1 [ 2 [ 3 [ [ [ 5 [ 6 [ 7 [ 8 [ 9 [ 10 [ 11 [
R29 )
Mz} SD&TE Gates Expansion port
U21A u7A
1 3 6.5M +5V
o—-—(
,. pee Sf 4 usC u11c U110
SN74HC3OIN oo [ 9 12 )
(3 ﬁz Mr Q3 b 3.25M 7415125 o011 ~ “
Y1 . 13 g | v v = Ol 19—
13MHz GND U128 S|g AN b1 = 2-52¢g | |F=SE |
nNMI A IN4148 = = ] ._“Z<!X%Q!Xj<jmﬂm wn
R20 Ire) N~ | > o H oNfwo|w M ol Z| | =| 2| | = @ = o| x| =| Ol
) | )7%532 6 pEoR— NWAIT ues u12€ g PN = TP PN AN P P Y PN o = = e e e = = =
r o p4 o
5 |, . 6 ey 9 4 M S
7415125 741532 8 Aol aw oo o NG I ARSI NN <
— 1 c2 < 109 . J1AL[ I ]
4.7p 4.7p s o st I §5F VB T 11 l
l l oo USho 5 . o } CPU (280 4MHz) R R EEE R EEEEREEERRE
GND GND )
21D . < A6 S S R 7 5 EN PN N R N S R
nHALT g @Q 8 BCp 74HCT4 GND ey L ¥ |2RYRE R T T2 eEees
Pixel counter, (for one line) and sync and porch generator S gbs
~ U2 s Address Bus
u1sc oo N 32K (16/8K used) OTP/EEPROM 27C256Y
Q use
M1 9 4 y21e ~DRESET 4264 weser g A0 % two blocks of 8K used when set for 16K
741532 8 11 hcos>o-10 At (3L AL .
nlORQ 10 A |32 A2 or original 8K ZX-81 ROM
. ~3.25M 6 Lex A}% or 32K (8K used) EEEPROM 28C256 16K/ (32K) RAM
A4 ﬁ A8 Rl A8 two blocks of 8K used when set for 16K
A5 229 A7 =RrR2 A7 u3
END nNMI 1Y 26 |36 A6 LLK o= ; . us . . ,
nPIXEL = To invert screen Scratch default connection of JP5an JP6 and swap connections A6 1 T a7 |37_A7 ﬁg LLK o0 ﬁg ﬁg 19 170 Do |11 Bg ﬁg 10 o po {1 Bg
U14A U15A Ag | 28_AB ar LK e A 9 a1 D1 L2 D oR 91 At D1 A2 0
X W0 — sl FIXEL +5V no 39 A9 AN s LK e AR 02 =% R b 2%
bt 5 | 12 U12A (r* ML o7l 40 ALO X : 7 a3 03 |15 : A 03 |13 :
SN74HC393N >[5 741511 U1sc . VSP nRFSH o8 ML ALO T A2 == R7T A2 AL 6 |, 04|16 DG Ak 6 o4 |16 D&
—q RFSH A = ——— R8B ’ ’ ’ ’ ’
e L q3 & l = o . , 741532 3 S . s 2 ;\SQUT i VAT Z80cPU Ag ’é ﬁg ﬁé —_ﬁ R9 ﬁé 22 i :2 B: g 82 22 i i: g: 1; 82
741511 U188 ~NHALT 1%y HaLT AL3 [SALD — ’ ’ ’ ’
ULLB +5V 1" 8 19 ars |4 ALG 2;, 235 A7 b7 |19 D7 2;, 235 A7 o7 fto_D7
13 11 U158 INVERT 10 v 5 A15 A8 A8 o 122
P A IET (T 11 A3 AI_ 24 | g Default 16K AS__ 24 i nWR
QL DCp  74HC74 Cut trace to disconnect pin 1 A10 21 27C256 ; A10 21 we (2
SN74HC3O3N 05 [ o 4 Jhisi1 6 _ nRD_ 24f%p Do |14 For 28C256 — A1l ALO Optional 32K A1l Ao RAMCS
12 Mr Q3 8 +5V U10A 6.5M 3 q b8 M W b1 |45 ‘fOf e 1 ) 23 A1 A4 e 23] a1 o dn
5 . MREQ 1 O you want to 1 2 AL2 ) 1 2| p1o
UBA 1 ~ MREQ 1Y yireg D2 connect Al4 A13 26 32K A13 26| ,,-HM62256BLP-7
u21c 2 5 w45V ~nlORQ 24 jarg 03 |8 3 P27 27 | M3 ( o
5 lcoa 6 3 4 1 P 74HCB6 Invert when CAS_IN signal active a . . 04 |2 P . AL4 JP12 L as
4 4002 to generate "loading bars” . Video combiner o5 |2 ’t VPP 16K
5 pixel data nBUSRQ 25 5srg 06 110 T AROMCS 20 nROMCS
U108 nBUSACK 23 gusack ) p7 43 To pin 1 ;220 CE
= with patch wire OE GND Select one of 64 possible
4 P P
U218 . HSYNC 6 . = . oND characters from ROM
+ 74HCB6 +
3 @0 & 1y CASIN s ° A12 V110 e s
VDD +5V r 35/\/\ 1. A1l 20 11 nRD
Y100 GND RP2 Also switch over JP10 vee (o
usB 12 nPORCH =i All P8 THHCTS74
; = P - R_Network08 R17 D4 5V PR AL3 A8 12 Q7 07 9 D5’
——q 11 nHSYNC nBUSRQ I ETa ! < EO 7 7
10 4 13 13 74HC86 + < LK e1s D3 AL3 A7 13 |qg 6 |—8 D&
11 4 4002 1K R15 D5’ JP9 A6° 14 as 05 7 D3
12 4 Pullups for IORD K D6 OV 3 5% A5” 15 | o, 04 |6 D2
on floating bus 1K i3 D2’ P27 P10 A4 16 | o 03 5 D1’
for printer detection [ 1K | ; GND A3 17 4 DO’
VSS 6 nCSYNC 1 ik | R12 D7 A4 A’ Q2 D2
T N 22K x 8 L=2JR11 DO’ —18 fq1 D1 |—3
K - 36/\/\ Al 19 2
U16A GND S R0 D1 4’\?630—, Qo DO
nlOR U168 —— nROMCS P11 U4
—nlORQ__ 1 4 CPU NOP enforcer
741532 Change over jumpers for UBA
nRD 2 74153 6 nIN_FE , ut 6 compatibility with ZX81 ROM AO’ 3 @ 2
9 AQ YO w
q U190 3 | vi |17 7415125
AO 4 16 \ -
U13A A2 Y2
S - nVSYNC 5 > 15 N Data Bus z
11 1 A3 v3 /-
13 7uLss2 3 VSYNC & a4 vy L4
—L3q 74HCO0 7 | ve |13 U120
Video Bus 8 a6 ve 12 Al4 12
N A P y7 11 741532 11
GND CD74HCTS41E nRFSH 13 4
—ollg 61
19 4ga2
u24D count column of displayed characters
u78
S2oM 12 RHSYNC nNOP RHSYNC 13 o o141 ROWO
noul MRE o-L4 " ’ at [ _10_ROW1L
n Q 13 (@L SN74HC393N > [ 9 ROW2
IP6 ;% - - - VSYNC 12 8
\ ( Pixel shift register e =
u9 i
/- \/ +5V +5V HSYNC — 10 Video Bus
> PIXEL 9 g7 pol—11 DO’ CPU Control Bus
nPIXEL v 12 D1°
NOP generator < < qe E; 13 D2’ 4
u1eD U264 5 2 (2 5 p3—La D3” Joystick interface "presses’ arrow buttons ‘5" to ‘8",or fire 0’
nWR 12 NMI logqi D ] Q D ] Q ——X 3 D4 y p
11 4 D5
741532 7415165 PS5
| _niorg 13 I nRD 3—bCp 74HCT4 3 bep 74HCT4 R I T KBD2
u16C - - 6 D7°
= = INVERT P7—
| 9 U13C O Qgpbbt-x O Qb ——NVERL Q1
741532 g u27 i 2N3904
AO 10 07" i o +3V o +3V cpl_2 6.5M KBA12
— 11| «
ah o |9 001, +5V Cep—
AL o1 pLt KBD4
ALS 3 1p 02 —XS LOvcc N
7415138 8:3. Lx;: u24C o o 2N39%i : L5V
U130 NHALT 6 | o5 05 10 9 uzsn "] U208 ) KBA11 |5
D6” 5 N 06 2o 1 8 12 5 o a2 12 5 o a2 |
1 4 7 10 & i =
—q > M1 [— E1l a7 KBD4 < ¢ X2
741532 n 11 bep 74HCT4 11 bep 74HCT4 2
Al 2 4 Q3 RIGHT [
S = 8 S = 8 SH/nLD 8
nNOP Qpo—2—o Qp—C— 2N3904
U198 LEFT 3
M +5V " 7
— 1 4 . DOWN 2
741532 6 nNMI FIRE 6
PAL/NTSC (monochrome) video output 1V p/p 75 Ohm nHSYNC 5 9 UP s
1 VIDEO N\, Address Bus
cos {2 /" DBY_MALE
o +5V +5V
N\, Video Bus N\
GND Cassette input signal fixer 7 ) N
o ata Bus —
) P
Cassette input “ eAS I N CPU Control Bus /N
1500 c3 /- /" N
| 125 4n7 sy Used as inverter nCAS_IN sV
} 1 Q9 + : RP1 +
&[y IN3904 T ’% Lo Select ROM for first 8K or 16K Input port @ &HFE 10K x 6
" EAR 47nF 12 1, - 11 CAS_IN A13 23D ) D5 18 2
~ ° 7415125 o 6 12 Bus can override selects 06’ 17 Yo Y 3 <
GND @ ™) o g U23A 741532 —<(Q 2 S Yi Al ol M| |0
GND GND 7 ; o1 € GND/A13 1 ] 2 741532 1 EBoR—1ROMCS Bg. 18 vz Q» A2 —2 N 800 LT RLL
Cassette output ( 741532 3 E— 01’ 15 v3 A3 — KBD1 * a9
€02 GND GND 4 ALl 2 L Jyy - 4
[2x " U21F u23c D2 13 |ys a5 7 KBD2 | o
VEZ cé GND D3’ 12 8 KBD3 MM JIN[M [ O[O~ ][
<X U24B 13 12 9 - Y6 A6 eleeeleeele
H 1 nVSYNC GND HCO4 °! R43 D4 11 9 KBD4
k‘[ 4 /K 741532 g BeoR—RAMCS v a
X ~ R56 6 10 | o M| | | | o M| | | O N o
) 00nF CD74HCT541E
" Mic & 100n Change over jumper JP1 for 9 t Giollg— _L T ]
§N7D 8K ROM space instead of default 16K G2p——9 3 3
GND GND Enable RAM for rest of memory map u22 WIN FE CONN_01X05 CONN_01X08 CONN_01X05
5V (USB power) input JT A .
cot tﬁv im/eom To keyboard matrix
@ vBUsS GND changes relative to rev 1.6
\-‘_l 3 + . JP1 changed for 16K ROM space instead of 8K
D+42X ch _Lcw _Lcu _Lcu _Lcu _Lcu _Lc15 _Lcm _Lcu _Lms _Lcw _cho _chi place jumper for NTSC (60Hz
R 100uF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF ( ) U21 = 74HCO4 + R29 = 1 + better foodpad for XTALL (SMT & PTH)
5 = J3 flipped for compatibility with ZX-81 foil keyboard
w| <L USB_B GND GND GND GND GND GND GND GND GND GND GND GND GND
Sheet: /
GND °MKMH1 MKMH2 MKMH3 MKMH4 MKMH5 MKMH6 MKMH7 File: ZX81plus38.kicad_sch
Hole 3mm Hole 3mm Case Mounting Case Mounting Case Mounting Board mount 2.5mm Board mount 2.5mm T’tle: Zx81+38 Rev’s’on 1.7
Size: A2 [ Date: 2022-06-22 Rev: 1.7
KiCad E.D.A. kicad (6.0.1—0) Id: 1/1
T T 2 T 3 T 4 T 5 T 6 T 7 T 8 T 9 T 10 T i1 T




