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Introduction

:-SCOEE

This manual covers the overall circuit operation of the
Programmers, The range has evolved through several

hardware and software as briefly described inp the his
range is as follows:

Copiers: 1 master socket and 8 copy sockets

Programmers: 1 master socket wit

E9, E?
E9A, E2A
E9B, E2B
ESC

Set Programmers: Capable of programming different data to each copy socket

in one operation, enabling 16 bit & 32 bit Programming
and sequencial block Programming, ‘

E12
E128
! E12C

C41 as E12 range but 2 programmable sockets allowing 16 bit &
Sequential block Programming.

Circuit Diagrams

Model Serial Number Range Drawing Numbers
E2, E8, E9 400,000 onwards 285/1 & 285/3 to 28577
500,000 onwards 285/1 & 285/3 to 285/7

J---(A) $600,000 onwards 236/1 to 296/6

E2A, EBA, E94 700,000 onwards 326/1 to 326/6

E2B, E8B, E9B 701,000 onwards 20230 to 20237

E9C 702,000 onwards 20230 to 20237

E12 800,000 onwards 20240 to 20246

E12B 801,000 onwards 332/1,332/2 & 332/5 te 332/7

El2C ' 802,000 onwards 332/1,332/2 & 332/5 ta 332/7

G4l C01000 onwards 311/1 to 311/7 & 331/9 to 332/13



Historz

The original E Series programmers were designed in 1982,

The E8 copier had a master socket and 8 copy sockets, the
control board and case formed the basis of the whole
board added the facility of user RAM,
the E9. The E2 had the same facilitie

power supply,
range. An interface
editing and serial/parallel 1/0 ports in

switched
Vee supplies.

The introduction of the 27256 necessatated the addition of the 12.5v Vpp
selection which also served for the later 2764A and

27128A devices. Intel
approval was first granted in November 1983.

The 27512 was heralded b
dynamic RAM and 27512 programming in socket 1 o
El2 was one of the
configurations.

Further improvements were seen with the introdu
all the best features of
LCD display.

The EB Series also incorporated an LCD,

Quick-Pulse algorithms across the range
El2C. :

further improvements were seen with
and the membrane keypad on E9C and
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General Circuit Description

Clock, Micro-Processor & Buffers

The micro-processor
IC2 (IG5 in G41) is a Z80A, The data bus is buffered by 1c6 (IC9 in €41) a

bi-directional buffer. The data direction is controlled by BRD. IC3, 4 &5

(IC's 6, 7 & 8 in C41) uni-directional buffers buffer the Address Bus

and
BWR, BRD signals,

Address decoder, Internal EPROM and Scratchpad RAM

I67 (ICI in C41) decodes the available 64K of addressing into sections:-

0000 to 3FFF First EPROM
4000 to 7FFF Second EPROM
8000 to BFFF Scratchpad RAM *
C000 to FFFF User RAM

*  Only 2K of Scratchpad RAM fitted address 6000 to 67FF supported by Nickel
Cadmium battery on PSU board.

The outputs of the address decoder control the chip enable of EFROM
Scratchpad RAM selecting one device for a read
conjunction with BRD or BWR signals,

and
Oor write operation in

Port Decoder & Latches

IORQ, BRD, BRW signals are gated to Produce an I/0 write or an I/0 read signal
which enables Pin 1 or 15 of IC1?2 the Port sector decoder. IC12 decodes the
I/0 port address into four input sections (pins 4, 5, 5, 7) or four output
sections (pins 12, 11, 10,9) all active low. These sections are further
decoded where necessary by IG13 {chip select decoder), ICl4 (various input
ports), ICl5 and ICl6 (various output ports). (IC23, 18, 19, 20 in ca4l).

Where data outputed to a pPort has to be stored it is held in 1latches (ICl7,
18, 19, 20). (1c1s, 17, 21 & 22 in c4l)

Chip Select decoder

IC13 (1623 in C41) selects one of the copy sockets during a copy socket read.
IC32 selects the Master Socket during a master socket read, (E Series only.

Address Lateh

IC26, 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 1latched Address/Data
control enables the tri-state outputs of IG26, 27.
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Variable Access 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., The read
strobe is used to enable the Address latech (see above) and from this periad of
valid address a timing 'window' is generated by a monostable IC34. The period
of the pulse pgenerated by the monostable is determined by an R.C time
- constant. The C content is fixed in C9, (Cl6 & C17 in C4l) but the resistance

can be selected via multiplexer IG33. One of eight resistors 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 progressively close the
'window' until the EPROM gives incorrect data.

For E-Series models the output of the monestable enables a transparent latch
IC35 on the common Socket Data Bus. IC31A permits the automatic overiding of

the Access Time facility when reading the master socket. On the C4l model the
transparant latches are IC40 and IC42.

Data Latch

I1C36 latches the data to be programmed into the EPROMs, (IC39 & IC41 on C41).

The tri-state outputs are controlled by the Latched Address/Data Control
signal.

Interface Circuits

Various gates, transistors and rela

yé perform multiplexing or level shifting
functions for the multi-use pins on ¢

opy and master sockets,

For E-Series models an EEPROM wave shaper ecircuit

centred arocund IC37
conditions the rise and fall times of Vpp,

Relays 2 and 3 each 4 pole change over contacts switch the pin 22's of the
copy sockets between output enable function or Vpp (Intel 2732, 2732A &

27512}, On  the E9C, EI2C & C4l the relays are replaced by switching
transistors BC327 & BC337 on pin 22's. :

Display and Peizo Sounder

IC45 1latches selection of code B or Hex display formats on the display and
also drives the piezo sounder, (IC21 in C4l).

On E and EA Series models the 8 digit L.E.D display is driven by 1IC44 a
multiplexed diplay driven with internal RAM. ICA2 latches the digit blanking
(wvhich 1is not available from IC44 with Hex display format). IC40, 41 gate
digit blanking to Common Cathode drive transisitors Q48 to Q55. The L.E.D
display consists of two 4 digit 7 segment Litronix DL4770 displays.

C4l & B Series models introduced an L.C.D display driven direct

from the
buffered data bus.
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IC43 inputs the eight push button switches onto the data bus when port 10
receives input, (1C37 in C4l),

Intelligent Indentifier

Relay 5 and associated components permit intelligent interrogation of EPROMs
by switching address 9 to +12v in accordance with Intel specification,

P.5.U Monitor

On E serles models before serial numbers begining with 6 a quad voltage
comparitor IC48 is used to check the switched +5v level, 21v and 24v. IC50
outputs this data on to the data bus when PORT 12 is inputed.

Later E-Series models addad further comparitors IC47 & IC57 |

(W3

C41 models wuse a multiplexer IC47 to select a voltage reference which is

increased by a Precision amplifier 1C44 for comparison with Pin 22 voltages at
comparitor IC48.

P.5.U Circuit

Mains Transformer

Torcidal wmains transformer specification:

Input Colour Code Outputs Colour Code

| Ov | Blue | Ov | Red + |
| 110v | Violet | 8v 25mps | Red |
i 120v | Brown | ] |
I | l | : I
| | | Ov | Orange + ]
| Ov | Blue * | 24v 21mps | Orange ]
| 110v | Violet % | | |
| 120w } Brown +* | | |
| Screen i Green/Yellow l |

---------------------------------------------------------------------------

*Small yellow sleeve at transformer end identified this group of windings.

+5mall white sleeve at transformer end indentifies phase of secondary
windings,

NOTE that later models have a different Primary Colour Code; -
Ov Blue, 110V Violet, 120V White, Ov Black, 110v Grey, 120V Brown.
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4+5v Supply

A conventional circuit using a bridge rectifier and . series

regulator. = A
switched +5v output is controlled by software to supply the EPRO

M sockets.
+25v/21v/12v Supplies

Vpp supplies are provided by IG2, - (REG3 in C41). The +12v supply is Fixed
regulated by IGCI. Ql3, 14 provide Vpp current limiting at 400mA. ‘

Pins 22 Supply

Pins 22 of the EPROM sockets re

quire a wide variety of supply voltages. Q2,
Q4, and associated circuitry sel

ect Ov, 12v, 21v or 25v under software contrel,

L.E.D indicators monitor:-

L.E.D 3 (1 in C4l) Regulated +21/25v ete
L.E.D 4 (2 in C41) Regulated +5v

Interface and Memory Board

This board has four functions-

HEK—-KEYP ad,

Serial RS232 Input/Output
Random Access Memory RAM
Parallel Input/Output,

N

On the C41 the RAM and Hex-Keypad contxzol is on the main board, the serial and
parallel I/0 is on the PSU board. '

1. Hex-Keypad

IC15 (XIC23 on later models, 1IG36 on G4l) an LSI Keyboard decoder chip enables
the reading of the 16 hex keys and 4 function keys.

2. Serial RS232 Input/Output

The heart of the Serial I/0 is the 6402 U.A.R.T IC18, (IC27 on later models
IC6 on C4l). IC13 (IC28, on later models,IC9 on C41), 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. IC1ll is a
four bit latch used to select 7 or 8 data bits and handshaking output flags.
(IC26 on later models IC8 on C41). 1IC10 accepts the master clock and converts

this to the required U.A.R.T clocking speed. Later models use a board

rate
generator IC24, (ICl0 in C41).

IC16 (IC29 on later models) converts the CMOS signal levels to RS232 levels
(approx. + -9v). Converter ICl9 (1C3 on C41) converts the RS232 input levels
to CMOS levels, The Clear To Send and Data Set Ready handshaking inputs are
buffered through ICl4, (IC28 on later models, ICll on C41).
IC17 converts the +12v supply to -9v to provide the negative bias on the RS5232
output lines, (IC30 on later models, ICS5 on C4l). .
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3. BAM

(E Series models before serial numbers beginning with 7)

The first E-Series models accomodated 16K bytes of RAM on the I/0 board (IC2,
3, &4, 5,6, 7,8, 9. A mninimum of 8K bytes is fitted (Ic2, 3, 4, 5). 1C12
enabled by RAM selects one of eight 4016 RAM chips,

An added RAM board enabled a total of 32K Bytes on E Series models in the
600,000 serial number range.,

EA, EB EC and C41 models have up to 128K Bytes of dynamic RAM.

4. Parallel Input/Output

ICL a Z80A P.I.O chip provides two 8 bit parallel I/0 ports at T.T.L levels
with handshaking control. (IC12 on C41).



Calibration

Equipment Required:

A digital voltmeter with a d.c range greater than 25v with resolution to lmv,

Procedure
Allow 10 minutes warm-up.

These adjustments must be carried out in the following order:-

PSU +5v Logic supply for 5.15v.

-------------------------------------------

----_-__..---_..--..--..--..-----_---.---..._—-..._

|C41 | EA EB EC i E
|all | 7 | 5&6
[ l I
| Adjust ®javs | Rrv3 | RV3
| measure at (:)|REG4| Ic3 | 1c3
]  Adjust _ | - | RV? | -
i measure at [ - | Ic7 | -
{Main board voltage ref. I | |
|  Adjust IRVL | RV3 | RvV3
| for C){2.90] 2.90 | 2.90
| measure at | IC46}IC48 pin 4 |ICL8 pin 4
| |pink| o

pProcedure continued over-leaf

et &

---------------------------------

IC48 pin 4

[*]
ia
u

" ]Serial No

[lst Digit

---------------------------------

---------
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Calibration continued

In: order to activate the following switched voltages the programmer must be
put into "System Mode" (note C41-Cl4A firmware cartridge does not support
"System Mode"); - switch pProgrammer off, hold down the two cursor/arrow keys
and switch on. 'SYS' will now appear on the right of the display. Select
2564 device, press & hold the 'Program' key for 2 'beeps ' (lower 'Program'
key in E-Series models), Press enter, if display shows 'copy not blank' press
enter.

Vpp & Vec voltages will now be present at the ZIF sckects pins.

IC4L | EA EB EC| E | E | . Model
lall | 7 I5(A)&6 [485] Serfal No. lst digic
I Select 2564 [ | | | |
|measure 25.15v at ZIF pin |1 | 1 | 1 [T |
| Adjust [RYS | RV | RVL [RVL|
|Select 2784-1 or 2764 Int | | | | i
| Measure 21.15v at |1 1 | 1 1L |
|  Adjust [RV4 | RV2Z | RvV2 |RvZ|
| Measure 6.15v at [28 |} 28 | 28 |28 |
| Adjust IRV2 | RV&A | RV4 |RV4
| Select 2764A | l : | | |
| Measure 12.66v at 1 | 1 | 1 -
|  Adjust |RV3 | RY6 | RV6 | - |
|  Select 2564 | | ! | |
| Measure 5.15v at 128 | 28 | 28 28 |
| Adjust |RVL | RV5 | RV5S |RY5]

-----------------------------------------------------------------------------

Note: Models with Quick-Pulse hardware will automatically select higher Vpp &
Vec programming voltages by switching precision resistors, these voltages are
not separately adjustable but can be checked at display selections showing the
QP devices. Vpp will be nominally 12.8v & Vce nominally 6.3v

129 Jocm
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After Sales Support and Service

In case of operating ditficultles
(and before making any returns)
please contact:-

UK and rest of the world

(excluding U.S.A.):
I. Your Distributor or

if. Customer Support Engineering at

Elan Digital Systems Ltd.
Elan House,

Little Park Farm Road,
Segensworth West, .
Fareham,

Hampshire,

PQ15 554,

Tel: (0489) 579799
Fax: (0489) 577516

For U.S.A.

The Technilcal Support Representative
Elan Digital Systems

538 Valley Way

Milpltas

Californla 95035

T

Tel: (40B) 246-3864
(800) 541-ELAN
Fax: (408) 946-0351

Advice can be given on all aspecls of the pro-
grammer's operation-and the problems en-
countered when interfacing with other sylems.

In the event of a return being recessary
Please use the original packing material or pack

very carefully to minimise damage in transit,

Equipment received In inadequate packing wil

be returned in new packing which will be
charged for.

Please note: All "returns” to Efan are made at
the sender’s risk and expense.
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