1 I 2 I 3 3 I 5 T 6 T 7 T B
JQ
PWR_FLAG
CLOCK CPU CTC RAM ROM RTC 273 - Q A 1A
32MHz oscillator for 16Mhz MTXPlus+ +tov 2
Vss
X1 Default ' ct c2 c3 cu cs c6 N A %/(\:
58— 45v FREQ |2 ll (Optional) - +5v
JAuF 0.1ufF 0.1ufF 0.1ufF 0.1ufF 0.1ufF
2C
) TCX03 ) 2 ﬂ%‘L S A5a
GND 32 MHz NC ——x .
) T
[ e —
(Optional) LTC6900 .
LTC690x option for overclocking 4 4C
1 fvse ouTp— | 5A
c7
LTC6905
— 6N U7 Divisor +5v| /1 g 5¢
s A fixed 10k R20, with a 10k VR1 6A
and JP2 2-3 gives a range of
VRI or o Lt 21-42Mhz for the system clock 2 6C
v ) input, giving a range of 11—21MHz A_7A
Div Setect for PHI — the likely limit of U1
5V )— ) oK ] MDXPLus+ —23Q WAIT Ao 24 ) T
VR1 R20 (TI"I:E CPLchloilédivisliDon logic is JINT) 16 4 NT 2% 2L {AD ALO o
Input Clock adj optimised for Hz PHI and would 8
(Input Clock adjustable between 17 and 170 MHz) et be modified for other [/NMI . 17 o Nmi A3 gz A3) 0 A1l oA S/E
(10K < VR1 < 25K) speeds) [/BUSRQ 254 BUSRQ ﬁg 35 @ @
/BUSAK BUSAK A6 35 [A6) ALS TH
A7 gg @ AlL 10A
AB [AB) 0
Mi—-=2Lgm A9 29 [A9) ALS 114 10¢
; A10 %0 710 /I0RQ 11A
o3 /MREQ MREQ AL1—1L A1l 11C
/10RQ 204 j0rq A2 —2 ALZ) o [/MREQ 124 126
u2 JWR 22 Jyr M D (A13)
/T3 ;2 CLK/TRG3 7C,/T00 ; (ZRD}——2Lq{rD A5 2 [A15) WAT—————13A 4 o
CLK/TRG1 7¢/T0 R
CK4/13 o / /7101 . SERO1 Do 14 ) 13C
CLK/TRG2 7C/T02 SER02 D115 1) 13C
23 12 144 1 11A
/VDPINT CLK/TRGO el (i) D25 (02) oD
+5v)— 7] 13 gl INT 12 D (2 o) T Lac L
15 5 /RFSH 28 o REFSH D55 (05)
Cik 00 P 06 308 iEa——25¢ s
17 D126 oD /HAL HALT D7 (B7) 1oA o
/RESET RESET D2 2. —(02) /RESET 26 JRESET  Z80-CPU 11 AVBEINT 16a E
s hy D3 6 vee —o—5v] 16¢ =
1 [PA—06 €1k Vss [PH——— 2 16C
/I0RQ 10 4 gra gg ——Y 55) DIAG_LATCH 17A | 19a é
14 3 CE)
/M1 M1 D6 x1iic 8
JCTCE 164 ce D7 —— D /BUSRQ 8A l1ga [
18
cso 5y |24 5 x48¢ f1ac
19 lcsq GND |—2 +5v /BUSAK 19A
ZB0-CTC_DS 19¢C
- »L3€ 1 1gc
20A
[A0)y——12 ] » 13 (50) 12 13 [SERO1 20A
V- B D [AQ—— %0 Sl v—CLY o) Joc
10 | 02 |15 (52) 10 |5 D2 |15 . 21A 20C
Ay——2 a3 03 17— (p3) ASy—— 2 {13 p3 L = (53) x21A 1518
W D4 8 i nu D4 21¢
7_1as 05 12— —(p5) AR NS D5 29— — (75) *ooa %A
. Page Port . g A6 06 g A6 D6 52 (56) [SER0O2 22A
[D0)———D0 012 [P0 A7) 27 % 07) B 27 | b7 07) JRESET 22C 155¢
D1 Q1 5 [A8) A8 (00) 23A
7 1p2 26— — ro) e 214 = 2
- i o 20 v 2 JRELCPMH e 215, ) 257170 Uk oD TR,
14 Ips Q5 |12 A2 S 12 3 —— 2"8 AL2 (02) 24A
17 1pg Q6 16 A13 3 AL3 A13 24C
oD Tl R e m—"— At 29 | h1h QD ——Se 2i¢
" - 31 s - 2 A5 Ly 25A
/PAGE SCp vee (20 0A16 30 M6 U3 [RAL6)——=— A6 CP/M ROM 25¢
1 10 [0ALT7)———30 | w7 25¢
/RESET Mr GND - T Do 31N pey (Co&our (06) 26A | 564
74HC273 — 50— 3|5y o Mero) R
24 N of .——27A 26C
/RAM_WR 2 Nwe o ROWCS)—22N e 27C010 [P0 27A
RAMCS CE °© [/RDy——<*N ot [PD) 27C | 59¢
(Dunftellt) % SRAM_512KO0 P2 28A | 554
efau .
\—I 28C | 2gc
X Bus Select (: p 1 23 29A
(Optional) s (O’ MOT SQw [ROY 29A
O [RD 29¢C
us (Default) [R2) 30A %glg
Motorola TRabHL9 Jps  (Qpen)
{50y 2—ADO RESETOLS O 02 JRESET /RELCPMH TN
(D1) AD1 DS RTCDS RESET 31A
6
(O2———5—AD2 5 (+33v) 3¢
(©3)—4A03 R/WPi2 328 | 35¢
ADt+ AS2 RTCAS] 32A
O——— LY %8 ﬁgg P - 32C 130¢c
(D7y——==—AD7 Vee %g
GND—e—0y] .
Sheet: CPU Sheet 2 Sheet: /
DS12887 File: CPU_Ver230.sch
—_— Title: MTXPlus+ CPU Board -
Size: A3 [ Date: 2016-04-02 Rev: 2.30
KiCad E.D.A. kicad 4.0.1-stable Id: 1/2
T | 2 i 3 3 | 5 | 3 I 7 I B




1 [ 2 | 3 | 4 [ 5 [ 6 [ 7 [ 8
System
R/E::STET CLOCK ikt EPM71285LC84 EPM71605LC34
GCLR/ U129 €12 0.22uF
(Spare) X—2 oes ono T—g—]|—9—12 vcco SPECULATOR+ SUPPORT Wit/ GRORE 8 =
0E2-GCLK2 Input / GLCLRn 1 :
C13 0.224F N/C OPTIONAL REQUIRED Input / OE1 84
03 GNp 19 —g »—26 yccio /BUSRQ JWAIT M1 J P o8
(Spare) ———— 105 L 1065 [A4 RTCDS C14 0.22dF /BUSAK JHALT v /RD v gt 02 et i 2
(Spare) X—+2 105 A Liooer 45 (D7) GND ll—o—' |——o—}§- veeio /MREQ v/ TDI 14 14
s {gi gi 1069 [®—X(Note 1) 15 000l /IORQ v ™S 2 23
[A3) tot1 Bl 072 | (D6) w P07 JRESET
013 | 4t g PP . GND ——o—' |——o——5l veeio JINT Y TCk 62 62
1014 TIE 1075 (D4 ) C16 0.224F /WR v 100 o o
411016 z 1077 GND 51—0—' |——o—§i veeio /NMI v/ GDINT 42,82 Ground
1017 i
P B ot 03) L fea7 p22g /RESH Y GNDIO 7,18,32,47,58, 72 7,19, 32,42,47, 59, 72, 82
21 1021 k = L 1085 GND I veeio A1 v/ VCCINT 3,43 3,43
024 1 g = A 1086 28 C18 0.224F A10 v vccio 13, 26, 38, 53, 66, 78 13, 26, 38, 53, 66, 78
7 & 57
e M L et R L S o7 e - 35,407
0 c19 0.224F
1029 Fio1093 42 43 A13..A15 UserI/0 64 60
S RNl - GND I o AOLAT LABA 12,11,10,9,8,6,5,4 11,10,9,8,5,4
1035 g=--- ----$CK/1096
o /oo 15 AcE 00.07 LABB 22,21,20, 18,17, 16, 15, 14 18,17, 16, 15, 14, 12
2 1038 k i oss LABC 31, 30,29, 28, 27,25, 24, 23 25,24,23,20,21,22
B :gz: B A \Diﬂi 7 CK4/13 - oy ) LABD 41, 40, 39, 37, 36, 35, 34, 33 33, 31, 30, 29, 28, 27
o ol 1B e e L LABE 4, 45,45, 48, 49, 50, 51, 52 41,40, 37, 36, 35, 34
1046 G i I0107 DEBUG LED b2 LABF 54, 55, 56, 57, 58, 60, 61, 62 44, 45, 48, 49, 50, 51
OO T = Qo LABG 63, 64, 65, 67, 68, 69, 70, 71 52, 54,55, 56, 57, 58
| 1o bl I pag LABH 73,74,75,76, 77,79, 80, 81 60, 61, 62, 65, 64, 63
39 1053 k L i o Ih OALh PN2222A LABI N/A 67,68,69,70, 71,73
2% Bl gl e BRONCS) [T 0, LAB ) N/A 74,75,76, 77,80, 81
0 DIAG Select i
33 1059 | D 8 \0123 77 OAL7) AL DIAG_Out 2) ! (Optional)
1061 Hi 10125 2 (Note 1) OAL8 o O
1064 10126 {80
10128 DIAG_LATCH
+5v * o
a z g [ Pl
Switch "OFF" = Logic 1 [J* % [* i - 191 s b2
DIPSW1 3 4
2L g1 {TBP-B PsO) (Spare) [(00)—3q53 4 p————(+5v]
S 5 6
24> 7 oL [Ps1) (Spare) ™S 5 6 b6 x
7 8
L34 6 RALE) ROM Hi/Lo Select 97 i
9 10
4 5 DIAG_Out) @F——-"q¢ 10
JTAG Port
Revision History 2.07 07/12/2014 — Added JP5 — CPLD Diag output destination select :
MEMORY ADDRESS DECODING : K 9 Sutput destination sefect :
2.20 29/03,/2016 — Added oscillator for PHI4 (as X2) (simpler than dividing PHI) - gFU %EBUdeL.EDl- O Latch option & (vi )
ROM  RAM PIN 2.30 17/06/2016 — Final version for PCB production — Removed 48MHz test oscillator (X2) to make space for U13 ~ Tied ETCIE CSOtarO\/Isp ay adcf op ICOF?LD (via backplane)
OAL8 /s A3 Deleted Address, Data & Control bus buffers — Moved U22 to common board (as U13), divide PHI/13 outside CPLD e 0 UV, removed jrom i
OATh  OALh AL Added LTC690x for adjustable master clock option 2.19 12/03/2016 — RTC Mode changed to Intel (for 1/0 Wait lo%lc on Video board) 2.06 25/11/2014 — Added JP4 for CPU Reset Selection (Normal / Special)
0A15  0A1S N Added Q1 to limit current draw from U12 for D2 —/RTCRW signal added to CPLD, replacing /WR on RTC Added JP3 for RTC Bus Mode Selecton
RALE  OALG N Deleted ROM. RAM and /0 Decode GALs — now CPLD only 2.18 07/03/2016 — Deleted V2.16 mods (JP8 and /VDPWR bus signal) Moved CPLD /RESET input to Pin 1
A OAL7 AL7 Slow clock (SQW from RTC) selected by link position 2.17 29/02/2016 — Added R14, pull up on CPLD WAIT input Added /CPU_RESET output to Pin 60
- OALs INT Renamed all jumpers for consistency 2.16 21/02/2016 - Video timing mods, added JPB to disconnect CPU WAIT from bus Added RFSH input to Pin 2
Deleted MAX705 — RESET circuit moved to backplane PCB Added new /VDPWR signal to bus on Pin C21 Added weak pull-ups (10K) to data bus
Deleted bulk power capacitor — moved to backplane PCB 2.15 20/02/2016 — CPLD Optimisation : Fed PHI back into GCLK2 (Pin 2) Modified CPLD RAM/ROM Select
Deleted X2 — PHI4 generated in CPLD again 2.14 14/02/2016 — %PIéDRéJthimisagon : 5 Deleted on—board |/0 connector
) Deleted the serial divider (74xx193) — moved to CPLD U and "Special Reset " deleted. . 4 - R T ki i
* (Hi/Lo) Doloicd the Shock aider (Fimdas) = moves 1o ChLD 2.13 02/02/2016 — GAL CTC Division Removed e s i A S i
Deleted clock speed select switches Re—purposed PS2 as ROM Hi/Lo select (mono/colour CP/M) onnected CTC Serial clocks direct to backplane
Added U12 (HC24h) to CPLD board design to replace Control 2.04 15/11/2014 — Corrected orientation of Page Port Flip—Flop, U23
GAL (U10). (GAL 1/0 disconnected, but still available for use) ’ ; !
Version 212 ch 4 (C/T3 and 2C0O) f CPLD . Changed CTC to use PHI instead of PHI4
For development board revision history, see schemati versions prior to 2.30 ersion 2.12 changes removed (C/T3 an ) from CPLD again 2.03 04/11/2014 — Added link to allow disable of RESET to RTC chip
P y P i . P
2.12 29/01/2016 — Added CT/3 (0) and ZCO (I) to CPLD for autosetting of CTC Swapped positions of R2&R0 on CPLD (“as—built")
counters based on CPU speed (courtesy of Tony Brewer) 2.02 19/10/2014 — Split schematic to include PLD and CPLD options
2.01 19/10/2014 Moved the CPU & CTC clocks into the CPLD
2.11 25/02/2015 — Added U11 (HC273) to CPLD board design for Page Port outputs Moved the serial clock inverters into the CPLD
to the bus (saves 7 CPLD I/0 pins) Removed clock pull ups
— Added 48 MHz oscillator_(link selectable, for testing) )
— Connected CTC C/T3 & ZCO to U10 to support setting MTX ROM 2.00 10/10/2014 — MTXPlus+ Design
timing interrupt frequency based on system clock speed 1.00 —————--- Draft based on MTX 4000-04 computer board
(courtesy of Tony Brewer)
2.10 24/01/2015 — Moved Data buffer to CPU output pins Sheet: /CPU Sheet 2/
T_ é?geg/ul(l : Z/BORControl ou;put b(l:.lffer & misc logic File: CPU_Sheet2.sch
— Tied *W to /WR, removed from CPLD o
2.09 06/01,/2015 — Moved Address buffers to CPU output pins Title: MTXPlus+ CPU Board —
2.08 04/01/2015 — Combined ROM/RAM address lines for CPLD option Size: A3 [ Date: 2016-04-02 Rev: 2.30
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