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BIO-TEK INSTRUMENTS
WARRANTY POLICY

This Warranty is limited and applies only to new products, except for computer-based software which is
covered under a separate Warranty Policy, manufactured by Bio-Tek Instruments, Inc. (“Bio-Tek"). Bio-
Tek makes no warranty whatsoever regarding the condition of used products.

Bio-Tek warrants the instrument (hereinafter collectively referred to as “Products” or “Product”) for a
period of one (1) year from the original purchase date against defective materials or workmanship. This
Warranty is limited to the original purchaser (the “Purchaser’) and cannot be assigned or transferred. All
claims under this Limited Warranty must be made in writing to Bio-Tek, Attention: Service Department.
Purchaser must ship the Product to Bio-Tek, postage pre-paid. Bio-Tek shall either repair or replace with
new or like-new, at its option and without cost to the Purchaser, any Product which in Bio-Tek's sole
judgment is defective by reason of defects in the materials or workmanship.

This Warranty is VOID if the Product has been damaged by accident or misuse, or has been damaged by
abuse or negligence in the operation or maintenance of the Product, including without limitation unsafe
operation, operation by untrained personnel, and failure to perform routine maintenance. This Warranty is
VOID if the Product has been repaired or altered by persons not authorized by Bio-Tek, or if the Product
has had the serial number altered, effaced, or removed. This Warranty is VOID if any of the Products has
not been connected, installed or adjusted strictly in accordance with written directions fumished by Bio-
Tek. Batteries, fuses, light bulbs, and other “consumable” items used in any of the Products are not
covered by this Warranty. Software utilized in conjunction with any of the Products is not covered by the
terms of this Warranty but may be covered under a separate Bio-Tek software warranty.

We will continue to stock parts for a maximum period of five (5) years after the manufacturer of any
equipment has been discontinued. Parts shall include all materials, charts, instructions, diagrams, and
accessories that were furnished with the standard models.

THIS WARRANTY CONTAINS THE ENTIRE OBLIGATION OF BIO-TEK INSTRUMENTS, INC.,
AND NO OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY ARE GIVEN.
PURCHASER AGREES TO ASSUME ALL LIABILITY FOR ANY DAMAGES AND/OR BODILY INJURY
OR DEATH WHICH MAY RESULT FROM THE USE OR MISUSE OF ANY EQUIPMENT OR
INSTRUMENT BY THE PURCHASER, HIS EMPLOYEES, AGENTS, OR CUSTOMERS, OTHER THAN
THE EXPRESS WARRANTY CONTAINED HEREIN. WE SHALL NOT BE RESPONSIBLE FOR ANY
DIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND. THIS WARRANTY SHALL NOT BE
CHANGED OR MODIFIED IN ANY WAY WITHOUT THE EXPRESS WRITTEN PERMISSION OF AN
OFFICER OF BIO-TEK INSTRUMENTS, INC.

THIS WARRANTY IS VOID UNLESS THE PURCHASE REGISTRATION CARD HAS BEEN
COMPLETED AND MAILED TO US WITHIN TEN (10) DAYS OF PURCHASE.
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Chapter 1

General Information

This chapter presents the purpose and scope
of this manual.

Purpose and Scope

The purpose of this manual is to provide information that will enable a technician to service the
601PRO Seriesx . Previous versions of the 601PRO are not described in this manual. The instrument is
available with the following configurations. This manual provides a detailed description of the
ISA601PROXLUSP.

Language Circuit Outlet &

Overlay Printer Breaker Line Cord P/N
German Yes 15A Schuko ISA601PROXLGP
German No 15A Schuko ISA601PROXLG
English Yes 15A Schuko ISA601PROXLEP
English No 15A Schuko ISA601PROXLE
English Yes 15A Nema ISA601PROXLUSP
English No 15A Nema ISA601PROXLUS
English Yes 10A Australian | ISA601PROXLAP
English No 10A Australian | ISA601PROXLA
English Yes 15A UK ISA601PROXLUKP
English No 15A UK ISA601PROXLUK

601PRO Seriesy, Service Manual 1-1



Abbreviations and Symbols

1-2

This section describes the safety symbols used within the manual.

The following warning and informational symbols may be found in various locations on the
601PRO. Only qualified personnel who recognize shock hazards and are familiar with the safety
precautions should use this instrument. Read the manual carefully before operating this instrument.

-~

Alternating current
Courant alternatif
Dreiphasen-Wechselstrom
Corriente Atterna
Corrente alternata

Direct current
Courant continue
Gleichstrom
Corriente continua
Corrente continua

Both direct and alternating current
Courant continu et courant alternatif
Allstrom (Gleich - und Wechselstrom)
Corriente continua y corriente alterna
Corrente continua e corrente alternata

Earth ground terminal
Borne de terre

Erde (Bettriebserde)
Borne de Tierra

Terra (di funzionamento)

Protective conductor terminal
Borne de terre de protection
Schutzleiteranscluss

Borne de Tierra de Proteccion
Terra di protezione

On (Supply)
Marche (alimentation)

Ein (Verbindung mit dem Netz)
Connectado

Chiuso

General Information



Off (Supply)
Arrest (alimentation)

Aus (Trennung vom Netz)
Desconectado
Aperto (sconnessione dalla rete di alimentazione)

C Caution (refer to accompanying documents)

Attention (voir documents d'accompanement)
Achtung siehe Begleitpapiere

Atencion (vease los documentos incluidos)
Attenzione, consultare la doc annessa

Caution, risk of electric shock
Attention, risque de choc electrique
Gefihrliche elektrische Spannung
Atencion, riesgo de sacudida eléctrica

Alta tensione (in questo documento Alta tensione non
significa “tensione pericolosa” come definito in IEC 417)

Relationship of This Manual to Other Publications

This document does not contain a description of operating controls or operating instructions. The
reader should refer to the Operator's Manual (BTI part number 6041000) for this information.

Equipment Description

The 601PRO Seriesy, International Safety Analyzer is an automated electrical safety analyzer
that meets international standards for electrical safety testing of hospital electromechanical equipment.

The 601PRO Seriesy conducts electrical safety testing in accordance with IEC 601-1, VDE
751.1, VDE 701, IEC 1010, AAMI and HEI-95 requirements, flags failures, and simulates performance,
ECG, and arrhythmia wave forms. Test results, which are automatically analyzed and saved in non-
volatile memory, can be printed using the internal ZY column thermal printer, an attached external printer,
or transferred to a PC via the serial port.

The 601PRO Seriesy, offers automatic, manual, or step-mode operation. Manual mode allows
any specific test to be performed continuously. Serial operation is also provided.

The 601PRO Seriesy, will accept input from an external keyboard, integrated keyboard, keyboard
barcode wedge, or an external RS232 device.

601PRO Seriesx, Service Manual 1-3



Equipment Relationship Illustration
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Chapter 2

Functional Description

This chapter provides information to
support troubleshooting and equipment
maintenance.

Theory of Operation

This chapter includes the theory of operation. All of the major and supporting functions (e.g.,
power and control) of the 601PRO Seriesx, are described herein.

Circuit Description

The 601PRO Seriesy, contains a new digital assembly and a modified measurement assembly.
The digital assembly uses a newer and more powerful microprocessor (Intel 80C188EB) and replaces the
battery backed Static RAM with Flash RAM that does not require battery power for nonvolatile memory.
A low pass filter has been added to the measurement assembly for the DC only function. Additional
adjustments have been added to the measurement assembly to accommodate a less expensive
instrumentation amplifier. The Digital PCB Assembly used in the B801PRO Seriesy,, has been assigned a
new part number (6030410). The AC Power Switching PCB Assembly and the large Analog PCB
assembly are unchanged from the previous version of the 601PRO Series.

Input Power

The 601PRO Seriesy, is externally powered by AC line voltage and will operate from 80 to 145
and from 170 to 270VAC (50-60Hz) IEC use is defined from 90-132 and 180-240VAC. The 601 PRO
Seriesy, makes a voltage measurement when it is turned on, and determines the mains voltage, and sets
the primary of the Protective earth Current transformer accordingly. Also, this voltage measurement
adjusts calibration factors for various tests (such as Mains on applied parts, and VDE tests.) If the
601PRO Seriesy, is being used with an adjustable input mains voltage (such as a variac), the 601PRO
Seriesy, should be turned off, the voltage adjusted and then turned on, (cycle power off then on, if a
significant adjustment of mains voltage is made.) The 601PRO's accuracy is affected or the unit could be
damaged (i.e. 120VAC at turn on, and changed to 240VAC) if the mains voltage is altered after power on.
There are no user replaceable fuses. There is a circuit breaker incorporated into the power switch on the
front of the unit. Further non user accessible circuit protection is accomplished internally by using PTC

resistors.
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Internal Power Supplies

The 601PRO Seriesy, has a universal input power module providing +/-12VDC and +5 VDC; a
power supply for providing 6VAC max at no load, and up to 24amps for earth resistance measurement
(which uses 2 12VDC-12VDC converters for control isolation); and 12VDC to 500VDC power supplies for
the 500VDC insulation resistance test; a 12VDC to +/-15VDC converter is an isolated supply for the
floating measurement front end; and 110% of mains supply; and a battery for the real time clock.

412 Volts,5 Volts

NOTE: The line voltage from 80VAC to 270VAC, 50 or 60Hz, is connected to a universal input power module,
which in turn provides the control and measurement power supplies as follows:

1) +5VDC is the logic supply voltage; and provides power to the LED display backlight.

2) +12VDC provides power to the relays, and several dc to dc converters, used for
isolation in the measurement front end, and the protective earth resistance circuit,
and the 500VDC insulation resistance test.

3) -12 VDC to the ecg amplifier.
FB1,2,3 provide noise isolation between supplies shown on Analog schematic-SC,
page 1, and 6030401-SC, page 1 (FB1).

YCC +5 Logic Voltage

This is the logic power for instrument. In addition, it is used for RS§232 +/- supply, via U4
(MAX208E) on 6030410-SC page 1, and also to generate -(minus) 5VDC via U17 (7662A) voltage
converter on 6030410-SC sheet 3 for the D/A converter that generates ECG signals. The +5 logic
voltage monitored by U2 on 6030410-SC page 1 and will reset the microprocessor if the power supply
voltage drops below 4.25 to 4.50 volts DC. The clock chip, U3 has its own 3Volt lithium battery BT1.

+12 Relay P

Relays are powered by 12VDC. The smaller signal relays are controlled primarily by Sprague
UCN5841 relay driver IC's on Analog schematic page 1 (U21 through 26). The larger relays are
controlled by a parallel latched output port on 6030410-SC page 6 (U28,29) on to 6030401 page 1 of 1,
power switching board via opto isolators U1,2,3 and relay drivers U4 and US.

+ and - 12Volts
This is used on:
e 6030529-SC page 4 shows an isolated supply from U7, a 12VDC to 12VDC
converter and also U11, a 12VDC to +/-12VDC isolated supply, both used (Analog
PCB pages 4 and 5) in the protective earth 25/1 Amp current source circuit
(U4,5,6,7,8,9,10,11,12,13,14,15,PTC 3,4,5, 9,Q5,Q10,Q11, 17 etc.)
e +12VDC to 500VDC isolated supply, controlled by (Q1,2, U1) on Analog schematic p
3.
e +12VDC to +/-15VDC isolated supply which powers the floating measurement front
end
6040410 p1, 12.
e -12VDC is used to power the ECG differential amplifier Analog schematic p1, U17
and Current transformer measurement amplifier, U3.
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[ Misins Voltage Selection Relay (Software Controlled)

After measuring the mains voltage at power on, if the voltage is in the proper operating range
(see preceding section), RY 40 is set to the proper primary voltage on the earth continuity transformer
Analog schematic p 2.

~ The Protective Earth Continuity Current Source

The circuitry shown on Analog schematic p 4 and p 5 is a regulated current source. It is supplied
by the large transformer connected through J5 and J6 shown on Analog schematic page 4. The
601PRO Seriesy, measures the mains voltage at power up, and energizes RY40(p2) if the voltage is
below 145 VAC, to provide the proper primary voltage to this transformer. The primary of this transformer
is selected to use the 230VAC series winding connection if RY 40 is left normally open, or if energized,
115 volt parallel primary windings. The resistance (ohms) displayed in this test is the resistance which is
connected between the red lead and Device Under Test (DUT) ground. The displayed resistance is the
voltage from the red lead to DUT ground connection, divided by the current flowing out of the red lead

(the DUT ground and the green jack on the front panel are internally wired together). The resistance
calibration allows the user to subtract the resistance of the test leads.

The following is the circuit description: briefly: the big transformer can provide around 10VAC at
24AMPS. The test current is determined by measuring the AC voltage across .01 ohms in series with
the test current. This voltage goes to an RMS to DC converter which again represents the amount of test
current, which is compared to a precision DC reference, and this comparison determines the amount of
drive on the FETs which control the amount of current which flows from the big transformer. To make
sure the voltage doesn't get to high when little current is flowing, the Voltage from the transformer is
monitored, and the drive to the FETs is reduced (clamped). If the FETs get too hot, a thermal switch
opens the current path via two series relays, K52 and K51.

Details of the Protective Earth C Source Cireui

Note:
In addition, the following applies:

1) Additional series resistance used for the 1 amp measurements (R28A&B and PTC6),
2) Gain changes to accommodate the different R’s (via R55)

3) Changes in VSCYCLE detection by filtering the inductive kick right after the zero
cross point. This allows measurement of grounds with inductance up to 500mH.
This is done via a small add on board: 6030408.

The Circuit Descripti

U12 and U9 provide precision +/- 5 (labeled 5VA and -5VA) volts reference shown on Analog
schematic p 4. (This is derived from the isolated 12 volt supply, hence is isolated from the line. The
largest transformer in the unit is controlled to provide about 6VAC and 24 Amps, or 1 amp. The current
control is done via a feedback loop made by the current measured by R45,46,47,48 and U15 on Analog
schematic p 4, and RMS converterU13 (p5). This is compared and controlled by the components on
page 5, ultimately back to POSFET and NEGFET signals on page 4 to Q5 and Q11. When 24 amps of
current flows through R45,46,47,48 it produces .24 volts, which is scaled at U15 programmable gain
instrumentation amplifier, set for times 1 (or times 24 if 1 amp testing) via K50. (The same control
mechanism is used for either 1 amp or 24 amps test current, however, the 1 amp test has additional
current limiting resistance switched into the circuit.) U13 is an RMS to DC converter, which takes the ac
voltage output from U15 (A voltage representing the current flowing through the red lead to DUT earth,
[scaled up times 24 if using the 1 amp range]), and converts it to DC at U13 pin 6. This voltage, through
R44 (12K), is compared to the reference voltage formed by R42 (499K resistor) from the -5VA at U9.
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The current for the positive and negative cycle are controlled by separate FETS, but the total positive and
negative phase current is summed by the RMS to DC converter. The phase is determined by U4 (output
on pin 1) on page 4, which creates signal VSCYCLE. This signal is rectified by U4 (output on p14) and
D1 and D3 to produce the control for the POSFET. U4 output on pin 7 is an inverter, and U4 (output on
pin 8) and D2 and D4 produce the Negative FET control signal gate NEGFET.

Let's follow the control path of the positive half of the cycle. U6 pins 5 and 6 are compared to
allow only drive when needed on the positive half of the voltage. A negative voltage output (pin 7) here
would be a request for more current in the loop, on this positive half cycle (from the Protective earth
resistance transformer). U6 pin 7 Analog schematic p 5) is connected to optoisolator U10 (Analog
schematic p 4) to Q9 and Q5, driven by pull-ups RN 3 to +12VF. +12VF is a dedicated, isolated supply
for the protective earth FET drive circuit. In the same way, the negative half of the cycle is controlled via
U6 pin 2 and 3 to pin 1, and through the other side U10 (dual optoisolator) to RN3 and Q10 and Q11.

In order to make sure the output voltage doesn’t get too high, the output drive voltage is sensed,
and when too high, the drive to loop is clamped. This happens at U5 and the output of U8. (In the latest
version of analog assembly 6030529 U8 is replaced with daughter-board 6030408. The circuit is
functionally the same but some additional filtering, and a little delaying of the zero cross point avoids
noise caused by inductive components at the zero crossover point.) The clamping action occurs by
driving U9 pin 2 high to clamp off the current comparator U9, and thus cause a reduction in drive voltage
to the FETs by raising POSFET and NEGFET signal levels (they are analog and more active low), which
shuts down current to the protective earth circuit.

Software Notes

e The measurement range for 1 Amp and 25 Amps is 0-2.999 ohms. Over-range for
both is 10 Ohms. Maximum calibration limit for lead calibration is 0.150 ohms.

e The manual test will prompt the user to calibrate the leads, if a negative ohm reading
is made (a low ohms reading, with a larger ohms cal value). The auto/step test
assumes the user has done a lead cal, prior to running the auto/step test, but if an
invalid lead calibration value is in memory, when the protective earth test is run, it will
display an error saying the leads need calibrating.

The S00VDC Supply

Located on the analog board schematic Analog schematic sheet 3. U1 is an isolated 12 VDC to
500VDC supply for insulation resistance testing. The 500VDC is turned on by driving IRY39 active low.
Q2 is an inverter which drives Q1 which in turns U1 on or off. This arrangement makes sure that the
500VDC supply is off when the 601PRO Seriesy, turns on, since the relay drivers are inactive high
(12VDC) at turn on (Q2 turns on, turning Q1 off, and keeping U1 off). The 500VDC supply output drives
two caps and R4 (which is a 158K bleeder resistor). One side of R4 goes to R5 (2.49Meg resistor) which
is in series with the Protective earth, and R3 (2.49Meg resistor) is in series with test load. This serves to
limit the current (and shock potential.).

2.4 Functional Description



T ated % of Mai r r

The Isolated 110% of Mains Power Source is Supplied by XT1, which is located on the analog
board schematic sheet 2. It is an isolation transformer used for mains on applied part testing, and VDE
equivalent device and equivalent patient leakage tests. The power to the primary is protected on the pcb
by a PTC resistor (F1) Power to the primary is turned off and on by IRY25 (active low) to U2 and FETs,
Q3 and Q4. U2 is an opto-isolated, photvoltaic driver. IRY18 (active low) is applied to K7, which is used
to reverse the polarity (phase) of the applied ac voltage. A fixed load resistor R6, combined with the
transformer windings and core, act to limit the current. An additional winding on XT1 (and other parts)
are used to offset internal capacitive leakages. The “other parts” (which control the amount of leakage)
are K55, K56 and C78, 79, 80, & 81.

loati r 1

The ability to make floating measurements comes from U12, an isolated 12VDC to +/-15VDC
converter and Q1, 5V regulator found on the measurement board schematic 6030410 sheet1. The |
denotes isolated supplies. i

DC Only

The DC only feature consists of a low pass filter on the Measurement PCB Assembly (6040400-
SC p2) that can be switched into the leakage channel for DC Only measurements. The 4-pole RC filter
(R37..R40 & C38.. C41) is placed in or out of the circuit with relays K10 and K11. A bi-directional
transient suppresser across the input to the filter limits the voltage to protect the capacitors.

Measurement Front End Isolation

Refer to 6040400-SC measurement board p1. There are 7 dual opto-isolators U2,3,4,5,6,7 which
have their internal LED's powered through RN1 by filtered digital 5 Volts (+SDFM). The output of the opto-
isolators are powered by the isolated 5 Volts (51) on the floating front end, and RN2 is used to pull up the
signals to +51. (6030410 p5) U20 & p6 U27 are the source for the CPU controlled signals for the
measurement front end Gain Control, and A/D control and data transfer.

an rt Circuitr

The microprocessor is an Intel 80C188EB (U1) with a 32MHz clock input (Y1). This processor
uses and 8-bit external data bus and can directly address 1Mbyte of memory through external address
latches (U11, U12). A separate I/O space is decoded by U8. All memory runs with 0 wait states. 1/O
wait states are listed on the schematic.

Memory

The memory types, and sizes are shown on page 4 of 6030410-SC. Although it is under program
control (the microprocessor can dynamically change the memory chip select address decoding), the
EPROM is generally at the top (32K) of the 1Mbyte address range. The Static RAM is at the bottom
(32K) of the address range, and the remaining portions are occupied by flash memory. The flash
memory is used to hold the program code, including language strings as well as test results and device
information. The EPROM contains a test program for the digital board (access with dip switch #1 but
only when the board is on the digital board test station) and a program for downloading the rest of the
code from a computer via the serial port. Downloading must be done with the Bio-Tek program intended
for this purpose. This program also allows the operator to select the language file to use. Upon power
up, the EPROM code checks for the presence of a valid program (by calculating a checksum and
comparing it with a stored value. If no program is present, the download mode is entered. Alternatively,
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to force a download (of a new version for example) pressing the "Previous" key within the first three
seconds will also force entry to the download mode. If the download mode is entered, but a download is
not desired, powering down the unit will not cause a loss of any data. The boundary between program
memory and nonvolatile data memory is not necessarily split into the two flash ICs, but generally, the
lower half of memory (U7) contains program memory, and the upper half of memory (U18) contains
nonvolatile data.

Display

Refer to 6030410-SC sheet 5 to see the connections (J5) to the display module. The display is
an 4 line by 40 character LCD display with and LED backlight, It has separate control lines for the upper 2
lines and the lower 2 lines of the display. 8 bit characters are sent to the display. The display module
handles the bit manipulation required to get the correct pixels displayed. The backlight current is
approximately 415mA. The display contrast is adjusted by RT2 (which is a 2K potentiometer which
adjusts from 0 to about 1.5VDC.) All are found on 6030410 page 5.

I/0 Ports

I RaxyConbgtPors . . . . |

Control for RY1 through RY55 originate from the CPU on 6030410 p6 controlling the parallel
outputs of U26 and U28. These signals are inverted and buffered by U27 and U29, then pass through a
noise filter (so relay transients can't upset the digital board). The RY1 through RY 48 control is
performed through serial control signals RYDATA, RYCLOCK, RYSTRB, and RYENB. These signals are
found on the analog board Analog schematic, p 1, connected to the relay drivers: U24,23,22,25,26,22.
Note that the RYDATA goes only to SDIN of U24 pin 3, and the SDOUT of U24 pin 6 goes to SDIN of
U23 pin 3, etc. through U22, U25, U26, U21. U24 controls RY1 through RY7, U23 controls RY8 through
RY15, U22 controls RY16 through RY23, U23 controls RY8 through RY15, U25 controls RY24 through
RY31, U26 controls RY32 through RY39, U22 controls RY40 through RY47. Each time one or several
relays need to be changed, the Microprocessor serially sets the proper bits for the 6 serially connected
relay drivers which in puts all 48 relays at the proper on or off state. This allows 4 signal lines to control
up to 48 relays. IRY46 and IRY47 select the amount of current needed to zero the mains on applied parts
leakage measurement. During mains on applied parts and some VDE tests, IRY47 applies this
corrective current into the LEAK+ front end measurement input, and IRY46 is closed for additional
corrective current to zero the front end at 177VAC and above.

Referring to the power switching board, 6030401 p 1, U1,2,3,4 and 5 for RY49 through RY55,
which are the heavy duty relays which control the mains connection to the DUT. (As explained in the
previous paragraph, these 5 relays are directly controlled by the CPU writing an 8 bit pattern 6030410 p6,
U28 [1=on, 0 = off]). The power switching board puts these 5 relay signals through optoisolators, and 2
relay drivers (needed to make sure power up starts without turning on the outlet of the 601PRO).

As an example, we will describe turning on RY40, which sets the primary voltage to the
Protective earth resistance transformer. (Note the exact high and low levels may not be totally accurate,
however this is written to describe the mechanism for turning the relays to the proper state.) The CPU
had accomplished this by writing an 8 bit pattern to the latch U26, the lowest 4 bits are used for serial
control of the 48 relays. the strobe (bit2) is brought high to enable the relay drivers U21 through U 28 to
accept the serial pulses, and bit 2 is held high while in the next write from the CPU, the RYDATA (bit0) is
set low for turning the 48th relay off. Next the CPU leaves bit 0 and bit 2 the same and toggles the clock
line high, then in the next write, low. Then the RYDATA (bit0) is set high (or low) to turn the 47th relay on
or off, then the RYCLOCK is toggled again. After repeating this operation, through RY40, the next write
will cause the state of RY47 to go into the next relay drivers SDIN on U23........ etc. until all 48 relay states
are setting in all 6 relay driver chips. Then the RYSTROBE is set low, and the relay outputs are driven to
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the proper state.  RY40 is driven on or off (the relay driver chip has built in flyback diodes to suppress
transients from the relay turning off.

[ PrinterandSerialPorts T

6030410 page 2 shows connections for the two printers the serial port and the external keyboard
connections.

Printer Ports

See 6030410 page 2. The internal 24 column thermal printer is connected to P5. Outgoing
characters are latched at U31, (it has a parallel connection), with a busy line monitored as an input, read
at U21 pin 19, (6030410 p5). The external printer is connected to P3 (25 pin D female D-subminiature).
Outgoing characters are latched at U30 (page 2), a BUSY, PRINTER (printer connected and powered)
and ONLINE signal inputs, read at U21 port C (page 5).

Serjal Ports

The 601PRO Seriesy, conforms to the Bio-Tek Serial Interface Standard (R&D OP11), which
should be referred to for more information. The 601PRO Seriesx has one, 9 pin serial port located on
the rear panel of the instrument. on The female 9-pin D sub-miniature serial connector (P2) is a serial
port, DTE configuration.

Input Signals

Printer status signals and the SW1 dipswitch positions are shown on 6030410 p 5. The first
position on the dipswitch is used to select the digital board subassembly test program (when the board is
on the digital board test station). SW1 position 2 is not used. SW1 position 3 is not used. Theinternal
printer is an option, and dipswitch position 4 is opened when no internal printer is installed. This removes
the choice of internal printer selection from several menus. Closing that switch restores the menu
choices for the internal printer. These signals are read by the CPU as an I/0 input strobing in the 8 bits
from U21.

Beeper

The sound generator BP1 is driven by U24. Input to the driver are from the octal latch U33 which
also contains some LCD display control signals.

Front Panel Keyboard (Output and Input Scanning)

The front panel keyboard connection (J6) is also shown on 6030410, page 5. The switches are
connected through FB1 through FB10 ferrite beads to suppress any high-speed transients from getting
back into the 601PRO. The switches are arranged in a 5 by 5 matrix, which is scanned by U21 ports A
and B. Port A activates each line in turn, and port B inputs 5 lines for each Port A output, to determine
which, if any, keys are pressed.
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External Keyboard

The original keyboard interface (6040401), which provides the interface and functionality to the
external keyboard of the 601Pro XL, has been replaced (the IC is no longer manufactured). A new design
(6040403), based on the PIC 16C57C processor, has been released. The 601Pro XL firmware works the
same independently of the hardware.

In order for the 601Pro XL to recognize the 6040403 design, SW1 position 3 must be set in the
“OPEN?” position.

The new keyboard interface (6040403) consists of a PIC 16C57C micro controller. Upon a key
press of the external keyboard the PIC generates an interrupt signal. The 6040403 daughter board has
hand shaking capability with the 80C188EB processor. A D flip flop and a nand gate accomplish this. The
PIC, after transmitting a scan code will wait for the 80C188EB processor to change the state of the D flip
flop via the RD and the PCKYBD chip select. The PIC cannot receive any data from the external
keyboard until the main processor sets the D flip flop. The PIC software resets the D flip flop after each
scan code is transmitted. If, for example, a multiscan coded transmission is initiated (like the INSERT key
which has the following code serial transmission 0xEO 0x70 0xEO OxFO OxEO) then the external keyboard
will hold each scan code in its output buffer until the PIC releases the CLOCK and DATA lines. The PIC
will only release the CLOCK and DATA lines after the 80C188EB main processor answers the PIC’s
interrupt request.

6030410, sheet 2, shows the external keyboard interface where the keyboard plugs into the 5-pin
DIN connector. The external keyboard interface is designed to function with IBM-compatible Personal
Computer PC-AT style keyboards. When a key press is made, the keyboard chip U13, pin 35, issues an
interrupt request to the microprocessor U1, pin 31. NOTE: In some units, the keyboard controller IC is
replaced with a small PCB assembly containing the controller IC (U1) and an oscillator (U2). The
microprocessor can then read and write to the keyboard chip, and input the key code of the key that is
pressed. If a “wedge” style of barcode reader is connected to the keyboard interface, signals from the
barcode reader will then be interpreted as if they were keyboard signals. Five-volt power for the keyboard
and/or barcode wedge is limited by PTC2.

External Keyboards, page 13-1 contains details regarding external keyboards. (Ifyou are viewing this
document electronically, you may click on the link External Keyboards.)

Functional Test Description

This section will describe the process of relay switching required to execute a particular test, as
related from the 801PRO Seriesy, internal relays to the Test description by the selected test standard.
The outlet control is used by almost all tests, and will be described generically first.

~_____ Outlet Control _

General: The test standards require turning the outlet off and on and off, etc., and also opening
L2, and earth, and reversing the L1 and L2 connections (which simulate possible failure conditions). The
loads that must be switched can be a wide variety of loads, including purely resistive to motor loads.
Particular care is taken when turning the 601PRO Seriesx, outlet off, to avoid generating excessive arcing
and circuit transients. This makes the switching relays last longer, and increases reliability. The 601PRO
Seriesy, uses a mix of solid-state and mechanical switching to perform a zero-crossing turnoff of the
Device Under Test. Time delays built into the relay switching sequence reduce possible transients. A 25-
millisecond delay follows every line in the relay sequences. The schematic of the power switching
section is on 6030401, page 1.
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E “Power Switching Components

Mains power comes in through the rear panel and is connected to the circuit breaker/switch on
the front panel, then to J3 (6030401, page 1). Then the power circuit goes through the primary power
switches K1 (IRY49) and K2 (IRY50), and then to K3 (IRY53)and K4 (IRY52) which provide open L2
capability (even when L2 has been switched to the other line), then to K5 (IRY51)and K6 (also IRY51)
which reverses L1 and L2, then K7 (IRY55) and K8 (also IRY55) which are provided to allow the DUT L1
and DUT L2 lines to be shorted (for VDE testing), then to the Device Under Test (DUT) receptacle.
K53(IRY34) on Analog schematic p4 connects the 601PRO Seriesx_ earth to DUT earth receptacle
(which is also the 601PRO Seriesx. front panel green jack). The power to the DUT is always off at the
main menu.

Relay Sequence Description

The 601PRO software defines a number of “Relay sequences” that control the outlet power and
the input signal selection. Refer to the relay sequence section. The relay numbers following “ON” or
“OFF” are switched as a group. A delay of 25 milliseconds is placed between each group unless an extra
“WAIT “ is also included.

Example 1: This sequence is used because the reverse polarity key was pressed at a
time when the outlet already has L2 open, and the mains polarity is reversed. The action
is to reverse the mains polarity, and still leave L2 open. (Since the mains polarity is
reversed, “L2" is controlled by K4 instead of K3.)

Sequence: rev_outlet _on_L2_open_revpol
OFF, 52 Turn off IRY52 (K4) to keep L2 open

ON, 51,53,55  Turn on outlet IRY55 (K7+8) and IRY51 to reverse
the polarity, and IRY53 to connect “L1”

Wait 50 Wait 50 milliseconds
ON, 49,50 Turn on Solid-State Relay (SSR) K1 and Mech

Relay K2 (for no SSR heat sinking).

Example 2: Turning the outlet off:

Sequence: outlet_off

ON 49 Turn on the SSR. Be certain the SSR (K1) is
connected in parallel with RY50 (K2)

OFF 50 Turn off Mech relay (K2)

OFF 49 Turn off the SSR (K1). Power is not actually
removed until the current passes through zero.

Wait 150 Wait 150 milliseconds for the DUT to stop and

dissipate power in R1
OFF 52,5355 Open L1and L2 to “initialized off state”
Wait 50 Wait 50 milliseconds

Example 3: Turning the outlet on (setting normal polarity and L2 on):

Sequence: outlet_on_normal
OFF 51 Polarity Relay to normal

ON 52,53,55 Connect the two “L2 control” relays and the DUT
terminals (the unit is still unpowered)
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Wait 50 Wait 50 milliseconds
ON 49, 50 Turn on both the SSR and the Mech relay

Software Note on Mains Power-Up Test

Upon power-up, and before the main menu is displayed, the 601PRO Seriesx. measures the
voltage present between the three line voltage inputs. These voltages will be referred to as: L1_Earth,

L2_Earth, and L1_L2.

The L1_L2 voltage is divided by the largest line voltage present when a leakage CAL was last
performed to create a scale factor that is then applied to the Mains-on-applied-part offsets.

The L1_L2 voltage is then examined to determine which voltage range to use (115 or 230). This
is necessary to set the Protective Earth Continuity power transformer primary configuration relay.

If the L1_L2 voltage is between 75V to 150V, the 115 range will be used.
If the L1_L2 voltage is less than 75V or between 170V to 270V, the 230 range will be used.

Next, the L1_L2 voltage is tested to see if the mains voltage is out of range: If L1_L2 is not within
80V to 145V or 170V to 270V, the Mains_Voltage Out_Of Range flag is set. The operator will NOT be
notified at power-up if the mains voltage is reversed.

The three voltages are then examined to determine which line (L1 or L2) to open when an OPEN
L2 fault is simulated, and to determine if an Open Earth condition exists. The reason for determining
which line to open for an OPEN L2 fault is to keep the line with the highest potential relative to Earth
connected, thereby permitting the highest leakage to Earth to occur in the normal polarity condition. The
relays that open or close the L1 and L2 lines are ahead of the relays that reverse the polarity.

A description of the algorithm for determining which lead is called L2 and to check for an Open
Earth condition, follows:
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if in the 230V range

{
if (L1_Earth >=170.0) L2 STATUS = NORMAL,
else

{
if (L2_Earth >=170.0 ) L2_STATUS = SWITCHED;

else
{ /* both lines to earth are < 170 - open earth or dual phase */
if ((L1_Earth + L2_Earth) > (0.95 * (L1_L2))) L2_status = NORMAL;
else
{
L2 STATUS = NORMAL,;
OPEN_EARTH_ERROR = TRUE;
}
}
}

else in the 115V range

{
if ((L1_Earth >= 80.0 ) AND (L2_Earth < 80.0)) L2_status = NORMAL;

else
{
if (L2_Earth >=80.0) AND (L1_Earth < 80.0)) L2_STATUS = SWITCHED;
else
{
L2_status = NORMAL,;
if (Mains Voltage is NOT Out Of Range ) OPEN_EARTH_ERROR = TRUE;
}
}
}

If it was determined that the L2_STATUS was SWITCHED, the 601 will open and close the 601
input L1 line instead of the L2 line when the test or operator requires that L2 be open or closed. NOTE:
The “no earth” indication and actuation refers to the Earth connection to the front panel outlet (also known
as functional earth and always connected to the green test jack). ltis either connected to the 601 power
input protective earth or not. It is never interchanged with some other signal.

At this point, the subroutine goes on to recover the leakage calibration offsets from the non-
volatile memory and apply the line voltage scale factor to them, test the 500V DC source used for
insulation resistance testing, test the memory backup battery voltage, and determine if the memory is full.
Any errors except MAINS__VOLTAGE__REVERSED at power-up are displayed. The operator can
choose to ignore them and continue by pressing the ESC button to get to the main menu.

T SenalPortHardware

IC U4 on page 1 of 6030410 generates the plus and minus voltages needed for the RS232 port,
and buffers the RS232 inputs and outputs. The V+ (pin 11) and V- (pin 15) are normally 8 to 10 volts.
The BCTX and BCRX signals shown on the schematic are not used (the P1 barcode port on page 2is not
populated with parts). The port signal names are relative to “Data Communication Equipment”. Since
this is “Data Terminal Equipment” the direction of the signal names is reversed; i.e., the RX signal is an
output from the 601PRO, and the TX signal is an input.

The RTS (Request to send -- active low input) and CTS (Clear to send — active low output) -
signals control the flow of data in and out of the port. If data is presented faster than the 601's
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microprocessor can accept it, the processor will set the CTS output high to signal the computer to stop
sending data. Likewise, if the computer cannot accept data, it will signal the 601 pro to stop transmitting
by setting the RTS input high.

[ Relayldentification and Switching

The Names are the software symbol names in positive logic. They refer to the relay control signal
name IRY__ found on the schematics. The actual reference designation (K__) number is found on the
schematic and Bill of Materials, and is printed on the circuit board. Tables 1 and 2 provide a cross
reference of these signal names and the “K” relay number. In these tables, an apostrophe represents a
negation (active low) of the signal.

Tabl Analoo Assembly Relay Na a nction

Software & Signal | Relay Function
Name RefDes
IRY1 K39 Connects (LEAK-) to (V)
IRY2 K38 Connects (LEAK-) to (LL)
IRY3 K37 Connects (LEAK-) to (LA)
IRY4 K36 Connects (LEAK-) to (RL)
IRY5 K35 Connects (LEAK-) to (RA)
IRY6 K44 Connects (LEAK+) to (V)
IRY7 K43 Connects (LEAK+) to (LL)
IRY8 K42 Connects (LEAK+) to (LA)
IRY9 K41 Connects (LEAK+) to (RL)
IRY10 K40 Connects (LEAK+) to (RA)
IRY11 K19 Connects (LEAK+) to (DUTL1L2)
IRY12 K31 Connects (LEAK+) to (REDLD)
IRY13 K22 Connects (LEAK+) to (FE)
IRY14 K23 Selects (LEAK+) input
IRY15 K29 Connects (LEAK-) to (PE)
IRY16 K21 Connects (LEAK-) to (BLKLD)
IRY17 K32 PECCAL+ to VOLTS+
K33 PECCAL- to VOLTS-
IRY18 K7 Reverses polarity of 100%
K54 Reverses polarity of 100%
IRY19 K28 ECG terminals to LEAK-
IRY20 K30 Select LEAK- input
IRY21 K20 +ISOL to LEAK-
IRY22 K11 +ISOL or CAL to LEAK-)
IRY23 K5 (L1) to (LV+)
IRY24 K4 (PE) to (LV-)
IRY25 U2,Q3,Q04 on/off of 110%
IRY26 K6 (L2) to (LV-)
IRY27 K26 (REDLD) to (VOLTS+)
IRY28 K27 (BLKLD) to (VOLTS-)
IRY29 K15 Select VOLTS+ input
K16 Select VOLTS- input
IRY30 K3 (PE) to (LV-)
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Table 1. Analog Assembly Relay Names and Functions (Cont.)

IRY31 K17 (ISRC+) to (VOLT S+)
K18 (ISRC-) to (VOLT S-)

IRY32 K2 1A / 25A

IRY33 K45 Connects ECG signals to (RA)
K46 Connects ECG signals to (RL)
K47 Connects ECG signals to (LA)
K48 Connects ECG signals to (LL)
K49 Connects ECG signals to (V)

IRY34 K53 PE to FE

IRY35 K24 PECST+ to VOLTS+
K25 PECST-to VOLTS+

IRY36 K51,Q12 Enable PEC CAL
K52,Q12 Enable PEC CAL

Software & Signal | Relay Function

Name RefDes

IRY37 K8 Enable leakage CAL signal
K9 Enable leakage CAL signal

IRY38 U14,Q8 PEC Cur On/Off

IRY39 U1,Q1,Q2 500VDC On/Off

IRY40 K1 115/230 Primary to PEC Xmfr

IRY41 K34 FE to VOLTS -

IRY42 K12 -ISOL to REDLD

IRY43 K10 -ISOL to DUTL1L2

IRY44 K14 -ISOL to PE

IRY45 K13 -ISOL to FE

IRY46 K55 Leakage comp #2

IRY47 K56 Leakage comp #1

‘ abl¢ Power SW Assemb

Software & Signal | Relay Function

Name RefDes

IRY49 K1 AC Power ON (SSR)

IRY50 K2 AC Power On (parallel w. SSR)

IRY51 K5,K6 Reverse outlet polarity

IRY52 K4 Outlet HOT (L1) line ON

IRY53 K3 Outlet NEU (L2) line ON

IRY55 K7,K8 DUTL1L2 to DUT L1 & DUT L2
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Digital

vVlieasu
Function

Net Data
Name J3 /0 Bit
START 1 O 0 A/D serial start pulse
CLOCK 2 0] 1 A/D serial data clock
AG3’ 3 O 3 Voltage Gain + 100
AG2' 4 @) 2 A/D Gain + 2
VOLTS' 5 O] 4 Select volts / leakage
INSL’ 6 O 5 Enable leakage load
AG1 7 O 6 PGA Gain select bit 1
AGO 8 @) 7 PGA Gain select bit 0
IDATA 9 [ 5 A/D serial data
IEC1010F 10 0] 6 IEC1010 test load
+5DFM 1 o) - Filtered digital power
+5DFM 12 O) - Filtered digital power
AAMIF' 13 0] 7 AAMI test load
RMS' 14 [®) - RMS (vs. DC Only)
DGND 15 0] - digital power return
DGND 16 ©) -- digital power return
Signal D-PCB Direction Function
Name J2 - pin
RYDATA' 1 Qutput Serial relay data
RYCLK' 2 Output Serial relay clock — rising edge
RYSTB' 3 Output Serial relay strobe — level sensitive
RYEN' 4 Qutput Serial relay enable — level sensitive
+5DFA 5 OQutput Filtered +5 power for optoisolators
+5DFA 6 Qutput Filtered +5 power for optoisolators
7
8
DGND 9 QOutput Filtered power return for optoisolators
DGND - 10 Output Filtered power return for optoisolators
11
12
13
14
DAC+ 15 Output Differential D/A output signal
DAC- 16 Output Differential D/A output signal
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DWE

A CINyg N
Function

Name Digital Direction

J1-pin

RY42' 1 output Active low relay control
PSGND 2 input Digital power supply return
RY38' 3 output Active low relay control
PSGND 4 input Digital power supply return
RY37' 5 output Active low relay control
PSGND 6 input Digital power supply return

RY36’ 7 output Active low relay control
PSGND 8 input Digital power supply return

RY35' 9 output Active low relay control
PSGND 10 input Digital power supply return

RY34' 11 output Active low relay control
PSGND 12 input Digital power supply return

+5PS 13 input Digital power supply

+5PS 14 input Digital power supply

+5PS 15 input Digital power supply

+5PS 16 input Digital power supply

| RelayStartup Arrays

Description: This is source code that shows which relay signals are changed for a
particular test. It contains startup arrays for relay initialization.

// outlet ON with normal polarity

outlet_on_normal =
OFF -51
ON -52,53,55
WAIT - 50
ON -49,50

// outlet ON with reverse polarity
outlet_on_revpol =
ON -51,52,563,55
WAIT - 50
ON -49,50

dual_lead_leakage =
ON -12,14,16

dual_lead_voltage =
ON -27,28
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pec_on =

ON -36

ON -38
ecg_on =

ON -33

/ open L2(neutral) when input mains is normal polarity

outlet_on_I2_open_normal =

OFF -51,53
ON -52,55
WAIT - 50

ON -49,50

Il open L2(neutral) and reverse polarity when input mains

/I is normal polarity

outlet_on_|2_open_revpol =
OFF -53
ON -51,52,55
WAIT - 50
ON -49,50

test1_I1_to_earth =
OFF -26
ON -23,24,29,31

test1 12 to_earth =
OFF -23,24
ON -26,29,30,31

test1 |1 to |12 =
OFF -30
ON -23,26,29,31

earth_cont_current =
OFF -27,41
ON -35

earth_cont_voltage =
OFF -35
ON -27,41

volt500_measurement =
ON -13,21

I1_12_insulation =
ON -11,21

earth_leak =
ON -13,15
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enclosure_leak =

ON -12,14,15
v_all=

ON -1,7,8,9,10,14,19,20
Il_all =

ON -2,6,89,10,14,19,20
la_all =

ON -3,6,7,9,10,14,19,20
rl_all =

ON -4,6,7,8,10,14,19,20
ra_all =

ON -5,6,7,8,9,14,19,20

pec_trans_115 =
ON -40

pec_trans_230 =
OFF -40

outlet_off[6] =
ON -49
OFF -50
OFF -49
WAIT - 150
OFF -52,53,55
WAIT - 50

// sequence used to transition outlet power when configuring from
// on state to state
outlet_transition =

ON -49

OFF -50

OFF -49

WAIT - 200

signal_relays_off =
OFF -1,2,3,4,56,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24
OFF - 25,26,27,28,29,30,31,32,33,35,36,37,38,39,41,42,43,44,45,46,47

pec_off =
OFF -38

equipment_current =
ON -29

v_lead_on =
ON -6,14,19
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Il _lead_on =

ON -7,1419
la_lead_on =

ON -8,14,19
rl_lead_on =

ON -9,14,19
ra_lead_on =

ON -10,14,19
ap_all_on =

ON -6,7,8,9,10,14,19,46

ecg_off =
OFF -33

IsolatedMainsSupplyOff =
OFF -25

IsolatedMainsSupplyOn =
ON -25

main_ap_leak =
ON -14,19,22,42,44 47

rev_pol_on= /[ mains AP polarity
ON -18

rev_pol_off=  // mains AP polarity

OFF -18
// connects unit under test ground (FE) to protective earth
// conductor of 601pro

gnd_closed =
OFF -34

/I disconnects unit under test ground (FE) from protective earth
// conductor of 601pro

gnd_open =

ON -34
ap_leads_gnd =

ON -6,7,8,9,10

ap_leads_open =
OFF -6,7,8,9,10

// L2(neutral) open when input mains is reverse polarity
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rev_outlet_on_|2_open_normal =
OFF -51,52
ON -53,55
WAIT - 50
ON -49,50

// reverse polarity and L2(neutral) open when input
// mains is reverse polarity

rev_outlet_on_|2_open_revpol =

OFF -52

ON -51,53,55

WAIT - 50

ON -49,50
pec_selftest =

ON -17,38
leak_self =

ON -37
vde_patient =

ON -6,7,8,9,10,14,19,22,42,43,45,46,47

vde_device =
ON -6,7,8,9,10,11,12,19,22,42 45,47

volt500_off =
OFF -39
WAIT - 100
volt500 _on =
ON -39
WAIT - 500
pec_25_amps =
ON -32

pec_01_amps =
OFF -32

single_lead_voltage = // Voltage RED to FE & PE = accessible voltage
ON -2741

ap_leads_open
pat_aux

outlet_disable_
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Software Download

Software can be downloaded to the 601PRO by using the Biomed Download Utility (6040202-
FW), which is a Windows 95 32-bit application. The purpose of this utility software is:

Download a binary code file to the 601PRO Seriesx,

Download a language selection
Download a serial number to assign the unit

After installing the utility:

The user shall be able to select either COM1 or COMZ2 serial port. This selection
shall be restored on subsequent loading of the program.

The baud rate, parity, data and stop bits are fixed at 19200, n, 8, 1.

The user shall be able to select the complete path and filename of the code file to
download. This selection shall be restored on subsequent loading of the program.

The user shall be able to select among the following languages for download:
English, French, German and Italian. The default on loading of the program is

English.

To initiate the download:

2-20

Put the 601PRO in receive mode by powering it off and on. Within the first 3
seconds of power-up - while the unit displays "Initializing...." Press the key on the top
panel labeled "Previous". Atthe PC, with the proper code selected as well as other
options, select the Download button.

At completion of the download a message will display on the PC and the 601 will
reinitialize itself.

Functional Description



Chapter 3

Scheduled Maintenance

This chapter provides current maintenance
requirements.

Scheduled Maintenance Requirements

The scheduled maintenance requirements are reflected in the following table.

Interval Description

Annually Calibration & recertification

Instructions for Performing Scheduled Maintenance

Refer to the Test Procedures, page 14-1 when performing scheduled maintenance.
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Chapter 4

Performance Verification

This chapter provides performance
verification information.

Performance verification is described in 6040005-ST, Service Calibration and Test Procedure.

601PRO Seriesy, Service Manual 4-1



Performance Verification



A

Q:

A:

Chapter 5

Troubleshooting

This chapter provides troubleshooting tips.

What should I do when the customer says "My unit no longer works and it smells like burnt
components?”’

If the user is using a Variac to adjust the Mains Voltage without powering off the unit, it is
likely that they exceeded one of the operating ranges 120VAC (80VAC - 145VAC) or
240VAC (170VAC- 275VAC). Switching from 120VAC to 240VAC would be considered
exceeding the operating range for 120VAC since 240 is greater than 145. This is described

further in
Functional Description, page 2-1. (If you are viewing this document electronically, you may click
on the link Functional Description.)

If I want to switch from one foreign language to another, what do I need to do?

Use the SYSTEM SETUP menu and select LANGUAGES. Select the desired language for
the User Interface. If you are also using a keyboard in that language, use the SYSTEM
SETUP menu and select EXTERNAL KEYBOARD LANGUAGE. Select the desired
language. The changes will be immediate. There is no need to cycle power on the unit.

How do I download software to the 601PRO Seriesx?

Refer to the instructions in Functional Description, page 2-1. (If you are viewing this document
electronically, you may click on the link F unctional Description.)

How do I perform printer maintenance?

Perform the following steps:

1. Accessing the Internal Printer and Paper
A. Power down the 601PRO.
B. Gently press the latch buttons on the sides of the front panel and remove the panel.
C. Using the red pull-tab on the printed circuit board (PCB), carefully pull the printer from its

internal cradle, until you feel some resistance (Figure 1).
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FIGURE 2

Replacing the Paper
A. Slide the old roll of paper off its shatft.

B. Place the new paper roll on the shaft as illustrated in Figure 2. Note: The outside surface of the
paper roll is the printing surface.

Manually Advancing the Paper Feed
A. Gently push the paper into the paper feed opening (Figure 1).
B. Power up the unit.

C. Press the feed switch until the paper emerges from the print head. If the rollers do not
automatically move the paper forward, apply light pressure on the paper to manually feed
it into the rollers.

Replacing the Printer in the Case
A. Carefully place the printer back in the 601PRO case.
B. Advance enough paper so that paper appears outside the output opening on the front panel.
C. Make sure the printed circuit board switch is positioned toward the pull-tab
(Figure 2).
Replacing the Protective Panel
A. Replace the front panel of the unit, ensuring that the latches engage.
B. Test the functionality by printing.
Cleaning the Printer
A. Clean the top panel using a dampened cloth and mild detergent.
No cleaning of the internal components is required.

Troubleshooting



Chapter 6

Corrective Maintenance

This chapter discusses corrective
maintenance.

There are no correction maintenance procedures beyond the calibration requirements.
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Chapter 7

Installation

This chapter discusses installation
requirements.

The Operating Environment

The 601PRO Seriesx, is designed to operate optimally when installed in an area where ambient
temperatures remain between 10°C (50°F) and 40°C (104°F). The unit is sensitive to extreme
environmental conditions. Excessive humidity should be avoided. Condensation directly on the
sensitive electronic circuits can cause the instrument to fail internal self checks.

Unpacking and Repackaging the Instrument

If the shipping box has been damaged, inspect the instrument for visible dents and scratches as
you unpack it.

If the unit is damaged, notify the carrier and your manufacturer's representative. Keep the
shipping cartons and the packing material for the carrier's inspection. The manufacturer will arrange for
the repair or replacement of your instrument immediately, before the shipping-related claim is settled.

If the unit is shipped to the factory for repair or replacement, it must be carefully repackaged
using the original packing materials. If the original packing materials have been damaged, contact the
manufacturer for replacement materials. Shipping with improper packaging materials may void your
warranty. An RMA must be obtained before returning any equipment for service. Contact Bio-Tek
technical service for a return material authorization (RMA) number. This number should be marked on the
outside of the shipping container.

Unpacking the 601PRO

1. Carefully open the top of the box, and remove any accessories. These will include a
line power cord (US, UK, Australian or European), Operator's Manual, red and black
test leads, warranty card, large red clamp, and five alligator clips.

2 Lift the 601PRO Seriesy, out of the box and remove the instrument from the plastic
bag.

3. Pull the end caps off.

4. Place all shipping material back into the shipping box and save the whole set for later

use if the instrument needs to be shipped again. Do not ship the instrument in
anything but the stock shipping container or the instrument warranty may be voided.
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After Unpacking, Verify Performance

Prior to using the instrument for the first time, verify that the instrument is operating properly and
that no damage occurred during shipping by running the Final Assembly Test Procedure (6040005-TP).
See Test Procedures, page 14-1

Before Repackaging the Instrument

Once the instrument is clean, reuse the original shipping box, using original packing materials.
This shipping system was designed to be used no more then 5 times. If the container is damaged and/or
has been used more then 5 times contact the original vendor for a new set of shipping materials.

72 Installation



Chapter 8

Parts List

This chapter contains a list of component
parts sorted by circuit board assembly.

A complete list of the parts is described in this chapter.

[ Final Assembly Bills:

ISAB01ProXLUS Intl Safety Analyzer/US BOM, page 8-3
ISA601ProXLUSP Intl Safety Analyzer/US/Prnt BOM, page 8-3

| Accessories:

6040001 Shipping Accessories 601-88 BOM, page 8-4
r Supportmﬂ BOMS EUmCERESE R

6040506 Hdw Kit Generic Final Asby BOM, page 8-4

_ Printed Cn'cult Board Assembliess .

6030401 Ac Pwr Distribution Pcb Asby BOM, page 10-6
6030408 Analog Daughter Pcb Asby BOM, page 10-8
6030410 Digital Pcb 80188 Asby BOM, page 10-10

6030529 Analog Pcb W/Daughter Pcb Asby BOM, page 10-19
6040400 Analog Measurement/Dc Pcb Asby BOM, page 10-26
6040401 Pcb Keyboard Adapter Asby BOM, page 10-30
6040403 Keyboard/Daughter Board Asby BOM, page 10-32

Note: When 6040401 is no longer available it will be replaced with 6040403 which is included in the Parts
List but does not yet appear on the BOM.
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_ Assembly Drawings:

6040500 Top Generic Asby 601-88 BOM, page 9-7
6040501 Base Generic Asby 601-88 BOM, page 9-11
6040503 Display 601-88 BOM, page 9-12

o

6030500 Cable Keyboard Connector Asby “Cable O” BOM, page 9-13
6030504 Cable Signal Intcon Meas Asby “Cable K" BOM, page 9-13
6030506 Cable Xfmr Cur Source Asby “Cable G* BOM, page 9-14
6030507 Cable Dc Intcon Asby “Cable E” BOM, page 9-14
6030508 Cable Ac Pwr Analog Pcb Asby “Cable I" BOM, page 9-15
6030510 Cable Ac Pwr Input Asby “Cable H” BOM, page 9-15
6030511 Cable Front Rcpt Intcon Asby “Cable A” BOM, page 9-16
6030512 Cable Ecg Asby “Cable D* BOM, page 9-16

6030513 Cable Leak/Volts Signal Asby “Cable C" BOM, page 9-17
6030514 Cable Dc Pwr Intcon Asby “Cable J" BOM, page 9-17
6030515 Cable Pwr Dist Relay Dr Asby “Cable Q" BOM, page 9-18
6030516 Cable Analog Relay Drive Asby “Cable L” BOM, page 9-18
6030517 Cable I/0O Bd Interface Asby “Cable M" BOM, page 9-19
6030518 Cable Printer Asby “Cable N” BOM, page 9-19

6030519 Cable Ac Distribution Asby “Cable P” BOM, page 9-20
6030521 Cable Ground Wire Asby “Cable R* BOM, page 9-20
6030522 Cable High Volt Asaby “Cable S” BOM, page 9-21
6030523 Cable Current Sensing “Cable T" BOM, page 9-21
6030526 Cable Asby Black Wire “Cable U” BOM, page 9-22
6030527 Cable Asby Red Wire “Cable V' BOM, page 9-22

6030528 Cable Asby Green Wire “Cable W’ BOM, page 9-23
6040504 Cable Display Asby BOM, page 9-23
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ProXL Intl Saf al BOM
ISAB01ProXLUS Intl Safety Analyzer/US rev K As of 12-10-01

ltem Description Rev | Qty | Remarks

15010 NUT KEPS 6-32 STEEL ZINC A 4

42724 RECPT US SNAP-IN 45MM A 1

54014 SW RCKR 2-PLE 15A CKT BRKR A 1

6022004 PLATE BLANK PRINTER D 1

6022010 PRINTER PLATE BACK 601PRO B 1

6031005 OVRLY POWER RATING C 1

6032500 JIG HOLDER TOP CASE A 0 TOOL ONLY
6032502 JIG OVERLAY ALIGNMENT A 0 TOOL ONLY
6040000-SP | PROD SPEC 601PRO SERIES 601-88 G 0 DOCUMENT ONLY
6040001 SHIPPING ACCESSORIES 601-88 D 1

6040005-AS | FINAL ASBY 601-88 D 0 DOCUMENT ONLY
6040005-DS | FINAL ASBY 601-88 DATA SHEET B 0 DOCUMENT ONLY
6040005-IP FINAL ASBY 601-88 INSP PROC A 0 DOCUMENT ONLY
6040005-TP__ | FINAL ASBY 601-88 TEST PROC D 0 DOCUMENT ONLY
6040201 SFTWR DWNLDCODE 601-88 V1.47 | 0 TOOL ONLY
6040202 SFTWR BIOMED DWNLD UTIL V1.05 B 0 TOOL ONLY
6040500 TOP GENERIC ASBY 601-88 G 1

6040501 BASE GENERIC ASBY 601-88 Cc 1

6040506 HDW KIT GENERIC FINAL ASBY Cc 1

6041001 OVRLY KEYBOARD G 1

6041003 DECLARATION OF CONFORMITY A 1

6041004 OVRLY FRONT 601-88 Cc 1

6041006 OVRLY OUTLET 15 AMP B 1

75033 POWERCORD US WITH C19 PLUG 9] 1

7771012 TAG S/N WITH CE MARK A 1

A601ProX P Int]l Safetv Analvzer/US/Prn J
K As of 12-10-01

ISA601ProXLUSP Intl Safety Analyzer/US/Prnt rev
Iltem Description Rev | Qty | Remarks
12017 SCR PNH M3X16 STL ZINC SLTD A 2
42724 RECPT US SNAP-IN 45MM A 1
54014 SW RCKR 2-PLE 15A CKT BRKR A 1
6031005 OVRLY POWER RATING Cc 1
6032015 PRINTER MODIFIED A 1
6032500 JIG HOLDER TOP CASE A 0 TOOL ONLY
6032502 JIG OVERLAY ALIGNMENT A 0 TOOL ONLY
6040000-SP | PROD SPEC 601PRO SERIES 601-88 G 0 DOCUMENT ONLY
6040001 SHIPPING ACCESSORIES 601-88 D 1
6040005-AS [ FINAL ASBY 601-88 D 0 DOCUMENT ONLY
6040005-DS | FINAL ASBY 601-88 DATA SHEET B 0 DOCUMENT ONLY
6040005-IP FINAL ASBY 601-88 INSP PROC A 0 DOCUMENT ONLY
6040005-TP FINAL ASBY 601-88 TEST PROC D 0 DOCUMENT ONLY
6040201 SFTWR DWNLDCODE 601-88 V1.47 | 0 TOOL ONLY
6040202 SFTWR BIOMED DWNLD UTIL V1.05 B 0 TOOL ONLY
6040500 TOP GENERIC ASBY 601-88 G 1
6040501 BASE GENERIC ASBY 601-88 Cc 1
6040502 CABLE PRINTER ASBY A 1 CABLE B
6040506 HDW KIT GENERIC FINAL ASBY C 1
6041001 OVRLY KEYBOARD G 1
6041003 DECLARATION OF CONFORMITY A 1
6041004 OVRLY FRONT 601-88 Cc 1
6041006 OVRLY QUTLET 15 AMP B 1
75033 POWERCORD US WITH C19 PLUG o] 1
7771012 TAG S/IN WITH CE MARK A 1
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40001 Shipping Ac ri 1-
6040001 Shipping Accessories 601-88 rev D As of 12-10-01
Item Description Rev | Qty | Remarks
42695 CLIP ALLIGATOR RED 4MM SOCKET D 1
ACCESSORY IN
48201 ADAPTER BANANA-ALIGATOR o] 5 JIFFY BAG
48382 PROBE/SAFETY TEST LEAD BLACK C 1
48383 PROBE/SAFETY TEST LEAD RED B 1
6033000 PACKING SET SHIPPING B 0
6041000 OPERATOR MANUAL 601-88 601PROS D 1
75034 CABLE RS2329P M-F 6 FT E 1
91011 BAG JIFFY #2 8.5X12 A 0
INSERTED BY
94075 SHIPPING DOCUMENTKIT G 1 SHIPPING
98085 BAG POLY 26X32 2 MIL A 0
4 H it ric Final A B
6040506 Hdw Kit Generic Final Asby rev C As of 12-10-01
Iltem Description Rev | Qty | Remarks
12169 SCR FLH M4X12 SS PHH A 8
15010 NUT KEPS 6-32 STEEL ZINC A 8
" " MARK WITH MODEL
48228 LABEL, WHITE 1.5" X .75 B 1 NUMBER
49354 WSHR,FINISH 4MM SS or NICPL A 8
49588 FLAT CABLE MNT W/OCLAMP 1 1/4" A 1
49950 GASKET EMI 0.4 X 0.08 PSA a |
6030504 CABLE SIGNAL INTCON MEAS ASBY C 1 CABLE K
6030511 CABLE FRONT RCPT INTCON ASBY E 1 CABLE A
6030515 CABLE PWR DIST RELAY DR ASBY C 1 CABLE Q
6030516 CABLE ANALOG RELAY DRIVE ASBY C 1 CABLE L
6032005 STRIP GROUNDING A 2
66289 LOCTITE 454 GEL 20GRAM A 0 AR
7770102 LABEL "FCC COMPLIANCE" A 1
7770108 LABEL, CAL VOID A 1
7771004 STICKER CALIBRATION B 1
7771010 LABEL ETL UL CSA 1010.1 LISTED C 1

Installation



Chapter 11

Parts No Longer Used and New
Parts Introduced

This chapter provides information relative
to the earlier version of the 601PRO Series
CE.

The following parts are not used on the 601PRO Seriesx.. They were used on previous versions of the

601PRO.
(04020_,, "~ DSPLY LED 4 SEG BAR GREEN _

04021  DISPLAYLCD40X4LINE
12107 SCRPNH6-32X1/2 SS PHH _

16003  WSHRLKSP6SS

23060  VOLTAGE INV LCD BACKLIGHT

25081  IC 74HC04 HEX INVERTER

25084 IC 74HC541 TS OCTAL BFR NONINV
25086  IC 74HC574 OCTAL D FLIP-FLOP

25094 ~ICL7662CPA NEG CONVERTER

25121 IC 74HC273 D FLIP FLOP WRESET
25125 IC 5801 DRIVER LATCHED

25127  IC MAX695 WATCHDOG TIMER

25137  IC 74HC540 OCTAL BUFFER ]
125138 | IC 74HC05 HEX INV W/OPEN DRAIN
26010  TRANSISTOR PN2907 SIG PNP 40V
28044 'VOLT REF 2.5 LT1009 0.2% N
28071 IC MAX238 RS232 QUAD TXANDRX |
28073 ICDS1315 TIME CHIP PHANTOM

28075  IC74ACT32 QUAD INPUTOR

29008  IC 7524 8-BIT BUF D/A CON ,
29060  IC 82C55 CMOS PROG P INTRFC

29091  IC SEREEPROM

20092  1C 64180 UP PLCC 10MHZ ]
29093 IC3.5KB CONTROLLERKEYBD |
29109  TRANSIENT SUPPRESSOR5V
29113 ICEPROM256KX8 150NS
29114  ICRAMSTATIC512KX8
31303  RES30.0KOHM5% 1/4W

32133 RES30IKOHM1%14W
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32163 RES 8.250K OHM 1% %W

32232 RES 200.000HM 1% %W

32265 ~ RES210KOHM1% YW
32266  RES20KOHM 1% %W
35003  TRIMPOT 2K, 1T |
37046 RESNET 10K SIP 10PIN SRES 5% _
37066  RESNET 150 OHM 5R6P N
37107  RESNET5R10P330HMSIP

42096  HEDR 3-P.100 GOLD

42151 JUMPER .100 .025 SQ PINS

42159  INSD40-S.1x.128GA GOLD

42312 'HEDR 34PIN .1X.1

42416 'CONN 5-S DIN 180 DEG PANEL MT
42579 . CONN 9 PIN DSUB PCB MNT STR F
42580 'CONN 9 PINDSUB PCB MNT STRM
42722 RECPT FRAME ADAPTER 45MM-50MM |
47034  BATTERY 3V LITHIUM 2/3A 1.2AH -
47035  BATTERY HOLDER 2/3A PCB MNT
49056 SOCKET I.C. 40-PIN DIP

49244  CRYSTAL 32.768 KHZ o
49371  SOCKETIC24-PIN .300DIP
49374  SOCKETIC32-PINDIP
49389 SOCKETe8PPLCC
49473 SOCKET IC 44P PLCC |
49502  HDR 16S THRU BOARD

49503  HDR10P.1X.1RTANG

49505  CRYSTAL 18.432 MHZ

49525  HDR40-P.1X.1 STRT WALLED

49551  HDR SOCKET STRIP 20POS .100
49764  SCREW JACK 4-40X.625L THREADED
49826  HDR25S DSUB STRTW/FILTERS
54005  SW DIP 4-SW SIDE-ACT
6020203  DIGITAL BD PAL EP610 ASBY |
6020205  DIGITAL BD PAL EP910 ASBY
6022013 RECEPTICAL PLATE

6030001 'ACCESSORIES

6030005-AS  -FINAL ASBY

6030005-IP  -FINAL ASBY INSPECTIONPROC
'6030008-DS  -FINAL TEST PROCEDURE ENHNCD
'6030008-TP -FINAL TEST PROCEDURE ENHANCED

6030219  FRMWRBTIENG ASBY +PECV3.00
6030219-SP -FRMWR BTI ENG ASBY +PECV3.00
6030400  DIGITALPCBASBY
6030400  DIGITALPCBASBY
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'6030400-AS

$6030400-TP

16030403

'6030403-AS
6030403-SC

'6030403-TP
16030404
6030404-AS
‘6030404 SC
16030404-TP
6030500

'6030500-AS

6030502
16030502-AS
6030503
16030503-AS
6030517
16030517-AS
6030518

16030518-AS
6031000

6031001
6031003
6031006

6031007

6031009
6031011
6031011-AW

6031400
1/0 INT PCB o
 ANALOG MEASUREMENTPCB
'CASE TOP ‘
(CASE BOTTOM S
ALARMPIEZP33KHZ
RELAY5V1AREED
' SHRINK TUBE 3/32" |
~ WIRE 28AWG 40-COND RIBBON GRAY
' CAP 100UF 35V ELEC |
'CAP 22 pF 100V DISC
'CAP .0033UF FILM e e ]
LABEL 1"X1/2" CONTINOUS

6031403
6031404
6032000

6032001

61036

62004

71020
71043
81026
83029
84054

99125

-DIGITALPCBASBY

_Description

TOP GENERIC ASBY

-TOP GENERIC ASBY )
' CABLE I/O BD INTERFACE ASBY
' CABLE /0 BD INTERFACE ASBY
~ CABLE PRINTER ASBY
-CABLE PRINTER ASBY |
'OPERATORS MANUAL 601PRO SERIES
'OVRLY KEYBOARD 3
~ OVRLY FRONT
'OVRLY REAR
OVRLY OUTLET
'OVRLY CAT Il
~ DECLARATION OF CONFORMITY
-DECLARATION OF CONFORMITY

DIGITAL PCB

601PRO Seriesy, Service Manual

DIGTALPCBASBY

-DIGITAL PCB ASBY ;

_VOINTPCBASBY
-/O INTPCB ASBY |

-I/O INT PCB ASBY

-I/O INT PCB ASBY

~ ANALOG MEASUREMENT PCBASBY
-ANALOG MEASUREMENT PCB ASBY
-ANALOG MEASUREMENT PCB ASBY
-ANALOG MEASUREMENT PCB ASBY
'CABLE KEYBOARD CONNECTOR ASBY |
-CABLE KEYBOARD CONNECTOR
'BASE GENERIC ASBY
-BASE GENERIC ASBY



The following parts have been introduced to the 601PRO Seriesx.. They were not used in previous

versions of the 601PRO.

104036
116012
22056
28162
32207
32343
35012
42455
44265
49022
49950
6030410
16031013
6032017
16032018
/6040001

16040005-AS

6040400

'6040400-AS

6040400- SC

6040400-TP

16040500

16040500-AS

6040501
16040501-AS
6040502

16040502-AS

16040503

'6040503-AS

16040504
16040504-AS
16041001
16041003
16041003-AW
16041004
6041006
6041400
16042000

71022

Enad T

84073

'DISPLAY LCD 4X40 & LED BL
" WSHR LK INT 1/4 ST :
~ TRANSIENT SUPPRESSOR 24V BIOIR
IC OPTOCOUPLER DUAL HCPL-263N
RES 750.00 OHM 1% 1/4W i
'RES 30.1K OHM 1% 1/4W
 TRIMPOT 1K, 25T
~ JACK BANANA NON-INSULATED
~ PANEL MOUNTING FRAME

SOCKET I.C. 14-PIN DIP

'GASKETEMI 0.4 X 0.08 PSA
" DIGITAL PCB 80188 ASBY
' OVRLY REAR DIGITAL
~ COVER TOP
'PANEL I/O
'SHIPPING ACCESSORIES 601-88
FINAL ASBY 601-88 B
'ANALOG MEASUREMENT/DCPCB
'ANALOG MEASUREMENT/DCPCB
~ ANALOG MEASUREMENT/DC PCB SCH |
" ANALOG MEASUREMENT/DCPCB
‘TOP GENERIC ASBY 601-88

TOP GENERIC ASBY 601-88
BASE GENERIC ASBY 601-88

'BASE GENERIC ASBY 601-88
' CABLE PRINTER ASBY -
CABLE PRINTERASBY
" DISPLAY 601-88 o
'DISPLAY 601-88
' CABLE DISPLAY ASBY
'CABLE DISPLAY ASBY
 OVRLY KEYBOARD
~ DECLARATION OF CONFORMITY
' DECLARATION OF CONFORMITY |
'OVRLY FRONT 601-88 o
" OVRLY OUTLET15AMP
' ANALOG MEASUREMENT/DC PCB
' CASE BOTTOM 601-88
~ WIRE 24AWG TEFLON SOLID YELLOW
'CABLE RS232 9P M-F 6 FT
" CAP 1.0UF 100VDC PEF 10% 85C |
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Chapter 12

Service Change Notices

This chapter provides a list of
Service Change Notices..

"Please refer to BTResource" for current listing of Service Changes.
For those who can not access BTResource, please contact Bio-Tek Service Department.

https://btresource.biotek.com/Biomed Shared/Service/Biomed Service _Main.htm

Service: 800-24-BIOTK
Service FAX: 802-655-3399
E-Mail: mailto:bmdtac@biotek.com
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Chapter 13

External Keyboards

This chapter provides information
regarding external keyboards.
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To: Holly Creeks

Copy: Bob Chutter, Chris Many, Howard Ring

From: Bill Nicolay Filename: External Kybd Eval-6.doc
Date: January 18, 2000

Subject: Evaluation of the external keyboard when used with the 601PRO Series XL with
“AMIKEY” keyboard decoder on the 6040401 Rev A Keyboard Adapter PCB Assembly.

Re

This evaluation was a repetition of the test performed on the production release version of the
601PRO-XL and documented in memo filename External Kybd Eval-4.doc. A more through
explanation of the keyboard operation was described in that memo. The “AMIKEY” keyboard
decoder on the 6040401 Rev A Keyboard Adapter PCB Assembly was installed in place of the
keyboard decoder IC used for the previous evaluation.

Conclusion: The configuration tested performs acceptably. Several minor differences
(described below) were noted, but none were serious enough to cause problems or warrent futher
action. Differences between the version being tested and the previous version were:

Italian:

e Single Quote () produced a sound but no display character. As the single quote is
not in the 601PRO character set, this is correct operation — the original evaluation
was probably in error.

e Fn-/ (shifted and normal) produced a sound but no display character. The previous
version displayed minus signs. Although the ideal would be to display the (/)
character, the new behavior is preferable to what was previously occurring.

German:
e Fn-, (shifted and normal) produced no action. The previous version produced sound
only. The difference is meaningless.

French:

e Fn-. (shifted and normal) produced no action. The previous displayed the decimal
point. While display of the decimal point is desirable, no action is consistent with the
operation of this key in all other language versions and a decimal point can be
obtained by using the regular (.) key instead of the function key.
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601PRO Series XL serial number 145536 (6030229 Revision 1.00 hardware) with 6040201
firmware Version 1.02 was used. The specific keyboards tested were:

Language Article Number Serial Number
US English ~ G84-4100PAAUS/00 C 006150 K49
German G84-4100PPADE/01 C 010848 L27
French G84-4100PPAFR/01 C 005012 L33
Italian G84-4100PPAIT/00 C 000198 K41

The following table contains the character that appears on the LCD display for the normal and
shifted version of each key on all supported keyboards. so = keyclick sound but no action, and

na = no sound & no action. Changes from the previous evaluation are hlghhghted
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The Cherry 4100 is a compact keyboard that does not contain a separate numeric keypad. Keys
not on the Cherry 4100 for which the code is known to be active are: Num Center 5

5

Additional observations:
The keyboard LEDs blink

on power-up
R A

as they should)

The following two lines may be printed as a label for the keyboard function keys:

Esc/ AN AN AN AN Print Print  View
Stop  Previous SK1 SK2 SK3 SK4  Header Data  Settings

601PRO Seriesy; Service Manual 13-9
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Chapter 14

Calibration Instructions

This chapter discusses performing
adjustments, alignments, and calibration.

When pressed, the F12 key on the external keyboard will generate the following calibration
information:

Calibration Values

Cal Line Volt: 117.4

VDE Dev Leak: 0.884

VDE Pat Leak: 1.058

MAP Cal Norm Rev
1.058 1.046
1.058 1.046
1.071 1.046
1.083 1.058
1.096 1.071

PEC Scale: 1.008

PEC 1Amp CAL: 0.037

PEC 25Amp CAL: 0.038

500 Volt Actual:484.34

Powerup Line Volt:1117.7

The 5 rows of MAP Cal values correspond to leads RA, RL, LA, LL, V.

Refer to the test procedure(s) referenced when performing adjustments, alignments and
calibration.

Test Procedures

This section contains the Service procedures used in testing the 601PRO Seriesx, and its
variations. These documents are subject to change.

PART NUMBER DESCRIPTION

6040005-TP Final Assembly Test Procedure
6040005-DS Final Assembly Test Data Sheet
6040005-ST Service Calibration and Test Procedure
6040005-SD 601PRO Series XL SVCE Data Sheet

Certificate of Calibration

601PRO Seriesx; Service Manual 14-1
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CONFIDENTIAL
Bio-Tek Instruments, Inc.
Model: 601PRO Series XL

Procedure: 6040005-TP

Title: Final Assembly Test Procedure

Rev Description of changes ECO Date

A Release To Production 32913 11/11/99

B Add External Keyboard Test Par. 6.3 33149 02/09/00

C Add Note to Select 601PROXL Para 35341 08/14/01
1.4.1

Chg Para 1.2, 6.3 in Support of Daughter ~ 35533 10/30/01
Board Asby with PIC Controller

Equipment Required

(X) Requires listing on the Certificate of Calibration specified on the Data Sheet.

(X) 6030602 (Multi-Test Box)

(X) 5020105 or Equivalent (Current Test Station)

( ) 6032505 - Jig, Outlet Adapter, European

( ) 6032506 - Jig, Outlet Adapter United Kingdom

( ) 6032507 - Jig, Outlet Adapter, Australian

( ) Variac 100 - 250 VAC RMS, 5 amps, single phase, grounded

(X) DMM with Null Function Fluke Model 8842A or equivalent

(X) DMM with 10A Current Capability Fluke Model 45 or equivalent

(X) Calibrator, Fluke model 5100 B or equivalent.

( ) Burn-In Oven (set at 110 °F)

() Parallel Printer with cable

( ) Windows 95 PC (or equivalent) with Biomed Download Utility (E6040202-FW) installed
( ) E6040202-MP (Contains specification-checksum and version number for firmware)
( ) Serial Cable (75034) or equivalent

(X) Hypot Tester, Associated Research, Model 4045A1 or equivalent

( ) Receptacle Tester, Ideal Industries, model 61-035 or equivalent

( ) 4M Ohm +/- 1% resistor (No calibration necessary)

( ) 48355 Keyboard (or IBM compatible keyboard with large 5 pin DIN connector)

NOTE: Tests marked (NS) are not required for units being tested after return for service, but
may be done at the discretion of the service technician.
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6040005-TP_REV_D FINAL ASSEMBLY TEST PROCEDURE

When an entry on the data sheet (6040005-DS) is required, a note such as: (DS — Check to
indicate completion), (DS — Record PASS or FAIL), or (DS — Record Value) is present in this
procedure.

NOTE: Tests may be selected through the Main Menu and "soft keys" or where applicable, with
the front panel shortcut keys. To access the tests through the Main Menu, select
TESTS/AUTOMODES, then select MANUAL, and use the "soft keys" until you come to the
desired test. The "soft key" labeled MORE will toggle through all of the available tests. Select
the test by pressing the associated "soft key". Whenever the “calibrator” is called for, another
signal source monitored by the DMM may be used. If using the calibrator, the 50 ohm divider
must be placed in the override mode for all tests. Some tests make measurements to the front
receptacle bracket mounting screw. If the revision of the unit does not have such a part, the rear
panel 601 Earth jack may be used instead.

1.0 SOFTWARE DOWNLOAD & LANGUAGE SELECTION

1.1 (NS) Install S/N label per final assembly DWG. (see Routing for DWG. #). (DS -
Record Value)

1.2 Dip Switch settings: On the digital board configure SW1 per the following: (DS
— Check to indicate completion)

Up = Open, Down = Closed
Switch #1 always DOWN (UP selects digital board test station code)
Switch #2 always DOWN

Switch #4  UP for internal printer installed, DOWN for no internal printer

1.3 (NS) Load Paper: Thread Printer paper into Internal Printer (See Final
Assembly DWG for directions). Place SW2 in Printer to the left hand position.
(DS - Check to indicate completion)

1.4  (NS) Firmware Download, Language Selection, & Serial Number Entry:

1.4.1 Connect a computer to the RS232 serial port on the UUT with the serial
cable. At the computer, open the Biomed Download program, select
601PROXL and gain access to the firmware and language code revisions
specified by the BOM.

NOTE: If the Biomed Download Utility does not display a field for the serial

number you must close down the utility and run the Windows Registry
Editor. Do this by:
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6040005-TP_REV_ D FINAL ASSEMBLY TEST PROCEDURE

1.5

1.6

1) Select the Window’s Start button and choose the Run menu option and type in
regedit. Select the key: HKEY_ CURRENT_USER\Software\Bio-Tek
Instruments\BioMedDownload\601PRO

2) Edit the field Serial Number and set its value to 1.

3) Exit

Invoke the Biomed Download Utility again and confirm that you are now prompted
for a serial number.

1.4.2 Connect the UUT line cord to a wall outlet (115VAC) or Variac set to
approximately 115VAC.

1.4.3 Turn the UUT power ON. If the UUT displays the message "Ready for
Software download..." proceed with the next step (1.4.4). If the unit
displays "Initializing..." press the key on the UUT labeled "Previous"
while the display reads "Initializing..." (within three seconds of power-
up). The display should then read "Ready for Software download...".

1.4.4 Power Supply Voltage Adjustment: Connect a DVM positive lead to J1
pin 2 or 3 (one of the red wires) on the 6030401 power switching board
and negative lead to TP3 on the digital board. If necessary, adjust the
trimpot on the power supply (mounted to the rear of the base) until the
DVM reads 5.0VDC £0.1VDC. (DS - Record Value) Lock the trimpot.

1.4.5 On the computer:
Select English as the language for the UUT.

Select the code to be downloaded either by typing in the path and filename
or using the Browse button to select it.

Enter the UUT serial number (up to 15 characters long).

Initiate downloading by pressing the Download button on the PC. The
UUT display should indicate "Download in progress...". The download
will require three to five minutes and a message indicating the download
is complete will be displayed on the PC. The serial cable can be removed.

Turmn the UUT power OFF. Power it on again and confirm the software version is
correct (it is displayed briefly after the initialization sequence takes place). Turn
the UUT power OFF. (DS — Record PASS or FAIL)

If an error occurred during the download a message will be displayed on the PC.
If this occurs check the following:
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6040005-TP_REV_D FINAL ASSEMBLY TEST PROCEDURE

2.0

3.0

4.0

5.0

Check both ends of serial cable and verify they are securely connected.
Confirm that you are using the correct serial cable.

Confirm the file name and location of file being downloaded.

If you power off the UUT or close the Download Utility you need to restart
both the UUT and the Download Utility and begin again.

BURN-IN

(NS) Place unit in Burn-in Oven. Plug the UUT into the power strip located in the oven
that is plugged into a Variac. Make sure the Variac is adjusted to 230 +3 VRMS. Turn
the UUT power ON. Use the menus and "soft keys" or the shortcut key to select the
Mains Voltage test. The screen should display the following:

L1-Earth 226 to 234 volts
L2-Earth 0 to 2 volts
L1-L2 226 to 234 volts

The burn-in period is 2 hours at 110 °F. When the burn-in period is complete, remove
UUT from the oven and continue with testing. (DS — Check to indicate completion)

SET-UP

3.1 Connect a parallel printer to the UUT .

3.2 Plug the UUT power cord into a Variac set to 115 VAC RMS + 0.5 VAC.

3.3 Plug the external keyboard to the UUT.

POWER-UP

4.1 Turn the UUT power ON. Following startup screens with the firmware version,
and a short delay; the UUT should display the MAIN MENU screen. (DS -
Record PASS or FAIL)

UUT SYSTEM CONFIGURATION

NOTE: The nonvolatile parameters listed below are required to perform the test. If this

is a new instrument these parameters will have automatically been set as part of the

firmware download. If this instrument has been returned for service (with or without a

new firmware download), go to the appropriate menu and change the settings to reflect
the specified Default Parameters:
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6040005-TP_REV D FINAL ASSEMBLY TEST PROCEDURE

Default Parameters Access via:
Class: 1 Main Menu->CLASS/TYPE
Type: BF Main Menu->CLASS/TYPE

Leads: 5 (all type BF)

View Present Settings Key on top panel

Test Standards Enabled: IEC
601-1, VDE 751.1, IEC 1010,
AAMI

Main Menu->UTILITIES->ENABLE STANDARDS

Test Standard Selected: IEC
601-1

Main Menu->SYSTEM SETUP->TEST STANDARD

Select the printer type: Internal
Printer if installed or select
External Ascii Only if not
installed

Main Menu->SYSTEM SETUP->PRINTER OUTPUT

Beeper Setting: On

Main Menu->SYSTEM SETUP->BEEPER

PRINTER TESTS

6.1 Internal Printer Test

If the unit has an internal printer, press the print header key and confirm that the
internal printer starts printing. When it stops printing the printouts should look

like the one shown below.

NOTE: The 601PRO # “nnnnnnnnn” should correspond to the serial number on the S/N
label installed on the rear of the UUT. (DS — Record PASS or FAIL)

BIO-TEK INSTRUMENTS INC.

Date
CONTROL#:

Time

PROCEDURE ID#:

LOCATION:

DEVICE TYPE:

MANUFACTURER:

SERIAL #:

TECHNICIAN:

601PRO # nnnnnnnnn
STANDARD: xxxx
CLASS xx, TYPE xx
ECG LEADS: x

(Lead assignments noted)

6.2 External Printer Test

At the Main Menu select SYSTEM SETUP->Printer Output and select the
appropriate External Printer. Return to the Main Menu and press the print
header key and confirm that the external printer starts printing. When it stops
printing the printout should look like the one shown below.
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6040005-TP_REV D FINAL ASSEMBLY TEST PROCEDURE

7.0

NOTE: The 601PRO # “nnnnnnnnn” should correspond to the serial number on the S/N

6.3

NOTE: The |

label installed on the rear of the UUT. (DS — Record PASS or FAIL)

BIO-TEK INSTRUMENTS INC.
Date Time
CONTROL#:

PROCEDURE ID#:
LOCATION:

DEVICE TYPE:
MANUFACTURER:

SERIAL #:

TECHNICIAN:

601PRO # nnnnnnnnn
STANDARD: xxxx

CLASS xx, TYPE xx

ECG LEADS: x

(Lead assignments noted)

External Keyboard Test

th

Press keys at random and note that the UUT displays the last character typed on
the external keyboard. §
If it is a character that the 601 is not programmed to recognize, a block is

displayed and an error tone sounds — this is not an error in the digital board.

printer, printer cable and external keyboard are no longer needed
and may be removed.

FINAL ASSEMBLY TESTS

NOTE: If using the calibrator, the 50 ohm divider must be placed in the override mode

7.1

7.2

for all tests.

System Check: Verify all leads are detached from the instrument. From the
UTILITIES menu select SYSTEM TEST. When test is complete the display
should read PASS. (DS — Record Checksum & PASS or FAIL) Return to the
Main Menu via the key labeled "Previous".

Mains Voltage Test: Select the Mains Voltage test and verify the readings. (DS
— Record Values)
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7.3

7.4

7.5

7.6

7.7

Dual Lead Voltage Test: Select the Dual Lead Voltage test by selecting the
"soft key" from the Voltage Test. Apply the following voltages from the
calibrator between the red and black jacks on the UUT, and verify that the
measurements are correct. (DS — Record Values)

1.0VDC
1.0VAC @ 1KHz

Dual Lead Leakage Test: Access this test from the Main Menu-
STESTS/AUTOMODES->MANUAL and press the "MORE" key to select the
Dual Lead Leakage test. Apply the following voltages from the calibrator
between the red and black jacks on the UUT, and verify that the measurements
are correct. (DS — Record Values)

500mVAC @ 1KHhz
1.0VDC

Earth Leakage Test: Select the Earth Leakage test. Apply the following
voltage from the calibrator between the Green jack and rear panel 601 Earth jack,
and verify that the measurements are correct. (DS —Record Value)

1.0VvDC

Enclosure Leakage Test: Select the Enclosure Leakage test. Apply the
following voltage from the calibrator between the Red jack and rear panel 601
Earth jack, and verify that the measurements are correct.. (DS - Record Value)

1.0VvDC

Patient Auxiliary Current Test: Select the Patient Auxiliary Current test and
each of the lead configurations shown below. Apply the following voltages from
the calibrator between the V2 jack on the UUT front panel and the selected jack,
and verify that the measurements are correct.. (DS — Record Values)

Selected Lead Input
Jack Configuration Signal
RA RA-ALL 1.0VDC
RL RL-ALL 1.0VDC
LA LA-ALL 1.0VDC
LL LL-ALL 1.0VDC
LL V1-V6-ALL 1.0VDC
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7.8

7.9

7.10

7.11

7.12

Outlet Control Test: Plug a receptacle tester into the unit’s front receptacle (
use an outlet adapter if necessary). Select the Mains Voltage test then the Dual
Lead "soft key". Use the DUT "soft key" to move between normal and reverse
polarity and the L2 and EARTH "soft keys" to verify that the polarity, L2
(Neutral line) and earth ground functions operate correctly (compare the display
indications to the receptacle tester lights). Remove the receptacle tester. (DS -
Record PASS or FAIL)

Equipment Current Setup: Press the esc key to return to the Main Menu
(disconnects the outlet). Connect the Current Calibration Station (Load) to the
test station outlet. Select one 5A load on the current test station. Connect the
DMM to the Current Test Station’s current output jacks, and setup the DMM to
read approximately SAmperes AC.

Equipment Current Calibration & Test: Select the Current Consumption
test. The display on the UUT should be within +0.1 amps of the value displayed
on the DMM. If the reading is not within spec, re-adjust RT1 on the Analog
board. Lock the trimpot. Press the DUT "soft key" to toggle between Normal
and Reverse polarity along with the L2 "soft key, to verify the following
measurements: (DS — Record PASS or FAIL)

NORM POL, EARTH, NO L2 (0.0 AMPS)
REV POL, EARTH, NO L2 (0.0 AMPS)
REV POL, EARTH, L2 (0.1 AMPS of load reading)

Press esc Key. Disconnect the Current Calibration Load.

Turn the UUT Power OFF.
Set the Variac voltage to 230.0 VAC RMS +/-0.5 VAC.
Turn the UUT Power ON.

System Check: Verify all leads are detached from the instrument. From the
UTILITIES menu select SYSTEM TEST. When test is complete the display
should read PASS. (DS - Record PASS or FAIL)

7.12.1 Software Version Number: Verify software version number displayed
corresponds to what is specified in the latest revision of 6040201-mp. (DS
- Record version number & PASS or FAIL.)

7.12.2 Software Checksum: Verify checksum displayed corresponds to what is

specified in the latest revision of 6040201-mp. (DS - Record checksum
& PASS or FAIL))
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6040005-TP REV_D FINAL ASSEMBLY TEST PROCEDURE

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

Mains Voltage Test: Select the Mains Voltage test and verify the readings. (DS
— Record Values)

Insulation Resistance L1-L2 to Case Test: Select the Insulation Resistance
test (and select Mains L1, L2 - Case if necessary). Connect a power cord from
the Multi-Test Box to the UUT front receptacle. Switch the L1/L2 switch on the
Multi-Test Box ON. Connect a test lead between the Multi-Test Box jacks as
indicated. Activate the Insulation Resistance test by pressing the START TEST
"soft key". Verify the measurements. (DS — Record Values)

Connect test lead
L1/L2 to GND
L1/L2 to Bl
L1/L2 to B2
L1/L2 to B3

No Lead

Insulation Resistance ALL to Case Test: Select the Insulation Resistance
ALL to Case test by using the AP INSUL "soft key". Switch the L1/L2 switch
on the Multi-Test Box OFF. Connect a test lead between the RA jack on the
UUT front panel and the respective test jack on the Multi-Test Box. Activate the
Insulation Resistance test by pressing the START TEST "soft key". Verify the
measurements. (DS — Record Values)

Connect test lead Displayed Reading
RA to GND 0.0 MQ
No Lead OVER

Detach all leads from UUT and remove power cord from the front receptacle.

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
the VDE 751.1 test standard.

Leakage Offset Calibration: Select the VDE Equivalent Patient Leakage test.
Press the CALIBRATE "soft key" then the CAL "soft key". Relays will click for
several seconds while the display says "Calibration in Progress...". No Failure
should occur. (DS — Record PASS or FAIL)

VDE Equivalent Patient Leakage Zero Test: Press the START TEST "soft
key" to activate the VDE Equivalent Patient Leakage test. Verify the display
reads OpA or 1 pA. (DS - Record Values)

VDE Equivalent Device Leakage Zero Test: Select the Equivalent Device

Leakage test and press the START TEST "soft key" to activate the test. Verify
the display reads 0 pA or 1 pA. (DS - Record Values)
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7.21

7.22

7.23

7.24

7.25

7.26

7.27

7.28

Use the DMM to measure the resistance of the 4MQ resistor. Confirm that the
resistance value is within the range specified below: ( Record Reading On
Data Sheet )

Nominal Acceptable
AMQ 3.96MQ to 4.04MQ2

VDE Equivalent Device Leakage Test Connect the 4MQQ test resistor between
the Outlet L1 or Outlet L2 and the Green Jack on the front panel. Press the
START TEST "soft key" to activate the test. Verify that the 601PRO reads
within the limits on the data sheet. (DS — Record Values)

VDE Equivalent Patient Leakage Test: Select the Equivalent Patient

- Leakage test. Connect the 4MQQ test resistor between the V1 Jack and the Green

Jack on the front panel. Press the START TEST "soft key" to activate the test.
Verify that the UUT reads within the limits on the data sheet. (DS — Record
Values)

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
IEC 601-1 test standard.

Mains on Applied Part — Leakage Test: . Connect the 4M(Q test resistor
between the RL Jack and the Green Jack on the front panel. Select the Mains On
Applied Part test. The lead configuration should be ALL to EARTH. Press the
START TEST "soft key" to activate the test. Verify that the UUT reads within
the limits on the data sheet. (DS — Record Value)

Mains on Applied Part — Zero Test: Disconnect all leads from the front panel
jacks. If necessary, select a lead configuration of ALL-EARTH . Press the
START TEST "soft key" to activate the test. Verify the UUT reads OpA or 1pA
for both Normal and Reverse. (DS — Record Value)

1A Earth Resistance Calibration: Select the Earth Resistance test. Connect
the Red lead between the Red jack on the UUT and the Al jack on the Multi-
Test Box. Connect the black lead between the Green jack on UUT and the A2
jack on the Multi-Test Box. Press the CAL "soft key" and verify that the UUT
returns from the lead calibration sequence with no errors. (DS — Record PASS
or FAIL)

25A Earth Resistance Calibration & Test: Select the 25 A current level by
pressing the 1A/25A "soft key". Press the CAL "soft key" and verify that the
UUT returns from the lead calibration sequence with no errors. Verify the
following resistance measurements on the Multi-Test Box by pressing the
START TEST "soft key" to activate the test. (DS — Record PASS or FAIL and
Values)

Note: Cleanliness of the leads and jacks can affect the test.
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7.29

7.30

7.31

7.32

7.33

7.34

7.35

Black & Red Lead  Displayed

Connections Current Ohms
A2 and Al 23.0t0 25.0A  0.000 to 0.002 QQ
A2 and A4 23.0t0 25.0A (Per Data Sheet Limits)

1A Earth Resistance Test: Select the 1A current level by pressing the 1A "soft
key". Verify the following resistance measurements on the Multi-Test box by
pressing the START TEST "soft key" to activate the test. (DS - Record Values)

Black & Red Lead Displayed

Connections Current Ohms
A2 and A4 0.5t0 1.5 A (Per Data Sheet Limits)
A2 and AS 0.5t0 1.5 A (Per Data Sheet Limits)

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
AAMI test standard.

Select the Enclosure Leakage test. Apply the following voltage from the
calibrator between the Red and rear panel 601 Earth jack, and verify that the
measurements are correct. (DS — Record Values)

500mVAC @ 1KHhz

1.0vDC

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
IEC 1010 test standard.

Select the Accessible Voltage/Leakage test and the Leakage "soft key". Apply

the following currents from the calibrator between the Red and rear panel 601
Earth jack, and verify that the measurements are correct. (DS - Record Values)

500pA @ 1KHhz
1000 gADC

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
IEC 601-1 test standard.

If the language on the BOM is something other than English: At the Main Menu
select SYSTEM SETUP and use the MORE "soft key" to select LANGUAGE.
At the prompt for selecting the keyboard language choose English followed by
the Enter key. At the prompt for display/print language choose the language
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indicated on the BOM and press Enter. Return to the Main Menu and confirm a
difference in the language.

7.36  Turn the UUT Power OFF. Remove power cord from back.
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8.0

9.0

10.0

GROUNDING TEST

Set DMM to measure ohms. Null the DMM test leads. Measure the resistance from the
ground pin of the power input connector (on the rear of the instrument) to the following locations:

1. Front receptacle bracket mounting screw . (DS — Record Value)
2. Top assembly side mounting screw. (DS — Record Value)

The resistance at these points should be 1.0 Q MAXIMUM.
HYPOT TEST
NOTE: THIS TEST MUST BE PERFORMED BY A CERTIFIED TECHNICIAN.

CAUTION: THE HYPOT TESTER PRODUCES POTENTIALLY DANGEROUS
VOLTAGES!

Obtain the Hypot tester and place it in a clear working area. Remove the UUT power cord (if attached)
and tumn the power switch on. With the Hypot tester off, select DC test voltage and set the output adjust to
MIN. Connect the UUT to the Hypot tester via a power cord. Turn on the Hypot tester and adjust the
output slowly to 1700 VDC, wait 1 second and retum the output adjustment to MIN. No breakdown or
leakage should occur. If the Hypot tester trips or registers leakage, the UUT under test fails and needs to be
repaired. Switch the unit’s power switch OFF. (DS — Record PASS or FAIL)

CASE ASSEMBLY & LABELING

Install rear labels and case screws per final assembly drawing. (see Routing for Drawing
Number). (DS — Check to confirm)

END OF TEST PROCEDURE
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CONFIDENTIAL

Bio-Tek Instruments, Inc. Certificate # (WO/UNIT) :

Model: 601PRO Series XL Serial #

Procedure:  6040005-DS

Title: Final Assembly Test Data Sheet
Rev Description of changes ECO - Date
A Release to Production 32913 11/11/99
B Add Par. 6.3 External Keyboard test 33149 02/09/00

.ForPagel&Zuse, . ‘ -
"Certlﬁcate of Callbratlon"* Form QA70 02F()RM4 (For Manufacturmg)
“OR :

Form: SF§

NOTE, Techmclan to comp]ete form and mark "Uncertalnty of Measurement" as 4

o ,(For Serv1ce) o
1 .‘:;_ i

INSTRUCTIONS:

. This data sheet is to be used with the referenced documents for production calibration or post-service
calibration of the specified product.
. The steps in the data table are numbered to correspond with the paragraphs in the referenced test

procedure.
. Record results in Table and/or check P (pass) or F (fail) as appropriate.

Reference Procedure: 6040005-TP
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Step |tem  [Requirement T Vale
1.1 Install SN label (Not for Service Tests) N/A
1.2 Dip Switch Settings |Setup (Check P if done) N/A
1.3 Load Paper Setup (Not for Service Tests) N/A
1.44 [Set5 Volt power 4.9-5.1VDC
1.5 Download FW Pass/Fail N/A
2.0 Burn-in Burn-in (Not for Service Tests) N/A
4.1 Power-up Correct Function (Pass/Fail) N/A
6.1 Internal Printer test  |Printout per procedure (Pass/Fail) N/A
6.2 External Printer test |Printout per procedure (Pass/Fail) N/A
l6.3 External Keyboard | (Pass/Fail) N/A
test
7.1 System Check (Pass/Fail) N/A
7.2 Mains Voltage L1 to Earth 114.0 - 116.0 VAC
[2toEarth 0.0- 2.0 VAC
L1toL2 114.0-116.0 VAC
7.3 Dual Lead Voltage [1.0VDC.990 -1.01 VDC
1.0OVAC @ 1 kHz .96-.99 VAC
7.4 Dual Lead Leakage [0.5VAC @ 1 kHz 338.5 - 389.5 pA
1.0VDC 993-1,007 uA
7.5 Earth Leakage 993-1,007 uA
7.6 Enclosure Leakage 993-1,007 uA
7.7 Patient Auxiliary RA-ALL 993-1,007 uA
Current RL-ALL 993-1,007 pA
LA-ALL 993-1,007 pA
LL-ALL 993-1,007 uA
LL-V1-V6 ALL 993-1,007 uA
7.8 Outlet Control (Pass/Fail) N/A
7.10  [Load current cal. Adjusted £0.1A (Pass/Fail) N/A
No L2, 0.0A (Pass/Fail) N/A
Rev Pol, No L2, 0.0A (Pass/Fail) N/A
Rev Pol, £0.1A (Pass/Fail) N/A
7.12  |System Check (Pass/Fail) N/A
7.12.1 [Version Number (Pass/Fail)
7.12.2 |Checksum (Pass/Fail)
7.13 Mains Voltage L1 to Earth 228.0-232.0 VAC
L2 to Earth 0.0-2.0 VAC
L1tol2 228.0-232.0 VAC
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7.14

Insulation

L1/L2-GND 0.0 MQ

Resistance

L1/L2-Bl1  0.8-1.2 MQ

.1-L2 to Case

L1/L2 - B2 48.0-52.0 MQ

L1/L2 - B3 238-262 MQ

No lead “OVER”
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Certificate # (WO/UNIT) :
IStep  [Ttem _ |Requirement o . Value
7.15  |Insulation RAtoGND 0.0 MQ
Resistance
ALL to Case No lead “OVER”
7.18  |Leakage Cal (Pass/Fail) N/A
7.19  |Equivalent Pat. OpAor 1 pA
Zero
7.20  |Equivalent Device OpuAor 1 pA
Zero
7.21  |Test Resistance 4AMQ) TEST RES. 3.96-4.04 MQ
7.22  |Equivalent Device [4MQ 62uA-70uA
Leak
7.23  |[Equivalent Patient [4MQ 62uA-70pA
Leak
7.25 |Mains On AP 4MQ  FWD 62uA-70uA
Leakage
ALL to EARTH 4MQ REV 62UA-70uA
7.26  [Mains On AP Zero |ALL to E FWD OuA or 1uA
ALL to E REVOUA or 1pA
7.27  |Earth Res. 1A Cal |CAL (Pass/Fail) N/A
7.28  |Earth Res. 25A CAL (Pass/Fail) N/A
Cal & Test (A2 to Al) 23.00A-25.00A
(A2 to Al) 0.000-0.002 Q
(A2 to Ad) 23.00A-25.00A
(A2 to A4) 0.095-0.105 Q
7.29  |Earth Resistance (A2 to A4) 0.500 -1.500 A
1A Test (A2 to A4) 0.095-0.105 Q
(A2 to AS) 0.500 -1.500 A
(A2 to AS) 0.980-1.020 Q
7.31 |AAMI Enclosure  |0.5VAC@1KHz 338-390 pA
Leakage 1.0VDC 993-1,007 uA
7.33 |IEC 1010 500uA@1KHz 266-305 pA
Accessible Leakage {1000pADC 993-1007 uA
8.0 Grounding -- Front 0.00 - 1.00 Q
Grounding -- Top 0.00 - 1.00 Q
9.0 Hypot Test (Pass/Fail) N/A
(Not for Service Tests)
10.0 |Assemble & Label |(Check Pass to confirm) N/A
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6040005-DS REV B FINAL ASBY TEST DATA SHEET

Certificate # (WO/UNIT) :

Calibration Technician Date

QC DATA:

Reference Procedure: * 6040005-IP * Note: 6040005-IP Not For Service Use

* 1.0 Data Sheet Has The Correct Lot/Unit Number And Complete. Pass Fail
* 2.0 The Model Number And Labels Correct Per Work Order Information. Pass Fail

* 3.0 Verify the Unit Is Clean And Free From Cosmetic Defects. Pass Fail

I HEREBY CERTIFY THAT I HAVE REVIEWED ALL ACCEPTANCE DATA, THAT THE
PRODUCT MEETS PERFORMANCE SPECIFICATIONS AND IS ACCEPTABLE FOR

RELEASE.

Name or Inspector No. Title Date

Note: Copy of the Certificate of Calibration is to be included with each product.
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CONFIDENTIAL
Bio-Tek Instruments, Inc.
Model: 601PRO Series XL

Procedure: 6040005-ST

Title: Service Calibration and Test Procedure

Rev Description of changes ECO Date

A Release To Production 33518 04/26/00
Equipment Required

(X) Requires listing on the Certificate of Calibration specified on the Data Sheet.

(X) 6030602 (Multi-Test Box)

(X) 5020105 or Equivalent (Current Test Station)

() 6032505 - Jig, Outlet Adapter, European

() 6032506 - Jig, Outlet Adapter United Kingdom

() 6032507 - Jig, Outlet Adapter, Australian

( ) Variac 100 - 250 VAC RMS, 5 amps, single phase, grounded

(X) DMM with Null Function Fluke Model 8842A or equivalent

(X) DMM with 10A Current Capability Fluke Model 45 or equivalent

(X) Calibrator, Fluke model 5100 B or equivalent.

( ) Parallel Printer with cable

( ) Windows 95 PC (or equivalent) with OTIS for WINDOWS (4060202-FW) installed
( ) E6040202-MP (Contains specification-checksum and version number for firmware)
( ) Serial Cable (75034) or equivalent

() Receptacle Tester, Ideal Industries, model 61-035 or equivalent

( ) 4M Ohm +/- 1% resistor (No calibration necessary)

When an entry on the data sheet (6040005-SD) is required, a note such as: (DS — Check to

indicate completion), (DS — Record PASS or FAIL), or (DS — Record Value) is present in this
procedure.

WINWORD PAGE 1 OF 11



6040005-ST REV_A SVCE CALIBRATION AND TEST PROCEDURE

NOTE: Tests may be selected through the Main Menu and "soft keys" or where applicable, with
the front panel shortcut keys. To access the tests through the Main Menu, select
TESTS/AUTOMODES, then select MANUAL, and use the "soft keys" until you come to the
desired test. The "soft key" labeled MORE will toggle through all of the available tests. Select
the test by pressing the associated "soft key". Whenever the “calibrator” is called for, another
signal source monitored by the DMM may be used. If using the calibrator, the 50 ohm divider
must be placed in the override mode for all tests. Some tests make measurements to the front
receptacle bracket mounting screw. If the revision of the unit does not have such a part, the rear
panel 601 Earth jack may be used instead.

1.0

2.0

3.0

SET-UP
1.1  Connect a parallel printer to the UUT .
1.2 Plug the UUT power cord into a Variac setto 115 VAC RMS + 0.5 VAC.

1.3 Load Paper: If Internal Printer option is installed, thread Printer paper into
Internal Printer (See Final Assembly DWG for directions). SW2 in Printer must
be in to the left hand position. (DS — Check to indicate completion)

POWER-UP

2.1 Turn the UUT power ON. Following startup screens with the firmware version,
and a short delay; the UUT should display the MAIN MENU screen. (DS -
Record PASS or FAIL)

UUT SYSTEM CONFIGURATION

NOTE: The nonvolatile parameters listed below are required to perform the test. If this
is a new instrument these parameters will have automatically been set as part of the
firmware download. If this instrument has been returned for service (with or without a
new firmware download), go to the appropriate menu and change the settings to reflect
the specified Default Parameters:

Default Parameters Access via:

Class: 1 Main Menu->CLASS/TYPE

Type: BF Main Menu->CLASS/TYPE

Leads: 5 (all type BF) View Present Settings Key on top panel

Test Standards Enabled: IEC | Main Menu->UTILITIES->ENABLE STANDARDS
601-1, VDE 751.1, IEC 1010,
AAMI

Test Standard Selected: IEC Main Menu->SYSTEM SETUP->TEST STANDARD
601-1

Select the printer type: Internal | Main Menu->SYSTEM SETUP->PRINTER OUTPUT
Printer if installed or select
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6040005-ST REV_A SVCE CALIBRATION AND TEST PROCEDURE

External Ascii Only if not
installed

Beeper Setting: On

Main Menu->SYSTEM SETUP->BEEPER

4.0  PRINTER TESTS

4.1

Internal Printer Test

If the unit has an internal printer, press the print header key and confirm that the
internal printer starts printing. When it stops printing the printouts should look

like the one shown below.

NOTE: The 601PRO # “nnnnnnnnn” should correspond to the serial number on the S/N
label installed on the rear of the UUT. (DS — Record PASS or FAIL)

BIO-TEK INSTRUMENTS INC.

Date
CONTROL#:

Time

PROCEDURE ID#:

LOCATION:

DEVICE TYPE:

MANUFACTURER:

SERIAL #:

TECHNICIAN:

601PRO # nnnnnnnnn
STANDARD: xxxx
CLASS xx, TYPE xx
ECG LEADS: x

(Lead assignments noted)
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6040005-ST REV_A SVCE CALIBRATION AND TEST PROCEDURE

5.0

4.2

External Printer Test

At the Main Menu select SYSTEM SETUP->Printer Output and select the
appropriate External Printer. Return to the Main Menu and press the print
header key and confirm that the external printer starts printing. When it stops
printing the printout should look like the one shown below.

NOTE: The 601PRO # “nnnnnnnnn” should correspond to the serial number on the S/N

label installed on the rear of the UUT. (DS — Record PASS or FAIL)

BIO-TEK INSTRUMENTS INC.

Date Time
CONTROL#:
PROCEDURE ID#:
LOCATION:
DEVICE TYPE:
MANUFACTURER:
SERIAL #:
TECHNICIAN:
601PRO # nnnnnnnnn
STANDARD: xxxx
CLASS xx, TYPE xx
ECG LEADS: x

(Lead assignments noted)

NOTE: The printer and printer cable are no longer needed and may be removed.

FINAL ASSEMBLY TESTS

NOTE: If using the calibrator, the 50 ohm divider must be placed in the override mode

5.1

52

53

for all tests.

System Check: Verify all leads are detached from the instrument. From the
UTILITIES menu select SYSTEM TEST. When test is complete the display
should read PASS. (DS - Record Checksum & PASS or FAIL) Return to the
Main Menu via the key labeled "Previous".

Mains Voltage Test: Select the Mains Voltage test and verify the readings. (DS
— Record Values)

Dual Lead Voltage Test: Select the Dual Lead Voltage test by selecting the
"soft key" from the Voltage Test. Apply the following voltages from the
calibrator between the red and black jacks on the UUT, and verify that the
measurements are correct. (DS — Record Values)

1.0vDC

1.0VAC @ 1KHz
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6040005-ST REV_A SVCE CALIBRATION AND TEST PROCEDURE

54

5.5

5.6

5.7

5.8

Dual Lead Leakage Test: Access this test from the Main Menu-
>TESTS/AUTOMODES->MANUAL and press the "MORE" key to select the
Dual Lead Leakage test. Apply the following voltages from the calibrator
between the red and black jacks on the UUT, and verify that the measurements
are correct. (DS — Record Values)

500mVAC @ 1KHhz
1.0VDC

Earth Leakage Test: Select the Earth Leakage test. Apply the following
voltage from the calibrator between the Green jack and rear panel 601 Earth jack,
and verify that the measurements are correct. (DS — Record Value)

1.0VvDC

Enclosure Leakage Test: Select the Enclosure Leakage test. Apply the
following voltage from the calibrator between the Red jack and rear panel 601
Earth jack, and verify that the measurements are correct.. (DS — Record Value)

1.0VDC

Patient Auxiliary Current Test: Select the Patient Auxiliary Current test and
each of the lead configurations shown below. Apply the following voltages from
the calibrator between the V2 jack on the UUT front panel and the selected jack,
and verify that the measurements are correct.. (DS — Record Values)

Selected Lead Input
Jack Configuration Signal
RA RA-ALL 1.0VDC
RL RL-ALL 1.0VDC
LA LA-ALL 1.0VDC
LL LL-ALL 1.0vDC
LL V1-V6-ALL 1.0vDC

Outlet Control Test: Plug a receptacle tester into the unit’s front receptacle (
use an outlet adapter if necessary). Select the Mains Voltage test then the Dual
Lead "soft key". Use the DUT "soft key" to move between normal and reverse
polarity and the L2 and EARTH "soft keys" to verify that the polarity, L2
(Neutral line) and earth ground functions operate correctly (compare the display
indications to the receptacle tester lights). The DUT “soft key” needs to be
selected again to get back to normal polarity. Remove the receptacle tester. (DS -
Record PASS or FAIL)
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6040005-ST REV_A SVCE CALIBRATION AND TEST PROCEDURE

59

5.10

5.11

5.12

5.13

Equipment Current Setup: Press the esc key to return to the Main Menu
(disconnects the outlet). Connect the Current Calibration Station (Load) to the
test station outlet. Select one 5A load on the current test station. Connect the
DMM to the Current Test Station’s current output jacks, and setup the DMM
using the mVAC scale to read approximately SAmperes AC.

Equipment Current Calibration & Test:

5.10.1 Select the Current Consumption test. The display on the UUT should be
within £0.1 amps of the value displayed on the DMM. If the reading is
not within spec, re-adjust RT1 on the Analog board. Lock the trimpot.

5.10.2 Press the DUT "soft key" to toggle between Normal and Reverse polarity
along with the L2 "soft key, to verify the following measurements: (DS —

Record PASS or FAIL)

NORM POL, EARTH, NO L2 (0.0 AMPS)

REV POL, EARTH, NO L2 (0.0 AMPS)

REV POL, EARTH, L2 (0.1 AMPS of load reading)

Press esc Key. Disconnect the Current Calibration Load.

Turn the UUT Power OFF.
Set the Variac voltage to 230.0 VAC RMS +/-0.5 VAC.
Turn the UUT Power ON.

System Check: Verify all leads are detached from the instrument. From the
UTILITIES menu select SYSTEM TEST. When test is complete the display
should read PASS. (DS — Record PASS or FAIL)

5.12.1 Software Version Number: Verify software version number displayed
corresponds to what is specified in the latest revision of 6040201-mp. (DS
- Record version number & PASS or FAIL.)

5.12.2 Software Checksum: Verify checksum displayed corresponds to what is
specified in the latest revision of 6040201-mp. (DS - Record checksum
& PASS or FAIL))

Mains Voltage Test: Select the Mains Voltage test and verify the readings. (DS
— Record Values)
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6040005-ST REV_A SVCE CALIBRATION AND TEST PROCEDURE

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

Insulation Resistance L1-L2 to Case Test: Select the Insulation Resistance
test (and select Mains L1, L2 - Case if necessary). Connect a power cord from
the Multi-Test Box to the UUT front receptacle. Switch the L1/L2 switch on the
Multi-Test Box ON. Connect a test lead between the Multi-Test Box jacks as
indicated. Activate the Insulation Resistance test by pressing the START TEST
"soft key". Verify the measurements. (DS — Record Values)

Connect test lead

L1/L2 to GND
L1/L2 to Bl
L1/L2 to B2
L1/L2to B3
No Lead

Insulation Resistance ALL to Case Test: Select the Insulation Resistance
ALL to Case test by using the AP INSUL "soft key". Switch the L1/L2 switch
on the Multi-Test Box OFF. Connect a test lead between the RA jack on the
UUT front panel and the respective test jack on the Multi-Test Box. Activate the
Insulation Resistance test by pressing the START TEST "soft key". Verify the
measurements. (DS — Record Values)

Connect test lead Displayed Reading
RA to GND 0.0 MQ
No Lead OVER

Detach all leads from UUT and remove power cord from the front receptacle.

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
the VDE 751.1 test standard.

Leakage Offset Calibration: Select the VDE Equivalent Patient Leakage test.
Press the CALIBRATE "soft key" then the CAL "soft key". Relays will click for
several seconds while the display says "Calibration in Progress...". No Failure
should occur. (DS — Record PASS or FAIL)

VDE Equivalent Patient Leakage Zero Test: Press the START TEST "soft
key" to activate the VDE Equivalent Patient Leakage test. Verify the display
reads OpA or 1 pA. (DS - Record Values)

VDE Equivalent Device Leakage Zero Test: Sclect the Equivalent Device
Leakage test and press the START TEST "soft key" to activate the test. Verify
the display reads 0 pA or 1 pA. (DS —Record Values)

Use the DMM to measure the resistance of the 4MQ resistor. Confirm that the
resistance value is within the range specified below: (Record Reading On
Data Sheet )
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6040005-ST REV_A SVCE CALIBRATION AND TEST PROCEDURE

5.22

5.23

5.24

5.25

5.26

5.27

Nominal Acceptable
4MQ 3.96MQ to 4.04MQ

VDE Equivalent Device Leakage Test Connect the 4MQ test resistor between
the Outlet L1 or Outlet L2 and the Green Jack on the front panel. Press the
START TEST "soft key" to activate the test. Verify that the 601PRO reads
within the limits on the data sheet. (DS — Record Values)

VDE Equivalent Patient Leakage Test: Select the Equivalent Patient
Leakage test. Connect the 4MQ test resistor between the V1 Jack and the Green
Jack on the front panel. Press the START TEST "soft key" to activate the test.
Verify that the UUT reads within the limits on the data sheet. (DS — Record
Values) '

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
IEC 601-1 test standard.

Mains on Applied Part — Leakage Test: . Connect the 4dMQ test resistor
between the RL Jack and the Green Jack on the front panel. Select the Mains On
Applied Part test. The lead configuration should be ALL to EARTH. Press the
START TEST "soft key" to activate the test. Verify that the UUT reads within
the limits on the data sheet. (DS — Record Value)

Mains on Applied Part — Zero Test: Disconnect all leads from the front panel
jacks. If necessary, select a lead configuration of ALL-EARTH . Press the
START TEST "soft key" to activate the test. Verify the UUT reads OpA or 1pA
for both Normal and Reverse. (DS — Record Value)

1A Earth Resistance Calibration: Select the Earth Resistance test. Connect
the Red lead between the Red jack on the UUT and the A1 jack on the Multi-
Test Box. Connect the black lead between the Green jack on UUT and the A2
jack on the Multi-Test Box. Press the CAL "soft key" and verify that the UUT
returns from the lead calibration sequence with no errors. (DS — Record PASS
or FAIL)
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6040005-ST REV_A SVCE CALIBRATION AND TEST PROCEDURE

5.28

5.29

5.30

5.31

5.32

5.33

25A Earth Resistance Calibration & Test: Select the 25 A current level by
pressing the 1A/25A "soft key". Press the CAL "soft key" and verify that the
UUT returns from the lead calibration sequence with no errors. Verify the
following resistance measurements on the Multi-Test Box by pressing the
START TEST "soft key" to activate the test. (DS — Record PASS or FAIL and
Values)

Note: Cleanliness of the leads and jacks can affect the test.

Black & Red Lead  Displayed

Connections Current Ohms
A2 and Al 23.0t0 25.0A 0.000 to 0.002 Q2
A2 and A4 23.0to 25.0A (Per Data Sheet Limits)

1A Earth Resistance Test: Select the 1A current level by pressing the 1A "soft
key". Verify the following resistance measurements on the Multi-Test box by
pressing the START TEST "soft key" to activate the test. (DS — Record Values)

Black & Red Lead Displayed

Connections Current Ohms
A2 and A4 0.5to 1.5 A  (Per Data Sheet Limits)
A2 and A5 0.5t0 1.5 A (Per Data Sheet Limits)

Remove Test Leads

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
AAMI test standard.

Select the Enclosure Leakage test. Apply the following voltage from the
calibrator between the Red Jack and rear panel 601 Earth jack, and verify that the
measurements are correct. (DS — Record Values)

500mVAC @ 1KHhz

1.0vDC

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
IEC 1010 test standard.

Select the Accessible Voltage/Leakage test and the Leakage "soft key". Apply
the following currents from the calibrator between the Red Jack and rear panel

601 Earth jack, and verify that the measurements are correct. (DS — Record
Values)

500pA @ 1KHhz
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6040005-ST REV_A SVCE CALIBRATION AND TEST PROCEDURE

6.0

7.0

5.34

5.35

5.36

1000 pADC

At the Main Menu select SYSTEM SETUP->TEST STANDARD and then select
IEC 601-1 test standard.

If the language on the BOM is something other than English: At the Main Menu
select SYSTEM SETUP and use the MORE "soft key" to select LANGUAGE.
At the prompt for selecting the keyboard language choose English followed by
the Enter key. At the prompt for display/print language choose the language
indicated on the BOM and press Enter. Return to the Main Menu and confirm a
difference in the language.

Turn the UUT Power OFF. Remove power cord from back.

GROUNDING TEST

Set DMM to measure ohms. Null the DMM test leads. Measure the resistance from the
ground pin of the power input connector (on the rear of the instrument) to the following locations:

1. Front receptacle bracket mounting screw . (DS — Record Value)
2. Top assembly side mounting screw. (DS — Record Value)

The resistance at these points should be 1.0 Q MAXIMUM.

COMPUTER CONTROL

7.1

7.2

7.3

7.4

Reconnect power cord to the back of the 601PRO, plug in and turn unit on.
Connect a “straight through” serial cable between the computer’s COM port and
the serial connection on the 601PRO. Check 601’s setup menu to set COM
parameters to 2400 N,8,1.

On the computer, select OTIS for WINDOWS. At the main screen, select FILE -
OPEN PROCEDURE, then select \OFW\PROCEDURES\SAMPLES\601s-
16.MDB.

Check that the program is set for 2400 baud N,8,1 operation too. Connect a device
to the 601°s front panel receptacle, and make a connection from the red jack to the
chassis of the device you are testing.

On OTIS, select the RUN button, and run the test. Pass and fail criterion is not
necessary, this test is to assure the unit’s ability to function properly under
computer control.
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7.5  Ifthe 601Pro operates properly under computer control and reports data back to
OTIS, Check the proper spot on the data sheet.

END OF TEST PROCEDURE
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CONFIDENTIAL

Bio-Tek Instruments, Inc.

Model:

Procedure: 6040005-SD

Title:

Rev Description of Changes
|| A | Release to Production

601PRO Series XL SVCE Data Sheet

601PRO Series XL

Page 3 of 5

ECO

Date

33518 | 04/26/00

REFERENCE: 6040005-ST

INSTRUCTIONS

1.

o hw

This data sheet is to be used with the referenced documents for service of the 601PRO

Series XL.

The items in the section below labeled data are numbered to correspond with the referenced

procedure.

Record the product serial number, date, and your signature in the space provided.

Record results in Table.

Requires use of “CERTIFICATE of CALIBRATION” Form SF8 as

Page 1 & 2.

Serial Number

Technician Certificate #

Date

UUT DATA

21 Unit Displays MAIN Pass/Fail Pass Pass
MENU at Power-Up Fail Fail
Pass
4.1 Internal Printer Test Pass/Fail/NA N/A Fail
N/A
4.2 External Printer Test Pass/Fail N/A Pass
Fail
Checksum: Checksum:
5.1 System Check Checksum
Pass/Fail Pass Pass
Fail Fail
L1-Earth: 114.0-116.0 VAC
5.2 Mains Voltage Test L2-Earth: 0.0-2.0 VAC
L1-L2: 114.0-116.0 VAC
5.3 Dual-Lead Voltage 1.0 VDC: 0.990-1.01 VDC
Test | 1.0 VAC@1 kHz: .96-.99 VAC
Dual-Lead Leakage | 0.5 VAC@1 kHz: 338-390 A
5.4 Test |l 1.0 VDC: 993-1007 pA
5.5 Earth Leakage Test 993-1007 pA




6040005-SD REVA SVCE DATA SHEET CERTIFICATE #

5.6

PAGE 4 OF 5

Enclosure Leakage 9 07 pA
RA-ALL: 993-1007 pA
RL-ALL: 993-1007 pA
5.7 Patient Auxiliary LA-ALL: 993-1007 pA
Current LL-ALL: 993-1007 pA
LL-V1-V6 ALL 993-1007 pA
5.8 Outlet Control Pass/Fail Pass Pass
Fail Fail
5.10.1 | Load Current +0.1A of DMM: Pass/Fail Pass Pass
Calibration Fail Fail
(Zero Analog RT1 to adjust) (do not zero)
No L2, 0.0 A: Pass/Fail Pass Pass
5.10.2 Load Current Test Rev Pol, No L2, 0.0A: Pass/Fail | Fail Fail
Rev Pol, +0.1A: Pass/Fail
5.12 System Check Pass/Fail Pass Pass
Fail Fail
Verify latest revision, record Pass Pass
5.12.1 | Software Version # | version #. Fail Fail
Ver: Ver:
| 5.12.2 | Checksum Pass/Falil Pass Pass
Fail Fail
L1-Earth: 228.0-232.0 VAC
5.13 Mains Voltage L2-Earth: 0.0-2.0 VAC
L1-L2: 228.0-232.0 VAC
L1/L1-GND: 0.0 MQ
5.14 Insulation L1/L2-B1: 0.8-1.2 MQ
Resistance L1-L2to | L1/L2-B2: 48.0-52.0 MQ
Case L1/L2-B3: 238-262 MQ
No Lead: “OVER”
Insulation RA-GND: 0.0 MQ
5.15 Resistance ALL to No Lead: “OVER”
Case
5.18 Leakage Cal Pass/Fail Pass Pass
Fail Fail
5.19 Equiv. Patient Zero: 0 pAor1puA
5.20 Equiv. Device Zero 0 pAor1puA
5.21 Test Resistance 3.96-4.04 MQ
5.22 Equiv. Device Lkg. 62-70 pA
5.23 Equiv. Patient Lkg. 62-70 pA
5.25 Mains On AP Lkg. FWD: 62-70 pA
ALL-EARTH REV: 62-70 yA
5.26 Mains On AP Zero ALL-E FWD: 0-1 pA
ALL-E REV: O-1pA
5.27 1A Earth Resistance Pass/Fail Pass: Pass:




[ Cal.

| Fail:

6040005-SD REVA SVCE DATA SHEET CERTIFICATE #

PAGE S OF 5

Pass

Cal: Pass/Fail Pass:
25A Earth Fail: Fail:
5.28 Resistance Cal & Test: A2-A1: 23.00-25.00 A
Test 0.000-0.002
A2-A4: 23.00-25.00 A
0.095-0.105 Q
5.29 1A Earth Resistance A2-A4: 0.500-1.500 A
Test 0.095-0.105 Q
A2-A5:  0.500-1.500 A
0.980-1.020 Q
5.31 AAMI Enclosure 0.5VAC@1kHz: 338-390 nA
Lkg. 1.0 VDC: 993-1007 pA
5.33 IEC 1010 500 DA@1kHz: 266-305 pA
Accessible Leakage 1000 JADC: 993-1007 pA
6.0 Grounding - Front 0.00-1.00 ©
Grounding - Top 0.00-1.00 Q
7.5 Operation under Pass Pass
Computer Control Sends and receives data Fail Fail




Assembly Drawings

6040005-AS Final Asby 601-88 (Page 1 of 3), page 9-3
6040500-AS Top Generic Asby 601-88 (Page 1 of 1), page 9-6
6040501-AS Base Generic Asby 601-88 (Page 1 of 3), page 9-8
6040503-AS Display 601-88 (Page 1 of 1), page 9-12

Cables

6030500-AS Cable Keyboard Connector Asby “Cable O” (Page 1 of 1), page
6030504-AS Cable Signal Intcon Meas Asby “Cable K” (Page 1 of 1), page 9-13
6030506-AS Cable Xfmr Cur Source Asby “Cable G” (Page 1 of 1), page 9-14
6030507-AS Cable Dc Intcon Asby “Cable E” (Page 1 of 1), page 9-14
6030508-AS Cable Ac Pwr Analog Pcb Asby “Cable I’ (Page 1 of 1), page 9-15
6030510-AS Cable Ac Pwr Input Asby “Cable H” (Page 1 of 1), page 9-15
6030511-AS Cable Front Rcpt Intcon Asby “Cable A” (Page 1 of 1), page 9-16
6030512-AS Cable Ecg Asby “Cable D” (Page 1 of 1), page 9-16

6030513-AS Cable Leak/Volts Signal Asby “Cable C” (Page 1 of 1), page 9-17
6030514-AS Cable Dc Pwr Intcon Asby “Cable J” (Page 1 of 1), page 9-17
6030515-AS Cable Pwr Dist Relay Dr Asby “Cable Q" (Page 1 of 1), page 9-18
6030516-AS Cable Analog Relay Drive Asby “Cable L” (Page 1 of 1), page 9-18
6030517-AS Cable I/O Bd Interface Asby “Cable M” (Page 1 of 1), page 9-19
6030518-AS Cable Printer Asby “Cable N” (Page 1 of 1), page 9-19

601PRO Seriesy, Service Manual

Chapter 9

Assembly Drawings

This chapter contains diagrams
Jor each section of the

601PRO Seriesy, to assist with identification of parts placement.

6030519-AS Cable Ac Distribution Asby “Cable P" (Page 1 of 1), page 9-20
6030521-AS Cable Ground Wire Asby “Cable R” (Page 1 of 1), pags 9-20
6030522-AS Cable High Volt Asaby “Cable S” (Page 1 of 1), page 9-21
6030523-AS Cable Current Sensing “Cable T” (Page 1 of 1), page 9-21
6030526-AS Cable Asby Black Wire “Cable U” (Page 1 of 1), page 3-22
6030527-AS Cable Asby Red Wire “Cable V” (Page 1 of 1), page 9-22
6030528-AS Cable Asby Green Wire “Cable W’ (Page 1 of 1), page 9-23
6040504-AS Cable Display Asby (Page 1 of 1), page 9-23

0
'
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|
A B c D E F G l H | [ ‘ J
ASBY WIRING LIST
CONN OR CONN OR
FROM ASBY WIRE DESCR TOASBY WIRE DESCR (CABLE A)
TOP OVRLY = 6030400 PCB J6 BROWN
CABLE H HZ SWITCH LINE 1
CABLE H H4 SWITCH LINE 3 —
CABLE P P2 SWITCH LINE 2 4 - a o = (CABLE A)
CABLE P P3 SWITCH UINE 4 ° - o = BLUE
NOTES: UNITED NORTH
~ EUROPE AUSTRALIA KINGDOM AMERICA
CLEAN SURFACE WITH ALCOHOL BEFORE APPLYING.
PLACE APPROX. WHERE SHOWN UNLESS OTHERWISE DETAIL A (CABLE A) CABLE W
SPECIFIED. BROWN ( ) (CABLE A)
RECEPTACLE ORIENTATION NORTH AMERICAN GREEN BLUE
(VIEWED FROM FRONT) RECEPTACLE
UNITED KINGDOM
RECEPTACLE
OVRLY TOP ﬁ
(CABLE A)
BLUE
(CABLE W)
GREEN
(CABLE A)
ifg%%Rmv BROWN
Y ALIGNMENT 6040500 NOTE: FOR ACCESS TO THE TERMINAL SCREWS
SOTHE GROOVES N THE JG - oF T FECEGLE MoV
SLIDE AROUND STUDS (4X) ON LOOSENING THE CENTER SCREW IN THE
COVER ASBY. HOLD TIGHT RECEPTACLE TOP.
AGAINST COVER & APPLY AUSTRAILIAN
LABEL AS SHOWN. EUROPEAN RECEPTACLE
RECEPTACLE
DETAIL B
SEE DETAIL A FOR ORIENTATION
CABLE A
INSTALL ON RECEPTACLE AND
TWIST WIRES 4 TO 5 TURNS (CABLE F)
BEFORE PLUGGING INTO PCB e
BLANK BACK GREEN WIRE
15010 SEE BOM (6030401)
8x

STICK GROUNDING TAB

CABLE B
FROM OVRLY TOP i
DOWN UNDER 6032005

AS SHOWN

2X

12017
SEE BOM
PRINTER

BRACKET
SEE BOM

(OPTION) 3 A
OVRLY FRONT
SEE BOM 210
FOR UNITS WITHOUT PRINTER STEP 3 5
SHEET | REV
(6030410)
Ly i UNLE! THERWISE SPECIFIED SIGNATURE DATE
OVERLAY AND TIGHTEN .
MOUNTING SCREWS AFTER ALL DIMENSIONS ARE i NCHES ET M T R
SIDE RAILS ARE INSTALLED. m,‘;n ANGULAR TOL.X42X"
OXe.008 SURFACE FINISH 63 | [Ses aocuvor comramm corwoarm | '
e o et vt | FINAL ASBY 601-88
(= [ o o To P |
e el g R T 8040005.AS | D
| e o smcron s e 15| DO NOT SCALE u"“.um“l | ﬁm . e " |-m-1 or 3
REV. DESCRPTION ECO DATE BY

SWITCH
CIRCUIT
BREAKER
SEE BOM

WIRE BEFORE MOUNTING
FOR RECEPTACLE SEE 80M
SEE DETAIL A FOR ORIENTATION
SEE DETAIL B FOR WIRING

BLANK PLATE

601PRO Seriesy. Service Manual

Front: -

6040005-AS Final Asby 601-88 (Page 1 of 3)
Back:

6040005-AS Final Asby 601-88 (Page 2 of 3)

\D
(U3



A B C D E F G H
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NOTES:

TO BE INSTALL BY CERTIFIED TECHNICIAN ONLY AFTER
UNIT HAS PASSED ALL TEST PER TEST PROCEDURE
AT FINAL WORK STATION.

A INSTALL AFTER TEST.

(6030410)

A INSTALL ALONG THE SEAM ON THE
BACK AFTER SCREWS ARE IN.

(6030529)

(6030401)

—~— 6032500

(6040400) JIG,HOLDER TOP COVER

f E OVRLY POWER RATING

SEE BOM INSTRUCTIONS

CABLE L
FOLD AS SHOWN

48228
A MARK PER
BOM

CABLE K X ’ Anmoa
FOLD AS SHOWN

12169 ————
X

8
(ONLY 7 SHOWN)

f} 49354

8Xx
PRINTER PAPER LOADING INSTRUCTIONS (ONLY 7 SHOWN)

1. THE PAPER ROLL IS SET INSIDE THE UNIT. GENTLY
PRESS THE LATCH BUTTONS ON THE SIDES OF THE
FRONT PANEL, REMOVE THE PANEL, AND PULL OUT THE
PRINTER. (USE THE PULL TAB ON THE PCB - FIG 1)

2. THE OUTSIDE SURFACE OF THE PAPER ROLL IS THE
PRINTING SURFACE. SET THE PAPER ROLL ON THE
SHAFT. (FIG2)

3. GENTLY PUSH THE PAPER FACE DOWN INTO THE INSER-
TION OPENING (FIG 1). PRESS THE FEED SWITCH
UNTIL THE PAPER COMES OUT THE PRINT HEAD. (IF
THE PAPER IS NOT PULLED IN BY THE ROLLERS EVEN
WHEN YOU PRESS THE FEED SWITCH, PUSH THE PAPER IN.)

4. GENTLY PUSH THE PRINTER BACK INTO THE CASE.
ADVANCE ENOUGH PAPER TO FEED IT THROUGH THE
OPENING IN THE FRONT PANEL. PCB SWITCH (FIiG 2) SHOULD
BE MOVED TOWARD THE PULL TAB. REPLACE THE FRONT PANEL
OF THE UNIT (INSURE THE LATCHES ENGAGE).

PRINTING
SURFACE

PCB SWITCH

FEED

FEED SWITCH
SWITCH

INSERTION —__ =N

T
OPENING S~ print PAPER
HEAD §|°“-FT

IF UNIT HAS PRINTER OPTION
SEE PRINTER PAPER LOADING

OVERLAY OUTLET
SEE BOM

ALIGN WITH
BOTTOM OF
RECP PLATE.

PAPER ROLL

XXX£.00S

INLESS OTHERWISE SPECIFIE!
ALL DIMENSIONS ARE IN INCHES
PRODUCTION S

TOLERANCE:!
X£.015 ANGULAR TOL..X#2.X™
XX£.010

‘SURFACE FINISH

o

SIGNATURE DATE
R By B.SMITH ey
[ENGR.

‘THrS OOCUMENT CONTAING CONFORNTIAL
0

MATERIAL:
PRINTING

FIGURE 1 SURFACE

PAPER

FINISH:

INC. AND NETHER
ITNOR THE INTORMATION CONTUNED
TEnE:N SHALL € 0.9CLOSED TO OTains

TmE:

FINAL ASBY 601-88

WITHOUT WAPRASS WAITTEN CONBRNT

OF Bo.TRX
THRD. PO

PAPER  FIGURE 2

DO NOT SCALE

ALL BURRS|

REMOVE | BREAK SHARP|

EDGES

O 6040005-AS | D

12 |mecr203

40005- ina -88 e 2 of

Assembly Drawings



MANUAL
PLACE IN FRONT
OF UNIT

PLACE UNIT IN
BAG 98085

[~~~ (6032009)

POWER CORD
(REF BOM)
LA
\

L

ACCESSORIES
PLACE IN BAG 91011
PLACE BEHIND OF UNIT

\///)/

(6032008)

(6022002)

PLACE DECLARATION OF CONFORMITY

ON UNIT BEFORE CLOSING BOX.
MARK WITH MODEL # SIN
V\)I(O # DATE INSPECTOR
4
PLACE ON EACH SIDE
OF BOX
6033000
PACKING SET
AL DIMENSIONS ARE IN mcn -
)X(xx.il:m ANGULAR TOL..X$2 X"
Jox:o05 sumeacE NS o[ [ s |
ATERL: s remewomnonconacs. | FINAL ASBY 601-88
O OUPLEATED O podDFOYOTERS
oL e— D | 6040005-AS | A
Y e R I e == e Pecaes
- 1A = Page 3 o Front: -
6040005-AS Final Asby 601-88 (Pagc 3 of 3)
Back:

6040500-AS Top Generic Asby 601-88 (Page 1 of 1)

601PRO Seriesy Service Manual
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B
.
i
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NOTES:

CLEAN SURFACE WITH ALCOHOL BEFORE APPLYING.
PLACE APPROX. WHERE SHOWN.

49950 é
k A USE 66006 LOCTITE.

INSTALL TO U13 AS SHOWN.

TAP CASE
SEE BOM

6040401 A

6030410

6032018

PUSH TIGHT AGAINST
GASKETS AROUND
CONNECTOR OPENING.
THEN TIGHTEN SCREWS
(9X).

i y
e
7
§
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 524199
PRODUCTION TOLERANCES ENGR RN 7140
X£.015. ANGULAR TOL..X£2.X*
;xx;::’gs SURFACE FINISH 63 J_ THIS DOGUMENT CONTAINS CONFIDENTIAL | 1o
MATERIAL: FINISH: 210 RTAUMENTS G, WD NEHTER TOP G ENERI C
" INFORMATION CONTAINED
. THEREN SHALL SE DISCLOSED TO OTHERS ASBY 601-88
6031013 WTTHOUT EXPRESS WRITTEN CONSENT | SIZE | DRAWING NO. REV
O B10-TEX NBTRUMENTS ING. p
B | ADD NOTE 3; SHOW 6040401 ASBY 33140_|_2m00 B8PS THIRD ANGLE PROJECTION C 6 040 500- AS B
A | RELEASE TO PRODUCTION 32418 | 78080 s | DO NOT SCAL= ALT.EBTJ%VRES BREEN( SHARP -
REV |  DESCRA PTION ECO | DATE 8Y - DGES @ E - 1/2 ]s“EH 10F 1

6040500-AS eneric Asbv 601-88 (Page 1 of

Assembly Drawings



n S =

6040500-AS Top Generic Asby 601-88 rev G As of 12-10-01

Item Description Rev | Qty | Remarks
19186 SEMS 6-32X1/4 ST PHIL TOOTH A | 9

42210 SCREWLOCK FM/25P SUB D 2

49950 GASKET EMI 0.4 X 0.08 PSA A 2‘§9

6030410 DIGITAL PCB 80188 ASBY F 1

6031013 OVRLY REAR DIGITAL B | 1

6032017 COVER TOP D | 1

6032018 PANEL /O B | 1

6040403 KEYBOARD/DAUGHTER BOARD ASBY A [ 1

6040500-AS | TOP GENERIC ASBY 601-88 B | 0 | DOCUMENT ONLY
6040503 DISPLAY 601-88 A 1 1

Note: When 6040401 is no longer available it will be replaced with 6040403.

601PRO Seriesy, Service Manual

Front:

6040500 Top Generic Asby 601-88 BOM

Back:

6040501-AS Basc Gencric Asby 601-88 (Page 1 of 3)

0
<1



A B | c | b | E F | 6 | H ! J

NOTES:
10 CLEAN SURFACE WITH ALCOHOL BEFORE APPLY
CABLE D 0 o] LYING.
HOOK &
ook, AAPPLY 66006 TO THREADS.
SESEBOTTOM & INSTALL SMOOTH SIDE ON PAINTED CASE.
9 42019
42018 A
] 48381 HOOK & SOLDER 3111023 _\
71025
CUT LENGTH AS NEEDED. 6032503
SOLDER ON FIRST BEFORE 15005 JIG TEMPLATE TIE WRAP MOUNT
CABLE D. WRAP WIRE 1 2X NOTE ORIENTATION OF NOTCH
TIME AROUND & SOLDER. PUSH JIG INTO CORNER AND
LEAVE A LITTLE SLACK APPLY 49095. THEN REMOVE JIG
— LNSV;IESVEETWEEN JACKS AND TY-WRAP CABLE G TO 49095.
SEE DETAIL A 5% )
13X NOTE: 49095 A
7 WHEN SOLDERING WIRE 71025
O e TSt
STEP 1 SOLDER IN HOLE.
12144
° [\ %
(ONLY 2 SHOWN)
__/ \ 49687
49354 : FINGER
5 4x TIGHTEN
(ONLY 2 SHOWN) 4x
18033
ax
4 (ONLY 2 SHOWN)
61072
REMOVE LOCKING SEALENT
FROM TRIM POT BEFORE
INSTALLING.,
7332504
3 JIG.FEET 4
ALIGN CABLE G 3 |A
49064 2 | C
| 4x <> 1| cC
(ONLY 3 SHOWN) X STEP 2 SHEET | REV
ORIENT THE
2 WASHER
AS SHOWN UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH §/24/89
DETAIL A 1S ANGULAR ToL a2 PO e L e
foow SURFACEFINISH 83 TIME:
o o | SERanaiime” | BASE GENERIC
. ™ h To ASBY 601-88
1 T Xl P =
s Troonoresaesees s T Tors AT a— O 6040501-AS | C
REI ]
B e s [ we] O NOT SCALE | RS "B8™] @—F e 12 [emiws

6040501-A ase eric Asbv 601-8 age 1 of

9-8 Assembly Drawings



A B C D E F | & | H ! J

NOTES:

10

REMOVE TAPE TABS FROM

LARGE RELAYS IF PRESENT.

ORIENT FRAME WITH TABS AS SHOWN.
9
8 42455

6040400
7 /\
3111023
6030529
6 VIEW A
SEE VIEW A

5

3
ORIENT HANDLE
SO THE SMALL
HOLES ARE TOWARDS 19186
THE UNIT. / 3X
2
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
44226 Sklbgtﬁg#gﬁmméggHEs DRNBY:  BSMITH 5724199
2 MOUNTING BRACKETS STEP 3 X015 ANGULAR TOL.X22X* ENR:
&2 CAPS SUPPLIED. s SURFACEFINISH 63 | [T oocumenrcovmms o | ™
e e e | BASE GENERIC
THEREIN SHALL BE DISCLOSED TO OTHERS ASBY 601 ‘88
1 OR DUPLICATED OR USED FOR OTHERS ™
%%Pmmm IMO?:NSEN\‘ SIZE DRAWING NO.
REMOVE BREAKSHARPW C 6040501 -AS C
DO NOT SCALE | allaimrs| = eooes -@—E}— — 58 |wemr20r 3
6040501 B i b 1 P 2 of Front: -
- 4 ENETIC AS = AgE =0 6040501-AS Base Generic Asby 601-88 (Page 2 of 3)

Back:
6040501-AS Basc Generic Asby 601-88 (Page 3 of 3)

601PRO Seriesx, Service Manual

Ne)
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10

(6040400)

CABLE |

(61072)

(CABLE G)
SEE DETAILD

CABLE C

CABLE E

(CABLE D)

APPLY SOLDER

(CABLE)
(JACK)

DETAIL E

TIN WIRE

(42584 SEE DETAIL C
FOR PIN OUT)

(CABLE V) RED
SEE DETAILE

CABLE P

(CABLE U) BLK
SEE DETAIL E

(6030401)

(6030529)

(RED JACK)
(BLACK JACK)

(GREEN JACK)

(CABLE W) GRN
SEE DETAILE

DETAIL C

ALL DIMENSIONS ARE IN INCHES

PRODUCTION TOLERANCES
X£.015. ANGULAR TOL. X£2 X"
XX+.010

XXX1.005

UNLESS OTHERWISE SPECIFIED

(BACK VIEW
OF 42584)

DETAILD

SURFACE FINISH 63 \/— ‘THIS DOCUMENT CONTAINS CONFIDENTIAL

MATERAL: | FINISI H:

BIO-TEK INSTRUMENTS INC. AND NEITHER
L CONTAINED

THEREIN SHALL B8E DISCLOSED TO OTHERS

' BASE GENERIC

ASBY 601-88

'WITHOUT EXPRESS
OF BIO-TEK INSTRUMENTS INC.

DRAWING NO.

6040501-AS

THI JECTIO!
G ) [SCALE:

DO NOT SCALE | avorove | ®

34 | 30r3

6040501-AS Base Generic Asby 601-88 (Page 3 of 3)

Assembly Drawings



6040501 Base Generic Asby 601-88 BOM

6040501-AS Base Generic Asby 601-88 rev C As of 12-10-01

ltem Description Rev | Qty | Remarks
12066 SCR PNH 4-40X3/8 SS PHH A 2

12107 SCR PNH 6-32X1/2 SS PHH A 4

12144 SCR FLH 8-32X1/2 SS PHH A 4

15005 NUT KEPS 4-40 STEEL ZINC A 2

15010 NUT KEPS 6-32 STEEL ZINC A 1

16012 WSHR LK INT 1/4 ST A 1

18033 WSHR FNDR 6 SS B 4

19186 SEMS 6-32X1/4 ST PHIL ITOOTH A 18

19348 SPCR MF 6-32X1.25 1/4 HEX AL A 7

3111023 LABEL,GROUNDING SYMBOL A 2

42018 SOCKET SAFETY LAB BLACK B 1

42019 SOCKET SAFETY LAB RED B 1

42058 TIE WRAP 3" A 2

42455 'JACK BANANA NON-INSULATED A 1

42583 SOCKET SAFETY LAB GRAY B 10

42584 CONN PWR INLET C20 .25 TERM B 1

44226 HANDLE BLACK FLEXABLE A 1

44265 PANEL MOUNTING FRAME A 1

48381 JACK BANANA SAFTY .25 TAB GRN B 1

49064 FOOT RUBBER 9/16" SQ BLACK B 4

49095 MOUNT CABLE TIE ADHESIVE B 2

49354 WSHR,FINISH 4MM SS or NICPL A 4

49687 FOOT RUBBER WITH 8-32 STUD A 4

6030401 AC PWR DISTRIBUTION PCB ASBY H 1

6030506 CABLE XFMR CUR SOURCE ASBY D 1 CABLE G
6030507 CABLE DC INTCON ASBY C 1 CABLE E
6030508 CABLE AC PWR ANALOG PCB ASBY B 1 CABLE |
6030510 CABLE AC PWR INPUT ASBY C 1 CABLE H
6030512 CABLE ECG ASBY (o] 1 CABLE D
6030513 CABLE LEAK/VOLTS SIGNAL ASBY [o] 2 CABLE C
6030514 CABLE DC PWR INTCON ASBY B 1 CABLE J
6030519 CABLE AC DISTRIBUTION ASBY C 1 CABLE P
6030521 CABLE GROUND WIRE ASBY D 1 CABLE R
6030529 ANALOG PCB W/DAUGHTER PCB ASBY D 1

6032503 JIG TEMPLATE TIE WRAP MOUNT A 0 TOOL ONLY
6040400 ANALOG MEASUREMENT/DC PCB ASBY D 1

6040501-AS | BASE GENERIC ASBY 601-88 C 0 DOCUMENT ONLY
6042000 CASE BOTTOM 601-88 D 1

61072 PWR SPLY +5V +/-12V 40W UL544 D 1

66006 LOCTITE 242 BLUE A 0 AR
71025 WIRE 24AWG BUS SOLID TND A 1 12"
7332504 JIG FEET ALIGN A 0 TOOL ONLY

601PRO Seriesy; Service Manual

Front:

6040501 Base Generic Asby 601-88 BOM
Back:

6040503-AS Display 601-88 (Page 1 of 1)
6040503 Display 601-88 BOM



10
6040503-AS Display 601-88 rev A As of 12-10-01
Item Description Rev | Qty | Remarks
12096 SCR PNH 4-40X1/2 SS PHH B 4
9 ) 18004 NUT 4-40 NYLON NAT B 4
19381 SPCR FF 4-40X.25 1/4 HEX NY. B 4
6040503-AS | DISPLAY 601-88 A 0 | DOCUMENT ONLY
6040504 CABLE DISPLAY ASBY A 1 CABLE A
CABLE A
(6040504)
8
18004
4X
7
19381
6 ) T
—— 6030410
o
5
4
>
_
h & SOLDER SIDE
3 12096
4X
(ONLY 2 SHOWN)
] PUSH 12096 AND 19381 IN
DIRECTION SHOWN BY ARROWS
WHILE TIGHTENING.
4X
2
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 6/8/99
PRODUCTION TOLERANCES ENGR:
X£.015 ANGULAR TOL..X$2.X°
:xx;*(ﬁ;gs SURFACEFINISH 83 \/‘ T DOCINENT CONTANS CONFOENTIAL TmE:
MATERAL: ' FGH: E‘ﬁ%&%ﬂ DISPLAY 601-88
1 %ﬁ;ﬁ:ﬂf& W:I!!'VE: ‘C’SSENT SIZE DRAWING NO. REV
T r— 0 6040503-AS | A
A TO U 3241 7/ 0
e RELEASE ;;oc;pm :-:c: 072 ::s DO NOT SCALE ALTEETJR\T{!ESI BRE"AEI')(t'i —G_E— IsCALE: 3/4 Isnsa 1061

9-12 Assembly Drawings



NOTES:

1. ALL UNTOLERANCED DIMENSIONS

ARE £.25.

-
42481 _—

WIRE LIST
WIRE CUT
CONN | PIN# COLOR | GAUGE | LENGTH | CONN | PIN#
PIN EF
42481 1 71051 | WHT/RED 22 3 42416
42481 2 71051 | WHT/RED 22 3 42416
42481 3 — — — — —
42481 4 71051 | WHT/RED 22 3 42416
42481 5 71051 | WHT/RED 22 3 42416
g > 4.00
A
SEE DETAIL B

50 42416
42477 4X
L2
71024 VIEW A-A
SCALE: 2/1
(CLEAR)
DETAIL B
TYPICAL 4X @
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
Qlé'b BaﬂgﬂNcs’mg éRREA;‘NCIggHES DRN BY: BSMITH 4/8/96 -
§:Xg1°51° ANGULAR TOL.X:2.X* ENGR: B.BEDARD 10/8/98
) SURFACE FINISH 63 [~ | s bocuveT conTams conmoenTal | o0
e — s | CABLE KEYBOARD
menawiseosaossmooress | CONNECTOR ASBY
W%m WRITTEN I;”&NSB‘T SIZE DRAWING NO.
B REMOVE LABELS,NOTES;CHG WIRE LIST 31318 | 11/19/88 B8PS REMOVE BREAK SHARP| __———__—-———‘_l" HIRD ANGLE PROJE ___OT__IO_N____— B 60 30 500-AS
& Rersres orrooucrn e — DONOTSCALE | awsurrs|  eoces —@—E— scae: 171 ]sresr 1081

0 ” 'I‘

[13

”

[13

2

4 ign tcon M “Cable K”
6040500-AS Cable Keyboard Connector Asby rev B As of 12-10-01
Item Description Rev | Qty | Remarks
42416 CONN 5-S DIN 180 DEG PANEL MT B 1 USED ON CABLE O
42477 TERM CRIMP FEMALE 22-26AWG B 4 USED ON CABLE O
42481 CONN 5P POL/LAT .1 UNLOAD RCT A 1 USED ON CABLE O
6030500-AS -CABLE KEYBOARD CONNECTOR ASBY B 0 DOCUMENT ONLY
" .5"(4X), USED ON
71024 SHRINK TUBE 1/8 B 0.17 CABLE O
3"(4X), USED ON
71051 WIRE 22AWG MIL-W-16878 WHT/RED A 1 CABLE O

601PRO Seriesy, Service Manual

WIRE LIST
WIRE cur
CONN | PIN# COLOR GAUGE LENGTH CONN | PIN#
NOTES: PN REF.
42155 1 71039 RIBBON 28 13 42155 1
1. ALL UNTOLERANCED DIMENSIONS 42155 2 71039 | RIBBON 28 13 42155 2
ARE +.50.
42155 15 71039 RIBBON 28 13 42155 15
421585 16 71039 RIBBON 28 13 42155 16
|!= 12.5 i
42155 i
2 :
ao|
RED LINE
KEY \M L E
, -
Pyl
STRAIN
RELIEF 2X —
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: 8.SMITH 4/8/96
""ﬁ‘i&: RNGULAR TOL ez X I
y SURFACE FINISH 63 i MENT CONTAINS CONFIDENTAL | |10
pe ey | CABLE SIG INTCON
) @3&%:%%% MEAS ASBY
C REMOVE LABELS.NOTES CHG WIRE LIST 31319 | 1171998 B8PS wmmsfmm: '%NSENT size DRANING NO. Rev
8 CHG 48220 TO 48221;12.0 TO 12.5 28252 11/6/98 B8PS REMOVE SAEAK SHARP ‘THIRD ANGLE PROJECTION B 6030504-AS C
e =1 DONOT SCALE | avaurrs|  eoces —@—E— scaLe: 11 —lgsr 10r 1
6030504-AS Cable Signal Intcon Meas Asby rev C As of 12-10-01
ltem Description Rev | Qty | Remarks
42155 INSD 16-S .1 x .1 28GA GOLD B 2 USED ON CABLE K
6030504-AS | -CABLE SIGNAL INTCON MEAS ASBY C 0 DOCUMENT ONLY
13", USED ON
71039 WIRE 28AWG 16-COND RIBBON GRAY A 1.1 CABLE K
Front:
6030500-AS Cable Keyboard Connector Asby “Cable O” (Page
1of1)

6030500 Cable Keyboard Connector Asby “Cable O” BOM

6030504-AS Cable Signal Intcon Meas Asby “Cable K” (Page 1
of 1)

6030504 Cable Signal Intcon Meas Asby “Cable K” BOM

Back:

6030506-AS Cable Xfmr Cur Source Asby “Cable G” (Page 1

of 1)

6030506 Cable Xfmr Cur Source Asby “Cable G” BOM
6030507-AS Cable Dc Intcon Asby “Cable E” (Page 1 of 1)
6030507 Cable Dc Intcon Asby “Cable E” BOM




NOTES:

1. ALL UNTOLERANCED DIMENSIONS

ARE #.5.

MARK REFERENCE DESIGNATORS

AS SHOWN.

TWIST WIRES APPROXIMATELY 1 TWIST

PER INCH.

4.75

I

- N W A0 o
S

@ i

WIRE LIST
WIRE out
CONN | PIN# COLOR GAUGE LENGTH CONN | PIN#

6032002 1 — GRN 18 4 42430 1

6032002 2 —- BRN 18 4 42430 2

6032002 5 — BLU 18 4 42430 3

6032002 6 — BLK 18 4 42430 4

6032002 7 — YEL 14 8 G2 -—

6032002 12 — YEL 14 10 G3 —
9.0 '
L - 42058 48223

2X 2X

9-14

42430 |
49514 4X 7.0 |
PIN 1 N
6032002
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 4/8/96
PRODUCTION TOLERANCES ENGR: B.BEDARD 10/8/96
))(&21051 o ANGULAR TOL..X£2.X* —
Xo0£.005 SURFACEFINISH 83 f mvsbocuusmwmfw. CABLE XFMR
: CHG LENGTH TO 4.75 33342 | 3700 gps | WATERAL FINISH. %ﬁmﬁm‘mﬁu CUR SOURCE ASBY
REMOVE LABEL NOTE:CHG WIRE LIST 31317 | 1119/08 8PS ov?n:;tnmwmcouszm ey DRAWING NO.
BT o — A e B | 6030506-AS
o esmrron mos Lo 765 | DO NOT SCALE | ailsins| “oces e 11 [t o
- a fmr Cur Source Asby “Ca » el
[13 9
- [13 q kil
6 9
6030506-AS Cable Xfmr Cur Source Asby rev D As of 12-10-01
Item Description Rev | Qty | Remarks
42053 TERM FTAB .25 16-14 INS D 2 USED ON CABLE G
42058 TIE WRAP 3" A 2 USED ON CABLE G
42430 CONN 4POS MATE-N-LOK A 2 USED ON CABLE G
48223 LABEL, CABLE .50 X .35 X .75 B 2 USED ON CABLE G
49514 PIN MATE-N-LOK 20-14-AWG B 4 USED ON CABLE G
6030506-AS | -CABLE XFMR CUR SOURCE ASBY E 0 DOCUMENT ONLY
6032002 TRANSFORMER CURRENT SOURCE B 1 USED ON CABLE G

WIRE LIST
CONN | PIN# WIRE | 0l0R | GAUGE | LeNe™ | CONN | PIN
#
NOTES: PN REF.
42487 1 71003 — 22 42487 1
1. ALL UNTOLERANCED DIMENSIONS 42487 2 71003 — 22 42487 2
ARE £.5. 42487 3 71003 - 22 42487 3
42487 4 71003 — 22 42487 2
42487 5 71003 _ 22 42487 5
42487 6 71003 — 22 42487 6
| 6.5 |
42487 !
42477 6X
42487
42477 6X
PIN 1
UNLESS OTHERWISE SPECIFIED | SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES [D_RN BY: B8.SMITH 4/8/98
PRODUCTION TOLERANCES ENGR: B.BECARD 10/10/98
.izxglao ANGULAR TOL..X+2.X" _nl.__.
SURFACEFINISH 63 /| Tris DoCUMENT ConTais ConmentAL | |1
_ccs2os R CABLE DC
THEREN SHALL BE DISCLOSED 10 OTHERS INTCON ASBY
(4 REMOVE LABEL NOTES'CHG WIRE LIST 31317 M1W8 BPS w’g;mmwm Slzé DRAW"‘é"630507 AS Rev
8 DEL WIRE P/N'SADD 71003 28252 1/6/98 8PS THIRD ANGLE PROJECTION - C
_A_| ReleSE o FRooueTON Zvs o 19| DO NOT SCALE | alamss|  goces sone 1 oemr 1o 1
6030507-AS _Cable Dc Intcon Asby rev C As of 12-10-01
Item Description Rev | Qty | Remarks
42477 TERM CRIMP FEMALE 22-26AWG B 12 USED ON CABLE E
42487 CONN 6P POL/LAT .1 UNLD RCT B 2 USED ON CABLE E
6030507-AS -CABLE DC INTCON ASBY C 0 DOCUMENT ONLY
71003 WIRE 22AWG 10-COND RIBBON B | 05 | USEDONCABLE

Assembly Drawings



WIRE LIST
WIRE cuTt
CONN | PIN# PIN COLOR | GAUGE | LENGTH | CONN | PIN#
NOTES: REF.
42430 1 71122 BRN 18 6.0 42395 1
1. ALLR UNTOLERANCED DIMENSIONS 42430 2 71103 BLU 18 6.0 42395 3
ARE £.5. 42430 3 71122 BRN 18 45 42429 1
TWIST WIRES APPROXIMATELY 42430 4 71103 BLU 18 4.5 42429 3
2 TURNS PER INCH.
| - 6.5
42395
42177
SEE DETAIL A
° PIN 1
PIN 1 = o
42395 L] S 42429
] ¥ = 49514 2X
|
BLU PIN 1 s == —~_
49514 4X = PIN 1
BRN 42177 : '
5.0 |
DETAIL A 1]
SCALE: 2/1
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 4898
s N o e e s ow
XXX SURFACE FINISH 63 THIS DOCUMENT CONTAINS CONFIDENTIAL Tme:
P e L sl o | CABLE AC PWR
Tng:mms&omosibmmw ANALOG PCB ASBY
wmﬁmm&eﬂ SEZE DRAWING NO. REV
8 | REMOVE LABELS,NOTES.CHG WIRE LIST 31317 | 111908 8PS __—___T“;A:ZE PROJECTION B 6030508'AS B
o RS TOPROOUTON zn [wwm L7 ] DO NOT SCALE | alsumes| * evoes | ~D——F—F foene 11 o 1 or 1
08- le r Anal C “Ca » 1 of
113 99
113 2
6030508-AS Cable Ac Pwr Analog Pcb Asby rev B As of 12-10-01
Item Description Rev | Qty | Remarks
42177 INDS 3-S .156 18GA A 1 USED ON CABLE |
42395 STRAINRELIEF-INDS 3-S .156 A 1 USED ON CABLE |
42429 CONN 3POS MATE-N-LOK A 1 USED ON CABLE |
42430 CONN 4P0OS MATE-N-LOK A 1 USED ON CABLE |
49514 PIN MATE-N-LOK 20-14-AWG B 6 USED ON CABLE |
6030508-AS -CABLE AC PWR ANALOG PCB ASBY B 0 DOCUMENT ONLY
71103 WIRE 18AWG UL1007 LIGHT BLUE D | 09 | oo /SEDON
4.5",6", USED ON
71122 WIRE 18AWG UL1007 BROWN A 0.9 CABLE |

601PRO Seriesy, Service Manual

NOTES:

ARE £.5.

AS SHOWN.

WIRE LIST
WIRE cut
CONN | PIN# PIN COLOR GAUGE LENGTH CONN | PIN#
REF.
H1 — 71134 BLU 14 10.5 H2 —_
1. ALL UNTOLERANCED DIMENSIONS H3 . 71133 BRN 14 105 H4 _
MARK REFERENCE DESIGNATORS
TWIST WIRE APPROXIMATELY 2 TWIST PER INCH.
10.5
42053
4X
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH AI8/96
PRODUCTION TOLERANCES ENGR: 8.8BEDARD 10/10/96
X$.015 ANGULAR TOL..X$2.X*
;:‘xf;gs SURFACE FINISH 63 J_ TS DOCUVENT CONTAING CONFIDENTAL | T 0"
poresmey preer BOTEX WSTAUBENTS M. AND NETHER CABLE AC
ﬁ%&&:@?ﬁé&fﬂiﬁ?& PWR INPUT ASBY
REMOVE LABEL.NOT! 31317 | 11 BPS %mmm%" SENT | SiZE DRAWING NO. Rev
co-«cu.on?m:.s . 28252 m::: B8PS psw—— E——— THIRD ANGLE PROJECTION B 603051 O-AS C
RELEASE TO PRODUCTION s (10096 | PE8 | DO NOT SCALE | auLsurrs EDGES —Q_E_ SCALE: 1M [suesr 1or1
DESCRIPTION ECO DATE 8Y ’ A
6030510-AS Cable Ac Pwr Input Asby rev C As of 12-10-01
Iltem Description Rev | Qty | Remarks
42053 TERM FTAB .25 16-14 INS D 4 USED ON CABLE H
48223 LABEL, CABLE .50 X .35 X .75 B 4 USED ON CABLEH
6030510-AS -CABLE AC PWR INPUT ASBY C 0 DOCUMENT ONLY
71133 WIRE 14AWG MIL-W-16878 BROWN A | o9 | 100UBEDON
71134 WIRE 14AWG MIL-W-16878 LT BLUE A | o9 | 153 USEDON
Front:

6030508-AS Cable Ac Pwr Analog Pcb Asby “Cable I’ (Page 1
of 1)

6030508 Cable Ac Pwr Analog Pcb Asby “Cable I’ BOM

6030510-AS Cable Ac Pwr Input Asby “Cable H” (Page 1 of 1)

6030510 Cable Ac Pwr Input Asby “Cable H” BOM
Back:

6030511-AS Cable Front Rept Intcon Asby “Cable A” (Page 1
of 1)

6030511 Cable Front Rcpt Intcon Asby “Cable A” BOM
6030512-AS Cablc Ecg Asby “Cable D” (Page 1 of 1)
6030512 Cablc Ecg Asby “Cable D” BOM

i
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WIRE LIST
WIRE CuT
CONN | PIN# PIN COLOR GAUGE LENGTH CONN | PIN#
NOTES: REF.
42429 1 71133 BRN 14 6.5 —
1. ALL UNTOLERANCED DIMENSIONS 42429 2 — — - — -
ARE £.5. 42429 3 71134 BLU 14 6.5 —
7.0
71024
5.5" =—— STRIP & TIN
2X - .375+.05
PIN 1 l 2X
—
42429
49514 2X
I
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 4896
PRODUCTION TOLERANCES ENGR: B8.8EDARD 10/8/96
X£.015 ANGULAR TOL..X+2.X*
XX£.010 TIME:
006005 SURFACE FINISH 63 J‘ mwcuummmmmm CABLE FRONT RCPT
E nem:r::usl.s.n:fsnicncwmusv 31319 | 11/19/98 Bps | MATERAL FisH. Ly smu%@é&?&%r’f&u lNTCON ASBY
ADD. N WIRE EN 20002 | 10077 8PS wmmwmnmmm SIZE DRAWING NO. REV

c CHG STRIP DIM TO .375+.05 28689 2497 PEB OF BIO-TEK INSTRUMENTS INC.

& ore eS8 T rioae sazsa [ vese [ ors BT a— ) 6030511-AS | E
& | ReEASE o RoouGTIOn s ook [ /65 | DO NOT SCALE | alsiwrs| “evots | ——F—F [oone 1 Jwser 1 o 1
0511-A Front Rept Intcon A h le A” f

[13 »
- ”
(13 "
6030511-AS Cable Front Rcpt Intcon Asby rev E As of 12-10-01

ltem Description Rev | Qty | Remarks

42429 CONN 3POS MATE-N-LOK A 1 USED ON CABLE A

49514 PIN MATE-N-LOK 20-14-AWG B 2 | USED ON CABLE A

6030511-AS -CABLE FRONT RCPT INTCON ASBY E 0 DOCUMENT ONLY

" 5.5"(2X) USED ON

71024 SHRINK TUBE 1/8 B 1 CABLE A

6.5", USED ON
71133 WIRE 14AWG MIL-W-16878 BROWN A 0.6 CABLE A

6.5", USED ON
71134 WIRE 14AWG MIL-W-16878 LT BLUE A 0.6 CABLE A

WIRE LIST
CONN | PIN # WRE | -0l0R | GAUGE | LenorH | CONN | PIN#
P/N
NOTES: REF.
42481 1 71049 WHT/BLK 22 7 - —
1. ALL UNTOLERANCED DIMENSIONS 42481 2 71050 WHT/BRN 22 6 . —
ARE .25. 42481 3 71051 WHT/RED 22 5 - -
42481 4 71052 WHT/ORN 22 4 — —
42481 5 71053 WHT/YEL 22 3 - -—
(D1)
42481
42477 5X
STRIP & TIN
.38+.06
5X
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES [DRN BY: B.SMITH 4/8/96
PRODUCTION TOLERANCES ENGR: B8.BEDARD Y20/98
.X£.015 ANGULAR TOL..X£2 X*
';:xx"x::)gs SURFACEFINISH 63 \/‘ 7S DOCUMENT CONTAINS CONFIDENTIAL | 110"
MATERIAL: FINISH: z%%:%:ﬁgﬁ%ﬁ; CAB[_E ECG ASBY
EL.NOTE;CHG WIRE LIST 31317 | 1111998 PS %mmgﬁ:zw SIZE DRAWING NO. REV
;: E‘[g?"“:{::;s% s zm: 1116196 :Fs po— BRWSWW B 603051 2-AS C
REAV muescm:r:c:ouu 2:::2: 91:: :B DO NOT SCALE ALLBURRS £DGES @ E SCALE: 171 IS"EET 1or1
6030512-AS Cable Ecg Asby rev C As of 12-10-01
Iltem Description Rev | Qty | Remarks
42477 TERM CRIMP FEMALE 22-26AWG B | 5 | USED ON CABLED
42481 CONN 5P POL/LAT .1 UNLOAD RCT A | 1 | USED ONCABLED
6030512-AS | -CABLE ECG ASBY C | 0 | DOCUMENT ONLY
71049 WIRE 22AWG MIL-W-16878 WHT/BLK A |oss |l USED ON CABLE
71050 WIRE 22AWG MIL-W-16878 WHT/BRN A | o5 SD"' USED ON CABLE
71051 WIRE 22AWG MIL-W-16878 WHT/RED A | o042 | 2 USEDONCABLE
71052 WIRE 22AWG MIL-W-16878 WHT/ORN A | 034 ‘l‘;- USED ON CABLE
71053 WIRE 22AWG MIL-W-16878 WHT/YEL A | o025 g"' USED ON CABLE

Assembly Drawings



WIRE LIST WIRE LIST
WIRE cut ' WIRE cut
CONN | PIN# BIN COLOR | GAUGE | LENGTH | CONN | PIN# CONN | PIN # COLOR | GAUGE | LENGTH | CONN | PIN#
NOTES: REF. NOTES: PIN REE.
42481 1 71038 WHT 22 4 42480 1 42215 1 71113 WHT 18 5 42215 1
1. A'ﬂ-R‘é“iT?LERANCED DIMENSIONS 42481 2 71038 GRN 22 4 42480 2 1. :é—é g'gTO'-ERANCED DIMENSIONS 42215 2 71093 RED 18 5 42215 2
=9 42481 3 71038 | SHIELD 22 4 — — -9 42215 3 71093 RED 18 5 42215 3
STRIP INSULATION 1.5" BOTH ENDS. 42481 4 71038 BLK 22 4 42480 3 42215 4 71102 BLK 18 5 42215 4
42481 5 71038 RED 22 4 42480 4 42215 5 71102 BLK 18 5 42215 5
42215 6 71103 BLU 18 5 42215 6
' 45 |
A PIN 1 —— :
PIN 1 / 2X \ PIN 1 /; i PIN 1
42480 42215 = io
42477 4X 2X o i
42481 \ - 50 -
42477 5X
TRIM SHIELD
WIRE FLUSH
WITH INSULATION
' -
Auugkséiggrim%‘gEcmﬁD o:iGavNémRsEmrm DATE ’ UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ProgleTiVTOlEEs e | FroBiETOVIOLIACES o
XX2.010 SURFACE FINISH 63 THS GOCUMENT CONTANS CONFIDENTIAL | 1T 20010 ; THIS DOCUMENT CONTAINS CONFIDENTIAL TInE:
— e L soEs e e movemen | CABLE LEAK/VOLTS o suz::e e =L N CABLE DC PWR
1] REMOVE LABEL NOTESCHG WIRE LIST 31317 | 1119/08 BPS THERENSWLLB!DB&ETDM SIGNAL ASBY 7&?&&?&;‘3&-‘:&" INTCON ASBY
| G STRIPLENGTH TO 15 oo0e | 02T P wms:mﬂmw SIZE DRAWING NO REV WITHOUT SIZE . REV
B | ADDNOTE4 26252 | 1066 55 [ THIRD ANGLE PROJECTION | B 603051 3"AS D ® | REMOVE LABEL.NOTES.CHG WIRE LIST 31317 | 118 BPS 'ﬁm_@_ B 6030514'AS B
& | st ropRooucTon s [nse 1765 | DO NOT SCALE | allins| " eoets | ~P——F—F [sone 1M o g or 1 | FELEASE TOPROBUCTION o [ |78 ] DO NOT SCALE | isimns| — Eoces son: 11 Jowee 1 or 1
- : %3 99
1 Its Si “Cable C”
- @ 9
6030514-AS Cable Dc Pwr Intcon Asby rev B As of 12-10-01
“ » item Description Rev | Qty | Remarks
42215 CONN 6-P .156 CTR 18GA ID A 2 USED ON CABLE J
. 6030514-AS -CABLE DC PWR INTCON ASBY B 0 DOCUMENT ONLY
", US| N
6030513-AS_Cable Leak/Volts Signal Asby rev C_As of 12-10-01 71093 WIRE 18AWG UL1007 RED B | 084 ?;%EE },J EDO
Item Description Rev_| Qty | Remarks 2@5", USED ON
42477 TERM CRIMP FEMALE 22-26AWG B 9 | USED ON CABLE C ' A ' 71102 WIRE 18AWG UL1007 BLACK A | 084 | CABIEY
42480 CONN 4P POL/LAT .1 UNLOAD RCT A 1__| USED ON CABLE C 5" USED ON CABLE
42481 CONN 5P POL/LAT .1 UNLOAD RCT A 1_| USED ON CABLE C , 71103 WIRE 18AWG UL1007 LIGHT BLUE D | 0424’
6030513-AS -CABLE LEAK/VOLTS SIGNAL ASBY D 0 DOCUMENT ONLY 5" USED ON CABLE
4" USED ON CABLE 71113 WIRE 18AWG UL1007 WHITE B 0.42 J !
71038 WIRE 22AWG 4COND TWPR SHLD DR A 0.34 C '
Front: :
6030513-AS Cable Leak/Volts Signal Asby “Cable C” (Page 1
of 1)

6030513 Cable Leak/Volts Signal Asby “Cable C” BOM
6030514-AS Cable Dc Pwr Intcon Asby “Cable J” (Page 1 of 1)
6030514 Cable Dc Pwr Intcon Asby “Cable J” BOM

Back:

6030515-AS Cablc Pwr Dist Relay Dr Asby “Cable Q” (Page 1
of 1)

6030515 Cable Pwr Dist Relay Dr Asby “Cable Q” BOM
6030516-AS Cable Analog Relay Drive Asby “Cable L™ (Page
10of1)

6030516 Cable Analog Rclay Drive Asby “Cable L” BOM

601PRO Seriesy Service Manual 9-17
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WIRE LIST
WIRE cut
CONN | PIN# COLOR GAUGE LENGTH CONN | PIN#
NOTES: PN REF.
42155 1 71039 RIBBON 28 11.0 42155 1
1. :F'{-é ;J{‘JJOLERANCED DIMENSIONS 42155 2 71039 | RIBBON 28 11.0 42155 2
42155 15 71039 RIBBON 28 1.0 42155 15
42155 16 71039 RIBBON 28 1.0 42155 16
iA 10.0 ~i
42155 %
= RED LINE
KEY —m @ l E
‘T/E @?;/ KEY
STRAIN
E
Relier x e e
. B S | aes
* SURFACEFINISH 63 /[ Tois Document contams conFoenTi | 11T
e s |t | CABLE PWR DIST
oS s | RELAY DRIVE ASBY
C | REMOVE LABELS,NOTES;CHG WIRE LIST 31319 | 111908 BPS "%st‘?m"'m&'é‘”"’ SZE DRAWING NO
B | DEL:CONN 2X:CHG 48220 TO 48221 28252 | 118/%6 B8PS PR R————— THIRD ANGLE PROJECTION B 6030515'AS
REAV RELEASE ’°D’;:::{::°‘:‘" 2:“:: ‘“;‘Zr': :' DO NOT SCALE | aLsurss EDGES —Q—E— SCALE: 111 FHET1 oF 1
_ . “ 2
a r Dist Rel “Cable Q”
_ : 13 ]
2 (13 k24
6030515-AS Cable Pwr Dist Relay Dr Asby rev C As of 12-10-01 "
Item Description Rev | Qty | Remarks
42155 INSD 16-S .1 x .1 28GA GOLD B 2 USED ON CABLE Q
6030515-AS -CABLE PWR DIST RELAY DR ASBY C 0 DOCUMENT ONLY
11", USED ON
71039 WIRE 28AWG 16-COND RIBBON GRAY A 0.92 CABLE Q

WIRE LIST
WIRE cut
CONN | PIN# COLOR GAUGE LENGTH CONN | PIN#
NOTES: PN REF.
42155 1 71039 RIBBON 28 18 42155 1
1. ALL UNTOLERANCED DIMENSIONS 42155 2 71039 | RIBBON 28 18 42155 2
ARE +.50.
42155 15 71039 RIBBON 28 18 42155 15
42155 16 71039 RIBBON 28 18 42155 16
17.0 —i
42155
2X
RED LINE
KEY CONNECTOR
\E/— ™ l
Pyl
STRAIN
RELIEF 2X
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 478196
PRODUCTION TOLERANCES ENGR: 8.BEDARD 10/8/968
i:.xglosm ANGULAR TOL..X£2.X" po—
; SURFACE FINISH 63 THIS DOCUMENT CONTAINS IDENTIAL g
0005 — [ e | CABLE ANALOG
nesnaas s osactoones | RELAY DRIVE ASBY
C | REMOVE LABELS NOTES:CHG WIRE LIST 31319 | 1111908 B8PS wgn.mvsmzw SZE | DRAWNG NO. Rev
B | CUTLENGTHS/CHG 48220 TO 48221 28252 | 11/8'96 8PS REMOVE | BREAK SHARP) THIRD ANGLE PROJECTION | B 603051 6‘AS C
ﬂ:v RELaseroD:Rs:::‘r;u z:o:; 1":: :‘ DO NOT SCALE | awsurrs EDGES "@—_‘E"' SCALE: 171 |SNEET 10r1
6030516-AS Cable Analog Relay Drive Asby rev C As of 12-10-01
ltem Description Rev | Qty [ Remarks
42155 INSD 16-S .1 x .1 28GA GOLD B 2 USED ON CABLE L
6030516-AS -CABLE ANALOG RELAY DRIVE ASBY C 0 DOCUMENT ONLY
71039 WIRE 28AWG 16-COND RIBBON GRAY A | 15 | 18 USEDONCABLE

Assembly Draw?

n3
-2

ye
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WIRE LIST
WIRE cutT
CONN | PIN # PIN COLOR | GAUGE | LENGTH | CONN | PIN#
NOTES: REF.
42159 1 71043 | RIBBON 28 3.5 42159 1
1. ALL UNTOLERANCED DIMENSIONS 42159 2 71043 | RIBBON 28 35 42159 2
ARE £.25.
42159 39 71043 | RIBBON 28 35 42159 39
\ a0 42159 40 71043 | RIBBON 28 3.5 42159 40
{ %ﬂ;
%% E
42159 = : Cl
% = M
%ﬁ:
RED LINE
e
ﬂ T E UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
STRAIN PRODUCTION TOLERANCES pruey,_Bewrn | uvs
RELIEF 2X X015 ANGULAR TOL.Xz2.X"
'xx:;fzons SURFACE FINISH 63 J_ THIS DOCUMENT CONTAINS CONFIDENTIAL TmLE:
MATERIAL FINISH: BIO-TEK INSTRUMENTS INC. AND NEITHER CABLE '/0 BD
%?;Wﬁ“mmmﬁ&s INTERFACE ASBY
REMOVE S,NOTES;CHG WIRE LIST 31318 | 11/1! BPS ms’z‘:mmg?ﬁ T see DRAWING NO Rev
E z::.:;mu;mc? D:Ecr:g:s za:sz 111:: 8PS P R———— THIRD ANGLE PROJECTION B 603051 7'AS
Y OB zg w;:: :“ DO NOT SCALE | asurrs|  epaes —@——E— scaLe: EVA] ]snssr 1o 1
- 173 9
l (13 2
- 1 [13 bbd
3 (19 b2
6030517-AS Cable I/O Bd Interface Asby rev C As of 12-10-01
Item Description Rev | Qty | Remarks
42159 INSD 40-S .1 x.1 28GA GOLD B 2 USED ON CABLEM
6030517-AS CABLE /O BD INTERFACE ASBY C 0 DOCUMENT ONLY
3.5" USED ON
71043 WIRE 28AWG 40-COND RIBBON GRAY A 0.3 CABLE M

601PRO Seriesy, Service Manual

WIRE LIST
Conn | PiN# | WIRE | ColoR | GAUGE | LENGTH | CONN | PIN#
P/IN
NOTES: REF.
42158 1 71042 RIBBON 28 6 42158 1
1. ALL UNTOLERANCED DIMENSIONS 42158 2 71042 RIBBON 28 6 42158 2
ARE +.5.
42158 33 71042 RIBBON 28 6 42158 33
42158 34 71042 RIBBON 28 6 42158 34
i 5.5 ~f
%ﬁ f
¥ —_— L
42158 E —
2X _———
RED LINE
CONNECTOR
f KEY *-{H H
; 2X
KEY /é@/
STRAIN /E
RELIEF 2X UNLESS OTHERWISE SPECIFIED SIGNATURE DATE !
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 4/8/96
Pi(:xét':)sc‘::m TOLERANTOE.EXs:Z X ENGR: 8.8EDARD 9/124/98
e SURFACEFINISH 63 /[ 78 DOGUMENT CONTAINS CONFIDENTAL | |10
M::::f% uﬂmsﬂ. \/- mvsnlmme::aum:wamm CABLE
A B oE O oA T OTreRS PRINTER ASBY
eeemie— B 1 "™"5030518-AS | B
B REMOVE LABELS NOTES,CHG WIRE LIST 31319 | 11/19/98 BPS “THIRD ANGLE PROJECTION -
_A_| RELEASETOPGOUETIN e | we |78 | DO NOT SCALE | allsumns| * eboes | sonie 1M e tor 1
6030518-AS Cable Printer Asby rev B As of 12-10-01
Item Description Rev | Qty | Remarks
42158 INSD 34-S .1 x .1 28GA GOLD C 2 USED ON CABLE N
6030518-AS -CABLE PRINTER ASBY B 0 DOCUMENT ONLY
71042 WIRE 28AWG 34-COND RIBBON GRAY A | o5 | 5USED ON CABLE
Front:
6030517-AS Cable I/O Bd Interface Asby “Cable M” (Page 1 of
1)

6030517 Cable I/O Bd Interface Asby “Cable M” BOM
6030518-AS Cable Printer Asby “Cable N” (Page 1 of 1)
6030518 Cable Printer Asby “Cable N” BOM

Back:

6030519-AS Cable Ac Distribution Asby “Cable P” (Page 1 of
1)

6030519 Cable Ac Distribution Asby “Cable P”” BOM
6030521-AS Cable Ground Wire Asby “Cable R” (Page 1 of 1)
6030521 Cable Ground Wire Asby “Cablc R“ BOM

el
i

o

O



WIRE LIST

i
42429 }
49514 ZXXE

| —

PN —

2X

42053

. CcuT

NOTES: CONN | PIN# WIRE | COLOR | GAUGE LENGTH | CONN | PIN#
1. AL SNTOLERANGCED DIMENSIONS 42429 1 71133 BRN 14 10 P3

42429 3 71134 BLU 14 10 P2
2\ MARK REFERENCE DESIGNATORS

AS SHOWN.
/3\} TWIST WIRE APPROXIMATELY 2 TWIST PER INCH.
105 [

UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 4/8/96
PE%%{E:?:&%}\ERRATSE&S&X‘ ENGR: B.BEDARD | 10/10/96
! SURFACE FINISH 63 THIS DOCUMENT CONTAINS CONFIDENTIAL TILE:
o | CABLE AC
ﬁﬁf’ﬁﬁ:@?&‘é&“ﬂﬁk DISTRIBUTION ASBY
C REMOVE LABEL,NOTES;CHG WIRE LIST 31317 111998 B8PS wmﬂfgmw; Xllz::!“ SzE DRAWING NO R
8 | CHG 48223,ADD P1;SWAP LINES 28252 | 1166 PES THIRD ANGLE PROJECTION B 6030519—AS C
A | mELERsE ToPRGouGTIOn e [owes 78| DO NOT SCALE | allsumns| " eoces | ~B——F—F |sons 1M Joeer 100 1
- sty : (43 99
1 Distribution Asby “ ”
- : I3 2
2 [13 [13
6030519-AS Cable Ac Distribution Asby rev C As of 12-10-01
Item Description Rev | Qty | Remarks
42053 TERM FTAB .25 16-14 INS D 2 USED ON CABLE P
42429 CONN 3POS MATE-N-LOK A 1 USED ON CABLE P
48223 LABEL, CABLE .50 X .35 X .75 B 2 USED ON CABLE P
49514 PIN MATE-N-LOK 20-14-AWG B 2 USED ON CABLE P
6030519-AS -CABLE AC DISTRIBUTION ASBY C 0 DOCUMENT ONLY
10", USED ON
71133 WIRE 14AWG MIL-W-16878 BROWN A 0.84 CABLE P
10", USED ON
71134 WIRE 14AWG MIL-W-16878 LT BLUE A 0.84 CABLE P

9-20

WIRE LIST
CONN | PIN # WIRE | c5l0R | GAUGE | LeNG™H | CONN | PIN#
PIN
NOTES: REF.
42053 | — 71132 | GRN/YEL 14 42036 | —
1. ALL UNTOLERANCED DIMENSIONS
ARE 5.
63012
WRAP WIRE
AROUND TOROID
3 TIMES
SEE DEATIL A
:©/ 42036
42053 — L %
Lo
| 5.00 |
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
DETAIL A PO T g s Svcr b seonsc [ rewss
gg‘loﬁ‘o ANGULAR TOL..X+2.X* p—
e sorce e %) | SSSRESSNESS | CABLE GROUND
TR B B DRCLOBED 1O O WIRE ASBY
T ocmmen e e T Tom oG TN GOt | S22 | DRAWNGNG. =
& | ADD TOROID DETAIL 28327 | 111398 | ePS py——" ———— THIRD ANGLE PROJECTION ___ B 6030521 -AS D
e oo Lo |7} DO NOT SCALE | allsimes|  evoes | ~P——F—F [sons 1 e qor
6030521-AS Cable Ground Wire Asby rev D As of 12-10-01
ltem Description Rev | Qty | Remarks
42036 TERM RING #6 16-14 GA INS E 1 USED ON CABLE R
42053 TERM FTAB .25 16-14 INS D 1 USED ON CABLE R
6030521-AS -CABLE GROUND WIRE ASBY D 0 DOCUMENT ONLY
63012 INDUCTOR TOROID B 1 USED ON CABLE R
71132 WIRE 14AWG UL1015 GRN/YEL A | o083 |10 USEDON
: CABLE R

Assembly Drawings



WIRE LIST WIRE LIST
: CUT CUT
NOTES: conn | PiN# | WIRE | color | cauce LENCTH | CONN | PIN# conn | PiN# | WIRE | color | caucE LENGTH | CONN | PIN#
+1.0.
450 +.25
!
% 8.0 " STRIP & TIN
.25+.06
2X
STRIP & TIN
‘] ' 25+ .03 = —
42086
UNLESS OTHERWISE SPECIFIED | sienaTURE DATE UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 11496 ALL DIMENSIONS ARE IN INCHES DRN BY: 8.SMITH 12187
PR TN LA e e et [ 1o SCCTOLTAYAS oo —iowast | i
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e VOLT ASBY g ERe ey | CURRENT SENSING
WITHOUT EXPRESS WRITTEN CONSENT | SIZE DRAWING NO. REV WITHOUT EXPRESS WRITTEN CONSENT | SIZE DRAWING NO. REV
: 2:%:2??:0?:1%":” :: 1m x ppepy p— swpﬁ% B 6030522—AS C CHG LENGTH QTY OF 71134 30701 | 628 8PS rovove o swﬁ% B 6030523-AS B
R; "E"E"SEWD:::‘;:";" 2:::’; "s:": ::s DO NOT SCALE | awsurrs|  epces —‘@'——E— scaLe: 11 lsnesr1 oF 1 Rﬂmmﬁ::z:ﬁro’? 2::: ":;: ::s DO NOT SCALE | aLsurrs ES —®—5— ScALE: 11 ls«ssr1 oF 1
- s “ L)
2 a 3 a [13 l b2l
- - 193 99
3 (13 2
6030522-AS Cable High Volt Asaby rev C As of 12-10-01 6030523-AS Cable Current Sensing rev B As of 12-10-01
Item Description Rev [ Qty | Remarks ltem Description Rev | Qty | Remarks
42086 TERM FTAB .25 22-18 INS TL1 C 1 USED ON CABLE S 6030523-AS | -CABLE CURRENT SENSING B 0 DOCUMENT ONLY
6030522-AS | -CABLE HIGH VOLT ASBY C 0% > ?g?glgggl'lc‘)zNLY 71134 WIRE 14AWG MIL-W-16878 LT BLUE A 0.38 ?::B, lEJES.II_ED ON
71078 WIRE 20AWG UL3239 RED C 5 C AéLE S
Front:
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6030522-AS Cable High Volt Asaby “Cable S” (Page 1 of 1)
6030522 Cable High Volt Asaby “Cable S” BOM
6030523-AS Cable Current Sensing “Cable T” (Page 1 of 1)
6030523 Cable Current Sensing “Cable T” BOM

Back:

6030526-AS Cable Asby Black Wire “Cable U” (Page 1 of 1)

6030526 Cablc Asby Black Wire “Cable U” BOM
6030527-AS Cable Asby Red Wire “Cable V”* (Page 1 of 1)
6030527 Cable Asby Red Wire “Cable V” BOM




WIRE LIST

9-22

WIRE cur
CONN | PIN# PIN COLOR GAUGE LENGTH CONN | PIN#
REF.
- - 71204 BLACK 14 6.25 42696 -
6.5 t5 |
STRIP&TIN  —= (=
.25+.05
= 1:1}%)\L
42696
ul
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRNBY:  B.BEDARD 12/30/97
P;x%%lg:gxg%%ﬁizx ENGR: M.JOHNSON | 2r23/98
oo SURFACEFINISH 63 /| Twis ocument contans conroentiaL | T
MATERI:L‘:J = FINISH: J_ B . N0 NETHER CABLE ASBY
NGTH; v Y O B TR | SZE. | DRAMNG MO o
RS s v Toee ———mmecmeec——— B|  6030526-AS | C
R:V RELEASE’DD’:S':"R"’:;&N 3‘;:: Z'D‘:': ::5 DO NOT SCALE | awsurrs|  epces —@—E— SCALE: mn ’s«ssr 101
_ Sep 66 ) f
3 [13 a 9
- s c? 9
fp 66 9
6030526-AS Cable Asby Black Wire rev A As of 12-10-01
Item Description Rev | Qty | Remarks
42696 TERM FTAB.187 16-14AWG UNINSUL A 1 USED ON CABLE U
6030526-AS -CABLE ASBY BLACK WIRE C 0 DOCUMENT ONLY
71204 WIRE 14AWG MIL-W-16878 BLACK A | 05 | OUSEDONCABLE

WIRE LIST
WIRE cut
CONN | PIN # PN COLOR | GAUGE | LENGTH | CONN | PIN #
REF.
- - 71203 RED 14 6 42696 -
65 5
STRIP & TIN
.25+.05
- =L
42696
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: 8.8EDARD 1213087
PRODUCTION TOLERANCES [ENGR: M.JOHNSON 212098
xle)i 0 ANGULAR TOL..X42.X" -
ooy SURFACEFINISH 63 75 DOCUMENT CONTAINS CONFIDENTAL | T 10"
e v | e CABLE ASBY
SEREEERGE. | REDWRE
OF W»mWMENVS INC. szE DRAWING NO. Rev
ADD TO TIN STRIP WIRE ENO 30598 | 42008 8PS pomp— p— | THIRD ANGLE PROJECTION | B 6030527-AS B
ReLEASE ToPROUCTON sios [ e[ ] DO NOT SCALE | allaomes | eboes sone: 1 Joesr {or 1
6030527-AS Cable Asby Red Wire rev A As of 12-10-01

Item Description Rev | Qty | Remarks
42696 TERM FTAB.187 16-14AWG UNINSUL A 1 USED ON CABLE V
6030527-AS -CABLE ASBY RED WIRE B 0 DOCUMENT ONLY
71203 WIRE 14AWG MIL-W-16878 RED A | 05 | STUSEDONCABLE
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WIRE LIST WIRE LIST
NOTES: WIRE CUT WIRE vl
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_ | o
7 18
i o 2 TWIST PER INCH
P2
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E\A SOLDER TO DISPLAY IN 2X
PIN HOLES 1 THRU 16.
HOLES 17 & 18
ARE NOT USED.
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.8EDARD 12130/97 ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 8/29(99
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oﬁmﬁlmmmnm SZE DRAWING NO. REV %%f&ggmw SIZE DRAWING NO. REV
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6030526-AS Cable Asby Black Wire rev A As of 12-10-01 6030527-AS Cable Asby Red Wire rev A As of 12-10-01
Item Description Rev | Qty | Remarks Item Description Rev Qty | Remarks
42696 TERM FTAB.187 16-14AWG UNINSUL A 1 USED ON CABLE U . 42696 TERM FTAB.187 16-14AWG UNINSUL A 1 USED ON CABLE V
6030526-AS -CABLE ASBY BLACK WIRE C 0 DOCUMENT ONLY 6030527-AS -CABLE ASBY RED WIRE B 0 DOCUMENT ONLY
71204 WIRE 14AWG MIL-W-16878 BLACK A |os |® USED ON CABLE 71203 WIRE 14AWG MIL-W-16878 RED A |os|Y USED ON CABLE

Front:

6030528-AS Cable Asby Green Wire “Cable W™ (Page 1 of 1)
6030528 Cable Asby Green Wirc “Cable W’ BOM
6040504-AS Cable Display Asby (Page 1 of 1)

6040504 Cable Display Asby BOM

Back:

Blank
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Chapter 10
Schematic Drawings

This chapter contains diagrams
for each section of the
601PRO Seriesy,, to assist with identification of parts placement.

Road Map to Schematics and Revisions

¢ Digital PCB Assembly, 6030410-SC, p. 1: Microprocessor (U1), Address Latches (U11 & U12), /O decoding (U8), RS232 Driver (U4), clock chip (U3).

¢ Digital PCB Assembly, 6030410-SC, p. 2: External Keyboard Connector and RS232 port connector, Printer latches/connectors, (The external connectors contain a separate ground plane and various EMI and ESC
filters).

e Digital PCB Assembly, 6030410-SC, p. 3:, External Keyboard controller (U13) and buffers U9), data bus buffer (U14), D/A and differential driver (U15 & U16), 2.5 voltage reference for D/A (U19), voltage inverter U17.
* Digital PCB Assembly, 6030410-SC, p. 4: EPROM (U5) with jumpers for size selection, Static RAM(U6), two flash memory ICs (U7 & U18), and a collection of bypass caps.

o Digital PCB Assembly, 6030410-SC, p. 5: Output latches and a 3 port I/O controller (U21) that controls the front panel keypad, measurement assembly gain, A/D control, load selection (AAMI, IEC1010, or IEC601);
printer status input signals, dipswitch inputs, driver (U24) for sound generator BP1, connection for the display LED back-light (J4), LCD contrast control (RT1).

* Digital PCB Assembly, 6030410-SC, p. 6: Parallel latch (U28, U29) to control the power switching relays, and a parallel latch (U26, U27) to control the analog assembly relays (serially controlled) as well as other digital
assembly functions. Power for the digital assembly arrives on J1 and is filtered BNX3 and related components.

e Measurement PCB Assembly, 6040400-SC, p. 1: Opto-isolators used to float the front end (U2..U7, U13). Signals isolated are for gain control and A/D control; DC low pass filter selection, AAMI and IEC1010 load
selectors; 12VDC to +/- 15VDC isolated supply for measurement circuitry (U12); 5VDC isolated supply (from +15VDC).

e Measurement PCB Assembly, 6040400-SC, p. 2: Leakage loads (approximately 1KHz cutoff frequency) with switching for IEC601, IEC1010, and AAMI. Low pass filter that can be switched into the leakage channel for
DC Only measurements. Voltage measurement resistor network (divides voltage down to a usable range for the instrumentation amp.) Voltage or leakage current channel selection (K3, K5).

e Measurement PCB Assembly, 6040400-SC, p. 3: Instrumentation amp, with gain selection (Gains of 1, 10, and 100 are used) (U8), RMS to DC converter (U10), and A/D (with serial output) (U1). K1 selects gains of
0.9804 or 0.5929: it is primarily used for large leakage signals. U11 is used as a ripple filter and A/D input buffer. U9 is needed to buffer the input to RMS converter because the converter’s input impedance is low.

e AC Power Switching PCB Assembly, 6030401-SC, p. 1: Power switching relays, which control the DUT outlet, including on/off, open neutral, reverse mains; surge suppression, current measuring current transformer,
opto coupling drivers and noise suppression used with the power relays, an d power supply noise isolation filter.

e Analog PCB Assembly, 6030529-AS, Rev.C: Includes mains on applied part hardware leakage compensation circuit and protective earth test improvements to allow testing of instruments containing up to 500mH
inductance in the ground connection.

e Analog PCB Assembly, 6030529-SC, p. 1: serial to small relay drivers, relay control isolation, with noise suppression, differential amp for ECG driving, main power supply input connector, with noise filtering networks
(“PC style supply with auto input voltage ranging circuitry.

e Analog PCB Assembly, 6030529-SC, p. 2: DUT current measuring pre-amp. 110% of mains supply with isolated power switch, 115/230 VAC selecting relay for ccntrolling the primary of the protective earth continuity
transformer. Signal relay switching and scaling for misc. measurements (Mains voltage, DUT current, Protective earth cal, Protective earth current measurement signal.)

¢ Analog PCB Assembly, 6030529-SC, p. 3: Switching for Applied part leads, ECG signals; an isolated 12 VDC to 500VDC supply for insulation resistance testing; switching to apply 500VDC or 110% of mains to various
places, like the applied parts, or DUT mains leads; Front panel red and black, and green jacks are switched here for various measurement.

e Analog PCB Assembly, 6030529-SC, p. 4: Protective Earth power supply (1 or 24 amp) with cal circuit; 12vdc to 12vdc isolated power supply for floating control of Protective earth current (PEC); Instrumentation amp
for measuring PEC; drivers for on/off and 1/24 Amp control of PEC; Isolated 12 VDC to 12 VDC supply for driving PEC FETs.

* Analog PCB Assembly, 6030529-SC, p. 5: Protective Earth power supply, control circuitry; RMS converter for PEC control feedback loop.
e Analog PCB Assembly, 6030529-SC, p. 5: Protective Earth power supply, control circuitry; RMS converter for PEC control feedback loop.

o Keyboard Adaptor PCB, 6040401-SC: 601 Keyboard Interface to PC/AT Type Keyboard; “Daughter PCB” with keyboard interface IC and oscillator. Replaces keyboard controller and oscillator on 6030410 Digital PCB
Assembly.

e Analog Daughter PCB, 6030408-SC: Comparators for VSCYCLE with pullup for “posclamp” and “negclamp.”
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Schematic Assembly Drawings

6030401-AS Ac Pwr Distribution Pcb Asby (Page 1 of 1), page 10-5
6030408-AS Analog Daughter Pcb Asby (Page 1 of 1), page 10-8
6030410-AS Digital Pcb 80188 Asby (Page 1 of 1), page 10-9
6030529-AS Analog Pcb W/Daughter Pcb Asby (Page 1 of 2), page 10-17
6040400-AS Analog Measurement/Dc Pcb Asby (Page 1 of 1), page 10-25
6040401-AS Pcb Keyboard Adapter Asby (Page 1 of 1), page 10-30
6040403-AS Keyboard/Daughter Board Asby (Page 1 of 1), page 10-32

Schematics

6030401-SC Ac Pwr Distribution Pcb Asby (Page 1 of 1), page 10-7
6030408-SC Analog Daughter Pcb Asby (Page 1 of 1), page 10-8
6030410-SC Digital Pcb 80188 Asby (Page 1 of 6), page 10-11
6030529-SC Analog Pcb W/Daughter Pcb Asby (Page 1 of 5), page 10-20
6040400-SC Analog Measurement/Dc Pcb Asby (Page 1 of 3), page 10-27
6040401-SC Pcb Keyboard Adapter Asby (Page 1 of 1), page 10-31
6040403-SC Keyboard/Daughter Board Asby (Page 1 of 1), page 10-33

601PRO Seriesy, Service Manual

10-3



10-4 Schematic Drawings



A | B

NOTES:

10 REMOVE MASKING. SOLDER A PRETINNED
1/4 INCH PIECE OF COPPER BRAID, 19430
TO BRIDGE THE GROUND TRACE. MARK REV
_ OF BOM
71022 BUS WIRE FROM U5 PIN 13 TO
K6 PIN 8 AND K5 PIN 8.
i /
o RS A3Y L0¥0E09 g ¢
Q 1 CR3 03 8
[/>) CR1 [[:] °oe g
8
8 SOLDER SIDE a0 o3
< 328 28
. Kt |9 N 23 2
K2 K4 K6 K8 R
3
7 C e & q
@ c1
M Jo
g 1 NTC1 USE 49088
/_ SPACER CABLE S
O SOLDER INTO J8
6 R1
92| 5 J6 @ O
] d K3 K5 K7 (
c cT1 -
5 )J (SOLDER SIDE)
—AT 1 P us
CABLET / T sADt o CR2  cRra CR5
FB1 | +
—| SOLDERTO @ R2 b —
J5 & J6
SEE DETAIL A 57 put puzlpous |
4 J1 1 NZ 1 RN1 ] 1 RN2 J
Cararrar
O O 2le)z e O
- Tt -
3 \— PIN 1 ORIENTATION
NOT REQUIRED
7X
AC POWER DIST PCB
DETAIL B
2
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES DRN BY: B.SMITH 11096
o015 ANGULAR TOL Xa2X" FUOR BEEDMD | R
X010 SURFACEFINISH &3 M o TmE
F__| NOTE 2:CHG 71025 TO 71022 38253 | 711701 BPS xxx'tjoos e f ;ﬁi@&ﬁ%ﬁg AC POWER
E | ADDDETAILC 33721 | 7/18/00 B8PS . 1T NOR THE INFORMATION CONTAINED
L DETAIL A A N e Dol TCOASEY
C | ADDREWORK VIEW 20428 | e2007 BPS ‘OF BIO-TEK INSTRUMENTS INC. p
B CHG 71134 TOCABLE T 28620 w221187 BPS REWOVE REAR SHAR THIRD ANGLE PROJECTION C 603040 1 _AS F
- " 8i P|
R:v RELEASE TO D»;R;:;r:;u z::cz u:u y:: :s DO NOT SCALE | aLsurrs EDGES —@———‘E_ ISCALE: 2/1 ISHEET 1 oF 1
401-AS Ac Pwr Distribution Pcb age 1 of
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Front: -

6030401-AS Ac Pwr Distribution Pcb Asby (Page 1 of 1)
Back:

6030401 Ac Pwr Distribution Pcb Asby BOM
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4 stributi

6030401-AS Ac Pwr Distribution Pcb Asby rev H As of 12-10-01

ltem Description Rev | Qty | Remarks
19430 SOLDER BRAID .220W A 0 AR
21004 DIODE 1N4148 SIGNAL B 5 CR1-5
28014 TRANS ARRAY 2004 B 2 U4,5
28126 IC HCPL2731 DUAL OPTOCOUPLER A 3 U1-3
29108 TRANSIENT SUPPRESSOR 12V E 1 SAD1
29112 TRANS ZORB 1.5KE400A 400V C 3 SAD2+4
32100 RES 100.00 OHM 1% 1/4W B 1 R2

32111 RES 249.0 OHM 1% 1/4W B 1 R3

33080 RES 10K OHM 1% 3W E 1 R1

37108 RESNET 2K 9R10P A 2 RN2,3
37109 RESNET 1K 9R10P A 1 RN1
38083 RES 470 OHMS 1% 3W A 1 R4

42214 HEDR 6-P .156 CTR TIN B 1 J1

42581 HEDR 16PIN .1X.1 4 WALL B 1 J7

46083 INRUSH CURRENT LIMITER 2.5 OHM A 1 NTC1
49088 SPCR COMPONENT 1/16 TEFLON A 1

49510 HDR 4POS MATE-N-LOK A 1 J2

49515 HDR 3POS MATE-N-LOK A 2 J3,9
49524 HDR 6-P .100 PCB MOUNT GOLD A 1 J4
6030401-AS -AC PWR DISTRIBUTION PCB ASBY F 0 DOCUMENT ONLY
6030401-SC | -AC PWR DISTRIBUTION PCB ASBY B 0 DOCUMENT ONLY
6030401-TP__ | -AC PWR DISTRIBUTION PCB ASBY [o] 0 DOCUMENT ONLY
6030522 CABLE HIGH VOLT ASABY C 1 [CABLE S]
6030523 CABLE CURRENT SENSING B 1

6031401 AC POWER DISTRIBUTION PCB A 1

62024 RELAY 5A SOLID STATE C 1 K1

62027 FILTER EMI SUPPR .5-1GHZ A 1 FB1
62037 FILTER EMI 2200PF 100VDC A 7 FL1-7
62039 RELAY SPDT 16A B 7 K2-8
63010 CURRENT SENSOR 50/60HZ CS60 A 1 [CT1]
71022 WIRE 24AWG TEFLON SOLID YELLOW B 06 | []

81007 CAP 100 uF 16V ELEC E 1 C3

83050 CAP .001UF DISK 300VAC LINE A 2 C1,2
85024 CAP .1UF 50V CER B 3 C4-6
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6030401-SC Ac Pwr Distribution Pcb Asby (Page 1 of 1)
401- r Distribution Pc b Back:

6030408-AS Analog Daughter Pcb Asby (Page 1 of 1)
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6030408-SC Analog Daughter Pcb Asby (Page 1 of 1)
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NOTES:

1. ALL COMPONENTS INSTALLED ON COMPONENT SIDE.

5030408 REV D_,/-— MARK REV

OF BOM

§
NlizdH
(o]

A RELEASE TO PRODUCTION

30114 | 1211207 8s | DO NOT SCALE

=
[ R2 |
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
'ALL DIMENSIONS ARE IN INCHES GRNBY. _ BSMITH | wawsr
PRODUCTION TOLERANCES ENGR
X015 ANGULAR TOL.X#2.X*
m:)gs SURFACEFINISH 63 J" TS DOCULENT CONTANS CONFIOENTAL TmE:
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R St PCB ASBY
v‘ll'g;%g mmsn mm«sém'c SIZE DRAWING NO.
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LS — . o 6030408-AS

BREAK SHARP
EDGES —@-————E— SCALE:

211 Jnesr 1 oF 1

2]
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.l'-:]

WA
#

g | ]
o N/

6030408-AS Analog Daughter Pch Ashy (Page 1 of 1)
4 Daughte B

Note: 6040403-AS and SC will replace the 6030408 respectfully. See

6030408-AS_Analog Daughter Pcb Asby rev A As of 12-10-01
Item Description Rev_| Qty | Remarks
25108 IC LT1017CN8 COMPARATOR A 2 U1,2
32030 RES 100.0K OHM 1% 1/4W C 1 R3
32042 RES 10.00K OHM 1% 1/4W B 2 R1,2
42689 SPCR PCB 4PIN .6 BD-BD .1LEADS A 2 P1,2
6030408-AS | -ANALOG DAUGHTER PCB ASBY A 0 DOCUMENT ONLY
6030408-SC_ | ~ANALOG DAUGHTER PCB SCHEMATIC A 0 DOCUMENT ONLY
6031408 ANALOG DAUGHTER PCB A 1
85024 CAP .1UF 50V CER B 3 C1-3

10-8

i

BIO-TEK Instruments, inc. | Title

Industries Park
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030410 Digital Pch 80188 Asby BOM

6030410-AS Digital Pcb 80188 Asby rev F As of 12-10-01 (Page 2 of 2)

Item Description Rev | Qty | Remarks

6030229 FRMWR BOOT TEST DWNLD V1.02 B 1 us

6030410-AS | -DIGITAL PCB 80188 ASBY D 0 DOCUMENT ONLY

6030410-SC_ | -DIGITAL PCB 80188 SCHEMATIC B 0 DOCUMENT ONLY

6030410-TP__ | DIGITAL PCB 80188 TEST PROC B 0 DOCUMENT ONLY

6031410 DIGITAL PCB 80188 B 1

61036 ALARM PIEZP 3.3KHZ B 1

62027 FILTER EMI SUPPR .5-1GHZ A 3 BNX1,2,3

62037 FILTER EMI 2200PF 100VDC A 32 | FL1-7,10-35

62064 FILTER EMI SM BEAD 1206 B 30 | FB1-30

62065 FILTER EMI & 50V VARISTOR B 4 FLZ1-4

81026 CAP 100UF 35V ELEC B 1 C26
c1-

84040 CAP 10 UF 25V TANT SIZE 7343 A 10 | 3,16,17,24,27,29,31,3
3

84054 CAP .0033UF FILM A 1 C12

84066 CAP 1UF TANT 35V SIZE 3528 B 7 C4-7,18,19,84

84072 CAP 47UF 16V TANT SM 7343 A 1 C15
C8-11,13,14,20-

85024 CAP .1UF 50V CER B 36 23,25,28,32.38-50,83

6030410-AS Digital Pcb 80188 Asby rev F As of 12-10-01 (Page 1 of 2)
Item Description Rev | Qty | Remarks
19963 SCR SELF TAPPING 2X3/16 A 2
21004 DIODE 1N4148 SIGNAL B 1 D8
23012 OP-AMP DUAL LF442CN C 1 U16
23015 IC 7524 MULTIPLYING DAC SO B 1 uU15
25094 IC L7662CPA NEG CONVERTER B 1 u17
25136 IC DS1233-10 ECONO RESET A 1 U2
25140 IC 74HC574 SOP20 A 4 U20,22,30,31
25145 IC 74AC138 SOP16 A 1 us
25146 IC 74HC541 SOP20 A 1 uU14
25151 IC 74AC573 SOP20 A 2 U11,12
25158 IC 74HC540 OCTAL INV BFR DW20 A 2 U27,29
25159 IC 74HCO05 HEX INV OPEN D14 A 2 Ug,10
25161 IC 74HC273 OCTAL D FF&CLR DW20 A 3 U26,28,23
25162 IC DS1307 SERIAL RTC&64X8 DIP8 A 1 U3
25163 IC 80C188EB UP 20MHZ PLCC84 70 B 1 U1
26024 IC 2003A TRANS ARRAY SM A 1 u24
27013 TRANSISTOR 2N7008RLRA N-CH F 2 Q1,Q2
28044 VOLT REF 2.5 LT1009 0.2% B 1 uU19
28158 IC MAX208 RS232 4T/4R ESDDS024 A 1 U4
29109 TRANSIENT SUPPRESSOR 5V C 7 D1-7
29140 IC 128KX8 STATIC RAM TSOP 8X20 C 1 U6
29155 IC 82C55A2 PLCC-44 24-BIT I/0 A 1 u21
29156 IC ROM-FLASH 512KX8 AT29C040 A 2 U7,18
32042 RES 10.00K OHM 1% 1/4W B 3 R13,14,16
32047 RES 1.000K OHM 1% 1/4W B 1 R8
32163 RES 8.250K OHM 1% 1/4W D 1 R9
32181 RES 49.90 OHM 1% 1/4W B 2 R10,15
32266 RES 20K OHM .1% 1/4W D 2 R11,12
35003 TRIMPOT 2K, 1T A 1 "RT1"
37046 RESNET 10K SIP 10PIN 9RES 5% A 4 RN2,3,4,5
38020 RES 2 OHM 2W .5% C 1 R7
38088 RES 30 OHM 5% 1/8W 1206 B 3 R5,6,17
38107 RES 2.00K OHM 1/8W 1% 1206 SMD A 3 R20-22
42211 HEDR 3-P .100 CTR LOK GOLD B 1 J4
42312 HEDR 34PIN .1X.1 A 1 P5
42581 HEDR 16PIN .1X.1 4 WALL B 3 J1,2,3
42715 CONN 5-DIN RA PCB & SHIELD A 1 P4
42717 CONN DB25F RA PCB SHELL&INSERT A 1 P3
42718 CONN DB9YF RA PCB SHELL&INSERT A 1 P2
46096 FUSE PTC 0.4A/0.8A 60V A 1 PTC2
47049 BATTERY 3V LITHIUM COIN A 1 [1
47050 BATTERY HOLDER 3V LITH COIN A 1 B1
49014 TERM PCB B 3 TP1-3
49056 SOCKET I.C. 40-PIN DIP B 1 U13 SOCKET
49374 SOCKET IC 32-PIN DIP A 1 U5 SOCKET
49478 SOCKET 84-PIN PLCC B 1 U1 SOCKET
49502 HDR 16S THRU BOARD A 1 [J5]
49503 HDR 10P .1X.1 RTANG B 1 J6
49741 CRYSTAL 32.768KHZ A 1 Y2
49743 CRYSTAL CLOCK OSC 32 MHZ B 1 Y1
54005 SW DIP 4-SW SIDE-ACT A 1 Swi1
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6030529-AS Analog Pcb W/Daughter Pcb Asby rev D As of 12-10-01 (Page 1 of 2)

6030529-AS Analog Pcb W/Daughter Pcb Asby rev D As of 12-10-01 (Page 2 of 2)

Iltem Description Rev | Qty | Remarks

12160 SCR PNH 4-40X3/8 SS TYPE F PHH A 1 2 (1]

15005 NUT KEPS 4-40 STEEL ZINC A 1 1 11

18008 WSHR SHLDR 4 .04TK NY B 1 2 1]

19186 SEMS 6-32X1/4 ST PHIL ITOOTH AT 4 (]

19187 SEMS 4-40X1/4 ST PHIL [TOOTH AT 1 11

19218 SEMS 4-40X1/2 ST PHIL ITOOTH A 1 2 11

19225 SEMS 4-40X3/8" ST PHIL ITOOTH A T 1 111

21004 DIODE 1N4148 SIGNAL B | 9 | D-D8, [D9]

23012 OP-AMP DUAL LF442CN c [ 1 |u17

23064 IC AD736 RMS-DC CONV A 1 1 |uis

23071 OP AMP LT1014 QUAD C | 1 |ua

23008 IC AD620B INSTRUMENTATION AMP A | 1 Juis

23120 IC PRECISION OP AMP AD620AN A | 1 U3

25100 IC 74HC14N HEX INV SCHMITT D [ 1 [u20

25108 IC LT1017CN8 COMPARATOR A | 2 |use

25109 IC LT1013CN8 LOWOFFSET OPAMP B | 1 |uo

26002 TRANSISTOR 2N4123 SIG NPN AT 1 a2

27013 TRANSISTOR 2N7008RLRA N-CH F | 6 | Q61012

27016 MOSFET N-CH 70AMP C 1 3 [[a15.41]

27017 FET PWR N-CH 800V ISOWATT218 A T 2 [a3s

28072 IC PVI1050 ISOLATOR MICRO ELEG A 1 U2

28118 IC 5841 8BIT SERIAL IN LATCH A 1 6 |U2i26

28126 IC HCPL2731 DUAL OPTOCOUPLER A | 4 |U1014,18.19

28147 IC LT1021 VOLT REF 5V .05% A | 2 |U1216

29108 TRANSIENT SUPPRESSOR 12V E | 6 |Zz38

29112 TRANS ZORB 1.5KE400A 400V c [ 1 |21

29147 TRANSZORB 30V Bl DIRECTIONAL Al 1 (22

32030 RES 100.0K OHM 1% 1/4W C | 2 [R3032

32034 RES 249.0K OHM 1% 1/4W D | 4 | R20.212526

32039 RES 1,00M OHM 1% 1/4W B | 2 | R2427

32041 RES 1.000 OHM 1% 1/4W B | 1 [R35

32042 RES 10.00K OHM 1% 1/4W B | o |R495058
60,63,64.76,77

32044 RES 20.00K OHM 1% 1/4W B | 6 | R18,19,22,23,2941

32047 RES 1.000K OHM 1% 1/4W B | 1 |Ro

32052 RES 2.00M OHM 1% 1/4W B | 1 |[Ri0

32088 RES 18.20K OHM 1% 1/4W c [ 1 [r

32100 RES 100.00 OHM 1% 1/4W B | 7 | R31,3343.79-82

32112 RES 2.00K OHM 1% 1/4W B | 5 | R1.36,39,40,56

32134 RES 4.75K OHM 1% 1/4W B | 2 | R6566

32181 RES 49.90 OHM 1% 1/4W B | 2 [R5152

32195 RES 22.10 OHM 1% 1/4W 8 | 1 |R78

32199 RES 499.00 OHM 1% 1/4W B | 6 | R3467.6071.73.75

32222 RES 4.99K OHM 1% 1/4W B | 2 | R68 [R57]

32259 RES 309 OHM 1% 1/4W B | 1 | R4

32260 RES 887 OHM 1% 1/4W B | 1 | R0

32261 RES 127 OMH 1% 1/4W B | 1 |R2

32276 RES 499K OHM .1% 1/4W D | 4 |[RIL,131442

33080 RES 10K OHM 1% 3W E [ 1 |R7

35006 TRIMPOT 5K, 25T A | 1 |RT

601PRO Seriesy, Service Manual

Item Description Rev | Qty | Remarks
37002 RESNET 10K OHM 5R 6P SIP B | 1 | RN3

37067 RES 249K 1% 1/4W D | 3 | Ri2,15.16
37068 RES 1K .1% 1/AW D | 2 | R6i62

37108 RESNET 2K 9R10P A | 2 [ RNi2,

37112 RES 2.49M 1% 1W B | 2 |R35

37119 RES 2 OHM 5W 5% B | 1 | PTC6

37126 RES 1.0 OHM .1% 2W A | 2 | R83s4

37129 RES 3.16K .1% 1/4W A | 1 |R55

37132 THERMISTOR PTC 39MA 265VDC B | 3 | F1,PTCI,PTC2
37133 RES 5 OHM 10W 1% B | 2 |I[R28]

38015 RES .01 OHM 2W 5% E | 4 | R4548

38018 RES 158K 3W 1% B | 2 | R4S

38019 RES 2.15K .1% 50PPM C | 2 | R5354

38053 RES 49.9K 1% 1/4W c | 1 [Ri7

38084 RES 12.0K .1% 1/4W C | 3 [ R37,3844
38096 RES 43K OHM 5% 5W WW 300V B | 1 |R6

42063 HEDR .25 MTAB A | 3 |J568

42319 HEDR 4-P .100 PCB MOUNT GOLD A | 2 [ 2

42324 HEDR 5-P 100 PCB MOUNT GOLD A 1 1 [J9

42581 HEDR 16PIN .1X.1 4 WALL B | 1 [ J7

46087 FUSE RESETTABLE 8 AMP HOLD A | 3 | Picas

46088 FUSE RESETTABLE 0.9A A | 1 [ Prcr

48204 LABEL PCB .80" X .25" B | 1

49014 TERM PCB 8 | 3 | TPi3

49510 HDR 4POS MATE-N-LOK A1 1 [J3

49515 HDR 3POS MATE-N-LOK A 1 [Ja

49524 HDR 6-P .100 PCB MOUNT GOLD A | 1 [Ji0

49552 PAD THERMAL TO-218 Al 2 (11

56014 THERMOSTAT 60 DEGREES C 70220 A | 1 |13

6030408 ANALOG DAUGHTER PCB ASBY A | 1 [[ug

6030526 CABLE ASBY BLACK WIRE A | 1 | CABLEU
6030527 CABLE ASBY RED WIRE A | 1 | CABLEV
6030528 CABLE ASBY GREEN WIRE A | 1 | CABLEW
6030529-AS | -ANALOG PCB W/DAUGHTER PCB C | 0 | DOCUMENT ONLY
6030529-SC | -ANALOG PCB W/DAUGHTER PCB C | 0 | DOCUMENT ONLY
65030529-TP | -ANALOG PCB W/DAUGHTER PCB TP B | 0 | DOCUMENT ONLY
6031407 ANALOG PCB ENHANCED A | 1

6032006 HEATSINK 601 ANALOG PCB B | 1 1

6032016 XFRMR MAINS ON AP CUSTOM c | 1 X

62014 RELAY 30A SPDT 20 MOHM ON RES F | 3 | K256152
62025 RELAY SPST MINI REED HI VOLT B | 4 | K36

62026 RELAY DPDT 12V NON-LATCH 2A D | 2 [Kisa

62027 FILTER EMI SUPPR .5-1GHZ A | 3 | FB1-3

62037 FILTER EMI 2200PF 100VDC A | 11 [ FLI-11

62038 RELAY DPDT 5A A | 1 K

62039 RELAY SPDT 16A B | 1 | K53

62040 FILTER EMI BEAD LEADED A | 2 (U2

62046 CONV DC-DC 12VDC IN 500 OUT A | 1 |01

62048 RELAY SPDT SMALL SIG 12V COIL A | 45 | K8-50.55,56
62050 CONV DC-DC +12DC IN +/-12 OUT B | 1 | uni

62055 CONV DC-DC 12V TO 12V 62MA Al 1 U7

71023 SHRINK TUBE 1/16" B | 0.05 | [OVERD9]
81007 CAP 100 uF 16V ELEC E | 9 | C1,58414649.73
82003 CAP 10 uF 25V TANT c | 7 ‘2323-24-30'32'36'40'4
82013 CAP 47UF 10% 20V TANT RADIAL E | 1 ]c2

83067 CAP 22PF 500V 5% NPO CERAMIC C | 2 [crars

Front: -
6030529 Analog Pcb W/Daughter Pcb Asby BOM

Back:
6030529-SC Analog Pcb W/Daughter Pcb Asby (Page 1 of 5)

10-15



RYCLK B—
Ryse B>
RYINH D~
o . . .
= Im Cc62 >~ Im C60 Im c66 s Im S —d 10
GND 1nF 1nF nF nF
o 3 K s 3 K s 3 K [ 3 K [ 3 x 5
RYDAT B> SOIN soout SOIN soouT g SOIN sDouT SOIN spouT SO soout  —X
2 18 —_— 2 18 — 2 18 — 2 18 P 2 13
i cLOCK ot [~ RrY1 CLOCK ot f—— Rvy 1 cLocK o1 f——P Ry17 ‘— cLock 0t [ RY25 ——1 cLocK o1 f~—— Rv41
T kg — 7 17 — 7 17 — 14 v — 7 1
STROBE 02 [ rv2 STROBE 02 p——F RY10 STROBE 02 P Rrv18 STROBE 02— RY26 STROBE 02— Rva2
8} — 8 —_— 8| — 16 —_— 8| — 18 — 8| — 18 — 8| — 18
OE 03 [ Rv3 oE 03 = RY11 OE 03 [ RV19 oE 03 [——P Rvz7 3 03 —— Rva3
il — 15 — 15 — 15 . 15 —
u24 04— Rva u23 04 [——P RRY12 u22 04 P RY20 u2s 04 f[—— Rv28 u21 04 [P Rves
5 14 Do 5 14 . S5 14 PE— S 14 —_— 5 14 —_—
+5v VoD 05 [ RY5 v VoD 05 = RY13 *5v VoD 05 [P Rv2! +5¢ vop 05 [~ Rv29 iy Voo 05 f———P Rv4s
13 JR— 13 JE— 13 — 13 —_— 13 —
cs2 06 [— IRY6 ss 06 |—— ®r14 o1 = 06 [~ iRv22 06 —— RY30 s . . 05 [ Rv4s
-~ 12 T~ 12 [ T 12 — 72 12 R -~ 12 —_—
W uenseat o7 [ Rv7 ] ucKssal o7 ——= TRYIS W Ucnssat or —» "2 c . UoNss1  op bt TRY31 o ucNses1 or —— Rvat
4 11 —_— ) 4 1 —_— : a 1 — 1 . 1 —_— : 4 1 —_—
@—] oo o8 —— RY8 ——] N0 08 [~ IRY16 ®— N0 08 [ Rv24 LGND 08 [—— Rv32 @— wenD 08 [—— Rvag
VEE _ VEE VEE _ VEE VEE  VEE VEE _ VEE VEE _ VEE
l I I I 1 | 9 I 1 9 1 9 1 [
L L < L
- . - - L
eNo GND = aND oND GND
+5v
1.2 3 4 56 7 8 910 1 2 3 4 55 7 8 910
FLS
fo o ¢ ¢ o m w x x X] RV XXXXXXKXE
1 RN2
DSS06 x« x
TO DIGITAL PCB
17 FLa IRYDATA 2 R80 o
RYDATA 1 s rm I vee |2 I AN # RYDAT
RYCLK 2 I Ds5305 I 2., vo1 |2 74HC14
RYSTB 2 l—‘ s ], v b= ——
4. 3 3 R79
RYEN . o 2. voz }—& 4 e P RYCLK
+50FA — DSS306 c57 100
+SDFA .ﬁ_.J J,___j\ HCPL-2731 ! (
IRYSTB 1J20
el Lz R82
8 o™ 1 10 vee —2& 0.uF id\ — AN # RYSTB
DSS308 L 2 1 vo1 L ]
=4 l 4 ute N TeHC14
2 GND RYEN
— FL1 A [}
N rm. 2. voz
X Dss308 . yz2o v R81
-3 < HOPL2731 = A . 10 AAN- » RYINH
GND -1 s -4, —
13¢ C53 C54 CS5 ~ e 100
r~. ~. 7~ AT~
14 Tee T nF nF TaHCH4 T4HCH4
+DAC 15 .
DA 18 ‘v SRSCH4 TIICE8 TTC70  Ten
c63 nF nF 10F 1nF
F -
— +ECG_SIG u20 GND
FLT -
DS5306 TaHCH
o GNo
10K
q
m = NOTE: ALL RESISTORS ARE 1% 1/4W
= RE3
conD oND 10K b~ o5 UNLESS NOTED OTHERWISE, AT
T sswe 70 DEG CELSIUS THE RATINGS
e e ARE AS FOLLOWS:
TO POWER PCB RNS5 = 1/4W 250V
. /o~ RNEO = 1/2W 300V
J10 12¢
Rl RNBS= 1W 360V
caND .
ECUR+ L ECUR+ TP1  (GND) -
[ ] ~
GND
ECUR- R——P ecur-
~5PS " o5 s A
112p8 T = 47 . 8
PSGND e i 2 2
BNX002-01 2 c
-12PS 1 c
- » v sHT | Rev
{ 100uF 603 B01PRO SERIES
BNX002-01 '_'-'_— e Az DESCRIPTION
GND — ANALOG PCB W/DAUGHTER PCB
o o DRAWN
> v PBK 112896
CHECKAD
'H_'(;:"‘F SZE | FRENARE ‘owa. o, REV.
s 1A C SHT 2: CHG TO ADG20AN OR LT1167CN 34058 12/15/00 WON
[annd B 6031529C.SCH 6030529-SC c
SNX00201 B | ADD DIODE D8. p4 U144, CHANGE RST TO 4.99K 30454 0s/1%98 WON
A _| RELEASE TO PRODUCTION - WAS 6030107A SCH 30198 02720098 WON ]
SCALE: NONE SHEET 010108
REV DESCRIPTION ECO NO. DATE REV BY
— —— e tnas

alog Pc aughte

10-20 Schematic Drawing



w2v 2
—
G
=] o5t L
f I¢ Ry o Y R
A A i
F A J— vz3028
o = wvzr —
° 3w n AD62CAN OR for K32
oss3%8 LT1GTeN
2 ws sPECCAL B> 2
RT1 iﬁ&i—o "
v v
RG L= K24
s u s vz3028 ]
- 10
RG REF, ~UKT)
5 sl he.la "av
2 vs Is ( — |
) V230268 K15
DSS306 0—_!
hd FLio o o | o
v al. é. a vizv
= L K 4] K33 V21028
-1
It} Riav E:AiAv [l D A ) 10 A PECCAL B> wl >
A98K 248K 2. A: l. 2 < 'm_' nl. ﬁ. K] "z - A1 { <. RN
1% 1% — w17 B> —
HE33S vZnzs V23026
K3
R11 R12 K34 I
: AAN AAN 1l Aals ’_sz 1 . [
409K 249 2 ¢ﬁ_.3_4—,m pras =
> - 10
% an = s ::1;( w0l U .:l: e 1L N
e— -—l - 1
< o s p——it tdee——0 412y fE V23028 — ’
K4 — vasozs
i oy ls V23026 —
LPE IRY&1
At r—
HEXIS
L | 8 L] k8
R14 R16 e 5 wl ] > vours-
AAA AAA, 1]l Aa 14 10,
\AAJ \AAd 'l‘ fmT; B 1. l‘ll 13 e
49 2 o2y z ‘b'—i—dmu wa B A-{}r2 a2 =] >
A% A% L vazs
HESSS
V23028
To Power Pcb
4
1
u
2
—X
3
" . ° .
| crs | cr | c8o | c81
33008 100pF 560pF 390pF
v % I ) % —
J3 - sl 200v 200v ’-— 200V 200v K58
! . © & PR % -
T —e K1 ,_.__L iﬂ'z"——’VV‘l_°*12' < -«1‘ 5 & PN 10 LEAK+
2 a __,—’_'L] 8 da K 4 .
" . © sl ta 0 2y
] 5 {1 .2y =
3 o I — V23028
s - Y48 vaxze RY47
4 —
[T} “12¢ H—{}——arw
RKS-11 R10 IRv25
2Mog
To Power Power Transformer Mains
Tﬂm Configuration Relay
Moo loput NC=230v NO= 115y 3 xT1 . gt I
7 8
, kil
— I._.'IL_/’ o
C
ol L} il 1
oszv
. o4 ° @ '3 o
3] ol
o 1 L, J3E].
—L e | i = @ 2 . ” K ], -~
STHVE2FI STHVB2F1 - C | > -ISOL
7 3¢ £
po o BN o oK wm . _
L5KE 1l @S W 1 o » +IS0L PHOMCT N0, PROKCT NAME
; | N
603 601PRO SERIES
g IF-8-1040 sy o———f}18
os2Y arROWALS DATE SescR:
—— ANALOG PCB W/DAUGHTER PCB
wrs — orKN
PBK 11125798
CHECKED
BZE FILE NAME DWG.NO REV.
[ B 6032529C.5CH 6030529-SC Cc
SCALE: NONE | SHEET 020108
29 al aoce 2 Front: -
6030529-SC Analog Pcb W/Daughter Pcb Asby (Page 2 of 5)
Back:

6030529-SC Analog Pcb W/Daughter Pcb Asby (Page 3 of 5)

601PRO Seriesy, Service Manual 10-21



— e u16 R
Ko
HX LT1021 pr2s 19
o et o ] R62 1 s 4| k22
vIN vour  p—————eAAA 10 w0
3 rl_l] L brvrrad o . | .
“12v RY10 K A% —:—.4 “12v
— GNO L—— " e p—aiq= e .
V2326 vasezs wvia i
remmsaney a
— V23028 Ve
_ 12v
L3¢ el g ” e v
* -~ Rt 10 —$ =
—_— p——————— WA
a ~b-_.ﬂ_< freery N {j*
K A% ﬁ
V23026 — )
- vz3026
SNo 2y
K41 1 RY37  —
5
ﬂr 10,
] 'b_-..l._qw, @ |,
L—
23026 s
r Ar - P2 LEAKs P
K36 e }tarve
X L—
* - vayze
2 -ﬁ;_J_.q,w—. 2y To Measurement pcb
V23026 K31 Sy 5 J2
reo B \ d = 10 10 ‘I‘ 1
Kz |, l I —_— [-j LEAK-
2 = IRY12 Rvia p—its D
5 — V2028 2 LEAK+
2 tl—--l—-d RS PTC2 av iﬁ PTC1 V23028 R
pTC250 <1 prezso P vouTs+
V23028 N . R
K37 10 ‘]‘ VoLTS-
ToECE N
ot | sl >_L_.ﬂ'}_|..‘l__° v
TERMINALS 19 B K28
» a b_L‘W 58 " fo—
L—
1
- puTLILZ (é) i 2  vourse p——I
2 PE
RL . Ka3 1% 2 vouTs-
3 I
A 12 >
s 4 b——-‘-—( RYT .
w J 1. K20
V23028 3 1
v J — wsoL it e 10 - To Measurement pch
K38 —_— . E da
. 1¢ Rz i el . e J
[t V328 o
e e 1
[} iRz 2
K12 +
vaa28 )(-Lwl 5 === Cs
isoL B> 1 T roour 3
K44 -
st 47 X vz b——‘-éé‘ 2. 2y I A
10 —_J &
V2326
2 tl—-ﬂ—< iRYe -
V23026 K10 GRD
5
— »H
10
K3g
sl A" X T il cre
- v Ii -
] -"j_',~__l___<_‘.m
S — +12v
v2%28
K45
+ +
. A ————— ¢ == c49 = c48 =<cs ==<cn
secesie o T 100uF T 100uF 100uF I 100uF
—a 499K
R67
vans VWV - .£C6_SIG pt A
IKAG LL)( - GNo
3
=T 499 2y
v2%26
Ka? c2
Hx A
5 ar
o r el D N
Pt - ' 5
R71
V2026 4 .
499 .
K48
I;—-'-X
-1
12 EAA
o7 PROJCT NO. PROJECT NAME
P L 127
N 000 601PRO SERIES
V2026 Wy
— 499 : e DESCRETION
e ANALOG PCB W/DAUGHTER PCB
5 4r'" FX R74 ORAWN
I 1 *—AM < PBK 117259
> . L_L‘_. ! :‘;95 jpromag crecao SZE | FRLENAVE DOWG. NO. REV.
vz oo o B| sosssnson 6030529-SC A
wvas  p————————— 400
SCALE: NONE I SHEET: 030005

10-22 Schematic Drawings



Ks2
36 ) . .
s L.L_,T s
2 * - 3l
U
R21 269K R18 20K R34 T90 <
499 PTC?
D8 RXE090
1‘——'( l—-———‘l
AGND R
2 > 4148 o > procaL
3ov e vsCYCLE
15KE z R83 R84
o 10 10
R3S .
N z| a3 1% %
9 H w w
£ P PECCAL
PTC3
q R46 R48
RUEBD0
ot 5% o 5% K51
38 PTCA PTCS R2BA Rass a » @ L) aw w @5 s
—“{W’V‘v WV YW\ MWV * J. .L i l 1. .
v RUEBOD 20 ™ S0 % s ™ Qs att RéS Ra7
w oW oW 1 l: ronos -1 P
pcs i o s o1 5% m
_W_ P z z4 - - 190
1
RUES00 I q)—'*l—,—-l*l—u o - RED
% I 4 2v 2 2y o-—‘b—-—{q——ib—ﬂ Y38 2 e
hitad * 2—{F e + NA1a8 3
B BLACK
™0 RN3 A =< BLACK
| 1ok 1000F
D5 1N4te =
BEN . GND
“zve g e ,
40
R39 R ol 3 l
x < x ) o ao s z
B
— P veer— = o] 4 anrons L Lo
. "o § Han T e
4> Gnp =& al o 2N7008 CcGND 1 gt 8 -
NeorET P> A2 voz & s S = e
RXS-5
HCPL 2731 =2 cr =< o
021 oF 1
w2y ) “av D—!D—'Q—D—d IRY34
Isoiated DC/DC. 7l 1N4148
Converter T
1 WO 4
_i c23 AT c24
T 1o ur AT 10uF
v
2w vo |4 c 12 A2
HPRIOT ){ I cn (':;5
FOND o A
R
k3
AGND
vy vize “z2vA
RSS s
A O— A\~ Rsa
L e —AM )
Srer RS8 s |s % R 215
SagaK 10K wo | L %
—_ V23028 :I. r \
> 2 > > Rs3
W b > oFFN (°5) e , s
D9 iN1ag 0—Dl—‘—‘ 9 %
RYR2 P~ =
1N24A
i)
AGND
> s
———— u12
v Isclated DC/DC 2R
Converter LT1021
R43 2 o
1w o Hl-@- AN L2 vin vour
Tea.y, wolbid Fewo 00
R N = 1o TPIz (AGND) . GND
v C32 4 == Cx
At cer com2 100 g
T Rqn U comp + % = PROVECT MO PROJECT NAME
25V et C30
comb = red 603 B601PRO SERIES
[l pod P U W p—" . |
23 » DAY
o1\ ~o * B 2vA ANALOG PCB W/DAUGHTER PCB
V. DRAWN
HLOTRIZD12 AGND PBX 11128%6
CHECKED = FLENANE DWG. NO. GV,
s B 60345298 SCH 6030529-SC B
SCALE: NONE l SHEET: 040008

Front: -

6030529-SC Analog Pcb W/Daughter Pcb Asby (Page 4 of 5)
Back:

6030529-SC Analog Pcb W/Daughter Pcb Asby (Page 5 of 5)

601PRO Seriesy Service Manual



us
~
€030408-SC
1 8 R22 3 R24 4 02
P11 P21 4 “12va Wy VW Q‘M——‘Iﬂ——ﬂ
Clz? 2 7 20K ™ Ne148 14148
P12 P22 c12 o
A c2 I
1uF 3 N 10 N
P13 P23
r2s AT
a s AAA i
-12va P14 P24 yvv -
248K v 8 a
.
LT1014
oY v
‘ 7 NEGFET
AGND LTi017
AGND 2.
AGND
>
vscvele B AGND  -12ve  +12a
= +
U —_—
POSFET
R30 R31 irio17
s o——A—4
100K 100
R38 a6
-12vA °———’VV\'——0—._‘,J ilm
AGNO = 2N7008
S 3 + c19 A
us s POSCLAMP I{
R29 LTo17 I \ AGND “2va +i2va
SENSE B> ‘V‘VAV @ 2 . nF
20€
/-&C":F ar
_Jn i I-Tn
v 2NT008
+
c20
AGND us 2 NEGCLAMP l I{
[Raliitg - I \
L5V I 8 10F
c1s
R32 R33
v O———AW\—4 Ré1 Qs
"00K " VA Wv =1 [T%
o P L 2ce
C31
AGND -12va. +12va — | {
OFFON B> g
N
"V
AGND
-12a ~12va
car cia c21
T4 I(
Y i\ n AN { ¢
wF 1wF oo
A% 15uF
4 4
~s ws
> 2 PR [4
wm vi cav y -1zva
u13 10uF
24 com  usour [ > 22 'A%
L c3s Tax
ADT3 T i
1 cc oF 3
AGND
PROACT NO. PROJECT NAME
B801PRO SERIES
AGNO e s12v .
oaTE DESCRPTION
e ANALOG PCB WIDAUGHTER PCB
PBK 1172508
CHECKED
szE FLE NAVE DWG. NO. REV.
1ssue0 B 6035529A.SCH 6030529-SC A
SCALF: NONE | SHEET. 0sol0s

lo aughter

10-24 Schematic Drawings



m

®

10

MARK REV —/

OF BOM

31

E]/\aa

001009

11

7] —

u3

~o ] o
g

U4

®
3

{r |
BEIR O

Q
©

48]_s 4

™ N
+5 15 +15 -l
T/
u2
S . R21 - .
= 1 ]
o«
S
- R20 -
R23
g i R19 | c30
g R22
[ T R24
R18 -
Lt
E ~ = f o | I
x|z <I R25 l-
i ) “
L
= = [—} — = (=]
28 || c29
a3 Ke ke ¢ K7 K8 K9
= | = |[ = ]
KS K11 K10

c27
- I&j
H :
x
1
—
T - /

71022

SOLDER BETWEEN
C33 & C32 AS SHOWN
ON SOLDER SIDE.

=] ~
ca1 ci0 | ca |E EE 8| c3s
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
ALL DIMENSIONS ARE IN INCHES ORN BY: B.SMITH 521199
PRODUCTION TOLERANCES "
X£015 ANGULAR TOL.X:2X* ENGRMRNS | MOV
XX+£.010 3
OKE 005 SURFACE FINISH 63 [ [T oocumen comas conFioewma. TME: ANALOG
- AND PROPRIETARY INFORMATION OF
MATERIAL: FINISH: BIO-TEK INSTRUMENTS INC. AND NEITHER MEASUREMENT/DC
IT NOR THE INFORMATION CONTAINED
THEREIN SHALL BE DISCLOSED TO OTHERS PCB ASBY
‘OR DUPLICATED OR USED FOR OTHERS REV
C | MOVE JuMPER satn | 71100 8PS T T TEN GoSENT | SIZE | DRAWING NO.
B8 HIGHLIGHT SOCKET 32817 9/24/99 B8PS THIRD ANGLE PROJECTION C 6040400-AS C
A_| RELEASE TO PRODUCTION 2078 | a2ams | 8PS | DO NOT SCALE | a CMOVE | BREAK SHARP _@__E__
REV DESCRIPTION ECO | DATE BY ALLBURRS EDGES [SCALE: 21 ls*n 1071

40400-AS Analog Measuremen Page 1 of 1

601PRO Seriesy Service Manual

Front: -

6040400-AS Analog Mcasurcment/Dc Pcb Asby (Page 1 of 1)

Back:
6040400 Analog Measurement/Dc Pcb Asby BOM



404 rement

P

6040400-AS Analog Measurement/Dc Pcb Asby rev D As of 12-10-01 (Page 1 of 2)

6040400-AS Analog Measurement/Dc Pcb Asby rev D As of 12-10-01 (Page 2 of 2)

Item Description Rev | Qty | Remarks

6040204 IC INST AMP PGA202BG TESTED A | 1 [

6040400-AS | ANALOG MEASUREMENT/DC PCBASBY | C | 0 | DOCUMENT ONLY
6040400-SC_| ANALOG MEASUREMENT/DC PCB SCH B | 0 | DOCUMENT ONLY
6040400-TP | ANALOG MEASUREMENT/DC PCBASBY | C | 0 | DOCUMENT ONLY
6041400 ANALOG MEASUREMENT/DC PCB A | 1

62048 RELAY SPDT SMALL SIG 12V COIL A | 11 | KiA1

62053 CONV DC-DC +12 TO +/- 15V A 1 1 (Ui

71022 WIRE 24AWG TEFLON SOLID YELLOW B | 01 [(]

82003 CAP 10 uF 25V TANT C | 6 |cC47.2437

82013 CAP 47UF 10% 20V TANT RADIAL E | 5 |C1.9,1031,32
83012 CAP 10 pF 1000V DISC A | 1 [c23

83051 CAP 270PF 5% 200V NPO CER A | 5 |C2627.3335
84048 CAP 1UF 53V POLY FILM B | 2 |Ci820

84060 CAP .015UF 5% 250VAC PP FILM A ] 1 [c29

84061 CAP .22UF 5% 200VAC PP FILM A | 1 [cao

84062 CAP .022F 5% 250VAC PP FILM A | 1 [cC28

84068 CAP 47UF 63V FILM 10% A | 3 | Ci315

84073 CAP 1.0UF 100VDC PEF 10% 85C A | 4 | Cc3s41

85024 CAP .1UF 50V CER B | 10 | C23811.121617,19

21,22

Iltem Description Rev | Qty | Remarks
21012 DIODE 200V 1MA D 4 D1-4
22046 DIODE SIP 9P COMMON CATHODE A 1 DN1
22056 TRANSIENT SUPPRESSOR 24V BIOIR _A 1 D5
23104 IC OP AMP OP285GP A 1 U9
25113 IC AD637JQ RMS-TO-DC CONV B 1 U10
25126 IC MAX170 12BIT A/D CONV C 1 U1
26025 TRANS ZORB SA7.5CA B1-DIR B 2 SAD3,4
27013 TRANSISTOR 2N7008RLRA N-CH F 2 Q2,3
28050 VOLT REG +5V LOW-DROP-OUT C 1 Q1
28126 IC HCPL2731 DUAL OPTOCOUPLER A 5 U4-7,13
28129 IC OP AMP DUAL OP270GP B 1 U11
28162 IC OPTOCOUPLER DUAL HCPL-263N A 2 U2,3
32030 RES 100.0K OHM 1% 1/4W C 2 R5,6
32039 RES 1.00M OHM 1% 1/4W B 1 R41
32042 RES 10.00K OHM 1% 1/4W B 2 R9,10
32047 RES 1.000K OHM 1% 1/4W B 2 R4,8
32057 RES 75.00K OHM 1% 1/4W B 2 R2,3
32100 RES 100.00 OHM 1% 1/4W B 4 R1,7,34,42
32111 RES 249.0 OHM 1% 1/4W B 2 R13,14
32112 RES 2.00K OHM 1% 1/4W B 2 R11,12
32207 RES 750.00 OHM 1% 1/4W C 1 R35
32276 RES 499K OHM .1% 1/4W D 2 R32,33
32343 RES 30.1K OHM 1% 1/4W A 4 R37-40
33080 RES 10K OHM 1% 3W E 4 R18-21
35008 TRIMPOT 10K, 25T A 1 "RT2"
35011 TRIMPOT 50K, 25T A 2 "RT1","RT3"
35012 TRIMPOT 1K, 25T A 1 "RT4"
37031 RES 100K OHM .1% 1W B 2 R25,26
37051 RES 1.5K .1% 1/4 WATT 50PPM D 1 R16
37067 RES 249K .1% 1/4W D 4 R28-31
37068 RES 1K .1% 1/4W D 1 R15
37093 RES 8.16K OHM .1% 1/4W 5PPM B 1 R27
37108 RESNET 2K 9R10P A 1 RN2
37109 RESNET 1K 9R10P A 1 RN1
37115 RES 1K .25% SWPK NI 100V 50PPM B 1 | R23
37116 RES1.5K.25% 26WPK NI 200V50PPM D 1 R22
37117 RES 1K.25% 70WPK NI 375V 50PPM C 1 R24
38053 RES 49.9K .1% 1/4W C 1 R17
42324 HEDR 5-P .100 PCB MOUNT GOLD A 2 J2,3
42581 HEDR 16PIN .1X.1 4 WALL B 1 J1
49014 TERM PCB B 6 TP1-6
49022 SOCKET I.C. 14-PIN DIP B 1 Sus
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TO R2. cill_] Ri | INSTALL J1 & J2
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R U1 6040401-AS Pcb Keyboard Adapter Asby rev B As of 12-10-01
| __— 2 } Item Description Rev | Qty | Remarks
29093 IC 3.5KB CONTROLLER KEYBD H 1 U1
31511 RES 510.0 OHM 5% 1/4W B 1 R1
42753 HEDR 20 PIN/SOLDER .140-.210" A 2 J1,J2
49056 SOCKET I1.C. 40-PIN DIP B 1 U1
49966 CRYSTAL 0SC 9.216MHZ 1/2 DIP A 1 U2
. 6040401-AS | PCB KEYBOARD ADAPTER ASBY B 0 DOCUMENT ONLY
6040401 6040401-SC__| PCB KEYBOARD ADAPTER SCHEMATIC A 0 | DOCUMENT ONLY
REV l:l 6041401 PCB KEYBOARD ADAPTER A 1
82003 CAP 10 uF 25V TANT ] 1 c2
L 85024 CAP .1UF 50V CER B 1 C1
MARK REV OF BOM TRIM LEADS FROM
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[ ]
J1 J2
UNLESS OTHERWISE SPECIFIED SIGNATURE DATE
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010 SURFACE FINISH 63 \/— THIS DOCUMENT CONTAINS CONFIDENTIAL TITLE:
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: - IT NOR THE INFORMATION CONTAINED
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REMOVE | BREAK SHARP
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Note: When 6040401 is no longer available it will be replaced with 6040403 which is provided but not yet appear on the EOM.
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NOTES:

A DO THIS STEP FIRST.

A ADD LABEL MARKED WITH P/N 6040403.

MARK REV OF BOM
_ 6040403-AS Keyboard/Daughter Board Asby rev A As of 12-10-01
Item Description Rev | Qty | Remarks
25080 IC 74HC00 NAND 2-IN QUAD B 1 U4
25084 IC 74HC541 TS OCTAL BFR NONINV E 1| U3
' 25116 IC 74HC74 DUAL D-FLIP FLOP B 1 Us
INSERT SHORT LEGS u2 28178 CRYSTAL 4MHZ A 11T
—— OF PINS INTO PCB. AT I 42753 HEDR 20 PIN/SOLDER .140-210" A | 2 [nR
SOLDER & TRIM PINS 1 48224 LABEL PCB .80" X .25" B 1
FROM J1 & J2 FLUSH / 49149 SOCKET IC 28-PIN DIP B 1 FOR U2
6040204 IC INST AMP PGA202BG TESTED A 1 U2
1(;2 gggl PONENT SIDE }/ us 6040206 SFTWR MICRO CONT AT KBD V1.00 A 1
: 6040403-AS KEYBOARD/DAUGHTER BOARD ASBY A 0 DOCUMENT ONLY
6040403-SC KEYBOARD/DAUGHTER BOARD SCHEM C 0 DOCUMENT ONLY
':[ JE“ O J 6041403 KEYBOARD/DAUGHTER BOARD C 1
J1 AND J2 1 81037 CAP 27PF 100V RADIAL C 2 C1,C2
A INSTALLED 85024 CAP .1UF 50V CER B 2 [ c3ca
FAR SIDE ] U4 (UK}
UN:ESS OTHERWISE SPECIFIED APPROVALS DATE
ALL DIMENSIONS ARE IN INCHES ORAWN ETH 22001
'PRODUCTION TOLERANCES
X%%pOIS  ANGULAR TOL. %4%02%%d APPROV.
JoX%%e010 SURFACE FINISH 83 \/‘ TME:
XXX%%p.008 ™S O
WATERIL 10 TER INTPRUMENTS ING.AND METHER KEYBOARD/DAUGHTER
) e s o o BOARD ASBY
A | RELEASE TO PRODUCTION 35533| 10/30/01 | BPS - — B l " 6040403-AS r'f\T
REV. ECO | DATE | BY looworsour  arocms Prosoee "rowcnon | scAE o1 | o 1 o o

0404
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Rev Description ECONO. ECO DATE H.Ring 100501 Date: Monday, November 05, 2001 _Bheet 1 of 1
< T " I 3 I 2 i 1

040403- ughter Board a f Front: -
6040403-SC Keyboard/Daughter Board Asby (Page 1 of 1)

Back:
Blank

601PRO Seriesy Service Manual



10-34 Schematic Drawings






	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PN 2234279-ldgr.pdf
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



