software. |f the user has a TeIetype@ the first pro-
gram can be used. If no Teletype is available, the second
program uses the LCDS control panel for all entries.

®Trademark of the Teletype Corporation.

COMPUTE Newsletter ® Vol. 3 No. 7

EXAMPLES OF TELETYPE OPERATION

The Teletype (TTY) program works in conjunction
with the TTY DEBUG package contained on the LCDS
Motherboard. The following are some examples of TTY
operational routines; the user’s read/write memory is
assumed to be located from X’1000 to X'17FF.

i NOTE
The 65V power supply should be turned on
throughout all of the following operations.

(A dash [-] denotes a debug prompt, a question mark
[?] denotes a programmer prompt.)

Loading an LM Tape and Programming

-L1000 CR Load tape into memory starting

(CR = carriage return) at address X'1000.

-GO0 CR After tape loads, the user trans-
fers to programmer software.

?P1000 CR Check PROM for erased condi-
tion, then program from X’1000.

?V1000 CR Verify PROM against memory.

? Ready for next command.

NOTE

The PROM is now programmed. Pressing the
HALT button returns to the DEBUG monitor if
desired. The following examples show the initial
system state to be in DEBUG.

Duplicating a PROM

-GO CR Transfer to programmer routines.

Put PROM to be duplicated in
socket on programmer card.

?C1000 CR Copy PROM data into memory
starting at X"1000.

Put blank PROM in socket.

?P1000 CR Program PROM.
?V1000 CR Verify PROM.
? Ready for next command.

Program PROM Without Check for Erased Condition

-GO CR Transfer to programmer routines.
Put PROM in socket.

?Y1000 CR Program PROM from X'1000
without check for erased.

?V1000 CR Verify PROM.

? Ready for next command.



Checking PROM for Erased Condition

-GO CR Transfer to programmer routines.
Put PROM in socket.

?E PROM is checked.

? Ready for next command.

Listing Contents of a PROM

-GO0 CR Transfer to programmer routines.
Put PROM in socket.
?C1000 CR Copy PROM contents into

memory.

Press HALT button to transfer
to DEBUG routines.

-T1000:11FF CR Type contents of buffer area.

Error Messages

If PROM cannot be programmed:

?P1000 CR
BAD PROM @0XXX where O0XXX denotes the address
of the PROM that cannot be

programmed

If PROM is not erased:

?P1000 CR
NOT ERASED

or

’E
NOT ERASED

If PROM does not verify against memory:

?V1000 CR
NO VERIFY

EXAMPLES OF PANEL OPERATION

For panel operation, the user enters the starting address
of the routine to be executed into the Program Counter
and the address to be used for copying, verifying against,
or programming from into Pointer 1. After placing the
PROM in the socket, the RUN button is pressed. The
system halts when the operation is completed or if an
error is detected. The error halts and their explanations
follow:

X'0035 PROM is not erased.
X’'0085 PROM cannot be programmed.
X'015A PROM does not verify.

The following are entry points:

X’'0001 Check PROM for erased condition.
X’'0035 Program PROM without check for erased.
X’'0048 Program PROM with check for erased.
X'0101 Copy PROM into memory.

X'012C Verify PROM against memory.

When using the panel program, the HALT INST switch
on the LCDS Motherboard must be in the DEBUG
position before execution. Other than the method of
inputting commands and parameters, the TTY program
and PANEL program are functionally identical.

Generalized flowcharts of the PROM programmer soft-
ware routines follow the listings.

2

These programs are intended to be assembled at X’'0000
so they can be placed in PROM on the SC/MP CPU
card. For the P-channel card, an MM5204 is used. On
the N-channel card, an 875296 bipolar PROM must be
used. If N-channel is used, the delay constants in the
programming routines must be doubled to allow the
correct timing for the programming pulses.

BOARD CONSTRUCTION

Referring to the schematic diagram, figures 1 and 2,
standard wire-wrap techniques are used in the construc-
tion of the board. Refer to photo 1 for a suggested
placement layout. This placement should be followed as
closely as possible, as the transistor drivers and their
associated passive components should be near the PROM
socket to reduce line inductance. The decoding and
control circuits are placed near the board edge connector
for access to the data and address buses.
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Figure 1.

It is suggested that a low or zero insertion force socket
be used for the PROM to make insertion and removal
easier. This also reduces the possibility of bent pins
which can cause errors in programming or damage to the
part.

Three waveform photos are included to aid in verifica-
tion and debug of the circuit. Photo 2 shows the pro-
gramming pulse from the DM9334 addressable latch and
at pin 4 of the PROM. Photo 3 shows the voltage levels
of input data for both the logic 0" and logic “1"’ states.
Photo 4 shows the levels of Vgg and Vpp. All these
values are shown during the time of the programming
pulse.
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A suggested board for construction is National Semicon-
ductor part no. IPC-16C/801 prototyping board.
However, any prototype board that has a 72-pin edge
connector on 0.100 inch centers (plug compatible with
the SC/MP LCDS bus) and room for at least 32 16-pin
IC sockets can be substituted.

Each TTL and CMOS circuit should be bypassed by a .

0.1 uF capacitor across Vo and GND as well as bulk
capacitors across Ve and GND and ~12V and GND at
the input to the board. These capacitors should be
tantalum and should be in the 20 uF to 30 uF range.

'

1,

i
R

PARTS LIST

Type Description Quantity
DH3725CN Quad Core Drivers 6
MM74C173 Quad Latch 2
DM80C95N Hex Tri-State Buffer 2
CD4040N 12-Stage Binary Counter 1
DM8223N 1-0f-8 Decoder 1
DM8131N 6-Bit Bus Comparator 1
DMB8090N Miscellaneous Gates 1
DM9334N Addressable Latch 1
NSL5026 LED 1
2N4250 PNP Transistor 2
2N2905 PNP Transistor 1
TN93 Germanium Diode 4
LM317T Voltage Regulator 2
RESISTORS May be Resistor Arrays 62
CONCLUSIONS

This PROM programmer greatly extends the use of the
SC/MP LCDS as a prototyping/development system by
giving the user the ability to program PROMs for debug
and test purposes while remaining much less expensive
than commercially available PROM programmers. Also,
since it is to be used in the LCDS, no special formats for
the data are required. Load modules created by the
SC/MP LCDS can be loaded by the firmware provided
without conversion to binary, complemented binary, or
BPNF formats.

TITLE TTYFGM, TC/MEFROM PROGRAMMER -

“TTYFGMY 12 A FROGRAM THAT ALLAWS THE =ZC/MF
L0 Th FROGRAM MMSZ04 OR MM4Z0O4 FRIOME

THE COMMANDE AND THEIR FORMATE ARE

LXXXX COFY FROM O INTO MEMORY

VXXX X VERIFY FROM AGAINST MEMORY

E VERTFY FROM 1= ERAZED

FXXXX FROGRAM FROM FROM MEMORY
WITH /THFCF FOR ERATED

YXAXX FROGRAM FROM FROM MEMORY

WITHOUT FHFME FOR FRASED

WHERF xXxx 1% THE HEX <TARTING ADNRF== To RE
1D

THE FROGRAM RENLITRES THAT THERF ARF S12
CONTTRED S MEMORY [OCATINNS DEFWARDE FROM XY XX
STTYRIGMY LEES MEFMORY ON THE L r D= MAOTHERRDARD FR
VEMEORARY S TMRAGE THFRFFNRF. 11EFR R/W MEFMORY
VAR HE O ANYWHFRF. FXCEFRT A% SHOWN RFI MW

TVINEFLM CAN BE AUSFMELFT ANYWHERF THE LISFR HAS

MEMORY SEACE FXCFRT TN THE FOLE OWTNG LOCAT JONS
T ¥ OSTEE LArETTONS OCCOETED Y
FROGRAMMER HARDLISRE
s Towwr = X TFFF LOrATTIONS LEFD Y |0 ns

e WFGE LR T REMUTREDN FOR FARTIT ION

i FUTNTERS AND TAN=TANTS

(3] - 1

o
Colobe e OEO00 CFERTFHFRAL ANDIE OF PROM
. . FRONRAMMER TERT

1 o 14 CORTIFE COME EOR RIS VI TAGE

o Rl = [al} SORDFR TONE FOR 1
4 = [r:s LTIRTIFR CANFE FOfR VEE. v
‘o = IRRNl CORDER CONE FOR THIFE S RCT
[NRTeE I VRMFR COnE IO 1 Oah NETE
Pt 1 CORPER CODE TR SO0 E TN RR
XN . CORDER CONE S T0 READ PROM
NATA
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- 2 CORDFR CONE 100 T LREAR TOLINTER
= By CORDER CNFE TN FNALR

. For FNTRY FOINT TD FROGRAM FROM W/CHECE FOR ERAZED
LATCH
T GTAF T CFHT FHARACTER FOINTER RIOGRAMMED FROM
BEY - 07 CGET FHARATTFR W FYHN FNTNTER ZJGNTFTCANT ANDRE:
Vb - 2 JFIINTER T GFT 3 HEX DIGICS
: CFRINTER T MEZSAGE RIHTINE FROG
CEMTNYER TO FUT HE X RONTINE HE X +ET AMDR. TO FROGRAM FROM
. = CEATACK FRINTER T MOTHER-
FENART RAW MEMORY
[N . TEMFNIRARY | ICATTONS NFFSET
FFEFEF FRIMM =TACE FNINTER 1.0 @®1(FZ) , RETRIEVE ADDR FROM ZTACK
FREN YAE
FEET Ln @) (F7)
FEET = =T SAVLIOCFY) AVE IN R/W MEMORY
Friswe DR = LIF
FEFS DEMI = SAVHI (F2)
4 (RO i THECK FROM FOR ERAZED
FARE COMMAND TNFUT FROCE=STNG XFAL
T XFFI
7T CUIMMAND ENTRY  ROUT INF Ln SAVLI(FT)
XFAL F1
NIF LD ZAVHI(FZ)
FNTRY ADT 2 » ADD 512 OFFSET
477 .nr STACK) CINTTIALT?F TACE FTR XFAH F1
XFAH  F SET 1.0y 1
VA nr L (ETACED =T HI(FZ) »SET UPFER LOC COUNT
i AFAL R LoI &)
FRIOMF =T LOCFZ) S SET LOWER LOC COUNT
L FROMET FIR COIMMAND =T CLROPE) s CLEAR FROM COUNTER
NXTLOC:
LD @e-1(F1) :BET DATA TO PROGRAM
XAE 3 SAVE IN EXTENZION REG.
THELOC:
LN TNOGET THAR S W/ENHD LnI H(FFROM) i RET ADDR. 0OF FPROGRAMM RTN
XFAH  F1
=T ZAVHI (F2) i SAVE FTR ALDDR.
LoI L(FFPROM) -1
ANT O7F SMASK TIIT FARTTY. JF ANY XFAL
123 VE FHAR IN F REG OOE4 =T
LN HOCMOTERL ) T FTR  Tr COMMAND TAELE OOF: LD1 COUNT
XFAaH F =T »ZAVE HIT COUNT IN RAM
I ny 1L (CMDTRL D (X1}
XFAl F1 XFFL
[t XRF » CHECK. FROM DATA
[y -1z ; FROM DATA CORRECT, D0 X+5X
Ln @I(F1) , GFT CIIMMAND THAR nLn + DECREMENT HIT COUNT
7 ERRINR SFNDNF TARLF.  TNFLIT FRROR -INZ , CHECK FOR MAX. HIT
XRF » THECE FOR TIOIRRECT COMMAND NFRIG
LIN7 CLOnE CNOT RIGHT. TRY NEXT A JHIT COUNT DOVER MAX, FAD FROM
Ln @-1(F1) s FOLIND COMMANT,  GET ADDR
XAF . SAVF TEMFORARILY IN E. REG
Ln @-1(F1)
XFAH  F1 DEYTF EADFRM
LNF Lo
XFAL 3] Lo L (FHEX) -1
XFFL F1 s EXFCUTE ©iMMAND XFAL Fx
JMEFROMET Lo
ERFRIMF T 00nn XFFY
Lny LAFPITIT) =3 : 00N Ln LOCF)
XFAl et + ZLEAR CARRY/LINE FLAG
Ny AnJ s CORRECT COUNT
XFFM  FR XFFT
IMF FRIMFT ann7 LIMF RETNZ
3 Nk
FAGE  “FROM ALY 2 AND FROGRAMMING ROUT INES - none (s}
NODA LNy 0
ROLTINE T0O CHECE FROM FOR ERASED CONDTTION - Qonr =T OFHI (FZ) s CLEAR UPFER DL F COUNT
ONNE CAD HIONT (F2) FCOMPLEMENT HIT COUNT
THI= SROUTINE IS ALSN CALLED RY "FROG " TN VERIFY =1 HONT (F7 )
THAT THF FRM 15 oL . CLEAR CARRY/LINE FLAR
Ann HONT (F7) L COMPUTE SiX
=T DFLMORT)
HFPROMR) T ADDR  1IF PRIOGRAMMER LnT O
F ADLn NFEHT (F:
L (FPRGMR) ONER DFHT (FZ) L x
V47 (=] DOFN
0041 1 = NFLO(FZ)
QN4 HI(FZ) EMFTY. USE AS FTR DFLTCRS )
RIVFZ T READ MODE
ILECT FROM =
0045
O04E NFHT (F3) - 4x
0040 . CLEAR FROM COUNTER NOFA
OGAF LUAD(FE) i CLEAR DATA LATCHES FOR # OOFF HCNT (¢
FLANE- . READ OOFN DFL D¢
ROFRM(F2) , READ DATA TLIT OF FROM OOFF DFLOCFE)
NOT ZERD™ NOT ERAZED - 010 o
CLE(PR) s DATA DK, BUMP INTER 0107 NFHT (F2)
Py i DECREMENT LOWER COUNT NEHI (R =1
E . s NOT DIONE YET FRLF
HI(FZ) » DECREMENT LFFER COUNT XFF F1 i AM FROM
ELDOF . NOT DONF YET nLn DFLDCF?) CREMENT LIOWER COUNT
F1 ,FROM TS ERASED LIN7 FRLF - NOT DONE
m.n NFHT (F3) » DECRFMENT UFFER COUNT
F3, MES L GO TO ME LR FRLF - NOT [WINE
LN SAVILOFT) .RESTORE F)
XFAL F1
DEYTE NOT FTR TO ME SE
RETNZ HREDATF
IMF FROMFT JRETURN TO COMMAND PROCESS + BUMF FROM SOUNTER
» DECREMENT LAOWER | 00
ENTRY FOINT T FROGRAM FROM W/0 CHECK FOR ERAZED # NOT  [WINE
- TECREMENT LIFFER L0 1
Wi + NOT NIONE
5 P, GHEX »GET ADDR  TO FROG FROM + FROGRAMMING NONE
FEROM
» TURN OFF READ MOLDE ANL
Loy H{FFRISMR) . CHIF SELECT
XFAH 3
Loy » SEND DATA To PROGRAMMER
XFAL
LD »GET UPFER EYTE OF ADDR 5 TURN 0N VES VOLTAG
ADI ADD 512 OF T P WATT SO0 MICRL IN|
XFAH
LD P GET LOWER BYTE i TURN ON FROGRAM FLULSE
JIMP
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1 Az [y
1 om.n HONT (FZ)
15 7 JINZ 50
170 NFROG:
171 0034 00 HALT
177
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FRIM ACCF

= AND FROGRAMMING ROVIT TNE=

FONT INE T CHECE FROM FOR FRASET COMOTTTAN

<HALT IF ERASED

0000 NIOF
P EERET
i Loy LAERAEFT -1
Eh] XFAL
T30 LNt
B XFAH  F1
XFRC FI
HALLT
THI= SLEROITINE Al

O CALLED RY “FROGMOTO
THE FROM =

ER

SED

- INIT RAM FOINTFR

JSET ADDR OF FROGRAMME R

CEET O URFER O TOIONT

TACK EMFTY.
ET READN MODE
SEELECT PROM SOCEEY
CEET LOWER TN

USE AT FTR

«CLEAR FROM COEINTFR
«CLEAR DATA L ATITHES FOR REALD

s REAN DATA NUIT OF FROM
S DATA NOT ZERO™ NOT ER
s DATA QF. FLIMF COUNTER
P DECREMENT 1.OWRR TIHINT
SNOT DONF YET

i DECREMENT LIFFEFR
s NOT [WINE YET
SFROM TZ ER

PHALT IF FROM NOT ERAZEDR

ENTRY FOINT TO FROGRAM FROM W/ CHECE FOR ERATED

+ INIT FRAM FOINTER

JADD S1Z OFFZET

ENTRY FOTNT TO FROGRAM FROM W/CHECE FOR ERASED

GNIFICANT ADDR
© DUE TO INVERSION OF

.. FROM FOR FRATED

JADD 512 OF

s ZET UPPER LW COUNT

ET LOWER LOC COUNT
CLEAR FROM COLNTER

5 GET DATA To PROGRAM
ZAVE IN FXTENZTON REG

i ET ADDR. OF FROGRAMMING RTN

AVE FTR ANDR

ET COUNT
SAVE HIT COUNT TN RAM

s CHECK PROM DATA

i FROM DATA CORRECT.

i DECREMENT HIT INT
s CHECK FOR MAX. HIT

Dy X+5X

SHIT COUNT OVER MAX, EBAD FROM

T400
FZFA

[alulm

OO
[RIRIN =
nont
OOn
OOnNg

[N O
OOTE
. OOED 1 AFF
EF OO
400

- O10E CAFD

OO0 7401

01717 4
0114 1
013

FRLF

HEDATE

FFRTM

L

LI 0

=T DFHI(FZ) i CLEAR UFFER DR COLUNT
HENT (F2) » COMPLEMENT HIT COUNT
HENT(FZ)

s CLEAR CARRY/ZLINK FLAG

ADD HONT(FZ) i COMFUTE SX
=T DFLOCRY)
Lnr [x}
ADD DFHI(FZ)
=T OFHI(FZ)
oL
LD DFL. FZ)
ALD DFLOCFZ)
=T OFLO(RZ)Y
OFHI (FZ)
i ax
L
Lo HINT (FZ)
ADD DFLDCRZ)
=T DFLOCFI)
Lo [x}
ADD DFHI(F7)
=T ODFHI (F2) LSy
XFFT F1 ; FROGRAM FROM

nn DFLOCF?Y
INZ FRLF
nm.n DRPHI(FZ)

s DECREMENT LIWER COLINT
< NOT DONE
» DECREMENT UFPFER COLNT

IR FRLF NIONE

'n TAVEN(FY)Y RE=ZTORE F1

XFAL  F1

Lo SAVHI R

XFAH F1

= i BLIMF PRIOM 1 NTER
nLn S DECREMENT | OWER 10
LINT7 < NOT  DINE

sMECRFMENT LFFER L0
- NOT DIOINE
FHALT WHEN [NNE

MOnE AND

CEEND DATA TO PROGRAMMFR

L TURN ON Vs
CWALT SO0 MIT

- TURN N FROGRAM FLIESF

- DELAY 1 M=

- TURN DOFF VR
SWATIT J00 MIC

i TURN 0OFF
70 CWATT 160 M

VL TANE
SECON

ZFT LR READ MONE
VEST FROM SCEET

LOADCF

sTLFAR TIATA | ATUHES

LM ROFRM(F CFFAD NATA FRIM FROM
XFFLF)
JME FRROM

COFEY FROM TO RANGE TN MEMIORY

ey

R DNE

oL
LDI H(RAM)
XFAH F7
LN I (RAM .
XFAL P2 - INIT RAM FOTNTER
XFAL F1
SAVLOCF)
F1
z SADN 5107 OFFSET

READ MONE

Lo SAYHICFDY G RFTRIFVE ADDRE
XFAH  F1

Ln SAVLEO(RT)

XFAL. P

(] ROFRM(FZ) . GET FROM DATA

T @-1(F1)
T TLE(RR)
n.n IR
N7 CRLOOF
oo HI(FZ)
IR CRLONF

TORE INTO MEMORY
INTER
CIMINTER | 0W

REMENT L 00

» DECREMFNT LOC COUNTER HIGH
P NOT DIONE
s HALT WHFN TWINE

VERTFY FROM AGATNET RANGE IN MEMORY

VERTFY

(]
LDI H(RAM)
XFAH FZ
Loy L (RAM)
XFAL P2 < INTT RAM FOINTER
F1
SAVLOFZY
F1
pd SADD S17 OFFSET

SAVHI(FD)
F1. SETRD

ET READ MODE



rh ZAVHI(FF) . RETRIFVE ANDRESS COPY PROM INTO MEMORY

XFAH  Fi
Lo SAVLOCRY)
XFAl F
VLINnE
In ROFRM(F2) . GET DATA FROM PROM
Xk @-1{F1) . FARE AGATNZT MEMORY DATA
LINZ s DOES NOT VERIFY
=T ) i PRIOM CIOLNTER
nLo JIECREMENT 100 COUNTER LOW
~IN7 +NOT DIONE
oo » DFCREMENT L0 COUNTER HIGH
IR s NOT DONE SET-UP
HALT CHAL T WHEN [IONE POINTERS
NOWVEY
HALT »HALT ON ERROR
STTRN
H(FFRGMR)  , FLIT ADDR. 0OF FROGRAMMER
F . IN F3 —
1 (FFREMRD »
F= {
1 s ZET UFFER LW COLINTER y
H 7
R (SET READ MODE READ PROM
D + CZELECT FROM SOTFET DATA AND
[ .
LR SAVE IN
CLR(F3) , CLEAR FROM COUNTER MEMORY
| MANCER) s CLEAR FROM DATA LATCHES
F1
[RIRTAlS)
CEFR=N 0001+ Lk TLR OO0O% COPY 0101 *
CRLONE Z NFHI  FFFA oF FFFE P%F;#&%ES
ELONF ERAS 000
a0 Lo
LOAD NFROG
NXTI ru? Fr
F FRLF
PRI RIOFRM _—— —
SAVHT ZETRO
THELOC OOAF % LFNATE QO ®  VLOOF
VF 0014 Vs W HE *

RETURN TO
COMMAND
INPUT

NO ERROR | INF=
SOMIRCE THECESLM = T170

HALT

PROGRAM PROM W/CHECK FOR ERASED

VERIFY PROM AGAINST MEMORY

PRINT
ERROR
MESSAGE
O ! SET-UP
PROGRAM PROM W/0 .
POINTERS
CHECK FOR ERASED SET-UP
POINTERS
> |
1 ]
READ PROM
PROGRAM D%TI}ANIEJ HALT
COMPAR
LOCATION r HALT
ERROR
PRINT
UP-DATE
POINTERS MEE';'S*REE MESSAGE
A
NO UP-DATE
DONE? POINTERS
YES v
[ S U U — P o — —— —
L ] —‘

RETURN TO RETURN TO
COMMAND HALT COMMAND HALT
INPUT INPUT

NOTE: DASHED LINES INDICATE PANEL PROGRAM ERRORS & EXITS.
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Pew Library Programs

PACE BASIC PROGRAM
SLO048A BIORHYTHM

Source paper tapes $5.00 each

This program plots the three biorhythm curves (physical,
emotional, and intellectual) for any time period after the
given birthdate.

1 DIM TO12)
2 N$="00010Z02040504070207101 117131415141 718193001 22727475000

LHOFRINT "D YOLD WISH AN TNTROTUIGTION TO BTORHYTHM
2OTNPHT "YES AR ND": A%
¥ JF AE="ND" THEM 37

10 PRINT

11 PRINT TARCZS); "REIORHYTHM"

1% PRTNT
12 FRINT
1% FRINT " THE FLURFOSE OF BITORHYTHM IS TO FREDICT & FHYSTCAL. "
14 PRINT "EMOTTIONAL ANT TNTFLL ECTHAL FATTERN THAT TMOTCATES YOLR!
17 PRINT "UF AND TOWN DAYS FOR ANY FERIODN OF TIME. BEITORHYTHM CAMY
18 FRINT "SHOW WHTCH DAYS WERE GOOD OR BAN FOR YOLD BEGTNNTNG WITH"
12 FRINT "YOLIR RIRTH. IT CAN ALSD SHOW YO WHICH OF YOUR FLTHRE"
FOOPRINT "DAYS WTLL BE GOOD OR BAD FOR YOLL "

1T FRINT " THESE FREDTCTTONS AREF FRASED ON SCTENTTIFIC STUDITES To"
ZZ PRINT "DETEFRMINE WHY ACCTOEMTE OCCUR. IT WAS LEARNED THROGH!

23 FPRINT "THESE ZTUNTES THAT A& FPHYSTOAL CYCLE QCOUIRES FVERY 23 DAYS,

3 FRINT "AN FEMOTTONAL TYCLF BEVERY 78 DAYS, AND AN TNTELLFECTHIAL"
5 OFRINT "O¥0LF FUFRY 55 Dipays o

df PRINT

27 FRINT "FLEASE TYFEF YR RBIRTH TATEF LUESTNG THE FOLLOWTNMG FORMAT®
2 FRINT "MM. TI0L YY. FXAMPLE:  JaNUARY 17,0 1947 = 01,17, 47"

40 INFLIT M. I Y

45 PRINT "AT WHAT DATE &RE Y0 INTFRESTFD TN RBEGINMING BRIORRYTHM !
44 FRINT "(THE YFAR MUST BE GREATEFR THAN YOLIR RTRTH YE&RI "

S0 OTNFUT M1, Dt Y

S5 OIF Y1 <= ¥ THFEN 45

A0 PRINT "HOW MANY DAYES DO Y0l WISH T HAVE FLOTTED™"

A5 INPLT Dz

20 DATA =1, 25,21, 30,321, 30, 31, 31, 20, 31, 50, 30

110 REM M=MDONTH. N=DAY. Y=YFAR

120 REM DZ=TOTAL NUMEFR DF NaYsS FLAFSET

130 Ni=E=0

140 TIF M=2 THEN 700

150 TF TINTIY3)-(Y /427700 THEN 200

A0 TiE=]

120 REM T=0AYS TN FACH MONTH

A00 FOR T=1 TO 17

210 READN T(T)

TEOONEXT T

240 DEI=TM)--N+3

FEO FOR I=M+1 T 137

FEO DR=T{I)Y+0=

F70 NEXT 1T
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REM YI=YEAR

oy Ty

T YI=YIH]
TF YI3=Y1 THEN 400

T SO e

=10
S20

e

b W '.,.'.'

530
540
550
Sa0
S70
=71
S0
&S00
HT10
40

5 BN BN}
) I SR

IF INT( YR 4
D==N=+285

GOTD 797

E0T0
TF M1=3
TF TNT(Y1./74

o DIE=Ds+

FOOR T=1
NE=TI) IR
NEXT 1T
DE=01 405
FRINT "FHYS
FRIMT “EMOT

COUMTER FROM RIRTH T DISRLAY

T YIS =0 THEN 270

THEN 450

P S TG THEN 450

T M1-1

AL CYRLE = P
TONAL CVELF = EY

FRINT "INTELLIFCTUAL CYCOLE = I“

FRINT
FRINT
FRINT
FRINT "DATE

FRINT TAR{1:

FRINT TAR

FRINT TAR{AZ

%) s IO
i "CRITTCAL™
Bi LI

FRINT "o TAR (13 5
FlF']"\jT B e e e et e e o e ot aes 41 e o S s s4ans et i o At s Fre S5 v e St 0 St b o St S s oY S Lo et s o o e {3t o o o St o S St "

LET Ma=M1
LET Da=r
LET Ya=Y3

REM M4. D4, ¥4 = DATE FRINTED QOUT TN FLOTTING

GOTO SE0
FEM F=FRAZT
F=(T1my

TN TNTD CYCLE

EY-TNT DR AFED

REM X=THE ARGLMENT FOR THE STNE FUMCTION
I=Frie3 1414
REM F=THE PHYSTCAL POSTITION OM THE GRAFH

D FP=TINT (ST
MOTTONAL FPOSTTION ON THE GRAFH
E)-INT D= 20D

1414

S0 O E=TNT( CSTNI

REM E:
F={(N3=/
Y=F#0a5

X1 #3540 5)

E)+1 1 &Z5+0. T

REM T=TNTFLLECTUAL POSTTION OM TRHE GRAFH

X=F

Y F=(TEAREY =TT (DR REs
S

T=TNTCCRINCX ) +1 #2540, 5)

REM FRINT THE DATE

Y4=Y4 MOTI 106G

FRINT MIDECNE, MAwz+1, 2 "7,
FRINT MIDEME, D4sZ+], ) "o
FRINT MIDEMNE, TNTIOY3ST0YZ+T, 1)

(_:.9-}: 1) 1"

7 A%=At+n v
L As=| EFT$ (A

7R As=LEFT$ (A%
0 AE=LEFT®(A%

IF T=F THEN

 FRINT MINS NS, (Y4-TNT Y410 R 1Q w2+, 1) TARCIZ)

CEIHUETHMIDS (A%, B4
fFEYHURYEMTIDE RS P
STYRMTUHMTRE (RS, T+2)
AE=LFEFTE (A%, Ti+"#"+MTDNS (A%, T+2)
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744 TF I=E THEM A=l EFTEAS, Tr+"w"+MIDEAE, T+3)
74L TF P=FE THEN A$=|FFTE(A%, EX+"#"+MILFE{ A%, E+2)
747 FRINT A%

745 IF NE=1 THEN %%
50 NE=IE-1

215 IF THEN &30
IF [4<%3% THEN 70

]

D
.
.
b
"

B gEnx]

GOTO S70

ITF D4s=T(Md; THEN 570
M4=M4+1

na=1

IF M4=17 THEN 270
GOTD 570
Ma=1
Ya=Yd44]
SOTO =570
we GETC=%7F2R
1010 CALL GETE
1070 RFSTORE
1020 PRINT LIMO4);

1040 TINFLT "AGATN": A%
1050 TF A%I:UNOY THEN
1040 END

TF IN'!:(Y"-.l.r"'il ) ~~(\"4.,"4)~=1:f31~(i3 THEN 2320

WATT FIOR RFZFONSE RBEFORE NEXT

SC/MIP ASSEMBLY PROGRAM
SLOO4A9A REFLEX

Source paper tape $5.00 each
Program listing see pages 11 and 12

REFLEX is a reflex test program that runs on the SC/MP
LCDS. It can be on a PROM in the LCDS PROM socket, or
it can be entered into RAM by hand. The program uses the
LED’s on the LCDS. A dash appears at the left side of the
LED's and shifts right, across the LED's. When the dash dis-
appears, the player hits any key on the keyboard. The reflex
time is then displayed on the LED's. If you hit a key before
the dash disappears, the LED's will display the message
ERROR.

To start the program, hit INIT, then hit RUN.

Chuck Bennett

CB Systems

16126 Larch Way
Lynnwood, WA 98036
(206) 624-5998

Contributed by:

GOOD BOOKS?

If you run across a book which you think other COMPUTE
members would profit knowing about, why not write a
brief review . . . including the name and address of the pub-
lisher and the price and send it to:

COMPUTE/208

National Semiconductor

2900 Semiconductor Dr.

Santa Clara, CA 95051

Attn: Book Nook
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IMP-16 ASSEMBLY PROGRAN
SLO0O50A PRTMOD

Source paper tapes $5.00 each
Program listing, see page 12

This program modifies the “"HP’" command in the IMP-16
Editor program for automatic form feeds with a high speed
printer. This overlay patch provides a form feed to the
printer after every 60 lines, and two form feeds at the end
of the printout. These modifications prevent the printer
from printing across page boundaries and ejects the paper
for easy removal after the printing is completed.

The patch can be loaded into memory or onto the disc with
the disc loader. The overlay cannot be done with the disc
loader as it creates too many output sectors on the disc and
will overwrite the next program.

Contributed by:

Craig J. Bradley — ARGO Systems
1069 E. Meadow Dr., Palo Alto, CA 94303
(415) 494-6600

1 CEC M ASEEMEL Y FROGRAM

LE)G04TA RFFIFX
TITLE =rMF. REFIFY TE=T

4 00 = 1
< TNTR) = 00
- CNTR = 01
K TNTR™ = o
B CNTRS = 353
K niria = 04
10 nins = 0%,
11 nris: = i
17 nint = n7
1 nyne = (353
14 TN = o
15 FTINT Y = O
1A [RIsR ) CANNTY = 010
17
15 0001 7ma70 TTART 1.ny 07¢ CIET R
1% OO0 =S XFAH 1
70 0004 477 (nr n77 CSFT R
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[R TSI
N7 Cave
noe
4 OD0A T
25 DO
. OOON

NnH4s
- 0nn47

04T
O0O4E
O04n
ONAF
0051
O0S=

OOSI
NOSE

0070 I
0077
nn74
On7s
nn77 CANT7

nO77 T404 NI=fFiy:
O07F
OO71
L
DOFO
47 FRRNR
- rAn4
100 450
103 O
107 O0%)
102 0093 TADE
104 X
105
104
107 O0IR CADT
108 OO0 20DA
109 NDOON
INTRZ
FOONT
nInn

N2 ERRDR LINE=
SOURCE CHFOESLM =

0000

PM NI DON =

TARH

[alnlced

| FwIF

rOLNT

CONVFRT

A

XFAH
tnr 078

n

1.ny CIINT
=T TNTRY
01 CONNT

INTRA{
NIGOCT)

CRET FIRZT DA

2 FFT ONTR 7

P SFT ONTR 8

=T CNTRY (7

LnT 040

E q
1.0 OIF (1)

ANT 0F

s FIRET DAZH

» GET KYED

INZ FRRIOR
n.n CNTR1¢7)  CDED ONTR 1

SIN7 [y

nen UNTR

In CNTR4 (]

ANT OF

@1
—178
MP
Lny
=T
nInz
= nNiGo
1Ny 05
= niGt
Lni 0
}MP
END
[s13Is}]
ONZA

DOOE:
nHO4
OO

» TMF=14 A
; FLONS0A
TITLE FRT
AZETT

PR CNTR

- NEXT DAZH

« BLANE DISFLY

CDEC TNC ONTR 2
. DELAY
CNTR4 (7
O1F (1) KTRD
OF 4 M
CONNT

CNTRA¢ ) CGET MED

)
<)
7y WGET MEN -

SIFT LED +1

CGET LED

FZ TN DTG 4
CEFT OTOOLFFT DIGTT
ESFT FRROR MEG

)

)

0003
D010
2 [elelel]
DOOZ 0073
OO7F O01E

ZFMELY FROGRAM
FRTMOD
MO0

HIGH ZFFEN FRINTER FORM FFED MONDTFICATTON

TF NTHFR RFV
IT WILL FF NFI

AND

SRAM TS

NIRETT TV
REDEFINE THF

AN TIVFRLAY FATIH FOR

- EDJTOR (ENIT1&4 REV F 17/717/775)
ZION | FUFL. FNT

S ARE 1ISED
SARY TN THANK THE A==FMEIFR
F= TO RFLIWATE THF FATIHES
F FAGE DEFTNTTINN=

OO A

0014 A
004 A
0072 A

N745 A
000% A
0ODOO

nn79 TECT A
on748

NOZF 07A2 A
OOR0

02A% 0000 A
07AA

OLIF 2717 A

OLAD

110

112 O7A%? FO4C
112 O7AA
114 O7AR
115 o7AC
114 0O7AN
117 O7AE
118 O7AF
119 07RO
170 O7F1
121

122 0OO0O

ADHSF  DO7F
FORMFN OAR7
HSFRT) 07A%
PRT
SEND

DDDDD

NO ERRTIR LLINFS
SALRCF THFCESNIM

FPROGRAMER

i
i
i TO MADIFY THE FROGRAM
1+ LOAD THE FDITOR FROM FAFFR TAFF
i (0N NAT LNAD FROM NT=0 A% THTS WL S TART
i THF PROGRAM AND THANGE THE CNANE)
Z I NAD THIS FROGRAM FROM FAFER TAFE
% FLUNCH A LM FAFER TAFF 1 N RAMOINIME FRITM
L ICATION OO00D T ODAF
4  LISING DR WRITE THE FROGRAM T OS50 NN
THE NT=
n DR COMMANDES.
Nk REA =T
CETART ANNR ERTT1.
WRITF T Ny FRINT
AND DT VTR
NOTE IF DECINR T3 T DN THE OVERL AY
T MANY DT = CTOR= WTLL BFEOLSER AND
THE FROGRAM WTL) NVFR-WRT(E THF NFXT
: FROGRAM NN THE DT=r0
FAGE
DEFTINTTIONT

MAXITNT =40

FASE FAGE MFFTNTTTONS

DEVICE =0014
HOA =004
=0077

SFUTC

HSFRT
SPACE S
=007%

TOF SECTOR DFFTINTTITO

CHANGE  “TYFF* FOINTER TN

STYFE: WORT O7FE
=007F
CHANGE FRINTER ROIITINF £
ANHSF WNRMN  HSFRTY
=02A%

NO-NF CARD REANFR TOIMMANT

WORD )
=OLIF
REFLAT TNETRUCT TN
ISR FORMFT
PAGF

=N4RT7

FORMFD LN

THIS 2RURROUTINE DUTFUTE Z
AT THF FNDN OF FACH FRINTO
THE L.TNF COLINT T MAX TMLIM
1T RFFL AT THF TYFF~
WHICH "MESG TN FROM

N

0. NFVTTF
0, ANHSF
+2
SENDN
0.0
@RNFVITF
. ROFVITF
LT 0O MAXTNT
=T 0, @GALNINT
SEND- Iy 1. 1A
RT= [¥)
ALNCNT: WORD I NTNT
SFACE 3
=07A7
THIS SUEROLUTINE COLN 81
=TITUTES FORM FEEDS AT

CMAY L TNFS ¢ FAGK

TN FRM

TNTFFR

T 1A

LFNRM FFETT FolIT [NF

FORM FEFETY
T AND RF=TIORF ™

ERTIT INE
T DEFD FOR

T
YF
< N7
: FNRM FEED
CSOUTENT FF
STHTRENT FF

NEVINE FRINTFR™

< RESFT COnINT
CTINETRINGTTON RFFLATED

NF FFF ANI
THE END 0F

f % THFE TARN RFADFR =HERTILITINF
SCRGETET WHICH TS NUVSARLFN
TF THF "ARN RFADFR T= HISFN THIS RONT TNF
TAN RF SHRSTITUTEN FAR THFE FRINTER
ROITTINE AND THFE FRINTER ROUTINF FLACFED
+ IN FRMOM
HEFRTY 0. HOA . LLINF FFE
L NICNT CENM 1F FPA
SOIT « NI
11 O, MAXCNT
=T SRESET DDOLNT
(I8 : FORM FFED
$OLIT: IMF CNUTENT CHAR
1.NENT WARM
PRTC: WNRD - FRINTER ROLITTNE
PAGF
FNIM
ALNCNT DACZ A NEVITE 0014 A
HOA 0nn4ac A HSFRT 0745 A
LNCNT  O7RO0 A MAXTNT A
SPUTC 0077 A* =TYFE A
ST OTAF A
=ALR1
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SC/MP-ll Microprocessor Highlights

Introduction

The SC/MP-Il architecture was designed to meet the needs of designers of low-cost control systems. The following
summary of important features and the illustrations showing how to take advantage of these in your design prove our
point: SC/MP-11 is an ideal low-cost microprocessor for your control systems.

Features

Multiple Addressing Modes

AUTO Indexed Addressing

Logical, Arithmetical, and Control Instructions
Byte Manipulation

Binary and Decimal Arithmetic

Full Range and Relative Jump
Conditional and Unconditional Jump
1/0 and Memory Expandability
Expandable Vectored Interrupts
External, Variable-Length Stack

Bus Control Logic (Hardware)
Separate Serial 1/O Port

Three User-Accessible Control Outputs, Two Sense
Inputs

Variable ““Time Delay” Instruction

Separate Address and Data Buses

On-Chip Clock Generator

TTL Compatible

Single +5 V Supply, Low Power Dissipation (225 mW)
Four STATUS Monitor Flag Outputs

User Benefits

Applications programs are easy to write and are memory
efficient.

Provides simplified system design.

Allows DMA and mul/tiprocessor configuration.

Allows serial data transfer for communication and data
acquisition system.

Eliminates external address decoding and allows asynch-
ronous sampling of two discrete inputs.

Allows system timing functions.

Eliminates need for external address latch.

Eliminates external components.

Eliminates special buffers.

Saves power.

Easy control logic/debug panel implementation.

Note: For brevity, the name SC/MP used in text throughout

microprocessing unit.
SERIAL-IN/SERIAL-OUT PORT

SC/MP has a versatile serial-transfer port which uses the
EXTENSION register to shift data into and out of serial
devices. The serial transfer is accomplished using the SIO
Instruction, which shifts data through the EXTENSION
register one bit at a time.

T ]

ACCUMULATOR

]
Tols]e 2] ¢

[_ SC/MP-11 CPU B

SERIAL IN

LATCH

SIN (20 | EXTENSION REGISTER

the remainder of this publication refers to the SC/MP-|I

The serial I/O port is conveniently used in a variety of
applications. ANALOG-TO-DIGITAL CONVERTERS
can be implemented simply by using a low-cost compara-
tor to compare an analog voltage to successive digital
approximations shifted out by SC/MP as shown in
figure 1. The analog signal is converted into an 8-bit
digital word and is stored in memory.

ANALOG SIGNAL IN Lm31

74C08

SERIAL OUT R

(23) souT

CMOS
BUFFER

FIGURE 1. SC/MP-Il as an Analog to Digital Converter
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Ne—>
N MEMORY
\
DATA N
ADDRESS | (!
CONTROL §
cPU \H
INTERFACE N MODEM M
SC/MPAL INTERFACE o
N INTERFACE r—
N COMMUNICATIONS
SouT _ SEND DATA INTERFACE OR
SIN N p—————————%> | O0THER TERMINALS
sa fSELK % nEcEWEﬁ DATA
SYSTEM DATA, ADDRESS,
AND CONTROL BUS
FIGURE 2. SC/MP-Il as an Intelligent USRT
DATA §
ADDRESS H
CONTROL N REMOTE STATIONS
N COMMON
H MEMORY
SC/MP-11 \ 1 2 Xy} n
N '/ LINE DRIVER
N > (€ , ¢
N LINE
TERMINATION
DATA > JJ) )
ADDRESS H%
CONTROL TWO-WIRE LINE
sout / -
SC/MP-1I .
FLGO §
N | - ~——LINE RECEIVER

SYSTEM BUS

FIGURE 3. SC/MP-1l as a Two-Wire Line System Controller

The serial 1/0 port can also be used as an intelligent
USRT capable of operating at up to 4800 baud (see
figure 2).

For the two-wire lines used in data acquisition systems,
remote peripheral controls, and process controls, SC/MP
can be designed as an intelligent controller operating at
9600 baud using standard protocols (see figure 3).

DISTRIBUTED INTELLIGENCE
BUS CONTROL LOGIC

SC/MP-11 is specifically designed with multiprocessor bus
allocation logic for distributed processing or Direct
Memory Access applications. These techniques are often
useful in improving system performance. The bus-
control logic is explained in the following paragraphs.
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Before SC/MP can transfer data, it must have access to
the system address/control and data buses. Bus access is
controlled by three signals — Bus Request {BREQ),
Enable Input (ENIN), and Enable Output (ENOUT).
For simple systems, BREQ and ENOUT need not be
used, and ENIN can be permanently enabled. Bus access
is always controlled by SC/MP, and data transfers from
one peripheral to another must go through the processor.

In larger systems, especially those with peripherals that
feature high-speed data transfers, Direct Memory Access
(DMA) is a method frequently used to effect the fastest
data transfers possible between peripherals and memory.
Using this technique, data transfers can be directly
implemented without involving SC/MP (other than for
control functions).
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Figure 4 shows a multiprocessor configuration using
three SC/MPs. All three SC/MPs share common memory
and peripherals and are executing their individual
programs.

The three control signals (BREQ, ENIN, and ENOUT)
provide both bus-access and priority-select functions.
The Enable Input (ENIN) for SC/MP Number 1 is tied
to the wire-ANDed BREQ. Thus, if a bus request is
issued by the Number 1 processor, it has priority and
controls the bus; that is, the input/output cycle for
SC/MP Number 1 is active. With SC/MP Number 1
controlling the bus, the Enable Out (ENOUT1) signal
is low and other processors in the string are locked out.
If both SC/MP Number 2 and SC/MP Number “‘n”’
initiate a bus request (BREQ2 and BREQ, set high)
while SC/MP Number 1 is controlling the bus, the
following operations occur. ENOUT4{ is low until
SC/MP Number 1 is finished; then, it goes high. At this
time, ENOUT 1 and ENIN2 go high; thus, SC/MP Number
2 takes control of the bus. In short, if all processors issue
a bus request simultaneously, the string is served on a
priority-select basis — SC/MP Number 1 first, SC/MP
Number 2 second, SC/MP Number 3 third, and so on.

BREQ1/ENINY I |
BREQ ISSUED ¢ BREQ ISSUED & BREQ ISSUED ?
BY SC/MP.II =1 BY SC/MP.1I =2 BY SC/MP-II =n
ENOUTI/ENINZ
ENOUT2/ENIN,
R R— —

ACTIVE 1/Q —— ‘ sep : —— : il l —— 1 seivp.i } —

).

1: ) 1! ) 1t

~

BREQj BREQ) BREQ,

ENINg ENOUTy =] ENIN; ENOUT, R ENINg ENOUT,

SC/MP-1t =1 SC/MP-1I =2 SC/MPII =n

—

x 0N
SO {[\\\\l,‘ A
N A

ENISORCA TR
DRESS AND CONTHOL BUS

READ ONLY
MEMORY (ROM)

READ/WRITE
MEMORY (RAM)

1 ] ]

PERIPHERALS

131111
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FIGURE 4. Multiprocessor Configuration
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Conversely, if SC/MP Number “n”’ issues a bus request
and there are no others awaiting service, ENINp is high
and the request is granted.

Any one of the SC/MP microprocessors shown in figure
4 can be replaced by a DMA peripheral; the BREQ,
ENIN, and ENOUT control signals are used in exactly
the same way. Thus, a system designer can economically
distribute system functions among several processors
and intelligent peripherals. This increases system through-
put and eliminates the large hardware/software overhead
penalty imposed upon a single processor trying to handle
multiple tasks with fast peripherals.

CONDITION SENSING AND CONTROL FLAG LINES

Unlike many other processors which rely on external
1/0 ports for communication with the outside world,
SC/MP has inputs and outputs built into the processor
(see figure 5). These are single-bit sense and control
lines under the direct cantrol of the programmer, and
they are accessed through simple instructions. These
1/0 lines can be used to directly drive indicators and
reiays as well as to read process sensors and switches.

2
v SC/MP-11 CPU
CONTROL
gl
OUTPUTS
pu
Y
STATUS
REGISTER

L]
I

CONDITION
SENSE
INPUTS

FIGURE 5. SC/MP-1I Condition Sensing and Control Flag Lines

A

2
C

Such built-in functions allow the designer to do away
with external address decoders and latches in many
applications. Additionally, the direct software control
that these functions allow means faster programs that
require less memory.

The end result for the system designer is lower cost due
to less hardware and simpler, easier-to-develop software.

DELAY

Many microprocessor applications call for some type of
timing loop. These timing loops generally are inaccurate,
take up processor time, and consume program memory
space. While the processor is sitting in its timing loop,
peripherals on the data bus can access the memory only
at a reduced speed. SC/MP has eliminated these problems
through the DELAY instruction. The DELAY instruc-
tion provides a simple, programmable delay which can
be set over a 10,000-to-1 range with crystal accuracy.
During the delay time, SC/MP does not require access to
the data bus; thus, peripherals or other DMA devices
can access memory at full speed. The ability to control
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the period of the delay under program control is par-
ticularly useful for sequencers, programmable signal
generators, and digital phase-locked loops. In these
applications, SC/MP’s powerful instruction set virtually
eliminates the need for additional external hardware.

PARALLEL INPUT/OUTPUT BUSES

SC/MP-11 features an 8-bit TRI-STATE® data bus and
separate, latched address bus. These features allow the
designer to ignore CPU bus loading between 1/0 cycles
and to eliminate external address latches in his system.

SC/MP-I1 provides all control lines needed to economic-
ally build parallel ports onto these buses. Additionally,
it provides a series of control signals which can be used
in specialized applications to cut system parts count and
to provide a higher level of system control. These signals
include:

DELAY Indicates the start of a DELAY instruction.

HALT Indicates SC/MP-II has executed a HALT
instruction.

I-FETCH Indicates the start of a new instruction fetch.

READ Indicates a memory fetch.

® Registered Trademark of National Semiconductor Corporation

AND MUCH MORE . ..

The SC/MP is designed to interface with standard
memories and peripheral devices rather than with costly
dedicated support chips. Following are some examples
of parts and techniques required to expand SC/MP
features.

® DM74C151 (8-to-1 MUX) to expand one serial input
to 8

®* DM74C42 (1-to-8 DEMUX) to expand one serial
output to 8

e DM74LS138 (DECODER) to expand one read/write
strobe to 8

* AM3705 (ANALOG MUX) to select among 8 analog
signals

* DM74C923 (KEYBOARD ENCODER) to directly
SCAN a 20-key keyboard

e DM8318 (PRIORITY ENCODER) and DM81LS95
(TRI-SSTATE® OCTAL BUFFER) to provide 8
prioritized interrupts

* DM74LS138 (DECODER) to encode three output
flags to 8
® Software control to provide variable-length stack

® DP8304 (8-bit Bidirectional BUS TRANSCEIVER) to
provide buffer and drive capability for 8-bit parallel
1/0 bus

Dictionary of SG/MIP-11 Support

A super microprocessor —SC/MP-I1. The SC/MP-I1 is pres-
ently available in plastic as well as ceramic package for com-
mercial temperature range of 0° to 70°C. (For industrial and
MIL users this is a —40°C to +85°C product.)

Following is the summary and brief description of support
products for SC/MP-II.

1) SC/MP-I| Retrofit Kit ISP-8K/205
Allows users easy upgrade of his SC/MP Kit for
compatibility evaluation of SC/MP and SC/MP-II.

2) NIBL Kit
NIBL — National Industrial Basic Language

NIBL is a higher level programming language for SC/MP
systems, designed for low speed control applications. Pro-
grams written in this language resemble FORTRAN or
BASIC programs in which all variables are integers.

e NIBL provides such standard BASIC statements as: LET:

PRINT: INPUT: IF/THEN: FOR/NEXT: GOTO:
GOSUB: RETURN, etc.

e NIBL allows arbitrary integer arithmetic and logical
expressions involving +,-, *, /; AND, OR, NOT; Hex or
decimal constants.

e NIBL allows tests for =, >, <, >=, <=, or <> (not =).

e NIBL has several special features which allow the pro-
grammer to get close to the machine:
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LINK to machine code subrouting;

STAT for reading, writing or testing SC/MP status bits;
‘@’, an operator which allows reading, writing, or test-
ing of any byte in the address space of SC/MP.

NIBL occupies 4K of ROM and requires at least 2K of RAM,
of which all but the first 256 (10) bytes are available for user
program. It is totally self-contained as to 1/0O but is restricted
to a 110 baud rate. It will be available as either:

e A setof 85214 ROMs ISP-8F/351 — available now

e Asetof22316A ROMs ISP-8F/352 — available now
3) ‘SUPAK’ Line by Line Resident Assembler for LCDS.

SUPAK is a 4K ROM-resident program development utility
package for SC/MP LCDS + teletype. It consists of three
programs:

e A line-by-line assembler:
Accepts a program in limited assembly language from
keyboard (or paper tape reader) and assembles it
directly into RAM

e A paper tape line editor:
Allows insertion, deletion or replacement of lines of
program source code; punches leader or trailer

e A PROM tape punch program:
Punches the contents of a specified memory range, in
BPNF or complemented binary format, onto paper tape
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SUPAK requires the LCDS firmware but will run on either a
SC/MP OR SC/MP-11 LCDS. It will be available as:

e A set of 8 MM5204/MM5214 ROMs
Part Number ISP-8F/111

4) SC/MP-Il CPU Card
Plug Compatible in LCDS with SC/MP CPU Applica-
tion Card

Part Number: ISP-8C/100N {U.S. Card)
ISP-8C/100NE (Euro Card)

5) SC/MP-Il LCDS Retrofit Kit
Objective is to upgrade SC/MP LCDS in customer
location for SC/MP-I1 development

LCDS Retrofit Kit consists of:
a) SC/MP-1I CPU Card

b) Firmware PROM/ROM

c) Documentation

Part Number: ISP-8P/301K (U.S. LCDS Retrofit Kit)

ISP-8P/301KE (Euro LCDS Retrofit Kit)

6) SC/MP-1l LCDS
Factory assembled LCDS to support SC/MP-1! based
Application Development

Part Number: ISP-8P/301N (U.S. SC/MP-11 LCDS)
ISP-8P/301NE (Euro SC/MP-11 LCDS)

7) SC/MP-1l RAM CARD
SC/MP RAM Application Card compatible RAM Card
using higher speed RAM for SC/MP-I| based applica-
tion for 2K x 8 configuration

Part Number: ISP-8C/002N

For information on items 1, 2, and 3 contact Hash Patel,
(408) 737-5175. For information on items 4, 5, 6, and 7
contact Bob Pecotich, (408) 737-6116.

WKW W
EXTENDED

%mﬁeéa/afze e%anye

SC/MP 11

There has been a number of inquiries for SC/MP || operat-
ing over extended temperature range.

Guess what? It is here now . .

Our lowest power, N-CH silicon gate technology, 8 bit
processor operating on single +5V supply, i.e., SC/MP ||
is natural for extended temperature range as well as
military applications.

The extended temperature range, i.e., -40°C to +85°C,
parts will be guaranteed to meet all parameters described
in SC/MP 11 data sheet printed March, 1977.

Call Hash Patel (408) 737-5175 for further information.
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SOFTWARE UPDATE

SPROM — IMP-16 — Firmware paper tape generator pro-
gram: addr 324 should be 6229.

Corrections to the IMP-16 SC/MP Prom Programming
Software, SPRSFT

Instructions for Revisions A & B of SPRSFT (Part
# 4360943) should be modified to the following values:

addr data

05BA 2100
0588 2040
0040 2040
0041 4400
0042 0201

Occasionally, during the execution of a routine, it may be
desirable to wait for an interrupt before proceeding through
the rest of the routine. The easiest way to do this using
PACE is to use the jump (JMP) instruction to put the pro-
gram in a tight loop that can be exited only by generating

an interrupt. The followingexample illustrates this technique.

Main Program Interrupt Program 1

Program Program
JMP . .-1 ; Await Interrupt RTI
Program (Continued)
. Interrupt Program 2
. Program
RTI .-1

The .~1 at the JMP instruction causes the Program Counter
to be decremented by 1, thereby causing the JMP instruction
to be executed, ad infinitum (or until an interrupt is gen-
erated). Upon receiving an interrupt, the PC is stored on
the stack and the interrupt routine is then executed. To
continue with the main program simply execute an RTI,
with no displacement value, (see Interrupt Program 1) and
the program execution will continue from just below the
JMP instruction.

To return to await another interrupt, simply execute an
RTI with a displacement value of —1 (see Interrupt Program
2). A -1 will be added to the stored PC on the top of the
Stack and the JMP instruction will then be re-executed
until another interrupt is generated.

Doug Hall
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Dear Georgia:

Thanks so much for sending me copies of my article in the
latest COMPUTE. | was glad you were able to publish it,
and look forward to seeing whether or not readers will use
and extend its applications.

| recently placed a note in BYTE, the small systems journal
for hobbyists, soliciting all hobby users of PACE to get
together and share their hints and kinks. So far |'ve had
about several replies and they keep coming in. If we get a
viable group formed we will keep you advised of our
activities.

Best regards,
Sincerely,

Jock Millenson
5929 Keith Ave.
Oakland, CA 94618

If other PACER users would like to be involved in Jock’s
club contact him at the above address.

Gentlemen, et al:

| have been receiving COMPUTE since its inception, and
consider it a valuable addition to the maelstrom of micro-
processor literature with which the industry abounds.
Cybertronics has been involved since the beginning as a pro-
vider of IC’s and supportive hardware, engineering services
group, and custom systems house. We have lately been in-
volved heavily in environmental control and energy manage-
ment applications and the software therewith associated.

| would like to invite your readers to send for our catalogue
($1.00), a 48 page compendium of necessary items, accom-
panied by a 20 page price list. In addition, | would appre-
-ciate the appending of our name and address to the list of
“MICROPROCESSOR CONSULTANTS" on the back
cover — since we have arrived by default at the state of the
art in Louisville, and are busily integrating process control
and related micro-based capability into local industry.

Thanks, and keep up the good work!

Steven K. Roberts, President
Cybertronics Incorporated
Microprocessor Systems & Components
312 Production Ct.,

Louisville, KY. 40299,

(502) 499-1551
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To: Georgia Marszalek
Solution to possible problems with SC/MP Keyboard Kit.

Immediately after assembly | began experiencing undesired
double digit entries and failure to enter a pair of eights and
other unexplainable phenomena with the keyboard kit.
Several anxious phone calls later to your very service oriented
and cooperative field experts, my board looked like it had
contracted a fungus with all of the added piggy backed puli-
ups and de-coupling caps. The problem stubbornly persisted.
Chips were swapped, even the CPU itself. Timing, address-
ing, the Rom, VCC noise, etc. were carefully scrutinized for
any ambiguity and still no solution.

The tip off finally came with the realization that the LEDS
were very bright, which meant they were driven hard. Your
calculator read out, if it is similar to others with all segs
pulled down, should require app 25-35 ma. The 7442 can’t
handle that kind of current without sacrificing saturation
volts (especially with a// segs firing).

Solution: Replace DM 7442 with DM 7445, (Pin compatible
open collector).

P.S. Maybe I’'m being over elaborate with the solution
explanation, but | have spent many frustrating hours local-
izing the problem, as well as investing in a second CPU chip,
and wish to insure that no one else need to. The keyboard
kit works great otherwise and have done some promoting of
it myself to others.

Bob Bowes
2275 Cooley Place
Pasadena, Calif. 91104

Editor’s note: This change is being incorporated in future
versions of the Keyboard Kit. Thanks, Bob for your
comments.

Attention: Georgia Marszalek, Editor
Gentlemen:

In the March issue of Compute, your answer to a letter pub-
lished in Bit Bucket stated in part, that you would welcome
endorsements of consultants.

Our company, Schwien Engineering, has been working with
one of your consultants, Microprocessor Corporation of
America for several months. The project has now led to a
microprocessor prototype. Throughout this project, the
personnel of Microprocessor Corporation of America have
been creative and tireless.

They have contributed significantly beyond that required
by our contract. | would not hesitate to recommend their
services to any prospective user.

John Shaffer

General Manager
Schwien Engineering Inc.
2882 Metropolitan Place
Pomona, CA 91767
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PACE 16-Bit Microprocessor Family

NEW = | PART NUMBER DESCRIPTION AVAILABILITY PRICE"
IPC-16A/520D PACE CPU Chip (750ns) Now $ 25.00
DP8300N Monolithic Bus Transceiver (BTE) Now $ 6.55
g DP8301D Monolithic 8-Bit I/O Port (MILE) 3Qtr, 77 —
] DP8302J Monolithic System Timing Element (STE) Now $ 700
o
¢
IPC-16C/100 PACE CPU Card Now $ 285.00
IMP-16C/001B ROM/PROM Socket Card - 1K x 16 Capacity Now $ 124.00
(MM5203Q)
IPC-16C/001P ROM/PROM Card with 1K x 16 (eight) Now $ 359.00
MM5203Q’s Inserted
IPC-16C/002B ROM/PROM Socket Card — 2K x 16 Capacity Now $ 132.00
(MM5204Q)
» IPC-16C/002P ROM/PROM Card with 2K x 16 (eight) Now $ 405.00
T MMS5204Q's Inserted
8 IPC-16C/001 RAM Card with 1K x 16 (MM2102) Memory Now $ 161.00
n IPC-16C/011 LCDS Common Bus RAM Card 1K x 16 Now $ 161.00
(MM2102) Memory
[ ] IPC-16C/0128 LCDS Common Bus ROM/PROM Socket Card with Now $ 132.00
2K x 16 Capacity (MM5204Q)
n IPC-16C/012P LCDS Common Bus ROM/PROM Card with 2K x 16 (eight) Now $ 405.00
MM5204Q's Inserted
IPC-16C/801 Wire Wrap Prototyping Card Now $ 35.00
[ ] IPC-16P/802 Common Bus Cable Card ASM Now $ 145.00
IPC-16P/108 PACE 8K Development System* Now $4,910.00
IPC-16P/108H PACE 8K Development System and Heavy Duty+ Now $5,460.00
Supply
»
g (All Above Include Complete Resident System Software - IPC-16S/901C)
o
14
5‘ IPC-16P/004A PACE Development System Static RAM Card (4K x 16) Now $ 725.00
IPC-16P/008B PACE Development System ROM/PROM Socket Card Now $ 370.00
(8K x 16)
IPC-16P/008P PACE Development ROM/PROM Card (8K x 16) Now $1,110.00
IPC-16P/301 PACE Low Cost Development System (LCDS) Now $ 585.00
IPC-16P/100 IMP16/PACE System Conversion Kit (CPU Card, PACE Now $1,000.00
Software and Development System Firmware)
@ IPC-16P/805 PROM Programmer for Development System Now $ 750.00
E IPC-16P/812 Centronics Printer Now $3,700.00
@ [ ] IPC-16P/840 Floppy Disc Operating System: Dual Floppy Now $4,500.00
5‘ Disc Drive; Interface Card; ROM Resident Firmware
Card; Software on Diskette (requires 12K Memory)
IPC-16P/852 Paper Tape Reader (Plessey 1000 cps) Now $1,025.00
IPC-16S/101C IMP-16 Based Cross Assembler — 8K Memory Now $ 100.00
Required (paper tape)
IPS-16S/102P Fortran IV Cross Assembler for 16-Bit Now $ 495.00
or Larger Word Computers (Cards)
IPC-16S/201C Basic Interpreter - 8K Memory Now $ 100.00
Required (paper tape)
o IPC-16S/901C Resident System Software Package: Source Editor; Now $ 200.00
[ 4K, 8K and Conversational Assemblers, Absolute
3;._. and General Loaders; Hardware Diagnostics; plus DEBUG
8 and Utility Software (paper tape)
IMP/16 PACE Translator and PACE Cross
Assembler Available Through Timeshare Utility
Companies
[ ] IPC-16S/902M Floppy Disc Operating System Software Now $ 200.00
Package on Diskette (copies)
* Other system memory sizes are available. Consult price schedule.
* Prices shown for chips and cards are for quantities of 25 and up. All other prices are for quantities of one and up.
Consult National's OEM Price Schedule for other quantity prices.
NOTE: Prices and new product availabilities subject to change without notice; consult your National sales representative or distributor for current
prices & product listings.
19
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NEW=  PART NUMBER DESCRIPTION AVAILABILITY PRICE*
IPC-16A/927 Logic Designer's Guide Now $ 5.00
[ ] IPC-16A/928 System Design Manual Now $ 500
a IPC-16S/969Y Assembly Language Programming Manual Now $ 500
. ¢ | = IPC-16P:840Y PACE DOS Users Manual Now $ 5.00
W~ > 2| = IPC-16S/201Y PACE Basic Users Manual Now $ 5.00
> “. ® | m | IPC-16P/301Y PACE LCDS Users Manual Now $ 500
RGNS 7 /.,/ Pl . IPC-16P/108Y PACE Development System Users Manual Now $ 10.00
~ T a IPC-16A/520 Data Sheet Now FREE
e DP8300N Data Sheet Now FREE
DP8302J Data Sheet Now FREE
- . -
SC/MP 8-Bit Microprocessor Family
NEW = PART NUMBER DESCRIPTION AVAILABILITY PRICE"
ISP-8A/500D SC/MP CPU Chip Now $ 15.00
" [ ] ISP-8A/600D/N SC/MP-Il CPU Chip Now ° $ 15.00/12.00
al = DP8304D Bus Transceiver Now $ 570
E|m ISP-8A/650D/N 128 x 8 RAM with 16 Prog. /O Ports 3Qtr., 77 —
Ol m INS2656 ROM/RAM/I/O 3Qtr, 77 —
[ ] MM5235 8K x 8 ROM 3Qtr, 77 —
ISP-8C/100 SC/MP CPU Card with 256 x 8 RAM, 512 x 8 ROM/PROM Socket Now $238.00
a ISP-8C/100N SC/MP-II CPU Card with 256 x 8 ROM/PROM Socket Now $238.00
ISP-8C/002N RAM Card (2K x 8 Static Memory RAM, 512 x 8) Now $152.00
7] ISP-8C/004B PROM/ROM Socket Card - 4K x 8 Now $119.00
g (accepts 8 MM5204Q/MM5214)
o ISP-8C/004P PROM/ROM Memory Card - 4K x 8 Now $499.00
(with 8 blank MM5204Q)
IPC-8C/801 Wire Wrap Prototyping Card Now $ 35.00
[ ] ISP-8P/802 Common Bus Cable Card ASM Now $145.00
[ ] ISP-8P/301K SC/MP-II LCDS Retrofit Kit Now $199.00
ISP-8P/301 SC/MP Low-Cost Development System (includes CPU Now $499.00
» Application Card)
I ISP-8P/301N SC-MP-il Low-Cost Development System Now $499.00
o (includes CPU Application Card)
g ISP-8K/200 SC/MP Kit — An Introductory Package for New Users Now $ 99.00
(2 | ISP-8K/205 SC/MP-II Retrofit Kit Now $ 18.50
ISP-8K/220 SC/MP Kit Fully Assembled and Tested Now $125.00
ISP-8K/400 SC/MP Keyboard Kit - Hex Keyboard/Display Now $ 95.00
ISP-85/100C IMP-16 Based Cross Assembler -~ 4K (paper tape) Now $150.00
ISP-8S/101C IMP-16 Based Macro Cross Assembler — 8K (paper tape) Now $150.00
ISP-8S/103C PACE-P Based Macro Cross Assembler — 8K (paper tape) Now $150.00
o ISP-8S/102P Fortran IV Cross Assembler for 16-Bit Now $495.00
© Word or Larger Computers
é ] ISP-8F/111 SC/MP-II LCDS Firmware Assembler Package Now $300.00
o (SUPAK): Line Assembler, Source Editor,
@ P/N Tape Generator (in 8 MM5214 ROMs)
[ ] ISP-8F/351 SC/MP-II National Industrial Basic Lang. Now $260.00
(NIBL) Firmware (in 8 MM5214 ROMSs)
n ISP-8F/352 SC/MP-II NIBL Firmware (in 2 MM2316A ROMSs) Now $ 85.00
ISP-85/994Y SC/MP Assembly Language Programming Manual Now $ 10.00
| = SC/MP-1i Brochure Now FREE
2 4200079A SC/MP - Technical Description Now $ 3.00
g 420305239-001A SC/MP Applications Handbook Now $ 5.00
=| = SC/MP-II Data Sheet (ISP-8A/600) Now FREE
= im SC/MP Data Sheet (ISP-8A/500) Now FREE

* Prices shown for chips and cards are for quantities of 25 and up. All other prices are for quantities of one and up.

Consult National's OEM Price Schedule for other quantity prices.
NOTE: Prices and new product availabilities subject to change without notice; consult your National sales representative or distributor for current
prices & product listings.
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Support Devices and Literature

NEW = PART NUMBER DESCRIPTION AVAILABILITY PRICE"
Universal DP8212N/J 8-Bit .0 Port Now $ 3.30:3.90
Interface INS8255D Programmable Parallel Interface Now $12.80
81LS95/98 Tri-State” Octal Buffers Now $ 7.70
DM8542N Quad I:O Register Now $ 5.60
MM74C173/174N 4-Bit CMOS Latches Now $ 1.26
DM74173/174N 4-Bit Tri-State" Latches Now $ 3.20r 2.48
DM74LS173/174N 4-Bit Low Power Schottky Latches Now $ 3.40: 1.65
DM8546N Tri-State” 8-Bit Universal /O Shift Reg Now $ 4.80
LM555CN/556CN Interval Timer Now $ .66/ 1.15
DM74147N/748N Priority Encoder (Interrupt/DMA Control) Now $ 4.00; 2.48
DS8833N Tri-State” Quad Bus XCVR Now $ 235
DS8835N Bi-Directional Bus Driver Inv. Now $ 235
DM74LS138N 1-of-8 Binary Decoder (replaces Intel 8205) Now $ 1.55
DP8301D Monolithic 8-Bit /O Port Now $ 7.00
[ ] DP8304 Octal Bus Driver Now $ 5.30
] INS8253 Programmable Timer 4 Qtr., 77 —
L} INS8257 Programmable DMA Controller 4 Qtr., 77 -
[ ] INS8259 Programmable Interrupt Controller 4 Qtr., 77 —
[ ] BP8350 Programmable CRT Controller 4 Qtr., 77 .
Human MM74C922/3 16 & 20-Key Keyboard Encoders Now $ 4.55 4.65
Interface MM5740AAX/N 90-Key Keyboard Encoder Now $14.40
DMB8544N Tri-State" Quad Switch Debouncer Now $ 1.20
DS8859, 69N Hex Latch/Led Driver Now $ 1.50
CD4511CN 7-Segment Latch Decoder Driver Now $ 276
DS8692, 3. 4 Seiko Printer Interface Set Now Contact Factory
DMB678XXX/N/J CRT Character Generator Now $17.60,20.40
Instrument & DM8334N 8-Bit Bit-Addressable Latch Now $ 4.00
Machine ADCO0800PCN 8-Bit A-to-D Converter Now $ 9.60
Interface ADC1210, 11 CMOS A-to-D Converter (12/10 Bit) Now $33.85
DAC1200, 02CN 12-Bit D-to-A Converter (Binary/BCD) Now $33.00
CD4051CN 8-Ch. Analog Mux/Demux Now $ 1.26
DAC1201, 03CN 10-Bit D-to-A Converter Now $27.00
Memory with m | INS2656 ROM/RAM/I/O 3aQtr., 77 —
Input/Output ISP-8A/650D/N 128 x 8 RAM with 16 Prog l/O Port 3arr., 77 —
RAMs MM2114 1k x 4 Static RAM 3 Qtr., 77 —
MM5257 4k x 1 Static RAM 3 Qtr., ‘77 —
MM2102/2N 1k x 1 Static RAM Now $ 2.80
MM5269N 256 x 4 Static RAM with Latched Inputs Now $ 385
MM5270, 80D 4k x 1 Dynamic RAMs Now $14.40:18.00
MM74C920D 1k x 1 CMOS Static RAM Now $14.60
MM2111-2N 256 x 4 Static RAM, Common 1/O Now $ 385
MM2102AN-4 1k x 1 Static RAM. 450ns Now $ 3.00
ROMs MM5214N 512 x ROM Now $23.00
MM5242N 1k x 8 NMOS ROM Now $15.00
MM2316A 2k x 8 ROM Now Contact Factory
DMB85S28XXX/J/IN 1k x 8 ROM (Pinout Similar to MM2708) Now $48.88/46.35
[ ] MM5235 8K x 8 ROM 3Qtr., 77 —
PROMs DM2704N 512 x 8 PROM with 2708 Pinouts Now $21.25
MM5204Q 512 x 8 Erasable PROM Now $35.40
MM1702AQ 256 x 8 Erasable PROM Now $28.45
MM2708Q 1k x 8 Erasable PROM Now Contact Factory
DM87S222N 256 x 8 PROM with Latched Inputs 3 Qtr., 77 —
(20 pin DIP)
DM74S472N 512 x 8 PROM (20 pin DIP) 3 Qtr., 77 —
DMB7S296N 512 x 8 PROM Now $21.25
Communications MM5307AA/N Baud Rate Gen./Prog. Real Time Clock Now $14.00
MM5303N UART Now $ 720
_INS57101 Asynchronous Communication Element 3 Qtr, 77 —
INS8251 Programmable Communications Interface 3Qtr, 77 —
a INS1671 Astro Communications Interface Now —
[ ] INS1771-1 Floppy Disc Controller Now -
[ ] INS2651 USART/Baud Rate Gen. 3Qtr, 77 —
a INS2652 Multi Protocol Comm. (SDLC) 3 Qtr., 77 —
Literature TTL Products Catalog Now $ 4.00
Interface Products Catalog Now $ 4.00
Special Function Products Catalog Now $ 3.00
Memory Products Catalog Now $ 3.00
[ ] Microprocessor Full Spectrum Brochure Now FREE
[ ] Microprocessor Cards & System Brochure Now FREE
[ ] Microprocessor Training Brochure Now FREE

* Prices shown for chips and cards are for quantities of 25 and up. All other prices are for quantities of one and up.
Consult National's OEM Price Schedule for other quantity prices.
NOTE: Prices and new product availabilities subject to change without notice; consult your National sales representative or distributor for current

prices & product listings.
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SALES OFFICES AND REPRESENTATIVES

ALABAMA

National Semiconductor
Dixie Regional Office

3322 Memorial Pkway, S.W.
Suite 14

Huntsville, Alabama 35801
(205) 881-0622

TWX: 810-726-2207

Interep Associates, Inc.

3322 Memorial Pkway, S.W. #67
Huntsville, Alabama 35801

{205) 881-3677

ARIZONA
National Semiconductor
Rocky Mountain Regional Office
7353 Sixth Avenue
Scottsdale, Arizona 85251
(602) 945-8473
TWX: 910-950-1195

Fred Board Associates
P.O. Box 1906

Scottsdale, Arizona 85252
(602) 994-9388

TWX: 910-950-1195

CALIFORNIA
National Semiconductor
North-West Regional Office
1333 Lawrence Expressway
Suite 258
Santa Clara, California 95051
(408) 247-6397
TWX: 910-338-0537

Criterion Sales, Inc.

2225-J Martin Avenue

Santa Clara, California 95050
(408) 243-3600

National Semiconductor

Los Angeles Regional Office
Valley Freeway Center Building
16300 Ventura Bivd., Suite 405
Sherman Oaks, California 91403
(213) 995-8335

TWX: 910-495-1773

National Semiconductor
Waestern Area Office

17870 Sky Park Circle #108
Irvine, California 92714
(714) 957-1626

TWX: 910-5695-2593

S.R. Electronics

10951 Sorrento Valley Road
San Diego, Catifornia 92121
(714) 455-0300

TWX: 910-335-1566

Great American Rep Co.
17452 irvine Blvd., Suite B
Tustin, California 92680
(714) 832-8113

TWX: 910-695-1523

Great American Rep Co.

Valley Freeway Center Building
15300 Ventura Blvd., Suite 405
Sherman Oaks, California 91403
(213) 990-4870

National Semiconductor
District Sales Office

8333 Clairemont Mesa Blvd.
Surte 213

San Diego, Califorma 92111
(714) 565-8411

TWX: 810-335-1566

COLORADO
* Electrodyne, Inc.
4600 East Asbury Circle
Suite 402
Denver, Colorado 80222
(303) 757-7679
TWX 910-931-0428

CONNECTICUT

National Semiconductor
Northeast Area Sales Office
Piersall Building, Suite 216
Wilton Center

Wilton, Connecticut 06897
(203) 762-0378

TWX: 710-479-3512

NRG Limited

50 Post Road

Westport, Connecticut 06880
(203) 226-7527

TWX 710-457-2169

FLORIDA
National Semiconductor
Regional Office
1001 N.W. 62nd Street, Suite 100
Ft. Lauderdale, Florida 33309
(305) 772-6970
TWX: 510-955-9708

axi

127 Whooping Loop

Altamont Springs, Florida 32701
(305) 331-1001

axi

300 - 31st Street North 319
St. Petersburg, Florida 33713
(813) 821-2281

TWX: 810-863-0354

axi

4620 W. Commercial Boulevard
Suite |

Tamarac, Florida 33319

(305) 485-6030

GEORGIA
Interep Associates, Inc.
7 Dunwoody Park, Suite 112
Atlanta, Georgia 30341
(404) 394-7756
TWX: 810-757-0182

ILLINOIS
National Semiconductor
Waest-Central Regional Office
800 E. Northwest Highway
Suite 203
Mt. Prospect, Hilinois 60056
(312) 394-8040
TWX: 910-689-3346

Delta Technical Sales

3323 North Ridge Averiue
Artington Heights, Illinois 60004
{312) 253-9440

910-687-2273

INDIANA
National Semiconductor
North-Central Regional Office
P.0. Box 40073
Indianapolis, Indiana 46240
(317) 255-5822
TWX: 810-341-3300

Advanced Component Sales
P.O. Box 26407

5746 Brendon Way West Drive
Indianapolis, Indiana 46226
(317) 545-6441

TWX: 810-341-3233

Advanced Component Sales
1010 Memorial Way, Suite 1
Fort Wayne, Indiana 46805
(219) 484-0722

TWX: 810-332-1472

1oWA
Gassner & Clark Co.
1834 Blairs Ferry Road N.E.
Cedar Rapids, lowa 52402
(319) 393-5763
TWX: 910-525-2051

MARYLAND
National Semiconductor
Capitol Regional Office
95 Aquahart Road, Suite 204
Glen Burnie, Maryland 21061
(301) 760-5220
TWX: 710-867-0508

TRIMARK, Inc.

95 Aquahart Road, Suite 204
Glen Burnie, Maryland 21061
(301) 768-2800

TWX: 710-867-0508

MASSACHUSETTS
National Semiconductor
North-East Regional Office
9 Meriam Street, Suite 16
Lexington, Massachusetts 02173
(617) 861-6090
TWX: 710-326-6979

A/D Systems Sales, Inc.

594 Marrett Road

Lexington, Massachusetts 02173
(617) 861-6370

MICHIGAN
National Semiconductor
District Sales Office
27650 Farmington Road
Farmington Hills, Michigan 48018
(313) 5653-0600
TWX. 810-242-2902

* Representative ot Electronic Products
No. Park Oftfice Plaza
17117 West 9-Mile Road, Suite 420
Southtfieid, Michigan 48075
(313) 559-1080
TWX 810-224-4976

National Semiconductor Corporation

2900 Semiconductor Drive, Santa Clara, California 95051
(408) 737-5000/TWX (910) 339-9240

Representative of Electronic Products
3501 Lake Eastbrook S.E.

Grand Rapids, Michigan 49506

(616) 942-1320

MINNESOTA

National Semiconductor
Regional Office

8200 Humboldt Avenue S.
Minneapolis, Minnesota 55431
(612) 888-3060

TWX: 910-576-3165

* Stan Clothier Co.
7423 Washington Avenue S.
Minneapolis, Minnesota 55435
(612) 944-3456
TWX: 910-576-3415

MISSOURI
Cen Tech
6310 Ash
Raytown, Missouri 64111
(816) 358-8100
TWX: 910-777-2007

Cen Tech

514 Earth City Plaza 2341
Earth City, Missouri 63045
(314) 291-4230

TWX: 910-762-0698

NEW JERSEY
National Semiconductor
Mid-Atlantic Regional Office
140 Sylvan Avenue
Englewood Cliffs, New Jersey 07632
(201) 461-5959
TWX: 710-991-9734

New Jersey NECCO

2460 Lemoine Avenue

Fort Lee, New Jersey 07024
(201) 461-2789

Telex: 134-526

NEW MEXICO

A. Q. Electronics

P.O. Box 6505

Albuquerque, New Mexico 87107
(505) 883-1003

TWX: 910-989-1653

NEW YORK
Upstate Area

National Semiconductor
Empire Regional Office
104 Pickard Drive
Syracuse, New York 13211
(315) 455-5858

Electra Sales Corp.

104 Pickard Drive
Syracuse, New York 13211
{315) 455-5783

TWX: 710-541-0418

Electra Sales Corp.

474 Thurston Road

Rochester, New York 14619
(716) 436-4030, (716) 436-4037

National Semiconductor
Regional Office

576 South Road, Room 128
Poughkeepsie, New York 12601
(914) 462-2380

TWX' 510-248-0043

Metropolitan Area
LEJ Component Sales
401 Broad Hollow Road
Melville, New York 11746
(516) 694-9090

National Semiconductor
Mid-Atlantic Regional Office
(516) 921-2589

TWX 710-479-3512

NORTH CAROLINA
Engineering Devices Corporation
P.O. Box 5067
Highpoint, North Carolina 27262
(919) 869-7200

OHIO
National Semiconductor
East Central Regional Otfice
19 Alpha Park
Highland Heights Ohio 44143
(216) 4610191
TWX 810-427-2972

Micro-Tec, Inc

6076 Busch Boulevard, Suite 3
Columbus, Ohio 43029

(614) 888-9761/62

Micro-Tec

19 Alpha Park

Highland Heights, Ohio 44143
(216) 461-0191

TWX: 810-427-2972

Micro-Tec, Inc.
1413 Acorn Drive
Dayton, Ohio 45419
(513) 294-6441
TWX: 810-459-1615

OREGON

Vantage Corp.

3950 S.W. 102nd Street, Suite 122
Beaverton, Oregon 97005

(503) 646-3466

PENNSYLVANIA

National Semiconductor

Liberty Regional Office

500 Office Center Drive

Ft. Washington, Pennsylvania 19034
{215) 628-8877

TWX: 510-661-3986

Omega Electronic Sales, Inc.

1 Fairway Plaza Philmont Avenue

Red Lion Road, Suite 210

Huntington Valley, Pennsylvania 19006
{215) 947-4135

TWX: 510-665-5485

TEXAS

National Semiconductor
South-Central Regional Office
13773 No. Central Expressway
Suite 1132

Dallas, Texas 75243

(214) 690-4552

TWX: 910-867-4741

A. Q. Electronics

2211 East Missouri Street
Suite N-218

El Paso, Texas 79903
(915) 545:2363

Carter Associates, Inc.
P.0. Box 87

Garland, Texas 75040
(214) 276-7151
TWX: 910-860-5097

* Carter Associates, Inc.

3701 West Alabama Street
Suite 360

Houston, Texas 77027
(713) 621-6930

UTAH

Electrodyne, Inc.

P.O. Box 9283

Salt Lake City, Utah 84109
(801) 277-8392

WASHINGTON

National Semiconductor
District Sales Office

300 - 120th N.E. Avenue
Building 7, Suite 207
Bellevue, Washington 98005
{206) 454-4600

Vantage Corp.

300 - 120th N.E. Avenue
Building 7, Suite 207
Bellevue, Washington 98005
(206) 455-3460

CANADA

Western Provinces
National Semiconductor
District Sales Office
300 - 120th N E. Avenue
Building 2, Suite 205
Bellevue, Washington 98005
(206) 455-3460

Vantage Corp.

300 - 120th N.E. Avenue
Building 2, Suite 207
Bellevue, Washington 98005
(206) 455-3460

Eastern Provinces
National Semiconductor
District Sales Office
286 Wildcat Road
Downview, Ontario M3J 2N5
(416) 661-8022

Canadian Micro Sales, Inc.
2780 Slough Street
Mississauga, Ontario L4T 1G3
(416) 677-6633

TWX 610-492-4012

*Applhications Engineer Available
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Selocommaunccalions

Cerrcocls

A new catalog of microprocessors and integrated circuits
designed for telecommunications applications, is now avail-
able from National.

The booklet contains descriptions, data, and applications
notes, and diagrams of twelve different subsystems product
lines that are of particular importance to manufacturers and
users of modern telecommunications systems equipment.

The booklet is available without charge from National
Semiconductor, 2900 Semiconductor Drive, Santa Clara,
California 95051, and from National’s local sales offices.

TRANSLATION
PLEASE!

Occasionally we get letters or COMPUTE orders where the
address is difficult to read. When we translate these to the
envelope labels with your library requests or orders they are

returned because the postal service cannot find you. If at
all possible please use your mailing label on all correspon-
dence to the user group, print legibly or type your name

and address. Thanks a lot.

SCHEDULE OF MICROPROCESSOR
RESIDENT TRAINING PROGRAMS

MICROPROCESSOR
FUNDAMENTALS

SC/MP
APPLICATIONS

PACE
APPLICATIONS

ADVANCED
PROGRAMMING

8080/PERIPHERALS

EASTERN
TRAINING
CENTER

SEPTEMBER 19-22
OCTOBER 17-20
JANUARY 9-12
FEBRUARY 6-9
APRIL 3-6

MAY 1-4

AUGUST 1-4
SEPTEMBER 26-29
OCTOBER 24-27
JANUARY 16-19
FEBRUARY 13-16
APRIL 10-13

MAY 8-11

AUGUST 8-11
OCTOBER 3-6
OCTOBER 31-

NOVEMBER 3
JANUARY 23-26
FEBRUARY 20-23
APRIL 17-20
MAY 15-18

OCTOBER 10-13
FEBRUARY 27-
MARCH 2

AUGUST 22-25
DECEMBER 5-8
MARCH 27-30
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WESTERN
TRAINING
CENTER

AUGUST 22-25
SEPTEMBER 19-22
OCTOBER 17-20
FEBRUARY 6-9
MARCH 6-9
APRIL 3-6

AUGUST 14
AUGUST 29-
SEPTEMBER 1
SEPTEMBER 26-29
OCTOBER 24-27
FEBRUARY 13-16
MARCH 13-16
APRIL 10-13
MAY 14

AUGUST 8-11
SEPTEMBER 5-8
OCTOBER 3-6
OCTOBER 31-

NOVEMBER 3
FEBRUARY 20-23
APRIL 17-20
MAY 8-11

NOVEMBER 7-10

JANUARY 30-
FEBRUARY 2
MAY 22-25

IPOWER
TTRANSISTOR
IDATA IBOOK

A new data book and power catalog that details more than
one hundred discrete power semiconductor products is now
available from National.

This is the first catalog to describe National’s complete line
of power transistors, which include four plastic packages:
TO-126, TO-202, TO-220 and the innovative 92 Plus pack-
age, as well as the standard (metal) TO-3 package.

The book provides access to all specifications, and is cross-
indexed with part number to process conversion for all the
devices. The reference guide allows the engineer to pinpoint
the voltage current and package he needs in the simplest
way.

The 152 page data book is available from National Semi-
conductor Corporation, Marketing Services, 2900 Semi-
conductor Drive, Santa Clara, California 95051, $3.00
postpaid.

HEXADECIMAL TO DECIMAL
DISPLACEMENT TABLE

-HEX DECHEX -HEX DECHEX -HEXDECHEX -HEX DEC HEX
FF 01 01 DF 33 21 BF 65 41 9F 97 61
FE 02 02 DE 34 22 BE 66 42 9E 98 62
FD 03 03 DD 35 23 BD 67 43 9D 99 63
FC 04 04 DC 36 24 BC 68 44 9C 100 64
FB 05 05 DB 37 25 BB 69 45 9B 101 65
FA 06 06 DA 38 26 BA 70 46 9A 102 66
F9 07 07 D9 39 27 B9 71 47 99 103 67
F8 08 08 D8 40 28 B8 72 48 98 104 68
F7 09 09 D7 41 29 B7 73 49 97 105 69
F6 10 OA D6 42 2A B6 74 4A 96 106 6A
F5 11 0B D5 43 2B B5 75 4B 95 107 6B
F4 12 0OC D4 44 2C B4 76 4C 94 108 6C
F3 13 0D D3 45 2D B3 77 4D 93 109 6D
F2 14 OE D2 46 2E B2 78 4E 92 110 6E
F1 15 OF D1 47 2F B1 79 4F 91 111 6F
FO 16 10 DO 48 30 BO 80 50 90 112 70
EF 17 11 CF 49 31 AF 81 51 8F 113 71
EE 18 12 CE 50 32 AE 82 52 8E 114 72
ED 19 13 CD 51 33 AD 83 53 8D 115 73
EC 20 14 CC 52 34 AC 84 54 8C 116 74
EB 21 15 CB 53 35 AB 85 55 8B 117 75
EA 22 16 CA 54 36 AA 86 56 8A 118 76
E9 23 17 C9 55 37 A9 87 57 89 119 77
E8 24 18 C8 56 38 A8 88 58 88 120 78
E7 25 19 C7 57 39 A7 89 59 87 121 79
E6 26 1A C6 58 3A A6 90 5A 86 122 7A
E5 27 1B C5 59 3B A5 91 5B 85 123 7B
E4 28 1C C4 60 3C A4 92 5C 84 124 7C
E3 29 1D C3 61 3D A3 93 5D 83 1256 7D
E2 30 1E C2 62 3E A2 94 5E 82 126 7E
E1 31 1F C1 63 3F A1 95 bBF 81 127 7F
EO 32 20 CO0 64 40 A0 96 60 80 128 80
We would like to thank whoever sent in the above table;
however, we lost the name and address.
Sorry about that.
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SC/MP (I
COMPATIBILITY

There was a short article in the May 1977 issue of COMPUTE
announcing the SE€/MP-I1 Microprocessor Chip. The article
stated that the SC/MP and SC/MP-II chips are software pin-
out compatible. This is not entirely true. The two chips
are software compatible except for timing delays. Since
SC/MP-I1 runs much faster than SC/MP, any timing delays
in a SC/MP program must be modified before the program
will run correctly on a SC/MP-1l. SC/MP and SC/MP-II
have the same pinouts except the power pins. The differ-

BULK RATE
U.S. POSTAGE
PAID
PERMIT NO. 317
SUNNYVALE, CALIF

SC/MP SC/MP-1I
Pin Signals Pin Signals
20 +5(Vgg) 20 GND
40 ~7(Vgg) 40 +5(Ve)

In addition the active input level for the following signals
has changed from active low to active high:

ences are as follows:

SCc/mMp SC/MP-1I
Pin Signal Active Pin Signal Active
3 ENIN low 3 ENIN high
4 ENOUT  low 4 ENOUT  high
5 BREQ low 5 BREQ high

[Tlicroprozessor Gonsuliants

ABLER DATA
SERVICES, INC.
740 Garvens Avenue
Brookfield, WI 53005
(414) 786-2448

BINARY ENTERPRISES
24794 Greenfield
Southbend, IN 46628
(219) 277-0691

COMPUTERWISE
13126 South 71 Hwy.
Kansas City, MO 64030
(816) 765-3330
Contact: Bill Brown

COMPUWRAP

10357 Kinsman Road
Newbury, OH 44065
(216) 564-1152

CYBERTRONICS INC.

MICROPROCESSOR SYSTEMS

& COMPONENTS

312 Production Ct.,
Louisville, KY. 40299,
(502) 499-1551

DANYL CORPORATION
310 Cooper Center

North Park Dr. &
Browning Road
Pennsauken, NJ 08109
(609) 662-6615

GIL STARR
MICRO-DIGITAL, INC.
2357 Lemoine Avenue
Ft. Lee, NJ 07024
(201) 461-3324

INNOVATEK
MICROSYSTEMS, INC.
Smithfield Road
Mullerton, NY 12546
Contact: Paul F. Fitts

INTERPHASE ASSOCIATES
619 Newberry Drive
Richardson, TX 75080

(214) 231-4459

Contact: Mike Cope

MICROCOMPUTER
CONCEPTS, INC.
10683 Cranks Road
Culver City, CA 90230

Formerly: C.A.Pullen & Assoc.

MICROPROCESSOR
CORPORATION OF
AMERICA

208 W. Badillo
Covina, CA 91723
(213) 967-4252

SHEPARDSON
MICROSYSTEMS

20823 Stevens Creek Blvd.
Bldg. C4-H

Cupertino, CA 95014
(408) 2579900

STAFF

P.O. Drawer B

Del Mar, CA 92014
(714) 453-0303

SUDBURY SYSTEMS, INC.
80 Union Avenue

Box Q

Sudbury, MA 01776

(617) 443-3133

SYSCOM

3058-B Scott Bivd.
Santa Clara, CA 95050
(408) 246- 2437

TDL ELECTRONICS
Route 7

Fayetteville, AR 72701
(501) 643-2191

TEXAS MICROSYSTEMS
1530 The Alameda

Suite 200

San Jose, CA 95126

(408) 292-4004

UNITED STATES
COMPUTE/208

National Semiconductor Corp.
2900 Semiconductor Drive
Santa Clara, CA 95051

TEL: (408) 247-7924

TWX: 910-338-0637
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GERMANY
COMPUTE

National Semiconductor GmBH
808 Fuerstenfeldbruck

Industriestrasse 10
Tel: 08141/1371
Telex: 05-27649

AUSTRALIA

COMPUTE

NS Electronics Pty Ltd

Cnr. Stud Rd. & Mtn. Highway
Bayswater, Victoria 3153

Tel: 03-729-6333

Telex: 32096
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