D D
— U6l — U6l

CIR (JEN b 34 CR

—C
{r38_c80 |- _74(LS)74_ _74(LS)74_
PRE Q PRE a8
W b LCLK LCLK
74(

4(LS)04 220pF 74(LS)04

C30  15pF

I

14.000 MHz

2

Xtall
|
I

SER
Slwooe  U6O L0 NQC

74(LS)95 74(LS)04
D

QC
e u40

QA >
CLK1 CLK2 [74(LS) 19

8

74(LS)04

Ey
L o
=

w

9 nNem_ 6 u40

c
w
oo

& us7
74(LS)04

=
N
=
%)
=}

%)
=}

B
>
B
D

* (1) Functional vorbind, poarta U19/1,2,3 este inutila.
* (1) Functionally speaking, gate U19/1,2,3 is useless.

D
1

u4o )12 - VNPC
[74(LS)1 lccc

T%pF
U21 74(S)51 T-""F’F

* (2) CCS apare in schema originala,
dar pe cablajul original nu este prevazut.

* (2) CCS exists in the original schematics,
but does not exist on the original mainboard.

AV10 >

1

CLR CLR

* (3) In schema originala, U02/3 este legat (gresit) 2 N uoe2 b ue2

la QD (U60/10) dar pe cablajul original
este legat (corect) 1a 0C (UBO/11). o 3>C7L‘:(LS)746 . >C7J(1(LS)746

* (3) In the original schematics, U02/3 is connected PRE PRE
(wrong) to QD (U60/10), but on the original mainboard I4 Il@
\ 4

it is connected (correctly) to QC (U60/11).
Vee

MC CoBra - Arbitrul de memorie si logica de comanda
CoBra uC - Memory access prioritizer and command logic
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2
2
2
2
2
2

R113 4.7K
R108 4.7K
R109 4.7K
R110 4.7K
R111 4.7K
R112 4.7K

1
1
1
1
1
1

D18 1n4148
LA -
N

D17 1n4148
LA -
N

D16 1n4148
LA -
N

D15 1ns148 COBRA'KB
L -

01'4\1 Tastatura 8 x 6
ms w8 X 6 keyboard matrix

D13 1ns148
L -

D12 1ns148

D11 1n4148

J7A+B - conector
tastatura

J7A+B - keyboard
connector

MC CoBra - Circuitul de conectare tastatura
CoBra uC - Keyboard interfacing circuit

FILE: CoBra REVISION: 3 (original design, 64KB DRAM)
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* (1) In schema originala, U52 era un 74(LS)10 (3 porti NOR cu 3 intrari)
BA13, BA15 si LO6 erau trecute prin U52/12,1,2,13 si apoi

iesirea U52/12 era inversata prin poarta U52/8,9,10,11 folosita

ca inversor, care mai departe era legata la U35/1. Pe cablajul original,
U52 are portile (3,4,5,6) si (8,9,10,11) nefolosite (pinii lasati in gol)
iar iesirea U52/12 este legata direct la intrarea U35/1. Considerind
cablajul corect, singura optiune este ca U52 sa fie un 74(LS)11,

adica 3 porti OR cu cite 3 intrari, iar poarta (3,4,5,6) nu mai e necesara
conform notei de mai jos, ca si poarta (8,9,10,11).

* (1) In the original schematics, U52 was a 74(LS)10 (3 NOR 3-input gates ),
BA13, BA1l5 and L06 were passed through U52/12,1,2,13 and then

the output U52/12 was inverted through gate U52/8,9,10,11 used

as inverter, which was further connected to U35/1. On the original mainboard,
U52 has the gates (3,4,5,6) and (8,9,10,11) unused (N.C. pins)

and output U52/12 is connected directly to U35/1. Assuming

the mainboard is correct, the only option is for U52 to be a 74(LS)11, NLO6 13

i.e. 3 OR 3-input gates, and gate (3,4,5,6) is no longer required

according the note below, just as gate (8,9,10,11). BNRD 12

TNE 1 2 us5
To6 2|U52 12 I74(Ls) 09

\
BALS 13 74(LS)1;/ I74(Ls) e

BA14 I
BA15 \)7U35\8
[o6 v 4(Ls)8¢/ uUs6

[P0 ¢ 7a(Ls)42

[BNMREQ 131 us3 12 MREQ D

74(LS)04

[BNRFSH

U55

* (2) In schema originala, intrarea U17/12 era legata la VCY inversat [74(LS)0
prin U52/6, (U52 fiind un 74(LS)10 (3 porti NOR cu 3 intrari))

dar pe cablaj (corect) este legata la U17/5 (care este legat la VLD). |

* (2) In the original schematics, input U17/12 was connected to VCY inverted

through U52/6, (U52 being a 74(LS)10 (3 NOR 3-input gates)) but on the

original mainboard (correctly) it is connected to U17/5 (which is connected to VLD).
13

[NL06

[vip

u17 DOL suess
4(Ls)0 N

DO2 1ns4148
LA -

DO3 1n4148
LA -
N

C15 .

10F
10

PRE
0 Y U36 g
PRE

D
74(LS)74
[BA7 p U36 g
1 74(LS)74
BNRFSH us3 D>CLK Q
74(LS) 04

MC CoBra - Circuitul de configurare si selectie
CoBra pC - Configurator and selector circuit

FILE: CoBra REVISION: 3 (original design, 64KB DRAM)
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1
SER

Slwooe  U77

74(LS)95

QA

QB

* (1) In schema originala, diodele DBR1-5 si rezistenta RN sint desenate

(cu toate ca diodele nu sint denumite) dar pe cablajul original nu sint prevazute,
iar U85/13 este legat direct la U80/3. Ca urmare, cablajul original nu permitea
functia de BRIGHT. Am modificat cablajul adaugind gauri pentru BDR1-5 si RN

si intrerupind deci legatura directa dintre U85/13 si U80/3.

* (1) In the original schematics, diodes DBR1-5 and resistor RN are drawn

(although the diodes don't have names) but on the original mainboard they are not placed,
and U85/13 is directly connected to U80/3. Therefore, the original mainboard would not

allow the BRIGHT function. I have modified the mainboard layout by adding mounting holes for
BDR1-5 and RN and therefore interrupting the direct connection between U85/13 and U86/3.

1y 4
7

2Y )
3y

Uss 4
74(LS)157

A/B
G

us7
4(Ls)0d

QC

DBR1 1n4148
i |

2

QD
CLK1 CLK2

9 8
Vce

E SER

lwooe  US1
74(LS)95
oA

: N -
DBR2 L"Tinauss
2114 ¥

18 2v - {>|’—0
24 3y DBR3 1N4148
:
)

2B ge 4Y -

3A 74(15)157 DBR4Z 1na148

3B

aA A/B i L2
4B G 1 lC36

QB

C397 ‘100nF I279pF

QC

QD
CLK1 CLK2

9 8
Vcc

; SER
vooe  U78

74(LS)95
QA

A
B
C
D

CLK1 CLK2
9 8

= SER
mope  U82

74(LS)95
0A

A
B
C
D

CLK1 CLK2
9 8

SER

lwooe  U83
74(LS)95
A

\uss \s

-74(LS)8§

C42
220uF

“Tra3 4.7k}

D04  1ns148

A

B QB

C Qc

D QD
CLK1 CLK2

of 8

* (2) Schemele originale arata U83/6,7,8 ca fiind legati impreuna (corect),
dar cablajul original are numai U83/6,8 legati impreuna, fara ca ei sa fie
mai departe legati la pin 7 (GND).

Am modificat cablajul placii de baza pentru a corespunde schemei originale.
(Vezi legatura #25 fata 2)

* (2) The original schematics show U83/6,7,8 connected together (correctly),
but the original mainboard layout only has U83/6,8 connected together
without them being further connected to pin 7 (GND).

I have modified the mainboard layout to match the original schematics.

(See rewiring #25 side 2)

TITLE pC CoBra - Circuitul formator semnal video
CoBra uC - Video signal generator circuit

FILE: CoBra REVISION: 3 (original design, 64KB DRAM)
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u12

1 _74(LS) 193
LOAD

CLR

> UP

u13

74(LS)193
L0AD
CLR
> up
D> DOWN

u32

74(LS)193 D

() — U15
CLR [y b qCR [E

b up 74(LS)74|
boow L L

LK
<

D
o U15
uss 74(LS)74_

74(LS)193 PRE o8

o

CLR

> UP

P> DOWN

>CLK

MC CoBra - Circuitul de generare adrese video
CoBra uC - Video address generator circuit

FILE: CoBra REVISION: 3 (original design, 64KB DRAM)
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u19
I74(Ls) 63

* (1) In schema originala condensatorul C06 nu are data

nici o valoare, iar in lista de piese nici macar nu exista.

Pe placa mea de baza functionala C06 nu e montat,

deci nu e intr-adevar necesar. CHB .

* (1) In the original schematics capacitor C06 does not have 150pF ~
any value, and it doesn't even exist in the parts list. On my
working mainboard CO6 is not mounted, so it's not really
required.
[NaD

* (2) In schema originala condensatoarele CHB si CAT exista,
exista si in lista de piese, dar in pagina cu dispunerea pieselor
ele nu exista si nu exista nici pe placa mea de baza functionala.
Deci nu sint intr-adevar necesare.

* (2) In the original schematics, capacitors CHB and CAT do exist,
they also do in the parts list, but on the parts placement page
they don't exist and neither they do on my working mainboard.

So they are not really required.

u34
74(L5)20

* (3) Pe placa mea de baza functionala C14 nu e montat, deci nu e
intr-adevar necesar.

* (3) On my working mainboard C14 is not mounted, so it's not
really required.

3
ui4

74(LS)00

[74(LS) 1

u34

74(LS)20

MC CoBra - Circuitul generator de sincroimpulsuri
CoBra uC - Video sync pulses generator circuit

6

CoBra
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R78_470 }-
1A 1

*®
p-{r80 470 |_.L
2A 2y ®
p—{Rs2 470 |‘—l

213 yge 3v ®
74(L5)07 p—{ra3 470
ug7 an 1y |_‘L

I74(Ls)0 p-{Re1_470 Ij‘

5A 5Y ®

L-TrR79 470 |_.|.
®

6A 6Y

R71_100 f———JWNM >

uss \u [F77 1
/74(LS)8

[vnY RO3_75 _f——{VC__ >

J1 - CONECTOR VIDEO

J1 - VIDEO CONNECTOR

MC CoBra - Circuitul de interfata cu monitorul TV
CoBra pC - TV monitor interfacing circuit

FILE: CoBra REVISION: 3 (original design, 64KB DRAM)
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[BNMREQ

[RD

u41

74(LS)157
B

A/B

u58

74(LS)157
B

- |1
A/B
G

JR24_33 |——DRAM NRAS

p—{R31

2 7
[R32 33 }——{DRAM NWE

{rR26 1K |
JrR2s_ 33 F NCASO

L
p—{RrRa2 1K |_.|.
&—{r41_33 | NCAS2

1 2
R34 1K
1 D ,
@ R33 33 NCAS3

o
1)

60BOEO0E

CAS BANK #0
CAS BANK #2

CAS BANK #3

MC CoBra - Circuitul memoriei dinamice - pag.l/2
CoBra pC - Dynamic memory circuit - pag.l/2
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Vbb

O
C32  100nF

1

C23  100nF

1

C17 1oe0nF

1

CO7 100nF

|2

CO9 100nF

2

C25 100nF

2

vdd
O———

CO1 1o00nF

1

CO2 1o00nF

1

CO3  100nF

1

CO4  100nF

1

C10 1o0nF

1

C11 1o0nF

1

C12 1o00nF

1

C13 1oe0nF

1

C18 100nF

1

C19 100nF

1

C20 100nF

1

C21 100nF

1

C26 100nF

1

C27  100nF

1

C28 100nF

1

C29  100nF

1

DRAM AQ

DRAM Al

DRAM A2

DRAM A3

DRAM A4

DRAM A5
DRAM A6

DRAM NWE

DRAM NRAS

Vbb
o——

C33  100nF

1

MC CoBra - Circuitul memoriei dinamice - pag.2/2
CoBra pC - Dynamic memory circuit - pag.2/2
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hvee
A8
A9
hA11
[10E/ VPP
Al0
NCE
D7

106

105
D4
D3

BASIC EPROM
8 x 2716 / 4 x 2732

Nota:

In cazul folosirii a 4 EPROM-uri
2732, spatiile de pe cablaj
dedicate UO1, U18, U23, U42

vor ramine neocupate

Note:

If using 4 x 2732 EPROMs,
18l the spaces on the PCB board
dedicated to UO1, U18, U23,
21 will be left unused

VPP/A11l VPP/A11

U91 U84 U75 US9 U42 U23 U8
VPP/A11/A11 OE OE OE OE OE OE
SELECTIE TIP 23 * i
EPROM (BOOT)

-/-/N.C.
-/-/vPP

SB:

[BALL

EPROM type

selector (BOOT) 2732/2764

Vcce

BA11
SELECTIE TIP
EPROM (BASIC) BALZ
EPROM type BA13

selector (BASIC) c

(e,

74(LS)42
Ni

[NoEs

5
|E of<Jo]u]slw]w]-

—
o

Nota: Note:

In schema originala, pentru EPROM BOOT In the original schematics, for BOOT EPROM

era trecut si 27128, dar de fapt 27128 nu was also listed 27128, but actually 27128 cannot

poate functiona aici deoarece are linia de work here because it has the address line Al3

adresa Al3 la pinul 26, care pe cablajul connected to pin 26, which on the original mainboard
original este legata la VCC (ca si in schema is connected to VCC (just as in the original schematic
originala si in schema de fata). and in the present one).

MC CoBra - Circuitul memoriei nevolatile - pag.1/2
CoBra pC - Read-only memory circuit - pag.l/2

CoBra REVISION: 3 (original design, 64KB DRAM)
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Vcc

oO—

COS‘
C1§
C22
C31
C35‘

C38

C40

C48

106nF

2

100nF

2

100nF

2

100nF

2

106nF

2

100nF

2

106nF

2

106nF

2

[nPO
[vPP/ALL

BAO
BA1l
BA2
BA3
BA4
BA5
BA6
BA7
BA8
BA9

MC CoBra - Circuitul memoriei nevolatile - pag.2/2
CoBra pC - Read-only memory circuit - pag.2/2
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C37

106nF

2

7 9| 16f 18| 20| 22

DI3 DI4 DI5 DI6 DI7 DI8

u76
8212

D03 D04 DO5 D06 DO7 DO8

8| 10| 15| 17| 19| 21

MC CoBra - Circuitul memoriei video
CoBra pC - Video memory circuit

CoBra REVISION: 3 (original design, 64KB DRAM)
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A
2
B

1y
2y

uoe3
74(LS)153

us1
74(LS)157
B

A -
G

A
2
B

1y
2y

u20
74(LS)153
2c0
2c1
2C2
203

A
2
B

1y
2y

u22
74(LS)153

(AV13=GND)

16

26

A
2
B

1y

use [

74(LS) 153
2c0

2C1 16
202

203 26

pnC CoBra
CoBra uC

Circuitul de multiplexare adrese video
Video address multiplexer circuit

CoBra
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* (1) In schema originala semnalele
LS si AA erau desenate in sens opus (gresit).

* (1) In the original schematics, the LS and AA signals
were drawn in opposite direction (wrong).

[Ls

C45 10pF/10v

J3 - CONECTOR AUXILIAR

B
L]

* (2) In schema originala dioda D08*

nu avea nume, iar pe cablajul

original nu era prevazuta. Am modificat
cablajul adaugind loc pentru dioda.

LA

™
DO8* 1n4148

J3 - AUX CONNECTOR

T
* (2) In the original schematics, diode DO8*
was not named, and it was not placed on the
original mainboard. I have modified the mainboard
by adding mounting holes for the diode.

D08

1N4148

u92
LM741

V-

V+

OFN_OFN
ENE

- C47

"~ 100nF

46 .|

1006nF ~

J4 - CONECTOR CASETOFON

J4 - TAPE CONNECTOR

[T0

* (3) In schema originala semnalele
TO si ATO erau desenate in sens opus (gresit)

* (3) In the original schematics, the TO and ATO signals
were drawn in opposite direction (wrong).

J2 - CONECTOR RS232

“fro4 1k F RXD

-3

R88 10K

J2 - RS232 CONNECTOR

* (4) In schema originala R88 nu exista,
nu exista nici in lista de piese,
dar pe cablajul original este prevazuta.

* (4) In the original schematics, R88 does not exist
it does not exist in the parts list either
but it is placed on the original mainboard.

T2
. BC251

us7
74(Ls) 09

Bl vy ]

{Re6_220 —¢

R84 2.2K

* (5) Pe cablajul original, poarta U87/13,12,11

era intercalata ca inversor intre U85/12 si U86/11

inversind semnalul I de la U85 la U86 (gresit).Am modificat
deci cablajul conform acestei scheme (originale, corecte).

(Vezi taieturile #1 si #2 de pe fata 1, #20 si #24 de pe fata 2,
si legaturile #18, #20 si #21 de pe fata 2)

* (5) On the original PCB, gate U87/13,12,11 was
placed as inverter between U85/12 and U86/11

inverting the signal I from U85 to U86 (wrong). I have
therefore changed the mainboard layout according to
the original (correct) schematic (shown here).

(See cuts #1 & #2 on side 1, #20 & #24 on side 2,

and rewirings #18, #20 & #21 on side 2)

pnC CoBra
CoBra uC

- Circuite de adaptare nivel
- Voltage-level adapter circuits

CoBra

14 OF
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* (1) Pe cablajul original JEXA/8 este legat in mod gresit la BA7.
De asemenea, manualul original avea JEXA/8 listat ca fiind

legat la BA7. Am modificat deci cablajul si BAS ﬁ
schema de fata legind JEXA/8 la BAl (corect). )7U35 11 5 Us3 6

(Vezi taietura #11 fata 1, legatura #22 fata 2) BAO 4(LS)89

74(LS)04
* (1) On the original mainboard, JEXA/8 was connected

(the wrong way) to BA7. Also the original hardware

manual had JEXA/8 listed as being connected to BA7.

I have therefore changed the mainboard layout

and this schematic by connecting JEXA/8 to BAl (correctly).

(See cut #11 side 1, rewiring #22 side 2)

JEXA+B - CONECTOR INTERFATA
FLOPPY DISK [o6

< TEI |—H

TEO

NIOWR

JEXA BNRD

can BNWR

TAPE INPUT BNRFSH

SERIAL INPUT NHALT

NBUSACK

NRST

BORDER POR

JEXA+B - FLOPPY DISK INTERFACE
CONNECTOR

KEYBOARD

* (2) Pe cablajul original JEXA/9
era legat la o via care nu ducea
nicaieri mai departe.

In schemele originale JEXA/9 era TAPE OUTPUT |BCLK
legat la un semnal SI/TRG3 care TOUDSPEAKER

i icaieri i vdd
nu exista nicaieri in alta parte. GENERAL USE .
Pe placa mea functionala JEXA/9 OUTPUT BITS

H

este legat la NVS. SERIAL OUTPUT Vbbo—

(Vezi legatura #24 fata 2) o—
RIGHT
LEFT
DOWN
up

FIRE

KEMPSTON
JOYSTICK

* (2) On the original mainboard, JEXA/9 was connected
to a via which was not further leading anywhere.
In the original schematics, JEXA/9 was connected to
a signal "SI/TRG3" which did not exist anywhere else.
On my working mainboard, JEXA/9 is connected to NVS.
(See rewiring #24 side 2)

J8A+B+C - CONECTOR EXTENSIE
J8A+B+C - EXPANSION CONNECTOR

* (3) Pe cablajul original, R107 este legata
in mod gresit la GND in loc de VCC.
(Vezi taietura #13 fata 1, legatura #19 fata 2)

Vee N rrreswemb

J5A+B - CONECTOR PORT INTRARE ° (R167 2. 2] commoN
PE 8 BITI ADRESA ODFH * (3) On the original mainboard, R107 is

wrongfully connected to GND instead of VCC.

J5A+B - 8-BIT INPUT PORT ODFH (See cut #13 side 1, rewiring #19 side 2)

CONNECTOR

KEMPSTON
JOYSTICK

J5A
o Us3

4

74(LS)04

74(LS)04

* (4) Cablajul original avea JSC conectat

la J6/pinl0 dar manualul original avea JSC

listat la J6/pin8. Am schimbat cablajul placii

de baza pentru a corespunde manualului.

J6 - CONECTOR JOYSTICK (Vezi taietura #5 fata 1, legatura #1 fata 1)
KEMPSTON

* (4) The original mainboard had JSC connected

J6 - KEMPSTON JOYSTICK to J6/pinl0 but the original manual had JSC
CONNECTOR listed at J6/pin8. I changed the mainboard layout

6 to match the original manual.

com (See cut #5 side 1, rewiring #1 side 1)

TITLE pC CoBra - Interfete
CoBra uC - Interfaces

CoBra REVISION: 3 (original design, 64KB DRAM)
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C41 100nF

1

o
~
w

330uF

CO8 100nF
= |— “r7e 330 JF

jT

1 2

R63 680
* (1) In schema originala, U74/6

era legat (gresit) la U90/24,
dar corect este ca U90/24

sa fie legat la NWAIT, U74/6
(BCLK) sa fie legat la U90/6
(CLK procesor) si U74/5 sa
fie legat la CLK

1

R62_ 680 |-

u74
74(LS)07
A 4y

1

R64_ 680 |-

Jes
©

1 2
* (1) In the original schematics, Re5 686
U74/6 was connected (wrong)

to U90/24, but correct is for
U90/24 to be connected to

NWAIT, for U74/6 (BCLK) to

be connected to U90/6

(CPU clock) and for U74/5

to be connected to CLK IR57 680

;

1

R66_ 680 |-

1

R58_ 680 |-

AN AN AN AN AN AN AN A

1

R56_ 680 |-

>

u73
74(LS)07
A ay

1

R59_ 680 |-

jono 8ol

1

R60__ 680 |-

@
>
=

1

R61 680 |-

p
N

-

=
"ill [
&

1
L RELRELLLG

[NBUSRQ BUSRQ

_NBUSACK BUSACK
K R51 680 |-

NNMI NMT BA12
[ u72 X -
74(LS)07 R53 680

{  NHALT 9 4A a4y BNM1

{R54_680 |
[NWAIT RFSH BNRFSH
Rrs5 680 |-

NKBI |
.

R52 680 |-

1

BA13

[NRST

1

R47_ 680 |-

BNRD

1

R46_ 680 |-

BNIORQ

1

R45_ 680 |
BALS

u71

74(LS)07
A 4Y

1 2

[
II ||
1%
=

R48
BNMREQ

1

R49 680 |-

BNWR

1

R50_ 680 |-
J9 - CONECTOR ALIMENTARE

;

BA14

J9 - POWER CONNECTOR

* (2) In schema originala, R48 era plasata
pe pagina cu circuitul memoriei dinamice.

* (2) In the original schematics, R48 was drawn
on the page with the dynamic memory circuit.

MC CoBra - Unitatea centrala
CoBra pC - Central Processing Unit

CoBra REVISION: 3 (original design, 64KB DRAM)
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