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I f the 40 V supply was missing or fuse F1 was blown then the
EPROM p a r t i c u l a r l y the 2704/8 types could be damaged.
To overcome t h i s t h e l o g i c c i r c u i t diagram has been a l t e r e d .
This change does not e f f e c t the s o f t w a r e in any way.

There were a l s o c e r t a i n e r r o r s and omiss ions i n the appendix
o f HW003. These have been c o r r e c t e d and updated to inc lude
the 40 V check. The old pages should be removed and replaced
by the pages a t t a c h e d to t h i s n o t e .



- 2 -

1. Command Decoding

Here the necessary I/0 address and operat ion decoding i s made
and the appropriate I / 0 port is s e l e c t e d ( f o r f u r t h e r i n f o r -
mation see System Reference Manual, chapter 7)

2. 1/0 Por t s
Information is r ead /wr i t t en from the I/0 ports when the
required I/0 address is equal to the actual address . ( in our
case E8 - EF) Written information is fi r s t latched into a
fl i p fl o p before being amplified by the t r i s t a t e line dr ivers .
Data remains unchanged u n t i l e i t h e r new i n f o r m a t i o n over-
writes the ex i s t ing information or a reset is given from the
c o n t r o l logic. The o u t p u t p o r t s 0 to 3 a r e used as f o l l o w s :

P o r t O
P o r t 1
Por t 2
P o r t   ろ

a d d r e s s H ' E 8 '
a d d r e s s H'E9'
a d d r e s s H 'EA'
a d d r e s s H ' E B '

C o n t r o l
PROM address l i n e s AO - A7
PROM address lines A8 - A15 *
PROM data (write)

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

All read p o r t s a r e n o n - l a t c h e d such t h a t t h e i n f o r m a t i o n t h a t
i s read i s only valid a t that moment in time.
Only two p o r t s a r e used:

Por t 2
P o r t 3

a d d r e s s H 'EA'
a d d r e s s H'EB'

S t a t u s
PROM data (read)

3. Control logic

This logic cons i s t s of a sequencer to switch on the power
s u p p l i e s in a p a r t i c u l a r sequence and to switch o ff i n the
r e v e r s e sequence . The s eq u en ce r can only be swi t ched "on"
if the PROM power switch on the f ront panel is on and a
command is given to switch on. The absence of one of t hese
c o n d i t i o n s wi l l swi tch the s eq u en ce r o f f . I f the s e q u e n c e r
s t a t e change from the "on" to the "off" s t a t e then a l l
output port fl i p flops will be reset with the exception of
one signal on the control port, namely RPROM, which will
be s e t . In t h i s way a l l PROM p i n s w i l l be a t a low l e v e l .

The control log ic consists fu r the r of two r e - t r i gge rab le
monoflops. These monoflops are used to give the basic
timing when programming a PROM. This is necessary since
the TWIN i s in te r rup t driven and i n t e r rup t s cannot be
inh ib i ted e .g . the operator depresses the <ESC> key and
the slave is "paused" for an i n d e fi n i t e time.
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Any time may be g e n e r a t e d , however, by r e t r i g g e r i n g the
monoflop just before the CR time of 0.1 mS has elapsed.
A s o f t w a r e check on the monoflop s t a t e p r io r to the
r e t r i g g e r pulse i s m a d e t o check that no i n t e r r u p t has

occurred.

4. Power Supplies
The power supplies are so constructed that they can be
swi tched off. Most have single level o u t p u t s and o t h e r s
can be switched between t w o l e v e l s neces sa ry for programming.
The fo l lowing voltages are g e n e r a t e d :

VDD
VCC
VBB
VPP
PRDG
CS/WE

+ 12v
+ 5v

5v

+ 5v/+25.2v
+ 26v
+ 12v

rise and fall time is ≥ 0.5us ≤ 2us

Each power supply is b a s i c a l l y a 3 pin fi x e d vo l t age r e g u l a t o r
of the type uA78 or A79 driven by a ser ies darlington
enabling a switch on/off function. A ULN2003 is used to drive
the pos i t ive power supply d a r l i n g t o n s and provide high v o l t a g e
i so la t ion . The + 26v supply is additionally switched via a
push-pul l circuit with a CR delay t o meet the r i s e f a l l
r equ i r emen t s o f the 2704/8. This c i r c u i t has a c u r r e n t s ink
capabi l i ty which is also required by the 2704/8. The maximum
c u r r e n t r equ i r emen t s are given in Fig. 2.
The supply to the power supplies i s taken from the s t a b a l i z e d
power s u p p l i e s o f TWIN with the execept ion o f the 40v supply
which may either be s u p p l i e d e x t e r n a l l y v ia the aux bus input
o r d e r i v e d from the 8 2 1 1 5 PROM c a r d .

VCC VBB VDD VPP/PROG CS/WE
2704/8 10 4 5 65 20 0.01
2716 100 - 30 -

A l l v a l u e s in mA

Fig. 2
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5. F ron t Panel

The GP10 board i s connected to the f r o n t panel PROM R, us ing the
exc is t ing cable which normally 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 r e spec t ive ly.

6. The 2716 EPROM

This PROM i s a 16K UV e r a s e a b l e PROM organ ized in a 2Kx8
bi t matrix operat ing from a s ing le + v supply. The pin
configuration can be seen in Fig• 3.

A7
A6
A5
A4
A3
A2
A1

01
02
GND

1 
2 

3 
4 

5 
6

7
8
9

10
11
12

24
23
22
21
20
19
1 8
17
16
15
14
1 3

VCC
A8
A9
VPP
CS
A10
PD/ PGM
07
06
05
04
0 ろ

00-07
PD/ PGM
VCC
VPP

a d d r e s s l i n e s
d a t a l i n e s
Power down/ program
Power Supply +5v
Program Vo l t a g e

F i g ・ ろ

There a r e fi v e d i f f e r e n t modes in which t h i s PROM can o p e r a t e :

PINS

MODE

PD/ PGM
(18)

C S
(20)

VPP
(21 )

VCC
(24)

OUTPUTS
（ 1 9 - 1 1 , 1 3 - 1 7 ）

READ VIL V I I +5 DOUT
DESELECT DON'T CARE VIH +5 HIGH Z
POWER DOWN VIH DON'T CARE +5

お
 古

 お
 お

 お
 さ

HIGH Z
PROGRAM PULSED VIL TO VIH VIH +25 DIN
PROGRAM VERIFY VIL VIL +25 DOUT
PROGRAM INHIBIT V I L VIH +25 HIGH Z
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7• Programming

Programming is. simple since a l l signals are ITI compatable.
After erasure al l bit locations are se t to 1's.
Programming is accompl ished by r a i s i n g the CS inpu t to l og i c
1 thus s e l ec t i ng the data l ines to the input/high impedance-
output state. VPP is then raised to 25v + 1v (in our case 25.2)
then the r e q u i r e d a d d r e s s toge ther with the r e q u i r e d da ta i s s u p p l i e d .
A f t e r a minimum of 2 u s s e t t i n g time a 50 mS programming pu l se
is applied to the PD/PGM pin. The "next" required a d d r e s s and
data i s presented and again a pulse is applied. This sequence
i s then repeated un t i l a l l loca t ions to be programmed. have
b e e n s e l e c t e d .
The re i s no r e s t r i c t i o n on the a d d r e s s s e l e c t i o n s e q u e n c e n o r
do a l l a d d r e s s e s have to be programmed. The only t iming
requirement with regard to the programming pulse is that the
r i s e and f a l l times exceed 5nS. This l i m i t w i l l n e v e r be
reached since this pulse i s TIL generated.

8. The 2704/8 EPROM
These EPROMS are both UV eraseable and have a capacity of
4K and 8K o rgan i zed in a 512x8 and a 1Kx8 m a t r i x . With the
e x c e p t i o n o f c a p a c i t y both EPROMS a r e i d e n t i c a l and w i l l
fu r ther be discussed as i f one. This EPROM requires 3
power supplies + 5v, + 12v and - 5v. The pinning is shown
in Fig . 4.

A7 1
A6 2
A5
A4
A3
A2 9 

S 
カ

 と

A1 7
АФ 8

9
01 10
0 2 11

GND 12

24 VCL
23 A8
22 49 #
21
20

VBB
CS/WE

19 VDD
1 8 PROGRAM
17
16

07
06

15 05
14 04
13 03

AP-A9
00-07
CS/WE
VCC
VDD
VBB
PROGRAM

A d d r e s s l i n e s
D a t a l i n e s
Chip select/write enable
+5v
+12v
-5v

Program Pulse

# connected to GND if 2704

Fig. 4
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The three possible operating modes of this EPROM are shown
i n F i g . 5.

PIN NUMBER

MODE DATA I/0
9-11

1 3 - 1 7

ADDRESS
INPUTS
1-8

22,23

vSS
12

PROGRAM
18

VDD
19

CS/WE
20

VBB
21

VCC
24

READ
DESELECT
PROGRAM

DOUT
HIGH IMPEDANCE

DIN

AIN
DON'T CARE

AIN

GND
GND
GND

GND
GND

PULSED
26V

+12
+12
+12

VIL
VIH

VIHW

- 5
-5

-5

+5
+5
+5

Fig. 5

9. Programming t h e 2704/8
After e r a s u r e a l l b i t s a r e i n the ' 1 ' state. Informat ion is
introduced by se lec t ive ly programming 'O's in the required
l o c a t i o n s .
To program the CS/WE input is raised to + 12v address 0 is
s e l e c t e d and the r e q u i r e d i n f o r m a t i o n to be programmed is
p r e s e n t e d to the d a t a p i n s .
A program pu l se is then g i v e n . The nex t s e q u e n t i a l a d d r e s s
is then selected, the appropriate data i s presented to the
data pins and a g a i n a program pulse i s given. This sequence
is repea ted u n t i l a l l a d d r e s s e s 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

100 mS wi th a pulse of 1 mS, 100 loops must be made.

the o r i g i n a l i n f o r m a t i o n .
The program pulse has a r ise/fal l time limit of min 0.5 us
and a maximum of 2.0 us, which means t ha t a CR network has
to be used. The pulse may not exceed + 27v and i t must have
a v o l t a g e change o f minimum 25v. At i t s lowes t level i t must
n o t exceed + 1v whi le s o u r c e i n g a maximum of 3 mA.
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10. Software

Since a program cannot occupy the same space as ROM informa-
t i o n and s o as n o t t o l i m i t t h e maximum c a p a c i t y o f a PROM
to be programmed by the slave memory s i ze a l l ROM information
i s s t o r e d on d isk in the form o f a b inary module. There a r e
t h r e e b a s i c f u n c t i o n s which a r e s u p p o r t e d :

CP
RP
WP

Compare PROM
Read PROM
Write PROM.

F o r e a c h f u n c t i o n we have two s u b f u n c t i o n s :

F i l e handling
PROM r e a d w r i t e r o u t i n e s .

Only the PROM r o u t i n e s vary fo r d i f f e r e n t PROMs and f u n c t i o n s
a n d the fi l e h a n d l i n g rou t ines vary only for the r e q u i r e d
function. In th i s way i t is possible to use the same fi l e
h a n d l i n g r o u t i n e s t o g e t h e r with o t h e r PROM r o u t i n e s . Th i s
i n t e r f a c e w i l l be d i scussed l a t e r . The fo l lowing r o u t i n e s e x i s t

WP2716
RP2716
CP2716

WP2708
RP2708
CP2708

WP2704
RP2704
CP2704.

E a c h r o u t i n e h a s t h e f o l l o w i n g f o r m a t :

Routine-name Filename A1 A2 A3 C.

F o r a w r i t e command t h e PROM w i l l be w r i t t e n s t a r t i n g a t
a d d r e s s A2 and e n d i n g a t a d d r e s s A3 wi th the i n f o r m a t i o n
from the b ina ry fi l e " fi l e n a m e " s t a r t i n g a t a d d r e s s A1.
I f the complement i s r e q u i r e d then C must be a 1.
For t h e r e a d command t h e PROM w i l l be read from a d d r e s s A2
to A3 and a new fi l e will be created having a load address
A1. If the complement information i s required t h e n C must be
a 1. By load ing the fi l e so c r e a t e d and u s i n g the dump command
a l i s t i n g o f the ROM c o n t e n t s can be o b t a i n e d .
The f o l l o w i n g e r r o r codes e x i s t :

07
29
34
52

W r i t e e r r o r
PROM Power n o t on
PROM a d d r e s s range exceeded
I n c o r r e c t Connector used.

The o t h e r e r r o r s t h a t may occur a r e s e l f e x p l a n a t o r y.

I f ano the r PROM type is to be programmed then a rou t ine
having t h e following in t e r f ace can be added to the standard
r o u t i n e s . The informat ion exchange is v i a the r e g i s t e r s
RO
R1
R2
R3

high order port of the address
low order part of the address
S t a t u s
D a t a .
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The s t a t u s s h o u l d a l w a y s be s e t t o a z e r o u n l e s s an e r r o r
cond i t ion occurs . In tha t case the value fi l l e d 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 poin ts .

a . Read
b. Read c l o s e
c . W r i t e
d. Wri te end.

For WP a l l four entry po in t s a r e r equ i r ed . For CP or RP onlythe read e n t r y p o i n t s a r e needed.
The read end o r w r i t e end e n t r y po in t i s used to a l l o w your
rou t ine to switch off power s u p p l i e s vect and wi l l alwaysbe c a l l e d i n t h e e v e n t o f an e r r o r .
The entry points addresses are:

R e a d
Read c l o s e
W r i t e
W r i t e e n d

H' 1 0 0 0 !

⽿ ' 1 0 0 3 9
H' 1006'
H' 1 0 0 9 '

A l i s tn ing of the write routine for the 2716 is given as
an example. The sou rce PROM s u b r o u t i n e s t o g e t h e r with the
e x e c u t a b l e r o u t i n e s and command fi l e s i s a v a i l a b l e on a
diskette which may be ordered under typenumber 56719,
12NC: 9390.281.10602 costing Hf1. 285•

11. Summary

Although two PROM types have been used here o t h e r types may
of course be programmed a f t e r making the necessary hardware/
s o f t w a r e c h a n g e s .



Appendix to HW003

Remove
B10a and B10b r e s i s t o r n e t w o r k s

I f the power supply is to be mounted on t h e GP10 board then the
connectors A8, A9 and A10 should be removed before any wiring
is a t t e m p t e d .
Above the f r e e space so c r e a t e d the s e p e r a t e l y c o n s t r u c t e d power
supply can be mounted.

Cut trace non component side (see layout 1)

REMARKS

E15/11 E12/15

C u t t r a c e component s i d e
E 7 / 1
A12/16
B8b/4

F4/13

Add a w i r e n o n component s ide

FROM
A14/7 A14/8
A13/7 A13/8
A12/7 A12/8
D9/15 D10/1
D11/1 C11/8

REMARKS

B 1 2 / 1 5
B4/15
E15/11
D11/1
D10/1
D12/11
E13/7
A 6 /
A6/2
A6/3
A6/4
A6/5
A6/6
A 6 /
A6/8
49/1
A9/6
49/7
49/8

D12/10
D12/10
F4/13
D10/1
46/7,
A15/8
A13/10
A12/6
A12/5
A15/5
A14/11
A14/2
A14/10
A12/3
A14/3
P5-4
P5-3
P5-6
P5-7

P4-6
P4-7

RPROM
RPROM

PDLOW
PDHIGH
SWPON
RPGM
SCS
SPGM
RPROM
RCS
c s
A10
A9
A8
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47/1
A7/2
A7/3
A7/4
A7/5
A7/6
47/7
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
A 1 0 / 8
A 9 / 1 6
49/15
49/13
49/14
49/12
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
A 4 / 3
A4/5
A4/1

TO

P5-19
P5-20
P5-21
P5-22
P5-23
P5-24
P 5 - 1 8
P5-17

P4-19
P4-20
P4-21
P4-22
P4-23
P4-24
P 4 - 1 8
P4-17

A10/16
A10/15
A10/14
A 1 0 / 1 3
A10/12
A10/11
A10/10
A10/9
P5-1
P5-9
P 5 - 1 0
P5-11
P 5 - 1 2
P 5 - 1 3
P 5 - 1 4
P5-16

P4-1
P4-9
P 4 - 1 0
P4-11
P4-12
P 4 - 1 3
P4-14
P4-16

A14/4
A14/5 P5-2
A15/2
A15/1
A13/15
A14/9 A14/8
C a p a c i t o r
C a p a c i t o r   R e s i s t o r   J u n c t i o n
C a p a c i t o r R e s i s t o r J u n c t i o n
C a p a c i t o r   ⽴
A15/4
A13/9

41/3
A13/14
A13/13
A13/12
A13/8
A15/13
A15/6
A15/10
D2/13
OV
Ov
A4/2
A4/4
A15/2
A15/1
C o l l e c t o r TR1

* items mounted s e p a r a t e l y

REMARKS

A7
A6
A5
A4
A3
A2
A1
AO
07
06
05
04
03
02
01

07
06
05
04
03

02
01

CSLOW
PD/ PGM

POWER ON
GND
⽴
⽴
⽴

OFF
+   3 v
+   3 v
SWOFFVPP
SWOFFVCCVDD

GND
SWONVBB
OFF

RESET
GND
GND
PROM PWR SWCON4
PROM PWRSWCON5

REV. A



-   3   -

FROM

P4-15
P4-26
A13/1
A12/1
A12/1
A12/7
A13/4
A12/13
A12/10

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

REMARKS

GND
GND
+   3 v

SWOFFVCCVDD
SWOFFVCCVDD
SWOFF VPP
SWOFF VPP

Power Supp ly Connections

A12/16
A12/15
A 1 2 / 1 4
1 2 / 1 2
A12/10
A13/11
VDD
VCC
CS/WE
V B B

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

Base o f Da r l i ng ton fo r VDD
Base of D a r l i n g t o n for VCC
Base of Darlington for CS/WE
Base of Darlington for 26.8v
Base o f Da r l i ng ton fo r 5v
to PROG c o n t r o l c i r c u i t
P4-3
P4-8
P4-4

P5-8

P4-5
P4-7
P5-5
+ 12v

- 12v
+ 40v
+ 5v

input
input
input
inpu t .

The + 40v supply may e i the r be supplied by an external power supply
connected at the rear of the TWIN a t the aux bus input and logic
ground or a w i r e h a s to be c o n n e c t e d on t h e 8 2 1 1 5 PCB from c a p a c i t o r
027 a t E10-11 pos i t ive side to P1-5/6/7/8 and fuse F1 changed to a
2A s l o w blow

Components f o r GP10

QTY

1

ULN2003 IC
74195
74123
7400

POSITION
A 12
A 13
A 14
A 15

REV. A
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ITEM DESCRIPTION

UA79MO 5CU
UA78MHV12CU ろ p in v o l t a g e r e g u l a t o r 12 V
UA7 8MHV08CU ろ pin vo l tage r e g u l a t o r 8 V
UA 78MHV 12CU ろ pin v o l t a g e r e g u l a t o r 18 V

⼄
 

L 
L 

S 
レ

 
レ

 
レ

 マ
 
レ

UA78M05CU 3 pin voltage regu la to r 5 v
7407 I .C.
B D 3 3 1 N P N power d a r l i n g t o n
BC558 PNP t r a n s i s t o r
2N2907 PNP t r a n s i s t o r
2N2222 NPN t r a n s i s t o r

12 0.1uF c a p a c i t o r 50VWG
0.01uF capacitor 50VWG
BYX36 d i o d e
BAX13 d i o d e
8K2 1/4W r e s i s t o r
3K3 1/8W r e s i s t o r
11K 1/8W r e s i s t o r
10K 1/8W r e s i s t o r

L 
N

 
Z 

Z 
Z 

Z 
L 

N
 

E 
Z 

L 
S 

I 
S 

L

3K 1/8W r e s i s t o r
2K7 1/8W r e s i s t o r
2K2 1/8W r e s i s t o r
39 1/4W r e s i s t o r
5K6 ZW resis tor
10K pot v a r i a b l e r e s i s t o r
3 3 0 0 0 p f c a p a c i t o r 6VWG
0.68F c a p a c i t o r 10VWG

3 pin n e g a t i v e vo l t age r egu la to r 5 v

Adjustments

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

Note: Although the minimum time c o n s t a n t o f 0 .1 mS i s n o t c r i t i c a l
during normal programming i t is, however, important if the
program i s i n t e r r u p t e d . The program pulse length should not
then e x c e e d the maximum f o r t h e PROM b e i n g programmed. Th i s
i s of course f a r more c r i t i c a l f o r the 2704/8 t han the 2716
since the maximum program pluse is 1 mS and 55 mS r e s p e c t i v e l y.

REV. A
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O U T P U T

PORT O

dUTPUT

PORT 2

OUTPUT

PORT 1

OUTPUT

5 B T   3

INPUT

PORT 3

INPUT

PORT 2

1 0

11

08

10
A15

09

A15
12

R B5

05
15 R"B4

R E9

15

R
E12

E7

15
R E8

R E10

R E11

C11

C 1 0

C9

D12

RESET
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The s o u r c e PROM s u b r o u t i n e s u p p l i e d on d i s c may g ive a warning
if assembled using the relocatable assembler f o r the source

line (s) .

ANDI,$ -1 -CSLOW-NC-POWONN

The a s s e m b l e r s e e s t h i s c o n s t r u c t i o n a s a 2 byte c o n s t a n t

having the valve H'FF7' .
The high o r d e r byte w i l l be taken g i v i n g an i n c o r r e c t value.

To overcome t h i s problem the s o u r c e code may be changed so:

ANDI, D > - 1-CSLOW-NC-POWONN

or if p r e f e r e d :

ANDI, > • NOT. (CSLOW+NC+POWONN)
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