Adrefbus E
Datenbus @
Steuerbus E
5P RN1 8xtok P P
R20 R31 R36
&« w st k7
IS5 Is21 DL541 1523
2 1807 o7 14 cPU 30_ABO ABT 2 18 A7 IRD 2
3 > M AT D6 5 D o (31 aBi ABE 3| o > M SES e >
4 1605 05 12 32 ABZ ABS Z 6 A SEL2 6
A3 3 D2 A2 A3 3 A2
_ D4 D4 8 33 _AB3 AB4 Ad SELT
BU4:3 A4 Y4 D3 A3 Ad Y4 A3
BU4:5 AS y5 14 D3 D3 LAY a4 |34 AB AB3 AS y5 14 A3 vt
BU4:4 A6 Y6 s D0 DO S ps A5 35 ABS AB2 A6 Yo 3 A2 Re7] |R35 P as
; 8 72D D 10 36 _AB6 ABT 8 2 Al k| [ak7 15
Bua:t 9 | AT MO ST D2 3 ] D6 AS 37 ABr ABO O MO 17| A
BU4:2 A8 Y8 > o7 ar 328 A8 yg 11 A0 AT
BU4 6 - " WATT A8 i
>;—|N—D —C) Et 83 INT ny 33 PE9 GNDF——1-C) Ef Ay D O 3 m Y
E2 JRESET % o M A10 AB E2 Al 7 B
5P ORN2  8x10k D540 A5 25 | RESET At AB AB5 | 2 18 A5 ATS 7| B
TAKT 6 BUSR A2 AB w3 M| D | Y | B
CLK A13 A2 Y2 15258 12 gy
A 4_ABia RBT3 |4 | po|ist6 | V26 A MO 9 o
AB15 AB DL541 5 A T & 8 6
A5 Ad Y4 10| B6
7N AB 4 A At 8
IS6 12 [S18D MO39 /MRE AB AS M A Al2 B
N o < o o o o o 2 18 D2 & | 11 MREQ O3 /IORQCL AB9 A 6 A9 TMREQ 1
, TA3 -
e A2 I > Yy T D INTSPERR 13 -~ 0% P2 RD_\|\2g8 R v A8 AT2 < st
: A r § D Z MR Al 2] & |6 DL8T2]
BUG:1 ! 4 a3 vz € DL003 WR i 2 6|
e A 5| vy 5D RFan |28 IRFSH_ 1 o A 1S25A
BUG:3 A 6 as ys 14 D4 HALT [ HALT B E A
' 7 D 23, BUSAKY 5
o g | A8 M D /I0RQ BUSAK 092X Rest| 2 18 IRFSH L020
o 9 | A7 MJ 5 UB80D i 3 A DY Do X278
e} A8 Y8 ————— = A2 Y2 —_— .
R34 4 16 D X2:88 X2:5A
Schi 1 680 5 A N i) X298 2 % X2:58
BUG:6 i ¢+ E = M Y4 —> : :
: 19 mrea) 6 4 IMREQ D3 X2:12B X2:238
TA3 E2 forRa [ 7 ] A5 Y53 ora | D4 X238 =
TASO—y5—1 DL54 A0 I0RQGE WR_ |8 | A Y6 2 mr D5 X2:11B X2:4A
TRo—mp 5P RO [ o | A 1 R0 06 X218 = * —>
TMO _ A8 Y8 : _
S TAd o o o7 X2:48 X27A
A5 9 20ms Impuls | 1 Al X2:10A X2:8A
TA5O 1 —_— an Bl : :
8 ant 19 A X2:A1A X2:15A
TA3 D2 At IRD 10 Qo3 1 [SteA E2 A2 X2:12A
BUS:3 Bt - :
_ A2 1 IS24A 1S60/1 (4) & | 3 DL5A1 22 A3 X2:13A
BUS:5 SAY30 DLO32 : L
e A 4] o sl |2 | Ad X2:25A &ND
BUS:4 Al 1S58D I1S58C 3 5 TE DLO03 TA130—D3 AB A5 XZ24A
ot TAS o1 1 " s 2§ TAto—DA A A6 X223 _
s Schim oy A2 21 | 13 A LT gL TAtio_D5 A AT X222 X2:6B
nora | 12 9 > = P D6 A A X2278 = XeeA
SAY30 DLOT4 TAMIO—7 A A X2:26A frel yoo4g =
DL002 DL002 TA O D8 A A0 Y2288 = X2208 =
BU7:3 TAS O : 208
Is9 5P 7B TAT G D9 Al4 A X2:29A
BUT:5 ¢ s 1 L4 A6 D10 A5 A X2:3A
2= W TLour — s 6 BORDER-TAKT 8 SAY30 A 128
GND :
220 -
5 2200 L Al X2:28
A%02 &ND TAKT _ X29A
70 X21A_ AO-3FFF INT_ X2:14B
R MR 9 BUT:1 NM____ X2:15B
10k 1 | 8 ISEA w6 o5 < X2:1B_RAMSPERRY/] THALT __ X2:16B
AN 10 4 ols R RS BU7:4 MREQ__ X2:7B
A =1 T X2:26A ROMCS fIORQ___ X2:18B
DL032 C 10k 220k
D3 2§ Rea | BUT:2 /IORQGE__ X2:14A
T e 1k0 < _ X2:16A INTSPERR /] /BUSRQ _ X2:20A
R Qp 10nF GND JBUSAK _ X2.27A =
. DLOT4 X2:21B RAMSPERR IRD X2:19B
R10 —1=,C6 1S8B GND GND 5P MR X2:208
K3 ——1016 10 ]y oo T BUS:2 WAT X228 =
Sl e BUB:1 JRESET _X2:21A
D4 . JSELT X219
GND  GND —g I L, o R0 JSEL2 X2:18A
< % C236 ISEL3 X2Z:7A
DLOT4 ™ X2:25B
Is2 5P RFSH X2:268 =
B S BN AUS —2 1 m—cil
. I rli:cs _I_ _I_ _L _I_ _I_ _L freie Gatter Dateiname: zxHFo_1.sch
- 00/ Eo 32 33— G4 = (35— C36——C37—=C38——C39 VEB Halbleit K : 1.
- 100n | 100n | 100n | 100n | 100n | 100n | 100n | 100n o 1S3 o lstec albleiterwer
ER - T 1 — 1w — & |s Frankfurt Revision: 1.0
T 330025 181 GND GND 13 10
3 2
o R2 A S5oA MaRe ohne Toleranzangabe et Name Benennung
- n A, e 9 Bearb. | 02/2013 Zander Stromlaufplan
- L3 oum
E B0 _ ) -2 o Léngenmale Gepr. digitalisiert ZX-Spectrum-Nachbau (HFQ)
e DL0%2 DLO002 Rech 1
+c2 R1 n £ 15248 Rundungshalbmesser Norm echner (1)
: 200 - ,
>B8U08 o 202 gy 3 L Bl e Winkelmale Qs
- 7 ¢
GND GND GND RL032 1B T b8 Klass.-Nr. Typ Zeichnungs-Nr. Blatt 1
(Werte in Klammern = gemessen) 5
21 | 4 DLO74 von 4
6 >
— PROTEL
DL002 . —
Variantenstlickliste Ers.f. I

1 2 3 4 5 6 7 ‘ 8




a8} Adrebous [ A8 >
{DbB_] Datorbus { DB
s8 ) lcuerbus [ s8>
zl |_ 1514 8x100 1527
m M AB15 20 o L4 A7i5 A0 R19 X% A A 20 0o |14, DB3
2l%[2 AB7 8 | DC A9 RIT—— A A v
&= ABT1 o) 7_ A3 A210R14—— AZ AZ 2
A 1 — A2 DI
AB 81 AJMRIZ— A AS 12|\
ABI0 11 , 9 A210 A412R18—— A4 A1
AB2 10 | oo A5[13R16—— A5 A5 10|
AB14 14 o 5 1246014 A6M4R15—— A6 A 13 | ¢
ABG ATM5R13—— A7 AT 9
Is10 B3 | — RAS 4| AT
GND} < OE RAS
ABO 8 [, S ICAS 15| &2
AB1 7 | i |EPROMI oo | o Do WE 3 | F
AB2 6 | D 10Dt DL257
ABY 5 |, Dy D2 1515 2164
ABL 4 |\ D3 13 D3 AB13| 2 [, o L4 asi3 1528
AB5 3 14 D4 AB5 | 3 DC A5 14_ DB2
A5 D4 B0 A0 DO |
AB6__ 2 D: ABY = 7 A9 M7
A8 D5 Al P SA. L Al
AB7 DI AB1 A 2
A7 D6 B1 A2 DI
ABS D ABB REAR 9 A8 A
A8 D7 A2 2 (2R A3
AB A9 ABO B2 Al Ad
AB10 AB12| 14| o= 12 Adi12 A
A0 A3 3 | —2AdZz A5
AB11 AB4 A
"D A1 B3 A A6
——C
JCSRT 20 | GNDF——3-J OF RAs 4| AT
L ES%1 D 4 ypioe s RS 2 | RAS
N_[CAS 15 | ¢7e
732 DL257 WE 3 | E
511
ABO 8 [, 2164
ABI 7 | 40 |EPRONT o DI IRESET 1529
AB »2 D1 D TAKT A 0 bo |14, DB4
AB A3 D2 D A Al
ABL 4 |\ D3 D: 1578 AZ " o L2
AB5 | s Ds L1 D4 (14MHz ?) M [y AS_ 12|\
ABG 2 | o Ds 15 D5 cle cad o > 20K 8 A
ABT 1 6 D6 10 5 A5 10
A7 D6 | X2 TOK —— A5
A8 AB o7 D7 00— ssno osc —2 L
AB 4,512013,824MHz 2 c18 A7T__ 9
ABAO A9 21| SSNC 7 RAS 4 | AL
At0 ——=Cc15 cte 2 57 e RAS 4| RAS
ABI1_ 2 20 N__ICAS 15_| o
A1 22p 2p S— ST2 CAS
IRD 19 3 2p WE_3 | oo
jcskz 20 8 &ND GND 7] 51 ToKi4 5 WE
L 1E9%2 2 5 ypioe 2L ROy TCKR2 —+
E 2164
2 ZER I 1530
1512 6| ciR war B8 M5 [ 0o L_14, DB
ABO 8 [, 72 TOEN ° M7 |
ABI 7 | . |EPRONT o DI IRESETIN 15 OO RESIN RESOUT >4 A2 " o L2
AB A2 D1 D + A A3
AB: D: —=5C17 DL8127 Ad
A3 D2 10uF A4
AB4 4 D: A
A4 D3 A5
ABS po D4 1 D4 A 26
AB6 P Ds D! GND 15798 A o
AB7 e D6 DI 10 g a8 Bildtakt RAS 4| or
ABS__ 2 D 1S TE N__ICAS 15| oo
N =B Y D7 | C CAS
ABY 22 12 WE_3 | =
B39 22 | g D NELLIS
ABI0 19 | pi0 B R apd
ABT 21 | o P 2164
RD 18 |ae DLO74 IS31
ISR 20 | \oor ﬁ ; A0 Do |14, DBS
7132 A Al 2
A2 DI
113 A v
ABO 8 [, Ad ™
ABT 7 | i |EPROMI oo | o Do A P
AB2__ 6 10 D1 A6 13
V) D1 N R+ A Y
ABY 5 |, Dy D2 AT 9 |\
AB4__ 4 3D RAS 4| oL
A4 D3 T3 2| RAS
AB5 4 D4 N__ICAS 15_| o
A5 D4 CAS
AB6 D: WE_3 | oo
A8 D5 NEELLSE A
ABT A7 D6 D
ABS A3 o7 D Uz164
ABY 29 132
AB10 Ao M5 [ 0o |14, DBO
AB11 I M7 |
RD 18 e A2 6 |\ o L2
ICSRE 20 | \bor :3 7
F17) A A4
A5
A
A6
A A7
1S4 IRAS 4 RAS
AB12 20 o0 ICSR ICAS 15| T2
AB13 DC 4___ICSR WE_3 | 2
A A of WE
L i IS3A 02 02 L13__ICSR
1SO-ROM ABT5 1 S38 03 oZ__Ics 2164
1 3 4 , — o4 B 1533
AB14 2 6 4 10 A5 14, DBG
IMREQ 5 5 Ef 05 D5~ fiirIs0-ROM a7 M Do
DL032 6 E2 06 O A At 2
DL032 A o7 A A2 DI
ROMCS 8205 Al A3
A4
A AS
R4 [ ]R3 A ™
R75 k7| |ak7 A
A7
680 RAS 4| 2L
MRS 2 | RAS
ICAS 15| &2
GND GND WE_3 | E
WR 12 S20 2164
1 11 IWE 1534
13 ﬁ 0 bo |14, DB7
IMREQ DLO32 1 [S2A A2 " o 2
1 3 IRAS A3 1 A3 Hinweise
2 A an 5P: IS79/10+15
R33 A5 10|
DL032 220 —ﬁg 12 A5 15418
4 1S19B , 1s2B A
& 1S19C 1 R32 1S20C — = A7
69 6] Rz 9 RAS 4| ore
IRD 5 > & 8 5 el 1 8 ICAS /R\__ICAS 15_| ~rs
10 o 10 MWE 3 | oAS
RAM-Sperr (Stecker) I1S19A %ﬁ%(l))o L {cs DL032 c7 L ——— WE
& 3 12 100p 47p U2164
RAM-Sperr 2 & 1
P 13 GND GND
DL000
) Dateiname: zxHFo_2.sch
VEB Halbleiterwerk
Frankfurt Revision: 1.0
Datum Name Benennung
Malke ohne Toleranzangabe
9 Bearb. 02/2013 Zander Stromlaufplan
Langenmale Gepr. digitalisiert ZX-Spectrum-Nachbau (HFO)
Rundungshalbmesser Norm ROM, Systemspeicher (2)
Winkelmafe Qs
Klass.-Nr. Typ Zeichnungs-Nr. Blatt 2
von 4
Variantenstiickliste Ers. f. I




9P 10k wegen der Norm 227 ) "
R41 Hilfsspannung oder Schaltspannung fiir TV 22?7 BU3:2
Adrelbus A us Us
82
— 1540
Sleverbue 3 feN  aus
Bilddaten -
1856 1544 B3170
2 [ ] > v [ 1eABt4 ] 20 [sra 0o 14 DB1 oo |14 DBO |
a2 2 (II_AB13 Al + + +
| s v3 [ 16_AB10 /] a2 o1 |13 DB4 o1 |13 DB3 co  LLcho C11 - [R47 RaY JRa4
S M Y4 {13 ABT A3 - 1ou 4t | Joxe] Joke]| oKz
[\ 5| a5 ys 14 _AB12_ /] At b2 12 DB2 b2 12 DB6
A Y s AS 1 DBS 1 D87 GND GND GND
A7 Y1 e A6 D3 D3
A8 Y8 AT
1 A8
19 E A9 ]
E2 /] 0 e 1 X SAY32
54" = N_D2 2 0 1 D14 £ D19
1857 N D3 15, 1 > D13 £ D18 % a6
i< Bt
2 [ [ 1> [vr [e—a86 | 280 5 ) lsrath oo 14 DB1 Do |14 DBO N_Do__4 2 o ot NG RS2 75 BUI4
17_ABT| I\ 6 5 2D ROT
A2 Y2 A1 |Is46 3+ 3x SAY32 — ROT
16_ABs | /] 7 13 DB4 13 DB3 —
A3 M Y A2 D1 D1 B D15 —1
A4 Y4 14 AB | A3 12 DB2 12 DB6 BORDER-TAKT BORDER-OE 8 ZC!xSAYC!Z R49 R60 R61 18k
A5 Y5 — T A4 D2 D2 2k4 100
A6 v |3 AB1Y ] A5 £
A v [12_As2 ] A 03 1 DB5 03 |1 DB?
A8 vg |1 _ABOY /] AT
o A8 GND GND
FTC E1 — A9 —1
20 E2 O WE e I
- 3 9 ¢s - 3
54 |_| Ty Jscas BUzS
von IS56/1 Bildaustast RS3_75 GRUEN S
14 DB1 14 DBO — GRUN
SRAN DO Do —
1548 D1 13 DB4, D1 13 DB3 R48 R62 R63 5k
2k4 100
D2 12 DB2 D2 12 DB6
D3 1 DBS D3 11 DB7 GND GND
von 1S66/6
BU3:1
| BLAU __~pau
o 1SB1C |
14 DB1 14 DBO 8 RS0 Rsg RS9 3K3
SRAN DO D0 o 00
1850 13 DB4 13 D83 0
D1 D1 DL003
2 |12 DB2 2 |12 DB6 GND GND
11 DBS 11 DB7
D3 D3 R64
5P 2k4
5| a9 5_|
- 5| WE - 5] GND
[ >0 ¢s [ 55
20 |sral 00 |14 DB1 oo |14 DBO
A1 [Is52 1S738
A2 D1 13 DB4, D1 13 DB3 =
A3
v D2 12 DB2 D2 12 DB6
A5 DL002
1 DB5 1 DB?
A8 D3 D3 Einschaltreset
AT
A8
| A9
0| WE
|,
qcs IS75A
1580 e
\AB0 5 | Ao [sran oo |14 DB po 14 DBO/INDB4 1 oo | o | m0 st [MUX
A1 [ 1S54 bt DO1 S2 Y
7 13 DB4 13 DB3 /\_DB5S
A2 D1 D1 N DI2 D02 —
AS 12 DB2 12 s J\_DB2 bis bos Do
A4 D2 D2 DI4 D04 D1
\__DB7
” AS 1 D85 1 87 A\ D80 bis DOS 3 b2
A6 D3 D3 DB1 DI6 D06 T D3
A7 —=L 2 oy o7 D4
A8 TOE D5
— A9 — STB D6
|, O WE |, 0 ez D7
[ >0 ¢s [ S P
fehit? U214 GND DL25
SYNC
von IS66/6
Farb-RAM
1842
R76 680 R80 680
20 [srar po |14 BC1 D8] po |14 BCO D8/
Al R77 680 R81 680
a2 D1 |13 DC4 %0 B4/ b1 |13 DC3 DB3 I
A3 R78_680 R82 680 BRE
v pp |12 0C2 D82/ p2 |12 OC6 D86/
A5 R79_680 R83_680
6| |ps A1 BC 088/ ps (11 DCY o B
AT
A8 0
| p9 |
IWR Farbsp. von IS37/11 ) S WE] ) 1
NV
] cs el
1582 2
0214
DIo DOO 3
oit | R€ [ po1
DI2 D02 {—r—!
DI3 DO3
IOE Farbsp. von IS37/11 Di4 DO4
DI5 D05 BR
DI6 DO6
o7 D07
GND} I0E
— sTB . Dateiname: ZXHFO_3.sch
DSE28 VEB Halbleiterwerk
Frankfurt ision:
oND Revision: 1.0
59
126/6 - Datum Name Benennung
MaRe ohne Toleranzangabe Stromlaufplan
058205 9 Beab, | 022013 | Zander P
Cad——cas——=ca coj—c cao——c (:51—]—(:5 53— CB4—=C5: Langenmalie Gepr. digitalisiert ZX-Spectrum-Nachbau (HFO)
100n | 1000 100T100n 100n | 100n | 100n | 100n | 100n | 100n | 100n i i .
Rundungshalbmesser Norm Bildspeicher, Ausgénge
Winkelmafe QS
Klass.-Nr. Typ Zeichnungs-Nr. Blatt 3
von 4

Variantenstiickliste

Ers. . |




Adielbus
Datenbus
Steverbus
—
1876
Lm0
S A 1
A2 2
3
Bt TMHz-Takt von IST9/8 =
B2 1
B3 2
B4
BS
B6
B7
B8 z IS70A
15708 1] &
Z5 Z6 D25~ 3 & 13 12
DS8286 76 N 3 2
Z7 rag DZGS'A\VAH 5
Z8 S DLOT0
SAY32 BLoTo
85
13
GND
1535
A8 18 2
AT MDD v 710
A2 Y2 =
A o M pai
Al 15 212
v va (15
A A5 Y5 14
A2 A6 Y6 >
£ M v 2 BLD idireigshe
A8 Y8 ——
&
B e
DL54
13
1837 Z14
A 18 715
A Al D n 17 Z16 Z3
A2 v2 (L
Al A3 Y3 16
A12 15
a2 v va
A5 Y5 R
——— A6 Y6 Mz
A7 v 2
—— A8 Y8 — )
%C E1 IS7T9A
—qe 1563 4 STB b el
DL54 9 1572A & N
10 b8 2ds [y 5 R| @
1 S 5¢l TE ] DLO00
28 bLO7A
pLoe “q®| @ oil
DLoTA 1 [STA
& 3 H-Austast
. 2
Bildfreigabe
, IstoA BL000 bLoto
20ms Impuls u
152473
DLO00 S
DLO0O
1S69A 1 1S62A 1 IS65A
1 7] & 3
—— O
& 12 \ N 2
= DLO00
— 1S65B
DLOT0 . 4 \
15628 o
Chw :
2 | DLO00
1S65C
10 9 \
— O
. I1S63A . 1S70C DLOZ0 10
- P . 15684 DLO00
3 o & b . 1 585D
1 SCHLECHT:
Lot GND  DLOTO 13 o offene Eingénge an den Zahlern und Flipflops!
1 68D o IseeC 1, 1s81D , &
1 8 1 . . DLOZ0
13 10 13 5 o 13 1S68B
13 ===
DL008 DL008 DL003 1 L &
GND  DLoTo 8
10 P
9 i Dateiname: ZXHFO_4.sch
) VEB Halbleiterwerk
s e Frankfurt Revision: 10
C
D
R P Mate ohne Tol b et Name__{ Beremung o et
aRe ohne Toleranzangabe romlaufplan
DLo78 9 Bearb. | 022013 | Zander P
I1S59A
4ds Q 5 Léngenmale Gepr. digitalisiert ZX-Spectrum-Nachbau (HFO)
3 TE
28 Rundungshalbmesser Norm Bildzahler (4)
1 =he
R .
T QP Winkelmafe QS
GND  DLO74
Klass.-Nr. Typ Zeichnungs-Nr. Blatt 4
von 4
Variantenstiickliste Ers. . |




