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TET Series Circuit Uesceipbian

Clock, Micro-processor & Buffers

{01 and sesocisted cirouitry generates a 2.4 578 MHz crystsl
controlled clock sigral which is used to clock the wicro-processor
and the baud rate generator on the interface board Gehere fitted).
The micro-processor 107 is a 280. The dstas bus is buffered hy

G & bi~divectional buffer. The dats direction iz controlled by
BRD. 103,46 & 5 wuni-directional bufters buffer the Address Bus and
RWiL, HRD cignals.

fddress Decoder, Internal EPHUM and Scratchpad RAN.

Une section of ICY decodes the avaeilable 44K of addressing into
twp 22K sections:~

bobb to FFFF EFRDM & Scratchpad RAR
Qog Yo FEFF External RAR Enable (RAM:

The other section of [LV decodes the first 32K address section
into four 8K sectionsi-

ool to IFFF First EPROA 1C8
2000 to IFFF SGecond EPRORM oy
4000 to BFFF Third EPRDA Icid
4000 to FFFF Scratchpad RAR R

# fnty 1K of Scratchpad RAR fitted address S00L to SIFF.
The outputs of 107 control the chip enable of EPROM snd Scratchpad
RAR selecting one device for a read or write operation in
conjunction with BAD or WY signals.

Fort Decnder % latches

FORE, BRD. BHW signals are gated to produce am 170 write or an

I70 read signal which enables pin 1 or 13 of 1012 the port sector
decoder. IU12 decodes the I/0 port address into four inpul zections
(pins 4,5,6,7) or four cutput sections (pins 12,11,10,9) all active
low. These sections are further decoded where necessary by IC1Z
{chip select decoder), IC14 (Wariouws input portsd, IC1S and IC1A
(Marious output porls). '

Where datas outputed to & port has to be stored it is held in

latches {TC017,18,1%,20).

Chip select decoder

IC13 zelects one of the eight Copy sockets during s copy socket
read. 10 2I0.0 selects the Master Socket during & mester socket
read.
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fddrezs Latoh.

1024,2% latech the Port 00 and Port 01 dats which is the socket
Address LEE and MBE respectively. A commen 80 Read signal or o
latched Address/Dats rontrel =igral enables the tri-state outputs

of TC26,2F.

Variable fccess Time Control

The LACL or access time of the EFROM iz defined as the time taken
for the EPROM to output correct date after the selected sddress

iz stable. In the 'E' Series programmers the read strobe iz used
to erable the Address letch (see above) and from this period of
valid address & Liming "window’ is generated by a wmonostable ILL4,
The period of the pulse generated by the monostable is determined
by an R.L time constant. The [ content is fiwed in LY but the
resistance can be selected vias multiplexer 1033, UOne of eight
resiztors is selected by the ABC inputs.

It is therefore possible with software control to start off with
wide open ‘window’ ., check that the dats is resd correctly and
progressively close the “window” until the EPROM gives incorrect
data.

The putput of the worostable enables a transparent latch IL3S on
the common Socket Dats Bus. TC31LA permits the sutomsbic overiding
of the Access Time facility when reading the master socket.

Data Latch
IC36 latches the data to be prograswed into the EPROME. This has

tri-state outputs controtled by the Latched Addresz/Dats Control
sighal.

Interface Circuits

Yarious gstes, transistors and relays perfors sultiplesing or level
eshifting fupctions for the sulti-use pins on Copy and waster sockets.

For EEPROME & ware shaper circuit centred arpund 1037 conditions the
rise and fall times of Upp.

Relays & and 3 each 4 pole change over contacts switich the pin 20's
of the Lopy sockets between Chip Select function or Upp (Intel 0732,
S73EA and Nostek MKI744).

Bieplay and Piezo Sounder

Display snd also drives the piezo sounder.
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The & digit L.E.D. display is deiven by 1044 3 multiplexed display
drjven with internsl RaM. I[042 lstches the digit blamking {which
ie not aveilable from 1044 with Hex display Foreat), 1Cab.41 gate
digit blanking to Common Cathode deive transistors U4l to Q55.

The L.bE.L, display consists of two 4 digit 7 segeent Litronix
L4770 displays.

Keybpard

IC43 imputs the sight push button switches onto the dats bus when
Port 10 15 inputed.

P.E.UL Bomiter

A guad veltege comparitor IU48 iz used to check the swiiched #8Y
Tevel, 214 and 24V, 1030 cutputs this data on to the data buz when
FURT 12 iz inputed.

F.8.U. Circuit

fains Transformser

A toroidal wains transformer of the following specitication is
used 1n TEY Series programoers I-

friput Eplopur Cnde Outputs Lolour Code
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# Bmall yellow sleeve ot transformer end identified this
group of windings.

* Bmall white sleeve at transformer end identifies phace pf
secondary windings., '

+5v Supply
A conventionsl circuit wsing a bridge rectifier and series regulstor.

& switched 35y putput ie controlled by software to supply the EFRON
spchets.



PAGE 4

PRS2 w18 Bupplies

The 5w/ 3lv supply is swtiched by Q1. The +12v supply is Fixed
regulated by 101,

Fins 22 Hupply

Fine 22 of the EPHOM sockets require a wide variety of supply
vilteges, (2.3,4,5.6,7 and sssociated circuitry select D, Se 12y,
21y ar 285v under zoftware control.

Leb. indicators monitor. -

L.ELD. Unrequlasted +24v
L.EuDui regulated +12v
L.ELD.S oo LIS WG TN
L.E .4 oo o

Intertazce and Mewpry Board

This board has three futnctionsi-

1. Hew-Keypad.

2o Herial REZ3Z Input/Dutput.
2. Randowm Access Mewmory.

4. Parallel Imput/Dutput.

1. Hew-Keypad
I01% an LET Keyboard decoder chip ensbles the reading of the
1é& hex keys and & function Hey 5.

Serial REZ32 lnput Uutput

The heart of the Serial 170 is the 6402 U.AGRLT ICID.  IL13 an
gight bit latch holds the baud rate selection (Bits U,.1,4.3) and
the remaining bits are wsed to control parity. stop b(tw dﬁd ¢lear
the Dats ready flag., ICL11 t= & four bit latch used to select ¥ or
& data bits arnd handshaking outpud Flags. IC10 accepis the wmaster
2,’“T& MHz clock and converts this to the required UJALRLT
clocking speed set by IC13.  én external clock may also be selecied

«go the external clock generasted by the cassette interface unit.
Thia permits accurate tracking of the cussetie unilt increasing the
inbegrity of operation,

IC1E converts the CROS signal levels to REZZZ levels flapprow. +#%v).
Conversely I01Y converts the HE23Z inpult lTevels Lo CROE levels. The
Cierar to send and date set ready handohaking inputs are buffered
through 1014,

AP converts Lhe +12v supply to -%v to provide the negetive bias
on the REZ3L Oulput lines.
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3. HRarndowm Acress Nemalu

A omaxinum of 16K bytes of RAM may be accomodated on the board
(IC2.3,4,5,6,7,.0,.%1. A aininus of &K bytes is Titted (IC02.5,4.9).
1012 enahted by KAM selects one of eight ~Uls HAR chips.

. Farsllel Input,Uutput

ILY & f80 PLI.O chip provides two & bit paralliel I/0 gorts
T.T.L levels with handshaking control.
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Fauipment needed:- Digital multimeter accwracy better thanm /- 0.1%
Dual beam oucilloscope of high quality ¢ at lesszt
50 Mhz bandwidth .

1o Inspect F.8.U. Board . check for component errvors o shorl civouwits
etc.  Check connections from 246 Way transition connector fo J6W
sochet ensuring that there are no shorts hetweesn coblesn,

ay

2o BEL WP mains voltage to 24lv or 220v 2-

24y blue lead wale bullet crimp connector to brown tead femaple
bullet crimp connector.
purple lead female bullel crimp connector - disconnected.
brown lead 174" shrouded crimp conngctor to switoh.

purple lead 174" shrouded connector - disconnectied.

220w Dblue lead male bullet ¢rianp connector to purple lead fomale
bullet crimp connector.
brown lead female bullet criwp connector - disconnected,
purple Tead 174" shrouded crinp connector to szwitch,
brown lead 174" shrowded crimp connector - disconnected.

S. Briefly apply maing voltoge and check that LED 3, 4 illuminate.

. IF 3tl de well apply meins voltage and adjust RVX to give 8¢ on the
putput of IC3 (labelled UZ).

g. Adiust RUL to give +25.%v on the output of IC2 (labelled UI).

L

o Lheck thet the output of TET is +#13v (¢ {1.5)
/o Check woltage across o~

G4 = #1006y (+D0.39)
1 = +34.0v (61,0

4. Lonnect + lead of sultinmeter to cathode of D10 and -~ lead to Uv.
Uninmg & Flying lesad (with 1K resictor in series! fros +5v supply,
heck that voltage goes frow Ov to +24.3v when Flying lesd is touched
grn BX (right hand side of R103.

Yo Similarly check voliage goes from Ov to +11.3v when Flying lead is
touched on P4 tright hand side of R1Z).

0. Bove wultimeter + lead to output of I02 {labelled U2). Check that
voltage folle from +25.5v Lo approx.+3ly when flying lead is touched
on PO {right hant zide of R4d. Using HU2 cet owtpul voltage to +31.3w,

1. Move smultiseter + lead to output of J04 (latelled Ud). Check that
voltage gpes frow Ov to approx.+10.0v when Flying lead is touched on
i (right hand side of RZ1Y. . Note that until the PEU board s
connected Lo the main bpard there is no ground reference for IC4.
the outout voltage will therefore not be +9v but the zupply voltage
lesz any QFQF.QEFD5ﬁVthE IC. Comnect a flying lead from Ov to the
Lol leg of RVG . Using Y4 set oubput volbtage to + 5.1,

Thiz completes the provisional calibration of the P.S.U.
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Inmspect main board., Check for component erreors, short circuits ete.

New bosrds straight fros production - do not imsert any 107z ab thi
point. Connect board to PSU wia 26 Way ribbon socket, Turn on PEU

and cheok thet %y appears acrpss W4 pin & = Oy pin 146 = +5v,
Switch off PR and carefully insert sll IC7s.

Suitch on and re-check 5y supply, ro-sdjust RUE Con FSU Board) iF

necescary to give *3.0v across Ul4.  When programse is awitchpd it
should "beep” and display CBR8SEREET for @ seconds before dizp uuznq:~
Ldras ]

Connect nultimeter + lead to pin & of LC48 (LRE3S). Adjust HJI on
wain board for a reading of +2.389v.

Check pin 7 spprox. + 2.8v  ( when Vpp is & 5v )
H p 5 n (i') i ,!_‘ "x ?l{ ( 11 i1 1 " )
Yopin G t G { 0w for EI )
o O R v 2.5y {thiz will only be present when zochels

are powered uwp e.g. in o static read)

¥ any of these pins fall below +2.35v {the reference level) the PSY
fail error code will he ﬁsgplayed (ES)

Frees reset and select 2716 type.
Fress reasd, display should hes-

L JF&UD
Press read again, display should be:-
[opoisrr 2

Connect multimeter across Mester Eprom socket - lead pin 14
t lead pin 28. Re-adjust RV4 (on PEWY  if necessary to give +5.10v.

Irzert & J9R 7 Watt resiztor in Master Eprom socket and each cogy
spcket (¥ r9555t0r;) from pin 1% to pin 26. Domnect multineter
negative lead fo pin 14 + lead to pin 24 on MASTER zockel. Press
read, display should bel-

[ Foranal
then press read again, dizplay should bel-
coooosrr 1

fultineter should read 4.80v: if less than 4,75y suspect an error
and check circuit.,

Reset and select 2714, Rewove loasd resistors. Select read and press
twice as whove tm mchzeue a stetic power uwp situstion to sockels.
Head voliage on pin 23 flazter Socket = + 5v,

h H woon Y Copy Socket = o+ Gy,

Reset. Using oecilloscope to check weveforms on pineg 3, 4. S, &, 7,
&, 9, 10, 21, 24, 2% check that addrezs lines have a rapid series of
pulses during program. MNote you will need to keep re-entering
progranme wode s the address lines will be low unless driven.
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Simitariy check pin 22 of the Master and each copy socket for vapid
pulses. Dn the copy seckets the pulses will only be prezent when that
socket is selected.

Check that pin 20 {on all spckets) remsins low.

Iasert o 2716 Naster ERPROM in master socket. Head EPROM and wmabe sure
that check sum is correct.

Connect multimeter + lead to pin 23 of {irst copy zocket and enter
trnto progrese smode. (3 copier stops om ar esply socket step ono,

He-adjust HUL (on PSU board} if wnecessary to give » reading of 25.3v.
Connect JOR 7W Resistor from pin 14 Lo pin 23 on Copy SK1 - woltage

should fall to approu.4.4v. IF less than 24v suspect & faul

Using pscilloscope examine programming pulse on each pin 20 of Dopy
sockets.  This houwld be high for SUmSec and low for approwimetely
DuomSec,

Rezet and select 2832, (Hempve 2714 wmacster Eprowmy. Check on all
sockets that 811 is present on pin 20, chip select on pin 2% and
during prograsming lagain very important to check all spckets) the
proqrammw pulee which low for SOmSec. Hote that to enter programme
mode youw will need a wmaster Eprom with dats in the master socket.

Reset and zelect 2732, Check thet pin 20 is ot Ov,

Lheck that ALY is present om pin 23 of all sockets. Check each chip
zelect pin 22. With Master Epros in master sockst enter prograsse
node. When the programwer hes checked each socket for programability
you will hear the sound of RL2 & I turn on. Check each pin 22 with &
ndltimeter the voltage should be +24.%7v.

Using oscilloscope exawninge the prograsmse pulse on esch pin 20 -~ it
should be low for SlhmBec

Reszet and select 27324, Enter programse esode and seasure the voltage
on pin 22 copy =ocket 1, This should be approx. div.  Re-adjust RVY
ton PBU board) if necessary to give & reading of 2100w,

Reset and select 2564, Enter grogramme wode. Checki-

d. pin 2 and pin 27 atag low.

b, pin 1 is at +235.:

L. pin 23 has ablL2

d. pin 22 has prog.pulse - SOmSec.low.
e. pin 20 has AD11.

Reset and select 2744. Enter programme wmode. Checki-

ia o pin @ has ADLZ.

be pin 1 is gt +#31.0v.

C. pin 27 has prog.pulze - B0mnSec.low.
d. pin 23 has ADLL.

. pin 22 is high.

Fo pin 20 iz low.
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o Reset and select 2764H.  Enter programme mode. Dhechi-
3. pin 2 had ADLZ.
b, pin 23 has AD11.
Co pin 22 has 25.2v.
de  pin 20 had prograsse pulse - Slebec. low.
D. Reset and select 68744, Enter programme mode. Checki-

a. pin 23 haz A0L2,
b. pin 22 has Wpp pulse {apprax. 4v to 25 for Slabec:
t. pin 20 has ABLL.

1. Heset and select 27128. Enter programme wmode. Checki-

a. pin 26 has Abl3.
o PFin i has +21.2v.

2. Reset and select 2815. Enter prograwse wode. Dhecki-

e pin &3 copy sochets has pulsed wavefors in sccordonce with Intel

specitication (Hee Fig.Zs page X of 2815 data sheeti. Tp set the

peak Ypp Yoltage at +01.4v connect multineter to pin 23 and

temporarily ground (take to Ov) the base of % with o Flying lead.
I ARG

The veltage will now be static and can be adjucted by RV on the asin

board. Npte that Prog pulsze is rominally SUebBer high.

[ £

« Reset and select 2814, Enter programme msode. Cherki-

Check that the pulse waveform on pin 23 copy sockets is in sccordence
with Intel =pec. Note that Frog pulse is nominally lOwSec high.

4. Lonnect one channel of oscilloscope to pin 1 of IC24  enter Debug wode
arigd trigger scope on the signal o The falling edge of the stgnal marks
the start of the dynamic sccess time period. With the other scope
charmnel observe the signal on pin 11 of IC35. Thiz should be & high
going pulse. The end of this pulse warks the end of the dynasic sccess
time minus lln&. Select sach sccess speed and check that it iz correct.

WAVEFORA DIAGRAN

Sigral at pin 1 IL 2

< g

Gighal at gin 11 10 35

!
L= ACCEGE TIME=~--3]
| ~1iing !
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The company was formed in 1976 by Alex G. Bible, B.Eng., with the
support of Alan E. Negrin, B.Sc. to provide advanced design and
development services in the field of applied microelectronics. T. Peter
Hadingham joined later as a director. The combined experience of the
directors spans more than 25 years each in various aspects of computer
systems design, the development of industrial controls and
instrumentation, technical support, financial control, marketing and
publicity. _

Current capabilities include hardware and software design,
development and production of micro-processor-based equipment. In
every product strong emphasis has been given to simplicity of
operation with a very high degree of reliability. By imaginatively
applying state of the art microprocessor technology to each product a
reputation for performance value, reliability and quality has been
maintained.

elan — ‘'vigorous spirit or
enthusiasm typically
revealed by poise, verve
or liveliness of
imagination’” — Webster's

Elan Digital Systems Limited
16-20 Kelvin Way, Cxawley, W. Sussex, RH10 2TS, England

Telephone: Crawley (0293) 510448
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