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UVODNI POVIDANI

ZX Nucleon 512KB je novy typ pocitace, resp. zakladni desky, jeZ je softwarové a z velké ¢asti i hardwarové
kompatibilni s pocitacem Pentagon 512KB z Ruska. Zakladni deska je rozmeérové totoznd s deskou pocitate ZX
Spectrum 48KB Issue 3B, véetné pozic dileZitych konektord, a je tedy urcend k namontovani do plvodni krabice ZX

Spectrum 48KB nebo novéjsi repliky.

Pocitace Pentagon resp. Nucleon jsou klony pocitaée ZX Spectrum, ale s nékterymi daleZitymi odlistnostmi.
Hlavni rozdil je, Ze Pentagon resp. Nucleon neznda déleni paméti RAM na pomalou a rychlou ¢ast, tak jako pavodni ZX
Spectrum, celd pamét RAM je u ného rychla, CPU neni v zadné ¢asti RAM brzdén. Rozdil je i v ¢asovani, generovani
obrazu, preruseni atd. Pravé s témito rozdily je pocitano v obrovském mnoizstvi program, které od 90. let vznikaji
v zemich byvalého Sovétského svazu, a které z velké vétSiny nefunguji na plvodnim ZX Spectru korektné. Toto byl

dlvod pro vznik projektu ZX Nucleon.

Detailni informace ohledné pocitaci Pentagon jsou k mani na internetu a nebudu se jimi zde zabyvat.



ZX

ROZDILY NUCLEON 512KB vs PENTAGON 512KB

Nucleon 512KB zvelké ¢&asti vychdzi ze svého vzoru, ruského pocitace Pentagon 512KB, snimzZ je

z harwarového hlediska z néjakych 90% totozny. Pfesto bylo v pocitaci ZX Nucleon 512KB provedeno nékolik Uprav a

zmeén:

10.

11.

12.

13.

V pocitadi neni obsazZen radi¢ floppy disku Beta Disk, a to jak z prostorovych divodi, tak z divodu, Ze Beta
Disk neni v Evropé na rozdil od Ruska tolik rozsiten, a kazdy uZivatel si mlZe externé pfipojit uloZisté, které
sam preferuje.

Pocita¢ obsahuje vstupné/vystupni systémovy konektor pro pfipojeni externich periferii, ktery je z velké
¢asti kompatibilni se ZX Spectrem 48KB/128KB (nikoliv +2A, +3).

Signaly sbérnic CPU Z80 jsou proudové zesileny tfistavovymi budiéi. To podstatné zvysuje spolehlivost
hlavné s pripojenymi externimi zafizenimi. Ve vyjimeénych pfipadech muizZe ale naopak dojit
k nekompatibilité s nékterymi zarizenimi, ktera nejsou spravné navrzena.

Zvysena spolehlivost resetovaciho obvodu pouZitim invertorl se Schmittovymi vstupy.

Predélan obvod blikani znaku (FLASH), ktery je nyni generovan za pomoci presné frekvence z obvodu
Casové zakladny + délicky, ne nekvalitnim a nestabilnim RC oscilatorem, jako u Pentagonu.

Dekodér vsech portl (ULA, AY, strankovaci registry) pomoci CPLD GAL pro zjednoduseni zapojeni.
Celd RAM 512KB je fesena jednou statickou paméti + nékolik LS-TTL CipG okolo.

Pomoci prepinace lze zakadzat 512KB strankovani a prepnout pocita¢ do rezimu 128KB (kvdli
nekompatibilité nékterych programu).

Uplné pFedélana video ¢ast generujici obrazové signaly RGB a S-VHS pFes souctovou odporovou matici a
PAL kodér + RGB budic. Tato ¢ast byla u Pentagonu navrzena Uplné Spatné s tim, Ze dokonce dochazelo ke
zna¢nému pretizeni nékterych obvod.

Vstup z magnetofonu doplnén kvalitnim zesilovacem.

Integrovany zvukovy interface AY-3-8910A, michani kanal( prepinatelné mezi ACB a ABC. Do zvukového
vystupu pfimichan i BEEP a signaly TAPE-IN a TAPE-OUT.

Obrazové signdly analog RGB a S-VHS + napéti 1V a 12V pro prepnuti TV jsou vyvedené na konektor Mini-
DIN 8. Napéti 12V je ziskdvano na desce tzv. nabojovou pumpou ze zakladniho +5V.

Integrovany spinany napajeci regulator +5V/3A.
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DULEZITE PRVKY NA DESCE.
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SEZNAM VERZi A ZMEN NA DESCE:

Verze 1A: Prototypova verze desky
Verze 1B: Prvni komercni verze

Verze 1C: Korekce nékolika chyb v potisku na desce, do GAL20V8 zapojen signal DI_ULA ze systémového konektoru
(IORQGE) pro blokovani funkci ,,ULA” (¢teni a zapis z/na port #254d)

Verze 1D: Fix faleSnych CLK pulstd u registru stranek 1C23 pomoci C105; na systémovy konektor vyveden signal CLK
inverzni vici CPU (jako u ZX Spectra); zlepseni kvality hodin pro CPU zménou hodnoty R5 a IC13; zvyseni citlivosti
tape-in vstupu Upravou hodnoty rezistoru R36

Verze 2A: Predélani video ¢asti — implementace spolehlivéjsich PAL kodérd ROHM BH7236AF a SAMSUNG
KA2198BD, odebrani vystupu kompozitniho videa a jeho nahrazeni lepSim S-VHS video signdlem. Zlepseni kvality
synchronizacnich pulst (redukce chvéni obrazu pfi pruzich v BORDERu)

Verze 2Q: Volitelné (pomoci jumperu JP3) pIné, 8bitové adresovani /O portl. Pfi nezapojeném jumperu z(istava
plvodni, nelplné adresovani, jako u ZX Spectra a Pentagonu. Od této verze musi byt na pozici IC49 pouZit pouze
GAL22V10, nelze pouzit GAL20V8! Buffer ¢teni z portu FEh nahraZen typem s vystupy s otevienym kolektorem kvli
moznosti pripojeni externiho kldvesnicového interface

Verze 2X: Doplnén pull-up rezistor R63 pro zvysSeni stability signalu B3 a nasledné synchronizace obrazu - vysoka
proudova zatéz invertorem 74S04 na vystupu Citace 74LS193

Verze 2Y: IC19 nahraZen typem 74LS175 jako v originalnim Pentagonu (kvali redukci skladovych zasob tohoto typu
IC). Pfeskupeni IC19, 1C21, C93, D11 a R22 na desce. R24+25 v oscilatoru 14MHz zména hodnoty na 680R pro vyssi
spolehlivost s obvody 74LS04

3A - vychazi z verze 2X. Ze strany spoji doplnéni pajecich spojek SJ1-4 pro volbu typu audio konektor( Jack X1 a X2
(1503_08 nebo PJ322). Oba typy maji obracené zapojeni pind ¢.1 a ¢.3. R24+25 v oscilatoru 14MHz zména hodnoty
na 680R pro vyssi spolehlivost kmitani. IC51 nové i v pouzdie SO8 pfimo na desce

3B - doplnéni pozic pro kondenzatory pro kompenzaci chyb v obraze — falesné pixely na kraji znak( "duchy" nebo
posunuti obrazu viéi okraji, zjiednoduseni dekodéru portd — odstranéni funkce 8-bit. adresovani

4A - Budice adres IC3, IC4 nahraZzeny za béZny typ 74ALS244



POSTUP SESTAVENI STAVEBNICE:

Pro sestaveni stavebnice se doporucuje dodrZet nasledujici postup, ktery byl ovéren pfi stavbé nékolika set
kusU rGznych zafizeni, a pti jehoZ dodrZeni probéhne sestaveni bez vétsich potizi a na konci procesu na vas bude
Cekat profesiondlné vyhlizejici vyrobek. Podminkou ale samoziejmé je i urcitd manualni zrucnost, peclivost, pouZiti
patfiéného vybaveni, at jiz rdzného naradi, pomucek, pajeciho zatizeni, ale i vhodné chemie, pajky, tavidla atd. atd.
To uz je ale jen na vas .

1. Osazeni elektronickymi soucastkami:

Soucastky jsou rozdéleny do nékolika podskupin podle vzdjemné podobnosti. Tyto podskupiny jsou barevné
odliseny v rozpisce soucastek, napfiklad podskupina rezistor(, kondenzatordq, IC atd.

Component Side Vidy se doporucuje osazovat celou jednu podskupinu naraz a u

soucastek s priichozimy vyvody, které jsou formou mékkych dratd, tyto
pfed odstfizenim u plosného spoje nejprve mirné ohnout pod uhlem asi
45°, aby se zabranilo vypadnuti soucastky z desky, viz obrazek:

lead Solder Side

1.1 Osazeni a pdajeni SMD diod, tlumivek, regulatoru:

SMD diody, tlumivky a reguldtor IC50 se doporucuje osadit a zapajet
timto postupem: Na pajeci plosky pfislusnych soucastek naneseme
davkovacem opatrné malé mnoistvi pajeci pasty uréené k pajeni SMD
prvka. Idedlni jsou pasty na bazi cinu a bismutu s teplotou tani v rozmezi asi
150-185°C, napfiklad Sn42Bi58, kterou Ize levné koupit na Aliexpress.

Potom na pfislusné pozice pinzetou umistime soucastky a celou desku
nechame zapéct v elektrické troubé pri teploté asi 200-210°C po dobu 5
minut.




1.2 Osazeni a pdjeni SMD integrovanych obvodii:

U integrovanych obvodl se doporucuje tento postup: Obvod opatrné
umistime do spravné pozice a zafixujeme jeho polohu zapajenim dvou vyvod
v protilehlych rozich. Poté naneseme davkovacem dostatecné mnoZstvi
vhodného gelového tavidla na pdjeni elektroniky na celou fadu vyvod(.
V mikropaje¢ce mame pripraveny hrot ze zkosenou jednou stranou, na néj
naneseme trochu pajky a pomalym taZenim pfes celou radu vyvodu tyto
zapajime. Postup mizZeme opakovat.

Doporucené poradi pro osazovdni soucdstek:

1.1: SMD prvky

1.2: Diody a rezistory

1.3: Kondenzatory keramické, styroflexové, elektrolytické
1.4: Krystaly

1.5: Tranzistory

1.6: Integrované obvody

Ddle ndsleduji soucdstky, u nichZ nelze vyvody ohybat a tvarovat,
bude tedy treba fixovat jejich polohu na desce napfiklad malymi
cinovymi mustky na nékolika vyvodech:

1.7: Patice integrovanych obvodl

1.8: Konektory, pinové listy, spinace

2. Pdjeni desky:

Pfed pajenim desky se doporucuje dikladné nattit desku vhodnym pajecim fluxem (pajeci kapalina). Jako
flux Ize pouzit jakykoliv profesionalni flux pro pajeni elektronickych soucastek, napfiklad TAMURA ELSOLD FLUX
1003NC, ale podobné poslouzi i roztok kalafuny rozpusténé v IPA.

Desku si poloZzime vodorovné na pevnou podlozku, stranou pajeni vzhiru, a pomoci vhodného Stétce
rozetfeme opakované shora na desce dostate¢né mnoizstvi fluxu tak, aby protekl i prokovenymi otvory podél vyvodl
soucastek na opacnou stranu. Poté nechame flux zaschnout.

Pajeni provedeme nejlépe mikropdjeckou s regulaci teploty pti teploté asi
330-350° za pouZiti SnPb tenké pajky o priméru cca 0,5-0,7mm. Vyhneme se
pouzivani Pb-FREE pdjek, pajené spoje pak nejsou dostatecné kvalitni a po urcité
dobé na nich vznika strunaténi a nasledné zkraty!

POZOR ! Je nezbytné spolu s vyvody soucastek take poctivé zapajet (zalit
pajkou) i vSechny prokovy na desce! NedodrZenim tohoto pravidla vznika riziko,
Ze hotové zarizeni nebude spravné fungovat!




3. Cisténi desky:

Po zapdjeni desky se doporucuje jeji ocisténi
od zbytkd fluxu a zbytk( po pajeni. Cisténi je vhodné
provést jak z estetickych dlvodd, tak praktickych —
zbytky tavidla mohly natéct do spinacl, do vnitrkl
konektorli, a mohly by ohrozit budouci funkci
zafizeni. Je proto vhodné desku omyt nékolika
minutovym ponofenim do IPA, nejlépe
v ultrazvukové C(isticce. Poté desku jesté omyjeme
destilovanou vodou a nechdme fadné osusit.
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INTRODUCTION

ZX Nucleon 512KB is a new type of computer, respectively motherboard, software and largely hardware
compatible with Pentagon 512KB from Russia. The motherboard is the same size as the ZX Spectrum 48KB Issue 3B,
including important connector positions, and is therefore designed to fit into the original ZX Spectrum 48KB case or

later replica box.

Pentagon, respectively Nucleon computers is the ZX Spectrum clones, but with some important differences.
The main difference is that the Pentagon, respectively Nucleon does not know how to divide RAM into a slow and
fast part, just like the original ZX Spectrum, all RAM is fast, The CPU is not stopped in any part of RAM. There is also a
difference in timing, screen generation, interrupt generation, etc. Now these differences are calculated in a huge
number of programs that arise from the 90s in the countries of the former Soviet Union, and that the vast majority

do not work on the original ZX Spectrum correctly. This was the reason for the ZX Nucleon project.

Detailed information about Pentagon computers is available on the Internet and will not be discussed here.



DIFFERENCES NUCLEON 512KB vs PENTAGON 512KB

The ZX Nucleon 512KB is largely based on its model, the Russian Pentagon 512KB, which is somewhat 90%
identical in terms of hardware. However, several improvements and changes have been made to the ZX Nucleon

512KB:

10.

11.

12.

13.

The computer does not include a Beta Disk floppy controller, both for spatial reasons and because
Beta Disk is not so widespread in Europe, unlike Russia, and each user can externally connect the
storage they prefer.

The computer includes an external 1/O system connector that is largely compatible with the zX
Spectrum 48KB / 128KB (not +2A, +3).

The Z80 CPU bus signals are amplified by three-state drivers. This significantly increases reliability,
especially with connected external devices. In rare cases, however, there may be incompatibilities
with some devices that are not properly designed.

Increased reliability of the reset circuit by using inverters with Schmitt inputs.

Redesigned FLASH circuit, which is now generated using the exact frequency of the time base + divider
circuit, not a poor quality and unstable RC oscillator, like the Pentagon.

Decoder of all ports (ULA, AY, paging registers) using CPLD GAL to simplify wiring.
The whole 512KB RAM is solved using one static memory + several LS-TTL chips around.

The switch can disable 512KB paging and put the computer in 128KB mode (due to incompatibility of
some programs).

Completely redesigned part generating RGB and S-VHS signals through sum resistor matrix and PAL
encoder + RGB driver. This part of the Pentagon was badly designed, with some circuits overloading.

Tape recorder input supplemented with quality amplifier.

Integrated audio interface AY-3-8910A, mixing channels switchable between ACB and ABC. BEEP and
TAPE-IN and TAPE-OUT signals also added to the audio output.

Video signals analog RGB and S-VHS + voltage 1V and 12V for switching TV are connected to Mini-DIN
8 connector. Voltage 12V is obtained on the board by the charge pump from the main 5V.

Switching regulator +5V/3A on board.



IMPORTANT ELEMENTS OF THE BOARD:

Jumper switches for switching of video signals
SVHS or RGB (best image quality)
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A

VIDEO output

RESET button

A

-

Tape infout

Audio output:
Mix AY + BEEP + Tape

<«——— Switch for AY-mixing

channels ABC/ACB

<4— Switch for RAM memory

mode 128KB/512KB

System expansion

<+—  connector, signals location

see wiring diagram

Power supply +9VDC,
max. 1A

<+— (+ pole outside on the

connector)



LIST OF VERSIONS AND CHANGES TO BOARD:

Version 1A: Prototype version of the board
Version 1B: The first commercial version

Version 1C: Correction of several errors in the top silkscreen, a DI_ULA signal is connected to the GAL20V8 from the
system connector (IORQGE) for ,,ULA” function disabling (in/out from/to port #254d)

Version 1D: Fix false CLK pulses for memory page register 1C23 using C105; a CPU inverse CLK signal is output to the
system connector (as with ZX Spectrum); improve CPU clock quality by changing R5 and IC13; increased sensitivity of
tape-in input by adjusting the value of resistor R36

Version 2A: Video part redesigning - implementation of more reliable PAL encoders ROHM BH7236AF and SAMSUNG
KA2198BD, removing the composite video output and replacing it with a better S-VHS video signal. Improving the
quality of synchronization pulses (reduces image jitter during stripes in BORDER)

Version 2Q: Optional (using JP3 jumper) full, 8-bit I/O port addressing. If the jumper is not connected, the original,
incomplete addressing mode remains, like a ZX Spectrum and Pentagon. As of this version, it must only be used at
IC49 GAL22V10, can not be used GAL20V8! Input buffer from FEh port replaced by open collector output type for
external keyboard interface compatibility

Version 2X: Added pull-up resistor R63 to increase signal stability B3 and then image synchronization - high current
load through the inverter 74504 input at the 74LS193 counter output

Version 2Y: IC19 replaced by 74LS175 as in the original Pentagon computer (in order to reduce stocks of this type of
IC). Regrouping location IC19, 1C21, C93, D11 and R22 on the board. For R24+25 in 14MHz oscillator, change to 680R
for higher reliability with 74LS04

3A - Based on version 2X. On the soldering side, add SJ1-4 solder connectors for selecting the type of audio
connectors Jack X1 and X2 (1503_08 or PJ322). Both types have the reverse connection of pins No. 1 and No. 3. R24
+ 25 in 14MHz oscillator change value to 680R for higher oscillation reliability. IC51 now also in SO8 case directly on
the board

3B - Adding positions for capacitors to compensate for errors in the image — fake pixels on the edge of characters
"ghosts" or image shift towards a Border, port decoder simplification - removal of the 8-bit addressing function

4A - Address drivers IC3, IC4 replaced by common type 74ALS244



PROCEDURE FOR KIT ASSEMBLING:

To assemble the kit, it is recommended to follow the following procedure, which has been proven in the
construction of several hundred pieces of different equipment, and if followed, the assembly will go without much
difficulty and at the end of the process you will have a professional-looking product waiting for you. But, of course, a
certain manual skill, care, use of appropriate equipment, be it various tools, aids, soldering equipment, but also
suitable chemistry, solders, fluxes, etc., etc., are also a condition. But that's up to you .

1. Fitting electronic components:

Components are divided into several subgroups according to mutual similarity. These subgroups are color-
coded in the parts list, for example, the resistors subgroup, capacitors subgroup, ICs subgroup etc.

Component Side It is always recommended to fit one whole sub-group at a time and
— for components with through leads that are in the form of soft wires, bend
them slightly at an angle of about 45° before cutting them at the PCB to

| prevent the component from falling out of the board, see picture:

1.1 SMD diodes, inductors, regulator fitting and soldering:

SMD diodes, inductors and the IC50 regulator are recommended to
be fitted and soldered using the following procedure: Carefully apply a small
amount of solder paste intended for soldering SMD elements with a
dispenser to the soldering surfaces of the respective components. Pastes
based on tin and bismuth with a melting point in the range of about 150-
185°C, for example Sn42Bi58, which can be bought cheaply on Aliexpress,
are ideal.

Then we place the parts in the appropriate positions with tweezers
and let the whole board bake in an electric oven at a temperature of about 200-210°C for 5 minutes.




1.2 SMD ICs fitting and soldering:

This procedure is recommended for integrated circuits: We carefully
place the circuit in the correct position and fix its position by soldering two
leads in opposite corners. After that, we apply a sufficient amount of suitable
gel flux for soldering electronics to the whole series of pins with a dispenser. In
the micro-soldering machine, we have a tip with one side beveled, we apply a
little solder to it and by slowly pulling it over the entire row of pins we solder
these. We can repeat the procedure.

Recommended sequence for fitting components:

1.1: SMD components

1.2: Diodes and resistors

1.3: Capacitors - ceramic, styroflex, polarised
1.4: Crystals

1.5: Transistors

1.6: Integrated circuits

The following are the components for which the terminals cannot be
bent and shaped, so it will be necessary to fix their position on the board
with, for example, small tin bridges on several terminals:

1.7: ICs sockets

1.8: Conectors, pin headers, switches

2. Board soldering:

Before soldering the board, it is recommended to thoroughly coat the board with a suitable soldering flux
(soldering liquid). Any professional flux for soldering electronic components can be used as a flux, for exampled
TAMURA ELSOLD FLUX 1003NC, but a solution of rosin dissolved in IPA will work similarly.

Place the board horizontally on a solid surface, with the soldering side up, and using a suitable brush
repeatedly spread a sufficient amount of flux from above on the board so that it also flows through the metallized
holes along the components' leads to the opposite side. Then let the flux dry.

Soldering is best done with a micro soldering iron with temperature control
at a temperature of about 330-350°C using SnPb thin solder with a diameter of
about 0.5-0.7mm. We avoid the use of Pb-FREE solders, the soldered joints are not
of sufficient quality and after a certain time stringing and subsequent short-
circuits occur on them!

ATTENTION ! It is necessary, together with the pins of the components, to
also solder (fill with solder) all the vias-holes on the board! Failure to follow this
rule creates a risk that the finished device will not function properly!




3. Board cleaning:

After soldering the board, it is recommended
to clean it from flux residues and soldering residues.
Cleaning is advisable for both aesthetic and practical
reasons — flux residues could flow into the switches,
inside the connectors, and could endanger the
future function of the device. It is therefore
advisable to wash the board by immersing it in IPA
for a few minutes, preferably in an ultrasonic
cleaner. Then wash the board with distilled water
and let it dry properly.
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Qty Value Analog Device
56:100n MLCC capacitor; RM=5mm C1-55,107
4:150n MLCC/Polyester capacitor; RM=5mm C56-59
18:47/16V Electrolytic capacitor; LOW ESR; RM=2.5mm C60-77
4:10u/16V Electrolytic capacitor; RM=2mm C78-81**
1:1n2 Mylar/Polyester capacitor; RM=5mm C82
2i1nF Ceramic capacitor; RM=5mm C83,84
2:1u0 MLCC capacitor; RM=5mm 85,86
1:3n3 Ceramic capacitor; RM=5mm Cc87
2:4,7u/16V Electrolytic capacitor; LOW ESR; RM=2mm 88,89
2:47p Ceramic capacitor; Rl 90,95
2{10nF Ceramic capacitor; RM=5mm C91,92
1i22n Mylar/Polyester capacitor; RM=5mm c93
1:22p* (15pF**) Ceramic capacitor; RM=5mm co4
1:510p Polyester capacitor; RM=7,5/12,5mm C96
2:330u/25V/ Electrolytic capacitor; LOW ESR; RM=3,5mm; 8x15mm C97,98
1:150p Ceramic capacitor; RM=5mm C99
4:220u/16V Electrolytic capacitor; LOW HEIGHT; RM=2,5mm C100-103
1:150p Styroflex capacitor; RM=12,5mm C104
2:100p Ceramic capacitor; RM=5mm C105,106
11:1N4148 KA206, 207, 223-225 Diode switching; DO35 D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11
2:MBRS540T3G SK54, B540C-13-F Diode Schottky; SMC D12, D13
2iKZ140 BZX55C3V0 Zener diode; 3V/0,4W 2ZD1, ZD2
3{74ALS244DW 74F244DW TTL-IC; SO20W IC1,3,4
1:74ALS245DW 74F245DW TTL-IC; SO20W IC2
1:Z80A-CPU Z8400A, LHO080A, D780C-1, UA880OD  {CPU; DIL40 IC5
1:27C256 27256, 29C256 EPROM 32Kx8; DIL28 IC6
1:AY-3-8910A WF19054, JFC95101, KC89C72 PSG; DIL40 IC7
1:HM628512 AS6C4008 RAM 512Kx8; DIL32 IC8
5:74LS374N 74ALS374N, DL374D TTL-IC; DIL20 1C9-13
4:74L8257N DL257D (no ALS!) TTL-IC; DIL16 1C14-17
3:74LS74N 74ALST74N, DLO74D TTL-IC; DIL14 1C18-20
3:74LS93N DL093D TTL-IC; DIL14 1C21-23
2:74LS00N 74ALS00N, DLO0OD TTL-IC; DIL14 1C24,25
2i74LS08N 74ALS08N, DL0O08D TTL-IC; DIL14 1C26,27
1i74LS02N 74ALS02N, DL0O02D TTL-IC; DIL14 1C28
1:74LS04N 74ALS04N, DLO04D TTL-IC; DIL14 1C29
1:74LSO07TN 7407N, 7417N TTL-IC; DIL14 1C30
1:74LS1IN 74ALS11N, DLO11D TTL-IC; DIL14 IC31
1:74LS14N 74ALS14N, DLO14D TTL-IC; DIL14 1C32
1:74LS32N 74ALS32N, DL032D TTL-IC; DIL14 IC33
1:74LS86N 74ALS86N, DLO86D TTL-IC; DIL14 1C34
2:74LS153N 74ALS153N TTL-IC; DIL16 1C35,36
2i74L8157N 74ALS157N, 74LS257N, DL257D TTL-IC; DIL16 1C37,38
1:74LS166N 74F166N TTL-IC; DIL16 1C39
1:74LS174N 74ALS174N TTL-IC; DIL16 IC40
2i{74LS193N 74ALS193N, DL193D TTL-IC; DIL16 1C41,42
1174LS244N 74ALS244N, 74S244N TTL-IC; DIL20 1C43
1:74LS641N 74ALS641N TTL-IC; DIL20 1C44
1:74LS273N 74ALS273N TTL-IC; DIL20 IC45
1:74S04N 74F04N TTL-IC; DIL14 1C46
1:BH7236AF* KA2198BD** Video encoder; SOP24 1C47
2:GAL16V8 ATF16V8 CPLD; DIL20 1C48,49
1:LM2596S-5.0 TS2596CM550 Switcher; TO263 1C50
1:MAX662CPA ST662A, LTC1262CN8 DC-DC converter; DILO8 I1C51
1:LM311N MAB311, MAC111 Comparator; DILO8 1C52
1:DS1020-05ST1D FFC connector 5pos. KB1
1:DS1020-08ST1D FFC connector 8pos. KB2
2{DLG-0705-101 B82472G4104M000 Inductor SMD; cca 7,5 x 7,5mm; 100uH; cca >0,5A L1,2
1iNL12KTC680" (820**) Inductor SMD; package 1812; 68uH* (82uH**) L3
1{DE1209-33 Inductor SMD; cca 12 x 12mm; 33uH; cca >4A; max. 0,10hm L4
1:14.000MHz Quarz; HC49-S Q1
1:4.433619MHz. Quarz; HC49-S Q2
12:680R Resistor; package 0207; 0,5W; 1% R1-10, R24-25
9i330R Resistor; package 0207; 0,5W; 1% R11-19
3:1K0 Resistor; package 0207; 0,5W; 1% R20-22
1:1K5 Resistor; package 0207; 0,5W; 1% R23
3:i2K2 Resistor; package 0207; 0,5W; 1% R26-28
2:3K0 Resistor; package 0207; 0,5W; 1% R29,30
6:4K7 Resistor; package 0207; 0,5W; 1% R31-35, R62
4:10K Resistor; package 0207; 0,5W; 1% R36-39
3{47K Resistor; package 0207; 0,5W; 1% R40-42
4:75R Resistor; package 0207; 0,5W; 1% R43-46
1:100K Resistor; package 0207; 0,5W; 1% R47
3:160R Resistor; package 0207; 0,5W; 1% R48-50
1:180R Resistor; package 0207; 0,5W; 1% R51
3i220R Resistor; package 0207; 0,5W; 1% R52-54
3:270R Resistor; package 0207; 0,5W; 1% R55-57
1:510R Resistor; package 0207; 0,5W; 1% R58
3:560R Resistor; package 0207; 0,5W; 1% R59-61
1i4x 10K Resistor network SIL; 4x 10K RN1
1:6x 10K Resistor network SIL; 5x 10K RN2
1i8x 8K2-10K Resistor network SIL; 8x 8K2-10K RN3
1:1301.9502 2?7 PB1
2iPN22LENA0O3QE Switch: push-button; Positions: 2; DPDT SW1, sw2
4:BC337 Universal transistor NPN T14
1:BC547 Universal transistor NPN T
1:2N2369A KSY71-2, BSX20 Switching transistor NPN T6
2:1503-08 PJ322 Lumberg Socket; Jack 3,5mm; female; stereo (sold. selectors) X1, X2
1:FC68148 Cliff Socket; DC supply; 5,5/2,1mm X3
1:TM0508A/8 4850.2810 Lumberg Socket; DIN mini; female; PIN: 8; shielded; THT X4
2:3x1 Pin header Pin header 3x1 pin; RM=2,54mm; + 2x JUMPER JP1,2
2:DIP20S IC Socket DIP-20; RM=7,62mm Socket for IC48 (GAL16V8)
1:DIP28S IC Socket DIP-28; RM=15,24mm Socket for IC6 (27C256)
1iDIP32S IC Socket DIP-32; RM=15,24mm Socket for IC8 (HM628512)
1:DIP40S IC Socket DIP-40; RM=15,24mm Sockets for IC5 (Z80A-CPU)
1:PCB
*) Use these components only if ROHM BH7236AF on position 1C47 !
**) Use these components only if SAMSUNG KA2198BD on position 1C47 !

Please do not use CMOS components in place of CPU and TTL logic (Z84C00, 74HCxx, 74HCTxx etc.). The computer will not work well !

Furthermore, it is not recommended to use different speed variants of TTL chips (e.g. 74Fxx, 74Sxx, T4ACTxx etc.).




Solder bridges for PJ-322 JACK connectors




LEFT

GND GND - Audio
VIDEO

20 18 16 14 12 10 8 6 4 2

] I

IRiN Jiy §iy pigig

2119171513 11 9 7 5 3 1




