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Mz} SD&TE Gates Expansion port
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Pixel counter, (for one line) and sync and porch generator
U2 ha Address Bus
vt vast UaiE RESET " A0 32K (16/8K used) OTP/EEPROM 27C256)
— L9 4 ~NRESET 26 RESET g Ao |30 two blocks of 8K used when set for 16K
8 11 10 31 AL
74HC32 HCO4 AL 2L AL .
nlORQ 10 To invert screen Scratch default connection of JP5an JP6 and swap connections A; 32 A2 or original 8K ZX-81 ROM
N\, —13.25M 6 Leg a3 (33 A or 32K (8K used) EEEPROM 28C256 16K/ (32K) RAM
Ay |3 AT A8 —— R1 A8’ two blocks of 8K used when set for 16K
A5 |35 AS VA ey u3
END aNMI 1Y 26 |36 A6 LLK o= ; . us . . ,
nPIXEL = Inverting the CPU clock improves ROM timing A6 16 ™ a7 |37 _A7 ﬁg LLK 0 ﬁg 22 19 170 Do |11 BO. 20. 101 o po {1 BO,
U14A U15A 38 A8 1K oo - — 9 Iat ot 12 DL L 91 at 01 A2 L
L1 o5cp a3 105 o PIXEL +5V e [39 A9 ﬁg R} ﬁg, 2%, 8 a2 D2 |13 g%, 2%, &l b2 [13 B%,
a4 5 | 12 U12A & o M1 27— 40 ALO (K ] i 7 a3 03 |15 i M b3 |15 i
SN74HC393N @ 5 74HC11 U1sC ‘SP U18A RFSH M1 A10 1 ALl A2 R7 A2 AL 6 A4 04 |16 D& A4 6] py o4 116 D4
2 |y 6 13 —1q PIXEL 2 5 . 24 RFSH my LB TN = RE AL A5 s 17 D&’ A5 s 17 D&
r Q3 l 241032 3 u10c o b » a——x nWAIT 26 v 7g0cpu a2 |2 A12 A0 =X Re a0 I s D5 be " 15 05 TR
10 8 2 9 B nHALT 18] mars 3 A3 X ; A6 D6 (18 ; — 6 o [18 -
™ 74HC11 8 u18B 9 3 Lep 74HCT4 HALT A13 W ALL — AT 3 |y p7 19 D7 A7 3| a7 07 112 D7
u14B + 11 D o Q ALl =2 A8 25 A8’ 25
U158 A8 A8 _
a0 i Ls B 11 . S  gp-&n3.25M s [2-AL- A9 2t | g Default 16K A9 24 »o T owR
Qi DCp  74HC74 < Cut trace to disconnect pin 1 A10 21 27C256 : A10 21 we (2
SN74HC3O3N 5 [ o 4 J4HC1L 6 nRD 24 ®D Do | L4 For 28C256 —+ A ALO Optional 32K A AL RAMCS
12 8 +5V 3 s GND “ nWR 22 v 15 or LALL 23 1)y ALl ALl o3l [0 40
Mr Q3 5 U10A 6.5M e Qp—x 3.95M MRE WR D1 If you want to Al2 2 |5 - o A12  2f
’T|—20 usA L o : LRELL9 WRE 02 (12 connect A1k AL3 26 |3 32K (g ALS 2|, HM62256BLP-7
bt I ~nlORQ_2¢4 157 03
5 lucos 6 3 4 5 74HCB6 3 Invert when CAS_IN signal active h ) ) Q o4 |7 o P27 27 | a1y P12 ] ars
4 HC4002 1 to generate "loading bars” Video combiner 05 |2 1 vep 16K
5 pixel data nBUSRQ 2% 57<rg 06 110 T nROMCS
. U108 nBUSACK 23| soenck o 07 |13 To pin 1 —IROMES 204 c
4 3 with patch wire '—O OE GND Select one of 64 possible
U218 . HSYNC 6 . = . oND characters from ROM
+ 74HCB6 +
3 @0 & 1y CASIN s N A12 V110 x5 oEp—L T
VDD +5V " 35/\/\ 1, A1l 20 11 nRD
u10D oo GND RP2 Also switch over JP10 w vce Cp<
. use 12 nPORCH ; R_Networkos ALl Jp8 A8 1o 74HC574 .
— 9 11 nHSYNC nBUSRQ & 1 RL7_D4’ OV 3 e A13 ; Q7 07 -
10 ] . . 74HCB6 0 < s 03 AHQL—O A7 13 |6 D6 |8 D&
11 HC4002 1 1 W pre pe P9 A6 14 | ge o |7 D3
12 4 Pullups for IORD K e D OV 3 4% A5” 15 | a4 046 D2
on floating bus 1K i3 D2’ P27 P10 A4 16 | o 03 5 D1’
for printer detection [ 1K | g GND A3 17 4 DO’
VSS 6 nCSYNC 1 ik | R12 D7 A A’ Q2 D2
°L N 22K x 8 LJR11 po° —— —18 Jq1 01 [—3
U16A GND %Rlo D1’ ROMCESE 3 AL 19 1qo Do —2
—nlORQ__ 1 4 u168 CPU NOP enforcer ’ JPat us
74HC32 Change over jumpers for U6A
nRD 2 J4HC32 6 nIN_FE , UL " compatibility with ZX81 ROM AQ’ 3 @ 2
A0 Y0 Q
9 U190 3 |at vil 17 74HC125
AO 4 16 \ -
U13A A2 Y2
B : nVSYNC 5 |82 # > 2l N Data Bus Z
74HC32 11 1 6 14 4
Al Y4
—L3 9 74HC00 3 VSYNC 7 e v | 13 U120
Video Bus 8 a6 ve 12 Al4 12
N A e y7 11 74HC32 11
GND CD74HC541E nRFSH 13 4
—ollg 61
12 qgc2
u24D count column of displayed characters
u78
3.25M 12 nHSYNC nNOP nHSYNC 13 11 ROWO
11 BCp Qo
nOUT MREQ O M) QL 10 ROW1
n 13 ( SN74HC3O3N 05 [ 9 ROW2
P6 (Qé - - - VSYNC 12 |y, Q3 —8 x
Pixel shift register
N\ g
S \/ +5V +5V HSYNC u9 - 10 Video Bus
> PIXEL 9 lq7 Pg 11 DO’ / CPU Control Bus
nPIXEL 7 _An7 12 D1”
NOP generator < < qe7 E; 13 D2’
AWR 12 £460 NMI Logi UDHA a5 UDMA a5 « P3 13" Bz, Joystick interface “presses” arrow buttons ‘5" to ‘8°,or fire "0’
11 4 D5
74HC32 74HC165 PS5
| niorg 13 ' aRD 2—bep 74HCT4 3bcp 74HCT4 s e KBD2
u16C 6 D7’
| Uisc 3 ght x S gphb  INVERT P . <h/alo at
8 po—LSH/nlD 1 2N390
A0 10 4 74HC32 07 u27 g HB\av o 5V crl_2 6.5M KBA12
A0 00 P12 L5V cepL3
ALh o |y Pl NSV KBDA4
ALS 3 a0 02 —xg LOvcc N
03 P12 2
7uHc138 K4 u24C o o ZNBQSA 2 N
U130 NHALT 6 | ¢ o5 A 10 9 u2es ") U208 ) KBA11 =
, D6 >Ne2 06 —13 0 8 12 5 o a2 D - Q}—2x -
— ] E1 a7 v v KBDL <& 2
74HC32 nM1 11 bcp 74HCT4 11 bcp 74HCT4 2
Al 2 RIGHT 4
9 3 sh.s 3 shk.8 . SH/nLD a3 8
nNOP © Qqp-t—9e S gp8 o SH/NLD 2N3904
U198 LEFT 3
4 B 7 *
74HC32 6 nNMI 6
PAL/NTSC (monochrome) video output 1V p/p 75 Ohm nHSYNC 5 4 s
1 VIDEQ N\, Address Bus
cos 8 /0 DBY_MALE
N +5V +5V o [
N, Video Bus N\ RN3
GND / \ [lU_U_U_L] 5 x 10K
o o Data Bus
Cassette input signal fixer = ‘&3 /" <L
Cassette input - nCAS_IN > CPU Control Bus e N\ < NS
o3 Pcs )
1 55¢ n ey Used as inverter nCAS_IN ey
I 12 Q9 . RP1
2}\[% IN3904 T UED - Select ROM for first 8K or 16K Input port @ &HFE 10K x 6
A 2 [N 11, cas N .
Lt e =X o > J4HC125 d AL3 u23p Bus can override selects 82 18 Yo Y 2 <
< 2 “ Ho g U23A . 74HC32 6 o 124 " 2 oMes b7 g Y1 AL z3¢ ol (M [«
GND GND GND ﬂ ( GND/A13 1 74HC32 [6e0R} - \i Q» A2 GND b B p oK b b b by
5|& L ¢ g . 13 | DO 15 |5 s 5 KBDO | N
74HC32 ’
Cassette output GND GND N4 il AlhL 2 4 B; v Ay —2 Egg% gg
02 GND U21F u23c —13 lvs AS L vz vz A MANVARVZAVZAVARVARY:
155 c6 0258 D3 12 lvyg A6 —8 KBD3 alo|o|alalalala
1z nVSYNC GND 13 _ncos>o0-12 2 g R43 D4 11 9 KBD4
Y UK 74HC32 8 [EOR—"RAMCS v ol
%( 5 100nF 96 6 10 4 CD7LHCE4E o~ ;1\:1 A~ o) =] 0l o N
" =X @ Change over jumper JP1 for GiOllg— 1] ]
< MIC 8K ROM space instead of default 16K G2 o—F—+» 3 3
GND GND GND Enable RAM for rest of memory map v22 WIN FE CONN_01X05 CONN_01X08 CONN_01X05
5V (USB power) input L To keyboard matrix
co1 +5V im/eom
@ vsus4L ' ' ' ' ' ' ' ' ' ' ' ' 3 :
GND changes relative to rev 1.6
3 + . added clock inverter U18A
:_.D+=—>< ch _Lcw _Lcu _Lcu _Lcu _Lcu _Lc15 _Lcm _Lcu _Lus _Lcw _cho _chi place jumper for NTSC (60Hz . )
% oD-42x 100uF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF ( ) changed all logic to 74HCxx family : Corrected casette |/0 C7, C8 and R59
5 z revision 1.9 adds pulldowns on the joystick switches, CO3 and CO4 connec to TIP
w3 USB_B GND GND GND GND GND GND GND GND GND GND GND GND GND
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