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Notice

This service manual has been edited in June 1992;
the first unit name ELITE 2000 has been re-named in
AF 2000.

This is the revised manual version 2.1 edited in May 1999
(updated circuit diagrams, corrected errors)

Utmost care was taken to ensure a flawless manual; we
are, however, most grateful for all suggestions for

improvement or correction.

For your suggestions please use the enclosed reply letter.

The service manual order code number is;: SM00550






REPLY LETTER

We' d like to receive your comments on this repair manual. Please answer the questions and return this form to:

Durst Phototechnik AG, att. service department.

Service manual for unit:

0 1. Version 0 2. Version 0 3. Version Version

Have you found any mistakes? Which?

Did this manual help you to find an error cause?

What was the mistake?

What was the solution?

Have you suggestions concerning the completion of the manual? Which topics should be added?
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ELITE 2000

DURST ELITE 2000 - is a microprocessor-controlled a

SERVICE MANUAL

1.1 GENERAL DESCRIPTIONS

M 805 and L 1200 enlarger models

Lens carrier adjustment speed:

Programmable lens focal lengths:

Resolution of positioning device:
Repeatability of lens setting:

Enviromental conditions:

Lens Channels:

Positive variator range:

Negative variator range:

For M 805 ELITE
Exposure timer range:

Lens aperture range:

Technical data

fast = approx. 6. 5 mm/sec.
slow = approx. 0.5 mm/sec.

from 35 up to 250 mm
0.01 mm

+0.02 mm

30-80 % relative humidity
18 - 30 degrees centigrade

10(0-9)
+999/-99 mm

+99/-99

0-99.9 100-999 sec.

F/ISTOP 2.8 - 45

111

ELITE 2000

utofocus System for Durst
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This service manual can be used for following varia nts:

Elite 2000 TIM autofocus control with time r

Elite 2000 autofocus control without timer

Elite 2000 MOT autofocus control with motorized hea d movement control
On principle, they are interchangeable with regard to the automatic focusing
function.

The main difference between the control desks lies in the number of keys on the
keyboard, position of Jumper S 1 on the power contr ol board and soldering bridge

"M 805" on the keyboard.

The "MOT" version boasts an additional transformer, a 24 V_ motor control board
and an interface PCB.

For functional description of the motor control, se eD.1.
For troubleshooting aid, see C.0.2

1 Elite 2000 TIM
Processor keyboard PCB:
-keysS11, 12,13 are not mounted
- soldering bridge closed
-S1isopen

2. Elite 2000
Processor keyboard PCB:
-keysS 11, 12, 13 are not mounted
- soldering bridge open
-S1isopen

3. Elite 2000 MOT
Processor keyboard PCB:
-keysS11, 12,13 are mounted

- soldering bridge open
-S lis closed

112



ELITE 2000

Operational description

SERVICE MANUAL

ELITE 2000

The system consists of the Elite 2000 Control desk

The AF module is identical for all variants.

The system uses a potentiometer for feedback inform

vertical position.

The potentiometer resistance determines the duty cy
power control interface PCB.

During this duty cycle (3 -6 msec.) pulses of 1.2 MH
binary counters V 16 and V 18. The duration of the
colorhead's height and thereby the number of pulses

Thus A/D conversion takes place.

The microprocessor calculates the necessary lens di
programmed values. It activates the lens motor thru
V 2,V 1on the lens motor PCB.

The lens motor is a 30 V DC motor. Thus a feedback
the real lens displacement.

An optical disk in connection with an optosensor (V
via V 2,V 7 to the power control PCB.

The microprocessor switches the pulses via the nand
16 and vV 18.

The lens reference position is determined after pow
and pulls the lens standard up to the stop position
optical disk stops supplying pulses. The microproce

If no pulses occur during this lapse, the position
limit position = reference position.

The microprocessor fetches the programming values,

from the register and polls counters V 16, V 18 (fo
determine the necessary lens displacement.

113

and the AF module.

ation about the colorheads

cle of monoflop V 6 on the

z frequency are counted into
duty cycle varies with the
counted by V 16 and V 18.

splacement according to the
V 13, V 14 (interface PCh) and

becomes necessary, as to determine

9) supplies the necessary pulses

-gates V 15 to binary counters V

er on. The lens motor is activated

. Once the limit is reached, the

ssor waits for approx. 2 seconds.
is taken for the upper lens

the potentiometer limit values
r actual colorhead position) to
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lens up

Timit

_guyyUy

lens down

power on at t = 0

The programming valués are detérmined during a programming séssion performed by
the operator. The operator selects a cannel and focuses the lens mamually at 5
or & different head positiens.

The microprocessor stores the number of pulses which o¢c¢ur during each focussing
operation. Once the session is overs all intermediate points are approximated by
a curve.

height 6

|

#= lens displacement
Note:
The head limit positions are stored in two registers inside the ram.

If the contents of the registers are losts reprogramming becomes necessary (Re-
fer to 2.4).

Otherwise the unit cannot be operatedi!!

1.1.4
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Error messages:

Err. 7 ~ Error in the autlofotus svystem
Pulges missing
- Pulse sequence to slow

Err. 6 Bad program values

# Z 80 + ENVIRONMENT

T o b S i e b i alen. ey e e g

The microprocessor receives its instructions from eprom V 6.

When power is applied te Lthe systems V 22 on the power control interface PCB
provides the S VDC supply voltage and 8 reset-signal. Once the reset signal goes
to Hy the processor starts operating.

The first operation is to fetch the firgt instruction contained in V &. Therefo-
re the read output goes to Ly while V 5 is activated thru a MRED signal.

V 5 decodes the inputs (A:; By C all LY and outputs YO goes L. Thereby eprom V &
is enabled and delivers the data word ¢tentained in address 0D00. The data word
can be 1+ 2 or 3 bytes long.

When 2a data word must be memorized, the WR cutput goes to L. The ram (V 7)) is
selected via address 4000 to AFFF, and the data word present on the data inpuis

is mémorized in the ram.

The data is retrieved when the processoer puts out the correct address and the
read output goes to L level.

The keyboard is selected via V ii. UWhen pins 1 and 15 &are at L level, this IC
transfers the logic lTevel at the "4" inputs to the "Y' outputs. The keyboard is

a8 matrix-Ccircuit.

The microprotessor selects one row of keys by supplying an appropriate address
word.

When a key is pressed the correésponding line is pulled to 1 level,

V 11 transfers this logic state te the data bus: the microproteéssor can “read"
which key has been pressed.

V12, V 28, V 29 form a multiplexing circuit %to switch on one display eor led-row
at a time.

v 10 selects either keyboard, display or interface devices on the power control
interface PCR.

1.1.5
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Address pages:

I1/0 address part
I 0000-3FFF eprom
1/0 A4000-47FF ram
0 caon interrupt reset
0 8000 display multiiplexer V 12
) 8004 display high
0 8008 display low
I 8000 any key
I 8006 key-row 0O (3 10. 11, 12 ...}
I SUUS 'CE‘J"I"OU i (8 & T g8 ...}
I 8003 key-row 2 (S 1 2 3 ..
POWER CONTROL PCB
Address pages:
I/0 address - port
I 8010 v 19
8020 vV 17
0 800cC v 14
data output structure for V 14
DO 01 b ? D3 D4 DS D 6 b7
it 0: if Q: if 1: if 1: if 1: if 13 if 1: if 13
count reset coun—| relay lens lens head head rapid
lens ters and on up down up down
pulse trigger mo~
noflop V &
if 1
A/D con-
version

1.1.4



ELITE 2000

Microcomouier and ITL

Z 8D CPU

- 27128 eprom

- 5517 TC ram

- TIMER 555

- 4

- 74

- 74

- 74

- 74

- 74

- 74

- 74

LS 138
LS 139
LS 175
HCT 244
LS 244
LS 273
L8 374

LS 393

SERVICE MANUAL

2.2 SOLID STATE DEVICES

- e Y i . — "

CHOS
- 4016
~ 4070

~ 4098

DEAHES

- LM 339

- LM 324

STABILIZERS

- L 296

- 7812

2.2.

1

DISCREIE
- BC 237
- BC 337

- BC 327

- IRF 532 (BUZ 20)

- TIP 147

$eecial

- L 298

ELITE 2000
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General explanation of terms:
H: Logic high
L: Legi¢ low

Maximum input low:

This is the highest input voltage that the device will recognize as a low level.
A higher voltage might be interpreted as high: of low. It is not defined.

Hinimum input high?

This is the minimum veltage required. So the device will recognize the level as
being high. A lower voltage is not defined. '

Maximum output low:

The manufacturer guarantees that the device will not deliver a volitage Ilower
than this if the output is at L level.

Minimum output high:

The device wil)l deliver a voltage which is not lower than this wvalue, if the
ouvtput is at H level.

2.2.2
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Z 80 CPU

- —— -

The 7 80 c¢entral processing umit is 8 bit micreoprotessor which may run on 2.5
MHz toc 8 MHz clocks.

Operation is possible with supply voltage 4.74 U £ VCC £ 5.25 v,
Operating temperature range is 0° 1o 70° C.

Maximum inout low: 0.8
7

v
" " high: v

Minimum {nput Tow?! - 0.7 VCC
" " high: 2 e

Maximum output low: 0.4 Vv
Minimom “ high: 2.4V

A1 outputs can either be high: Yow or high impedance.

The Z 80 CPU is capable of arithnethi¢, logic and i./0 operations.
The (PU accepts 2 interrupt inpui signais!

- NMI {non maskable interrupt)
- INT

The NHMI has first priority.

The INT input has lower priority and its &cknowledismént must be enabled thru an
instruction in the software.

The NMI cannot be disgbled thru software.

After detection of the NMI input signal (pin 17 goes L) the CPU jumps to D066 (H}.

The INT input is acknowledged only if the bus req input is not active.

A 0 - A 15 ADDRESS BUS

o ——— o S — o — iy o S i g ke s

The 16 bit address bus supplies the addresses for selecting I/0 ports and memory
locations in the rams / eproms.

Each 1/0 port is seléected by an address combined with a read or write signal.
Thus the CPU is enabled to read or write data from extérnal devices like san-

gors, Counters and activate motors.

2.2.3
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D O - D 7 DATA BUS

e e Y )

The & data inputs / outputs are used for data exchanges with memory devices
(ram, eproms) and I/0 poris.

H 1 MACHINE CYCLE ONE

This output carries infermation:

Tf M1 is active together with HREQ {both active L)y i1 indicates that during
the current cycle the opcode is fetched.

If M1 is active together with the I0RQ output, the CPU has acknowled¢ed an in=
terrupt signal.

RESET {input: active low)}

The reset input initializes the CPU, clears all registers.

While the reset input 1s Ly the address and dala bus ¢o to high impedance.

UR

When the write outpul goes Lo L state, the CPU daia bus holds w3lid gsta 1o be
cstored a8t the memory location or I/0 port indicated on the address bus.

Manufacturers:

- Zilog

- Hostek
- Toshiba
- 868

[V )
v
~d
‘.
f =Y
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The 27128 is an UV erasable electrically programmable memories with
16 KByte storage = 128 Kbits

Operating temperature range: 0° - 70 70°C

Power supply UCL: 5V % (0.28
Input L wvoltage: smin. -~ 0.1 V

MEX . g.g Vv
Irnput H voltage: min. 2 Vv

max 5.7 V
Output L wvoltage: max. 0.45 V
Output H voltage: min. 2.4 V
Maximum active current: 125 mA
Maximum standby current: 30 mhA
ERASURE

Erasure oc¢curs when the window is exposed to wavelengths shorter than 4000 A.
Sunlight and certain fluorescent lights can erase the eprom.

The opaque label should be left in place.

JEVICE OPERATION

lead

The 27128 has two Control inputs: OFE and CE. Both must be active (L) to obtain
jata at the outputs.

2.2.5
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STANDBY

When the CE input is H, the 27128 goes to standby mode independent of the OE in-
put. ’

The max. current consumption falls to less than 40 mA.

o517

The 8517 is 2 2 KByte random access memory. Each byte contains 8 bits.

The 5517 has 2 c¢onirol inputs: CE and OE.

Both must be active (L) 1o access the memory. When the CE inpul is Hs {he memory
switches 1o standby mode and current consumplion drops to 1 micro ampére.

OPERATION R/ OE - CE
Read H L L
Write L H L
Standby X X H

The 5517 is pin compalible with the TMR2016P (Texax Instrumenis).

Fower supply voltage VCC: 4.5 to 5.3 V
Input High: 2.2 " S.3 v
Input Low: -8.3" 0.8V
Data retention voltage: 2 L Ve <€ 5.5

Hanufacturer: Toshiba

2.2.6
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NE 555: Timing circuit

is compatible with: ML 1455/1555 (Hotorola)
SE 955

Uses an external resistor - capacitor network as timing controllers. Both mono-—
stable and astable cperation &re possible. The output timing is independent of
the supply voltage.

Honostable mode (see circuit diagram)

On the interface PCB the 555 is used as oné-shot circuit with variable duty cyc-
le. The trigger signal is provided by the CPU via V 14. Uhen pin 2 is at H le-
vel, capacitor £ S is short circuited by an internal transistor. Dnce the level

at pin 2 drops below 1/3 VWCC, ithe 355 is triggered.

The internal transistor is disabled.

Output pin 3 goes to H lavel. € 5 can c¢harge up 2t an exponeéntial rale thru R &
and the faclior potentiomster.

Once it reaches 273 of WL, the circuit resels itself and pin 3 returns to L le-
vel. '

RATINGS min.  max.

Supply voltage (VCC) 4.5 18

Output L 0.5

Output H 3

Highest trigger voliage 1/3 vCe

Manufacturers:
- National

= Texas Instruments
- Fairchild

2.2.7
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74L8138: Decoder 7/ Multiplexer

—— e A e A

RATINGS:

Typical power dissipation: 32 mid

Supply voltage: ' 4.5 - 5.5 V¢

Operating air temperature:! 1] - 70°¢C

High Yevel input voltage: min.: 2V

Low “ M " max.: 0.8 ¥

High level outpul voltage: min.: 2.7 V

Low " " " max.: 0.4 V

tibsclute max.—supply voltiage: 7 v

" " input 5.5 v

TRUTH TaBLE

Iinputs Qutputs

Enable Address

1 G24 G2B CBA Y0 Y1 Y2 Y3 Y4 Y5
X ¥ H X X X H H H H H H
L X ¥ X X X H H H H H H
X H X X X X H B H H H H
H L L L LL L H H H H H
H L L LLH M L H H H H
H L L LHL H H L H H H
H L L LHH H H H L H H
H L L HLL H H H H L H
H L L HLH H H H H H L

2.2.8
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T4L 8139

This 10 Containzs twoe fully independent 2 10 4 line d2coders / muitiplexers.

SELECY OATA GUTPUTS
veo 36 ‘2a 8 M3vD 2vl o 7vd 2wy

wljsjuwjajupnjwyls

[ A [] vt vl Y
Y3

INISRIRRIERIRRILEIRAIL

ST A i, o W1 W7 i¥3, GND
ENABLE

. ., . SELECT DATA OUTFUTS
Elecicical characiecislics
Tvpical power dissipation: 34 nl
Farameter Test tonditions SNTELE139A Unit
' min.ttyp jmax.
VIH high level input
vaitage 2 v
VIL Tow level input
voltiage 0.8 v
USH high level output|Vil=min. VId=2 V
voltage UIL=VIL max. I0#H=-400 péA 2.7 ;3.4 (E
VOL tow level osutput (VCC=min, YIH=z2 vV I0L=d mA 0.25¢0.4
voltage VIL=VIL max. ICL=% mA 0.35|0.% Y
IT Input current at
max input voitage[V(C=max. Viz=7 v _ J.1 mé
11K High 1eve1 tnput
current ULC=max. Vi=2.7 Vv 20 pA
IIL Low level input :
current UiC=max. vi=0.4 Vv 0.4} mA
108 Short circuit ,
output current § jUCL=max. L51394 | -20 =100} mA
I08 Bupply current WCC=max.
Qutputs enabled and opsen LS1394 6.8 (11 mA

2.2.9
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SERVICE HANUAL

LS13%24

(EACH DECODER/DEMULTIPLEXER)

FUNCTION TABLE

Inputs Quiputs
Enable Select
G B A YO Y1 Y2 Y3
H X XtH H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L
H = high level; L = low levels X = irrelevant

74LS244: 2 x 4 buffers with tree-state ocutputs

. o T— T — . s S W e S T o S P Y U o AT T S I = o o e e ek

The 2 fully indipendenis noninverting buffers have each:

- 1 enable input (L acitwve)

- 4 jnpuis (L or H)
- 4 outputs (three-state)
RATINGS:

Supply vo]taée:
Temperature range:

High level input wvoltage:
Lc',»J L1} i} ) n

High level ocuiput voltage:
Lou " 1t 1t

4.75
0

min.
max.

min.
max.

- 5.25V
- 70°C

2 v
g.s Vv

2 v
g0.55 Vv

2.2.10

ELITE

2000
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74L5175

Contains 4 D flip—-flops.
Each FF is edge-triggered by the same clock signal.

The level at the "“data' input is transferred to the output upon the rising edge
of the clock signal.

The output remains at this level until new data is transferred with a clock sig-
nal or until the “MR" {master reset) input is activated.

TRUTH TABLE

OPERATING MODE INPUTS OUTPUTS

MR CP DN ON  §N
Reset (clear) L X X L H
Load “1* H t H H L
Load "0O" L t L L H

Note that each FF has 2 outpuis, with complementary status.

ELECTRICAL CHARACTERISTICS

YOH: Min. high level output voltage: 2.5
VoL: Max. low " " " 0.5
IN: " input current (VIN = 7 V): 1 mA
IH: Max. high level input current: D.1 m&
IL: Hax. low " " " -2 mA

2.2.11
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74L8273: Eight D flip-fleps

- —— o ——— o —— . o e e

FUNCTION:

The level at the D input is transferred tc the 0 outpul on the rising edge of
the clock input. -

When the clock is at either H or L: the D input has no influence on the @ output
The clear input resets all the Q outputs 1o L level.

TRUTH TABLE

Clear Clock Bi 0i

L X X L

H + H H

H 1 L L

H H X NO CHANGE
RATINGS!
Supply voltage: 4.5 - 5.5 v
Temperature range: | - 70°C
High level input: min. 2 Y
Low “ " max. 0.8 V
High level output: min. 2.4V
Low " . max. 0.4 ¢

781.8393: 2 x 4 bit binary counters

——— e Y > - - o o W 2

The 73LS$3%3 frequency dividers / counters contain & indipendent counters which
can be cascaded. Each has a clear (active H) and a clock input.

The output changes on the negative-going edge of the clock input.
A frequency at the clock input is divided by:

if cascaded

2 4 8 16 32 64 128 256
QA GB QC @D QA QB Qc Qo

2.2.12
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TAHCTZ44: CMOS non-inverting octal 3-gtate line driver

- AR A v T = T o oy o g et oy oy e i e e o e S B S o oy = W . = R — o ———

The pinout is identical with i1he 74LS5244.

TRUTH TABLE

G In OUTn

H X HighZ
L L L
L H H

ELECTRICAL CHARACTERISTICS

VIH Hin. high level input:s 3.2 U
VIL . Hax. low " " 1 v
UOH HMin. high * output? 3.7V
YOL Max. low " 0.4 v

74L8374: 8 D-latches

— . e e ke e e i e L e e S S st e

ELECTRICAL CHARACTERISTICS

parameter test conditions SH74LS unit

min.}] typ.| max.

VIH high level jnput V 2 | v
VIL Tow Tlevel input V 2z 0.8 v
VOH high level output V|VCC=min. VIH=2V
VIL=VIlmax. I0H=max. _ ‘ 2.8] 3.1 v
VOL low level output ViVCC=min. VIH=2V 1I0L=1ZmA 0.25| G.4
VIL=VIlmax. IOH=max.]IO0L=24mA 0.35] 0.5 v

I0ZH off-state output UCC=max. VIH=2V
currents high level{¥0=2.7V

voltage applied 20 pa
ICC supply current UCC=max. 24 40
Dutput conirol at 4.5 V 27 40 mA

2.2.13
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Description

The eight flip-flops of the L5374 are edge-triggered D-iype flip-flops. On the
positive transition of the ¢locky the @ outputs will be set to the logic states
that were setup at the D inputs.

Due to Schmitt-trigger buffered inpuis at the epable/clock lines noice rejection
is typically 400 mV. A buffered output control inpul can be used to place the
eight outputs in either a nermal logic state (high or low logic levels) or a
high-impedance state. In the high-impedanc¢e state the ocutputs neither load - neor
drive the bus lines significantliy.

The output control does not affect the interna) operation of the latches or
flip-flops. That iss» the old data can be retained or new data can be entered o-
ven while the outpuls are off.

OUTPUT CLOCK D | CUTPUT
CONTROL

L t H H

L $ L L

L L X ]

H X X z

[]
f
Ne
|
]
R
o
L
.
o
]
o

5 Pl W <l T
1 2{f3ll4 |5l|5||7]ll!]5| 10
ogTrUT 10 WM. ™ W™ 2| X 5 4 GND
CONTROL
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aD15: bilatera) switches

- e e e e L A G S —— —— T Y2 T i

These C-MOS switches can tramsmit analor or digital signals.

Fach package contains 4 switches.

The on/off state is céntrolled by a digital signal at the conirocl inputs.
A H level turns the switich ons 1 L level turns it off.

Max. "ON" resistamce at VDD = 10 V is 400 0

A070B: quad ex-or gates

i o P o S b Ay AR sk Wi e B el L S e

TRUTH TABLE

Al 8| out
ool o
of{1] 1
110} 1
1{1{ 0

ELECTRICAL CHARACTERISTICS: (for VDD = 10 W

Butput voltage: max. L level: 0.05 V
" " min., H " 9.95 V
Input -voliage: max. L level: 3 v
" " min., H " 7 v

40982 dual monostable multivibrator (monoflop}

A Al e o ot A By S B S S S N A S M A S P . . A A G (e A et I e S S S

Provides oné shot retriggerable operation.

It retriggering during the active period is not desired: 0 can be tied to TR- or
9 to TR+ depending it leading or trailing edge triggering is used.

The active period can be calculaied as Follows: 1/Z2 R x C

2.2.15
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PIN DESCRIPTION

RXs CX
External resistor R and capacitor { determine the active period.

TR
TR+ and TR- start the monoflop.

TR+ is used if leading edge iriggering is desired

TJR- " “ trailing ™ " o
FUNCTIONAL DIAGRAM 2
€x1 Rx1
—A——F—vpp
1 2[RxCx(M
+TR 4 6 M
~TR—> MONO;
MR —3-O) 1.5
«TR12 04,
-TR -1 MONO;
MR—21-O 2.3,
15 14| Rx Cx (2)
Vpp =16 "3V
Vgg =8 Cx2  Rxz
CD4538B

2.2.16
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HR

A low level at this inpul immediately rezeis the monoflop.

SERVICE HANUAL

ELITE 2000

*] ,
Thie output is H during the active period and returns to L after the period has
finished. : ’
g | |
Thig output is L during the active period and returns to H after the period has
finished.

0 t=1/2Rx ¢

i)

TR+

LM324: Quad operational amplifiers

Ak e P e e S S e e O A — — - -

Replacements: MC1741, MCISO3, MC3403
Features:

Short circuit protected cutput
Max. suppiy voltage: 346 V

4 amplifiers per package

T 13 V output swing

9]
i~}
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7805 / 7808 / 7812: Three terminal positive vo]tage regulators

- ———————— —— — .y ——— T — At e i B S b A kA A . A Y A R A Rm e MR Sk ko i ek e o e = — ——

input
ground
output

LB AN I
i o n

1253
7805 - 5 V reguiator
7808 - 8 v "

7812 - 12 v ¢

Types with different current capability are available. Some can surply up Lo 2 A
continuous output currenti. ‘ : :

The regulators are short cirtuit and heat protected.

CURRENT CAPABILITIS:

Type: o max. centinuous Current:
78M05 / MOS / M1i2 0.5
7805T £ Q8T /7 127 1

78505 / s08 / 512 2

I P Is

The regulaters do not require any external components for voliage r2qulation.

The fixed output voltage can vary from one to the other iIC: following are typi-
cal dispéensions:?

7805 4.3 1o 5.
7808 r.7r" 8.
7812 11.5 " 12,

NN
< <<

The regulator keéeps this veltage pretty much constant over a wide range of load
variations.

Type AV lead variation line variation
7805 50 mV {max) 5 to S00 wA 7-30V
7808 80 aV (max) 9 to 500 mA 10 - 30 V
7812 120 mV {(maxl 9 to 500 mA 14 - 30 V

2.2.18
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BC237B: silicen NPN small signal transistor

. T W W AR A T G M A W o —

MAX. RATINGS

VCBo 50 vV
VUCED 45 v
VBE 6 Vv
1¢ 100 mA
PTO0T G.2 W

ELECTRICAL CHARACTERISTICS
hFE 200 - S00-(IC = 2 mA, VCE = 5 V)

Replacements: BC182, BC1Q7

BC307: PHF silicon transistor

A S . S - - fn G e Ay P hn -

For ratings see SC237.

Replacements: BC1618, EC177

BC338: NPN silicon transistor

e S e B L R M B G A e . S G T A - -

MaX. RATINGS

VCBO: 30 v
VCEOD: 25 v
VEBO: 5 v
1ce - 0.8 A
PTOT: 0.625 U

ELECTRICAL CHARACTERISTICS
hFE: 100 - 400 (IC 100 mA)
VCE (SAT): p.7 v

Repliacements: BC337, BC23I9

2.2.1%9
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BC3Z27: PNP transisior

o e R A -

Max. collector-emitter voltage (VEE = 0O!: 52 y
Max. continuous cellector current: 0.9 A
Max. base current: 0.1 4
hFE: 100 - 600

BC327 can be repliace by BCZ297.

THE IRFS532: Power MQOS field-effect iransistor

A ——— —— T —— o o T A R G M P S R T e S o

Is a n-channel enhanC&meni MOS transistor.
Replacements: BUZ 20, RFP12N10 (RCA)

ELECTRICAL CHARACTERISTICS

Drain sourcs breakdown voltage: 100 v
VGE Fhreshold: . Z - 4\
ID (OW3: 12 A
gfs: 5.5 Si2mans (typ)
vds (ON): g.1¢ ¢
Max power diss.: 75 (A

TIP147: Epitaxial PNP power Darlington trangisior

- - T " —— — — . e o T o . ol o e o i o

ELECTRICAL CHARACTERISTICS - (MAX. RATINGS:)

VCED: 100

v
VEBO: 5 Vv
ICM: 20 A
IB: 0.5 A
PTOT: 125 U

OPERATING CHARACTERISTICS

VCE at IC = 30 mA: 100 ¥
VBE at IC = 10 A, VCE = 4 VI 3V
hFE at IC = 10 A, VCE = 4 W2 500

Replacements: BOVG4ER

2.2.20
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L298: Deval #full-bridge driver

—— . e . b e e i ok ke e e e e e o B

ABSULUTE HAX. RATINGS
BLOCK DIAGRAM

g
of

Vs Power supply: ' 50
7

ot | ‘a
USS Logic supply voltage: -

v
v o 1

- |,
Ot ot

ot
3
of

10 Peak output current:

nen repetive: 3 A
pL: 24 . I ' 1 "
S [
Manufacturers: g L. S— . R ]
“:‘“" -L win;u
- SGS
- Unitrade

1296: Switching regulater

A . — T — - — o .

RATINGS

Max. input voltage: 50 V

Max. voltage at pins: 1. 12 10 v
6, 15 15 v
4, 5, 7. 9 5.5 V¥
10, & . 7 v

It these limits are exceeded, the circuit will be dsmaged.

FUNCTION

The circuit is internally over-load protected.

The capacitor af pin 5 determines the soft start delay.

The capacitor at pin 13 determines the reset delay.

The reset ocutput stays at L level after power ony thé time depends on the capa-

citor at pin 13.

Manufacturer: SGS

2.2.21
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1.
2.
3.
4.
5.
5.

2.4 FACTOR POTENTIOMETER: REPLACEMENT AND CALIBRATION

o Al e o Bl e A AL P A L R A P e i L A L S S e et e S i PO L i ——

Hove head to lowest position

Block head with friction grip (1)

Remove screws (2) and cover (3}

Remove potentiometer support plate (43

Install new pot on support plate. Turn axle clockuise to stop
Turn axle counterclockwise for 1/2 revolution

. Install in reverse order

ELITE 2000
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Electrenical

Action Purpose

1. Press and hold the enterkey. Entry into testprogram.
Power yp.

2. Press enter. Exit from kevyboard test: The unit dis~-
plays a number except 0.

3. Press the AF setup and enter Entry into factor calibration procedure.
keys simulianeously. The "NV" led turns on. :

4. Move head to lowest posgition. Louest head positon value is stored.
Press enter. “PY'" led turns on: "“NV" led turns off.

5. Move head to highest position. Highest head positon value is stored.

Press enter. The “PV" led turns off.

6. Power off to exit.

This procedure initializes the head limit position registers.

The potentiometer values in highest and lowest head position are stored in the
ram. This obviates a precise mechanical adjustmant.

2.4.2
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SERVICE MANUAL

3.2 TESTPROGRAH

Pt s tp o o e o —

ELITE 2000

1. Press and hold the enter key.

2. Power on.

3. A1l leds: displays are switched on for 1.5 sec.
N
correct — Go to 3.A.1.
F
Keyboard test.
Press each key except the “enter" key.
display select ai1s
lens vup 008
lens down aqa
AF—-zetup 802
- 0s8o
+ 072
lens channel 048
expose 046 =%
Tight 144 =x
head down 136 =
rapid 132 = =% anly on Elite 2000 TIM
head up 130 = # only on Elite 2000 HOT
N
correct — Go to 3.B.

|
J Y

Press the enter kev. The display shows the factor value.

Move head to lowest position-
Move head to highest position: 10300 (The unit displays 300}

(Tolerance: * 20%)

1300.

3.2.1
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correct

Y

ELITE 2000

[V

Go to 5.5.1.

encoder (0).

Press the display key. The display shows the counter value of the

Check the lens stage movement:

Press: Action:
Lens ¥ Lens stage speed: 0.5 mm/gec. downwards
Lens & Lens stage speed: 0.5 mm/sec. upwards
Lens ¥ and clear (-} Lens stage speed: 6.5 mm/sec¢. downwadrds
Lens & and clear (=) Lens stage speed: 6.5 mm/sec. upuards‘
L |
correct - = Go te 6.1

I

4, Note this number = Nli.

1. Move the lens stage upwards until it stops {reference position).

2. Press the display key twice to zero the counter.

3, Move the lens stage downwards until the Counter shows about 4000
{important: don't uss the “up" key.

5. Move the lens standard to its upper stop position,
The new numbér in the counter is! N = 2 x N1

correct

N

Go to S.A.1.

The hardware is fully operational.

For a correct operation of the automatic focussing systems the po-
tentiometer values must have been initialized (see 2.4.2).

3.2.2
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3.3 CONTINUQUS TESTPROGRAM

——— s e A s T i o ol ok o ot WO T T o e S

CONTINUOUS TESTPROGRAM A:

ELITE 2000

1. Press enter.
2. Press the "up" and "down" keys simultaneously.

3. Lens stage moves down for 30 mm. Stops. Moves up to ref. position.

CONTINUOUS TESTPROGRAK B:

1. Power off to exit testprogram A.
2. Power on with enter key pressed.

3. Move head to the first focussing position of channel 0.
Press "lens up" + "displ. select”.

ted, the lens stage focusses as follows:

4. If channel 0 is programmed, and the potentiometer has bsen calibra-

9 times random position 1 time focus position.

CONTINUOUS TESTPROGRAY C: (with ELITE 2000 HOT only)

1. Power off to exit testprogram B.

2. Power on with enter key pressed.

3. Press the “Rapid" and "Light" kKeys.

The head moves to upper and lower limit.

The lens moves from reference to 100 mm extension and back.

3.3.1
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3.A FLOUCHART

. —— i —————— ——

The unit is completely dark ¥ Use 3.C.1 chart.

The unit enters the opera-
ting mode Y Go to 3.B.

Use chart 4.1.

3.4.1
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3.B FLOWCHART: Processor keybeard display PCB

T ——— . T i S o A ke s e . W Ml S P - S O S . o e o o e

(all measuring takes place on the processor kevboard display PCB)

1. Cennect the Z 80 TU. 2. Address switches to 8000.
- 3. Mode se1ectqr to_Ad. stop. 4. Power on.
N
TU=8000 — Go to 4.1
and “RD“
led on
Y

Check data display.

(%) dF with FE (dF =) Check keys. Check V 11
ELITE 2000 TIM
‘ Y

Measure the level at V 11 / 1.

Go to 3.B.2. ——;i- L
| N
Heasure the level at VU 10 / 1.
N
L ~——— Replace V 5. Check path
Y
Measure the levels at V 10: 2 3 13 14
N .
all L —— Check address linesg.
Y

Replace V 100,

3.B.1
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Measure the levels at V 9: pins & E 11
N
all H ——— Replace UV 9.Check paths
Y
1. Set the address switches to 8003.
2. Press reset.
3. Measure the Jevels at UV 9@ & = L 8 = H 11 =
N
correct —_— Check ¥V 9.
jump with Elite Z0Q0
< Y
TIH and MOT variantis only.
Press the following kevs
DATA
TIM _ S 10 CF
MOT s 11 F7
s 12 Fb
§ 13 Fd
N
correct —e Check UV 11, keys.
-
v

1. Address switches £005.
The TU shows: 8005 FF (dF %)

2. Press reset.
(#) ELITE 2000 TIM

Measure the levels at V 9:

n
pe =

3.B.
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l N

correct o Check V 9 path.

K

Press following keys.
DATA DATA (TIM wversion only)

S 6 ‘EF {(CF)

S 7 F7 (d7)

58 Fb (db)

s 9 {dd}

N
correct ————4 Check V 11, R 135, keys
Y
1. Address switches £2000. 2. Press reset.

3. The TU shows: 8000 (RD led on)

Fress folilowing keys.

DATA DATA (TIM version only)
51 EF (CF)
s 2 F7 (d7)
£3 Fb (db)
S 4 Fd (dd)
S5 FE (4E)
‘ N
correct — Check keys, V 11.

|

Go to 4.1.5, entry 1

3.8.3
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3.C FLOWCHART: Power supply

- e e e Bl e S S S W A o

A11 measuring refers to PCB power control.

Power on. Heasure the wsitage at P 1.
It must be 5V (+ 0.2 / - 0.05)

N
torrect =] Go to 3.C.2
Y
Measure the voltage at: v 14 v 17 V19
from pins 20 20 20
to pin: 10 i0 10
N
sV —Check 5 V, ground rail.
Y

Go to 4.1 to check microprocessor PCEB.

END

3.C.1
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Power off. Qpen the

Heasure the

CE HANUAL ZLITE 2000
5 V bridge. Power on.
level at P 1.
N -
SV ———Check F1. R20:. V22, €13

Check for sh

orted 5 V rail.

3.

ERD

c.2
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4.1 PROCESSOR PCB

— e ——— e e e —

Note:
A1l ICs mentioned throughout this section are located on the microprecessor

board: MA&034S

Power on.
Measure the voliage at V3 from pin 14 to 7. It must be S5 VDC.

{Tel. - 0.05 / + B.15 V)

Check:
N 1. ground and 5 V rail.
correct ~——— 2. capacitors € 1, &, 9.
13, 15.
3. all ICs.

Y

Measure a signal of 2.45 MHz (period: 0.4 microgsec.) at V 4 / 6.

Check V 1, V 2.

correct
E

Power off. Connecti the Z 80 TU.
Set the mode selector fo stop. Power on. Press {(and release) the
réset key. What does the TU display?

|

0000 0o

[ v

Check the control leds.
MEH B 1! RD . WR
ON .- ON oN OFF

Go to C 1 7 4.2.1%

4.1.1
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correct

Check if corrésponding
control path is shorted.
Replace U 4.

Y

Press and hold the reset key. The TU must

display FFFF FF.

correct

Go te £ 1/ 4.2.1

K

Hold the reset key. Check if all control leds are off.

MEM M1 RD WR
OFF OFF OFF OFF
N Check if corresponding
correct path is shorted.

Replace V 3.

Y
Release the reset ﬁey. Press SSTEP and compare:
0001 21 HEM Mi RD
000z 55 HEM - RD
0003 55 MEM RD
pDoo4 7E - MEM Mi ED
N _
correct Go to € 3 / 4.2.4
G
SSTEP once. The TU must display 5555 XX. XX: any hex number.
. N )
correct —— Go to 4.2.5
Y

4.1.2
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Measure the levels at: )
V 7 ping: 1 2 3 a 5 6 7 £ 19 22 23
L H L H L H L H H L H

V6 pinst 2 21 23 24 25
H H L L H

N Check if address lines
correct ——1 are shorted interrupted.

Y

Press SSTEP key S times. TU must display AAAA XX (X = don’t care)

N
carrect —— Go to 4.2.4

F

Measure the levels at:
V 7 pins: 1 2 3 4 5
: " H L H L H

~ o
s N |
r w
"
0
r
N
N
w

W 6 pins: 2 21 23 24

_ N Check if address bus li-
correct —1 nes are interrupted.

Y

Press and hold the reset key. Measure the level at V 7 / 18.

H —] Go to C & /7 4.2.8

4.1.3
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5et the address switches to A000. Set mode seléctor to ad. stop.
Press and release the reset key.

The TU must dispiay: 4000. Read led on.
N
correct Check V4, shorted RD line
Y

Measure the level at Vv 7 / 18.

Go to C 3 /7 4.2.3

y

‘SSTEP once. Check if the WR led goes on. Read led goes off.

N 1. Check V 4.
2. Shorted RD/UR line.

correct

Y

. Set mode sel. to stop. SSTEP once. Measure the level at V 7 / 18.

H Go to C.3 / 4.2.3

I,

Measure the frequency at X 1 / 2.

4.1.4
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N Replace V 2.
1.2 MHz — Check if path is inter-
rupted.

Y

Power off. Measure the DCV at V 7 / 24.

more than N Check battery on power
3.5 Volis control interface PCB as
well ag V 1, ¥ 2, U 3.

Y

1. Power on. _ 2. Press reset.
3. Set the mode sel. to run. 4. Press tne test key.
5. Measure at V I / 4.

H{ 71 -3 ‘< 12

71 = 3.33 millisec 72 = 150 microsec

correct  Go to C 5/ 4.2.6

ENTRY 1

1. Set the ad. switches to 8000. 2. Mode sel. to ad. stop.
3. Press + release the reset key. 4. Press + release the test key.

Press SSTEP until the TU displays: $£000 00.

Measure the level at V 12 / 9.

4.1.5
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Replace V 10 and V¥ 9.

Y

Set the mode sel. to stop. SSTEP once.

V12/9=H Replace V 10 and V 9.

Y

"Measure the level at ¥ 9 / 3.

H —1 Replace V 10 and V 9.

Measure the level at V 10 / 1.

N Check V 5.
Interrupted path.

Y

Set mode sel. te ad. stop.
Set mode sel. to stop. TU = 8000 20. SSTEP once.

N 1. Replace V 12,
vi2s6=L. — 2. Check for interrupted
' data lines.

Y

Measure the voltage at the collector of V 14,

4.1.6
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Replace V 14,

v>a4.70

Y

Set the mode sel. to ad.stop. SSTEP once.

Replace V 12.

Vi2/6=H

Y

Check V 14 collector.

Replace V 14,

STEP 1

1. Set ad. switches to 8004. 2. Mode selector to ad. stop.
3. Press_reset.

The TU displays: 8004 FF. WR + MEM led on.

Measure the levels at V 28 / 18, 17, 14, 13, 8, 7 4, 3.

N Check for interrupted
paths.

all H

1,

Check the level at V 28 / 11.

|

4.1.7
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N Replace V 10.
Check for open path.

Y

Set the mode sel. to stop. SSTEP once.

N Replace V 10.
Ctheck for open path.

v28/11=H

¥

Measure the levels at V 28 / 19, 16, 15, 12y 92 6 55 2.

!

all H

Replace V 28.

Y

1. Press and release reset.
2. Measure at V 28 / 19: 16, 15, 12, 9, &6, 55 2.

all H

Replace V 28.

Y

1. Set mode sel. to ad. stop. 2. Press the test key.
3. SSTEP once: TU = 8004 00.

Measure levels at V 28 / 18; 17, 14, 13, 8, 7, 4, 3.

4.1.8
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all L Interrupted paths.

Y

1. Set mode sel. to stop. 2. SSTEP once.
3. Measure the levels at U 28 / 19, 14, 15: 12, 9, 6. 5, 2.

|

N
all L Replace V Z8.
Y
1. Address! 8008. - Z. Hode sel. to ad. stop.
3. Press reset key: TU = 8008 CO.
: N
U29/11=L . Replace V 10.
Check path V 10 to V 29.
Y
1. Set mode sel. e stop. 2. SSTEP once.
N
V29/11=H i Repl. V 29. Check path.
E
Measure the levelg at V 29 /7 19 16.
" H H
N
all H Replace V 29.
JY
1. Mode sel. to ad. stap. 2. Press the test key.

3. SSTEP once TU = 8008 (0.
4. Measure all levels a2t V quf 19, 14, 15, 12, Fs 6, 5, 2.

|

4.1.9
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all H Repiace V 2%9.

Y

1. Set the mode sel. to stop. 2. SSTEP once.
‘ 3f Meagure the levels at V 29 / 19, 16, 15 12, 9. & 5: 2.

|

all L

F

1. Set ad. suwitches to 8000. 2. Set mode sel. to ad. stop.
3. SSTEP until TU displ.: 8000 40. 4, Mode sel. to stop.

5. SSTEP once.

Ui12/11=H

Replace V 29.

Replace V 12.

Y

Measure the level at V¥ 13 collector.

L Replace V 13.

Y

Measure the level at ¥V 12 / 11.

L  — Replace V 12.

Y

Measure the collector voltage of V 13.

4.1.10
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N r * §
V> a.7 v Replace U 13.
Y
1. Mode sel. to ad. stop. 2. SSTEP once.
3. TU displays 8000 &0.
N
V12/11.3=H Repltace V 12Z.
Y
N

Wi3/C0.vi4/C=L — Replace V 13, V 14.

| v

1. Ad. stop. 2. SSTEP once. TU = 2000 10.
3. Siop. 4. SSTEP once.
N _
Uviz2/3=L Reptace V 12.

Measure the voltage at V 13 / collector.

N
U >»a.7v — Replace V 15,
Y
1. Ad. stop. 2. SSTEP once: TU = 8000 20.
3. Stop. 4. SSTEP once.

4.1.11
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N Replace bad display.
w17, 19 Check shuntied leds and
both = 8 displays.

Y
SSTEP twice. Check displays V 156 and 18. Both must be on.
N
both 8 Replace bad display.
A

SSTEP 4 times. Al]l leds are lit.

N
correct — Replace bad led.
Y
Press reset. SSTEP until the TU shows:! 0003 55.
Heasure the levels at plug X 1¢
1Ga 12 13 14 15 16 17 ig
H L L M H L L H
N
correct Interrupted data paths.

F

The micreprocessor hardware is fully

operational.

4.1.12
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c1
Check the level at W 12 / 1
N Check if reset line is
H shorted.
Y
|
Press and hold the reset key, Check the level at ¥ 12 / 1
N Check if reset path is
L : shorted or interrupted.
K
' |
Release the reset key. Check level at V 7 / 18
Y N -
I H Check the level at VS/14
N
Check V 5. —— H
| Y
Check V 1, V 8.
Check the level at V & / ZD
Y 7 N Check the levels at:
L vs/s1 2 4 6
L L L H
A B

4.2.1
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A E

!

Replace V 5. e E—— caorrect

N

Replace V 4.
Check for open pahts

Pouer‘oFf. Remove \ &, V 7 from their respective
sockets. Power on. Press and hold ihe reset key.

|

: N Check for grounded peihs
address Replace V 4, 9.
FFFF
{
‘ Y
N
data = Go to 4.2.3.
FF
Y
Release the reset key.
N Check for sherted paihs.
a00a FF Replace V 4.

|+

Replace V 6, 7. Check for
interrupted address paths.

4.2.2
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Measure the levels ati these ICs on the power tontrol interface PCE.

IC: vV 14 v 17 v 19
Pin: 11 1, 19 1, 19
N
all H
Y

1. Shorted data line.
2. Replace V 14, V 17, V 19 on the power control interface PCB.

3. Replace V 11, 12: 28, 29 on the processor PCE.

Replace V 5. ' Check A 15, A 14 lines.

4.2.3
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¢ 3

Press and release the reset key. Measure the level at V 7 / 18,

H — Check V 1, ¥V 8 UV 5

K

Measure the level at V 4 /7 25.

N Check if corresponding
path is shorted (groun-
ded). Replace V 4.

Y

Measure the level at V 4 7 i8.

N Check for shorted pin.
Replace V 4.

Y

Measure the level at V & / 20

Check V 5.

Y

Check for shorted address and data lines. Replace V 4 and &.

4.2.4
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STEFR 1 ¢

4

Shorted address / data lines.

Each digit in the TU displays the state of four
address and data lines respectively. fAs the Z 80
has 146 address and 8 data lines; the TU needs 4
digits to read the address bus and 2 digits te
read the data bus. Each half-byte—(4 bits) is re-
presented in an hexadecimal number. Consequently
the first digit on the TU, starting ieft, shows
the Togic states of address lines A 15 - A 12,
the second one shows them from A 8 to A 11 and

s0o on.

9888 B

Al15- AB~- Ad- a0- D7~ D3~
AlZ A11 A7 f3 b4 bo

4.2.5
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t5

Set the address switches to
Press and release the reset

CO00. Set the mode sel. to ad. stop.
key. Measure the leve) at V 1 / 3.

Y
L Replace V¥ 5
N
Set mode sel. to stop. SSTEP once. Measure the level at V 1 / 3.
N Replace V 5.
H - Check for shorted
or interrupted path
K
Measure the frequency at ¥V 3 / 8:.
> 2.33 msec |<=3.33 msec—>
]

correct T

F

Check V 3, V 1

—_— 3.33 msec [<{—3.33 msec—>

Measure the frequency at V 1 / 63

|

correct

K

Check V 1

Replace in the following order: VW 7, V 4, R 45 V 6.

4.2.4
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Measure the level a3t V 1 / 9.

H Replace V 4.

Measure the Yevel at V1 / 8.

N
L Replace V 1,

Replace V 8.

4.2.7
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5.5 INTERFACE PCB

o e e A T o e it B8

The processor PCB musgst be operaticnal. A1l measurings refers to
the interface PCB. :

Power off. Remove lens motor plug X & from the control desk.
Move head to midway (50 cm)

Measure the resistance (XD} between contacts 4 b and S5 a2 of the
lens moteor plug.

N Check factor pot R 1.
Check calibration.

7>R > 2.5
(KQ)

Y

Reconnect lens plug X 6.

Press + hold the enter key. Power on.
Thus the testprogram is selected.

All following measurements take place on the power control PCB.

Press the enter key once. Measure the signal at V 6 / 3.

The unit exits the keyboard test and enters the potentiometer test

3-6 msec 7 msec
< < >

5.5.1
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correct

Y

Measure the frequency at V 15 / 1,

N
1.2 MHz Check V 55 cleock line.
K
Measure the signal at V 15 / I,
I-& msec
‘lll’lll 1.2 MH=
N
correct Check V 15.

K

Measure the sigrnal at V 16 / 1.

| T
] e

3-6& msec

o I

5.5.2
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N
correct Go to 5.7.
Y
i1. Power off. Disconnect lens motor plug X 6.
2. Connect the Z 80 fest wunit.
3. fAddress switches: 800C
1. Set mode sel. to-run (TU). 2. Power on. 3. Press test (TU)

1. Set the que sel. to ad. stop (TU}.
2. Press the enter key. The TU shows: 800C 0D.

milli sec.

3. Press SSTEP 2 times (TU). The TU shows: 800C O1.

Measure the frequencies at V 146, V 18.
V 16
Pin 3 4 5 & i1 9 8
Period uset
micro sec. 1.87 3.3 6.6 13.3 26.4 10.56 31.3
v 18
Pin 11 10 9 8 3
Period msec¢

0.43 0.85 1.7 3.4 5.8

|

correct

N

The clear (CL) input must be at L level. If it is H: replace V 5,
Else replace bad counter (V 1& or ¥ 18).

5.5.3
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SS3TEP once. TU shows: @ 3. Measure the leval at V 14, 18 / 2.
N )
H S Check V 5,
Y

Measure the levels at V 16, V 18 pins 3, 10.

N
all L e Check V 15, V 18.
Y
Address switches: 8010 Measure the level at V 19 7/ 1, 19.
N -
L —_— Go to 5.8.
Y
Address switches: 8020 ’ Measure the level at ¥ 17 / 1, 19.
N
L ] Go to 5.9.

|

Replace V 17, V 19.

5.5.4
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FAILURE CHART 5.6

SERVICE MANUAL

ELITE 2000

A1l measuring takes place on the power control PCE.

1. Power off.

2. Set mode sel. to ad. stop.

2. Connecli the 2 80 TU.
4. Address swiiches: 800C.

Power on.

Heasure the level at V & pin 2.

Y

1 .Reset cycle not cor-
rect: bad V 22, € 15
Z.Replace V t4.

SSETP 2 times.

Measure the level at V & / 2.

1

H

Y

Go to 5.46.2.

SSTEP once.

Measure the voliage at V & / 6.

N

Y

Check R &, factor potl,
connections V 4.

Check C 6, C 5, V 4.

5.6.1
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All measuring takes place on the power conirol PCB.

Measure the level 31 V 14 7 11.

N Replace V 10, 9, 5 on
L ~——— +the processor PCB.
[
Y
Set mode sel. to stop. SSTEP once. Measure at VvV 14 /7 11.
N Replace V 10 (processor
H - PCBJ.
Check sout path.
Y.

Replace V 14, Check paths. Check V &, UV 5.

5.6.2
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FAILURE CHART 5.7

Measure the ievel at V 15 / 5.

1. Replace V 14.

N 2. Check path from V 14 7 2
to ¥V 15 /7 5. »

3. Check V 5, V 15.

4. Check D 1 data line.

Check V 5, V 4, V 15,

5.7.1
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FAILURE CHART 5.8

#11 following I{s are located on the microeprocessor board.

Measure the levels at V 10: 1 2
L H

— W

N
correct

Replace V 10. Check SIN 2 path.

Check the levels at ¥ 5: 1 2 3 4 b
L H L L H

N
correct — Check paths.

Replace ¥ 5. Check paths.

5.8.1
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FAILURE CHART 5.9

ELITE 2000

A1l

following ICs are located on the microprocessor board.

Measure the levels at V 107 1 2 3
L L H
N
correct
¥
Replace UV 10. Check SIN 1 path.
Check the levels at ¥V 5 1 2 3 &
L H H
N
correct Check paths.

Replace V S. Check paths.

5.9.1
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AF - MODULE TEST

Press and hold the énter key. Power on.

Press enter: display.

Press ithe "up” or "down"” key and the "-" key.

Measure the signal at V 15 /7 2 on the power conirol interface PCB.

i
|

correct — Go to 5.B

Measure at V 15 / 11.

UL

|

correct I Go to 5.C

Go to 5.5.3 to check counter.
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Press the “up" or "doun" and the "-" key.
The Yens must move in fast speed.
Measure the signal at V ¢ / + C (see lavyout schematics) on the lens

motor PCB.

. Corregt Check V 9.

Heasure the signal at V 7 7/ 3.

¢orrect —— Replace V 2, V 7, V 8.

Check R 8, cables.
Check R 5/ V 4, VS on the interface PCB.
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Following failures are possible:

Y .
The lens motor moves on- r To check out this failu-
ly in fast speed. re, go to 5.4.1.
N
The lens motor moves on- Y To check out this failu-

1y into 1 direction or ey o, go_to £.1.2.
does not move at all.

The speed is not accurate:

1. Check spindle for dirt.

2. The low speed is achieved by pulsing the "up
command.

or “"down"

In the fast speed the command stays at H level all the time.
Neither the low nor the high speed are regulated and are
therefore sensitive to lopsided mains voliages.

To ¢ompénsate change R 1 on the lens motor FLB.
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SERVICE MANUAL

ELITE 2000

Press the indicated keys and measure at V 13 on the interface FCE.
key v i3 / pin level
up + _ 18 H
rapid 146 L
down + 18 L
rapid 14 K
N :
correct "Go to &6.1.3.
Y
Press the indicated keys and measure at V 2 on the lens motor PCB.
key Y2/ pin Tevel
up *+ 1 L
rapid 2 H
down + 1 H
rapid 2 L
1.There must be a voltage
of 2V at V2 /4 and
N V2 /6. Else check R2»
correct  — RS, €3, V2, C2, cables,
connections.
2.Check R&6ys» R7 UZ, cab-
les) Connéctions.
Y
Check R 1, R I, V 1, motor.

6.1.2
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Power off. Disconnect lens motor plug X 4. Connect Z 80 TU.
Address switches: 800C Mode sel. ad. stop. Power on.
Measure the level at ¥V 14 / 11.

|

N
L ] Go to 6.2.
} Y
1. Mode sel. to stop. 2. S3STEP once. 3. Measure at V 14 / 11,
N Replace V 10.
H Check & QUT path.

l Y

1. SSTEP until the TU displays: S00C 0OA.
2. SSTEP once: The TU still shows: 800C 0A.
3. Measure the level at V 13 / 2.

N Replace V 14.
H ~——1 Check D 3 Vine, path
from V 13 to UV 14.
K

1. Press reset: TU shows BGOC 00. 2. SSTEP once.
3. Messure the level at V 13 / 2.
N Reblace v 14.
L —wm—e—t Check D 3 path.
Y
N
V13/16=L Replace V 13.

[

Check ¥ 13, V 14, V 9, D 4 path,

6.1.3
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FAILURE CHART 6.2

All ICs are located on the processor PCB.

Measure the levels at V 10: 1 2 3 13 14
L L L H H
N
correct ~~———— Check address paths.

Reolace v 9, U 10.
Check WR line.

602!1
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7.1 ELITE 2000 TIM: Lamp relay failure

" — . o Y o e o o s e it et Al S o W A B U s W o e e W s P e

LAHP RELAY CHECK {with 20080 TIH only?}

1. Power on.
2. Press the "light" key.
Z. Measure the level at ¥ 14 / 6 on the interface PCB.

N 1. Check “light™ kev.
R —=—— 2. Check V 14, D 2 line.

Check ¥V 25, relay K 1 on the interface PCB.

7.1.1
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7.2 ELITE 2000 TIM: Timer failure

o T e e e e o ke e B i el e W i P S W — S -

TIMER CHECK (with 2000 TIM only)

Note: DIP switch $ 1 on the interface PCB must be cleoged.

Connect Z 80 TU. Ad. switches: 8010_ Mode sel.: ad. stop

Power on. Heasure the level at vV 19 / 3.

correct — Go to 7.2.2.

Check D 7 line, expose key.

7.2.1
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Measure the level at V 19 / 1.

L ] Go to 5.8.

Replace V 19.

7.2.2
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€.0 ELITE 2000 MOT: Head movement failure

. A e e A L S — —— " " Wk o T e e

Possible faults:
The head stage cannot be moved
at all :

The head stage can only be rai-
sed

The head stage ¢an only be lo-
wered

The head moves only with high
speed (or low speed is not cor-
rect and cannot be adjusted)

The head moves only with low
speed

flowcharts

£.1.1

€.2.1

c.7.1

c.3.1

€.3.1

¢.0.2

ELITE 2000
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Are there + 24 +/- 4
v at P 87

Are there + 12 +/-
0.5V at P 77

Press and hold the
key “head down"”.

Led V 16 is on.
V 18 is off.

Is there a H signal
at v 25 7 57

Is there a L signal
at V 17 /7 12 and 97

Is there a H signal
at V¥ 26 / 37

Release the key “head
down'". Press and hold
the key "head up".

Led V 18 is on.
V16 is off.

.

SERVICE HANUAL

c.1

-1

ELITE 2000

Check connections

Check V 32, 33, 34,
35, R 55.

Go to C.5.1

Check ¥ 19, V 21,
path.

Check V 26, path.

Check ¥V 17, V 19, V 26.

Go to C.5.1.
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|

Press and hold the
"head up"” key.

Is there a H signal
at ¥ 25 7/ 17

Is there 8 H signal
at V 26 / 47

Release the key "head

(1]

Up .

Is there a saw tocth —
voltage at V 20446 as
per diagram?

Are there negativ pul- —_—
ses at P 1 as per dia-
gram?

Are there pos. pul-
ses at P 3 as per
diagram? '

Press and hold the
key "head down".

Are there following
pulses at V 23/137

Check V 19,

Vv 21.

ELITE 2000

Check V 17,

Vv 19,

Vv 25,

Check V 20.

Check V 15.
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1.8 msec +/~- 25 X
— (

Check V 25, 15.

Release the key “head
down". Press and hold
the key "head wp". .

Are there following
puliges at ¥ 23/37

R

1.8 msec +/- 25 %

- <
Check V 25.
—_
Release the key "head
up".
Is there an H signal —_— Check V 34, V 42 and motor.
at P 27 resp. setting of trimmer
R. &67.
Is there an H signal ——ee— Check U 21.
at ¥V 21/117

€.1.3
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J

Is there a L signal —_— Go to £.4.3.
at v 10 / 87

Press and hold the key
“"head down''.

Are there +2 V at P 47 ————— Check V 724 resp. setting
of trimmer R 46 (min.
speed).

Are there following
pulses at P &7

Check V Z4.

1 to S msec.

Are the same pulses, EEE——— Check V 10, V 25.
inverted, at V 25/4%

Release the key "head
down". Press and hold
the kevy "head up".

Are the same pulses at —_— Check ¥ 10, V 25.
V 25/3?

The faulis are at V 27,
Y 29, ¥ 37, V A0, V 45,
U 46, V 47, V 48, V 49,
V 50.
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Press + hold the "head down" key. Lead V 1& must come on.
Led V 1£ must be off,

correct —1 .Go to .5.1.

Y

Press and hold the "head down" key.

V25/5=H —————iCheck V 19, 21

Y

Press and hold the "head down" key.
Measure the signal et V 25 / 4,

=== 15 mgec —> {—

1 to 4 msec

N
correct 1 Go te C.2.4.

J Y

Measure the signal at V 29 / collector.

{(—— 15 mse¢ > {—

1 to 4 msec

N Replace V 27.
correct ————Check R 56, &é»
path. X
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SERVICE HANUAL

|

Fregse and hold the '"head douwn™ key.
Measure the voltage acress V41,

|

ELITE 2000

8.2V ————  Go to C.4.1.

Y

Fress and hold the "head down'" key.
Measure the signal at V 38.

gV ————1 Go to C.4.2.

Release the "head down" kev.
Measure the voltage acressz V 38.

8.2V - o to C.4.2.

Press and hold the "hsad doun" key.
Measure the signal at V 27 / collector.

|

24 v

Check V 40, 39.

N r——
Uzs/1 = L ———————1 Check ¥V 17. V 21.

I

Check V 25. V 27

c.2.2
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Measure lhe level at UV 3 /7 9,

|

H — Check V 10.

Y

Measure the level at V 26 / 9.

!

L Go to C.9.1

Y

Press and hold the "head down" key.
Heasure the levels at V 26 /7 12 and V 3 / 5.

|

both H ————Check V 26 and paths.

Y

Pregs and hold the "head down" key.

N
Wi/8 = H —— Replace V 3.

Y

Replace v 15.
Check path.

£.2.3
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Fress and hold the "head doun' kevy.
Measure the signal at vV 10 / 1.

_— {(——— 15 msec ———>

correct

I

Replace V 25.

1 to 4 msec

N

Preszs and hold the "head down® kevy.
Measure the voltage across V 38.

] — Heasure at V 17 / 4,

Check V 19, V 17, ———— H

, Y

Check V Z26.

Press and hold the "head down" key.
Measure the voltage at V¥ 27 / collector.

|

24V ——1Check V 21, 25, 19.

E

c.2.4
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|

Press and hold the "head down®” kev.
Measure the voliags at V 41.

I H

8.2V  ——— Go to C.9.2.

[,

Pregg and hold the "head up" key.
Heasure the voltage across V 38.

|

g.2 V —~——— Lo to C.7.32.

Y

Meagure the voltage across V 41,

N -
0 ——— Go to C.7.4.

Y

Check ¥ 37, 37, 20, 42.

€.2.5
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Heasure the level ai R £.

I H

H — Go to C.4.3.

Y

Press and hold the "head up" and rapid kevs.
Measure the level at R B.

N

H _ —— Go to C.4.3.

, Y

Fress and hold the "“head ur” and rapid kevs.
Measure the level at V 10 7 B.

N ‘
H ————1 Check V 10.

Y

Press and hold the “head up” and rapid kevs.
Meazsure the level at V 10 /7 8.

Measure the pulses at P 1.
Compare to the wave form on diagram MA83305.

L

correct

H
—_— Check V 20.

Y

Measure the time delay of SO0 microsec. between
the trigger pulse at P I and the negative going
edge at P 3 (see diagram MAB3305).

|

€.3.1
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|

correct — Adjust R 25.

Y

Set the head io center position.
Press the “"head up" key.
Measure the signals at V 23 / 5.

They must correspond to the signals at P 3.

} N

correct EEREE— Check ¥ 25,

Frees the "hzad down' kewy.
Measure the signal at V 23 /7 13.
It must correspcond to the gignal at P 3.

|

' N
correct ——] Check V 25.
Y
Press and hold ths "head up" key.
Heazure at P 4.
N Adjust R 46.
2V —————— Check ¥V 24, V 10.

E

Check V 23, 24, 10.
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SERVICE HMANUAL

Press and hold the "head down™ key.
Measure the level at-V 26 / 3.

Replace V 17,

v

N

|

H

vi9/11 = L

Replace ¢ 26.

v17/10 = H

Check V 19, 26

£.4.1

H

Check W 17.

ELITE 2000
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SERVICE HANUAL

Press and hold the "head down'" key.

V26/4 = L

Check V 37. 38,
R 55.

[47 N

ELITE 2000

V17/11 = L =]

Check V 17.

Check V 19, 26

c.4.2



ELITE 2000 SERVICE MANUAL

ELITE 2000

Press the indicated keys and measure at V 12 on the interface PCB.
Key V13 / pin level
head up 14 L
12 H
q L
head douwn i4 H
and rapid 12 L
-/ H
N
correct Go to £.4.4.
A

Cheek V 2, V 4, V 6 on the head
motor interface PCB.
Check connections, R 9 10, i1,

€c.4.3
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ELITE 20600 SERVICE MANUAL
Power off. Disconnect lens motor plug X 6. Connect 7 80 TU.
Address switches: 800C. Hode-sel.t ad. stop. Power on.
Measure the level at V 14 / 11.
N
L Go 1o 6.2.
Y
1. Set mode se2l1. to stop. 2. SSTEP eonce.
3. Heasure at V 14 / 11.
N Replace V 10.
H Check SOUT path.
Y

Check V 13, 14 D S, D 6, D 7. data lines.
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SERVICE HANUAL

Measure the level at R 2.

Check if head is in lowest posi-

tion.

in N
lowest
position

ELITE 2000

Check bottom
limit switch.

Press and hold the “head up" key. |

Check leds V 146, V i8.

Go to C.5.2

V 1€ on

UV 19 off

Go to C.7.1.

Go to C.6.1

€.5.1
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Press and hold the "head down™ kev.
Measure the level at R 15.

L — Go to C.4.3.

Y

Release the key. Heasure again.

N
H ] Check V 14,

Y

Hold “head down". Measure at V3 / 9 and V 3 / 8,

‘ N
both H ———— Check V 10, path.

Y

Check the level at R 1.

Go o0 C.4.3.

Y

Check the level at V 26 / 9.

L ————1 Check V 10, V 3.

€.5.2
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|

Hold the “head down" key.
Check the level at V 26 / 2.

N
H ~——— Check V 3, path.

Release the key and measure again.

L ] Go to C.4.3.

Measure the level at V 3 / 5.

H ———-——q Replace V 26.
Check path.
K

Check V 3, V 16.
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Measure the level) at R 5.

Is head in : H Check top
highest pos. limil switch

Y

Go to C.2.1

1.

Press the

"head up” key. Measure the level at R 11,

L — Go to C.4.3.

Press and hold "head up" key.

N
v3/11=H Check V 3, V 10.
Y
Check V 3, V 18,
N
V3/10=L —— Check V 10, V 3.

J Y

Check V 3, V 13.

C.6.1
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SERVICE HMANUAL

Fress and hold the "head up" key.
Led V 16 must be off.
Led V 18 must come on.

ELITE 2000

correct

Go to C.6.1.

Y

Press and hold the "head up" key.

~r

V25/1=H

~———— Check V 19, V 21.

Y

Holtd the "head up" key. .
Measure the singal at V 25 / 3.

E— {~— 15 mse¢ —>

1 to 4
msec.

|

correct

Go to C.8.1.

|\

Heaéure the singal at V 27 7/ collector,

—_—> ¢— 15 msec'";*)

1 to 4
msec.

€.7.1
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N Replace V 29.
correct emm——=— Check R 56, 66,
path.

Y

Press and hold "head up" key.
Heasure across V 38: 8.2 V.,

|

g.2 Vv

Go to C.8.2.

Y

Fress and hold "head down™ kevy.
Heasure ac¢rozs V 41,

w - N

pv ———d Go to C.8.3.

¥

Press and hold the "head up"” key.
Heasure at ¥V 29 / C.

|

24V - Replace V 40, 39.

V25/4=L ' Check V 19, V 21.

Y

Check V 25,
Vv 29.
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SERVICE MANUAL

Press and hold the "head up" key.
Check the signal at V 25 / 2.

—_—>

4 15 msec ——>

1 to 4 msec.

|

correct

Y

Check V 25.

Hold the "head up" kev.
Measure the level at P 2.

ELITE 2000

|

H

N Adjust R 564.
Check ¥V 27, V 37

Y

Hold the "head up" key.
Measure the pulses at V 23 / 5.

|

—_—>

1 to 4 msec.

{— 15 mse¢c —>

Check ¥ 25.

Y

Replace V 23.

c.8.1
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SERVICE MANUAL

Pregss and hold the "head up" key.
Measure the level at V 26 / 4.

|

ELITE 2000

H ~———— Check V 37,

38,

R 55.

H
V1i7/11=H ————] Check V 17.

Check V 19, V 26.

€.8.2
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SERVICE HMANUAL

Presg and hold the "“head up" kew.
Measure the level at V 26 /

|

VZ26/3=L

N
vi7/10=L

ELITE 2000

Check V 40,

41,

R 57.

Check V 17,

Check V 19, V 26.
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SERVICE MANUAL

ELITE 2000

Check the level at V 10 / 1%.

|

H

K

Check V 10, V 3.

N

Go to £.6.1.
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SERVICE MANUAL

Measure the level at V 26 / 3.

|

H

Check V 41, R 57

vi7?/10 = H

Check V¥ 19, V 26.

£.9.2

H

ELITE 2000

Replace V 17.
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I
-

Vi7/9 Repiace V 26.

]
Replace V 17.

viv/10

n
[

Feplace V 19, UV 26.

€.9.3
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N
V26/4 = H
Y
Replace ¥V 38, R 55.
N
vi17/11 = H —— | Replace V 17.

Check V 19.

c.7.4
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D.1 MOTOR CONTROL 24 VOLT PCB: FUNCTIONAL DESCRIPTION

o W . . e ST TER P Ak T ke i e gy o A e e e e e AL L R el ekl A e e G el e L e e e

i Y — 5 S

It consists of V 3, 10. 26.
The commands UP, DOWN and FAST are tow active.,

The inputs LIMIT SWITCH UP, DOWNH are H active. The limit switches are closed
when the head is not in the end position. ‘ ~

Thus, in the inactive state the Timit switches connect these inputs to ground.

The and-gates V 3/c and 4 decode the inputs.

DOWN upP LIMIT SuW. UP LIMIT SW. DOWN vV 3/10 vV 3711
v 10/13 | Vv 10/11 v 10/3 VvV 10/5

L H L L H L

H L L L L H

H X H L L L

X H L H L L

X L L H L H

L X H L H L

V 26/c is an EX-0QR gate.

,If__both the up and down commands are actives output pin 10 goeés to L level and
'etops the commands.

0.1.1
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PULSE GENERATOR

————— e - ———

Astable mulitvibrater V 20 produces pulses {(pin 3) and a sawlooth (pin 6}.
The sawtooth ic compared to the feedback veltage available at V 24/1 via V 24/d.
The duty-cycle at V 10/2 is proportional Lo the feedback voltage.

Depending on the selected function (up or down)s either V 25/3 or V 25/4 follows
this freguency and switches transistor V 29 (V 27). :

A larger load means a higher voltage at V 24/1 and 8 longer duty cycle at V.10/Z.

In case the "fast" key ies presseds the pulses are suppressed via V 10/d and re-
placed by a steady H level. Thereby the motor receives full power instead of a

pulsed sianal.

V 24/¢ is a time delay circuit, to avoid a sudden voltage increase at the motor

inputs.

LOAD FEEDBACK

In slow speeds the load ¢ondition is measured and transtated into a proportional
pulse to the power drivers. : .

Across R 53 (down) ar R 42 {up) the driving pulses are available.

Their amplitude decreases in case the metor load increasess &s the voltage drop
across R 68: 69 increases as well and less voltage reaches the motor.

The pulses charge C 19 via digital switches V 23/a (up) or U 23/b (down).
Capacitor C 19 charges up to a voltage proportional to the pulse amplitude.

At pin 7 of buffer V 24/b the same voltage ‘appears.

V 24/a compares the desired speed (pin 3) to the feedback = actual speed.

The desired speed is adjusted via R 46.

The wvoltage available at V 24/1 is therefore proportional to the difference de-
sired speed - actual speed.

Thru digital switches V 23/a, b the feedback ise syncronized to the control pul-
ses; monostable V 1S activates these swilch#s to this purpose.
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Te achieve a high efficiency slow speed regulationy 1he motor speed is pulse~
contrelled.

The period of these pulses is sufficiently short to guarantee smooth motion.

The bridge configuration allows movement in both directions without the need of
a dval supply wvolimge..

OVERLOAD PROTECTION

An electronic fuse protects motor and power stage from overload and short cir-
cuit condition.

The voliage drop across R &8, 6% is proportional te the motor load.

Part of this wvoltage drop reaches transistor WV 38. If it exceeds 0.7 volts,
V 36, 37 become conductive and trigger flip-Fflop V Z1/¢» d.

Fin 13 of VU 24 is forced to L level. Conseguently V 1072 stays at L Tevel and
the driving transistors are disactivated.

The motor current is interrupted.
Flip~-flop V 21 is reset by astable V 20.

I1f the short circuit condition persistis, the flip-flop V 21 is set again.

D.1.3






Motor control 24 V
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