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o M GEBRUIKERS CLUB NEDERLAND
TAALPROBLENEN ,
Binnen onge club (en daarbuiten) is een computertaalprobleem aanwezig,
dat niets Ze maken ‘mdzcmpwtw;e#,maaamdauu,mt
enoven 2Ven v

deablmée&aatﬁww,datveddoamdaaevmcmputua
programma’s eic. in het engels is. Zetfs in de KIN-KENNER, een blad
van een nedenlandse club, wondt engels-ialige documentatie afgednuht.

Rumweg hunnen de meningen oven engels-ialige documentatie in 2 groepen
verdeeld worden. De ene groep bestaat uit meningen in de trant van:
~ Wie kent er nu geen engels?
- Wwbewntennameteencmpm&mgmdznmgel,otekemen?
- Engels kun je toch Lenen?
- De andere groep meningen is:

- We zijn toch nedenlandens in een nedentandse club?
~ Waarom doen ze Zoch zo ovendreven. Spreek je moens Zaal.

Hlet probleem als zodanig bestaat alleen voon mensen wiens mening in de
tweedzgmoepagt Oplossingen, hoe eenvoudig ack te bedenken, werken

/nddwwtklmtegmbademmgmuxbmgm
Nisschien helpt het.

Menoenmmemngmdeemtegzwepva&, sprehen engels, dus is het
hun” probleem niei, vu:»denge Ze wonden soms nogal doox

”Filzt’ mbzn”!g[;’
Amde;emendenVﬂ.aagza‘emxo,{;etocﬁdemwiemcuennmmeenona
2e denken over het feit, dat iemand die een hobbycomputen , hun
documentatie (beten) zou hunnen gebmuiken, als hij in het ge~
schreven was.

. Denk eens niet alleen aan de Lol van een programma schrijven, maan ook

aan het plegiex, datcewdandawelzvmkm/wbben

Mensen wiens mening in de iweede groep valt, gullen meestal de engelse
Mmdo{mwu%mwwmvadmwmg,mp

Lijkh Los van, vao&ata&@wbutdaetdedmgm;opaedmagz&qk
op te schrijven.
Wa«tbebnq{i/wtvatalmvmooupamw

Kitl-hints, zou ik best willen, da.t
cmpuw%obbyeenueaiaatkobbgzadmynhaamtddevmwmum
Een schrale tnwost: lh heb gelf enkele jaren geleden met een /snaelische

, wawwan de meeste documentatie in het Hebreewws (denk
ih] was. 1k hon tenminste de letlens niet eens legen en dat is nog veel

Lrustrenenden.

Siep de Vnies.
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Y‘”m“vmmw&r;;;ihe 6_5_».67 micro processor ’.‘.‘ﬁ“ﬂi’l‘ P
o ok SRS |

Dascription: Goal is to retain the popular . * e data width *

memory but {0 have mcre 16-bit ability to addres.  ~nopuls: o4k
memory space. Result is “psuedo-16"" version of 65, SN 651 6
16-bit data manipulation aiso. ;

Status: Concept of the pseudo-18 machine was in criginal pians
of 6502's designe:s, because it allows for obvious limitations in
handling Jergs memory biocks. This design from second-scurce
Synertek has gona through several iterations, but it should finaliy
reach production stage in 1279.

e CHARACTERISTICS

o i memaeme e mrmsne (B, OV B R E n SOFTWARE
- . ™y i—DATA-MANIPULATION INSTRUCTIONS
i N | Arithmetic and logical. Decimal mode via control bil in
} 4 Mg T ™ status register. Can operate on focations in memory space
; E i ! (which can be either RAM or I/0 ports)
. : :
) [DERAl—| { v H—DATA-MOVEMENT INSTRUCTIONS
i 1 1 ey DOl e T True indexed addressing with X and Y index registers that
3 !\5 . e NOER can operata in gither 8- or 16-bit mode for fuli rezch over
's 4! } E‘F L] ALo 64k address space. Short-form addressing lo zero pege,
= 1 . which can be soitware-shifted to any page in 84k memory
124 i f i 1@%’—%? space. Has sophisticated indirect-indexed and indexed-
i U i § g indirect addressing modes for handling tables
i = ; . - & =
i g { i_______.\,}\‘ ’ H—-PROGRAM-MANIPULATION iN}TR 3
< " g : ; ALY Conditional branches with signed relative -addresses.
gi i Pl = } Some relative addressing with +32k reach. Nenmaskabig
! SN e T, and/or maskable interrupt, depending on model. Stack
il T S poinier can be initiaiized to start LIFO stack anywhere in_
i ;g bod e o = 64k memory space; stack can be up to §4k deep
e 'd 6818 - IV—PROGRAM-STATUS-MANIP INSTR
i r——g ; il o Two status registers: one for ALU operations plus & user
Lot MEM Lol L) {lag, the other for setting single- vs double-byle modes for
M wg_j‘fwl"—v o CPU registers

o _Push and puli status registers from memory stack. Set and
clear carry, decimai mode and interrupt bits. External
inputl to one stalus bit, useful for handshaking with

4 peripherals

4 The 6516 has the fotiowing enhancements compared with the 850X

1. High by les have oeen addad {o the X, ¥ index reqizie s, stack point and accumulator

2. ALU (siii eight bits) has extensicn for handiing 18-bit increments and decrements

3. DP (direct page) registar oermits software reiocation of direct or zera page {so short-form addressing can occur from several

different pagas during course of program exaecution;

4, Five additional BRK {break} instruclions with new vector locations for these software interrupis, 1o aid in debugging

5. New fiag ragister—Q—{or 8- vs 16-bit modes for CPU registers. Four bits can sotiware-control whether accumulator; X, Y indexes;

or memory iz hangled on singie- or doutis-byie basis. 6516 intelligent encugh to work with mixtures of word lengths.

6. instruciions 1o swap X and ¢ permil symmeirical indexad-addressing modas : '

Mote: Upon raset, 6516 produces deisuit valugs i direct page and Q register, so it behaves like 850X.

Spacification sumeary: Common-memory architecture with full
15-bit addressing ovar 64k memory-I/O space bui with 8-bit
byte-oriented data paths and ALU. Has 114 instructions (all but
-one .of the possiois 256 opcodes used) exacuted at 1- or 2-MHz
sioch rates. Upward compatible wity 850X family in both saftware
{3t symbolic assembly-language level, not bit pattein) and
hardware (cen use 650X-—or 38C0—penpharais). NMOS sificon-
o2 depieticn-load iechnology on chip, initially estimaied 210

mils 50, reguires one +5Y supply. Housed in 40-pir package.

o e - SUPPORT

HARDWARE . SOFTWARE
Development system: Because 6516 is upward compatible Development software: Because 6516 is only symbolic-
rith 650X, it wili be able to use the Systom G5 ¢ual-fioppy assembly-language compatible with 650X, it will need
davelopment system (55400 for 1 MHz, $3130 for 2 KiHz). i translator sofiware 10 use 650X programs. More importan?-
he 5516 will probably huva its gwn in-circuit-emulaiion ly. to use 6516 enhancements, thare will have to be 6518
attachment for System G5 a5 weil as {2 usual range of cross assembiers to run on Systsm 65, eic.
prototyping and OEM boards. ¥ ;
P o £
. ‘atum ingang:? QVervan&‘_‘c_: Qs Ref.? *gynomklnc
ol e ;‘""’" e ey 3001 Stender Way
T : ]
SYAILABILITY: Mid 1979 Santa Clara, CA 9505
b s s Phone (408) 988-5600 1
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KIN APLLICATION NOTE NR 111477 fommnts
USING LIN A3 A DEDICATID comnll.mm Blad: 1 OF 3

Introduction .

The KIM-1 microcomputer board can be used as a very low cost development
system for application programs of up to about 512 bytes in length. Addition-
ally, in low volume applications, the KIM itself can serve as the controller with
the addition of a programmable read only memory (PROM), a power-on-reset modifi-
cation, and some additional circuitry to transfer control to the added PROM upon
power-up.

Besides being a cost effective method of getting a small number of dedi-~
cated controllers on the job very quickly, this app:‘oach has the added advantage
of making the KIM operating and debug software available at the controller site.

Power-on-~Reset Modification

The easiest method of getting KIM to automatically resit itself upon
power-up is to disconnect the side of capacitor C-3 (on the KIM board) that
normally goes to' ground and connect it to +5 volts..

Power-on reset will eliminate the need for manual reset after a momen~-
tary power vlon or complete power failure.

PROM Selection P

If the control system must operate with a single power lupi»ly voltage,
then a bipolar fusible-link PROM would be the best candidate for the storing
application program.

Memory Expansion

The ncm;x microcomputer provides 4K of contiguous expansion area
(0400 - 13FF) which can be utilized for the added PROM memory.

Without any added buffering circuitry, KIM's expansion bus address lines
(except for AB1lO0 - 12) and data lines can dr;ve up to about 1 TTL load and 100 pf

of capaci_ty. (30 pf of the original 130 pf drive capacity is used on-board.)

D tum inﬁnns: l!7«:'\!-1'151:: d.d,: Ref,:
1.1th HGV 19%9 l MOS TECHNOI.OGY
saiasis A A
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Nummer:

CURIM AFPLICATION WOT: NR 111477

Blad
—=' 2 0F 3

The extra memory must be addressed such t@at the highest six locations
of the par;icular 1K block chdSen‘hold the interrupt vectors which point to the
application program.

In our example system (see Fig. 1) a 512 X 8 tri-state PROM is placed in
the decoded-x4 section of KIM memory (see KIM-1 User Manual, p. 38), addresses
$1200 - $13FF. The top six addresses $13FA - $13FF hold the new system interrupt

vectors.

Although the PROM is set up to be addressed at $1200 - $13FF it will also

- "seem" to reside at $1000 - $11FF. This is because it hasn't been completely de-

coded.. If memory space is at a premium the PROM can be fully decoded by letting
the PROM chip select (CS) pin go low only when K4 is low and address line AB9 is
high. This would require extra hardware.

Alternative Vector Selection

The address decoder (U4 on the KIM board) is now de-selected using the
ABl5 signal which is "true" whenever an interrupt vector fetch is initiated by
the system (see Fig. 1). The same signal (ABl1S5) is inwerted and "wire-o?'d”
through a switch to the K4 or the K7 select lines. _Now, depending upon the
position of the switch, interrupt vectors will be fetched from the top six
addresses of either block K4 or K7. K4 in the KIM system selects the added PROM
and‘§7 selects the ROM in the 6530-002 array (the KIM monitor program). In this
way you have two different sets of interrupt vectors in your system and may

switch-select which set is to be used.

Datum ingang: Vervangt: d.d,: Ref,.:
14th NOV 1977 MOS Technology
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Numzmap:

i £
o

Decods

Enakle

R i

Ul = 7405 or 740¢
U2 = 748472 - 512 » ¥
° tri-state PRCH ‘or aquivalent)

Note: Power and giound
not shown.

DEO

Figgre le=-addditionxl Cirzultry for the KIM Controller
Example

From KIN expansion and application connectors

varvengt o

A L N v T

Datum ingun;:

1440 Low

a7
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A Motorola 1408 3-bit digital to analog converier is connected
as shown in the circuit diagram. .The 1,08 is available from James
lectronics, 1021 Howa:d Ave., San Carlos, CA 9L(U70, as are the op
ar: 3 used in tuese experiments.) The PAD port of the KI¥ is used
to provide the digital input to the 14C8. The analogz output of the

1408 is a current sirk at pin L, which we converted to a voltage
by means of the FCA CA3140 operational amplifier. The feedback
resistor R is adjusted to give the dezired wvoltage output. “For
example, an R of z2bout 500 chms gives a wvoltage range Irom O volts
when PAD is OOCQOCCO to 1 velt when PAD is 11111111,

1. GENEZRATION OF A RAMP VOLTAGE WAVEFORM
For the first e:periment dc not conrect the second op amp, simply

connect the output of the first op amp to an oscilloscope as shown.
load the following program.

ADDRESS INSTEUCTION MNEMONIC COMMENTS

0300 - 49 FF 1DA #FF 255 in accumulator.

o3k . 8 01 17 STA PADD Port A iz output port.
0305 - EE OO 17 BACK INC PAD Increment. number in PAD.
0307 4L 05 03 JMP BACK Increment is in loop.

Running this program should cause & ramp waveform to be observed on the
oscilloscope gereen. A close examination ol the ramo will show that it
consists of 27 = 256 steps rather than a straight line,

2. A DAC AS AN ANALCG TO DIGITAL CONVERTER

The second op sop acts as & comparator. It compares the voltage
from the output of the first op amp (winich we shall call the digital
signal) with a voltage from some source tc be applied to pin 3 (which
we shall call the analog signal). The output is connected to FE7 on
the ¥XIM, If PB7 = 1, the analog signal is greater than the digital
signal. If PB7 = 0, the snalog signal is less than the digital signal.
The digital signal is, of course, produced by the contents of PAD.

A flow chart showing what we intend to do is shown below. Oubtput
port PAD is set to zero. If the amalog signal is positive the PB7 = 1.
PAD is now incremented untill the comparator indicates tnat the analog
signal is less than the digital signal, i.e. PB7 = 0. At that instant
the digital and analog signals are the same to within one bit, the least
significant bit, on PAD. The digital value of PAD is then displayed-

and the cycle continues.

. If the feedback resistor is adjusted so that a walue of PAD = 255,/
= FF,, produces & voltage of 2.55 volts, then we have constructed &

simpié digital voltmeter with a full scale reading {in hex) of 2.55 volts.
The c:tremely high impedance of the 3140 op azp rakes this a rather good
voltreter., A sirple program to convert froo hex ta bass ten would make
the meter easier to read.

st 0

‘Datum ingang: Vervangt: didy't Ref, s
1977

:’ P I.!' \:E.e Jonff

4
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= cnd A5 corwversion usging MID
4 *
{:m PAD - O )
- —_—
?avfjjjr‘\ﬁa
Y? = 17 =
~ ,/
A4 =
: i
i
H \ " !
L___._@ < PAD 4+ 1Y DISPLAY PAD |
v A CUTTENTS O8 |
XIM i )
|
¢
{

PROGRAM FOR AYALOG TO DIGITAL CONVERTER (RAMP APPROCIMATION)

ADDRESS INSTRUCTICN MNEMNIC COMMRITS

c300 A9 FF START  1DA #FF

0302 8 01 17 STA PADD Mekxe PAD cutpus port.
0305 A2 00 AGN DX #0C

0307 8E 00 17 RAWP STX PAD Start PAD at C.

030/ AD R 17 1DA PBD Read purt P,

03D 10 O BPL DISP Branch if bit 7 = O
o30F 58 : INK 5 Increment Y.

031Q & 07 03 JMP RAMP

0313 86 F9 nIisp STX TNH I6H is disp
0315 20 1F 1F JSR SCANDS Jump 1o di y -

0318 L ¢ 03 JMP RGN in KIM monitor.,slert ageil.

Jay -

3. SUCCESSIVE APPROXIMATION ANALOG TO DIGITAL CONVERTZR USED AS A
STORAGE SCOPE

The raap approximetion is auite slow and there is & faster techniague :
known as "successive approximation.® It works as follows: the mest elgrilicant
bit to the DAC is set to one and all the cthers are set Lo zero. If vhe
comparator indicates that the aralog signal i{s greater than the Cigitsl

signal, the next lower bit i set to 1 and the test is repeated. 1 e
cormarator incicates trau the analog difnal is less Tian in® dipiial Biprele
tn@ highest BT 13 made 2gro, .nl the Dest wawer Lit fsweed 49 L ARd 5
teat is repeated. This iterstive process is repeated untill all el
heve been tested, starting with the MSB and ending with the LS8, T
crart indicates how this will be accomplished.

et AT
Datum lngang? Verysngt: Celos Rafl,.:
Latun inzang Yerysngt bl 250 4 LA

RN RS I R W s
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DA and AD conversionm using KIN

| | Bhads 4027

Nusmer:

FLOW CHART POR SUCCESSIVE APPROXIMATION ARALOG TO DIGITAL CONVERSION

PAD = §80
PGZZ-QSO

PAD = PAD =PGZZ

LOGICAL SHIFT
RIGHT PGZ2Z

4

FAD = PAD + PGZZ

[Refe+
H.L. de Jong
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DA and AD comversion using KIM |!‘.‘L_"‘.'_"

5 of 7
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. This'analog to digital conversion scheme will be used in a program
which digitizes 256 points on a waveform and then stores the results,

~-to be displayed at a convenient time and with as many repations as
desired on an oscilloscove. It is useful for examining slow waveforms
with an oscilloscope with a low persistence screen, for evample ECG
wvaveforms, and it is useful for eramining non-periodic waveforms such
as a one-shot impulse from an accelerometer. The program has triggering
built in, and the output scan portion syncronizes the oscillascope with

a sync signal, turning an fhexpensive scope into something more useful. -

A flow chart for the program is given below. The digitize box is the
flow chart on page 4. s e

STORAGE SCOPE FiOW CHART

Ref,:

Datum ingk angs [Vervangt: d.d,:s
1st NOV 1977 ‘

M,L. de Jomg

s

gt SRR
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DA and AD conversion using KIM

FLOWCHART FOR DISPLAY

SYNC SCOPE

PUT
TABLE(X)
INTO PAD

X=X+ 1

A short description of the behavior of the circuit and program follows.
The experimenter chooses the desired trigger level and loads this into location
0306, When the analog signal is greater than this, the comparator makes PB7
go high and the scan tegins. The sampling rate and the scan time is determined
by the number loaded into the timer and the timer used; ldcations 0314 and 0316,
respectively. It takes at least 200 microseconds to digitize so there is no
point in choosing time intervals smaller than this. X is used as an index
to identify each of the 256 points on the scan. After the timer is started .
the analog signal is digitized and the timer is watched untill it is finished.
X is then incremented and a new point is digitized untill all 256 points are
finished and stored in TABLE,X. X is then zero again. This entire process
will repeat unless the 1 key is depressed, in which case the program displays
the data on the oscilloscope, connected as before to the output of the first
op amp. The display will repeat, complete with SYNC signal output from PBJ,
untill the program is halted. In our case we loaded the vector 17FA and 17FB
with the starting address of the program (0300) so a depression of the ST key
caused the entire program to start over. ,

A listing of the program is shown on tne following page. Notice that the
data is stored in TABLE,X located in page 2 of memory, FGZZ is at location 0000,
the trigger level is in 0306 and the scan time variable is in 0314 and .0316.
"he scan time should not be shorter than 200 microseconds. As far as display
is concerned, we found that a sweep rate of 200 to 500 microseconds per cm gave

good results.

Datum ingang: Vervangt: d.det Ref,:
4st Nove. 1977 M.L, de Jong



