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Optional Extended Address Decader:
Used when system can drive extended 1 8 EASO cc
address bus. Jumpers set boar 2 7 FAST
address from Ox fo Fx. Set RAM option % A FASD
switch #3 ON (M24 high) I 5 EASS 10K Install 10K f Extended Address Decoder
: GND [ooeer option is not installed
From —=  Jmer R21
U18A
Page 1 1
420 2 AMS70 | Page 3
Ll 7415136 JERAML* |
QERAM2* |
A23 U188 RAM Address Decode and
4 Extended Address Logic apHNTH]
& | aPWR il
7415136 GSWO‘ age
uL
M4 4
From U18D 10/CLK
12 MSZI_ 2 |, 19 PHNTM
PEFQE 4 13 Dlli MSZ0 3 é }80 18 ERAMIY X cC_10 S‘in
rom ROPT 4 | 10217 _ERAM2* Optional 113
Page & 7415136 PHNTHY 5 |10 = A Wait State Generator 1210
1032 ALl jumpers open = B
6 |2 <C 5" ROMHI ¢ 1375
o U18C S5 042 No wait states TaPC
8 | 1 105H32x Jumper 1 closed = PD
10 8 {7 106H23x 1 wait state 3 o
From MEXA 9 | 107142 A15 Jumpers 1 & 2 closed = 4 1p
7415136
Page 1| 11 2 wait states 5 pg
cc Tove And so on. 6 lpn QM9 WAIT*
7
o RN7 k7 ALY Lls L+ QW=
Ao LKl 2 Lx
AL
Page 3 MRCYPUD Install 10K if Front—panel option not installed 7415165
1 2 POUSSZR ] BSPA* 1 /CULSK cc
2 I ey [ TPA 2 017" g0l te_PwR 1 1ws 2
3 6 105 PSYNC 3 |, 101/ LB_SWO 2 15 2WS 3
g 81 p3 gBNuPT g 13 192176 wss 3 g m g
L 14 o g ¢ 4|
6 3 b RAM Switeh Options: POBIN 6 |5 5 04/ 15 TPOW 5 2 5WS 6 Install 10K if Wait—state generator
7 51pg éc RCAWDS‘ZEM J PWR* 7 |2 = |gg[1s BSRW 6 1 6WS 7 option not installed
8 71py 1sa EROM* 8 |, 106/ L3 _ETPI 7 0 WS 8
== FPMD 9 12 9 8ws 9
GND  JmprSt A0 3 L - 8 107
= AL 5 (RO 0C=512K SWO* 11, MW Lo 10
Test 1/0 Port A2 7185 35 S B Addr 16v8
Address Select A3 9 =
AL 7|83 + 2 ol option 1/0 Part & Wait-State Logic U408
ﬁg 2 RS BS/MMU Switch Options: .  aBRDY To Page
o &R6 5.6 — Common Size: 15
R7 CC=8K, 0C=16K, L 74Ts136
. Instatt 10K I CO=24k; 00=32K: -
From option 7 — Bank Select Mode:
page 1 7405688 nat instolled G=Normal. C=Encoded
AN
cc ) 8 - Unused (Sib atPow* o
1 16 2 vee Page 1
| RN5  4K7 2 15 3 qQeTeir o
L 3 1L L A1l Page 1
copzeenes 2 3 2 A12
u2
E e S P PN P P 6 11 7 Al5 15
1 BSAQ 7 2 POUSSZR pLo 7 10 8 AL 2 wO/CLK\oo 23
2 BSAL 1 I g ] 9 UMSO_9 A3 315 01022
3 BSA2 6 105 o e 10 4, 10312 RA13C
i BSA3 8 | p3 —GND - pipsyg R19 5] 103120 RA11C
5 BSAL 1105y 6 ls = losH3x
6 BSAS 13 | pg BPHNTM* Install 10K if MMU 10K 7 lg © o5/ L8x
7 BSAG 15 pe option not installed 8|, O \0a[1Z _ROMHI
8 BSA7 1715y 9 1076
D JmprSt A0 3 o Mo 1o, tog[ 12 EROM
AL 5 110 1o9H :
AL SR1 BSM RBNK 5014 ROM Address Decode Logic
Bank Port R2 St LOBNK
hadrecs Celot A5 9| R3 50 HIBNK 22v10
Al 12y 17
= e 502
he R6 A13 - P2
From R7 ALh
Page 1, 4 BXRDYD BXRDY G ALS ) 18 ,
7515688 Bs0 i u19 i st 15 o
From = 10/CLK
Page 1, 3 BPHNTM*D> B;gls § It 100 23 § ﬁ GNLL
500 MW [ T u20 4 13
Page 4 > 512 O 0320 BSALE 2 7 18 416 5 12 Install jumpers it MMU
2 10 0z a0a option not installed
u21 L6155 = 0412 BSAL7 4 |7 gig[d6 AL7 6 11
5505 DSO 25 50313 st 712 = \galte BSALB 6 |52 ool ik ALB 7 10
From DS1 4 5 BSM_8 || 17 BSA19 8 12 A19 g 9
DS1D i1a  0la | 106110 3a  03a
Page 5| popg D52 6 |25 024 Z IR P KT s Qopl9_A20 N
DS3 10], g AL4 10, 15 131, o Z_A21 —  DIPSW8
ps3b p)3e O%aryT AL3 11 10814 [ (O R VY]
*x124j0p  oobHdx 110 1otk 26 02b
From L X2 01p[d3x M24 1 17030 o3pl2—A23 RSTA 0-2 sets ROM start address:
Page b EMMUS*D—EMMUS® T 1dge, S0 GNDL 8000 o F00Q (See GAL docs)
1508 = 1 doea RSZ 0-1 sets ROM siz
—alS367 A 19088 00 = 26 01 = 4k, 10 = BK. 11 = 16K
EAMMU 74LS24k
DogCC 3 22 2 BSO -
From | D990 D01 400 Q05 pey 850
paioT | DO1D 595 01 AL S—Fed BS1
age D020 D2 Q2 dBS2 |
Baso 003 11155 3|10 8S3 aBS3 |
1510, Qi |12 BSRS
»2iips g5 A5x Optional
5 MMU / Bank P siac
From RESETr [ 1. PSP Select Logic AN <>
Page 1 RESET*D: d ClR e
74S17G RAM & ROM Address Decoders, |/0 Port & MMU Logic, Wait—State Gen.
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E00P*
N u26
S2 100K RI1A 13A CLK 1 g
Memory 3 .Jt SME 1 2 Do 2o ol 23 EASWE QEAsW* Fage 5
Examine EA S S DON_3 {5 o122 )
(Set Bank) SPST-MOMTAC 8 4HCTL4 XNON &4 ||5 1022t MRINC AMRINC | To
) XON_5 G, _, jo3-22 MRLD IMRLD | Page 3
o ‘ SRUN 6 | o foal 19 EMAREG* QEMAREG
3 138 b 7 (18 02
@;;3;@ 3 o supns | 100K RI1B 4 uxn | N85 - S27 a1
SMENC* ‘ X9 1g7HL6-80 T
(528 start SPST—MOMTAC TLHCTLA PMD 10]i9  joalts FPWR QFPWR Page 3
Addr Hi) H ’ ‘ RESET* 1117y |go[lk age
o 0-1uF - u15A U158 U16A U168 MDN_ 131114 EDswhr g1
3 4 . |tookRizC 4 5 1 9 4 5 4 9 22vi0 EDSWM*
Memory 21y 7y 1 SD oyyin 5 &Qe MD 595t @ et 0 595t @ et a o
Deposit
SO SPST—MOMTAC croPC LHCT14 Install if no FP f k| %1 k| o f i | 11 k| front Panel Functions 102
ddr Lo) »H option selected RES T pbx REs Tpix RES T pbx REs T pBx 9 oo
0.1uF 119 74174 741574 741574 741574 Install if no FP
Memory 3 S5 4 . 100K RI1D 13D 15 2 option selected
Deposit 2]g—79 1 SON B__NON 1p2” _GND To Page
(65" prog SPST-MOMTAC e PN 7AHCT1A - [arpMo ? 3
o
Start) . ) o10F ASRUN Page 3
»—Zﬁ 100K RI1E RESET* 122 T eno
* N =
Control 5 SCMNF: EPMD | 18 v =
Mode: . P2
SWSPDT [pernee
Normal/ ancrs 50K R12 47 R4 3k3Ris U39 Install if no FP
FrontPanel 502 CLK 1 5760k = Q2 option selected
7 0.1uF vcél 2 iy 100|-L9_PSMD, E u2s P
F BPSIRT 5, 18 1
< % — 4
CPU: »—20/.? scres | 1OOK RIZA 12 ssTop 4 é }8% 17 5 2 12/CLK‘O 19 MMUW MMUW T‘;ge 5
Run/ 50— oslte MDON 3] 18 EMMUS® .
St SWSPDT O 74ch14 brogram ot 0 138X \anON Hz  aEs QEMMUS®
) Start Llig O jos/ 16 EiaLr MXON 5 la v jo3[1ex SIAL
0.1uF Logic 815  |0a i3 LA SRUN 6 |2 U |gul 15 SIAL a o
s8 U124 g 12 Ec3 72 o 4 SIAH
Step g ‘Ll' ssoce | 10K R12B {>02 STEPL *i1] 8 107 qi 8 E }86 3 EDBOD* ASJAH | Page 1
0 N @ 9] 2 PSIRT
CQSE SPST-MOMTAC Ci SOCC*  TuncTi4 16V8 FPuD 11 ]C 10 <JEDBO .
»H 120 ~ To
9 0.1uF [GND [N 16V8 [APSMD Page 3
| 2,7 ., | 100K RI2C 128 = P2 QEJALY| To
Step Type: 3 SSTHA b sM1 Slow Step Oscillator - Install if no FP <QEJAH*| Page 1
2oy Bl 5[°STMACT TuricTie Install if no FP option selected QEC3*
Y ) option selected 123
S0y 0-LuF SSPLS 10k Rz D o0 0
5 100K RI2D e vee GND Jp2 )
| 24— SSoN* 6 SSON = Install if no FP
SlowStep 3 option selected
on/ swspol < o FoNC SETRUN
on/ TaHCTLY 12¢ SETSTOP o Li0C To Page
" H o 11 10 SRUN — = } > 8 BXRDY » aBxROY 1 &
s 12D 74HCTL4 I . cND 7415136  Pullup for this
Breakpoint 2 spar [1OOK RIZE 8 ARMBP ‘ g set Q-2 HLDSTOP UN = net is on page 2
D
Amed/ swspp? N 3l 5 288
H RES TPEx
SSPLS u28A 19
$12 4 O-Luf u27 74LS74 4 s sen Ta et @
| 2,7 % F L o/ciK P95t Q 1112
Output 3 sapr | 100K R11 13 12 ETPQ* ssToP 2 |2/ gpl19_STPC D Mok
Display: e ooce SIEPL 3|, 101118 _MAM* Sk | . + L5 RES T 10K R23
Outport/ SWsPoT ci8 U“ SMi & l3 o317 CYCLE RES A= 741574 cc
DO Bus H SSON__ 5 |, —J g3/16_STP2* u178 ST et it o 7P
0.1uF ARMBP 6 |\ () |0 L5 ARMBPL 105 a2 RUNCONT* ion selosted
PSYNC 7|2 O \0af1h BR 125 x option selecte
10K %9 cc FPMD 8 |, 108l L3 11he,,
RESET 0 lg 0742 13 jrs qp8 sTP1CYCH
11,
10K R10 9 74157k 124400 4
M1 16V8 U298 15
) U29A — 100G a2 745136
Set Q )
293 1181 Spare Gate
_IGND B 1 P o e e e S el . L 23 res ap8 1
= 16 CONN12 REs Tpbx
<) J] Run/Stop/Step Kl ThLSTh
Off—board switches Control Logic 74LS74 BRKSTOR*
cc
) 10K
Install if no FP
option selected
R24
UsF
Reserp—RESET 13 12 EDOD
FSYNC 741504
CIK ETPO*
UsE
1 10 CLKI acikl To
Page 2
. 741504
rom .
Page 5 MAM*D- MAM
Slow Step Oscillator Dip Switch Functions:
18 2: 4 ranges of
4.7K to 54.7K
51.7K to 101.7K
104.7K to 154.7K
P 517K fo 207K Front Panel, Run/Stop/Step, Breakpoint, Program Start
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Sheet 1
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age 1

LionD oNDPt

les7

A~ T~
10uF

To
<JLED+ Page 6

GND
= <>

PURFLAG

PWR_FLAG

LED
SMEMRL g SMEMRR
L)
D70
LED
SMaL g SMIR
Status Display D72
ugs vy
SMEMR 2 o gae | | e SWOR. | |
ML 4195 oo | D71 3
WO 6152 02apll LED 4
ouT 8150 o3api2 SQUTL % SQUTR 5
INP EENIS g 6
00b D68
INTA 13170 01bbZ 7
SINTE 15, 5 LED 8
126 02bP3—— | fINPL % SINPR
SHLTA 1705 0383 9
D69 1
S W LE
| 1908 SINTAL % SINTAR
4
7415240 D73
LED
SINIEL_ “1q SINTER
D74
LED
SHLTAL L1 SHLTAR
4
e D79
PRB_L TTL Logic
Probe Input
oND cone LED
= PDBINL N PDBINR
L)
D75
LED
PWRL g PWRR
Control Display D76
uge ue
POBIN 5 S PHNTML PHNTMR
PWR a9 99D | D78
PHNTM 6 122 02apl LED
PWAIT 81358 o03abi2 PWAITL % PWAITR
BROY 11008 00bpS
BXRDY 15010 o014pl
—BHDA 1505 o25p3—oy
136 03b
L doea LED
19308 BXRDYL *iq BXRDYR
7415240 D82
LED
2K2 R76 BHLDAL (g BHLDAR
.. DBO
Data Input Build_option: 077
Switches Hex Ratary,
8—pos DIP or
5 _S72 5 External
3 2
swops
= :
2 1 4
[ 1 i 5
HEXSW : External
Switches
7
516 ]
3 9
%
2 1
[ 1 i
HEXSW
swoP2 o
116 D50
2 15 D51
3 4 2
& s 3
5 2 4
6 1 5
7 0 6
8 ] D57
DIPSWB <0
2k2 R75 |/CC
N Display Blanking Switch
= SWSPDT Shown' in BLANK Position
To
DSPBLNK ADSPBLNK Page 6

Display Board

of the Display Board

PowerQptions: Jumper for 5V,
ces PSUS or D24V25F5 for 8V.
e Vo1 Data In Display
DIDO 3 14 LED+
GNL oIt pa L
- a0 DID2 13 ] .
o— A0
v AL BV 17 B8V Lios 12 bloL L DIOR P
a2 A2 1 roll X7 |LDC El DI1R 3
et A3 A22 2 2 A22 *ERDC DI2R 4
NiD L A20 3 3 A20 9 5 . LED DI3R 5
56 5 A18 & 4 A18 BL _ GNDF/— 6
26D 6 A16 5 5 Al6 TIL314 7
e 7 ALl 6 6 ALl 090 ]
rsse 8 AL2 7 7 AL2 DID& 3 Voo L DI2L 9
Pre A3 AL0 8 8 AL0 DID5 2 1 0|
A10 A8 9 9 A8 DID6 13 1
AL0D> L+
1 52 [ 52 DID7 12
AL1D- 3 22 n 35 P DI3L
a12D 3 06 2 06 10|-2¢
AL3D- 2 *xL0Roc
e b 104 3 3 104 5de
5 102 4 102 8 7
A15D 2 122 4 : 122 BL _ GNDH—
AL6D- > _GND T TI31T GNDL
AL7D> Z 6 & 6 = =
8 4 7 7 4 us9
A18D- DIDO 2 o L8
g 2 8 2 0a 004
AL9D- 1 4, L6
20 0 9 0 ta Ol
A20D> 2 6, BLs
A21 Bo 2a 02
A21D A22 72 3 8 130 03aPk2
A22D——————A22 £l i 100 G DIGL
A23 ps7 b2 ps7 00b
A23D- 5 13, 7 DI5L
DS5 3 DS5 I1b  01b
DS3 4 DS3 DIDG, 15126 02bp2 Dl6L M
DIDOD: DIDO DSL b5 DSL DID7 17036 03bp3 DI7L > DI7R
DIDLD. DID1 DID7 6 DID7 i DB4
DID2D> 2 1D5 R7 1D5 t— 590t
DID3D 3 D3 8 D3 +—1950€b
& D1 bo D1 7415240
DID4D
DIDSD ] 53 B0 53 U9k
DID6D & S1 1 S1 DODO 3 Voo Dats Out Displ
DID7D DID7 A B2 A DAD1 2 ata Dut Display
AL 33 3 AL DOD2 13 Ll .
o |2 : ] o S S
DODOD 5 P e Dy DO1R 3
D0D1 AL7 3 6 AL7 10 BRE] R
DOD1D *xL%Rpc DO2R 4
002 AL9 37 57 AL9 5 LED
DOD2D> —2ds DO3R &
003D 0D3 A21 =8 ] A21 8a.  onolZ DOiL 2
0Dk A23 39 B9 A23
DOD4D TIL311 D98 7
0D5 40) k0
DODSD A mell [ O u93 LED g
DODBD Dooe CONN CONNZX20 DODL 3 e Do2L [t g
DOD7D—— DOD5 2 |n ’E7 20|
DQD6 i3 1
ved 37 18 cc Dab7 2 -
SMEMRD SMEMR 1757 ol rap DO3L
SM1D- SM1 A6 2 2 A6 %7eLDC
SQUTD- SOUT Al 3 3 Al XT RDC
SINPD. SINP A2 4 4 A2 +—3qs ;
SINTAD SINTA AQ 5 5 AQ BL  GND/—
SINTED SINTE 0D6 6 6 0D6 Tisir GNDL
SHLTAD SHLTA 0D& 7 7 0D& = U2 =
WAL PWAIT 002 8 8 002 D000 25 SoaLE
PDBING PDBIN 0D0 9 9 0D0 DODL. 4115 o1apLb
f EASW® [ EASW® 0D2 6 152 0oabLh
SWOD swa SP2—11 1 SP2—11 0D3 8 155 p3.bi2
PWRD PWR SMEMR 2 2 SMEMR QD4 11105 0osbd DOAL
PHNTMD PHNTM SM1 3 SM1 0D5 501 01ebl DO5L
SWQ 4 SWQ 0D6 15170 02eb8 DO6L
BHLDAD BHLDA saut 15 hs saut DaD7 17]5% 0563 DO7L N Da7R
BXRDY SINP 16 6 SINP [y
BXRDYD BRDY SINTA 17 h7 SINTA 1 bo2
BROYD SINTE 1 8 SINTE 15
oo SHLTA 1 is SHLTA S4TS350
830D BS1 op1
851D BS2 P2-22 22 B2 P2-22
B52D 2t o5 2 < o5t Optional Bank Select Display
: XRDY 24 b XRDY U7
RDY 25 B5 RDY BS0 5 veadl
DS0 WAIT 2 6 WAIT BS1 2l
S1 PHNTM 27 b7 PHNTM BS2 13 Ll
S2 PWR 2 ] PWR BS3 1215
0e3n 53 PDBIN 2 bo PDBIN 4 e
DS4D> ob MAM 3 0 MAM %10 Roc LED 270 R70
0355 S5 SP2—31 3 1 SP2-31 59 BSOL % BSOR |
3263 DS6 DOD7 52 52 DOD7 5% enolz D‘“ VWV
DS7 DOD5 33 3 DOD5 L
DS7D> eno TisiL onD LED
DODS 4 Bk DODS £ O . 270 R71
DODI. 55 5 DODI. - 7t - BSiL BSIR ]
MAM*D MAM* AL 34 E6 AL BSO 2 5 o0ab3 D42
- EASW* A3 37 57 A3 BSL W) 5 LED
EASWTD A5 3 8 A5 852 5 132 933R7 BSaL % Bs2r 270, \R72 V
A7 39 B9 A7 BS3 1035 03ap2 D‘M VWV
40) ko 12 BLL
e N 15 ]%  0%Pr3 LED 270 R73
ong CONN CONNZ20 | i o1pptix BS3L % BS3R
o Lt ¢——Lduea
= = *120j0Eb p4o
Optional connectors used when boards are seperated. 7Ls368
Else. all signals are connected as shown.
, Fforg SWOPSD-
age SWOP2D>
e rac
JAN
7T vee
This is the main board This is the first page AL hex displays and LED displays

are mutually exlusive.

Bus to page 6

Display Bd Conn, Displays: Data In & Out, Status & Control, Bank Sel; Data In Switches
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paFg'EDrg LED+D> LED+Y PWR_FLAG
Address Bus A0 — A23
ugl Address Low (AO — A7) Display
- s88 use * AQ 3 14
rD—3 1 it M0 116 XA 2 rerpoRIle MAM 20 3 ed o
Nt AL F RO FEE R XAL 4 1py 5 518 €73 10uF
n2o—42 /] RB-2 AL 3 4 | XA2 6 1p2 25 151¢ L >—+| H
A3D—A3 /] RS 4 3 1 XA3 8 | p3 L P
aso—A4 /] 4K7/1K Re—¢ A2 5 2 XAL 11 py *7aLoc
A5D A5 /] A RS2 A 1 1 XA5 131 pg > RDC 71 AuF
A6/ RY| 10 XAB 15| pg S ’
ABD— RN79 4 A3 7 8 |5
A7 A7 /] vcg R 8 g XA7 171 p7 L GND
b— 3
r8D—A8 /] i % R2F5 T e
A9 /] R1-— DSBSPDT = us3 c72 AuF
ASD— 0] Al 3 cC|
v ( L
From page | A19D—3371 1 s86 pe 12 AS 218
L A 2 s 2 [, 115 A 13 L+
A13D—AL3 2 A5 5 4 A7 1215 <75 AuF
At4p—AL4 /] 5 7 [ 3 PO >—| H
a15p—A15 —— ] A6 5, alt2 *L01rpc
Aon—A16 /] HEXSW 5 Ll e
A17[H25 ses A7 7 |ealt0 T 818 o c76 AuF
5 8 iTTo 7415688 [
e a5 ] Address Low [aEEn ‘ @ LND - TIL311 (
A30n__A20 FP Switches & L 0SBSPDT  External . =
hoin_A21 /] Comparator | 2| 1 Switches 5 N %15 AD A I’ :1 gg: c78 1uF
A22 ﬁg HEXSW 1770000000000z 412 014146 AL 2 6130 074 >—|H
A23—A25/ b 5 6122 02414 42 3 815, 03,
- s87 e J - B 55 03112 AS 4 1105 00b
L 16 SAD 1128 9%erg he 5 1311y o1 €79 | 4 AuF
y L] 10b b s L
2 15 SAL 13, b2 6 15,
[ 2AL b 01bi =2 126 02b
T 542 g 126 02b1-2 a7 A7 17036 03b
a-unsSaEy, SAL 13 030 1 €80 | 4 AuF
T SAS 1 t—— 00k ( \
b 6l %(1] 2Ad —g90Ea »——120jaED
Address Switch Options: b 1o S 5vi $—==Q0Eb 7415240
1. Rotar HEE‘P b 8 Lo oo 7415244 u8o c82 AuF
R connector DIPSW8 <3 = uoi ﬁg g A vee ( \
Hex and Dip are mutually 5 V8L g =B
i AB 1 [ XA8 50 P=R AL0 e
exclusive. il Rg&ig > XAQ 4 1py AlL 1215 c83 1uF
3|z Reg PR XALD 603 i inc —]
SPDT switches sz; eatch N R71~ 4 XA11 151 P3 150 RDC
bit to normal or don't care; | re YALZ x5
shown 1n dont care position < | pele A0_3 7 — T Address A cab AuF
Switches can be omitted if Address Mid NI XA3 1ies Compare + |
don’t care not needed: then FP Switches & = R34 M1 T T 17 Option: 5 GND  TIL311
jump pin 1 to 16, 3 to 14 Comparator ERER ] 5. .19 XAL5 p7 28 bite | 24 bits &L s
] 3 3
etc. 1ich r1}-2 DSBSPDT 2R 15603, 12 A vee 88 AoF
i i i sg1 579 7 1R ALl 13]¢ L >—| H
Sreratey & Bl a2 R Bk T
input switches. For active R4 IGND x4 Ipc
ot switches. (dip switches) u g 4 EER Rk 14 f i Sk 90 v |
install 10Pin 4K7 RNets 2 1 L ’—| H
With common to 1. Bin 11 " —= ] AL 5 2 18 Eg x 2 EL ool
is not used. For active high (O A 11 S T
some hex sw‘\tchesg install 2 Swop2 A5 7 10 G = _GND  TIL311 92 AuF
0 pin 1K RNets with Cire 5 1 8 9 7415688 o = u77 >—| H
common to pin 11. Pin 1 MA| 8 20 503
is not used. 9w DSBSPDT SEX.tf*h”a‘ 78 — 9 4 l1a  01la
2| witches S P RT 28 10 6122 024 o3 AuF
Jumpers set input switches 178000000000 0= 4] 16 A9 11 3a  D3a >—| H
to active high of attive low fjmq z 6132 93l IN) 12 1100 o0bpd 7
depending on switch type. cc J 3 g2 02 AL A13 13]70 ol
Never set jumpers opposite. HI i SAB 1]32 &g AL A1l 15155 p2up2 D52 ASR 85 10uF
(One hi, one lo) ) L] 2ag % 006~ A3 M5 17155 o3P e H
ps 5] SALD 3 e ALh ) A ol
2 SWOPS | $—5 AL 7135 0353 ALS ’—Ciig Qfa =
Oo=—=te [ 4 | I b
(7 2 a3 , 14 b—CO;?LSZL@
o Lo 2 ALL 5o s Optional Address High (A16 — A23) Display
P 5] ALS A16 3 14
b 8 | T4LS2hk 3 vcd]
—GND A7 B BN70270
- = ws AL8 13 Lt oL
N M6 1 B 16 XAL6 2 55 poRLY_ MAM16* A19 142 D AL6L ¢ AgsR z R2
HEP RIfX FEDEMECE XAL7 i by linc Ve
< % R A7 3 s [ XA18 6 1p2 xEHRoC 2
N XAL9 B s A19R
S| TR [ 3 P3 e 7 MTL g
I Rorg AE_ 5 2 XA20 11 pa L GND) ’
© RS 6 BT ) XA21 %3 JQND TIL311 <
= RY MG 7 0 XA22 = e
Z |4 R32 s 1 1" s XA23 1 20 3 Voo L4 ALBL —
1 %RQ 2 P pp— A21 2 |g
€A R1| DSBSPDT A22 S L+
IGND S74 A23 5
oy sl . M0 1 16 e
3 2 . ivT1s x%RDc
14
; — 13 - N
Optional | e—21 1 I 2 5 12 v 1
Adgress High 2 11 £ ﬂﬁ;
FP Switches
Comparator . A23 g 1go A16 2 15 00q
L7 ilte  0la
External 12a 02a
DsspoT - Exfernal - u73 19 8 35 03
= 2 o3 a8 AlE 20 110 0ob
HEXSW NO’Q‘?—E g 1a 01 ii ﬁ% 21 L3016 o1b
o | 15 N ]
R EEREREE & 2a 02 17 ALO ﬁg 5 126 02b) MAM AMAM* |
s77 132 0 136 03b |
From page EASW* 1 116 SALE 11los  oobl2 gg Swap2 |
D> 1 AL7 13, Wz |
1.5 EASW 2 o i o T3jlb  OtbrE 55 ’—Cilg OEa ASWOP5 |
From pspaLNKD— DSPBLNK e A0 7126 026 A3 m—(0I ‘
page 5 il l1s 50 136 03b 7415240
4222 A21 1
6 ———C0Ea -
v e .La// 10 2422 190D FP AddrSwitchRegs, AddrComparators, AddrDisplays
i A 8.9 7405265 BCSTech LLC
VEC DIPSW8 e Sheet: /6/
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1 Z 3 3 5 3 7 8 I

To pages
aB+8v [0 pas
C1 c2 C3 Cc5 cé c7 C20 C24 C25 C26 C27 £28 £29 £30 £31 £32 C33 C34 C35 C37 C38 C39 C40 Ch1 Cc42 C43 Chb C45 C46 C4B C50 C51 C52 C53 C54 C55 C56 C57 C58 C59
A
R 3 X XV XTI YT YT IR YTT- IRTI- IPTT IPTT- Vi Pt TR T Iy . . AuF T [ AuF T [ uF T [ uF T [ AR T AR T [ AuF T [LuF T [ LuF T [ LR [ LuF T [LuF T [LuF T [AuF T [ AuF T [AuF T [AuF T [AuF T [AuF T [4uF T [4uF T | 4uF
GND
Mutually Exclusive Power Options:
PEES 5V operatmn — Install Jumper J11 Vs
1 2 8v BAO 2 4 18 AQ
150 A \nstaHAEZSBC PSUS (T0-3) Uas Us3 BAL 4 g: 82 16 AL gﬁg
i 0 ol Bz e A e 72 T
@ Ubkk 12b 02 12b 02 132 03a A3
us3 02137y otpZ 002 T oitlZ 2 BAL 11008 00bl2 Al na
2 3 03 11lor  oopl2 0D3 o ootlg 3 BAS 15010 016 L A5 a5
enn ouple PWR_FLAG 04 8liss 0312 DOD e5 3 03a12 4 BAG 15150 o705 A6 AE
S o2 8i2s  02aHt—DODS 2 0231k 5 BA7 1705 osh3 A7 Sho
) i1a  0Ola I1a  0Ola
D07 2] 00a[1B___D0D7 102 004l 1B 8DI7 1 4ok Address Low
\ bata Out , 199080 Buffer
B mcggg E‘ngfatya Out EC3* 8%2 Gote easLnr T2
T4LS244X T4LS244X 28 Py P
10ufF |10uF |10uF [10uF A9 4 102 00 16 A9 gns
ALO 5122 9er o ans
ALL g 22 02— Jato
_lenp 18 572519 D0 1728 3 BDIO AL2 11]se J%erg 7 JALL | To pages
& 1857 o712 Bg RN BD.0 e Alfiob qobr2—AL2 QA12 | 2. 5. 5. 6
B PHRLAC 1506 950 D2 132 02 BDI2 BALL 15|10 Ob ey gats
13 bs 9 12 3 11 [ 010 9 3 BA15 17 120 029 3 A15 ALk
L 5104 04 2 LLliob 006 2 13> 03b QA5
From + EABLM* B e 5 632 D3ed 5 1
Page 3 EABLM*D vz 028 2 Si2a  02attt 2 +—L-qota Address Mid
From EABH* 401 013 DOD——+ > Sla  Olape 5 LI9oeb Buffer
Page 3 EABH*D DO 00 0a  00g 7415265
From . Test EABH*
5 EDOD 11 1 Memory to
Page 4 EDOD*D- i Qutput EMDI* OO e Data In BAL6 2 818 e
From TPow OF Port oEb palg 205 00s18 416 L6
Page 2 TPOW*D T4LS374X TLLS244X BALB 5112 Olari—iiE <qA17
From ETPO* ALD 5122 92 aro QA18
¢| Page 4 ETPO*D A2 i3a 033 2412 qA19
251 3 10b 00b 7 AL <JA20
u37 us7 |
17 755535300 DSO 1817 g71dQ BDIO A22 550 s a2
15 5 D1 DS1 17 16 BDIL A23 7 3 A3
12p o2p2—b2 bel—1hoe o518 Bl i3> 03b qA23
itb  OLb D5 05 -
11l0p Qoo D3 DS3 13|57 o |L2 BDI3 1 oea Optional Address
TS G T | T | M
w72 D% e DS6 402 205 BDI6 7hLS244
| 2 | ° o 18 D7 DS7 3 DO a0 2 BDI7 U49
BPSYNC 2 1 18 PSYNC
From 1 does Data Qut SIAH 11 G, Progstrt CLK 4 12: 82" 16 CLK dgcsmc
P EDOMD—EDOM T to Memary EJAH™ 1 JoF Hi Reg RESET 622 021 RESET™ gorsers
From EDSWM* T4LS244X T4LS374X PR 1132 038 pype QPDBIN
Page 4 EDSWM*D- 1 PINT 13190 Q0b—gim——aPWR®
BRFUA 15 110 19 5 PWAIT QPHNTH*
us2 u33 126 Q2b APWAIT
i R N 4 s S e i
it 0tari® 26 02b 07 07
D e S CREH e el S
132 Q3a 10b  QOb) D5 Q5 L +—200Eb Control & To pages
BDO4 11|08 qonl2 DO4 D54 8|3, g3all2_ D& 13002 onlL2 BDI3 lcnD Julsonn Status A
BDOS  131:0  gip D05 DS5 6 155 gpall4 DS 81p3 039 BD(4 = Buffers RN
BDO6 155p  gopl5 D06 D56 4|75 Qial b D6 7102 o2l b BDIS Ush
BDO7 1758 Q352 D07 DS7 2 lios  ood 2807 ot o1f3 DIt senem | *2f0s G0k o
1 Data Out 1 Data Switch bo 0o D 2 11e  Olapgp—2USt ASMEMR
ata Ou d ata Switc | "
.« EDBO* JEETS A Buffer 199082 to Memory SIAL 11 ProgStrt BSINP 5122 227 e gona
From | EDBO*D—EDED oEb L1950ep Lbcp Progs e 2i3a  03ar2—2lIE ASINP
|| page 4 | EC3*D—EC0 7405264 7415246 —2doE 9 TR iob 0ob2—200 asouT
SIARD ‘ EiaLr  THLS37HX BSINTA 1510 O SimA el
‘ BSHLTA 17)12° 925 <hm aSINTA
From EMDI* 50 a3b QSHLTA
Page 3 EMDID s 1 e
s—L0DEs
050D DSa 17 5553513 BDIO 1990t
0218 D51 1515  o2ble8 BOIL
T4LS244
0320 D52 FH [ i BDI2
From | ps3p> b3 ) 00612 BDI3 u32
Page 5 DS4 8 || 12 BDI4 BDIO 17 Bl DIDO
DSeD DS5 6% 03 BDI5 BDIL P R { T Y anino
DS5D b33 Si2a 0230t B2 3 22420 0212 2 apiDt
DS6D> ita 0L 16 0lb apip2
0378 DS7 210 goofus BDI7 3 1000 0ool2 3 aoip3 | To
& 8] 12 4 page 5
£ A 2 8 iza 032142 2 apiDk
From | EJAH*D—cJ7F ;ES§ Input B R 2 <JDID5
Page 4 | SALD—2905 or 207 Sjia  Olap—) 50 JDID6
EJAL*D 102 00 abip7
From ™= g1p 1 Data In -
Page 2 ETPI*D 115 13 14 +—gJ0ta to Data In
I L N 5 Pin 20 Gnd L N5 Pin 53 Gng L N5 Pin 70 Gng L199peb Display
O O O 74LS244X
oo JP2 no P2 bno IP2
BHI DA To
IBHLDA page 5
To
L BROY ABRDY page 2, 5
(GND To
N E N L BXRDY BXRDY page 2, 4, 5
F PR o | <) o= = o= |3 <x BPHNTM* L To
£ 2 g gy 3 b = A o S e e N R R S g S T B~ R < M R o o 5 B ABPHNTM* page 2. 3. 5
@ 333 R B o e P e e e e e s P P A AP 2| I b e O = = O = e e P e e e B e e e e e e e P AR
47uF
R e R e e s e e e A e e S e e e e e s B s it
5 o S S S P S S S S B S S 5 o 2 el S S S S s R R e el s v s e e b e e e e e e S N N S R S SN (SR R S b S S S S e e B B S S 37100 bes. Power Regulators. Address. Status. Contrel Buffers. Data Switching
GND AERRARARAREREE TIIIILL AERRAREREERE TITILLLLT] g ! ’ ‘ ‘ '
= M>> % X X X K XK XX XX DONLX DOX X % L ODONIMINNOHOOFTNOO AN A-A X IV DD> 0% % % X X 0% OANMDO UK - UDD>* % x U ZOdNORNOMT A NMNIMTOOIE £ x vl BCSTech LLC
Z oo DT O S gy D L D G S S S 00 g O0O NN 225032020 0d g ZyygyE Z 030008 zE5<S<I<<gyyyoooognooL gz Sheet: /1/
JBRYR>>>>>>>>253 g8°84838% 2w R ST E-= h e 882Z8°5"%89538 AMRSSSNSEIRE TR File: memBplus2f—pgl.sch
oshs 28 3&5Aame 90 5883% & === T ogozwess " & | .
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From
Page

From
Page

From
Page

From

1

2

2

To
AMRCYPU  Page 2

Address_Bus
AD - A23
) A0 L3
b A0,
Y Zﬁcc 15 B2 MLV U36
A2 P2 AQ 12 13 DO
b A
ro—=2 Bm s 2
I AL 210 0515 2
P C— 5008 D 3
ABD——AR6 U N vy D4 (L8 4
a7 A7 VBAT2 5 71w D [L9 5
A2 A8 6 6 ne Delz0 06
32 A9 75 | ool2t D7
AOD——AL0 8 27 fpg
A11D—A1L 920 a9 veef32
Ao AI2 10 231w onpldb
a3 AL3 M1 25|y
s ALl M1AL7V+ M2 415 ekl
AL5 A1S 28 22
A5 ALS AL3 CE
A6D>—ALE J5 AL 3 1p0% O [k U1t
AL7 1482 A1 31 MRINC 1 g
AL7D—ALT A15 /CIK
\ig AL8 P2 M6 2 |hip A0 2 |2 gol23 a0
° A19 30 AL 3 22 AL
AL9D——A1 A7 a2 101142—AL
A20D——5% A18 A18 *‘j] A3 5 1929045
A21D——DE GND 14 oz 10
222 A22 SR512K Al 6 li5 o 10419 A%
perre A23 MiCE* A5 7\ B \gae__4s
D A23, A6 8 17 A6
- MSZ0 is 1 for 32K & 128K chips ISEEH| 106 a7
0 for 512K chips or disabled TR 1gl8 10752
9 0
2 RESET* 111, o[ L4
vcéﬁ 1512 M2V+ U3s euaReer 1350 '°
e e [ Ty b 2vio
. R3 A2__101y; b BE D2
E MSZ0 B e veolL K7 393 05z 3 MRCYS
2\vB1 S A 0418 L
ERAM1* 7 lve2 N3 5 7w De [L9 5 U0
usB 1k py 2N3008 66 fap D6 [-20 6 MRINC 1 f7ee
LRAMZY 5qce ceopl— = p7rel Z 28— 100-23—A8
8 2oy
9 26lng  vecl2 A0 45 gol2L Ao
10 230w onpl2b A1 5, 10320 _ALL
Battery—backed RAM option: 11 25 a9 A2 6 5 O gy d0 Al2
Install one or two DS1210s and M2A17V+ 12 AL2 WE (22 A3 7 lg O g5l LB _AL3
one or two 2032 batteries. A13 28 1A13 CER2Z ALh B |7 L |ggl L7 ALk
Otherwise, install four jumpers. ML 3 |0 orlk AL5 9] 1076 _ALS
A1 31 MRLD 101, 15
A16 s RESED 1117 1991k
3011y EMAREG* 1317
e iac A8 A18 22V10
Brce i SR512K
vee “ M2CE* MRCYL6
GND
[GND) 2032 Install_one or two 32K, 128K or 512K
1 static RAM chips, first chip in U36, MRING 1 o Y®
= <> A second in U35. Set memoary logic dip AL 2 |10/CIK 23 Ale
A vec switch accordingly. Ae—21 023l
As 42 19 ars
U3L a9 5l 19250t
ns 467 RS | 7 47 R A0 40 1 D0 220 6 ls 21930 a2
CRCE A o5 1 A2l 7 I3 O I0E 00
|
2N3906 usb 1k re 2N3906 26 s NS 2 A2 8 S A
9 8 N8 (E 3 7 w3 0ss 3 223 9|, 107126 A3
L6 6 4 MRLD 101, [15
a4 55 P v 5 RESET 1117, |ooe™
RA11C A6 4 18 06 EMAREG® 13
A6 D6 11
A7 31,0 oy [ D7
g 7415125 A8 2 28 22v10
A 1o 22 vee
' MO o8 PP vee & Front Panel Mode
5C 2Liato  pouZ]
A1 GND Memory Examine
. A2 21,5 CERL L Address Registers
[RAL1CD RAL3V+ AL3VE 26 |ap5 O 22 onD
{RAL3CD M3 ROMI6K -
EROM*D
RA11C is O for 2732, 64, 128, and 1 for 2716 Install one 2K, 4K 8K or 16K ROM.

Page 2

From
Page

From
Page

From

1

Page 4

From
Page
From
Page
From
Page
From
Page

2
2
1
2

RA13C is 0 for

27128, and 1 for

2716, 32, 64

Set ROM logic dip switch accordingly.

FPWR

PSMDD-

SRUND—‘

SRUN

Memory and
Bus Control Logic

MRINCD-
MRLDD-

RESET*D-

EMAREG*D-

1 U40A
3 BPHNTM*

‘ SMEMR 4
M24 2
et ‘ ERAML* 3
| SMEMRD  a—
[ 5D PDBIN 6
| PDBIND EoBl 5
TwR2 EROM* 8
b FPMD 9
Swo* 10 * To
FPMDD> FPWR 11 EAMMU
PSMD 13

Page 2

2

GND 74LS136  Pull-up for this
= net is on page 2

= To Page
asPHNTM= o ]

RAM, ROM, Memary Bus Cantrol Logic, FPMemExam Addr Regs
BCSTech LLC
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