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Clock, Micro—processor & Buffers

ICI and associated circuitry generates a 2.4 376 MHz crystal
controlled clock signal which is used to clock the micro-processor
and the baud rate generator on the interface board (where fitted).
The micro—-processor IC2 is a 280. The data bues ics buffered by

IC6é a bi-directional buffer. The data direction is controlled by
BRD. IC3,4 & S uni—-directional buffers buffer the Address Bus and
BWR, BRD signals.

Address Decoder, Internal EPROM and Scratchpad RAM.

One section of IC7 decodes the available 44K of addressing into
two 32K sectione:-—

0000 to 7FFF EPROM & Scratchpad RAM
8000 to FFFF External RAM Enable (RAM)

The other cection of IC7 decodes the first 32K addrecs section
intc four 8K cections:-—

0000 to 1FFF Firet EFPROM 1C8g
2000 to 3FFF Second EPROM I1C?
4000 to SFFF Third EPROM IC10Q
4000 to 7FFF Scratchpad RaM IC1Y =

# Only 2K of Scratchpad RAM fitted addresse 4000 to &7FF
supported by Nickel Cadmium battery on PSU board

The outpute of IC? control the chip enable of EPROM and Scratchpad

Rt selecting one device for a read or write operation in
canjunction with BERD or BWR siagnals.

Port Decoder & latches

I0ORG, BRD, BRUW signalse are gated to produce an 1/70 write or an

1/0 read signal which enables pin 1 or 15 of IC12 the port sector
decoder. IC12 decodes the I/0 port address intc four input sections
(pins 4,5,6,7) or four ocutput sections (pine 12,11,10,%> all active
low. These sections are further decoded where necessary by IC13
(chip select decoder)>, IC14 (Variocues input ports), IC13 and IClé
(Various output ports). ‘

Where data outputed tc a port has to be stored it is held in
latches (IC17,18,19,20). '

Chip select decoder

IC13 celects cne of the eight Copy sockets during a copy socket
read. IC 32 <selects the Macster Socket during a master socket
read.
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Address Latch.

I1C26,27 latch the Port 00 and Port 01 data which is the socket
Address LSB and MSB respectively. A common 00 Read signal or a
latched Address/Data control signal enables the tri-state outputs
aof IC26,27.

Variable Accese Time Control

The tACC or access time of the EPROM is defined as the time taken
for the EPROM to output correct data after the selected address

is stable. In the “E‘ Series programmers the read strobe is used
to enable the Address latch (see above) and from this period of
valid address a timing ‘“window’ is generated by a mcnostable IC34.
The period of the pulse generated by the monostable is determined
by an R.C time constant. The C content is fixed in C? but the
resistance can be selected via multiplexer IC33. One of eight
recistors is selected by the ABC inputs.

It is therefore possible with software control to start off with a
wide open ‘window’, check that the data is read correctly and
praogressively close the ‘window’ until the EPROM gives incorrect
data.

The cutput of the monostable enables a transparent latch IC3S on
the common Scocket Data Bus. IC31A permits the automatic overiding
of the Accese Time facility when reading the master cccket.

Data Latch

IC34 latches the data to be programmed intc the EPROMS. Thies has
tri—-state ocutputs contralled by the Latched Addresz/Data Control
signal.

Interface Circuits

Various gates, transistore and relarves perform multiplexing or level
shifting functions for the multi-use pine on Copy and macter sockets.

For EEPROMS a ware chaper circuit centred arouﬁd 1C37 conditions the
rice and fall times of Upp.

Relays 2 and 3 each 4 pole change over contacts cswtich the pin 207¢

of the Copy sockete between Output Enable function or Upp (Intel 2732,
273264 and Mostek MK2764).

Display and Piezo Sounder

IC45 latches selection of Code B or Hex display formate on the
Dicsplay and alsc drives the piezo sounder.
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The 8 digit L.E.D. display is driven by IC44 & multipiexed display
driven with internal RAM. 1IC42 latches the diqit blanking (which
is not available from IC44 with Hex display format). 1C40,41 gate
digit blanking to Common Cathode drive transistors Q48 to QSS.

The L.E.D. display consists of two 4 digit 7 segment Litronix
DL4770 displars.

Keyboard

IC43 inputs the eight push button switches onto the data bus when
Port 10 is inputed.

Intelligent Identfier

Relay 5 and associated components permit intelligent interrogation

of Eprome by switching Addrecss ¢ to +12¢ in accordance with Intel
Specification . Earlier vercsions of Eproms do not have this facillity
and may be desiroyed by this action . Scftware will be incorporated
at a latter date to make full use of Intelligent Interrcgation when
manufacturers produce suitable Eproms.

P.5.U. Manitor

A quad wval tage comparitor I1C48 is used to check the swtiched +5SV
level, 21V and 24V. ICS0 cutputs thics data an toc the data bus when
PORT 12 i=s inputed.

P.S.U. Circuit

Mainse Transformer

A toroidal maing transformer of the follawing specification is
uced in ‘E‘ Series programmers :-—

Input Calour Code Gutputs Colour Coade
: Qv i Blue : v i Red + :
i 110v H Violet H 8v 25mps | Red 1
i 120v ! Brown i i H
i i i Ov { Orange + |
i Ov i Blue ¥ i 29v 214mp + Orange H
L 110v i Violet * H i i
: 120v : Brown * : ; :
i Screen i Green/Yellow | i !

¥ Small vellow sleeve at trancsformer end identified this
group of windings.

+ Small white sleeve at transformer end identifies phase of
secondary windings.

NQOTE that later models have a different Primary Coclour Ccde :-—
Ov Blue, 110v Violet, 120v White ; Ov Black, 110v Grey, 120v Brown.
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+5v Supply

A conventiconal circuit using a bridge rectifier and series requlator.
A switched +5Sv output is controliled by software to supply the EPROM
sockets.

+25v/21v/12v Supplies

The 25v/21v supply is swtiched by Ql. The +12v cupply is Fixed
regulated by ICI. Q13,14 provide current limiting at 400ma

Pins 22 Supply

Fins 22 of the EPROM sockets require a wide variety of supply
voltages. 02,3,4,5,6,7 and associated circuitry select Qu,12v,
21v or 25v under software control.

L.E.D. indicators monitor:—

L.E.D.1 Unregulated +24v
L.E.D.Z regulated +12v
L.E.D.Z " " +21/25v
L.E.D.4 " " + Sv

Interface and Memcry Baard

Thie board has three functicons:—

Hex—-Keypad.

Serial RS232 Inputs/Output.
Random Gcceses Memory.
Parallel Input/Qutput.

NN TUR N I o

1. Hex—-Keypad
IC153 an LSI Keyboard decoder chip enablecs the reading of the
16 hex Keys and 4 function Keys.

2. Serial RS222 Input/Output

The heart of the Serial I/0 is the 4402 U.A.R.T ICi8. IC13 an
eight bit latch holds the baud rate selection (Bits 0,1,2,3) and
the remaining bits are used to control parity, stop bits and clear
the Data ready flag. IC11 is a four bit latch used to select 7 or
& data bite and handshaking output Flags. 1IC10 accepte the master
2.4376 MHz clock and converts this to the required U.A.R.T
clockKing speed set by IC13. An external clock may also be selected
€.g. the external clock generated by the cassette interface unit.
This permite accurate tracking of the cassette unit increasing the
integrity of operation. '
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IC16 converts the CMOS signal levels to RS232 levels (approx. +%v).
Conversely IC19 converts the RS232 input levels to CMOS ltevels. The
Clear to send and data set ready handshaking inputs are buffered

through I1Ci4.

IC17 converts the +12v supply to —-%9v to provide the negative bias
on the RS8232 COutput lines.

3. Random Accese Memory

A maximum of 14K bytes of RAM may be accomodated on the board
(1€2,3,4,5,46,7,8,9). A minimum of 8K bytes is fitted (1C2,3,4,35).
IC12 enabled by RAM selects one of eight 4016 RAM chips.

4. Parallel InputsQutput

ICt a 280 P.1.0 chip provides two 8 bit parallel I1/0 ports at
T.T.L levels with handshaking control.
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- D = BAlL C10-18 {72.] OV RETURN FOR ICL OV[ 35| 36| HHStore Format 2UART
w5y L = 2 BAIS. C62-78  B9<—|7-11| 6V SW.MAIN ov[ 37138 | T Store DATA UART
%{3)--——2 741&53 “—o BWR 1-6] oV OVI 39| 40 ] SS Read Keyboard
pa——- 67 'L_’BRD 8 | RAM PROTECTION PIOCE] 41 | 42| RESET—+IQpin 5
LX +5V MI| 43 | &6} +12V
10K forRG[45 [ 46
19 v INT| 27 | 48] RFSA
-5 38 ggm_ ool 2 2[ A8 M9 Mog PORT 20 INPUT [29 [ 50 PORT 20 OUTPUT
‘ 15 I3 3, 17 8 - .
- 1 A 015 L A el DA (1 it VA ‘ '
o 02 ! — BD2
- 4 ;%'WREU 033 g ZAL Bl.,}? S . BD3| pATA E/B SERIES PROGRAMMER CIRCUIT
-— ~{[ORQ . DLt 3 SAS 85 >+ BD4 [ BUS
- RFSH o3k 5 5146 861:23 %—. BOS C.P.U. CIRCUIT -
06 A7 1 B7 - BD6 A
o [ € Olarisusea | 22 55¢ DRAWN| @ [ELAN DIGITAL [HW 10
b
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+5V +5V
- el _
R63 | .
MON 4 24K Wlpins 23,24V) T2 8 10 9 507
O— o — AN A+
6
M(%I)\li o Sk 1% (pins 1, 24V) t 7 > L 5 6 ’ 506/ -
o| 1047 L3
R67
Ngﬁ)@ﬁ(pinsmmw 9 > 1 L 4 2 »B05
R69 (pins1, 10 |
W%“%E‘\% 11 LE ey +5'v , 2 = . 3 »B04
> R71 709R68SRE6SRE v, 3 Ik 1C49 4503 ) |___BUFFERED
20K KSP3K3S3KIS3K3 | ov /A Vcc ) 3 SIC : 1 13 DATA BUS
1% OV 7% 1% 5 >—" - 803
— — S > 1 2 12 1 —c02
R101 IC52 > Ry 5
680R 715505 LM339 AR
- Ov g @ - 12 |
'LA -4 - R L 12 1 D
% ggLF | R E 5 Y 13
IC4L6 ) 1 »B00
A 14300 6% c06. 5V f L +5V —
28322 v {5 i, 1= N7 e 55705
J | L SIL.
| : RE 2 2 3
o 2] <
24K 1% (pins 22,26V/12:5V 6 | :
MON 2 > SN 4 A 5
. o
S0k 1o (pins 22,21V) g| TCARLM33T 7
6 (pins 22, 1% 6 6
MON1 _ VCC(5V) 9 '
+5V
10 8 10 g
veolsv] c | RN R146
- A 2K?2
%RV.O %mas
3K3 S3K3 ) T
1% <% |- _ @> :
oV c105 .
-‘7:390pF
o2
pin R147 9
LK R1.8
| whw— 38 342
E /B SERIES PROGRAMMER CIRCUIT
ov VOLTAGE MONITORING CIRCUIT
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RN1

Bk PL2
Dov 50 PIN
800 —4 e CONNECTOR 2
Y BO1—3 1022 | +5V LOGIC SUPPLY [T T2 ]+SV LOGIC SUPPLY
1 802 —4 1 MrReQ [T ¢ ]2z
L—-I_" BD3I—3 76LS2¢5 2 B B 800
C16 BDL—Q 1 BAY Vi 801
LRF S=OYF 805 —2 3 BA2 802
|1sv I 806—2) 2 = BA3 [11 17271803
" R " =N . e [13 1% ]804
ov 807‘—'2‘ - L] "sv ‘st rSV- Sv “SV | N A l.\ BAS _'05 805
1] . 717671806
b p 30 31 _[C32 BAS
BRD TRTR TR k2 Iz ZZ-IS:Z‘ £25 fo26 27 Iz _EQ.IQ 2 8y [91z]807
_T%zi’IJE bﬁﬂ& M M Joguur WMF BA8 2 %
Y ga9 23]
&
ov g—¢ OV BA0 [75 ]2 | BWR
RD ROY— Wl [ o4 o oH L H o oH Wb o4 Lk 2 L?N ol Ban [T ax
WR h3 OIN "0 N oo IN . ouT IN  out IN ot N on IN , BAR [20[30]0Q Read flag UART
RAD MAQN g o 8a13 [31 [ 2 ]RR Reod data UART
1c8 Ic9 1c10 gAY, [T 3L]FF Store format 1 UART
2 25 2 2 1c3 1L 165 fce 17 ov  [3513%]HH Store format 2 UART
: 7 nf  Ge ov  [37138]11 Store data UART
L 2z 1 < o B SS Reod keyboard
> KT K B POCE [11 142
"} MA:; 33 ? AT RAS RAS RAS —{RAS M 253 fg—
. L M- N
ca0 e R o S s e a3 1 el wva vin [
;. Ic2 TAS S WE WE WE WE
_ e WE vss W ~ PORT 20 INPUT [ 3] 50 ] FORT 20 OUTPUT
2 4500 3 .
3 R v C
L rasof e ' 100pF
™
6 10
s
7 o5V
REN 1 oV el NN el “oSV el el Ilu v
] 4 e [ C47 {CL8 F
u 33 o [c3s Ic» v Ic= o Jcw |c31 %] cs3 Jew ocss 10 _EZ‘I . | 4>—| 0047
RS 2 2 Z 007 0047 0047 _Joowlr 00L7}uF cLock ™ NC :
ple | | To@he | | ToGipe | | odape | | Dodife | | Dodile | | Z [riloks "% ou
20 0 & : ov v C . ove- Tilphe Tz s
o L_ I | | [:) D LD - Lo s B LD o 0 b o 0 5, N 17 RESET
2 o B 7 IN  OuT N ouT] IN  ouT IN  oul] IN  oUT - e 17 RESET
IN our IN ouT| IN out X2 &5 R6
8MHz T~ 2 28581 7 LK 5 S6R
1 ‘
SR 1 1012 r) 1C% 15 1016 Icv c18 - : B KWW
— 0= 5= 33p OV a3kl BJ?JP .
ov NC
, : RRE F<TX RAS RAS —{RAS LMHz
I RAS | Ra2 RRS ne CAS CAS -
R - ] RS - CLOCK
.
12V
162 -ﬁ:% ’ CONN3
6oL i ot | 25 WAY'D'
1 S 38 |:)1(TAL b3 e b s b {
oM IX'I0 COIM )
[ : 7 s ! B M 2 D Serial Output 2,
ov +—] CK IC2L (702 0 oV
ov——  E6pF Wi -l-ov S0S1S253 z g D° " RO.S. Output Lty
4 p——_I¢epef ' 03
9
g 1€25 Z; m D° 8 QTR Output 20, 02
2l o8 . ° .
17 X 1
— hg 5 o BN s ¥°
20 il " o DS
2 2 71 OALE - E—
CONNECTOR 2} —]ji c
[ 526 waY 27 [3% -4 ce RV ¢y 3] Jo
rLCONNJ @ 734 Store Format A Lr ov - {'57‘7': L7uFT‘ ’_" 7660
< SUEPLY €3 —34-{Hesd ata o ov BV
75 ® eod Hogs oy ;
@, 26 @fga Store Output Data — A 2
80013 olis % @)~ »25§ Sore Farmal B _ IC9 s SOK _ —8—0v
B0 L 6 " oq 13 SRSl Serial It 3
y 1
BD2=rd pp 2 8]
.0 12
BO3 =] rorT - 6 L ClSlrput 5.
B804 <-4 4 L 12 ] ‘
BD5 =23 A's (] l 8 0 D.SR. Input 6
8064—% 62 16 ] ARE oq O
BD7 X 718 ;IQ_ —{X1{ |0 by 3 . 7
gﬁ?“'% UThe  H5 x| [¢]s]6]7 802 +—L <] o Vs °<] —
4] 27 5 x3| [s]s[als 1489 1
PD CE 37 ?28 5 NIC /__9. q L4 7 l SIS
o TH S x| [clolelF 4503 —LOV ov TGS
35 PORT -130 EKTER A 5 20 )
BRD «= 3 11 \
s I oy 60— 1000 1 ov E B SERIES PROGRAMMER CIRCUITS
: c
v L o1 et pomm S0 <otz DRAM, KEYBOARD & INTERFACE
N £22) 7 19 = Koo “T i
4 outE—173] B03-—= —® DRAWN [PJL [ELAN DIGITAL | ~44 %ifes
1 IN 1 C3
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Qs 09 IN4LOO1

BC 327
12V OV, 12V, 2V, 25V,
SUPPLY Supply pins 22 \ ,r
R S2K | s e
1
- 12 0y
@ 2 = g»'g '10" K" 21,22 1ee PIEZO
A 4 - ] .
ics Q2 ’ ) n 4528 9 SOUNDER
7.06 i BD438 . - —
p v disc ceramic @—, o 13 oV
R9
RN 10K 13
® 5 o 1KS, =0 e Lo ,
: e ' +34V
- 1C5 . '
ov ' 6 e | 12:5V/ 21V 25V
- : R30 Q14 o : 77 '
,.{fgg brown 15R 25W TP 324% ipput | [C2  foutput
Lof\// : orange ’ _
-grey 07 T
nov . ) 25W 1C1 +12V SUPPLY
= C1 | 7812 (20
T%%t\)/om: | : | .
£ CS C6 ‘
‘ / . : ApF
0 O1uF 01 T
. : oV 34 WAY CONNECTOR
«orange - - . — g y
. C16 R3 FUNCTION warg PIN NO.
black O t+SV logic 0-22uF ™ o NI ] ™
f - e N/C 111 33
exINGie® 18}.1148 pA 2 (125V r\éc ; g?
D1, - . . 6 CONTROL -
‘_D._—"_W A iggg o +12-75V Set 12-5V, Set 21V, Set 25V +12:75V Control [P7] : :;g
0‘5(>|_ 10K R10 g __ O_——”RORT?CATiO 8[+21v e 19 . 10 ' :gcvsiungro 1/0&MEMORY| 2 [27,28
10K CD]3 - oONTROL|8) 1C5 — @ "V W OV COMMON 6 1tob
DETECT RPOWER S L]PS . s *| 7 ' RAM_PROTECTION 1 7980
- — +5V SW Supply 4 17901
: OV return for I1C4 1 12
white 120V : +5V Logic 2 113&16
violet 10V 8§/e(2A +12-5V-Control [ Y | ° 1] %
+5VH6V Control 1] 15
+5V SW Control [Pl | 1 17
+21V Vpp Control[ P5 ] 1 18
Plezo Sounder 1) 19
+12V Supply 1 | 20
+5V 1/0 & MEMCRY _ pins 22 Supply 221,22
0 - Ram Battery - 1] 23
- N . . +5V_LOGIC SUPPLY @ 12V Control  [P4) T 2
red —— 3 High Voltage to %22 ) 25
reen/ yellow R3L D1 ' . . Control
Ec;g ye X §R19 | 330R IN 4148 Tpm 1% pm.16 Upp Supply ] 26
_ 330R bt
- . Cll e c17 .
- ON/OFF SWITCH| 01,F T L7pF
| W T s 1 [E7B SERIES PROGRAMMER CIRCUIT
'T‘ . +5V /4 -—LDI[HD | . pin 7 pin 8
EH00UF | 67004 |4700 UF oI O P.S.U. CIRCUIT
e B .oy DRAWN] @ |ELAN DIGITAL
_ + v _ D13
*Mount these companents on heatsink RS 91477 |« INZw® ISSUE A SYSTEMS LTD.
1C5 =7406 - RAM BATTERY BACK-UP —D— @ 5
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