SPECIFICATIONS
BASED ON SPECIALIST
CPU K580IK80
ROM 6KB 3 x K573RF5
RAM 64KB 16 x K565RU5 (manufacturer de-rated)
ADRESSABLE 48KB / 16KB Directly/Indirectly
ACCELERATOR  COPIER 16 bits per single copy operation (note 1)
GRAPHICS 384x256 Pixels
2 of 16 Colors per each 8 pixels
32KB / 24KB Graphics memory / Frame buffer
PALETTE 32x8 ROM OPTION 1 (note 2)
16 Colors each palette set
A[015 .
5 0l 2 Colors sets in ROM based palette
CS_ROM
- — - 16x8 RAM OPTION 2 (note 2)
Interrupt Accknowlege RQUL & Hons 256 Colors ROM based palette
! A[0:15 — OE_ROMO
dlsab:ﬁTIZOM and RAM D[[0:7% ROM2 OE ROM3 D[07] i p
ROMDIS o om0 EXPANSION 16 Bits GPIO
ROMO —
ROML
% o COPIER SOUND 3 Square form frequence generators
CPUACC_ | CPUACC 1 Noise generator
CS_GFX
s PRl o £5 COPER | CS™COPIER 3 8 steps volume DACs
CS_PPI2 Lo PR RD_ RD ,
ST S MWR MWR MD[8:15] CASSETTE Cassette recorder with remote motor control
CS_COPIER =
TS.PAL €S PAL INTERRUPTS 50Hz Interrput vector RST7 (note 3)
RD RD .
R WR (1) Only for graphics buffer
K F3 I craphics (2) Only one of two options used
) CLK1 BOOT BRDCOL[0:3] (3) GPIO test for end of frame
CLK2 BOOT PYCLK ek
INTE PX2
INT - INTE DISPEN . Peripheral
— CPUACC CPUACC — BRDCOL[0:3]
RESET RESET DISPACC DISPACC honR RAS Video outout SOUND Sound
DISPACE PXLOAD 1deo Outpu VOLA[0:2] | — | \/OLA[0:2]
DISPACC COLOR[0:7] COLOR[0:7] R R VOLD[0:2] | —— \/OLB[0:2] SOUND
20 BLANK G G VOLC[02] | —— \/0LC[0:2]
o ﬁ? SCACK Etﬁ&f B B VOLB[0:2] | ——  \/0LD[0:7]
o Int:rups o ﬁi ﬁg VIDSYNC VIDSYNC VIDSYNC *L g(L)é_?K El(‘)é.?K
VAL4 : PX2
CPUSYNC dusee INT INT CS PAL TS PAL MD[0:15] vaia | o e A0 ol
%TE T NTA INTA % i VERTSYNC | \/'sy\ic DET ?é - "
RD INTA WR 20 , & %ﬂm
PALMODE | pa| MoDE D[0:7] S AL PALMODE D e WR D[0:7]
i CS_PPIL BLACK
= CS_PPI2
CRT RD et
R RD D[o:7]
VA[0:15] . WR ST RESET
PXCLK PXCLK Multiplexer RESET RESET
PIXLD PXLD Al0:15] MA[0:7]
o0 PX0 VAD13) 16x64K DRAM
PXL ! DISPACC | vA[T7] MD[O:7]
PX2 2AS o MD[8:15]
C% RAS DRAM Controller MWR %SRZ
PX1 AS
DISPEN Al4 —
VIDSTIC VIDSYNC_J°ATS Als CAsh -
VIDSYNONEG VIDSYNCNEG® s MWR
BLANK BLANK RD RD o Memory Buffer
VERTSYNC VERTSYNC g CPUACC CPUACC CS_PAGE2 BUF_PAGE2 g RD 7D MD[0:7]
FN?ZACC DISPACC MD[8:15]
R RAMDIS CS_RANL CS_RANL
I compu ter
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A[0:15]

Al0:15] b
us52 U53 us4
L — DV Do » A0 A0 | 3 | Do Do » A0 A0 | S | Do Do
AL & D1 > Al & D1 > Al 2 D1
s A& D > ALl & | D1 » AL| & | D1
A2 & D2 > A2 & D2 * A2 & D2
a" S .V ] D2 > A2 D2 » A2 D2
A3 D3 *A3 D3 *A3 D3
I3 D3 > A3 D3 » A3 D3
Ad D4 Ad D4 Ad D4
Sa'e A .V} D4 > Ad D4 » A4 D4
A5 D5 A5 D5 A5 D5
Y Ia5 D5 > A5 D5 » A5 D5
A6 D6 A6 D6 A6 D6
A6 D6 » A6 D6 » A6 D6
AT D7 A7 D7 A7 D7
v A7 D7 >y A7 D7 > A7 D7
A8 » A8 » A8
A9 A9 A9
AL0 A9 > AlD A9 > AlD A9
ALO » AL0 » Al0
§}7 Vpp §}7 Vpp §}7 Vpp
s vee|—1g s vee|—g s Vool g
OE_ROMO_p——] OE Gnd—{>§ oe_Romt p——d OE Gnd—{>§ oE RoM3 p——( OE Gnd—{>§
K573RF5 K573RF5
K573RF5
CS_ROM
D[0:7]
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MA[0:7] MA[0:7]
MA[O:7]
u21 U22 U23 U24 U25 U26 u27 u28
64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM
VCC VCC vee vee vee vee VCe VCe
A 5|, sy |16 WA 5|, ey |16 WA 5|, ey |18 WA 5|0 ey |18 WA 5|, ey |18 WA 5|, ey |16 MAO 5|, ey |16 MAO 5|, ey |16
MAL 71n owofB MAL 7fa o8 MAL 7fa o8 MAL 7fa o8 MAL 7 fr oo |8 MAL 7 fr oo |8 MAL 71a oo lfB MAL 71a oo B
WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND
was 12|, was 12|, was 12 |, was 12 |, was 12| was 12|, a3 12|, a3 12|,
wag 11|, waa |, wAa 1|, wAa 1|, waa 1|, waa 1|, waa 1|, was 11|,
was 10 | MAs 10 | o wAs 10 | o wAs 10 | o wAs 10 | o mas 10 | o was 10 | mas 10 |
was 13 | mas 13 [, mas 13 |, mas 13 |, was 13 |, mas 13 |, mas 13 | mas 13 |
war 9|, waT 9|, wa? 9, war 9|, war o |, a7 9|, war 9|, war 9|,
wxsp RAS o RAS 4| oxs RAS 4 | o RAS 4 | o RAS 4 | o RAS 4 | o RAS 4 [ o RAS 4| o RAS 4| o
sy CASL R CASI 35 | cxs CASL 15 | xo CASL 15 [ xo CASL 15 | s CASL 15 | s CASL 15 | ps CASL 15 | e CASL 15 | e
oy MR VWR 3| um WiR 3| oo WiR 3| WiR 3| R 3 f o R 3 f o R 3| oo R 3|
casz pCAS2 2 |p Do | 14 21y Do |14 21y Do |14 21y Do |4 2 1p Do |4 2 1p Do |4 " 2{p Do |4 2 |p po | 14 VD7
K565RUS ] ] ] ] - ]
S65RU5 565RU5 565RUS 565RUS 56505 S65RUG S65RUS
RASCASICAS2MWR
I S -y S ¥ S S S U
MD[0:7]
U29 U30 ust Us2 U33 U4 Uss U36
64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM 64Kx1 DRAM
vee Vvce vee vee vee vee vee vee
was s |, o |s MAO 5|0 ey |6 MAO 5|0 ey |6 MAO 5|0 ey |6 MAO 5 |0 ey |6 MAO 5 |0 ey |16 A0 5|0 ey |06 A0 5|0 ey |8
MAS  71a oo |8 WAL 7fa o l® WAL 7fa o8 WAL 7fa o8 MAL 7 fr oo |8 MAL 7 fr oo |8 MAL 71a oo |8 MAL 71an oo |8
MAG 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND WAz 6 A2 DGND
war_ 12| . waz 12 | waz 12 |, Az 12 |, Az 12 |, Az 12 |, was 12 | Az 12|
a1 |, waa 1|, waa |, wAa 1|, waa 1|, waa 1|, waa 1|, was 1|,
was 10 | MAs 10 | wAs 10 | o wAs 10 | o wAs 10 | o mAs 10 |, mas 10 | mas 10 |
was 13 | mas 13 [, mas 13 |, was 13 |, mas 13 |, was 13 |, was 13 | was 13 |
war 9|, A7 9 f . wAT 9|, a7 9 |, a7 9 |, a7 9 |, war 9|, war 9|,
RAS 4| 2xs RAS 4 | o RAS 4 | o RAS 4 | o RAS 4 | o RAS 4 | o RAS 4| o RAS 4| o
CAS2 15 | cxs cAS2 15 | xo cAS2 15 | xo CAS2 15 | s CAS2 15 | s CAS2 15 | cps cAS2 15 | e cAS2 15 | o
MWR 3| um WiR 3| WR 3 f oo WiR 3 f oo WR 3 f oo WR 3 f oo R 3| R 3|
2p Do | 14 2 1p Do |14 21y Do |14 21y Do |14 2 1p Do |4 2 1p Do |4 2 |p Do |4 2 |p Do | 4
I | KSESUS | I I | I
S65RUS S65RU5 S65RUS SE5RUS S65RUS SE5RUG S65RUG
VD[8:15]
compu ter
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Access direct to copier when
CS_COPIER is 0

Access to graphics page (CS_GFX is
activates the Copier
to make transaction

CPUACC is DISPACC

0

)

MD[8:15]

MD[8:15]

COPTER

U125
Register Buffer

DO |MBR
D1 QL
D2 Q2
D3 Q3
D4 Q4
D5 Q5

R p—MWR o 1 } 8 U122
U104

D00 |MUX

K5B5LNL o ol 7 COPIERWR o &
— D02 D7 Q7
RD RD 4 1 &GI [ D03 — —
uio4 i gl R INR -
o1 e — 1 desi|
K5B5LNL 159 COPIERCS & Ve — 8
>
D10 g—w

9 COPIERCS o
DIl ol EW 6nd —Q >2
D12 c

SSOIRTZ
pis COPIERWR

El

DGND

-
RIS Ia TSSETE I— wam‘m

&5 copiER p—CS-COPIER A0 vee 164{§
CSOFX p €S GFX AL ono|-2 >§
K555KP2
CPUACC CPUACC
BUF PAGE2
8000-BFFF
CPUACC CSCOPIER RD MWR COPIER"s Operation
1 X X X X Nothing
X 0 0 X X Nothing
X 1 1 X X Nothing
0 0 1 Access to PAGE2
0 X Read Store
Selected n12 e
1 X Write Read

1 0

0 1 Read Read
Selected In2 I

1 0 Write Store
RADUGA
computer
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AJ0:15]

u43
Cental Processor Unit

INTA forces Al5 switch to 0.

Al4 & A5 both 1 will Setting A15 = 0 disables PAGE3

select this multiplexer
ust
A0
‘g, 9K555LL1 ocl 0 ; ADDRESS
Al 1 Siera D0 px—X
Ut s PAGE3 2|5 o1 L6
10 1 5 C000-C7FF ROM 0
A2 K555LA3 107 D D2 ) S PORTS
e rowos p— B D3 | C800-CFFF ROM 1
SYNC A3 31 Ao D000-D7FF ROM 2
Al R oo D800-DFFF EXPANSION 1
A4 5= E0 P ROML »[ ROVO E000-E7FF EXPANSION 2
DBIN 19 E ElL Py ROM2 > ROWL EB00-EFFF EXPANSION 3
DBIN A5 52 E2 P »_ROV2 F000-F7FF EXPANSION 4
. WR _ o 16 [ Bp—~—X F800-FFFF PERIPHERAL
WR}—O WR A6 g}ﬁ VvCC
RL 2 }— GND
g 10K A7 °
> K555ID4
A8
! HOLD
A9
PrN X HLDA u102
DGND Al0
g gi READY All 2 > |§>O é €S _PAL »[ CS_PAL ADDRESS
e—°d Si DI p—X
X——] wAIT AL2 5 D2 % F800-F803 PPI 1
viot 03 b 9% F900-F903 PPI 2
a3l A3g KE55L1 1§ A0 FA00-FA03 TIMER
Al ] FBOO-FBOF COPIER
wr p-INT INT mafp———— Ala s |0 PSR »[ Cs pPi FCO0-FCFF PALETTE (EXP 1)
INTE Al * 1& 9 E EL O1 CS TV » CS PPI2 FD0O-FDFF EXPANSION 2
INTE Je INTE AS | e , —q 82 E2 P15 CS COPIER | CS_TM FE00-FEFF EXPANSION 3
. A3 4 gg o 16 [ o] E3 - » CS_COPIER FFOO-FFFF EXPANSION 4
r o 8
= GND
RESET RESET 5 e -
% K555ID4
7777777777777777777777777 .
| vee I K555LNL ‘
CLK1 Al4 1 I -
- R [
CLKL CLK1 L ! e U2 g 0 sy Al of 1.8 Al ‘
CLK2 2 ‘ 0 = 9 )
cLk2 CLK2 U107 S| T —2————fcruacc Il uto |
Al5 [
o S | epusyncss CPUSYNC 2 [ I1" After reset swicth to BOOT mode [
5 | £ _ 1 K555TM2 I first access to address more or |
2 oy BooT uior | R g i Il equal to 0x8000 will disable BOOT |
¥ K555LLL | o 3 g 8 ospacc || mode. [
o BOOT forces Al4, Al5 switch to logic 1 30pF ’[ I |
3}7 SV That will make address 0xC000 mapped oS ! N ceser ]y RESET —{ Boot ‘
o o to 0x0000, 0x4000 and 0xBOOO (015] ! N - ‘
&< ‘ o o N K555LA3 |
|
. L W _______ |
5801K80 vee
K555LLL
12
cC L 1
81 o7
vce
VCg 2
B
0 e
D[0:7]
DBIN DBN 4 1)o o[
ui10
K555LN1
compu ter
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o) 1 B[ PXCLK [P0 v
ut 7P><1
PX2
K555LNL Us L U3 ; N
N B oo fer| of3 EXD c| Q| g & g
S | ¥ Ql g X2 2| o 0o p—X P
RI3 9 D2 Q2 7 CPUACCH St Dl p—X CLKI
D3 Q3 D D2 ,ﬁ( PIXLD [ CLK1
3908 - D3 156 » PIXLD 9
N JU — — . 12 13 L
g}% LOAD 0 45X 31 A0 w K555LA8
. . 5 BO p—>-X AL 9 KSBBLNL -, 20
. S : : i 1 1 €0 Py Fl e CLK2
u u g—2— oown vee -2l — Bl E £l p10 4 oLk
- - o "5 E2 \“H( 6
K555LN1 K555LN1 K555LNL o 14| oR oo [-81|e el V) F3 KESELAS
vi © @ 8l 16 1yec 20
0 KGESIET 2] >}7823/ND 18 RAS
T 5| L RAS rexe
B\Hz KEE5ID4 3 -
veo KessLAg
[
Produces HSYNC signal
o1 - CharNum«i)“‘A“‘é;“‘lb“‘l}s 0 A !
VA[0:5] = 0001XX LT Ty Ty ] | |
U2 Result will be 4 characters HDISPEN [ |
width. ACZ O s I e Y s I e Y Y e Y s Y e Y Y e I e Y s O |
14 [T er [ o |22 VAL cesoLl 1|<555LA3 \\//:21 I;f—:_,—:_,—:_f?f—; ‘
1 9 VA2 K555LEL u &l VA3 — = !
CP2 Q1 — |
2 113 2| o VA3 |DISPHRR ——— ‘
>‘é% NCL Q2 8 VA3 s Lot 2w HSYNC ‘
Xo—{NC2 v .
Q7T Inca 03 |1 VA4 HDISPEN VA3HDISPEN :
I L e e - R [ e o e it !
22 —{wr2| |18
K555IE5 » VIDSYNCNEG
4 & .
8 5 -6 VIDSYNC
U3 5w uito
14 Fepr| e | ool 2 VAS KSSSLA3 KS55LN1
1 P o |2 VA6
>g% NClL 028 VA7
& 7 NC2 1 ;1
Nes Qs Produces signal during column 0-47 | | | | | !
g 2 VRL vee 5 g K555LEL in the first 256 rows only Char Num 0 | 16 | 8 | 48 63]0 16 | s !
© > 5 VA4 ) I ! I :
2|3 wrz| oo |g DSPEN 1ia DISPEN __,/pispey vas 1. ‘
& w ] L
K555IE5 HDISPEN |
VA[0:15] |
[
77777777777777777777777777777777777777777777777777777777777777777777777777777777 ]
L I T
[
14 12 VA9 Produce VSYNC = 0
CPL| CT | QO when: VAL4 & VALO & VA8 & VAT & VA6 :
L [eps o |2 VAI0 1 . |
4 8 VALL 2 YYYY YYYY YYXX XXXX | Screen Axis |
Xg N\t Q2 § 9876 5432 1054 3210 | Bit of axis |
K7 |Nez 1 VAL2 . * |
X—{ne3 Q3 . X1XX 0101 11XX XXXX | Value ‘
2 fwRt|  |vee>—1g - g , | 256+ 23 => single line 279 |
— 3 [
3 twrz| |eno 12— |8 || Lo 2| 4 KBB5LN1 |
U6 |
K555IE5 K555LA2 1
K555LEL 1 JQ—P{ VERTSYNC |
U110 |
7777777777777777777777777777777 1 r—-— - - - - - - " - -"—-—"--" " - Q- " Y0 - " - """ - - - - - - - - = 7‘
Us [
1 9 A ‘ | |
Y ept| ot Q0 12 VAI3 2l &ln o &ls Rese? vertical counter I LA VA3 | vee
8 u when: VA14 & VA1 & VA10 & VA9 [ vee |
L fep2 o |2 VAI4 Il 2 2—g ‘ VC§
K555LA4 K555LA4 + I v Is 1 off screen (vertical) 4 111 1 BLANK | 110
>g% NCL 2|8 YYYY YYYY YYXX XXXX | Screen Axis Il (S55LA3 §}Ar 5T 23w Bl y | 9w
X7 Ne2 " 9876 5432 1054 3210 | Bit of axis I — K555LEL K555LA3 | V. KBBBLEL
XL Ne3 Q3 [— + Povass>—— & , 1121 D | )
— XIXX 111X XXXX XXXX | Value I c
2 \yrt|  |vee 54@ N - 2| e = \ : Cclz Lis
3 MR2 GND 104{ ‘ 1= S 2%5 * 5,6 i>,312 I:ings ,,,,,,,, o KS55LA3 KS55LN1 R|u106 | K5;;LE1
& ' a P K555TM2 |
K555IE5 VAD:5] | 6 13 1112 |
R A D U G A : [V7thy S—1 ui04 s |
computer Lo
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24K

RI5

vee

: PAGE ADDERSS  CASI CAS2
2 & |12 112 N
5] s % ot % PLEASH 3 COO0-FFFF NO NO
U103 2 8000-BFFF YES YES
K555LA4 KSS5LNL 1 4000-7FFF  NO YES
i e 0 0000-3FFF  YES NO
DISPACC is CPUACC DC DQO ; CAS PAGED \
DISPACC 2| & 6 CAS_PAGEL 0 &ls 114
S Np
, DISPACC_b CAS i S DPs CAS_PAGE2 1 HLCASH
PX1 is CAS CAS > D D2 y - U105 ul04
A h Al4 B0 s X K555LA4 K555LN1
A15j> A5 S Al 9 S PAGED »[ CS_PAGE2
e b O CS_BAGED PAGE ADDERSS  MEMBUF1 _ MEMBUF2
INTA 15[ - E 3
N
INTA disables RAM | FAVDIS > DISPACC__14 é 5 il CS_PAGE2 P els 1l A e— 3 COO0-FFFF NO NO
read operation 12 5 e 2 8000-BFFF YES YES
E3 p—=——X U105 U104
§}716 VCC 1 4000-7FFF NO YES
2|2 KSSSLA4 KS55LNL 0 0000-3FFF YES NO
K555ID4 2T . COPIER FBOO-FBOF NO YES
»[ CS_RAMH
CS_COPIER » €S COPIER 4 k 1 uioo
DISPACC 5| oo K555LL1
K555LL1
CAS 1 2
13
DISPACC 2 | o
K555LA8
K555LA4
CPUACC is DISPACC|  CPUACC T el .
- 0] 2l » MWR
>
o
ls
g 101 Y100
K555LLL
compu ter
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BRDCOL[03]

COLSELL !

RADUGA

computer

PXLOAD
U6
1 DGND
Register Buffer ua7
MD[0:15] i
uD[0:5] MDO DO [MBR| Q0 2 s re
Dl o1
pxv2 g Pxvo 2 13
p2 Q2 pxv3 P PXVI 3170 D5
D3 Q3 e o 3 Qi U120 ui7
D4 Q4 BYVE BYV3 5 p2 Q2 10 2x 4vstup. multiplexer 4x16 dual port SRAM
D5 Q5 P3 3
PXV6 PXCOLO 6 COLORO
oe 8‘75 PXVT 6, vee PXCOL4 5 g%? MUX ol 7 COLIDX0 COLORL DAD RG | DBO
9 |eer |14 ] BRDCOLO 4 COLOR2
| ] o oc[csH veet: 3|02 oo pA2|  |pB2
TR R b o 2Jcip GND D03 DA3|  |DB3
st — i Al I
o KS55IRI COLIDXO
T o el |
o PXCOL1 COLIDX2
Ew Gndl—{>F PXCOL5 1 311? ol e COLIDX1 COLIDX3 ﬁﬁg ﬁgg
58OIR12 u48 BRDCOLL o (A3 |ABS|
Lios ro D13 2—e—qra RB
— ¢ dEA EB
RAS o 21P0 Qs £l g——dwa wBp——
e 3 Q2 — 1 L L owo|  |veck—1g
PXVT 5% 8% (10 PXVAL A0 Vee—is COLIDX[0:3] fp—
BORDENA 2 | ool 8 1Ne
28
Sle wr KG55KP2 ;
o—csH veeH
o 8cip GND -
K555IR1 S
DGND § U118
ut24 x A
(=) —
Register Buffer J 2 COLORA DAO| RG |DBO
SIS uL27 COLORS o o
DO |MBR —Llbs  Re o pA2|  |pB2
DL ut2t pA3| o3
D2 e 2P0 Q3 P 2x 4vstup. multiplexer OLIDXO Al I b
D3 P1 QL AAO|  |ABO
s PXC2 al ol pxcoL2 P PXCOL2 6 500 lux CoLIDX1 o v
PXC3 5 10 pxcoLs P PXCOL6 5 7 COLIDX2 COLIDX2
D5 P3 3 Dol Q AA2|  |AB2
BRDCOLZ 2 COLIDX3
D6 . - 3 b0 AA3|  |AB3
D7 LD (3 1pos s b
— ¢ gcs" vcc%i—r e 1 ] 8o qm RE €S PAL {m__
CIR CLD GND 8-1q e o dEA EB LS| oS PAL
(S PXC[0:7] s — 8}—— WA WB WR W
o : K551 PXCOL3 0 {00 < I A I - <
o DGND PXCOL7 14 |0 o 9 COLIDX3 >
EW BRDCOLS o2 o2 1802IR1
s |22 COLOR[0:7]
58OR12 U128
o Llbs Re 8< '_015 El U3
PXC4 2 13 PXCOL4 PXVAL 14 6], 27518
PXC5 3|h? %(I‘ 2 PXCOL5 A0 Vee—is PROM 32x8 OC
PXC6 4 i PXCOL6 BORDENA 2 8 ho COLIDXO 10 PROM
DISPACE J» PXCT 5107 85 10 PXCOLT Al oND—>8 CoLIDX1 |70
KE55KP2 COLIDX2 2 |0
N.B. Inverse from CPUACC 6], vee COLIDX3 B R3] = | ool t COLORO
e vee| 4 4 | =502 COLORI
R &8 olpls COLOR2
e o PALMODE 2] 5 [ 2 | |o5] 4 COLOR3
K551 o g 5 COLOR4
7 stD o 16 e . e COLORS
o peno oo : > o e |1 COLORG
| vee vee - | §< '78 GND D7 9 COLOR?7 COLOR[0:7]
| ‘ Delay DISPLAY signal for one character |
| . |
| . Iz s |
T
| o i X |
- | DISPEN 2 |p U106 | USE ONE OF TWO OPTIONS:
DISPEN [ | s e K555TM2 | Option 1: One IC 32x8 PROM
| | | Option 2: Two ICs of 16x4 SRAM (for color palette)
- BORDENA
I LLdR 6 }
1w PX2
Px2 Jp u } ‘
ut | i | PALMODE used only with simple RGB out
K555LNL | — | circuit (PROM palette) and it select one of two
| GND | palettes.
! PIXEL D 7 g ¥ i 20 72 ! ? - g :tsutf;tzzlocﬁ s
: CHARACTER 0 T 7 B !
|
|
| PX0 !
PX1 ‘
I g —— 1 ! I ! I L |
! Tﬂ PX2 IS FASTER THAN ‘D\SPLAY !
| |
DISPLAY
| |
| |
\
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RADUGA

computer

OMSK 1984-1988 OMAVIAT (PM

vl
4 bits buffer, bus driver

3| <
b7 > B‘S €D | D00 This buffer forces the data bus to OxFF value,
DI2 DOL N the RST7 opcode. That makes CPU jumps to 0x38.
DI3 Those ICs could be eliminated because
— D02 |—X CPILIJ reads OxFF due to the databus
DC pull-up resistors.
8—decs| |bosf—x
DBO —
DBL Ve, —{§
DB2 o
DB3 ondf—]>8
K589AP16
u112
4 bits buffer, bus driver
g| Dio | cd |poof—x
DIl
DI2 D01 —X
DI3
— D02 —X
DC
g&—-cs po3f—x
DBO —
o
DBL Vcc—‘ >8
DB2 ©
DB3 ondf—g
K589AP16
RDINT
INTA 1 1 Catch INTA event by storing DO of status
— 3 byte when SYNC is hi. DO bit of 8080
"D b RD 2| 00 CPU status is INTA
K555LL1
vee vee
U109 s
et ds| T 5 »[ INTA
- 12 N
CPUSTNC b &y s |2 | xessTM2
Bl ug -
1 D 6 NN
K555LN1 K555LIL R »[ INTA
3 104 W.U108.3 i
3
utio &b
vce
U109 ha
O 45| T |2 INT_ iy
INTE 2 |4
a
‘NT‘SQS{ INTREQ u [c) K555TM2
- || Latch the INT signal and produce interrupt.
B 4R 8% Clear INT signal when INTA cycle.

°
=
S

221B Baker Street RADUGA Com Utel’ A3 Alfa3 Inerrupts 1 a3
nono o P "Sherlock 9 6 21/04/2019:11:22




MD[0:7]

U49
4 bits buffer, bus driver
MDO Dio | ¢d |poo MDO
VD1 o
Mb2 DI2 Dot ML
VD3 b?
MD2
- 1 |po2
RD P DC
[ RAMLj= cs D03 MDS
Do
oBo| ]
bI o
02 I A
b3 DB3 end —{>§
KS89APTE
Us0
4 bits buffer, bus driver
MD4 MD4
DO e B0
o2 0oL MD5
DI3
MD6
1 |po2
DC
s Do3 MD7
D4 050 WD)
05 o
oc I A
o7 DB3 end —{>§
KS89APTS
U129
4 bits buffer, bus driver
VDS VDS
DO | e B0
MD10 DI2 Dot MD9
VDL o
MDI0
1 |po2
DC
CSRAV b s D03 D11
Do
pBo| ]
wore:15] i ol o
o2 A
b3 DB3 6nd —{>§
K589API6
U130
4 bits buffer, bus driver
VD12 MDI12
VD13 foo7] g‘l(l’ ¢D Do
MDL4 DI2 Dot VD13
VD15 o
MD14
1 |po2
DC
— 003 MDI5
D4 % MD[8:15]
05 o
i DB1 Vool g
= DB2 _
D[07] DB3 6nd 2
K589API6
compu ter
SK 1984-1988 OMAVIAT (PM
SIZE DWG NO REV
221B Baker Street RADU GA C A3 Alfa3 MemoryBuffer a3
RO COMPUTERS OlllpUter
Sherlock 21/04/2019:11:22




uls
VA[0:15] g D00 [MUX
AT
3 1po3
g e
SIGNAL VALUE FUNCTION 10 E
1121 DlL Q1
RAS 0 COLUMNS 3 |pe
1 ROWS (REFRESH) I
%\”&@ E1
DISPACC (1) EE# RAS 14 E E
DISPACC 2 | 5 D
K555KP2
ul6
S0 Dynamic Memory Map
4002
oo3 | | &  ——
ol 1l 1]
2 0
‘T% RADUGA used manufacturer de-rated
4 ol half sized memory. That is why with 16 ICs there
2ois| were only 64KB memory.
- 2l[d u
7 ey v T RAML T RAMH
2 || oo (PIXELS) (COLORS)
K555KP2 FFFF
u17
6 1poo |mux
> oot Q0 C000
3 |o0s
g‘\}—%ﬁ PAGE 1 PAGE 1
D o] 8000
2o, |
B 13 PAGE 0O
2|5 |
RAS 14 ? E 4000
DISPACC 2 | p D PAGE 0
K555KP2
0000
uis
& boo |Mux
a0 |¥
8 1po3
) g1 e
> 10 {70
g% |
B 13
B [ d e |
RAS 14 K E 164{;&
BISPACE DISPACC DISPACC 2 | p D 84“‘2
K555KP2
OMSK 1984-1988 OMAVIAT (PM6)
TITLE SIZE DWG NO

221B Baker Street RADUGA Computer A3 Alfa3 Multiplexer 1
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NEAR TO CONNECTOR DISTRIBUTE ON THE WHOLE BOARD CPU

(THANTALIUM) (THANTALIUM)
GNDin
-5Vin +2Vin +5Vin —
vee -5v +12v vee

© ~ 2] 9 9 5 g ]
§§ §§ g 3¢ 2 g B¢ Hoo+ + +H + +
g g g E g g g % % % % 3 + ) % ] é ]
GND — — —
— GND GND GND
GND
q q q
- o . o < MOUNTING HOLES FIDUCIA MARKS OSCILLOSCOPE POWER TEST POINTS
S c 8 S 3 -5V +2v +5V
1 i | i | FML FM2 P4 TPL P2 TP3
Tr -1 -1 MTGL MTG2 MTG3 MTG4 GND
é S 3 S 3 S
— — — — — — — 5V 2V vee
— — GND GND GND GND GND GND GND
GND GND GND
| |
| |
| |
| |
[ w [
! — 13— !
| 0 |
| |
| R? |
| L1 |
0
| |
| w |
| ! 3 > |
| 0 |
| |
| R? |
\ 13— \
[ 0 [
| |
| |
| |
| |
compu ter
OMSK 1984-1988 OMAVIAT (PM6)
TITLE SIZE DWG NO

A3 Alfa3 Power 1

221B Baker Street RADUGA Computer
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u44
Parralel Perifiral Interface

Uit ‘ ¢——>m
vee y S KBDSEL[0:12] asTET AL
D1 IN5817 R > B2
C ) we PPl PAO o Q(l) N D2 [ ey KBDSELI VIDSYNC A2 i
| e o 82 o [ mesn N KBDSEL2 o B3 Monitor
@ PA3 Q3 N b4 [A] s KBDSELS VIDSYNCNEG > R2T_rioor ) A3
o PA4 VOLB2 VOLB2 | Q4 ps [ mesr N KBDSEL4 B B4
PAG VOLAO GND &5 5 N D6 K Ns817 KBDSELS KBDSELO B Ad
VOLAL = o7 ] insswr KBDSEL6
PAG VOLA2 ¢ Bl P N o6 [ wse __ KBDSEL? KBDSELL °%° e
PA7 VOLA[0:2] Q8 o ] e 0N KBDSEL8 KBDSEL2 B6
DO PPILBO — Qg N b0 ] ssi7 KBDSEL9 KBDSEL3 A6
Do) 0o PEO PPILBL & SOF o o] weer N KBDSELIO KBDSEL4 .
bl PBl PPILB2 & %11 N oz [] meer  KBDSELIL KBDSELS e
D2 PB2 PRI B3 ® vee o 2 I N KBDSELL2 E - .
b3 PB3 PPILB4 & Q N KBDSELS g A8> Select Key's Row
D4 PB4 PPILE5 QP X KBDSEL? 5
D5 PB5 - vee Qi4 p—X KBDSELS A9
D6 PB6 V_SYNC_DET GND Q15 p—X KBDSELS 60
D7 PB7 TAPEI REEEIDa KBDSELIO A6
BRDCOLO . VERTSYNC KBDSELLL -
PCO BRDCOL[0:3]
' KBDSEL12 I
RESET PC1 Keyboard Reading = -
RESET Jr RESET PC2 6o ;}%
s poi p—CS PRI cs PC3 Ay B vee 'ﬁ Az
A 4 2? ';gg PALMODE > Al
oy - RD PC6 MOTOR o[ s o[ o VSYNC To detect end of frame &> Bl4 Power Input
RO MR rb TAPEO 5 I3 2| s b A
R p WR PC7 2 2 e 1 — -
= }—»%
GOEEA ®—»[ BLACK BLACK is 1 forces screen colors to 0 PPI1 BO PPIleS
- PPIL BL PPIL B4
> PALMODE — PPIL B2 PPIL B3
PALMODE used only with simple RGB out PPIL B3 PPIL B2 Read Key's Column
MOTOR circuit. It selects one of two PPIL B4 PPIL BL
palettes. PPI1_B5 PPI1_BO
TAPEO 0 - Pastel colors %‘ B19
R36 S
1 - Saturated colors PPI2_AO z
L [100R]——>>epo ! PPI2 AL A9 -
PPI2_A2 0
) PPI2_A3
With RAM based palette the PALMODE signal PPI2 A4 B21
used as GPO (general purpose output). PPI2 AG A2l -
The GPO signal goes to video output PPI2_A6 v
connector. PPI2_A7 B23
u45 PPI2_C0O A%3 Peripheral Expansion
PPI2_C1
Parralel Perifiral Interface PP\Z:CZ A B24
PPI2 C3 825
PPI2_AD PPI2_C4 b
vee PAO PPIZ AL FILTER PPI2 C5 606
GND PAL y PPI2 C6
PPI2_A2 c1o A2
PA2 1 10 R37 R38 PPI2_C7
PA3 PPI2_A3 TAPEO 1 —H § § >> TAPEOUT B27
PA4 PPIZ A4 utio - SOUND p——————————> A27 Audio output
o PPI2_AG . ey Rao B28
PP 2 pas PPI2_A6 %| |8 K555LNL o0n TAPENG— v
PAT FRZ AT s B29 Cassette Recorder
TAPEOUT A29 ith |
Do PRO VOLDO B30 with motor cotrol
vee
D1 PB1 VOLDI AGND AGND . MOTOR- s A30
D2 PB2 VOLD[0:2] X 220R g B31
D3 PB3
D4 PB4
D5 PB5 VOLC[0:2] uie
D6 PB6 VOLB[0:2] >
D7 PB7 330R
FILTER & PROTECTION o
IN+ ouT TAPEI
beo |22 PPI2_CO e 2<>7 i
po1 PPI2_C1 TAPEN
_— RESET PC2 PPI2 C2
» [ PC3 PPI2 C3 BALL v+ - MOTOR-
CS_PPI2 > A0 PPI2_C4 =
> A0 P4 PPI2 C5 3
AL PC5 a2 BAL2 V- 3
- ad he PPI2 C6 Z
Lo PPI2_C7 /
WR el K140UD6 WILULLO
8255A €25 220R
s
< + R4l

100uFx16V/

vee lﬁ -
*ﬁ Mg etds[T s RESET [ reser
ey RSTETH ¢ 2 | KEome

100qu6632\£ i 4102 6 RESET »[ RESET
RADUGA I 1
computer GND GND

OMSK 1984-1988 OMAVIAT (PM
" Y Alfa3 Peripherals 1 a3
221B Baker Street RADUGA Computer A3
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U112

u46
. K555ID10
baudrate timer 4x10 Decoder OC
VOLA[02] oo | Q| .
9 VOLAO 15 1 R48 | |
CLKO VOLAC 1 oo 0 bl MUTE SOUND
1 10 VOLA2 3|2 L P » | |
' GATEO OUTO |———S>FREQA D2 2 o [Tk R0 I I
IMHz (PX2 Signal) 2] 54 . @'ﬂl | |
SNDCLK b L T 4 Z ® @lﬂl [ WUTE [
14 13 5P g :ﬁooa = I [ SOMUTE |
GATE! OUTL |—2—S>rreqs 6 Pg o [100R o [EK | F5 | b1 |
| 7 | BLACK |
B 1 cke s £ {vee 8 b1 ‘ Ng8LT ‘
16 17 GND 9 p—X FREQAS —————— [T }-Ree | |
g 0K -2 GATE2 OUT2 |———3FReQC ‘ BOOT]»—';L—{ |
AGND  j113 | IN5817 |
K555ID10 | !
- 4x10 Decodeé oc | ‘
VOLB[0:2] DC I I
VOLBO 15 1 reak}-Res
D1 \VOLBL 14 DD? (l) mmﬂl : DGND DGND :
02 VOLB2 g D2 2 z Py o< 1_RE . | |
D3 % fl 5 e @j. 380R |02 ‘ !
5 b2 . ] ! !
Ny . ; ® Toor|_Re4 | !
- 6 7 P o [EK ] » [ [
D5 B 8 vee 8 b1 N L ;
N GND 9 b—X FREBY———— {1k -2
| |
o8 “PREAMP |
AGND
U114 | |
b7 K555ID10 | |
4x10 Decoder OC | ‘
VOLC[0:2] DC Q | |
A0 VOLCO 15 Do 0 1 R67 | R4 |
VOLCL 14 D1 1 2 T3 1_RE8 U130
- | |
N VOLC2 B2 2 b3 o R0
1213 3 b2 e : 820R }jm ! > !
CSiTIM}—Zl’ cs 4 p2 & @Iﬂl ! %<}1—IN+ out|—7 SOUNDAMPIN !
vee 5 6 ® @% | < |
p—22d RO vee |4 6 bt oo}y a4 | K |-RS4 2 In- o ooeld !
7 |
Ty S GND %L s 8 fvee 8 P | e %5 cort  v+0 |
— N GND 9 p—xX FREQC>———————————— [Tk -8 [ 6 4 [
8253 GND | X=COR2  V-{— |
AND 15 ‘ 0 !
K555ID10 I é K548UN1 I
4x10 Decoder OC | |
| |
VOLD[0:2] DC Q
VOLDO 15| g 0 1 C6ak] BT I I
VOLD1 14 D1 1 2 ! l (3] R | |
VOLD2 13 D2 2 3 - Tok k78 | |
12 4 e - R8O
D3 3 ®—{820R }j | |
4 b2 o 3R] ") \ ‘
5 p7 ° @% | |
6 Pg ® | |
— 7
s 18 fvee 8 1 o ‘ ‘
’ GND 9 px & ! !
» | |
AGND - ‘ ‘
- - - - - _ - __ d
T T T A i malonp= o opep ip=pn A= pm T T T " - - - " """ " " """ - " " " - - - """ - - - -0 - - - - - - - - - - - =7 T Tl T T a s AP™I Ip—-—pmpem """ """ """ """ -""">=-""""="=>"=>""=>"="-"”"”"="="=>""7"”""="V" ¥ —V¥—/0—~
. NOISE GENERATOR . AMPLIFIER !
| B | |
| T | |
[ g +5VA [ : g ‘
! = ! = !
| c27 8 N c28 P! c28 S I
| I 2 ” ® | I [
| I [ 1 |
33pF (opt) H 15nF I | 15nF |
| bl |
| L L S o [k} o P! o [ax} o [
| U125 - UFx 7 U125 | | U130 |
=]
| > A > X [ T l
| 211 N 7 e 14 N 8 | 2 14 N 8 r5R}_R2 | SOUND
| €30 2 N out €30 RO4 N out | : 22UFx25V 2 N out = 447rUF - I
UFXx:
‘ 6k |- R0 2 In- oel3% 100uFx16V 2K 13 I oE|12 || SOUNDAMPIN IH+ 7K}"4 9 13 IN- el B¢ 100UFxI6V 1 :
| €39 | - ca9 g
10uFx16 5 9 H a 1uF S 0 9 | C33 l 0 9 H a |
| COR1 V+ 3 o COR1 Vi | COR1 V+ &
‘ 8 fcorz  v- s g > joorz e[ o esponse | e S lcorz  v- {3 !
| 0 €39 ! €39 I
! 100K w K548UNT 100uFxIV V4 K548UNT P K548UNT 100uFKIBY V4 !
| AGND | | AGND AGND |
| 1UFX50 NOISE PREAMPLIFIER ADD TO NOISE ‘ | |
| BC547 BC547 PRECISE OFFSET ‘ | |
|
I 2 @ AGND I | :
| g |
| 8 | !
| * Find best transistor by listening i } ® } |
| AGND Acwp ¥ Cut out the COLLECTOR pin | | |
| |
| |
TITLE SIZE DWG NO REV

221B Baker Street RADUGA Computer A3 Alfa3 Sound 1 a3
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Required vertical timing

Last visible horizontal Line

1st visible horizontal line

317

318

319

320
321

322
323
324
325
326
327
328
329
330
331

332
333
334
335
33

I T 2 g 5 @ 2 8 8 8 Y X% R &N YR8 E Y YTIBEH 889 IYI2IYEEPIIeoN BT

VSYNC |

VA8 (Y2)

e I | 1 I S I p—
VAIO (Y4) T ] — - | r- 1
VAL (Y5) T ] | - _——__"_—"—__—"—"—"—"—_——"—"—"—(—“"("(—(—/ —/—/(—“(—/(—(— (- 1
vAa@4(yS®) _ [ I E—E—— L

|
BLANK
c 1 r—————— 1 1 1

Required horzontal timing (only for composed video)

— 12us }
STANDART ‘LD 47us !—1 |
|

SPECIALIST L50s
HOR_VISIBLE ‘
HOR_SYNC \
BLANK [
0x8000 (L MEMORY) 0x8100 (L)
7 6 5 a4 3 2 1 0 7 0

EACH PIXEL WILL SELECT ONE OF TWO COLORS

BACKGROUND COLOR
WHEN PIXEL IS 0

o~ o~
™ ™
< <
[Te} [Te]

FOREGROUND COLOR
WHEN PIXEL IS 1

0x8000 (H MEMORY) 0x8100 (H MEMORY)

I RADUGA

computer

OMSK 1984-1988 OMAVIAT (PM6)

VISIBLE AREA
48x32 CHARACTERS

384x256 PIXELS R

e Bt

|

: 8x8 chars

| 64x64 px

|

|

|

|

|

|

|

|
o |
n| - - - - -—"——- 7T """ - - -"—"""YY Y Y Y YT Y VYT YV V7T e T
< [
< |
= |

|

|

|

|

|

|

|

|

|

|

|

e

[ \ \ \ \ \ \ \ ‘
- [ \ \ \ \ \ \ \ ‘
g | 1 SXTchars \ \ \ \ \ \ !
| eseex \ \ \ \ \ \ |

R Lo Lo Lo Lo Lo Lo Lo J

GRAPHICS DATA IN MEMORY

0x8000 0x8100

0x8007

0x8008

TITLE

221B Baker Street

RETRO COMPUTERS

SIZE DWG NO

A3 Alfa3

CRT_TimeDiagrams 1

REV

a3

RADUGA Computer e

Sherlock 15 16
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IND-0805-270nH-5%

Q
3
>

L2

cat
0.47uF

R100

x
N
BN

COLOR[0:7] IN4148
COLOR[07] COLORO RI03 M >
COLOR1 b5
> 8| |%
Z| |o
COLOR2 b
IN4148
COLOR3 N s
1
COLOR4 Ri08 ps
BC547 R09 .
COLORS R0 2R
IN4148 .
COLOR6 it N g3 § 8
1
COLOR? RU4 o7
200 |
D20 D21 D22
AVZZANZAN
vy 5 vy
oo} (oo} oo}
[Ye} [Ye} [Ye}
B B B
. D23
BLANK forces black picture BLANK ] E%
during SYNC
IN5817
. D24 R117
BLACK forces black picture
after boot or by programming BLACK b >r ¢
PPI1 port INSB17 Ru8
0
DGND
DGND DGND
IND-0805-270nH-5%
° s
113 =
c42
l047uF
VIDSYNC | VIDSYNC
VIDSYNC VIDSYNG
g
&
compu ter
OMSK 1984-1988 OMAVIAT (PM
TITLE SIZE DWG NO

221B Baker Street RADUGA Computer A3 Alfa3 VideoOut 1
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