
....._....SERVICE

/I\

fx

1%

4I\

 K~å\\\*\*f\-

-_ *1
4440
TWIST
VIDEO TERMINAL

Editi0n 1
Pub1.N0. 1160 84 14-12/1 Eng
MAY 1984/K.F.

Facit AB. Service Support Department. S-597 00 ÅTVIDABERG. SWEDEN



_'
_4<\ xl

I

f

 _ï u¥&vW

_



. . ..,.,.. .._. . ._".-~'%-".-'-~,'.~'%'--"åfßïgiiïgt-2--".--'.~' '.~".~°".-~ '-' -' .~° .- .-° -..--.:.--,'..-si.-en-1:--1:2-112.12.-1:--1:.-:th

SCOPE OF THE MANUAL 0

ííí

00
[\)-.L

wwwwoowooNN
OCOCCOOO

-|=-|>4>wr\>-\com

|'\)_.\

1

1

3

1
1

f\

f'\

f\

f\

-å-å-P-F

(UIQ-B

U'lU1U'IU'1U'lU'IU1U1U_'lU1Lf'|U1U1

OOCOIOOOCOOI
-åCA.)I\3I\')I\)|'\)|\)|\3|\3|\)|\)-Å

@\lO'IU'l-å00|\)-5

\|\|\l\|\|\|\|\|\|\l\I\l\|\|\|\|O30101050\O1010\O'|CDO30301G30)O303G3

00000000000000000000000000000000

0O(.0I\)|Vl\)|UI\')I\)l\)--\-\-\-1-\-\æ\|\l\|\|\|\l\|\|\l\lO\U1->U)|\)--\

L@@&L;;&&ß&;KKHKKKLHH

00000000000000

-\I\)-BOOIV-\æ\|O1U"|-å(a)|\)-\

APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX

APPENDIX 81

;:-;-:---:.-_.

TABLE OF CONTENTS
~ ~..~-..--,.--,.-;,.--.~-;.--;.~-;.--;.-~;.-;;.-;;.-';.-g,-~;.--;.-1' "'.--'.--'.~-'.-~ .--'.-- .-- .-- .-° .-°.-- .-- .-N.-~ .-° .-~ .-. ,.. ,.. ,.. _.. _.._,.- ,.-_..-_..-_.. _.. ,.._,.- ,.- ,.- ,.-_.... ,. . ,- - . .-.. .. .. .- .- . _...-_.-..1 _..-,..-_;,.-_,.¿;..¿_.-;_.-_,.-,..-,..-,..¿,..¿,.._1.~_,.-_..¿_,.-.. _..-1.»,..~g..-,.--,.--_.--_.--,.-1,.-1,»,..-_..-,.~-,.-°..- ..~~__ . . . .. _ . _ _ _ . _.. _ .__ __ __ __ __ .- :.~~°,.--1.-0,.-~..--,.~ .. ~,.¿-_.. ~_,. '.- °,.--1.--,. ,. -,.o°. __ _;,.n_,.-_..~,.-° .-'. -1:---'---.--1.--;.--1.--:t--1.~ . -~ . '~.'.1-'..---..%-'..-~.'.--

I N T R O D U C T I O N

DESIGN
SPECIFICATIONS

l\)l\3

L.

o-170

Zl'f'|

L/If)

'Of

f1'1I-4

(")<

--|o-1

r-12

CCD

V

U N P A C K IIN G A N D

N 5
POWER AND SIGNAL HIRING
POWER-UP PERFORMANCE CHECK
ERROR CODES

' I O N 6I N S T A L L A T
ACCESS TO THE MAIN LOGIC BOARD IN DISPLAY UNIT
ACCESS TO THE KBD LOGIC BOARD
KEYCLICK AND BELL VOLYME ADJUSTMENT
JUMPERS
MLB JUMPERS
KBD JUMPERS'

I N E R F A C E I N F O R M A T
V.24/RS-232-C SIGNAL LEVELS

T I O N

1/0 coNNEcToR PIN ASSIGNMENTS
PRINTER coNNEcToR PIN ASSIGNMENTS

TS E U P

SET-UP MODE STRUCTURE
SHITCH GROUP C.3 & 4 (STATUS LINE)

- M O D E 8

USER STATUS, SHITCH 3:1
STA
STA
STA
STA
STA

"US LINE- CURSOR POSITION, SWITCH 3:2
"US LINE- TIME, SHITCH 3:3
"US LINE- TERMINAL MODE, SWITCH 3:4
"US LINE- PRINTER STATUS, SWITCH 4.1
-US LINE- TRANSMIT MODE, SNITCH 4.2~
T LINE- INTERFACE MONITOR, SHITCH 4.3STA US

STALTS LINE- BUFFER %

TRANSPARENCY MODE- GROUP C, SNITCH 2:2
CUSTOM MODE SET-UP ET

N E R A L B L O C K D I A G R A M D E S C R I P T I O NG E

MICRO-PROCESSOR CONTROL UNIT I

DISPLAY REFRESH MEMORY
SYNCHRONIZATION GENERATOR O

VIDEO GENERATOR
INPUT/OUTPUT INTERFACE
KEYBOARD SYSTEM
MONITOR ASSEMBLY
MONITOR CONTROL BOARD
Line output stage
Line driver
Line osci11ator combination
Fieïd timebase
Video output stage
Picture tube suppïies
Dynamic focus
Picture shift
POWER SUPPLY UNIT

V ISE R C E

POWER-UP SELF TEST
ERROR CODES
REMEDY

Error code 2
Error code 3
Error code 6
FIELD SELF TEST DESCRIPTION
HANDLING INSTRUCTION, FIRST VERSION
Operating instruction, BURN IN TEST
Operating instruction, MANUEL TEST MODE 14-16
KEYBOARD SELF TEST
MONITOR CONTROL BOARD TROUBLESHOOTING
Monitor eïectronic troubleshooting hints
MONITOR ADJUSTMENTS
ADJUSTMENT INSTRUCTION 18-19

APPENDIX 1(8
2(8
sås
418
51

64

APPENDIX 71

wwwwwwww

>4>4>4>4>4>,>4

rw

>4

4440 M_B CPU, Circuit Diagram
4440 M;B CRTC, Circuit Diagram
4440 M_B ATTRIBUTE, Circuit Diagram
4440 M-B ADMU, Circuit Diagram
4440 M_B CHAR-MEMORY, Circuit Diagram
4440 M-B MLB ARBT-MEMORY, Circuit Diagram
4440 MLB CARGEN, Circuit Diagram
4440 M-B I/O, Circuit Diagram

APPENDIX 9 4440 M-B, Circuit Board 0

APPENDIX 10 i 4440 KBD, Circuit Diagram
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX
APPENDIX

Ex-Jäs,;\..:,,\

\lO1U"I-l>,(AJ|\)-Å

4440 KBD, Circuit Diagram
4440 PONER SUPPLY, Circuit Diagram
4440 POWER SUPPLY, Circuit Board
4440 MONITOR, Circuit Diagram
4440 MONITOR, Circuit Diagram
4440 MONITOR, Circuit Board
4440 INTERCONNECTION DIAGRAM



4

1

l

5

T

I
3

1

å

l
s

š

1

;
3

1

l

3

5

l

Lsdaana

I

å

)

1

I

1

I

ll
.--;..--.---..--;__. . . ...-.--;§..=§'I-o°,.o°.u...,...~,.-~,..~.~',-v',-I'
-1:1-1:1-:1 . . . ..--..--..--,.--,.--,.--..--,.--..-1..-1..-1.--:.--1.--3.--1.--1.--1.--1.-11--12--12.-12.-11.-1:--2:.-fa.-2..-<.---..--..--..-1.--1..-1..-1..-1..

SCOPE OF THE MANUAL

This manual is intended for the maintenance
group and contains information about faultfin-
ding, repair and adjustments. Other available
documents are:

Technical description Publ.No. 1103 89 34-00

Operators guide Publ.No. 1103 89 35-00
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Microprocessor

-I -ß av av .o .I -1 av. .. .. .. .. .. .. ... . . . . . .1..-ett-ett-ett-11.-1:.-1:.-2:.-1:--1:--22--1:--12%-1:1-:ti-2:1-2:2-1:1-atiqztâ

control
Synchronization generator
Address multip
Display memory

lexor

Input/Output interfaces
EAROM control

1 I N T R 0 D U C T I 0 N c

As with any electronic equipment, all standard
safety precautions should be observed while
servicing the Facit TNIST Video Terminal. Any
servicing which requires opening of the cabinet
must be performed only by qualified service
personnel.

***********************************************

W A R N I N G

Hazardous voltages are exposed when the cabinet
is removed. Use extreme caution when servicing
the monitor assembly or power supply. Under
certain conditions dangerous potentials may
exist even when the power is off due to the
cathode ray tube.

***********************************************

In the text and on the schematics, locations
are referenced in the following manner:

Example:

Reference from CPU to CRTC schematic.

Signal name, schematic (page no.) and coordi-
nates on schematic.

SIGNAL NAME PAGE COORDINATE

wR.wA1T (2 Ez)

1.1 besreu
IIIn-__n-nunnnnnnnnnnnnnunnununnnun-n

The Facit TWIST Video Terminal consist of five
major physical subassemblies:  -

the Main Logic Board (MLB)
the Data Graphic Display tube (DGD)
the Monitor Control Boards (MCB)
the Power Supply (PSU)
the Keyboard (KBD)

* The majority of serviceable components are on
the Main Logic Board, which is mounted to the

The switching power supply is built up on one
printed circuit board. The PSU is mounted to
the rear cover and contained in an aluminium
case. .

The Monitor Control is built up on two (2)
Printed Circuit Boards. One board is mounted to
the Display Tube Socket Connector and the other
board to a support bracket at the bottom of the
Cabinet. _

The keyboard is using a masked programmed 6801
type microprocessor. The communication with the
terminal Main Logic is performed through the
flexible coiled cable via a serial (V24/RS-232)
interface using 2400 baud. Power is fed to the
keyboard from the terminal through the same
ca e.

1.2 SPECIFICATIONS

MONITOR

Display format: 24 lines, 80char/line + a 25th
status line or "twisted"
72 lines, 80char/line + 73rd
status line

No of pages: 3 pages of 24 lines or
1 page of 72 lines

Screen: 15 inch white or amber, non
glare high resolution 40MHz

~ monitor, 65Hz refresh rate

Character Set: 128 + 128 ASCII

Character cell: 20 x 16 matrix (landscape)
16 x 7 matrix (portrait)

INTERFACES

One I/0 port and one CCITT V.24/RS-232-C 20mA
intelligent printer Current loop (option)
port with: V.11/RS-422 (option)

Data rate: 75-19200 bps split speed

LINE PROTOCOLS COMMANDS PROTOCOLS

XON/XOFF Soft selection 5
Ready / Busy ANSI
No protocol NON-ANSI

CUSTOM MODE, soft defin-rear panel and provides six (6) major circuit: ab1e
functions:
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2.2 POWER-UP PERFORMANCE CHECK

Superslim keyboard with integrated palmrest, Inspection before power-on.
two tilt angles and 102 keys totally (9 natio-
nal versions available)

Separate cursor and editing block (12 keys),

 0 check that the model plate corresponds to
order and packing case marking.

soft definable in Custom mode o check for proper keyset

Separate complete (18 keys) numeric block I 0 check that accessories and documentation are
supplied

Separate function keys (12 soft definable keys ~
for a total of 36 different function strings) 0 check that the power cable supplied corre-

FUNCTIONAL HIGHLIGHTS

sponds to your national standard. Make sure
that proper grounding is performed and that
proper voltage is selected

Block mode/character-by-character mode Ih Order te eveld P0SSlhle _deme9e te the

Muitituae af eharaeter and fieia attrihutee evehtual high vgltage dißeharge through the
FU11 editing I Line Driver/Receiver circuits, because of

Scrolling region and vertical margins RR

interface cable, see to it that the terminal
Extended printed handling I is connected to a mains outlet with proper

SELF TESTS

Power up self test
Diagnostic self test
Diagnostic status line
Transparancy mode

N

>7D

zrri

Om

rri

I-II-I

z<

(JI)r-4

'02

l'I'|G>

..

O

grounding before the connection to any data
' \ I I source is made.

I

Power-On

' To perform this check you need a Test gear
such as Facit Text Generator or simular.

 o iallow for a few minutes of warm up.
___. I

TUINOPNA C K I N G o set communication parameters to confirm with
-____- the external test device.

The Facit TWIST terminals are carefully packed Q if during Power-on a suspected fault is
te ihsure Safety during Shipmeht, however, when deteeted, the beii wiii ring and the ERRoR
the terminal arrives check the following; CODE is displayed. If the terminal halts,

the processor has determined that the
0 the lhvelee e9elh$t YOU* 0Pï9lhêl DUPChäSe scratchpad memory is defective and no furt-

order her tests are attempted.

0 eXemlhe the 0UtSlde Of the Shlpplhg contai- Note The TWIST terminal will display the soft-
her çlesely far Sigh ef abuse gr damage ih ware version eede if the keyhaara ie dis-
tT'äI'|S'It connected before Power-on.

A crushed or punctured carton naturally calls
for a careful inspection of the contents. If
any damage is found inform the delivery agent.  

g,3 LERRoR_cooEs

2 DISPLAY MEMORY FAILURE
3 EAROM PARITY ERROR

2.1 POWER AND SIGNAL WIRING 5 EPROM CHECK SUM ERRQR ;

The TWIST tefmlhel P0WeP Wlflhg C0hSlStS Of än If a fault is recognized see section 7 for de-
AC power cord connected to the terminals mains ta1iS_
inlet.

The Keyboard is connected to the display unit
by a flexible coiled cable

tomer.
The Interface cable(s) are provided by the cus- l
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' 3.2 Access io THE kan Loelc ßoARo

The Facit TWIST should be installed on a firm 1 Switch off the unit and disconnect the Key-
surface. The display unit tilts on its stand to board from the Display unit. Turn the Key-
allow the user to optimize the viewing angle. board over and remove the six screws holding
The keyboard connector plugs into the socket at e the top and bottom cover together.
the right side of the display unit. The key-
board may then be positioned to best suit the 2 Separate the two halves to obtain access to
USGP- the printed circuit board.

Make sure that the mains supply lead is termi- 3 To reassemble the Keyboard, put the two hal-
nated in a suitable plug for the local power ves together. Before securing the screws,
outlet (a ground connection must be incorpora- check that the printed circuit board fits
ted). See section 2.2. into the slot at the front of the bottom

3.1 ACCESS TO THE MAIN LOGIC BOARD IN DISPLAY
UNIT

T plate and that the circuit board is positio-
ned correctly so that all keytops moves free
from the top cover.

F»
'\ 4,

) -~“

Access to the MLB is gained as follows: Q* e <š> .

\

1 Swltch °ff the U"lt a"d dlSC°""@Cf fV°m the MWMWMWMWWF MWMWWNWNN
mains supply. Ensure that there is a stable  

flat surface behind the unit, large enough
to rest the back panel on, when it is folded ¿> ' "' ”“ "“ "_" TE; -

down

2 Unscrew the outer six (6) screws from the
rear of the Display unit.

3 Cabl es eenneeted te the rear panel ere lens s.
enough to allow the MLB and PSU to be servi- .eåïëäåââääåäåäl~_,_
câg without disconnecting the internal cab- Je ifc,åääå%%šššš%%%šššåáššš%š â%_

 _ MgÜääàåäåäšëšääåå
4 To refit the rear panel, first rise it and §=*=äå===!f;::Û“1gÉää%:¿í;%¿?7

engage the three tabs at the bottom edge in g ftešåäïï
their slots at the back of the main casing. T ,

/cl

íl/)

Close the rear panel and secure it with the \ T :Q
six securing screws.

f
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FIG 3.2 KEYBOARD DISASSEMBLY

I

The volume potentiometer is accessible through
the rear panel, see Fig 4.1, for details.

x
“\' 3.3 ksvcuck Ann BEWLL voLvME Aoausmeni

I

3.4 JUMPERS

The Main Logic Board has seven pug-in jumpers,
- which are used as links to alter certain inter-

face functions on the board as detailed in the
OL:?::] table below. In some cases, e.g. H5, the jumper

socket has three pins. The connections made
possible by this arrangement are referred to as
W5:1 or w5:2, as shown in Fig 3.4.

FIG 3.1 REAR PANEL o1sAssEMßLYi "'.."' T '."J
i FIG 3.4 3-pin Jumper Notation

T T W
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The Facit TWIST terminal is based upon the Z80A
Microprocessor. The principal function is to

5.3 TRANSPARENCY MODE- GROUP C, SWITCH 2;g decode each character as it is received (from
the host computer or from the keyboard), detect

When this switch is set to 0 (nofauit va1ue=0), characters and character sequences representing
the terminal displayg only normai dispiayabie terminal commands, and obey these commands. The
characters. when the Switch 15 Set to 1 any microprocessor also performs background tasks
control codes (Hex 00 to 1F and 7F) are dis- Of keYb0äYd $Cä""l"9, Chêräcter land cursor
played on the screen in reverse video as a * bïlklg, beïï 9@"efätï0", 10ädl"9 the dïSDïäy
followed by the corresponding alpha character, "?ff@$h RAM Staftlng äddP@SS f0P eäßh of the
e.g. Control A (Hex 01) 15 di5p1ayed as <*A>_ display rows, and various other real-time func-
The Commands are not oooyed, So that the term1_ tions. The microprocessor controls all communi-
nal displays a continuous string of intermixed Catl°" 0" the CPU ÜUS, reading äïï data from
control oodog and thapaCterS_ the EPROMs, the EAROMs, display refresh RAM,

the I/0 DART, the keyboard, writing to the
display refresh RAM, DART, CTC, CRTC, EAROMs,
and various hardware latches. The 2k x 8

5.4 CUSTOM MODE SET-UP scratchpad RAM is part of the Screen MAP RAM.

Custom Mode Set-Up 4 contains Some very System A block diagram of the Microprocessor control
dependent functions and re-assignment of func- U"It IS $h°W" ln FI9 5-1
tion keys and editing keys. This may cause some
problem for the service technican, therefore,
check this set-up mode prior to any trouble-
shooting.

'I|

P°'°t"ai t MEMORY | RAM

r_____
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,§-5 INPUT/ÛUTPUT INTERFÅQÉ ' 6.7.1 Monitor Control Board

Communication between the Facit TWIST terminal The circuit of the complete DGD unit is shown
and the host computer and local printer is pas- | in Fig 6.7. The main stages of the monitor
sed through bidirectional, asynchronous serial control circuit board are described below.
V24/ RS-232-C ports. Two dual channel DARTs c

perform the parallel to serial data conversion
required to adapt and synchronize the termi-
nal's internal parallel data to the serial for- 6.7.1.1 Line output stage
mat of the external devices. Communication pa- . . . . . . . . . . . . _ _

rameters such as data rate, parity, and word The line output stage consists of an orthodox
length are selected by the operator in the parallel efficiency diode scanning circuit. It
SETUP mode, and stored in the EAROM. The CPU comprises the transformer T1, a line output
reads these parameters from the EAROM upon transistor, V102, and a parallel efficiency
power-up, and uses this data to configure the diode V1. The line deflection coils L2 are di-
DARTs and the CTC, the baude rate clock genera- rectly driven (effectively in parallel with the

,_\ tor. line output switch).
»

The flyback capacitor C15 gives a nominal fly-
5_5 KEYBQARD 5y5TgM back time of 4uS. A symetric scan linearity

T ' correction is achieved with the line linearity
The keyboard is a separate item connected to C0lï L1, and Symmetfl ïï@äYlSätl0" 15 Obtäl-

f-\ the display unit by a flexibla coii Cabie_ Com- ned from the 820nF S-correction capacitor C21.
munication parameters are fixed to 2400 baud, 1 _ 1

start bit, 8 data bit, and no parity. To simp- The line output stage is energized from the po-
lify the connection, the keyboard encoding is We" Supply U$1"9 the +90V °UtP"t-
performed on the keyboard itself producing a
serial code which is received by a DART on the The decoupling network R19 a, b c, and C17 pro-
terminal Main Logic Board. The keyboard logic vides flashover protection for the line output
15 based 0" the 53701 mlCP0Processor used on a transistor, and helps to stabilize the picture
masked program. National character versions are width against Variations in boam current,
Jumpercselectable.

â¿Z M0NIT0R_êSSEMëLX 6.7.1.2 Line driver

ine Facit iwisi Monitor is a fuii-page is inch The WeVef°"me "equiied te drive the ïí"e °“tP“t
110 degree data graphic display unit operatino tre"S1Stor.V1o2 ere provïoeo oy e transformer"at a iine frequency of 39,21kH¿, and a fie]d coupled driver stage. This comprises the driver
frequency of 63,sHz. ine video bandwidth is tYe"SlSt9" V1°1 e"d dïlvef t'?"Sf°'me“ T2- The
about 40MHz. Apart from dynamic focus, which is ïïoe or1Ver Stage 15 eneroïzeo from the Same

¿ ,-\ applied to both axes, standard television cir- power Soooïy ae the Iïoe ootpot Stage out e Se'
 cuits are used. The picture tube is a high-re- oerete oeeoop11"9 network 15 oSeo°

solution Data Graphic Display tube operating in
non-interlaced mode. The number of visible scan

. lines are 540, and the total number of scan . . _ .

lines are 621. The unit accepts positive going o°7'1°3 L1"e oseïïïetor eomoïoetïoo/'\ vidêo and Sync at TTL levels. The unit is ener- ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' T
- d f th - The pulses required at the base of the driver

ÉÅÉÉ/0_§Äo e power S“p°1y “S'"9 +9oV/o°5^ a"o transistor vioi are provided by a TDA 2593 iine
oscillator combination IC (D1). This IC provi-
des the functions of coincidence detector, sync
separator, and line oscillator. The oscillator

VIDE0“ T " åàoß- timing components have been chosen for 32kHz
h tljkv operation, and fine frequency _adjustments can

55V °' be made via the variable resistor VR1. A fly-
back pulse, required for phase detection, is
taken from the collector of the line output

LINE LiNE<nnPur transistor V102. This pulse is fed to pin 6 of
WVER SUWE IC D1 via a shaping network which provides pha-

~ - se adjustment of the video information via VR2.

DYNAMIC
FOCUS

N
< I

Y

. LINE osc1LLA FIELD
Hsync TOR AND SYNC

1 sEPARAioR TIMEBASE

TDA 2593 TDA 2653A

Vsync-| -
+90V-¥--
+12V-|--

1f
i \V _

..--°,:--gt--:1,u°,u',.~°,|oi' al' v'. .. .. ..
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6.7.1.4 Field timebase
 

The field timebase functions are performed by
the TDA2653A integrated circuit D2 and its pe-

o~

1

6.7.1.7 Dynamic focus

The difference in the electron beam path
lengths for axial beams and beams reflected to

ripheral networks. sthe corners of the 110 degr. tube produces

This IC has a class B output stage incorpora-
ting thermal and short-circuit protection,
which drives the impedance-matched field coils
L3 in series connection. The +22V required to
energize the field time base is generated by
scan rectification of the voltage across win-
dings 1 and 2 of the line output transformer.
Field sync pulses at TTL levels come from the
MLB to D2 pin 2.

6.7.1.5 Video output stage

The DGD uses an emitter-driven video output
stage with output transistor V105 and driver
transistor V106. To minimize stray capacitance,
the video amplifier is placed on the picture
tube circuit board. The +55V supply line for
the video output stage is obtained from win-
dings 8 and 11 of the line output transformer.
The D.C. level (black level) of the output
should be set to about 43V via potentiometer
VR6.

6.7.1.6 Picture tube supplies

All supplies to the picture tube are derived
from the line output transformer. The e.h.t. is
generated within the special overwind, which is
constructed in three layers with built in dio-
des, so that the D.C. e.h.t voltage is availab-

slight variations in the focusing requirements.
These are corrected by providing a parabolic
dynamic focus voltage waveform in both line and
field directions. This voltage increases with
deflection, and has an amplitude about 250V for
both frequencies.

The line parabolic waveform is obtained direct-
ly from across the S-correction capacitor C21.
For field frequencies, a parabolic waveform is
obtained by integrating and shaping the saw-
tooth voltage across the feedback resistor R61.
The same amplifier circuit is used to amplify
both waveforms to the correct level. Because of
the voltage requirements of the dynamic circuit
(up to 500V), this amplifier uses two video out
put transistors V103 and V104 connected in seri
es. The base of the upper transistor is decoup-
led only for line frequencies so that the lower
transistor amplifies only the field frequency
component of the waveform and the upper tran-
sistor only the line frequency component. Both
parabolic waveforms are taken from the collec-
tor of V103, and are A.C. coupled to the focus
electrode of the tube. Because the electron gun
is a unipotential type, the tube has a fairly
flat focus characteristic. The amplitude of the
dynamic focus can therefore be preset and ad-
justment should not be necessary.

6.7.1.8 Picture shift

le directl from the screw-t e out ut terminal ipícture §hift.iS Suppïied 1? b°th the 1i"e andY YP D

A special cable with built-in capacitance and
top cap, containing a series resistor and a re-
sistive e.h.t. bleed, is used to mate with this
output terminal.

The grid 2 and focus voltage supplies are ob-
tained by peak rectification of the line output
transistor collector voltage. This line also

field directions by passing a D.C. current
through the appropriate deflection coils. The
required voltage for the line coils is obtained
from transformer T3, diode V6, smoothing capa-
citor C19, and variable resistor VR3 which con-
trols the amont of shift. The polarity of the
shifting voltage may be reversed by the switch
S2. The voltage of the picture shift in the
field direction is obtained from the variableprovides the e.h.t. for the dynamic focus cir- . . . _

cuit. Separate voltage dividing chains are fit- i rçsïstor VR 10 across the ZZV 11"e*.a"d 15 Set
ted for the grid 2 and focus supplies, the lat-
ter being returned to a negative supply to al-
low for negative focus voltages.

To ensure the best possible resolution; the pic
ture tube is su lied with the maximum allowab-

directly to the cold end of the field deflec-
tion coils.

It should be noted that the deflection coils
are fitted with picture shift magnets. At the
start of the adjustment procedure these magnets

I .d 2 t 95 1 Ita of 700V. This ives should be set to gero. They should only be used8 QY"| O QP1 V0 Q Qa of 75 to ::.::ïS@i.:"š *e°“;i2.:ï.t2:.::":;:.li"@:.::: *ss
°f the 1°W Vide° Output SuPp]y V°1ta9e° tÜ1S used to centre the raster on the screencut-off range can be provided by the negative
supply obtained by rectification of the voltage
across windings 1 and 6 of the line output
transformer (also used as the return voltage in
the focus circuit). The picture heater supply
is obtained from a winding of three turns on
the line output transformer core opposite to
the primary winding.

\-1
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1 1 ERROR CODES6.8 PowER SUPPLY UNIT I 7. .

The Twlsï terminai using a switching Power 1 §-_ÉÃ§Öu_§§E§§Üu'5RR0R
Supply which is housed in an aluminium case and 3 DISPLAY MEMQRY FAULT

mounted to the inside of the terminal at the 6 EPROM CHECKSUM ERROR

rear panel. The PSU is made in two versions:

230V AC +/- 15% 47-63Hz I

115V AB +/- 15% 47-63Hz

Incoming AC voltage from the power line passes
through an RFI filter designed to prevent con-
tamination of the AC power line by switching
transients generated within the power supply.
The filtered AC is converted to DC by a bridge
rectifier and is filtered stored in a capaci-

v.

7.1.2 REMEDY

7.1.2.1 Error code 2

EAROM checksum error, indicates that the D64
and/or D65 are faulty.
NOTE Check also the -23V control circuit, as
this circuit may cause the malfunction.

tor. This unregulated DC voltage is chopped by 7.1.2.2 Error code 3

the switching element, Power MDS transistor BUZ

42, to about 45kHz. The output from this power Display Memory Fault. The error code 3 will
switch is passed through a transformer and rec-
tified to the different secondary output volta-
ges. A feedback circuit controls the switching
frequency and provide shortcircuit protection.
The voltage adjustment potentiometer affects

also give the memory address information so
that the faulty memory IC can be identified,
the read/write data informs about the memory
contents. Information about the memory contents
is insignificant in order to select the bad

all the output voltages, and should be set so imemory IC during this test sequence.
that +5V measured at the MLB connector (27 pin
7,8 indicates 5.1V).

7 S E R V I C E

GENERÅL

This section suggests methodes for determining
which circuit is faulty in a malfunctioning
unit.

The primary objective is to determine which sub
assembly (Main logic board, Power supply, Moni-
t0r control board or the Keyboard) is faulty.

7.1 POWER-UP SELF TEST

Upon power-up, or when the reset command is re-
ceived by the terminal, the power-up self test
is performing a check of the following:

EPROM checksum

(screen is blank) display memory Replace IC D89
(screen is blank) scratch pad memory Replace IC D86

To select which one is faulty, run the special test
program.

3 address C803 read/write XX/XX Replace IC D88
3 address 0003 read/write XX/XX Replace IC D87
3 address E003 read/write XX/XX Replace IC D73
3 address E803 read/write XX/XX Replace IC D72
3 address F003 read/write XX/XX Replace IC D71
3 address F803 read/write XX/XX Replace IC D70

7.1.2.3 Error code 6

Indicates that D79 or D80, or both contains
wrong data. Replace both EPROM's, with the
latest program version if this failure occurs.
NOTE The first version of the TWIST terminal
can not use the same program as the later ver-
sion of the terminal. See Service Bulletins for
further information.

EARQM checksum . 1,2 _fIELD SELE TEST DESCRIPTION

Display refresh RAM, and scratchpad RAM.

If during this test, the terminal halts because
the processor has determined that the scratch-
pad RAM is at fault, no further testing of the
terminal is performed but the keyboard burn-in
test will start running.

If any error is detected, the bell will ring
five times and the error code will be displayed
in the upper left portion of the screen.

A special test program for the Facit TWIST ter-
minal is available as a "tool" for the first
version of the TWIST terminal and will be a

part of the normal firmware when the new etch
revision is released to the production (MLB
1142 46 10-30).

7.2.1 HANDLING INSTRUCTION, FIRST VERSION

The special testprogram is stored in an 2764
EPROM marked 5536 20 90-01/5 this EPROM should
be inserted at IC position D80 on the Main
Logic Board. It is not necessary to remove the
IC D79 during the test.

T
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7.2.1.1 Operating instruction, BURN IN TEST I 7.2.1.2 Operating instruction, MANUEL TEST
- - - - - - - - - - - - - - - - - - - - - _ _ MODE

Remove Jumper H4. - - - - - - - - - - - - - - - - - - - - - -
This mode is BURN IN TEST MODE, i.e. auto test | Remove Jumper W7 and W4.
starting with: In this test mode it is possible to select any

I of the burn in test modes and more, like spe-
RAM TEST, this test is able to point out a fai- C161 t@St PTCTUPGS äS GGSCYIDGG bel0W.
Ting RAM.

' NOTE: THE SPECIAL I/0 PRINTER CONNECTORS USED
EAROM TEST, this test calculates the EAROM's | IN BURN IN TEST MODE MUST NOT HAVE THE PIN'S 9
checksum. AND 10 IN THE PRINTER CONNECTOR CONNECTED AS

'HIS WILL INTERFERE WITH THE KBD COMMUNICATION.
PROM TEST, the checksum is calculated for both
EPROM's. 'urn on the terminal.

SYNC TEST, basic test to verify that the CRTC "he terminal will display:
is alive. 4440 TEST-MODE

I/O HANDSHAKE TEST, this test will test the The following test modes are available in the
RTS-CTS and READY lines. first version of this test program, and will be

| subjects for change see Service Bulletins for
SERIAL DATA, this test will send and receive further informations .
data on all three data lines (I/O, PRINTER and
KBD). Active keys are as follows:

Make a test connections as showed in the figure In the alphanumeric keypad.
below.

 1-2-3-4-5-6-7-8-9-O-a-e-NO SCROLL
Turn on the terminal, this test is running un-til interrupted by power-off. l In the editing block keypad:

ERASE - Home - Tabulation Backward - Tabulation
Forward - Cursor Up - Cursor Down

In the Function key block:
1/o

Fo, F7, Ps PF1, PF2, PF3
X22 - '

laga
-qoni |

-l¶Txo I

-JíRTs \~*
-J21RsAov---

-J~Ru>--
-JJcTs

-låmo \"
PRINTER

X23
-ÄÅPR Txo  

-JÄPR Rxo:]

-JiíRsAov

ímioni

-W-ikao Txo -<\
-9-ikon Rxo -0
-Jäcrs

FIG 7.2 TEST CONNECTIONS I
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Press Erase Return to 4440 TEST-MODE

Press Home Brightness default value

Press Cursor up Increase brightness, step by step

Press Cursor down Decrease brightness, step by step

Press Forward tab Maximum brightness

Press Backward tab Minimum brightness

[f“~la1|f“^*i|l*'l|f2 ilff il* Öl* Qi” ill" lfJ

år9
n3

1
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I o -J\ 1 \ K,

Press F6 In Landscape Mode Vertical alignment test

In Portrait Mode A frame to adjust the screen
geometry

Press F8 In Landscape Mode Screen filled with double
wide H's

In Portrait Mode Nothing

Press F7 In Landscape Mode (after test 8) Screen filled
I 'th H'

Press PF1 In Landscape and
Portrait Mode Test picture, cross-ruled forin

adjustment of the
Line linearity

Press PF2 In Landscape back to 4440 TEST-MODE

In

wi s
In Portrait Mode (after test 8) Screen is fil-

led with H's

Field and

Portrait Test and Attributes for cont-
rol of the Black
ting

Level set-

Press PF3 In Landscape Screen filled with figures
12345678901234567890

Portrait Same as above for adjustmentIn
of the left and ri ght margins

T
R
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7.2.2 KEYBOARD SELF TEST 7.2.3 MONITOR CONTROL BOARD TROUBLESHOOTING

The keyboard self test is really a BURN IN TEST Should the monitor electronic fail, the follo-
This test sequence will start running as soon wing symptoms may be observed:
the keyboard processor recognize that no comu-
nication with the terminal is present. Also, if o _no picture, regardless of the brightness
the keyboard is connected to a +12V 1A supply, setting
then the self test will start after a 30 sec. - P

delay. The burn in test will continue until o a very bright horizontal line in the middle
power-off or until a fault is detected. The of the screen
cause to any detected problem during this test
have to be traced further down to the component Q the picture Size 15 tg Smal]
by using conventional methods. A faulty key-
switch module is not recognized during this
test. The figure below shows the contact arm in
nonactive position. With the key in active po-
sition the measured resistance across a contact
is approx 100 ohm.

_;in

æl

FIG 7.2.2 KEYSWITCH MODULE

7.2.3.1 Monitor electronic troubleshooting hints

The procedure here suggested is to find the faulty component by measurement
step by step.

SYMPTOM POSSIBLE CAUSE - SECONDARY FAULT

No picture ragardless Bad V102
of the brightness D1 R11 and R12
setting, but the C31 12V Fuse
speaker may sound and No e.h.t. voltage.
the keyboard's LEDs works. Bad V3,V5,C22,C23,

C25,V105

A very bright horizontal No +22V to D2

line in the middle of the D2 R64,C22,V3.
screen. The tube phosphor

may by damaged

Vertical picture size to C41

small. No posible to adj. C38
by VR9. -

Display Tube reference voltages:
Measured by a digital voltmeter
and the Video disconnected.

Pin 3 approx +650V
Pin 4 approx +125V
Pin 6 approx -65V
Pin 7 approx +43V
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7.3 MONITOR ADJUSTMENTS a adjustment with instrument
_ _ , b

CAUTION-LETHÅL VOLTAGES ARE PRESENT
1

adjustment without instrument

Turn on the terminal in Landscape mode and
If the picture tube or the electronic have been Seïeet teSt mede, (See Seetle 7-2)
replaced, adjustment may be required.

2 Black*Level adjustment. Use a digital volt-
Before any adjustment is performed the power meter and measure the voltage at the. tube
supply voltage must be checked, and adjusted if socket board. Disconnect the cable X21 from
necessary. 1 the MLB. The Voltage at pin 7 should be

Any attempt to adjust a monitor control board
which have a major component problem might re- 3ä ÅdJUSt the BPl9hteSS (VR5) te äeeeptäbïe
sult in unnecessery troublesome and timeconsu- level (200 TUX f0P the White and 180 ïUX
ming repairs, for the amber DGD).
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adjusted by potentiometer (VR6) to 43V.

Adjust the Brightness. Select test mode.
Press backtab to get the lowest brightness.
Turn (VR5) so that the text is just visible

%wÉ%w%“%ÜïïÉï%%%””fïTT“”' âd_reädable. PreSS forward tab to check
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4e Set the Field Frequency- Di Seefineet cab 1 e
%!ë§äšåÉ$åä%ä§É%âääÉ- rn X21 from the MLB. Connect a frequency coun-
ef S ""m.>f \_.-.>__t ter to jumper W5, adjust VR7 to 6OH +/-

[ Xi* \=\' o .sHz. Z

Û :__

~' _-"'\\ -\

____Jy 5-_! _ \;ll_s-_-___, g. ii
Q \ - '/Å\_V\\_\,'X

_ | )š\ÜÅ; 4b Turn the potentiometer (VR7) so that the
ai \ =šEET=É-== picture starts to rolls downwards and then

i i “ t;______ turn the potentiometer so that the picture--==$š;;¶:\ E555;5;¿¿ moves up and appear to "lock" in position.
\  tt* 5, . . _Set the Line Frequency. The line sync input

from the MLB should be grounded at R5, see
FIG 7_3 T - visual aid Fig 7.3.1. Use a frequency coun-

hï Monïor g°"tr°] Board Ca" be f°]d ter connected to R14 and set the frequency
ou as S Owe ' by potentiometer VR1 to 37kHz +/- 0.2kHz.

sn

See fig 7.3.1.

The line sync should be grounded as above.
With a test picture adjust (VR1) until the

7_3_1 ADjU5TMENT 1N5TRUgT10N picture stops or almost stops rolling side-

Adjustment of the monitor is straight forward
and, after an initial warm up and check of the
operating conditions, the following procedure

.is suggested:
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To adjust the Field frequency,
connect this point to ground

Approx. 83V
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FIG 7.3.1 Monitor Control Board test points
\

V v V . . v v V \0.0.0.0.0.0.0.I.øïlløloïøløloïbloltløïøhlo 01010

G\\Gm}âCEZ22}o ,, 0 _.

z 0\\ 0.5. Ü -inälâkï 6:3
- E' ' I ° 1 ,- Elli:
i, ' VR .. .5 T' 4 O 3 Q C21 O

_ OI isO IJ L: sö]
O

i <,___w¿___,,

> Û : d O cis O
V6

V. -° e  _í
cis 6- » o

I G: ga  

. O n 9 9% li° - ge.V4 . . . H13 Ö
«-i:i«a É OOQ 4, X3;

G-III]-OG-1331]-0A

LRUU@UiJLRlii

F“3"iFTï:<imÜ'ÉT?_k

Ge

ewa,cz“.nllllçQllä

 fcQ
nooofoäFälg;

l°@
<'§@¿~>c:q-°°“3¿nÉ:+<>< ..seg...ge

åS" IO

O|

9

37kHz +/- 0.2kHz

555

'ïG'='

:us V33

eg

? R7

I
07

-O

6OHz +/- 0.5Hz

\_""“

l
l

Ä
1

ü

Si

E

Ä

e

š

i

O



.A-_~

".-°'.-I'..o0..~'..~'..n°..ø°_.~'..-0_.-- .o°..ø'.-o'.-'..o°..n'..~'..~',.uI..u'..c _.-I.--..u..o ..n ..ø .-0 ..u .n _.. ...Inn ..o ..o

1!!
u--.--~ ,.~',u~- .-.~;,.~~.,.~0.,.u.',.o.
'.'~~°Z'--'°.'-~°'.'.-e'ul' c'. 00' 0...-°'%~°'%-°'2

".%~".'--°'.'-- .- ,...-øg..ø .--.Q ..~ .-
..-'..~°..--..-' _.. ..- ..~ ..- ..- ..- _.- ..- ..- ..- ..- .. .. ..- ... .. .. .~ .. .- .. ..- ..~ ..~ _.. _. .. _. _. _. .. .. .- _- .a .. .. . ..ï!111°2${¶2

The following adjustments are performed in Por- I 10 Check that the Centring magnets are set to
trait mode. zero and observe the position of the test

picture No. PF3P. If necessary centre the
1 video using the DC shift controls (VR10 and

6 In portrait mode centre the Video informa- 1 VR3)
tion with respect to the raster using the
line phase control (VR2). (Test picture F6P)

1 11 Straighten any bowing of the centre lines of
the test picture No PF1P by careful adjust-

7 If t t th a fi t' ' _ -

a Cßïïïïïaßicïrå Érietaïiof '°" °°" f°'” meet ef the eeetrte meeeete- Reeefftte theleft/right margins using the DC shift cont-

Make sure that thet coils are pushed hard r°1S (VR10 and VR3)'   

agaïnst the tube Cone and Cïamped SeCure1y° 12 Adjust the Focus of the picture for optimum

8 Adjust the Fieid Ampiitude (VR9) and Fieid a? the °e“t*e °f the $°'te"- 5tlt°t test
Linearity (VR8). Select test picture No. pïcture F8F7P°
PF1P.

13 Finally check the general apperance of the
display using all test pictures both in

9 Adgust the Line Linearity coil for maximum 1 d d t .t d If d. I
picture width (L1) Then carefully readgust an Scape a" por ra; m° S' :Vy 15% Sy

this control for correct linearity between 9e°metÜy pr°b1em SUG 5? pl" Ca” 1°" °r ar'
the centre of the screen and the LEFT hand re] ex1StS°.the °°rre°t1°Ü magnets Sh°u]d be

margin edge. (Be careful with the core and
use a proper tool).
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used, see figure for details.
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7.3.2 BLACK LEVEL ADJUSTMENT 7.3.3 CORRECTION MAGNETS

TEST PICTURES 1

T I 1 V 1 i | 1

COMMAND TEST LANDSCAPE PORTRAIT

F6 F6L-F6P Vertical alignment test Screen geometry test

F8 F8L

F8+F7 F8F7L
F8F7P

-<

Screen is filled with double
width upper case H's

If key F7 is pressed after key_ Screen is filled with
f§¿_The screen is filled with upper case. H's for focus
upper case. H's for focus adjustment
adjustment

I

PF1 PF1L
PF1P

Crosse-ruled testpicture for Cross-ruled test picture
Field and line linearity adjustment for Field and line linearity

adjustments _

PF2 PF2L Retur to TEST-MODE TEXT and ATTRIBUTES for |

Control of the Black level
adjustment

PF3 PFZL Screen is filled with figures Screen is filled with
1234 - 0123 - for margin figures 1234 - 0123
adjustments for margin adjustmentsí _ 1
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