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General Remarks

The CARDIOVIT AT-6 is constructed modularly. This means that in case of defect, each
part, each board is replaced as a complete unit. The defective boards are then repaired by
the manufacturer.

The few exceptions from this rule are described in this manual together with the necessary
settings and adjustments. This work should only be carried out by competent, authorized
technicians. The manufacturer declines any responsibility for inadequate repairs.

Allgemeine Hinwelse

Der CARDIOVIT AT-6 ist modular aufgebaut, d.h. jeder Teil, jedes Board wird bei Defekt
als ganze Einheit ersetzt. Die fehlerhaften Boards werden dann vom Hersteller repariert.

Die wenigen Ausnahmen von dieser Regel sind im vorliegenden Handbuch zusammen mit
den notwendigen Einstell- und Abgleicharbeiten eingehend beschrieben. Diese Arbeiten
sollten nur von befahigten, autorisierten Technikern ausgeflhrt werden. Fur
unsachgeméasse Reparaturen lehnt der Hersteller jede Haftung ab.
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SECTION 1

BLOCK SCHEMATIC

Drawing No.
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SECTION 2

MICROPROCESSOR CIRCUITS MK2-1

Block Diagram MK2-1C
Microprocessor/Decoder/Timer
Microprocessor/LCD Controller
Microprocessor MK2-1C Memory
Microprocessor MK2-1D Memory 2

Microprocessor MK2-1C Analog Output/Input
Microprocessor TP Controller
Microprocessor ST-1 Connector
Microprocessor ST-2 Connector

Data I/0O Connector ST-3a/ST-4

Microprocessor PCB Layout
Keyboard MK2-3

Keyboard Connector ST-5 Pinout
Microcomputer MK2-1E Disposition
Technical Information
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HMIVIDIS4L£00 Oeries

e B K TIPS

262144-wuid x 4-bit CMOS Dynamic Random Access Memory 42 % Kkbit / c‘én)p .
The Hitachi HM514256 Series is a CMOS dynamic RAM or- HMS514256P Series
ganized 262144-word x 4-bit. HM514256 has realized higher
density, higher performance and various functions by employing
1.3 pm CMOS process technology and some new CMOS circuit
design technologies. The HM514256 offers Page Mode as a high
speed access mode.
Multiplexed address input permits the HM514256 to be
packaged in standard 20-pin plastic DIP, 20-pin ptastic SOJ and
20-pin plastic ZIP.
Features (DP-20NA)
@ High Speed . . ... Access Time 100/120/150 ns {max) HM514256ZP Series
® Lower Power . ... Active 300 mW, Standby 11mW :
@ Single 5V (10%)
® Page Mode
e 512 refreshcycle .. .......-- 8ms
® 2 variations of refresh .. ...... RAS only refresh
CAS before RAS refresh
Ordering Information
Type No. Access Time Package
HMS514256P-12 120ns 300 mil 20 nin Plastic DIP
HMS14256P-15 150ns HMS142S6IP Serles
HM514256ZP-10 100ns
HM514256ZP-12 120ns 20 pin Plastic ZIP
HM514256ZP-15 150ns
HM514256P-10 100ns -
HM5142561P-12 120ns 20 pin Plastic SOJ
HMS5142561P-15 150ns
Pin Arrangement (CP-20D)
HM514256P Series HM514256JP Series H?ISHISGZP Series Pin Description
A0-AB  Address Inputs
w1} o] v Vot 1 . T TAs Column Address Strobe
':E g . s 2 E % 1/0-1/04  Data InfData Out
wis ] o ? ; 17 R 6_‘5_” OCutput Enable
16 OF RAS Row Address Strobe
wg 2 * WE Read/Write Input
AD| & Al
Na ] a1 A 6 15 A1 Vec _ Power (+5V)
K] 14 A7 Vgg Ground
.- e || e 13 ue A0-A8 _ Refresh Address Input
w[e] 12 48 Ver 1A
e e (Top View) Note) The mecifications of this devics
(Bottom View) sre subject to change without
(Top View) . tice. Plesse contact your .
Higachi's Sales Dept. regerding
specifications.
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Block Diag
B AAS TAS WE oF
{ 1
RAS €A% WE OF
Cantrol Contrel Contral Contral
Circuit Circuit Circuit Cireuit
i i I I
o1 1/02 1703 /o4

]

-lm Buffer

= 31 é =
va [Of va | m 2f na | o (2 2
Mrmory || Memory i&-n;u_,eef Y “lm. N‘::q«ou::?
[ o T Cd |Gk |glca |Ch []
Amy | 2| Amar | Amay g‘lmr Amy |EfAmy |Amy |E|Amy
< < ‘; o §
¥ k-1 T
i i H H (S
!
§
[Wedlvae] | Word Driver Word Driver Word Driver | [Fod D
k| [Won Decoder] [Row Decoder | |Mow Decader] [
Row Address Buffer _] [ Colomn Address Butir
=
| Ao—as [
Absolute Maximum Ratings
Voltage on any pin relative to Vgg....... -1Vto +7V
Operating temperature, Ta{Ambient) .. ... 0°C to +70°C
Storage temperature {Ambient} . . . . . .. .. -55°C to +125°C
Power dissipation .................. 1W
Short circuit output current . .. ........ 50 mA
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Parameter Symbol Min  Typ Max Unit
Supply voltage Vee 45 5.0 5.5 v
Input High voltage Viu 24 - 6.5 \J
Input Low voltage ViL =20 - 0.8 v

Note) All voltages referenced to Vss.
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DC Electri~al Characteristics (Ta = 0 to +#70°C, Ve = 5V £ 10%, Vgg = OV

Parameter Symbol Min Max Lt Notes
Operating current )
tpe = 260 ns I 40
tpe=220ns CC1 - 47 mA 1,4
trc=190ns 55
s - 2 mA TTL Interface
b Icca -
tandby current - 1 mA CMOS Interface
Refresh current
tpe = 260 ns I 40 .
tRc = 220 ns cc3 - 47 mA RAS only Refresh !
trc =190 ns 55 :
Standby current
(Dout Enable) Iccs - 5 mA 1
RAS=Vyy, CAS= Vy
Refresh current
tpe = 260 ns 1 40 CAS before
tre = 220 ns cCs - 47 mA RAS Refresh -
trec =190 ns 55
Operating current
trc =105 ns 40
tRc= 85ns Ieer - 47 mA ;:;;fmde
trec= 70ns _ 55
Input leakage
0<Vin<TIV Tue -10 10 BA
Output leakage '
8 <Vout €7V Io -10 10 uA Dout is disabled
Output levels
High lout=—SmA Vou 24 Vee
Low Iout=4,2mA VoL 0 0.4 v
Capacitance
Parameter Symbol Typ Max Unit Notes
Address Cn - 5 pF 2
RAS, CAS, WE, OE Crz - 7 pF *2
Data-InfData-Out Cyo - 10 pF *2, 3
Notes) *1. Icc depends on output loading condition when the device is selected, Iec max is specified =t the output apen
condition.
*2. cﬁ?citmu meesured with Boonton Meter or effgctive capaci ing method
*3 = VJH to disable Dout. )

*4, Address can be changed less than 3 times while RAS is V..
*s. Address can be changed once or less while CAS = V.

Electrical Characteristics and Recommended AC Operating Conditions )
(Ta=010+70°C, Vee = 5V £ 10%)"1.710.*11

Parameter Symbol HM514256-10 HMS14256-12 HM.S 14256-15 Unit Notes
min max min max min max
Access Time from RAS tpac - 100 -~ 120 - 150 ns  *2,%3
Access Time from CAS tcaC - 50 - 60 — 75 ns  *3,%
Qutput Buffer Turn-off Delay toFF1 - - 25 — 30 - 40 ns *5
Qutput Buffer Tum-off Delay referenced to O 1oFF2 - 25 - 30 - 40 ns  *§
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns %
Random Read or Write Cycle Time tre 190 - 220 - 260 - ns
RAS Precharge Time trp 80 - 90 . - 100 - s
(ta be continued)
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' HM514256-10 HM514256 _HMS514256-15
Parameter Symbol min max min max min max Un
RAS Pulse Width tRAS 100 10000 120 10000 150 10000 m:
CAS Pulse Width tIcas 50 10000 &0 10000 75 10000
RAS to CAS Delay Time tRCD 25 50 25 60 30 75 e
RAS Hold Time 'RSH 50 - 60 - 75 - n
CAS Held Time . tcsH 100 - 120 - 150 - n
CAS to RAS Precharge Time tere 10 - 10 - 10 - ne
Row Address Setup Time tASR 0 - o - 0 - ns
Row Address Hold Time tRAH 15 - 15 - 20 - nsg
© Column Address Setup Time tase 0 - 0 - 0 - ns
Column Address Hold Time tCAH 20 - 20 - 25 - ns
Write Command Setup Time twes 0 - 0 - 0 - ns
Write Command Hold Time . twen 20 - 25 - 30 - ns
Write Command Pulse Width typ 15 - 20 - 25 = ns
Write Command to RAS Lead Time tRWL 35 - 40 - 45 - ns
Write Command to CAS Lead Time tcwl 35 - 40 - 45 - ns
Data-in Setup Time : s 0 - 0 - 0 - ms
Data-in Hold Time 1pH 20 - 25 — 30 - ns
Read Command Setup Time RCS 0 - 0 - 0 - ns
Read Command Hold Time referenced to CAS  tpen L] - 1] - 0 - ns
Read Command Hold Time referenced to RAS  tppy 10 - 10 - 10 - ns
Refresh Period tREF - ] - ] - 8 ms
Read-Write Cycle Time trwe 265 - 30s - 360 - ns
Read Modify Write Cycle Time tRws 175 - 205 - 250 - ns
RAS to WE Delay_ tRwp 135 - 160 - 200 - ms
CAS to WE Delay fcwp 8s - 100 - 125 - ns
CAS Setup Time . teSR 10 - 10 — 10 - ns
CAS Hold Time (CAS before RAS Refresh) toHR 0 - 25 - 30 - m
RAS Precharge to CAS Hold Time trpe 10 - 10 - 10 - ns
Page Mode Read or Write Cycle tpe 70 - 85 - 105 - ns
CAS Precharge Time, Page Cycle fcp T 15 - 20 -  ms
Page Mode Rcat_i _Da_todiry Write Cycle oM 145 - 170 - 205 - ns
fﬂiiri“ ﬁ:ﬁg %».'?.’!‘E,‘;’ir!}" fcRw 125 - 145 - 115 - ms
Access Time from OF toac - 25 - 30 - 40 ns
OE to Data-in Delay Time topn 25 - 10 - 40 - ns
CAS 10 Data-in Delay Time . tcpo 25 - 30 - 40 - ns
OE Hold Time reference to Write 10EH 25 - 30 - 35 - ns
OF Delay Time from Din tpzo 0 - 0 - 0 - ns
CAS Delay Time from Din tpzc 0 - 0 p 0 _ s

Notes) *1. AC measurements assume I = 5 ns.
*2. Assumes that tpep S tpep (max), If tRep is greater than the maximum recommended value shoy
table, LR A C exceeds the value shown.

*3. Measured with a load circuit equivalent to 2TTL loads and 100pF,

*4, Assumes that lgep 2 IRep (max).

*S. tOoFF (max) defines the time at which the output achieves the open circuit condition and is not refe
oulput voltage levels.

*6. Vg (min) and V}b(mn} are refe levels for
measured between Vg and Vi,

*7. Operation with the tgep (max) limit insures that tRAC (max) can be met, tRCD (max) is specified :
ence point only, il tRep is greater than the specified tpep (max) limit, then access time is controll
sively be toac.

*8. lwes and towp are not restrictive operating parameters. They are included in the data sheet as electric
lgfislics only: if tweg 2 twcs (min), the cycle is an early write cycle and the data out pin will rerr
circuit (high impedance) throughout the entire cycle; if tewp 2 fcwp (min), the cycle is a read fwrit
data output will contain data read from the selected cell; if neither of the above sets of conditions is
_the condition of the data out (at access time) is indeterminate.

*9. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge ir
write or read-modify-write cycles.

ing timing of input signals. Also, transition

:lo. An initial pause of 100us is required after power-up. Then e at least 8 initialization cycles.
. :'n‘:ehyed write or read-modify-write cycles, OE must disable output buffers prior to applying da
evice.
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HVM514256 Series

262144.word x 4-bit CMOS Dynamic Random Access Memory

The Hitachi HM514256 Series is a CMOS dynamic RAM or-
ganized 262144-word x 4-bit. HM514256 has realized higher
density, higher performance and various functions by employing
1.3 um CMOS process technology and some new CMOS circuit
design technologies. The HM514256 offers Page Mode as a high
speed access mode. ) .

Multiplexed address input permits the HMS514256 to be
packaged in standard 20-pin plastic DIP, 20-pin plastic SOJ and
20-pin plastic ZIP,

Features

® High Speed ., ... Access Time 100/120/150 ns {(max}
® Lower Power . ., . Active 300 mW, Standby 11mW

® Single 5V (210%)

® Page Mode

® 512refreshcyele . .......... 8ms

® 2 variations of refresh ...... .. RAS only refresh

CAS before RAS refresh

Ordering Information

Type No. Access Time Package

HM514256P-10 100 ns
HMS514256P-12 120ns 300 mil 20 »in Plastic DIP
HMS514256P-15 150ns
HMS514256ZP-10 100ns
HMS5142562ZP-12 120ns 20 pin Plastic ZIP
HMS14256ZP-15 150ns
HMS514256JP-10 100ns
HM514256JP-12 120ns 20 pin Plastic SOJ
HM514256JP-15 150ns

Pin Arrangement

HMS514256P Series HMS14256JP Series HMS514256ZP Series

Preliminary

HMS514256P Series

(DP-20NA)

HMS14256ZP Series

(ZP-20)

HMS5142561P Series

(CP-20D)

Pin Description

(Top View)

(Bottom View)

(Top View)

352 @ HITACH!

AD - A8 Address Inputs
CAS Column Address Strobe
1/0~1/04  Data In/Data Out
Output Enable
RAS  Row Address Strobe
WE_ Read/Write Input
Vee Power (+5V)
Vss Ground
AQ - AB  Refresh Address Input

S

Note) The specifications of this devies
are subject to chanpge without
notice, Please contact your nsarest
Higachi's Sales Dept. regarding
spacifications,

Block Diagram

e
Absolute Maximum Rating

Veltage on any pin relative
Operating temperature, Ta
Storage temperature {Amb;
Power dissipation ., , ., ..
Short circuit output curren

Recommended DC Operati

Parameter Sy
Supply voltage '
Input High voltage .

Input Low voltage

Note) All voltages referenced t




SECTION 3

PRINTER TIMER / MOTOR CONTROL /
PAPER MARK DETECTOR CIRCUITS

MK2-4 / MK2-5 / MK2-6

Motor Control MK2-6A

Printer Timer Control MK2-5

PCB Layout - Timer MK2-5

Backplane MK2-4PD Paper Mark Detection Circuit
PCB Layout MK2-4 - Backplane / Paper Mark
Power Supply MK2-6A - Layout

Drawing No.

1100601 MC
1100501
1100503
1100401 C3
1100403
1100603
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SECTION 4

ECG AMPLIFIER CIRCUIT MK1-2

Drawing No.

ECG Amplifier Block Diagram 1100200 a
ECG Amplifier MK1-2A Sub-blocks 1100201 A1
ECG Amplifier MK1-2D Sub-blocks 1200201 A1
Amplifier MK1-2 (A/C/D/F) Part A 1100201 A2
Amplifier MK1-2A Part B 1100201 A3
Amplifier MK4-2 Part B 1300201 A3
Amplifier MK1-2 (D/F) Part B 1300201 A3
Amplifier MK1-2 (A/D/F) Part C 1100201 A4
Amplifier Cable Tester 1100201 A5
Amplifier DC/DC Converter 1100201 A6
+ /- 2.5 Vdc References 1100201 A7
External DC Inputs 1200201 A8
Scope Output Drivers 1200201 A9
Amplifier MK1-2A PCB Layout 1100203
Amplifier MK1-2 PCB Layout 1200X03
Amplifier MK1-2D PCB Layout 1200203
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SECTION 5

POWER SUPPLY CIRCUIT MK2-6

Drawing No.
Power Supply - Primary Part 1100601 MA
Power Supply - On / Off Circuitry 1100601 OF
Battery Low Circuitry 1100601 BC
13.8 Vdc Battery Charger 1100601 NR
15 Vdc Supply 1100601
+/-12 Vdc Supply 1100601
5 Vdc Supply 1100601
Motor Control 1100601 MC
ST-6 Pinout Disposition 1100601 PIN
Power Supply PCB Layout 1100603

Circuit Theory - AT-6 Power Supply and Charger Circuit
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CIRCUIT THEORY

AT-6 Power Supply and Charger Circuitry

- Main input and unregulated DC output

- Charging principle, PWM (pulse width modulation) circuit.

- Overvoltage protection of the battery charging circuit output (point B on the schematic power supply
MK2-6 '13.8V Batt. charger)

- Operation detection modes, battery or main (point C on the schematic power supply MK2-6 '13.8V Batt.
charger)

1. AT-6 Mains Input Circult

The mains supply is first connected to a line filter module including two main fuses each rated at 200 mA
(S.B.). The 110 Vac version is equipped with another main line filter which is adapted for 110 Vac use
(110 Vac filter P/N: 4.270002), the fuses being rated at 400 ma (S.B) each. The mains is connected to the
mains transtormer over a dual-pole mains switch including a monitoring lamp (190..240Vac = green
pushbutton, 110Vac = red coloured switch button P/N 4.220010 + 4.220050 for the cover). Mains connec-
tion is indicated via the integrated mains switch bulb LP1 which also proves that the two main fuses are
not blown. Overvoltage protection is provided by a VDR (variable differential resistor), which suppresses
possible mains spikes in order to protect the mains transformer. The mains transformer can be adapted
for both mains selections by means of connecting the primary windings in series for 190..240Vac and in
parallel for the 110Vac mode.

The mains transformer secondary coils (parallel connected) generate an AC output varying between 20
and 25Vac between St-4 connector pins P20 and P23 (see power supply schematic 190-240Vac/50 Hz).
The unregulated output voltage (point A) is connected to a full-wave bridge rectifier (4 schottky diodes,
SB 350) which generates an unregulated DC output corresponding to around 25 Vdc (x 20 %). The DC
current consumption over the secondary ‘fuse Si2 (1.25 Adc) may change between 100 mA and 700 mA,
depending on the charging state of the battery. The standby DC current surge over Si2 will generally be
around 170 mA (+ 20 %) If no battery Is connected to the power supply and the AT-6 stays in standby
mode (no printing process). A 70 % discharged battery will cause a current increase across Si2 up to

1.1 Adc. Once the battery has reached the final charging phase (around 90 % of charge), the current will
decrease to the nominal standby current of =170 mA. See point 5 for more details about calibration of the
battery charge circuit.

2.  AT-6 Battery Charger Circuit Description

The detection of the presence of the mains supply is provided by sensing the charging voltage which
corresponds to =14.5 Vdc (at 20°C) at the D4 anode side when the mains supply is ON, thus 0V when the
mains is switched OFF (the battery voltage can be measured at the cathode of D4). The charging voltage
is controlled by a PWM circuit (U9, 3524). The PWM circuit pumps energy (current) over the series
inductance L1 (300 uH) by switching the FET (T1) ON, thus providing the characteristic functiond, / d..
When the FET is off, the function d, / d; occurs (voltage build-up). The purpose of the PWM circuit is to
keep a constant regulated voltage (without being affected by temperature or load changes) by adapting
the duty-cycle ratio of the ON/OFF phase which drives the power MOSFET TI.

The duty-cycle ratio, which influences the output voltage, is controlled by the PWM circuit by means of
sensing the output regulator voltage output (point B on power supply circuit, right after rectifier diode D4).
The PWM differential error amplifier compares the inverting input of the voltage input sense (Pin #1) with
the internal 5V reference of the 3524. If for any reason the charging output voltage increasesto 15.8 V,
the output of the voltage divider network (R12, R10/R11, R8, R9) connected after the non-inverting
voltage follower (U4) corresponds therefore to 5Vdc, thus switching the PWM output OFF (differential
input = 0). Current limiting protection is performed over the current sense resistor R19 (0.12Q) connected
to the current sense amplifier input of the 3524 regulator.

-1-



The current limit threshold at the input of the 3524 current sense comparator monitors the voltage drop
across the 0.12Q sense resistor, the activation threshold is circuit defined to be active (regulator shut-off)
by the condition U.sense = 2 than 200mV. Thus when the power supply provides a maximum available
current of 1.6 A, voltage drop of 200 mV across R19 (0.12Q) would therefore correspond to I= U/R =
1.667 Adc.

NOTE: The lead-acid battery is automatically charged, even if the AT-6 has been switched off (key-

board ON/OFF fnc). Unless the main switch (green front switch) has been switched off, the
charging circuit is inoperate.

3. Charging Circuit Overvoltage Protection

In order to protect the battery from an excessive charging voltage (lead-acid batteries are very sensitive
to overvoltage), the circuit also consists of a power input crowbar which short-circuits the DC input
(18..30 Vdc) thus tripping Si2 (1.25 A). The circuit works by means of sensing the output charging voltage
at the output of diode D4 (cathode, see schematic point B). OpAmp U4b is connected as a voltage
follower (impedance converter) and feeds the “sensed” voltage back to the input of OpAmp U4a (compa-
rator) via voltage divider network (R20 & R21). The comparator reference corresponds to 5 Vdc and is
generated by the LM 336 bandgap reference circuit Z5.0V. As soon as the charging voltage exceeds
215.8 Vdc, the potential at the comparator non-inverting input (pin 3) will correspond to 5Vdc thus causing
the comparator output to saturate the gate of crowbar SCR T2 (thyristor TIC 116, point B on the sche-
matic power supply MK2-6 “13.8V Batt charger). As a result of firing the SCR, the DC unregulated output
will instantly short to ground thus blowing Si2 fuse.

4, Temperature Compensation

The charging circuit is also temperature compensated by means of an NTC thermistor resistance (R11)
connected to the voitage feedback path, if the ambient 1° increases, the NTC resistance decreases thus
affecting the divider network and reducing the output voltage charge.

NOTE: The NTC (negative temperature coefficient) resistance value is given by 1.5 kQ at room tem-
perature (20°C).

5. Battery Charge Calibration

Lead-acid batteries are high quality, maintenance-free accumulators and have a long operational life in
standby or cyclic applications. Lead-acid batteries are charged by a constant VOLTAGE, unlike NiCd
cells which are charged by a constant current regardless of the voltage. The manufacturer of these
batteries specifies that the EMF charge to the element is defined as 13.6 Vdc at 23°C (see the table

'U = {(t°)". The calibration of the correct charging voltage requires great care and should not be considered
as a 5 minute job (see service manual procedure), otherwise the life-time of the accumulator will be
greatly reduced. The fundamental conditions for a successful calibration are:

1. Record the ambient temperature with a digital temperature instrument by placing the sensor in the
case of the AT-6 (in the vicinity of the NTC thermistor). The reading should be stable and within 0.5°
of max. tolerance.

CAUTION: make sure that the temperature probe does not touch any components or heat sink of
power devices, otherwise the probe or the circuit may be destroyed.

2. The calibration of the specific charge voltage (according to the tables) has to be done with the battery
connected to the machine, the battery acts as a current regulator (variable load) !
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3. You must be sure that the calibration is carried out with a fully charged battery, otherwise the charg-
ing voltage will be false by the lower chemical inner resistance of the lead-acid element!

4, Once calibrated, the charging voltage has to be monitored for a period of at least 12 hours (always in
the fully charged state).

NOTE: The lead-acid battery is a long-life, maintenance-free accumulator which has a nominal voltage
of 12 Vdc and a current capacity of 2 Ah (2 ampere/hour).

6.  Battery/Mains Operation Mode Detection (schematics 13.8V Batt. charger & power supply)

The battery/mains detection is purely based on 1 diode and 1 data selector/MUX IC on the uPcb. The
Anode of diode D4 is “LOW” once the AT-6 works on the battery (no mains). When the mains is ON, the
battery is charged over point “B” by a voltage corresponding to =13.8 Vdc, the Anode of D4 is now
connected to around 14.8 ..15 Vdc. The path of the MAINS “ON" detection started at point “C” where
=14.8 Vdc is connected to D14 cathode (LL4148), this point is called “BATT OPERATION ON/OFF”. The
Anode of D14 is directly connected to the pProcessor Pcb over the backplane main connector ST6 17a, ¢
to uPcb Europe type connector ST-2 pin 28¢. The signal “BAT” provided on the pnPcb by D14, is then
connected to pin # 10 of a quad 2 input data selector/MUX (three state outputs). Pin # 10 of the HC257
MUX is connected to a 10kQ pull-up resistor connected to Vdd (+5Vdc), therefore when the mains in ON,
D4 Cathode has about 14.8..15 Vdc thus will not conduct and the Data line input # 10 (on the schematic
defined as input 3B) will be tied up to +5Vdc over the Pull-up resistor. On the other hand if the mains is
OFF, the diode will conduct to GND and pin # 10 of the HC257 MUX will change to LOW (=1.5Vdc). The
change of status of the MUX input # 10 is then interpreted as a 4 Bit nibble (D8..D11) transferred to the
data bus therefore indicating the status of the battery mode.

NOTE: With a standard measuring tool like an oscilloscope, you may not clearly identify the nibble
status change on the Data bus when toggling between the modes. A logic analyzer would be a
better adapted tool for that kind of digital analysis. This is why it would be preferable to limit the
check to the input of the MUX gate (pin #10).



SECTION 6

BACKPLANE PCBs
INTERCONNECTION DIAGRAM
MK2-4
Drawing No.
Backplane 1100401 C1
Backplane Signals Despatch 1100401 C2

PCB Layout 1100403
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SECTION 7

RS-232 / VIDEO / SPIRO
Drawing No.
Spiro Interface 1109201 D1
Video Graphics Interface 1109101 D1
RS-232 / Spiro Interface 1109101 D2
Spiro Disposition MK2-92 1109203 D1

Spiro / RS-232 / Video Disposition MK2-91 1109103 D1
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1.

CARDIOVIT AT-6

Service Information

EQUIPMENT NEEDED

Oscilloscope

Analog Meter

3 pieces of wire (approx. 6")

1 short (low capacitance) tweaker
1 low capacitance screwdriver
soldering iron

1 small Phillips screwdriver

1 small standard screwdriver

OPENING UP THE UNIT

Pull out and remove the white contrast control knob from the right-hand side of the unit.

Turn the unit over and remove the four Phillips screws in each corner of the unit. You will also need
to remove the two standard screws located in the centre, along the side, if they are present.

Using both hands, hold the top and bottom cases together and turn the unit upright. BE CAREFUL !

Gently lift up on the front side of the top cover removing the cable connections as they appear.
Refer to Figure 1 for connector locations. This will expose the inside of the unit.
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3.  MICROPROCESSOR

With the exception of battery replacement and clock adjustment, the microprocessor must only be serv-
iced by the manufacturer. The entire board is therefore replaced in the field.

3.1 Board Replacement

Board replacement is fairly straight forward. Remove the two Phillips screws that hold the microprocessor
down. Refer to Figure 1 for location. Pick up on the outer edge of the board and gently pull it away from
the interconnect board.

3.2 Battery Replacement

The battery backup for the real time clock circuit is powered by a 3.5V Lithium battery. If the battery
voltage goes below 2.0V, battery replacement is required. To replace the battery, first remove the micro-
processor board. Turn the board over, desolder the old battery and insert the new battery. Readjust clock
frequency for the new battery.

3.3 Adjusting Clock Frequency

The clock frequency is adjusted by variable capacitor CT1. Refer to Figure 1 for location. With your
oscilloscope attached to pin 15 of U3 (see Figure 1 for location) adjust CT1 with a low capacitance
tweaker for a 4ms duty cycle.

NOTE: If there is no square wave at pin 15 of U3, enter the day of the week one time via the keyboard.

3. uCOMPUTER BOARD

Mit Ausnahme vom Ersetzen der Batterie und dem Richten der Uhr wird dieses Board ausschliesslich
vom Hersteller bearbeitet. In den Servicestellen wird deshalb bei anderen Defekten gleich das ganze
Board ersetzt.

3.1 Board ersetzen

Das Erstzen des Boards ist einfach. Nachdem das neue Board eingesetzt ist, muss tUberprift werden ob
alle Muttern fest angezogen sind und ob die Verbindungskabel ST4 und ST5 richtig eingesteckt sind.
Nullinien-Offset und Verstarkung der drei Schreibmodule MK1-7 miissen neu eingestellt werden.

3.2 Batterle ersetzen

Der Echtzeituhr-Schaltkreis ist von einer Lithium-Batterie gespiesen, die einen ununterbrochene Betrieb
von bis zu 10 Jahren gewahrleistet. Sobald die Spannung Uber der Batterie auf unter 2,0V fallt, muss sie
ersetzt werden. Nachdem der Oberteil des Geh&uses entfernt worden ist, kann die alte Batterie
ausgelétet werden. Die neue Batterie wird eingelétet und die Uhrenzeitbasis neu eingestelit.

3.3 Abgleich der Uhrenzeitbasis

Die Uhrenzeitbasis kann mit dem Trimmer neben dem IC M3000 oder M3002 mit Hilfe eines isolierten,
kapazitatarmen Abgleichwerkzeuges eingestellt werden. Ein Rechteck-Signal von 256,0Hz ist am Pin 15
vom M3002 vorhanden. Falls dies nicht der Fall ist, muss der Wochentag einmal Uber die Tastatur
eingegeben werden. Der Trimmer muss so eingestellt werden, dass eine sehr genaue Angabe auf dem
Frequenzzahler erscheint.

8-3
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ECG AMPLIFIER BOARD

4.1

In the test mode, some diagnostic parameters of ECG amplifier appear on the LCD. The following
values should be shown on the LCD in the first column:

Uref+ {positive reference voltage) 1950 ... 2050mV
Uref- (negative reference voltage) 1950 ... 2050mV
Udif (Uref+ minus Uref-) target: 4000 3960 ... 4040mV
Uoff (Uref+ plus Uref-) /2 -50... +50mV
Calib. (Udif) / 4 target: 1000 990... 1010mV
U+ (3.2%x) target: 5Vi 1300... 1900mV
U- (3.2*x) target: -5Vi -1300. ..-1900mV

NOTE: Slight deviations of the Udif may be adjusted in the field, but any other deviations require
replacement of the board and repair by the manufacturer.

The second column on the LCD shows the offset value of the final amplifier stages. After pressing
R (resetting) all values should lie within -400 to +400mV.

The third column (input DC-offset of the electrodes in mV) should show values between -40 and
+40mV if the patient cable is shorted or an ECG simulator is connected.

Board Replacement

First remove the microprocessor board and remove the two posts that the microprocessor was screwed
into. Rfer to Figure 2 for locations. Remove the Phillips screw located at the patient connector (Figure 2)
and lift the board slightly. Gently pull it away from the interconnect board to remove.

4.2 Adjustment

In the test mode, adjust P1 on the ECG amplifier for a reading of 4000mV for Udif on the LCD. Refer to
Figure 2 for P1 location.

EKG-VERSTARKER

Im Testmodus erscheinen einige diagnostische Parameter vom EKG-Verstarker auf dem LC-
Bildschirm. Die folgenden Werte soliten angezeigt werden:

Uref+ (positive Referenzspannung) 1950 ... 2050mV

Uref- (negative Referenzspannung) 1950 ... 2050mV

Udif (Uref+ minus Uref-) soll: 4000 3960 ... 4040mV

Uoff (Uref+ plus Uref-) /2 -50... +50mV

Calib. (Udif) / 4 soll: 1000 980... 1010mV

U+(3.2°x) soll: 5Vi 1300 ... 1900mV

U-(3.2*x) soll: -5Vi -1300...-1900mV

HINWEIS: Leichte Abweichungen von Udif vom Nominalwert kénnen in der Servicestelle
abgeglichen werden. Alle anderen Abweichungen von den Nominalwerten weisen auf
Schaltdefekte hin und verlangen eine Ersetzung des fehlerhaften Boards, welches nur
vom Hersteller repariert werden kann

Die zweite Kolonne zeigt die Offset-Werte der Leistungsverstarkungsstufen. Wenn die Taste R
gedriickt wird, sollten die Werte zwischen -400 und +400mV liegen.

Die dritte Kolonne (Eingangsoffset-DC-Spannung der Elektroden in mV) solite Werte zwischen -40
und +40mV aufweisen, wenn das Patientenkabel kurzgeschlossen oder mit einem Simulator
verbunden ist.



4.1 Board ersetzen

Zuerst wird das pComputer-Board MK-1 entfernt. Dann missen die vier Schreiben (1) und die zwei
Distanzbolzen (2) entfernt werden. Nachdem die Kabel ST10 und ST19 ausgezogen sind, wird die
Backplane MK1-4 zusammen mit dem EKG-Verstarker MK1-2 herausgenommen. Ein neues Board MK1-
2 wird in die MK1-4 eingesteckt und alle Teile wieder eingebaut. Das Gerat wird in den Test-Modus
geschalten (Taste T driicken). Die auf dem Bildschirm erschienenden Werte missen nun geprift werden.
Die Erstzboards sind vorabgeglichen und benétigen keinen zusatzlichen Abgleich.

4.2 Abgleich

Zwischen den Testpunkten TP3 und TP4 wird der Spannungsunterschied gemessen. Mit Trimmer P2
wird die Spannung auf einen Wert von 4.0Vdc eingestelit. Im Test-Modus wird der Trimmer P1 der Wert
von Udif auf dem Bildschirm 4000mV eingestellt.
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5.  ADJUSTMENT OF BATTERY CHARGER

The charging voltage of the battery is temperature dependent. lts vale is adjusted by means of R9 ac-
cording to table 1. The charging voltage must be measured directly at the battery contacts.

IMPORTANT: Adjustment of the charging voltage must be done at low charging current (battery fully
charged) !

5. EINSTELLUNG DER AKKUMULATOR LADESPANNUNG

Die Akkumulator Ladespannung ist abhéngig von der Umgebungs-Temperatur. Sie wird mit R9 gemass
Tabelle 1 eingestelit. Gemessen wird die Ladespannung direkt am Akkumulator. Bei einer
Kontrollmessung muss der gemessene Wert innerhalb des min. und max. Wertes der Tabelle sein.

WICHTIG: Die Einstellung der Ladespannung muss bei kleinem Ladestrom erfolgen (Akkumulator voll
geladen), da durch die Erwarmung des Schalterreglers bei grossem Ladestrom (100mA) die

Ladespannung etwas absinkt (ca. 0,8V).

TABLE / TABELLE 1
CHARGING VOLTAGE BETWEEN -10 AND +50°C
LADESPANNUNG ZWISCHEN -10 UND +50°C
Temp (°C) min (V) typ (V) max (V)
-10 143 145 14.6
-5 14.1 14.3 145
0 14.0 14.2 14.3
5 13.9 14.1 14.2
10 137 13.9 14.1
15 13.6 13.8 13.9
16 13.6 13.8 13.9
17 13.55 13.75 13.9
18 13.55 13.75 13.85
19 13.55 13.7 13.85
20 135 13.7 13.8
21 135 13,65 13.8
22 13.45 13.65 13.75
23 13.45 13.6 13.75
24 13.45 13.6 13.7
25 13.4 13.55 13.7
26 13.4 13.55 13.65
27 13.35 135 13.65
28 13.35 135 13.6
29 13.35 13.45 13.6
30 13.3 13.45 13.55
31 133 13.4 13.55
32 13.25 13.4 1355
33 13.25 13.4 135
34 13.25 13.35 135
35 13.25 13.35 13.45
40 13.15 13.25 13.4
45 13.1 13.2 13.3
50 13.05 13.1 13.25




6. ADJUSTMENT OF MOTOR DRIVE CURRENT

1. The current consumption of the stepper motor is measured across R55 (0.1 Ohm), corresponding to
test points T1 and T2.

2. Set for manual mode 25mm/s and start motor.
3. Adjust R48 for a motor current of 90mA (equals 9mV voltage drop across R55).

M PORTANT: Voltage probe must be isolated from ground potential!

6. EINSTELLEN DES MOTORSTROMES

1. Die Stromaufnahme des Schrittmotores kann Spannungsmassig Gber einem eingebauten
Messwiederstand (R55/0,1 Ohm) gemessen werden. Messpunkte T1 und T2.

2. Im Manuellen Betrieb Papiervorschub auf 25mm/s einstellen und Motor starten.
3. Mit R48 Motorstrom auf 90mA (entspricht 8mV Uber dem Messwiederstand R55) einstelien.

WICHTIG: Spannungs-Messung tber dem Messwiederstand R55 erdungsfrei!
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7. PAPER MARK DETECTOR

The paper mark detector is used to sense the black mark which is on the paper. It telis the unit where to
start printing and when to stop. If the unit is giving an error message of "CHECK PAPER" or "REFILL
PAPER" the adjustment procedure should be carried out.

7.1 Adjustment

1. With your soldering iron and the two pieces of wire, attach one wire to point 'A' and the other to point
'B' on the interconnect board as shown on Figure 7.

NOTE: It is easier to solder your wires on the circuit side of the board.

2. Connect your oscilloscope or meter to the end of each wire ('A’ = '+ and 'B' = '-'). Run the wires to the
outside of the unit and put the cover on, attaching all cables but the LCD again for ease of adjusting.

3. Turn the unit on. Press 3 (100mnvs) and 4 (+10). This puts the unit into 10mm/s speed. Press M to put
the unit into manual recording mode. With your tweaker in one hand, pick up the top cover and reach
inside the unit. Insert the tweaker into TR1 (refer to Figure 1).

4. Press the START key. Observe the scope or meter and adjust TR1 such that the following voltage
levels are measured:

No paper mark: 0.4 - 0.6V
Paper mark: 3.5-4.0v

NOTE: If there is a problem in getting the voltage to adjust down to 0.5V, you will need to check the
physical placement of the paper sensor. The mount may be loose or the mount may have
been bent in some way. If the mount is not loose, then bend the sensor mount slightly
upwards. If you watch your scope or meter while doing this, and observe the voltage level,
you can tell when it is in the right position.

When the adjustment is correct and paper runs with no error message, press the STOP key and turn the

unit off. Remove the top case and the wires that were soldered to points 'A' and 'B'. Reassemble the unit
and give a final check.

7. EINSTELLEN DES PAPIERMARKENDETEKTORS

Am R2 und GND Voltmeter oder Oscilloscope anschliessen. Papiervorschub auf 10mm/s und manueller
Betrieb einstellen. Motor starten. Eingestellt wird TR1 so dass folgende Spannungspegel gemessen
werden kdnnen:

keine Marke: 0,4-06V
Marke: 3,5-4,0V

8-11



8.  PRINTER TIMER

The printer timer which is located on the underside of the top cover is responsible for setting up the timing
to the printhead. This is dependent upon the paper speed and the millivolts per division.

This adjustment needs to be done if the printhead adjustment did not help the light printing or if there are
dashes in the ECG.

8.1 Board Replacement

Remove the top cover and lay it so you are looking at the underside. Remove the two screws holding
down the Printer Timer Board. Refer to Figure 3 for locations. Disconnect ST10 from the printhead and
remove the board. Replace and secure it back down with the two screws.

8.2 Adjustment

1. Locate the Printer Timer Board (see Figure 3) and solder wire to R4 (see Figure 5).
2. Disconnect ST10 from the thermal printhead.
3. Connect a 30kOhm resistor between pins 3a and 4b on ST10 as shown in Figure 5.

4. Insert a wire into pin 2b of ST10 and another wire into 6b, 7b or 8b for GND connection. Refer to
Figure 5 for location.

5. Put top cover back on unit and connect all cables, but the cable to the LCD. Refer to Figure 1. This will
allow you to raise the cover to make your adjustments.

6. Connect your ground lead to the wire connected to either pin 6b, 7b or 8b and the positive to the wire
connected to R4.
CAUTION: Ensure that the wire going to pin 2b is not shorting to anything

7. Turn V2 fully counterclockwise. See Figure 5 for location. Turn the unit on (the LCD will not come on -
it is disconnected).

8. Press key 1 (25mmvs) and key 4 (+10) to put the unit into 2.5mm/s. Then press key M to put the unit
into Manual mode.

9. Press the START key and set charge time for C4 to 0.62ms by adjusting VR1. See Figure 6, diagram
1.

10.Press the STOP key and connect the probe to the wire in pin 2b of ST10.

11.Press the START key and adjust VR2 for the correct pulse width per Table 2 below. Refer to Figure 3
for the location of the resistance label on the printhead. Refer to Figure 6, diagram 2 for example.

When adjustment is set, turn the unit off and remove the cover. Disconnect all wires that were installed
and connect ST10 back to the printhead.

Put the top cover back on, connecting all cables and ensure that the unit is operating correctly.



EINSTELLEN DES PRINTER-TIMER

. Diese Einstellung ist bei ausgestecktem Thermo-kamm Anschluss vorzunehmen (ST10).

. Am Stecker ST10 von Pin 3a zu Pin 4b ist ein Simulations-Wiederstand von 30kOhm/1%
einzustecken.

. Trimmer UR2 im Gegenuhrzeigersinn an den Anschlag drehen.
. Oscilloscbpe an C4/R4 und GND anschiiessen.

. Im Manuell-Modus Papiervorschub starten (2,5mm/s).

. Mit VR1 Ladezeit von C4 auf 0,62ms einstellen.

. Oscilloscope an Pin 2b (ST10) anschliessen.

. Mit VT2 negative Pulsdauer geméass Tabelle 2 einstellen. Die Pulsdauer ist abhdngig von der Thermo-
Kamm Impedanz. Sie kann auf dem Thermo-Kamm abgelesen werden.

. Papiervorschub stoppen und den Thermo-Kamm wieder anschliessen.

TABLE / TABELLE 2
PULSE WIDTHS
Resistance marked Pulse
on printhead width
Wiederstandswerte Anstlegszeit
Ohm us
200 435
205 445
210 457
215 467
220 477
225 480
230 500
235 510
240 522
245 532
250 542
255 555
260 565
265 575
270 587
275 597
280 607
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9. PRINTHEAD

The paper runs between the printhead and the paper roller on the paper tray. Therefore the pressure from
one side of the printhead to the other side must be equal otherwise the paper will skew to one side. Also
the printhead must be lined up with the paper roller.

There are two different adjustments which can be made for the printhead as follows:

9.1 Skew Adjustment

Remove the printhead cover by removing the two screws holding it on. Refer to Figure 4. With the paper
running at 25mm/s, adjust the two screws marked Skew in Figure 4 so that the paper does not run off to
one side,

9.2 Light Printing Adjustment

With the paper running at 25mm/s and a simulator attached, adjust the two screws marked Alignment for
the darkest print possible.

NOTE: If printing is still not dark enough, you should carry out the printer timer adjustment.

9. EINSTELLEN DES THERMO-KAMMES

1. abnehmen der Kammabdeckung; 2 Schrauben herausdrehen.
2. EKG-Signal einspeisen (Simulator), 10mm/s Papiervorschub und manuell Modus einstellen.

3. Mit den zwei Schrauben, die parallel zur Papierauslauffl&che liegen, kann der Thermo-Kamm
eingestellt werden. (auf maximale Schwérze einstellen)

4, Kammabdeckung mit 2 Schrauben montieren.
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10. LCD DISPLAY - REMOVAL AND REPLACEMENT

10.1 Removing the LCD Display

1. Open up the unit as described in para. 2.

2. Remove the paber compartment cover.

2. Turn the top cover upside down.

3. Unplug the cable connecting the thermal printhead to the interface print.

4. Remove the two screws securing the thermal printhead.

5. Remove the thermal printhead (watch out for the washer and the pressure spring!).
6. Remove the four securing screws and remove the LCD display.

7. Make sure that any debris resulting from a broken or cracked screen are also removed (bits may be
lying loose under the LCD display).

10.2 Installing an LCD Display

1. i necessary, inserta new screen and install the LCD display securing it with the four screws (protective
washers).

2. Take the thermal printhead and place the two pressure springs in their respective indentations ensur-
ing that the washers are located exactly over the securing holes.

3. Locate the thermal printhead ensuring that the washers are not displaced.

4. Secure the printhead with the two screws (protective washers).

5. Plug the connecting cable into the interface print.

6. Plug in the connecting cables at the back (LCD display, thermal printhead interface, paper mark
detector) then with the top cover partially closed, attach the four remaining cables (thermal printhead,

power connection, single cable for keyboard, motor connection, keyboard).

NOTE: Make sure that the connections for the motor, thermal printhead power connection and the
single cable for the keyboard are lying on top of the mains transformer.

7. Secure the unit with the four screws.
8. Insert the white contrast knob into its recess on the right-hand side of the unit.

9. Replace the paper compartment cover.
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10. ANLEITUNG ZUM WECHSELN DES LC DISPLAYS

10.1 Ausbau des LCD Displays

1. Auf der rechten Seite des Geréates weissen Drehknopf flr die LCD Einstellung herausziehen.
2. 4 Schrauben am Boden des Gerates herausdrehen.

Ge rateobérieil langsam nach hinten aufklappen und alle Verbindungskabel ausstecken.

> O

Papierfach-Deckel entfernen und Geréteoberteil auf den Kopf stellen.

5. Verbindungskabel vom Thermo-Kamm zum Interface-Print ausstecken.

6. Thermo-Kamm herausnehmen (die Unterlagsscheiben und Andruckfedern beachten!).
7. 4 Befestigungsschrauben herausdrehen und LCD herausnehmen.

8. Bei gebrochener oder gerissener Schutzscheibe auch diese herausnehmen (liegt lose in der
Vertiefung unter dem LCD Display). :

10.2 Einbau des LCD Displays

1. (evt.) neue Schizscheibe einlegen und neuer LCD Display einlegen.
2. LCD mit 4 Schrauben befestigen (Sicherungsunterlagsscheiben)

3. Darauf achten, dass die zwei Andruckfedern in der entsprechenden Vertiefung stehen und die
Unterlagsschieben genau auf den Befestigungs-Léchern des Thermo-Kammes liegen.

4. Thermo-Kamm einlegen (darauf achten, dass sie Unterlagsscheiben nicht verschoben werden).
Kamm mit 2 Schrauben befestigen (Sicherungsunterlagsscheiben).

Verbindungskabel zu Interface-Print einstecken

N o o

Zuerts die hinteren Verbindungskabel einstecken (LCD-Display, Thermo-Kamm Interface,
Papiermarken Detektor), dann mit etwa halb zugeklapptem Geréteoberteil die restlichen 4 Kabel
einstecken (Thermo-Kamm Pweranschluss, Einzelkabel von der Tastatur, Motoranschluss, Tastatur).

8. Darauf achten, dass die Verbindungen von Motor, Thermo-Kamm Poweranschluss und Einzelleitung
von der Tastatur (iber den Netztransformer zu liegen kommen.

9. Geréat mit 4 Schrauben zusammen schrauben.
10.Weisser Drehknopf flir die LCD-Displayeinstellung einstecken.

11.Papierfach-Deckel einsetzen.
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11. ANNUAL PREVENTIVE MAINTENANCE AND CALIBRATION

1. Electronic calibration & checks

a. pProcessor Pcb: RTCC (real time clock circuit) 256.000 Hz check and calibration. Gold lithium battery
check (Vout = 2.8 Vdc, nominal 3.7 Vdc).

b. ECG ampilifier Pcb: +2 Vdc & -2Vdc reference Voltage calibration. PWM ramp time (4000 factor on the
TEST display). £ 5 Vdc supply of the DC/DC converter /Tolerance on both supply = 200 mV). The on
board high voltage discharge protection bulb must be checked (no electrode contact !). Output fuses of
the scope & load line (Ohmic test). Test of each High pass capacitor by applying + 100 mV dc offset to
the input of the filter and pressing the reset key function (the offset line should be kept straight without
moving away). Functional test of the ECG Pcb with a real patient. Cable test function must be checked
with a good and a bad cable.

¢. Power supply: every single supply must be measured by a D.V.M. (under load), no adjustment only
check.

d. Printer timer\ Paper mark detection and stepper motor ad/check must be done. The printer timer 2nd
monoflop must be measured according to the printer head impedance and re-calibrated if needed
(Tolerance £ 10 ps).

e. Battery charge voltage calibration & check

f. The battery capacity shall be tested in continuous Rhythm mode. The AT-6 shall work for at least
1 1/2 hrs (battery must be previously fully charged). if not, the 12 V battery shall be exchanged.

g. The battery protection fuse (2A, s.b) needs to be checked

h. Check on power supply MK2-6 (Batt. charge circuit) for square wave signal Vss 30V at 54 kHz (be-
tween 47 and 60 kHz)

j. The display contrast adjustment needs to be checked (from max..min).

2. Mechanical adj, replacement / Test:

a. paper table: The paper table rubber cylinder Schiller P/N 4.410046 (including the cylinder bearing, P/N
4.410041) may be exchanged after 1 Year of use (optional). The cylinder Nylon gear must be optically
checked and if needed exchanged. After exchanging the rubber cylinder and readjusting the printer
timer monofiop, the unit must show good printing results. If not, recheck with the lowest speed in
manual mode at 12 CH and activate the 1 mV function continuously.

b. Printer head readjustment (optional) only with weight gauge.

¢. Photocell replacement and readjustment (P/N 3.900703)

d. Keyboard test (each key shall be depressed and correctly decoded)

3. Accessorles

The patient cable shall be thoroughly measured and tested incl. all peripheral connectors.
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4. Cleaning procedures:

The electronic board compartment needs to be free of dust (air pressure low to clean) and kept free of
any acids or aggressive solutions (optical checks). For cleaning the machine and Pcb we advise to use
any solution like Alcohol mixed with Freon (50/50), Incidin, Amocid, etc.

ATTENTION: the LCD screen shall be only cleaned with a soap/water mix.

8-18
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SECTION 9

SPARE PARTS LIST
Page
Microprocessor PCB MK 2-1 9-1
ECG Amplifier PCB MK 1-2 9-6
Keyboard PCB MK 2-3 9-13
Backplane PCB MK 2-4 9-14
Printer Timer PCB MK 2-5 9-15
Power Supply PCB MK 2-6 9-17
Spiro 9-24
Spiro / RS-232 9-25
Spiro / RS-232 / Video 9-27

AT-6 - Proposed Spare Parts List 9-29
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AT-6 uPCB

AT-6 uPCB

SP-200 uPCB ? -
ECG amplifier

Power supply PCB
AT-6 Spiro stand-alone
AT-6 Spiro/RS-232
AT-6 Spiro/RS-232/Vid
AT-6 Keyboard

Lead Acid accumulator
240 Vac power transf.
AT-6 LCD display

LCD Plexi-prot.cover
Paper breaking edge
Paper drive cylinder
Paper drive bearing
Paper tabie

Side mask plate

Side mask plate

Side mask plate

?= depending on need and number of units sold

Proposed Spares for CARDIOVIT AT-6

3.100225
3.100230
3.100229
3.100260
3.100145
3.100220
3.100217
3.100216
3.100142
4.350005
4.320084
3.900516
4.435003
4.415013
4.410018
4.410041
3.900500
4.450023
4.450025
4.450032

(NON-EXEC, Standard)
(EXEC, Std.)
(Spirometry uPcb)

(Extension Pcb)
(Extension Pcb)
(Extension Pcb)
(complete assy.)

(240 Vac type)
{not compat. with AT-3 LCD })

(anodized edge plate)
(complete assy.)

(2/unit)

(complete assy.)

(AT-6 standard side plate)
(With RS-232/Spiro orifice)
(SP-200 & RS-232)

-9.29-



SECTION 10

CIRCUIT UPDATE INFORMATION

Drawing No.

Cable Tester 1200201
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