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Subject s Corrections to HWOO3
Date : 1979-05-16

If the 40 V supply was missing or fuse F1 was blown then the
EPROM particularly the 2704/8 types could be damaged.

- To overcome this the logic circuit diagram has been altered.
This change does not effect the software in any way.

There were also certain errors and omissions in the appendix
of HWO03. These have been corrected and updated to include
the 40 V check. The old pages should be removed and replaced
by the pages attached to this note.




1.

Command Decoding

Here the necessary I/O address and operation decoding is made
and the appropriate I/O port is selected (for further infor-
mation see System Reference Manual, chapter 7)

2. 170 Pomts

Information is read/written from the 1/0 ports when the
required I/b address is equal to the actual address. (in our
case E8 - EF) Written information is first latched into a
flip flop before being amplified by the tristate line drivers.
Data remains unchanged until either new information over-
writes the existing information or a reset is given from the
control logic. The output ports O to 3 are used as follows:

Pors 0O address H'E8' Control

Port | address H'E9' PROM address lines AO - A7
Port 2 address H'EA' PROM address lines A8 - A15 %
Port 3 address H'EB' PROM data (write)

& only lines A8 - A10 are used for the 2716.

All read ports are non-latched such that the information that
is read is only valid at that moment in time.
Only two ports are used:

Port 2 address H'EA' Status
Port 3 address H'EB' PROM data (read)

Control logic

This logic consists of a sequencer to switch on the power
supplies in a particular sequence and to switch off in the
reverse sequence. The sequencer can only be switched "on"
if the PROM power switch on the front panel is on and a
command is given to switch on. The absence of one of these
conditions will switch the sequencer off. If the sequencer
state change from the "on" to the "off" state then all
output port flip flops will be reset with the exception of
one signal on the control port, namely RPROM, which will
be set. In this way all PROM pins will be at a low level.

The control logic consists further of two re-triggerable
monoflops. These monoflops are used to give the basic
timing when programming a PROM. This is necessary since
the TWIN is interrupt driven and interrupts cannot be
inhibited e.g. the operator depresses the < ESC> key and
the slave is "paused" for an indefinite time.




Any time may be generated, however, by retriggering the
monoflop just before the CR time of O.1 mS has elapsed.
A software check on the monoflop state prior to the
retrigger pulse is made to check that no interrupt has
occurred.

Power Supplies

The power supplies are so constructed that they can be
switched off. Most have single level outputs and others

can be switched between two levels necessary for programming.
The following voltages are generated:

VDD + 12v

VCC + 5v

VBB = SV

VPP + 5v/+25.2v

PRDG + 26v rise and fall time is = 0.5uS 5; 2us
CS/WE + 12v

Each power supply is basically a 3 pin fixed voltage regulator
of the type uA78 or uA79 driven by a series darlington
enabling a switch on/off function. A ULN2003 is used to drive
the positive power supply darlingtons and provide high voltage
isolation. The + 26v supply is additionally switched via a
push-pull circuit with a CR delay to meet the rise/fall
requirements of the 2704/8. This circuit has a current sink
capability which is also required by the 2704/8. The maximum
current requirements are given in Fig. 2.

The supply to the power supplies is taken from the stabalized
power supplies of TWIN with the exeception of the 40v supply
which may either be supplied externally via the aux bus input
or derived from the 825115 PROM card.

vece VBB VDD VPP/PROG | CS/WE
2704/8 10 45 65 20 0.01
2716 100 - - 30 -

All values in mA

Fig. 2




5. Front Panel

The GP10 board is connected to the front panel PROM R, using the
excisting cable which mnormally connects PROM socket 1 to PR on
the 1702A PROM board. Depending on the PROM type to be programmed
2704/8 or 2716 edge connector P4 or P5 should be used respectively.

6. The 2716 EPROM

This PROM is a 16K UV eraseable PROM organized in a 2Kx8
bit matrix operating from a single +5v supply. The pin
configuration can be seen in Fig. 3.

L
A7 1 24 | vcC Ag-A1¢  address lines
A6 2 23 | A8 0g-07 data lines
A5 3 22 | A9 PD/PGM  Power down/program
A4 4 2l | VEP VCC Power Supply +5v
A3 5 20 | CS VPP Program Voltage
A2 6 19 | A1¢
A1 7 18 | PD/PGM
Ag 8 11101
oy 9 16 | 06
o1 110 15 | 05
02 1 1 14 | 04
GND | 12 13| 03

iz 5

There are five different modes in which this PROM can operate:

PINS

PD/PGM cs VPP | VCC OUTPUTS
MODE (18) (20) (21) | (24) | (19-11,13=17)
READ Vih VIL +5 +5 DOUT
DESELECT DON'T CARE VIH +5 +5 HIGH Z
POWER DOWN VIH DON'T CARE +5 +5 HIGH 2Z
PROGRAM PULSED VIL TO VIH VIH +25 +5 DIN
PROGRAM VERIFY VIL VIL +25 +5 DOUT
PROGRAM INHIBIT VIL VIH +25 +5 HIGH Z




T

Programming

Programming is. simple since all signals are TTL compatable.
After erasure all bit locations are set to 1's.

Programming is accomplished by raising the CS input to logic

1 thus selecting the data lines to the input/high impedance-
output state. VPP is then raised to 25v + 1v (in our case 25.2)
then the required address together with the required data is supplied.
After a minimum of 2 uS setting time a 50 mS programming pulse
is applied to the PD/PGM pin. The "next" required address and
data is presented and again a pulse is applied. This sequence
is then repeated until all locations to be programmed. have
been selected.

There is no restriction on the address selection sequence nor
do all addresses have to be programmed. The only timing
requirement with regard to the programming pulse is that the
rise and fall times exceed 5nS. This limit will never be
reached since this pulse is TTL generated.

The 2704/8 EPROM

These EPROMS are both UV eraseable and have a capacity of
4K and 8K organized in a 512x8 and a 1Kx8 matrix. With the
exception of capacity both EPROMS are identical and will
further be discussed as if one. This EPROM requires 3
power supplies + 5v, + 12v and - 5v. The pinning is shown
in Eige 4.

A7 1 = 24 VCL A@-A9 Address lines
A6 2 23 A8 0g-07 Data lines

Ab 35 22 A9 & CS/WE Chip select/write enable
AL 4 21 VBB Ve +5v

A% 5 20 CS/WE VDD +12v

A2 6 19 VDD VBB -5v :

Al 7 18 PROGRAM PROGRAM Program Pulse
AZ 8 11 O

of 9 16 06

o1 10 15 05

o2 W 14 04
GND 12 1% 03

& connected to GND if 2704

Fig. 4




The three possible operating modes of this EPROM are shown
an Rig. 5.

PIN NUMBER

ADDRESS
MODE DAgf1$/° INPUTS | VSS | PROGRAM | vDD | TS/wE | VBB | Voo
e 1-8 2| 18 lwo e (g feg

22,23
READ DOUT AIN aip| o |+12] vin |-5 {+5
DESELECT | HIGH IMPEDANCE | DON'T CARE [ GND | GND |+12| VIE |-5 |+5
PROGRAM DIN AIN GND | PULSED | +12 [ vIEW [-5 |+5

26V
Bigs 5
9. Programming the 2704/8

After erasure all bits are in the '1' state. Information is
introduced by selectively programming 'O's in the required
locations. —

To program the CS/WE input is raised to + 12v address O is
selected and the required information to be programmed is
presented to the data pins.

A program pulse is then given. The next sequentlal address
is then selected, the appropriate data is presented to the
data pins and again a program pulse is given. This sequence
is repeated until all addresses have been programmed.
Depending on the program pulse width the whole sequence must
be repeated n times. Since the pulse may be between 0.1 mS
and 1 mS and the product of pulse width must be a minimum of
100 mS with a pulse of 1 mS, 100 loops must be made.
Addresses which are not to be programmed should be written with
the original information.

The program pulse has a rise/fall time 1imit of min 0.5 u
and a maximum of 2.0 uS, which means that a CR network has
to be used. The pulse may not exceed + 27v and it must have
a voltage change of minimum 25v. At its lowest level it must
not exceed + 1v while sourceing a maximum of 3 mA.




10. Software

Since a program cannot occupy the same space as ROM informa-
tion and so as not to limit the maximum capacity of a PROM

to be programmed by the slave memory size all ROM information
is stored on disk in the form of a binary module. There are
three basic functions which are supported:

CP Compare PROM
RiP Read PROM
WP Write PROM.

For each function we have two subfunctions:

File handling
PROM read/write routines.

Only the PROM routines vary for different PROMs and functions
and the file handling routines vary only for the required
function. In this way it is possible to use the same file
handling routines together with other PROM routines. This
interface will be discussed later. The following routines exist

WP2716 WP2708 wWP2704
RP2716 RP2708 RP2704
CP2716 CP2708& CP2704.

Each routine has the following format:

Routine-name Filename A1 A2 A3 s

For a write command the PROM will be written starting at
address A2 and ending at address A3 with the information

from the binary file "filename" starting at address A1.

If the complement is required then C must be a 1.

For the read command the PROM will be read from address A2

to A3 and a new file will be created having a load address

A1, If the complement information is required then C must be

a 1. By loading the file so created and using the dump command
a listing of the ROM contents can be obtained.

The following error codes exists

o7 Write error

29 PROM Power not on

34 PROM address range exceeded
52 Incorrect Connector used.

The other errors that may occur are self explanatory.

163 gnother PROM type is to be programmed then a routine
hav1§g the fol}owing interface can be added to the standard
routines. The information exchange is via the registers

RO - high order port of the address
R1 low order part of the address
R2 Status

R3 Data.




Uile

The status should always be set to a zero unless an error
condition occurs. In that case the value filled in by your
routine will be displayed on the screen and the program
aborted. The routine will be in the form of a subroutine
having two or four entry points.

a. Read
b. Read close
c. Write
d. Write end.

For WP all four entry points are required.For CP or RP only
the read entry points are needed.

The read end or write end entry point is used to allow your
routine to switch off power supplies vect and will always
be called in the event of an error.

The entry points addresses are:

Read H'1000'!
Read close Hf 10035
Write H'1006!
Write end HEE1009!,

A listning of the write routine for the 2716 is given as
an example. The source PROM subroutines together with the
executable routines and command files is available on a
diskette which may be ordered under typenumber 56719,
12NC: 9390.281.10602 costing Hf1. 285,

Summary

Although two PROM types have been used here other types may
of course be programmed after making the necessary hardware/
software changes.




Appendix to HWOO3

Remove
B10a and B10b resistor networks

If the power supply is to be mounted on the GP10 board then the
connectors A8, A9 and A10 should be removed before any wiring

is attempted.
Above the free space so created the seperately constructed power

supply can be mounted.

Cut trace non component side (see layout 1)

FROM L0} REMARKS

A14/7 A14/8
A13/7 A13/8
A12/7 A12/8
D9/15 D10/1
D11/1 c11/8
E15/11 E12/15

Cut trace component side

E7/1 F4/13
A12/16 + 5v
B8bA A10/16

Add a wire non component side

FROM T0 REMARKS
E12/15 D12/10

B4/15 D12/10

E15/11 F4/13

D11/1 D10/1 RPROM
D10/1 A6/7 RPROM
D12/11 A15/8

E13/7 A13/10

A6/1 A12/6 PDLOW
A6/2 A12/5 PDHIGH
A6/3 A15/5 SWPON
A6/4 A14/11 RPGM
A6/5 A14/2 SCs
A6/6 ’ A14/10 SPGM
A6/7 A12/3 RPROM
A6/8 . A14/3 RCS
A9/1 P5-4 cs
A9/6 P5-3 A10
A9/7 P5-6 P4-6 A9

A9/8 P5-7 P4-T A8



FROM

AT/1
AT/2
AT/3
AT/4
A7/5
AT/6
AT/7
A7/8
A10/1
A10/2
A10/3
A10/4
A10/5
A10/6
A10/7
A10/8
A10/1
A10/2
A10/3
A10/4
A10/5
A10/6
A10/7
A10/8
A9/16
A9/15
A9/13
A9/14
A9/12
A14/1
A14/14
A14/15
A14/7
A14/6
A15/3
A15/6
A13/2
A13/3
A13/4
A13/5
A13/6
A13/7
A13/11
A15/12
A15/11
A15/9
P5-26
P5-15
P4-25
P4-25
A4/3
A4/5
A4/

70
P5-19
P5-20
P5-21
P5-22
P5-23
P5-24
P5-18
P5-17
A10/16
A10/15
A10/14
A10/13
A10/12
A10/11
A10/10
A10/9
P5-1
P5=9
P5-10
P5-11
P5-12
P5-13
P5-14
P5-16
A14/4
A14/5
A15/2
A15/1
A13/15
A14/9

Capacitor

Capacitor Resistor Junction
Capacitor Resistor Junction

Capacitor &
A15/4

A13/9

A13/3

A9/9

A13/14
A13/13
A13/12
A13/8
A15/13
A15/6
415/10
D2/13%

ov

ov/

A4/2

A4/4

A15/2

A15/1
Collector TR1

X items mounted separately

P4-19
P4-20
P4-21
P4-22
P4-23
P4-24
P4-18
P4-1T

P4-1

P4-9

P4-10
P4-11
P4-12
P4-13
P4-14
P4-16

P5-2

A14/8

CSLOW
PD/PGM

POWER ON
GND

x

x

x

OFF

+ 3v

+ 3v
SWOFFVPP
SWOFFVCCVDD

GND
SWONVBB
OFF

RESET

GND

GND

PROM PWR SWCON4
PROM PWR SWCON5



FROM

P4-15
P4—;6
A13/1
A12/1
A12/1
A12/7
A13/4
A12/13
A12/10

Io

ov

ov /
A13/2
A12/2
A13/13
A12/4
A12/7
A12/12
A12/11

Power Supply Connections

A12/16
A12/15
A12/14
12/12
A12/10
A13/11
VDD

vee

CS/WE

VBB

PROG

VPP
P1-11/12
P1-13/14
P1-5/6/7/8
P1-1/2/3/4

The + 40v supply may

Base
Base
Base
Base
Base

P4-3
P4-8
P4-4
P4-5
P4-T7
P5-5
+ 12v
- 12v
+ 40v
+ 5v

of
of
of
of
of
to PROG

Darlington for VDD

Darlington for
Darlington
Darlington
Darlington

vee
CS/WE
26.8v
S5v

for
for
for

control circuit

P5-8

input
input
input
input.

REMARKS

GND

GND

+ 3v
SWOFFVCCVDD
SWOFFVCCVDD
SWOFF VPP
SWOFF VPP

either' be supplied by an external power supply

connected at the rear of the TWIN at the aux bus input and logic
ground or a wire has to be connected on the 8258115 PCB from capacitor
C27 at E10-11 positive side to P1-5/6/7/8 and fuse F1 changed to a

2A slow blow

Components for GP10

ary

P e Y

ITEM

ULN2003 IC
74195 IC
14123 IC
7400 IC

REV.

A

POSTTION

A
A
A
A

e
13
14
15



QTY ITEM DESCRIPTION

i UVA79MO5CU 3 pin negative voltage regulator 5 V
2 uA78MHV12CU 3 pin voltage regulator 12 V
1 uA78MHVO8CU 3 pin voltage regulator 8 V
1 UA78MHV12CU 3 pin voltage regulator 18 V
2 uA78MO5CU 3 pin voltage regulator 5 V
1] 7407 FGe

5 BD331 NPN power darlington

1 BC558 PNP transistor

1 2N2907 PNP transistor

2 2N2222 NPN transistor

12 0.1yl capacitor 50VWG

1 0.01uF capacitor 50VWG

5 BYX36 diode

3 BAX13 diode

3 8K2 1/4W resistor

1 3K3 1/8W resistor

2 11K 1/8W resistor

3 10K 1/8W resistor

2 3K 1/8W resistor

1 2K17 1/@W resistor

2 2K2 1/8W resistor

2 39 1/4W resistor

2 5K6 W resistor

2 10K pot variable resisbor

2 33000pf capacitor 6VWG

1 0.68uF capacitor 10VWG

Adjustments

Adjust potmeters to give a pulse of minimum 0.1 mS for PD/PGM and
CSLOW.

Note: Although the minimum time constant of 0.1 mS is not critical
during normal programming it is, however, important if the
program is interrupted. The program pulse length should not
then exceed the maximum for the PROM being programmed. This
is of course far more critical for the 2704/8 than the 2716
since the maximum program pluse is 1 mS and 55 mS respectively.

REV. A
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I 03 A6-1 PDLOW
05 A6-2 PDHIGH
FUuTPUT 07 A6-3 SWPON
0 A6-4 RPGM
PORT 0 11 A6-5 SCS
B A6-6 SPGM
SRR A6-7 RPROM
A4 71 A6-8 RCS
s ! 11 5
R E9 D7 - A9-1 P5-4 Ccs (20)
guTPUT e [
D9 0
PORT 2 0 A9-5
WO 09 A9-6 P5-3 A10 (19;
~% 2 11 A9-17 P5-6 P4-6 A9 (22
1 A9-8 P5-7 P4-7 A8 (23)
1
c 03 = ATt P5-19 P4-19 A7 01
" o e A7-2 P5-20 P4-20 A6 E02§
07 A7-3 P5-21 P4-21 A5 (03
T
ik 8 A;-g pg-zz P4-22 A4 EO4§
o 57 P5-23 P4-23 A3 (o
el T BN 7 [o5 A7-6 P5-24 P4-24 A2 gozg
i 0 AT7-7 P5-18 P4-18 A1 (o7)
1 09 A7-8 P5-17 P4-17 A0 (08)
1 o1 {T5]  REROM
4 07 A10-1 P5-1 P4-1 g (7
R E10 D10 FU5 A10-2 P5-9 P4-9 g6 (16)
FUuTPUT 03 A10-3 P5-10 P4~-10 # (15
09 A10-4 P5=11 = P4-11 2 (12
"R 3 T A10-5 P5-12 P4-12 23 (13
: | e 15 A10-6 P5-13 P4-13 g2 11
R s P m; ------ 05 A10-7 P5-14 P4-14 g1 10
15 ] & D11 < A A10-8 P5-16 P4-16 go (o9
01 b RPROM
A10-16
z:zz—:zﬂ
A1o-13:_JJJ ALL NUMBERS WITHIN BRACKETS
roer 3 A10-12 REFER TO THE PROM PINS
A10-11
----- A10-10
Cc10 A10-9 5v
Sv
49-16 10K 10K
c9 A9-15 SCS : PCM
INPUT SRR U e l RCS . l RPGM
BEEgmnn U e 5K6 02701 5K6 10TO09
PORT 2 i SPWTT A ¥ 8 : i
; A4 3300pf
3300pr Y o 3 |93 T AN o
] 04 0% 12
CSLOW
|
P5-2 —— PD/PGM (18)
b RESET
A4
E13/7 49-9 <} P5-25 ~— PROM PMR SWCONS
: .Jq P4-25 T PROM PMR SWCON4
Lo wego3[0q | +5v
1
POWERON 2K2
2] A% 11K
14 05
SWOFFypp = QB 443 B o; +40v
SWOFFVCCVDD ) o ¢ = 2N2222
QD D¢
e SWONVBB ll vt RO > 49-9 P5-26 —= PROM SWCOM
-> P4-26 — PLOM SWCOM
P5-15 — GND é122
] P4=15 =~ GND (12)
S _J

REV A



B b, 2 A
o

ULN2003

BD331 uA78MHV12CV

I

.- P4-3(19)

3 |O.1uF

SWOFFVCCVDD b - ¥

RPROM ._._.Z._

PDLIGH -
it

PDLOW
SWOFFVPP

A Y R
NS R ON

Gj8

— ALL RESISTORS 1/8W
UNLESS OTHERWISE
SPECIFIED

+12v P5-8(24)
P48 (24)
BD331 uA78MHV12CU
e T— P4-4(20)
T 0.1uF
R uA79MO5CU . :
-12v 7 W ‘T— P4—5(21)
0.1uF 0.68
SWONVBB=—E—1
10K
174072 KT t 2N2607

SLo P4-2(18)

2N2222 0.01uF

uA78MHVO8CU
26.8v
AX
Tn l ;
A7BMEVI8GU
] 0.1uF
0. 1uF
:E' m*YXF BYX36
: 1
BD331 uA78MO5CU BYX36
+1‘2v / S P5-5(21)
= 10K

ol b

VDD(+12v)

vee (+5v)

CS/WE

VBB (-95v)

. PROG (0-26v)

VPP (+5v/25.2)



SUBROUTINE WRITE & CHECK

2716 EPROMN

< WRITER ’

SAVE ADDR.
AND DATA

MAX
ADORESS
EXCEEDED

ADDERR

17
TIME IN

SWITCH
POWER ON

SET FOR
WRITE

ROUT INE

NO

PRESET ALL
QUTPUTS FOR
0 voLT

PROM
POWER SWITCH POWERR -
ON

CONERR

PRESENT
ADDR AND
DATA TO

EPROM

0.08 w5 NO
EL APSED ‘



MONOFLOP

—-

YES
TIME ELAPSED
NO SWITCH
POWER OFF
SUBROUTINE
RETRIGGER
MONOFLOP
SET STATUS
T0 WRITE
ERROR (M107")
PROGRAM NO
PULSE = 50mS | 3
RETURN
YES
RESET
MONOFLOP
SET STATUS
T0 NO
ERROR (M 100')

RETURN



WRITEM

y

SHITCH
POWER OFF
SUBROUT INE

RETURN ’
‘ READPR ,

SAVE ADDR

~

—10-

SWITEH
POWER ON

PRESET ALL
QUTPUTS TO
INITIAL STATE

PROM
POWER SWITCH
ON

PRESET STATUS
NO ERROR
MO0 !

&

POWERR



Sy

SET STATUS SET STATUS
TO INCORRECT TO ADDRESS
CONNECTOR (H?1521) ERROR (H!341)

RETURN RETURN

J €

SWITCH
POWER OFF
ROUTINE

SET STATUS RETURN
TO PROM POWER
NOT IN (H'29!)

=
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The source PROM subroutine supplied on disc may give a warning
if assembled using the relocatable assembler for the source

line(s).

ANDI,d -1-CSLOW-NC-POWONN

The assembler sees this construction as a 2 byte constant
having the valve H'FFTZ'.
The high order byte will be taken giving an incorrect value.

To overcome this problem the source code'may be changed so:

ANDI,#  » -1-CSLOW-NC-POWONN

or if prefered:

ANDI,# ) .NOT.(CSLOW+NC+POWONN)

Rev. A



