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DESCRIPTION .

The IMage Load module is built around an EPROM array consist-
ing of 16 UV erasable, electrical programmable read only memo-
ries, each consisting of 4096 bytes. The total capacity be-
canes 65536 bytes, each consisting of 8 bits.

The IML module is intended for use in the RC855 stand-alone
Display Unit. In the stand-alone version there are no down-load
possibilities fram external sources (e.g. floppy-disc or trans-
mission lines), instead the IML module is used. During power-up
software in the IML module is moved to the rammemory by means
of a bootstrap loader located in MIC504.

The EPROM's located on the IML module may be programmed while
located on the printed circuit board, if an external programming
voltage is connected to JACK 2.

?

The EPROM module connects to MIC504 via JACK 1.



2. SPECIFICATIONS

2.1 Performance Specifications
EPROM TYPE
BYTE LENGTH
CAPACITY

READ ACCESS TIME

WRITE TIME

TRANSFER MODE

2.1

Ultraviolet light erasable,
electrically programmable read—
only memories, with a capacity
of 4K x 8 bits. INTEL 2732/2732A
or TEXAS 2532 are recammended.

8 bits.
65536 bytes.

Read access time measured fram
leading edge of the -, IORD pulse
to valid data on BUS 0:7, typ.
60 nS.

EPROM data addressed are latched

in output register at the leading
edge of - IORD, and approx. 100~

150 nS. later the address counter
is incremented to next address.

Write time measured from leading
edge of -, IOWR pulse to next
DMA request, approx. 53.5 mS.

Write data are stored in input

register at the trailing edge of -

- IOWR and the programming timer
is started. Approx. 53.5 mS.
later the address counter is in-
cremented and a new DMA request
issued.

Initialization and start are exe-

cuted by means of standard I/O
instructions:

set address counter
low byte (LS byte)

set address counter

high byte (MS byte),
and reset IML501

out 39H

out 38H

start DMA channel 1 ~
transfer

out 3AH



2.2

OPERATIONAL MODES

PROGRAMMING TIME

Electrical Specifications

2.3

SUPPLY VOLTAGE

EXTERNAL
PROGRAMMING VOLTAGE

Envirommental Specifications

AMBIENT TEMPERATURE

RELATIVE HUMIDITY

Data transfer is executed by
means of DMA transfers via the
DMA controller. Single transfer
mode is used.

Read/verify/write.

Programming time for the entire
array is approx. 60 minutes.

2.2

+ 5V DC + 5%/1A

26V 2 0V5/200mA for

INTEL 2732 or TEXAS 2532

22v 1 0v2/200mA for

INTEL 2732A

2.3
10-35°C

20~-80% (non-condensing)



INSTALLATTON

The EPROM module is installed in the RC850 display unit in the
interface position, which is the position nearest the picture-

CAUTION: THE PCB BOARD MUST NEITHER BE REMOVED FROM NOR
INSERTED IN THE INTERFACE POSITION WHILE + 5V DC
VOLTAGE OR EXTERNAL. PROGRAMMING VOLTAGE ARE PRESENT.

INSTALLATION OF THE MODULE OR PROGRAMMING COF THE
EPROM'S MUST ONLY TAKE PLACE UNDER THE ASSISTANCE
OF AUTHORIZED SERVICE PERSONNEL, SINCE REMOVAL COF
DISPLAY UNIT COVER IS REQUIRED.

EPROM type TEXAS 2532, INTEL 2732/2732A or equivalent types may
be mounted in 16 24-pins sockets (see fig. 3.1). Be careful not
to bend EPROM pins while mounting the EPROM's. The EPROM types
must never be mixed. Mount either 16 x 2532, or 16 x 2732, or

3.

3.1 Installation of the Module
tube.

3.2 Installation of the EPROM's
16 x 2732A.

3.3 Strapping Possibilities

EPROM module is designed to use three types of EPROM's: INTEL
2732/2732A - TEXAS 2532 or equivalent. INTEL and TEXAS EPROM's
are, however, not campletely campatible, so 5 strap positions
have been introduced, Pos. 25, Pos. 26, Pos. 27, Pos. 28, and
Pos. 29.

3.1

3.2

3.3



~

Strapping is executed by means of three strapplatforms and two
IC's (7415138), which are mounted as indicated in fig. 3.2.
Refer also to fig.3.1.

To change strapping from INTEL 2732/2732A to TEXAS 2532 or vice
versa, do as follows:

1. Turn the 16-pins strapplatform B in position 29,
180 degrees.

2. Interchange strapplatforms A by IC's 74LS138.

CAUTION: IT IS EMPHASIZED THAT DAMAGE OCCURS TO THE EPROM'S
AND THE IC'S 74LS138 IF THE STRAPPING DOES NOT
CORRESPOND TO THE EPROM'S USED.

R4
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BIOCK DIAGRAM

The major functional blocks of the EPROM module appear on the
block diagram. The numbers in the blocks refer to logic diagram
numbers.
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TIMING DIAGRAMS

Timing diagram 1 shows standard I/0 transfer timing. Timing
diagram 2 shows DMA transfer fram IML501 to ram-memory, and
timing diagram 3 shows DMA transfer from rammemory to IMLS01

(programming timing).



2{023s 0} umoys jou Butuny

FEILING
mcm— X DWW _ — * su Nﬂ Xow
suzz uiw X e Ni-vivd dl'TvA —f po— U (9 Aou]
SUQOp utw | UGGl uw g
$S3¥QAY GIIVA
oUW =PY Ll vt s oG- = 1P, o |e—
VIvad GITVA

su g wiw nooﬁlt [ ulw su 0g| = _uo...cr Lo—
xow su og = (wm)] P Ha, v xod 50 9 = (M) 0 14,

xowsu (] =(av) a

s pretm
]

$S33AAY GI1VA

~

£l

| ML _

AN pa S D SR Dy S

ot

A Y

U0ST -
i1

49V 60°60° 18

£1-¢ 1 13v1§ -
10

r1-g [ ILABMOT LIS ~
Jo

Si1-§ I 3IAG HOIH 135 ~

l 0:£ NI-v1va

{ SSI¥aaQY LNm -

t 0:£ aQv

SYIAIIIIY 10S WL ¥3L3V

0:40

0:61 aav Ndd

(@Y1

SINdLAO/SLNdNT V08Z NdD LV

HA 60°60° 18

01

STANDARD 1/Q TRANSFER TIMING

IML 501

Timing Diagram

Algl22



su 0G| utw (Wyy 404) S¥D ‘- o4 36pa Buipoa| qyOI - woig
SU 9/ Xou $nq uO ojop 0y 3bpa Buipoa} QYOI - wouy

UMDIP 210 21048 §1om ON
SU Ul sanjoA awty ||y
2|D2s 0} umoys jou Butwi) 30N

9¢ xow
Y7

0S¥ xow
—_—ed 1+ N viva dilvA yviar—— N Y1va QITVA 7
— L gi/Byutu/xow /9 xow _od e
[///
N —] b 9¢ xow
Z+N w h |+ N N
-~»1 e 0§1-001

D) i

_OT

=
=

¥S|€ |25 | IS [ OS|TS |

{7S €S | 2s |15 {05 |15

£

£

95

Vs

-8 I
s-z |
£

g-6 T
€61 T
1it-¢ €
ri-z 1
-z L
59
(-5

d9v 60°60° 18

T 2

0:£ SNEWOYdI

S1-0 3804IS ~/ddA

10 G1-0 LLV/3D -

Timing Diagram,

INNOD IYNIWYIL -

431NNOD SSIWAQY

READ TIMING DMA WRITE TRANSFERS
TRANSFER OF TWO BYTES SHOWN

¥IINNOD $SNAAY

$SNE 0L Viva WO¥dI ~
viva av3y -

1 3OV wwa -

1ML 501
Al4123

HA 60°60° 18



UMDIP 1D $3J0}S J1DM ON

*a|D3s 0 umoys jou Buluny :atoN

+N VIvd dIvA N VIvd GITVA A—
NI ¥ +N
I_.IA fo— S A
F+— STBOZ ~
f
EE— - / | SRS S— U
|l_||._l|||._ //\Nv £5~ \.W..m:momz
— _IM_,\
/
J1
\

1\

—

—

vsles b estistos |

U

SU 8GY = 0G-ADIZ wiw

e

giginlglgigly

I vStestestuslos t 1Sl

—

d9v 60°60° {8

SNE WO¥d3
" ¥3INNOD $S3¥AAV

NDOVX WYIO0¥d AAV1IA
HIVX WYEOOUd

ddA

38031LS -

¥IWIL 1353y

3570d WYHOO0¥d

NO ddA -

1SINDIY WA 135 -
ONIWWYIOO0US LYVIS ~
NN -

AL ILNAIM 318VNI
INNOD TYNIW¥IL -
viva 3Lm -

[ XDV vwa -

1 O3 wWa

¥1D wwa

Lavis -

HA 60°60° 18

WRITE TIMING ~ DMA READ TRANSFERS

03

IML 501

TRANSFER OF TWQ 8YTES SHOWN

Timing Diagram

Al4124



10

The functional description will refer to block diagram, timing
diagrams, and logic diagrams using the abbreviations BD, TD,

6. FUNCTIONAL DESCRIPTION
and LD.
6.1 EPROM Module Operation

6.1.1

Initialization
Read EPROM's
Program EPROM's

Initialization (TD1)

Since IML501 uses DMA-transfers via channel 1 of the DMA controller
and generates interrupts via the CIC controller channel 3, these
two devices must be initialized. Refer to DMA use and CTU use in
IML501 REFERENCE MANUAL [1].

IML is set up and started by means of three standard I/O output
instructions:

out <39H> This instruction loads IML501 address counter least
significant byte with information from BUS (7:0).
Bit 7 is the most significant bit.

out <38H> This instruction terminates all IML501 activity and
places IML501 in a well defined state. Besides this
the IML501 address counter most significant byte is
loaded with the information from BUS (7:0). Bit 7
is the most significant bit.

out <3AH> This instruction starts DMA-transfer via DMA control-
ler channel 1.

6.1

6.1.1



6.1.2
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Read from EPROM Memory (TD2) 6.1.2

When the software has initialized the DMA controller for write
transfer and started IML501, the tfansfer of information to the
ram-memory takes place without the engagement of the Z80-processor.
The transfer continues until DMA byte count is zero; at this time
the Z80 software is interrupted via CIC channel 3. The DMA is

used in Single Transfer Mode, which will ensure one full machine
cycle execution between DMA transfers.

The out <39H>, out <38H> instructions load IML501 address counter
with the start address. The cut <3AH> instruction sets the DMA

. request FF, which causes the addressed EPROM to be selected and

the information to be supplied to the inputs of the data-cut
register. Upon the arrival of the - DACK 1 and -, IORD signals
fram the DMA controller the following sequence of events takes
place:

- EPROM data are latched in the data ocut register. Latching
occur as long as the -, EPROM DATA TO BUS signal is at
low level.

- Contents of data-cut register are gated to BUS (7:0)
while the - EPROM DATA TO BUS signal is at low level.

- EPROM array is deselected while the - EPROM DATA TO BUS
signal is at low level.

- Address counter is incremented by. 1 approx. 100 nS.
after the leading edge of the -, EPROM DATA TO BUS signal,
and at the trailing edge of the signal the addressed
EPROM becames selected.

The above mentioned sequence is repeated for every byte trans-
ferred to rammemory. The DMA request FF remains set until reset



6.1.3
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by the TERMINAL COUNT pulse fram the DMA controller. This pulse
is generated when the current byte count register, associated
with DMA channel 1, goes to zero. The TERMINAL COUNT pulse
causes an interrupt signal to be generated.

Program EPROM Memory (TD3)

During programming of EPROM's all DMA transfers to/from IML501

are usually one byte transfer, since a verification immediately
follows the programming of one EPROM cell. The recammended pro-
gramming procedure is described in the IMLS501 REFERENCE MANUAL

[11.

When the software has initialized the DMA controller for read
transfer and started IML501, the transfer of information and
the programming of the addressed EPROM cell takes place without
the engagement of the Z80 processor. Although it is not recom—
mended, EPROM cells may be programmed without verification
cycles in between. The transfer of information and the program-
ming do always continue until DMA byte count is zero. An inter-
rupt is sent to the software via CIC channel 3, when the last
byte has been programmed.

The out -<39H>’ out <38H> instructions load IML501 address
counter with the start address. The out <3AH> instruction sets
the DMA request FF. Upon the arrival of the -, DACK 1 and

- IOWR signals from the DMA controller the following sequence
of events takes place:

- DMA request FF is reset at the leading edge of
- START PROGRAMMING signal, which is the "and" of
- DACK 1 and - IOWR.

- Data on BUS (7:0) is loaded into the input register
by the trailing edge of the —-, START PROGRAMMING sig—
nal.

6.1.3
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- The programming voltage is switched on.

~ The contents of the input register is gated to the
inputs of the EPROM array, and the programming timer
is started.

- After a delay of approx. 208 uS. a 53.1 mS. wide
programming pulse is generated, and the information
held in the input register is programmed into the
addressed EPROM cell.

- Approx. 4 uS. after the trailing edge of programming
pulse the programming voltage is switched off and the
address counter is incremented by 1.

- Approx. 208 uS. after the trailing edge of the program-
ming pulse a new DMA-request is issued.

The above mentioned sequence is repeated for every byte program—
med, however, when DMA-byte count becomes zero the TERMINAL
COUNT pulse will prevent further DMA requests. Instead of a new
DMA-request an interrupt pulse is generated when the last byte
has been programmed.

Timing Generators

6.2.1

Read Timing (TD2, LD2, LD3)

Mo read access delay exists. The EPROM's are accessed between
the DMA cycles. This gives sufficient time for the addressed
EPROM data to settle before the data is latched in the output
register.

The first byte to be read is gated to the inputs of the data
out register when the START pulse sets the DMA-request FF.

6.2

6.2.1
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The response to the DMA-request is the -, DACK 1 and - IORD
signals by means of which the -, EPROM DATA TO BUS signal is
generated. This signal latches the addressed EPROM infor-
mation in the output register, strobes this information to

BUS (7:0) and disables the EPROM array while the address
counter is incremented. When the -, EPROM DATA TO BUS signal
changes from low to high the EPROM array becames enabled again,
allowing the contents of the addressed EPROM cell to appear at
the input lines of the data out register.

The programming timer is used during programming of the EPROM's.
The timing sequence is initiated when the -, START PROGRAMMING
signal changes fram low to high level. At this time, the pro-
gramming voltage (VPP) is applied to the EPROM array via the
transistor switch, and simultaneously a 20-bits counter is allowed
to count as the RESET TIMER signal changes to low level. The
counter is incremented by one every 101.7 nS. Approx. 208 us.
after the release of the counter a 53.1 mS. wide PROGRAM PULSE

is generated. This pulse causes data present in the input register
to be programmed into the addressed EPROM location. The program-
ming voltage is switched off at the trailing edge of the PROGRAM
pulse and simultanecusly the EPROM array is disabled while the
address counter is incremented. After further 208 uS. of time

the timing counter is reset, which teminates the write timing

6.2.2 Programming Timer (TD3, LD4)
sequence.
6.3 Address Path (BD, ID3, LD5, LD6, LD7)

As mentioned in section 6.1.1 the address counter is loaded by
means of the out <39,>, out <38,> instructions.

6.3
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ADDRESS bits 15:12 fram the address counter are connected to
the EPROM selection circuits to select one EPROM out of 16.

ADDRESS bits 11:0 are connected to the address inputs of the
EPROM's to select one EPROM location out of 4096 locations.
Notice that ADDRESS bit 11 passes strap platforms, which takes
into account the pin incompatibility of the 2532 and the 2732/
2732A EPROM's.

Data Path (BD, LD1, 1D3, LD6, LD7)

6.5

The BUS (7:0) receiver is a 74LS244 octal line receiver. After
the receiver the data lines are named DATA-IN (7:0), and these
lines are connected to the input of the address counter and the
data input register. The EPROM bus connects the bidirectional
information lines fram the EPROM array with the outputs of the
data in register and the inputs of the data out register. Data
stored in the addressed EPROM location are sent via the EPROM
bus to the data out register during DMA write transfers. Data
held in the input register are sent via the EPROM bus to the
addressed EPROM location during DMA read transfers (programming
of EPROM's).

Programming Mode Indicator (LD2, LD4)

To be able to monitor the programming of the EPROM's, IML501
is equipped with a programming mode indicator, which turns on
when the external programming voltage is connected to JACK 2.

The PGM indicator gleams synchronously with the PROGRAM PULSE
when programming the EPROM's. By means of a toggle FF every
second PROGRAM PULSE produces a flash.

6.4

6.5
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EPROM Array (LD6, LD7)

The EPROM's in the array may be TEXAS 2532, INTEL 2732/2732A,
or PROM's which are equivalent to these types.

CAUTION: THE EPROM TYPES ON THE PCB MUST NEVER BE MIXED.

MOUNT EITHER 16 x 2532 OR 16 x 2732 OR 16 x 2732A.

NOTICE THAT EXTERNAL PROGRAMMING VOLTAGE FOR 2732A
IS ONLY 22V,

EXTERNAL. PROGRAMMING VOLTAGE FOR 2532 and 2732 is
26V.

A
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SIGNAL

DESCRIPTION

= SET HIGH BYTE

= SET LOW BYTE

[}

= READ DATA

- DMA ACK 1

| - RESET IML 501

-, WRITE DATA
—, TERMINAL COUNT

- IML REQ

DATA IN 7:0

p. 2

Generated during the out <38H> instruc-
tion to terminate all IML501 activity
and place the logic in a well defined
state. Besides this the most significant
byte of the address counter is loaded
with information fram BUS (7:0).

Generated during the out <39%y> instruc-
tion to load the least significant byte
of the address counter with information
fram BUS (7:0).

Generated during the out <3Ap> instruc-
tion to start DMA transfers between
IML501 and display unit RAM memory.

Buffered -, TORD pulse used to access
IML501 EPROM data during a DMA write -
transfer,

Buffered -, DACK 1 pulse used to notify
IML501 when it has been granted a DMA
cycle.

Buffered -, RESET signal, which is

generated during power-up. The signal
places the logic of IML501 in a well
defined state.

Buffered ~, IOWR signal used to load data
into IML501 data-in register during DMA
read transfer. '

Buffered -, TC signal used to notify
IML501 when DMA byte count has reached
zero.

Buffered interrupt regquest from IMLS501.
Refer to - INTERRUPT signal on page 2.

Data/start address received from BUS (7:0)
via bus receivers.

(

Aq paubisaQ

Aq umeaqg

#94d 9N Mg

‘Unit

IMLS01

Dwg. No.

A25962

Sic_mal List P 1
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’é-? .L—c 19
) ov ROA 642
L LLz415244
ov 1
el C17 ADD3 1] N 9 5
¢ C13 ADD 2 13 { | | 7 s | EA 0|5 - SET HIGH BYTE
B 1[4 - SET_LOW BYTE
< | 5q -
L Cli ADD ) 15 5 4 4 EC 2 @ - START
{_0 _ 3 a2
¢l ALY ADDQ 17 3 3 |so 4 gn
L& 2 1 st s fo
19 1] s2 6 gsa
L 74,5244 7 7
oV 2 7415138 °
¢l Ci2 - IORQBUFE 2 R 18
L A2 - WR BUFF 4 < 16
o Jl A4 - JORD 6 { T ] - READ DATA
A ' TP4
el a2 - DACK 8 12 Py - DMA ACK |
)
1
L 2415244
ov 2
L, JI C27 - RESET 1 NG 9 = RESET imL 50!
~
I AS o IOWR 13 | |7 - WRITE DATA
]
PR A (o 15 % 5 - TERMINAL COUNT
2 7-8 - INTERRUPT 17 < 1] 3 - IML REQ J1 A3 &
/@4 -
19 i
L 7415244
oV 3
L, JL ALl BUS 7 2 R 18 DATA IN 7
N\
, J1 CIl BUS & 4 é 16 DATA IN 6
Y
b
, JLAQ BUS S 6 < 14 DATA IN 5
hY
p
L, 1 Cl0 BUS 4 8 12 DATA IN 4
hY
! )
N 7415244
ov 3
L, JL A9  BUS 3 n N 9 DATA N 3
N\
L, JIC9  BUS 2 13 7 DATA IN 2
\
eJlag BUS| 15 é Al DATA IN 1|
- )
«JLc8  BUSO 17 < 3 DATA IN O
) 19
L 7415244
ov
IML 501 ADDRESS DECODIN
G, CONTROL SIGNAL BUFFER p. 1
and BUS BUFFER
Al4107, .
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SIGNAL DESTINATION DESCRIPTION

DMA REQ 1 p- 2 DMA request FF. This FF is set when IML501 requires
DMA service, :

=, INTERRUPT p. 1 During read from EPROM's an interrupt signal is gene-
rated when the last byte is transferred to the display
unit RAM memory.

During programming of EPROM's an interrupt signal is
generated when the last requested byte has been programmed
into the addressed EPROM location. The interrupt signal

is sent to the Z80 processor via CIC device channel 3.

The trailing edge of the signal causes the interrupt of
the Z80 processor.

- READ ITR , p. 2 - Read Interrupt.

Generated during read fram EPROM's when DMA byte count
becames zero. The signal resets the DMA request FF.

- SET DMA RBQUEST p. 2 Generated during programming of EPROM's to set the DMA
) request FF, thus requesting the next byte to be pro-
grammed.

= INITIALIZE ' P
. p-

This signal temminates all IML502 activity and places
the logic in a well defined state.

= N

CLOCK p. 4 Buffered 9.8304MHz clock used by the programming timer.
= DRQ 1 J1-A23 Buffered DMA request fram IMLSO1,

EPROM DATA TO BUS p. 2 Generates the INCREMENT ADDRESS COUNTER signal during
read from EPROM's.

- PROGRAM PULSE p. 2 The program pulse is a 53.1 mS wide pulse used during
p- 4 programming of the EPROM's. Refer also to the descrip-
tion of the programming timer on p. 4.

-, ADDRESS 15‘ P. Inverted Address Counter bit 15.

P-

By

PROGRAMMING MODE INDICATOR p. 2 To be able to monitor the programming of the EPROM's,
IML501 is equipped with a programming mode indicator,
which tums on when the external programming voltage is
connected to JACK 2.

The PGM indicator gleams synchronously with the PROGRAM
PULSE when programming the EPROM's. By means of a toggle
FF every second PROGRAM PULSE produces a flash,

INCREMENT ADDRESS COUNTER p. 3 This signal increments the address counter by cne for
every byte transferred between EPROM's and display unit
RAM memory.

This signal strobes data from the addressed EPROM loca-
tion to the EPROM bus during read of EPROM's. During
programming of the EPROM's data held in the input regi-
ster are programmed into the addressed EPROM location
by means of this signal.

- STROBE

gy

Unit

IMLS01 1
Dwg.No. Signal List p. 2
A14125
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810520 VH

J-1J o D IAKY
K122 LOGIC | J)
4y 6 (7
200 115 ® DMA REQ |
9-6 - SET DMA REQUEST 3T '
7 016
8-3 - READ (TR 1]174LS \3 7 74L574 CTC operating mode:
8-8 - START PROGRAMMING 2 08 1 Bit 7= Iir enable/disable,
417415 Y6 Bit 6= “1" av counter mode, Bit 5 don’t care
7-11 = INITIALIZE 5108 Bit 4= "0" ~~ negative edge decrements counte:
Bit 3 don"t care, Bit 2 load/no locad of time
constant (time constant = |)
8 Bit 1= "0"aa eload of time constant
8-11 - EPROM DATA TO BUS 1 \74Ls \\ 3 9 |74Ls \8 - INTERRUPT
2-5 - TERMINAL COUNT 2)32 / 10} o8
[os /)
6 - READ IR
4 17415 \ & 7
3-8 - START PROGRAMMING 5 /32 . 1| 74Ls
10 2 ]oo _
1200 1 p ‘
Tk ¢
xL ols_ 4 |74LS \n & - SFT DMA REQUEST
ov 741574 00
7 wT
5-15 -~ SET HIGH BYTE 121745 LU & s INITIALIZE
2-9 - RESET_IML 501 13]os J/
24-8 _ PROGRAM XACK
Rl 10
120€
2 JI €29 9 8304 MHz [— 2 18 CLOCK
IéBpf 4 16
6-5  DMA REQ | oV 6 P 114 - DRQ | YN
8-11_. - EPROM DATA TO BUS 8 P |12 EPROM DATA TO BUS
] p
4 L74Ls240
oV 10
21-] PROMGRAM PULSE 1 ? 5 PROGRAM PULSE
15-7  ADDRESS 15 13 7 - ADDRESS 15
21-4  PGM INDICATOR ON 15 s — : LED | 5
17 | gfm ‘i
PROGRAMMING
19 MODE INDICATOR
'GL 7415240 .
v
R2 1 ’ INCREMENT
10-12  EPROM DATA TO BUS 910E 17408 N3 9 [74LS 8 ADDRESS COUNTER
i 2132 10] 00
C2 ‘
I 220pf
11-6 - DELAY’D PROGRAM XACK ov
9 19
6-5 DMA REQ 1 14748 \L 11 1 [74Ls \ 3 - STROBE
g-11 -~ EPROM DATA 10 BUS T3] 00 2 |os |/
10-9 - PROGRAM PULSE
ML 501
DMA SEQUENCER AND INTERRUPT CIRCUITS p. 2
Al4108 - Circuit Diagram



SIGNAL DESTINATION DESCRIPTION
ADDRESS 15 p. 2 Address Counter bits 15:0. I/O ocutput ~
p. 5A instructions out <38y> and ocut <39 ]
p. SB load the address counter with the start &
; address. During DMA write/read transfers a
ADDRESS 14:11 p. 5A the address counter is incremented by one g
p. 5B for every byte transferred to/from
display unit RAM memory.
ADDRESS 10:0 p. 6
p. 7 s,
EPROM BUS 7:0 p. 3 The EPROM bus connects the bidirectional 3
p- 6. information lines fram the EPROM array <
p- 7 with the outputs of the data in register
and the inputs of the data out register.
Data stored in the addressed EPROM loca-
tion are sent via the EPROM bus to the
data out register during DMA write trans-— g
fers. Data held in the input register are v
sent via the EPROM bus to the addressed =
EPROM location during DMA read transfers a
(programming of the EPROM'S). . o
P
- START PROGRAMMING p- 2 This signal starts the programming timer
p- 4 and loads data from the bus into the
data in register.
BUS 7:0 J1 Display unit bus 7:0.
p. 1
-, EPROM DATA TO BUS p. 2 This signal latches addressed EPROM data
in the data out register and gates the
data to the diplay unit bus 7:0,
Unit ~
IML501
-Dwg. No. Signal List | p. 3
A25963
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vV 12
5 Ta/u mx 112 ’
1 1.3 DATA IN O -ETS‘ u/ L!"‘ ADDRESS 0
| 3-3 DATA IN | 1 ]b 2 ADDRESS |
\ 3-7 DATA 1N 2 01c 5 ADDRESS 2
1 3-9  DATA IN 3 - 7 ADDRESS 3
I Ke
&1 13
4 e
LT Yrasio
ov
oV K]
| 5 {a/u mx]12 .
1 3-12 DATA IN 4 5] a (3 . ADDRESS 4
| 3-14 DATA IN 5 T |b 2 ADDRESS 5
} 3-16 DATA IN & 0] ¢ 5 ADDRESS &
! 3-18  DATA IN 7 (MSB) 7 1d 7 ADDRESS 7
1 5-14 - SET LOWBYTE T 6
B 13
. D
—9q 5191
oV T4
[s fo/c mx 12
15 |a ElB ADDRESS 8
T |b 2 ADDRESS 9
10 | ¢ 5 ADDRESS 10
7 |4 7 ADDRESS 11
T 16
2 R 13
4 Je
‘ q 70
oV 15 )
l 5 Ja/u mx |12
15)a 3 ADDRESS 12
1 |b 2 ADDRESS 13
10 | ¢ 6 ADDRESS 14
9 |d 7 ADDRESS 15 (MSB)
! 5-15 - SET HIGH BYTE 11 1G
2 9-3  INCREMENT ADDRESS COUNTER Iak; NER
4 e
A 7aision
16
7415374
) 3-13  DATA IN 7 3 2 EPROM BUS 7
) 3-16 DATA IN 6 4 5 EPROM BUS 6
] 3-14_ DATA IN 5 7 6 EPROM BUS 5
\ 3-12 DATA IN 4 8 9 EPROM BUS 4
| 3-9  DATA IN 3 13 12 EPROM BUS 3
1 3-7  DATA IN 2 14 15 EPROM BUS 2
1 3-5  DATA IN | 17 16 EPROM BUS |
| 3-3  DATA IN 0 18 19 EPROM BUS 0
, ] I TP5
1 2-12__ - DMA ACK | 9 Y7ats \g__ 111 1 ® 5_START PROGRAMMING
1 2-7 - WRITE DATA 10/ 32
4 19-8  RESET TIMER I
7415373
3 16-2__ EPROM BUS 7 3 2 8US 7 noait s
3 la-3 EPROM BUS & 4 5 BUS 6 NMIRSTEE¢
3 14-4  EPROM BUS 5 7 4 BUS 5 A0 %
3 14-9 _EPROM BUS 4 8 BUS 4 11 ¢l g
3 16-12 EPROM BUS 3 13 12 BUS 3 JL A9 ¢
3 }16-15 _EPROM BUS 2 14 15 BUS 2 J1 ¢9 {
3 16-16 EPROM BUS ) 17 15 BUS 1 J1 A8 ;
3 14-19_EPROM BUS Q 18 - 19 BUS 0 J1 C8 3
8 nf 1 1) .
I 2-12 - DMA ACK 1 12&7«.5 \ 11 T ® - EPROM DATA TOQ BUS
! 2-14 - READ DAIA _13)32
ML 301 ADDRESS COUNTER AND DATA-IN/DATA-OUT REGISTER p.3

Al4109 Circuit Diagram



SIGNAL

DESCRIPTION

- VPP ON
— DELAY'D PROGRAM XACK

' RESET TIMER

PROGRAM PULSE
416.6 usS

PROGRAM XACK

VPP

PROGRAMMING VOLTAGE

PGM INDICATOR ON

LOGIC 1

P-
pP.

p.
p.

W

NS B

“®

Diagram 4 shows the write timing gene-
rator, which is used during programming
of the EPROM's.

The timing sequence is initiated when the
= START PROGRAMMING signal changes from
low to high level. At this time the pro-
gramming voltage is applied to the EPROM
array via the transistor switch, and
simultaneously a 20-bits counter is
allowed to count (RESET TIMER at low
level). Approx. 208 micro seconds later
a 53.1 mS wide PROGRAM PULSE is generated.
The programming pulse causes data held in
the input register to be programmed into
the addressed EPROM location.

The programming voltage is switched off
at the trailing edge of programming
pulse, and simultanecusly a 208 micro
second wide PROGRAM XACK pulse is gene-
rated.

The trailing edge of the program xack
pulse sets the DMA request FF if there
are further bytes to be programmed, if
not an interrupt is generated. The timer
counter is also reset at the trailing
edge of the program xack pulse thus
ending the timing sequence.

Programming Voltage. For INTEL 2732 and
TEXAS 2532 this voltage must be 25V. For
INTEL 2732A this voltage must be 21 volt.

External Programming voltage via diode
IN 4005. .

This signal controls the programming mode _

indicator.

IOGIC 1 generator.

(

4Aq paubisaq

Aq umenag

¥334) 90 *fma

Unit

IML501

Dwg. No.

Signal List , p. 4
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4
_ 2[0 115
3 8-8 - START PROGRAMMING 31
2 711 - INITIALIZE ole - VPP ON
: 5V 741574
19
0 R4 . )
X 10k, 4|74\ 6
4 24-8  PROGRAM XACK 1[7407 \ 2 4l7aLs >: 6508
. 132
. -/ ra - DELAY-D PROGRAM XACK
IlnS
ov - 19
2 7-11 - INITIALIZE
" 18 :
T 9 I741s \ 8 RESET_TIMER
4 24-8  PROGRAM XACK 120 i[9 19los / ’
4 24-6  416.6 uS 1] 1 ‘
: ols
, 741574f 2
4 R12-2 LOGIC 1 13 21745\ | PROGRAM PULSE
3 J02
22 23 2
3 3 3
[+ [+ [+~
2 10-18  CLOCK 1 % LT > 1 AT =
- ) 6 416.6 oS
19-8  RESET TIMER 79x 79¢ 9%
7415393 7415393 7415393
23 24
1 1
1o ]
o ca
137 8 13d1 8 PROGRAM XACK
Eal] idr
7415393 7415393
. 2
4 D1-1 PROGRAMMING VOLTAGE
2 RS R6
: \ %7 1/8w | 27 TR1
4 18-4 - VPP ON 3 {7407 \4 — 2N2905A
J — Lcs
T inf X VPP
] , . R8
EXTERNAL PROGRAMMING 270E .
VOLTAGE 2 R7 1/8w C5
0 10k 0 1uf
5 [7407°\ 6 TR2 ’
* 2N2222A
DI — _ t
1N4003
PROGRAMMING VOLTAGE
R9
ok BV
R1O ”
cs D2 1k5
Touf 11 s Y7205\, 4 PGM INDICATOR ON
sy |zpD s 6 ] 02

TR3

2N2222A 2 -
L il 8 Y74L5 \\ _ 10
P pe 10 9 Jo2
VA, oV 0 o sy
2 10-9 < PROGRAM PULSE 13 4T 8 ”‘é
12 MR
o‘L—L 7415393 LOGIC !
ML 501 PROGRAMMING TIMER p. 4

A14110 Circuit Diagram



SIGNAL

DESCRIPTION

- CE/A11 0:7

- CE/A11 8:15

VPP/-, STROBE 0:7

VPP/-, STROBE 8:15

Al11/VPP

p. 6
p- 7

Diagram 5A shows EPROM selection circuit
valid if INTEL 2732/2732A EPROM's are
used.

+~ Chip Enable or Address Counter bit 11
to the EPROM array.

These signals are applied to pin 18 of
the EPROM's in the array.

If the module is strapped for INTEL 2732/
2732A EPROM's, chip enable signal is
applied to pin 18 to enable one EPROM
out of sixteen EPRM's. - CE 0 enables
EPROM group 0-4K, - CE 1 emables EPROM
group 4-8K and so on.

If the module is strapped for TEXAS 2532
EPROM's, address counter bit 11 is
applied to pin 18.

Programming Voltage or Output Enable
signals to pin 20 of the EPROM array.

If the module is strapped for INTEL 2732/
2732A EPROM's, the programming voltage
is applied to pin 20.

If the module is strapped for TEXAS 2532
EPROM's, output enable signal is
applied to pin 20. - STROBE 0 enables
EPROM group 0-4K, -, STROBE 1 enables
group 4-8K and so on.

Address Counter bit 11 or Programming
Voltage to pin 21 of the EPROM array.

If the module is strapped for INTEL 2732/
27327 EPROM's, address counter bit 11 is
applied to pin 21.

If the module is strapped for TEXAS 2532
EPROM's, the programming wvoltage is
applied to pin 21. ‘

Aq paubisag (

Aq ummag

Mg

294D 934y

Unit

IML501

Dwg. No.

Signal List p. 5A
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810820 OKJ
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TRIeIET 25
When INTEL 2732/2732A EPROMS S_JEA OIS 2 CE/AL O
are used, straps and IC’s must be ——_—.—%q £ ! c“ 2 CE/AIL )
mounted as shown on this diagram.  ———— * EC § c;; :L(C:E;,::: 32
failure to mount as shown causes g :? ; g}é 3 EE/:H ;
permanant damage to IC’s on this 152 s 03 -LCEjAIl 3
diagram and to the EPROM’s, s c7 - AT
745138 P
To EPROM% pin 18
26 (diagrams & and 7)
6_[ea 0|15 - CE/All 8
S:RAP f«l STRA}PA 5 e 1T - CE/AI 9
Physical layout 4 JEC 2 [X13 - CE/AIT 10
g d -9 - 3 @2 ~CE/ANT T
Pt 3_|so 4T = CEJAIT 12
o 2Is1 5310 - CE/AIT 13
1 Is2 679 - CE/AI 14
o ‘3 707 = CE/AIT 15
a Sl 7415138 P
o R
: 9 R -
“[sTRAP A ‘
6 | 15 VPP/- STROBE 0
3 15-7  ADDRESS 15 5 "I“ 14 VPP/= STROBE 1
T 4 I K VPP/; STROBE :
I e PP/ STROBE
3 ] T VPP/- STROBE 4
2 N VPP/ STROBE £
1 N VPP/- STROBE ¢
M I VPP/- STROBE 7
To EPROM"s pin 20
28 (diagrams 6 and 7)
STRAP A
6 | |us VPP/- STROBE 8
2 107~ ADDRESS 15 s 1Y T VPP/- STROBE §
2 19-3 - STROBE 4 I E VPP/- STROBE |
I 1 ooz VPP/- STROBE |
3 15-4__ ADDRESS 14 T B S I VPP/= STROBE |
3 15-2___ADDRESS 13 2 [ VPP/=_STROBE |
3 3___ADORESS 12 ] i PP/ STROBE |
S I VPP/=_STROBE 1
+5V +5V
03 RI13
IN 1k5 29
T 5820 /S)TRAF; I
1 16
2| 79 |is
31° O
_c Y -
b o o=
5] oo 2
81y ol
3 14-7 __ ADDRESS 11 7 10 e
4 C4-2__ VPP L A
—? ¢
To EPROM?s pin 21
(diagrams 6 ond 7)
ML 501 INTEL 2732/2732A EPROM SELECTION' p. 5A
A4 Circuit Diagran K



SIGNAL

DESTENATION DESCRIPTION

Diagram 5B shows EPROM selection circuit
valid if TEXAS 2532 EPROM's are used.

Refer to signal list p. 5A for signal
destination and description.

4q paubisaq (

kq umeaq

a

#234D 934))(

Unit

IML501

Dwg. No.

Signal List p. 5B
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INOTE: 25
STRAP A
When TEXAS 2532 EPROM* I I S 3 CE/ALL O
are used, straps and IC’s must be 3 —x- 4 2 CE/ATL ]
mounted as shown on this diagram, 4 *-- 13 3z CE/ATL 2
G LY - CE/AIT 3
Failure to mount as shown causes 3 -—- Al 2 CE/ALL 4
permanent damage to IC’s on this 2 &—- 10 z CE/ATL S
diagram and to the EPROM’s, ! ! 4 2 CE/all 6
. 7 - CE/ALL 7
To EPROM™s pin 18
26 (diagrams 6 and 7)
STRAP A
k 6 15 - CE/AIl 8
STRAP A ("STRAP A 3 D O BT ~CE/AIT 9
Physical layout S 8 4 t__ 13 - CE/AIT 10
12 - CEJAIT 11
0 ro 3 - = CE/AIT 12
w — - L.
0Q 2 70 ET/NINE
0 90 ] I ~CE/ATT 14
0 ¢0 -1 ~CE/AIT 15
o @@ . [ il
O-ig b4 TT
P P B
8 9| oe-mm""T 2
8 .
6 lea ol1s VPP/- STROBE 0
3 15-7  ADDRESS 15 5 Jas 1P VPP/~ STROBE |
79 2 gla VPP~ STROBE 2
— 3 P12 VPP/~ STROBE 3
3 Jso 4[N VPP/- STROBE 4
7 1s1 s gno VPP~ STROBE 5
T 1s2 679 VPP/- STROBE 6
— 7 07 VPP/- STROBE 7
7415138 P
] To EPROM’s pin 20
28 (diagrams 6 and 7)
6 |EA 0 |15 VPP/- STROBE 8
2 10-7 - ADDRESS 15 5 Je8 1 {214 VPP/- STROBE
2 19-3 - STROBE 2 9ec 2 O3 VPP/=_ STROBE 10
9 3 2 VPP/= STROBE 11
3 15-6  ADDRESS 14 3 fso 4 [ VPP/~ STROBE 12
3 15-2___ ADDRESS 13 2 1st 5110 VPP/- STROBE 13
3 15-3___ ADDRESS 12 T |52 6 [39 VPP/~ STROBE 14
7 7 VPP/- STROBE 15
+5V +5Y 7415138
T o3 R13
Im ElkS 29
5820 ‘ SJRAP B .
29 9 lis
3 -0—O T3
d°2 93
5 3 Gc 12
6 1
3 14-7____ADDRESS 11 7 10
-0 O
4 C4-2 VPP ool Al1/VPP
‘ o ! / To EPROM’s pin 21
(diagrams 6 and 7)
Note that B is mounted
with pin 1 in DIP-socket pin 9
IML 501 TEXAS 2532 EPROM SELECTION p. 58
Al4112

Circuit Diagram
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810820 OKJ

810522 VH

<V

If INTEL 2732/2732A is uied PO/5PGM OEpp
Refer to diogram 5A 19 {CO Qo0 |17 191 CO Qo117
Z7a Q! [Ts 2l a Ql [Ts
k] [o¥] Q2 [T5 ] c2 Q2 [T5
]1c3 Q3 [T4 e Q3 [T4
If TEXAS 2532 is used 7 1c4 Q4 |13 7 1c4 Q413
. refer to diagram 58 3 ics Qs ™M I1cs Qs [N
4: Cé Qs [To ]cs Qs [To
5§ |¢c7 Qr [9 571¢c7 YA Ik}
. & ]cs — &jcs —
SA/SB  27-15 VPP/- STROBE 0 7 1c9 7 ]co
5A/5B < - T T g ]clo g1 cro
SA/58 27-13 VPP/- STROBE 2 ] ]
5A/58 ~27-12 VPP/- STROBE 3 21 |vep 21| en
5A/58 ~27-T1 VPP/- SIROBE 4 — -
5A/58 27-10 VPP/- STROBE 5 18 Jch 18] sCE
5A/58 —1 T1ExXas 1 INTEL
5A/58 2532 . 2732
/ -
, 20,[, 20420 4 200 200 204 2gh 204 S -7
3 14-6  ADDRESS 10 19 -7
3 ~14=2 ADDRES. ssT—‘ﬂ, o
3 T14-3 _ ADDRESS 8 23| 16
3 13-7 _ ADDRESS 7 ]
3 13-6 __ ADODRESS 6 2 15
3 KR T a1 N N R R R R B
3 13-3 - ADDRESS 4 41 | v w) o w| w o=} w4
3 “12-7  ADDRESS 33| | 9| 9| ¥| | & =] ©
3 W‘é ] °l ) ] [} ¥ ] ] la
3 ~12-2  ADDRESS | 7 § § § § § g § 5
3 12-3 ADDRESS 0 8] ™ akl B B - 1
5A/58  29-9  All/VPP 21 10
pos Ipos | pos |pos |pos | pos |pos | pos |9
30 |3 |32 ]33 |34 |35 {36 137 []
18] 18] 18] 18] 18] 18] 18] 18
5A/58  25-7 - CE/All 7
SA/S58  25-9 - CE/ANT 6
SA/58  25-10 - CE/AIl 5
5A/58  25-11 - CE/AIl 4
SA/SB  25-12 = CEJANT 3
5A/58  25-13 - CE/AIl 2
5A/58 _ 25-14 - CE/AVN |
5A/58  25-15 - CE/AIl 0
3 16-19 EPROM BUS 0
3 16-14 EPROM BUS |
3 16-15 EPROM BUS 2
3 16-12 EPROM BUS 3
3 16-9 EPROM BUS 4
3 T6-6 EPROM BUS 5
3 16-5 EPROM BUS 6
3 16-2 EPROM BUS 7
Following EPROM"s are recommended:
INTEL 2732, TEXAS 2532 PROGRAMMING VOLTAGE = 25 VOLT,
INTEL 2732A PROGRAMMING VOLTAGE = 21 VOLT.
IML 501 EPROM ARRAY 0 - 32 K BYTES p. 6
Al4113 Circuit Diagrom
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DESTINATION

DESCRIPTION
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Unit
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If INTEL 2732/2732A is used PD/PGM PO/, PGM
Refer to diagram S5A IL Co Qo 17 191 Co Qo | 17
vy 3 [al Ql {716 73 Kol Ql [Ts”
3 }c2 Q2 [Ts ] c2 Q2 [Ts
lc3 Q [Ts- T3 Q3 [T4
If TEXAS 2532 is used 2 1c4 Q4 13 7 1cs Q4 13
. refer to diagram 58 i 1cs Qs m I1cs Qs M
4 |cs Qs [To s e Qs [To
5 1¢7 Q7 [97 - 5 }c7 Q7 [%
6§ ]cs — & ]cs -
5A/58  27-15 VPP/- STROBE 8 7 ]co 7 ]¢9
5A/58 27- - TV g _Jcio g ]cio
5A/58 37-13 VPP/- STROBE 10 = —
5A/58 < 27-12 VPP/- SIROBE 11 21 |vep 21l cn
5A,58 7-11 VPP/- STROBE 12 - =
SA/58  27-10 VPP/- SIROBE 13 is |cn 18] - CE
5A/58 VPF/- T TEXAS 1 INTEL
SA58 277 PP/~ SIROBE 15 2532 _ 2732
’ - -
20 20L20 204 204 204 2gh 200 -
3 14-6  ADDRESS 10 19 7)-\7
3 Ta=? ADDRESS 9 12 o
3 Ta-3 __ ADDRESS 8 23 16
3 13-7  ADDRESS 7 1
3 13-6  ADDRESS & 2 15
3 13-2 _ ADDRESS 5 3
3 13-3 _ ADDRESS 4 7 R B (RS B R I v e L
3 2.7 ADDRESS S ST & &| 5] 5 & «| £] &
3 12-6  ADDRESS 2 3 ool I I R Boult R IR Bl A K
3 12-2  ADDRESS 1 7
3 12-3 _ ADDRESS 0 51 8 § § 8 3 8 é § "
vl ] (W) @ <
5A/58  29-9  All/VPP 21 10
pos pos | pos |pos | pos | pos {pos | pos |9
38 |39 }40 |41 |42 | 43 |44 {45 [ ]
18[ 18] 18] 18] 18] 18] 18] 18
5A,58  25-7 - CE/AIl 15
5A/58  25-9 - CE/Al] 14
50 5B 25-10 ~CE/AIT 13
5A,58  25-11 - CE/ANl 12
SA 5B 25-12 - CE/ANT 1)
5A 58 25-13 - CE/AL 9
5A,58 25-14 - CE/All 9
5A 758 25-15 - CE/All g
3 16-19 EPROM BUS 0
3 16-16 EPROM BUS 1
L3 16-15 EPROM BUS 2
% 3 16-12 EPROM BUS 3
O 3 16-9 EPROM BUS 4
8 3 16-6 EPROM BUS 5
a 3 16-5 EPROM BUS 6
@ 3 16-2 EPROM BUS 7
- ,TPZ! R
S L1 A3 +5VOLT
§ odl aal
Ve ~ . .
S P TP2 CCl - CC32 CC33 - CC34
I ® 470F 470uF
5 ! 16V 16V
o1 C2
S A30
3 J1 c30 ovVOLT b
N\
et
IML 50! EPROM ARRAY 32 k - 64 k BYTES p. 7
Al4llg Circuit Diagram
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R®D PLUG
RS 11967
(PA PART NR. 0136-14-018

RED WIRE

LASEGAFFEL MED TRAKAFLASTNING (PANDUIT)
AMP 926478-1

bl

Lt |

>

AMP MODU IV 4-POLET SOCKETHUS
926475-4 (1 RAKKE)

2 SOCKETS
AMP 530151-3

IML 501 CBL 700

SORT PLUG

RS 11967

(PA PART NR. 0130-
14-019)

BLUE WIRE
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RETURN LETTER

Title: TML501, Technical Description RCSL No.: 52-AA1058
A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-
prove the quality and usefulness of its publications. To do this effectively we need

user feedback, your critical evaluation of this manual.

Please comment on this manual’s completeness, accuracy, organization, usability,
and readability:

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

Name: Title:

Company:
Address:

Date:
Thank you

42-i 1288
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