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HIGH VOLTAGE

is used in the operation of this equipment

DEATH ON CONTACT

may result if personnel fail to observe safety precautions

Never work on the instrument unless there is another person nearby who is familiar with the opera-
tion and hazards of the equipment and who is competent in administering first aid. When the technician is
aided by opérators, he must warm them about dangerous areas,

Whenever possible, the power supply to the equipment must be shut off before beginning work on the equip-
ment. Take particular care to ground every capacitor likely to hold a dangerous potential. When working inside
the equipment, after the power has been turned off, always ground every part before touching it.

Be careful not to contact high-voltage connections for the line power ac input connections when install-
ing or operating this equipment.

Whenever the nature of the operation permits, keep one hand away from the equipment to reduce the hazard
of current flowing through vital organs of the body.

Greater than 500 volts exist in the following assemblies

POWER SUPPLY
PREAMPLIFIER
POWER AMPLIFIER
OUTPUT TERMINALS

Warning: Potentials legs than 500 volts may cause death under certain cond:tmns, Therefore,
reasonable precautions should be taken at all times!




FIRST AID
FOR ELECTRIC
SHOCK

RESCUE

FREE VICTIM FROM CONTACT WITH LIVE CONDUCTOR QUICKLY.
AVOID CONTACT WITH EITHER LIVE CONDUCTOR OR VICTIM'S BODY,

Shut off high voltage at onge and ground circuit, If high voltage cannot
be turned off quickly, ground cir¢uit.

An ax with a dry wooden handle may be used to cut high voltage line. Use
extreme caution to avoid resulting electric flagh.

If circuit cannot be broken or grounded, use a dry board, dry clothing,
or other nonconductor to free victim.

-

SYMPTOMS

|

NEVER ACCEPT ORDINARY AND GENERAL TESTS FOR DEATH.

Symptoms of electric shock may include unconscigusness, failure to breathe,
absense of pulse, pallor, and stiffness, as well as severe burns. WHENEVER
VICTIM IS NOT BREATHING PROPERLY, GIVE ARTIFICIAL RESPIRATION.

TREATMENT

Tt

START ARTIFICIAL RESPIRATIDN IMMEDIATELY.

Perform artificial respiration at scene of accident, unless victim's or operator's life
is endangered. IN THIS CASE ONLY, remove victim to safe location nearby. 1f
new location is more than a few feet away, give artificial respiration while victim
is being moved.

After starting artificial respiration, continue without loss of rhythm for at least
FOUR HOWURS, or until victim is breathing without help. If you have to change
operators while giving artificial respiration, do so without loging rhythm of respiration.

AFTER VICTIM REVIVES

Be prepared to resume artificial respiration, as he may stop breathing again.

When victim is COMPLETELY CONSCIOUS, give him a stimulant (NOT AN ALCOMOLIC
DRINK) such as a teaspoonful of aromatic spirits of ammeonia in a small glass of watet,
hot coffee, or hot tea.

Keep victim warm and lying down until he has been gonscious for at least fifteen minutes.
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POSITION VICTIM
Place victim in face-upward position and kneet close to his ear.
CLEAR THROAT '

Turn head to one side and quickly wipe out any fluid, mucus, or
toreign body from mouth and throat with fingers.

OPEN AIR PASSAGE
Tilt head back and extend neck to open air passage.
LIFT JAW FORWARD

Place thumb in victim's mouth and grasp jaw firmly, Lift jaw
forward to pull tongue out of air passage. Do not attempt to
hold or depress tongue.

PINCH NOSTRILS CLOSED
With other hand pinch nostrils cloged to prevent air leak.
FORM TIGHT SEAL WITH LIPS

' Rescuer's wide-open motith completely surrounds and seals
open mouth of victim. This is not a kissing or puckered
position -- mouth of rescuer must be wide-open.

BLOW

Exhale firmly into victim’s mouth until chest is seen to lift.
This can be seen by rescuer without difficulty,

REMOVE MOUTH AND INHALE

During this time, rescugr can hear and feel escape for air from
lungs, Readjust position if air does not flow freely in and
out of vigtim's lungs.

Continue at a rate of 12 to 20 times per minute,

Breathing should be normal in rate with only moderate increase
in volume, so that rescue breathing can be continued for long
periods without fatigue. Do not breathe too forcibly or too
iarge a volume if victim is an infant or small child.




1-1. INTRODUCTION

1-2. The Model 5215A, Precision Power Amplifier is
a de coupled, broad band inverting amplifier with a set
gain of 100. The 5215A is used in combination with the
5200A AC Calibrator for a combined output ranging
from 100 (100.000) to 1100 (1100.000) volts rms at
frequencies up to 100 kHz.

1-3. Connection of the Model 5200A AC Calibrator
with the supplied factory cable provides all the analog
signal and remote programming data required.

1-4, The amplifier output cable is installed on the

front panel. It may be installed on the rear panel for
system operations if desired as Option —07. The
standard output cable is a permanently attached, three
foot long, four wire, iow capacitance cable which allows

remote sensing, high output current and high frequency .

operation.

1-5. Equipment protection is provided by the Fault
and the Overload circuits. Activating the fault cireuit
automatically reverts the unit to the Standby mode and
removes any voltage present from the output. Fauits can
originate from procedural errors or equipment failure. A
fault due to procedural error can be removed by resetting
the systems and performing the restarting procedure. An
overload error can be corrected by removing the overload
from the circuit, Return to operate will occur auto-
matically when the overload is removed, unless the
overload is accompanied by a fault. In this case, power
must be removed and restored to remove the indications.

1-6. SPECIFICATIONS

These specifications apply when using the 5200A on the
1000 volt range with the 5215A and its supplied interface
cable, Refer to the 5200A data sheet for other voltage
ranges, frequency accuracies and slew rates.

Section 1

Introduction & Specifications

OUTPUT VOLTAGE
100V to 1099.999V rms

FREQUENCY RANGE
10 Hz to 100 kHz (120 kHz typical)

RESOLUTION
1 mv

AMPLITUDE ACCURACY
(For 90 day, 23°C£5°C, after 1 hour warmup)
(Maximum Load — zero to full load) ‘

1000V Range
10 Hz to 30 Hz
30 Hz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

(X% of setting + Y% of Range)
(0.12 + 0.005)
(0.04 + 0.002)
(0.08 + 0.005)
(0.10 + 0.01)

AMPLITUDE LIMITS WITH TEMPERATURE
(0°C to 18°C and 28°C to 50°C) ' ‘

Add+(0.035 X Aceuracy) per °C to the stated accuracy
limits.

SHORT TERM AMPLITUDE STABILITY

The random charge in rms value will be less than
(0.0007% of setting +0.0005% of range) p-pforthe 1kHz
thru 100 kHz ranges and 0.005% p-p of range for the 100
Hz range over a 10 minute interval with constant line,
load and temperature using an rms responding meter,
(Fluke 931B or equivalent.)

LONG TERM AMPLITUDE STATILITY
(At Constant Line, Load and Temperature)

24 Hours Six Months
10 Hz to 20 kHz  0.01% of setting  0.02% of setting
20 kHz to 100 kHz 0.020; of setting  0.04% of setting

1-1
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MAXIMUM CAPACITIVE LOAD
1500 pF (Not to exceed rated Load Current)
(170 mA allows 270 pF at 1000V/100 kHz)

OVERLOAD PROTECTION
Overload Limit protects against input noise spikes and
momentary output overloads,

Overload Trip protects against input overdrive con-
ditions, steady state output overloads and short circuits.

MAXIMUM LOAD CURRENT

MAXIMUM LOAD CURRENT

Sine Wave fmA rms)

TOkH1 100KkHz

DC OFFSET VOLTAGE
(For 90 days, 23°C£5°C, after 1 hour warmup)
%10 mV at the output

DC OFFSET VOLTAGE LIMITS WITH
TEMPERATURE

(0°C to 18°C and 28°C to 50°C)

£1.0 mV/°C at the output

TOTAL HARMONIC DISTORTION
(Bandwidth 10 Hz to | MHz)

(Resistive loads greater than 1.5k ohm or Capacitive
loads less than 1000 pF)

I0Hzto I0KkHz .......c0onvn..n. (0.05% of setting)
20 kHz to 50 kHz {0.07% of setting)
50 kHz to 100 kHz (0.1% of setting)

(Resistive loads less than 1.5 k ohm or Capacitive loads
greater than 1000 pF)

10 Hz to 10 kHz
10 kHz to 20 kHz
20 kHz to 50 kHz
50 kHz to 100 kHz

RANDOM NOISE
{1 MHz bandwidth)
Less than 100 mV rms

LINE RELATED NOISE

Less than 50 mV rms

LINE REGULATION
+0.001% of setting for 10% change in line voltage.

(0.05% of setting)

(0.1% of setting)
(0.17% of setting)
(0.25% of setting)

1-2

INPUT POWER

100, 115, 200, 230V ac 110%, internal jumper selected,
50 to 60 Hz. Receptacle on rear panel for 5200A input
power

INPUT LINE CURRENT

The United States National Electrical Code requires that
the two lines cords on the 5215A, under full load con-
ditions, be connected to a 20A rated branch circuit
with 15A rated receptacles. For international use, refer to
local standards. Line currents are listed on page 1-3.

MAXIMUM ISOLATION VOLTAGE
Output common may be floated up to £10V dc or rms
from chassis to reduce common mode errors.

DIMENSIONS (Case only)
104" (267 mm) H x 17” (432 mm) W x 24.68” (627 mm) D

WEIGHT
120 pounds (54.5 kg)

EXTENDED USAGE

The 5215A will typically provide the following extended
output voltages and frequencies when the line voltage is
kept at the nominal value or above:

1200V rms up to 120 kHz with 100 mA output
capability,

OUTPUT CABLE

Extends three feet beyond the front panel. Special cable is
used to provide remote sensing at the covered dual
banana plug (with 3%” spacing) at the end of the cable. A
storage receptacle is located on the front panel to hold
the output cable safely when not in use. Option —07
routes the cable out two feet beyond the rear panel,

SAFETY FEATURES

When the ac power is turned on, the amplifier is
automatically set to the Standby condition and a 114 by 14
inch red arrow (lightning bolt) is illuminated to indicate
that potentially dangerous output voltages could be
present due to remote programming inputs. When output
voltage is commanded a 4 by 1 inch red “OPERATE"
lamp is illuminated,

Two step turn-on is provided by calling the 1000 volt
range from the 5200A (local or remote modes) which
causes the 5200A to return to Standby. After a 10 ms
delay, the 5200A operate command can then be initiated
to provide an output voltage from the 5215A,

The 5215A meets the safety requirements of IEC348.

CALIBRATION REQUIREMENTS

The 5215A is calibrated at the factory by instrumentation
traceable to the National Bureau of Standards. Periodic
calibration of the 5215A may be accomplished using
thermal converters and other general purpose laboratory
equipment,




INPUT LINE CURRENT
{At Full Load)

Control Supply Cord : - B0 Hz
‘ S : 60 Hz

High Voltage Supply Cord 50 Hz
. ‘ ‘ 60 Mz

100V 115V

©2.0A 1.8A {Amp rms)

1.9A 1.6A

14.5A 124A
13.9A 12.0A

COOLING ‘ -

Forced air cooled. Air enters through a reusable filter on

the rear panel. Air exits upward from the rear panel and
along both sides (Main rear panel outlet may be
redirected to the right side at the rear of the instrument.)

TEMPERATURE
0°C to +350°C operating
-40°C to +75°C storage

RELATIVE HUMIDITY
0 to 80% (0°C to +40°C) -
0 to 70% (+40°C to +50°C) -

SHOCK

ng, 11 ms half-sine wave

VIBRATION
3.lg, 10 H2z to 55 Hz

- ALTITUDE

0 to 10,000 ft (3048 meters) operating [Above 7000 ft.
(2134 meters) when using 50 Hz line power derate
maximum output current by 409%].

50,000 ft (15240 meters) non-operating.

REMOTE PROGRAMMING

Using the 5200A with the 5215A allows the 5200A to
program the 5215A either manually from the 5200A°s
front panel controls or through the 5200A’s remote
programming input.

The 5215A is supplied with a two-foot 5200A/5215A
interface cable which will allow the 5215 A to sit on either
side of the 5200A or on top of the 3200A. It is not

- recommended to put the 5215A below the 52004 due to

the upward warm air discharge.




A Message From

John Fluke Mfg. Co., Inc

Some semiconductors and custom IC's can be
damaged by electrostatic discharge during
handling. This- notice . explains how you can
minimize the chances of destroying -such devices
by:

Knowing that there is a problem.

_ Learning the guidelines for handling them.
~Using the procedures, and packaging and
bench techniques that are recommended.

The Static Sensitive (5.8.) ‘devices areidentified in the Fluke technical r'r,\anuaiparté list with the symbol

The following practices should be followed to’ minimize damage to S.S. devices.

. 3. DISCHARGE PERSONAL STATIC
‘ BEFORE HANDLING DEVICES

2. KEEP PARTS IN ORIGINAL CONTAINERS
UNTIL READY FOR USE. 4. HANDLE S.5. DEVICES BY THE BODY

Page 1 of 2
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5. USE ANTI-STATIC CONTAINERS FOR
HANDLING AND TRANSPORT

6. DO NOT SLIDE 8.5. DEVICES OVER
ANY SURFAGE | |

7. AVOID PLASTIC, VINYL AND STYROFOAM®
IN WORK AREA

PORTIONS REPRINTED
WITH PERMISSION FROM TEKTROMNIX, INC,
"AND GENERAL DYNAMICS, POMONA DIV.

# Dow Charmical

Page 2of 2

- bags.

8. WHEN REMOVING PLUG-IN ASSEMBLIES,
HANDLE ONLY BY NON-CONDUCTIVE
EDGES AND NEVER TOUCH OFEN EDGE
CONNECTOR EXCEPT AT STATIC-FREE

 WORK STATION. PLACING SHORTING
STRIPS ON EDGE CONNECTOR USUALLY
PROVIDES COMPLETE PROTECTION TO
INSTALLED 85 DEVICES.

HANDLE 8.5. DEVICES ONLY AT A
STATIC-FREE WORK STATION

). ONLY ANTI-STATIC TYPE SOLDER-
'SUCKERS SHOULD BE USED.

ONLY GROUNDED TIP SOLDERING
IRONS SHOULD BE USED.-

Anti-static bags, for storing 5.5. devices or pcbs
with these devices on them, can be ordered from the
John Fluke Mfg. Co., Inc.. See section §inany Fluke
technical manual for ordering instructions, Use the
following part numbers when ordering these special

~John Fluke Part No.
.. 453622

453530

453548

484025

Dascription
G X 8" Bag
8" X 12" Bag
16" X 24" Bag
127 X 15" Bag
. .Pink Poly Sheet Wrist Strap
. 30"x60" x50 Mil P/N TL.B-80
P/N RC-AS-1200 $7.00
$20.00
JO089B-07U7810/5E EN  Litho in U.B.A.




2-1, INTRODUCTION

2-2.  This section contains information essential for
correct operation of the Model 5215A. Should any
difficulties be encountered during operation, please
contact the nearest John Fluke Sales Representative or
the John Fluke Mfg. Co., Inc. A complete list of Sales
Representatives is located at the rear of this manual.

2-3. SHIPPING INFORMATION

24, The Maodel 5215A was packaged and shipped in
a foam packed cardboard carton, Upon receipt, a
thorough inspection should be performed to reveal any
damage in transit. Special instructions for inspection and
claims are included in the carton,

2-5. If reshipment is necessary, the original container
should be used, If it is not available, 2 new container ¢an
be obtained from the John Fluke Mfg. Co., Inc. Please
teference the Model number when requesting a new
container.

2-6. INPUT POWER

2-7. The power amplifier can be operated from either
a 100, 115, 200 or 230V ac 50 or 60 Hz power line. A
jumper system on the power supply section allows
selection of the appropriate line voltage. Refer to Section
4 for selection of the proper jumper and fuse combination
for the local line voltage.

2-8. INSTALLATION

29, The power amplifier is designed for bench-top
use or it can be installed in a standard 19 inch equipment

‘rack with mounting brackets. Rack mounting is done as

follows: .
a, Remove the vertical decals from the sides of the
two front handle castings.

Sectioﬁ 2

Operating Instructions

Remove the serews from the front corner casting
which match the hole patterns in the tack
mounting brackets.

Attach the rack mbunting brackets to the corner
castings with No. 8-32 PHP screws,

2-10. OPERATING FEATURES

2-11,  Inthe Calibrator Mode the 5215A is controlled
from the 5200A AC Calibrator, either from the 5200A
front panel or indirectly through the 5200A Remote
Control Unit. The output is the voltage selected by the
4200A on the 1000 volt range, The output sensing signal
is returned to the 5200A for maximum overall accuracy.

2-12.  The location and function of all front panel
controls, connectors, and indicators are shown and
described in Figure 2-1 and Table 2-1, The rear panel
connectors and fixtures are shown and described in
Figure 2-2 and Table 2-2.

2-13. OPERATING NOTES
2-14. AC Line Connections

2-15.  Power is input to the unit on two separate lines. -
One line provides power to the high voltage system while
the other supplies the auxiliary power system. Eachinput -
line is individually fused, The voltage is selectable, as
previously described and the input frequency may be
either 50 or 60 Hz. Both input power cords have three
prong polarized plugs, The round pin on the plugs
connect the chassis to earth ground, therefore ensure that
it is connected to a high quality earth ground.

2-16.  The 5215A requires a significant amount of line -
power. Table 2-3 contains the RMS line currents under
full load conditions as controlled by line voltage setting
and input frequency. The requirements for both the high
voltage and auxiliary power line cords are listed. The
high voltage line cord is rated at 18 amps. '

2-1
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Table 2-1. Front Panel Component Descriptions

NAME | . FUNCTION

Applies line voltage 1o the Auxiliary (AUX) power suppliéi. After
POWER Switch approximately 30 seconds power is applied to the High Voltage (HV)
supply. ‘

. Hiuminated for approximately 30 seconds after the POWER switch
WARMUP Indicator has been turned ON, This atlows the Power Amplifier time to heat
S the tube filaments prior to applying high voltage to the system.

OPERATE Indicator ' Hiuminated when the Dperate mode has been selected.

Illuminated when a fault occurs in the system. A procedural or
L minor fault may be corrected and the indicator extinguished by
FAULT Indicator returning the unit to the Reset Fault mode, This can be accom-
plished by returning the D200A maode to standby and then back
10 operate, either from the 5200A front panel or the RCL,

: Muminated when an overload is placed on the power amplifier. To
OVER LOAD Indicator extinguish, power must be removed and reapplied. 1 accomparied
by the fault indication, there is a fault condition which must be
reset by turning power OFF and ON.

"INSTRUMENT ON. Hiuminated when the POWER switch is turned ON. Warns that
- indicator. - dangerous High Voltages are present in the unit and may be present
at the output terminals.

QUTPUT LOW Provides a front panel connection for QUTPUT LOW. The maximurm
Terminal allowable differential between Quiput LOW and chassis is 10V ac rms,
the maximum continuous current 50 mA, peaking at A for 10 ms, .

CHASSIS GROUND Provides a front panel connection for chassis ground.
Terminal,

Permanently attached 4-wire output cable, 3 feet in length. The
~ Output HI and Sense HI wires were connected at the H| Terminal
QUTPUT Terminats of the output connectar. The Qutput LO and Sense LO wires are
connected at the LO terminal of the output connectoar. This con-
figuration provides the minimum capacitance required at high
frequencias,

o ‘ This storage area is provided as a safety feature. When the output
- Cable Storage cable is not inuse, the output terminals can be inserted into the
‘ internal connectors. :
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Table 2-2. Rear Panel Component Descriptions

NAME

FUNGCTION

Optional Qutput

Auxiliary Pawer Line

High Voltage Power
Line and Fuse

Convenience Qutlet

5200A 25-Pin
Connector

Air Intake and Filter

Air Qutlet

This filler plug is removed and the output cable exits from this
Terminals point if the —07 Option is installed. This option repositions
the Qutput connector to the rear panel for system use.

. The permanenﬂy attached, No. 16 AWG wire, three-prong pawer
and Fuse cord supplies the line voltage to the auxiliary power supplies and -
5200A power through F2, 2 5 amp Slo-Blo fuse.

The permanently attached, No. 14 AWG wire, three-prong power
cord supplies the line voltage to the High Voltage Power Supply
through F1, a 18 amp Slo-Blo fuse.

The power available at the convenience outlet is taken directly from
the auxiliary power fine input. It is a standard American style 3 -
prong connector,

Input for signal and controls from the B200A.,

Washable filter to clean air used to cool the unit.

Shield directs flow of air exhaust. Mormally, exhausted air is -
directed upward, however, the shield can be removed and
repositioned to direct the air flow to the right of the instrument,
if this path of flow is obstructed in some manner, It should not
he positioned to the left toward the air intake or downwards.

‘Table 2-3. Input Line Currents

INPUT

FREG. INPUT VOLTAGE

SUPPLY

115 | 200 230

RV 60 Hz 12. | 89 6.6
AUX 60 Mz 16 |1 08
HY 50 Hz 124 | 72 7.9
AUX 50 Hz 18 1 09

2-17.  The operator must verify that local and/or
national standards for outlet receptacle and branch
circuit are met. For example: In the Unites States a 20A
rated branch circuit is required for a 115V ac 60 Hz
source. The 5215A connectors are rated at 15A and ¢an
be plugged into either a 15A or 20A rated outlet,

2-18. Input Connectors

2-19. Control of the 5215A is from a connector on the

rear panel. Both the input signal and controls are made
through a 25-pin connector,

2-20. Output Connaétions

2-21,  The nutpﬁt cable is permanently attached to the
unit at the front panel. As part of the —07 Option, it can
be attached atthe rear panel for system operation, The 3-
foot long, four-wire, low capacitance cable has a hooded
protective cover for operator safety. Selection of the —07
Optien for a rear connector reduces the length of the
output cable to two feet. Remote sensing is accomplished
by connecting-the Qutput and Sense HI lines and the
Output and Sense LO lines inside the sealed protective
cover,

2-22. Quiput Capabllltleé

2-23. The 5215A can deliver up to 200 mA rms ac.
Attempts to draw currents in excess of this amount result
in an overload which removes the output and causes the
amplifier to either retry its programmed cutput or 1o
return to standby. Before using the 5215A as a source,
insure that the recipient unit does not load the amplifier
in excess of these limits.
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2-24. Ground Connection

2.25  If desired, the amplifier QUTPUT LOW can be
grounded to the chassis at the front panel by connecting a
shorting link between the two terminals, The chassis
ground is connected to an earth ground through the line
cords, provided the ac line cord is properly grounded. If
floating the amplifier output above ground is desired,
when the load cannot be disconnected from the earth
ground, remove the shorting link from between the two
front panel terminals and connect the QUTPUT LOW
terminal to the carth ground on the load. The maximum
allowable differential between QUTPUT LOW and
chassis ground is 10V ac rms.

CAUTION!

The CUTPUT LOW terminal of the 5215A
should never be left floating during operation.
If the strap between OUTPUT LOW and
CHASSIS GROUND is not present, then verify
that through the gutput cable and the load, a
connection with CHASSIS GROUND s
present.

2-26. System or Combined Operations

2.27.  The 5215A can be directly combined with a
5200A for operation, or through a Remote Control Unit
{R.CU) controlled by a computer test system.

2.28. Calibrator Operation

NOTE

During combined operacions, the 52004
should not be positioned ontop of the 3215 A.
Overheating can resull when 1he 52004
imtakes discharged air of the 52154, Also,
transformer coupling may resull ar line
related frequencies.

2-29.  5200A LOCAL OPERATION

2-30.  Once the 5215A is prepared for operation, l.e.,
the 5200 Control Cable connected, the POWER switch is
ON and the 5200A in the 1000V range, control of the
5215A rests with the 5200A. The following procedure can
be followed to operate in the calibrator mode:

a. Connect the control cable between the J32-5205

connector on the 5200A and the 5200A Remote
Connector on the rear panel of the 5215A.

Set the POWER switch to the ON position,

" The INSTRUMENT ON and WARMUP indi-
cators are illuminated,

After a dclay of approximately 30 seconds the
WARMUP indicator extinguishes,

Select the desired amplitude (1100V rms max)
and frequency (100 kHz max) on the 5200A
front panel.

Set the 5200A mode switch to OPERATE.

The OPER indicator on the 5200A and the
OPERATE indicator on the 5215A illuminate,
The STDBY indicator on the 5200A extin-
guishes. The voltage selected on the voltage dials
{100 to 1100 volts) is present at the output
connector,

NOTE

In case of a fauldt, the 52154 will return to
STDRY. The 52004 will still he in the
OPERATE mode, although the indicator
will show STANDRY. Reset the fault by
turning the STDBY-OPER switch on the
32004 fromt panel to the STDBY position,

5200A REMOTE OPERATION
NOTE

For operation of the 52004 Remote Control
Unit (RCU) see Section 6 of the 52004
manual.

2-32.  When the 5200A is controlled by an RCl
during Calibrator Operation, the timing of the Range
Select and Operate commands becomes critical. Two
separate transfers, separated by at least 10 ms, are
required to obtain proper operation of the 5215A. Use
the following format for the two transfers.

First transfer command should include:

1000 Volt range
Standby
Any other cantrols and setting desired.

Sécund transfer command should include:

1600 Volt range

Qperate

A repeat of any other controls and settings in
the first transfer command.




NOTE

At least 10 ms must elapse berween the two
transfer commands. The READY STATUS
flag may be used for timing between the two
transfer commaneds or ignored.

2-33,  Changes in settings and controls, including
Standby and Operate are accepted in one transfer by the
RCU as long as the 1000V range is included. The RCU
Ready flag delay varies with the selected frequency of the
5200A due to settling time within the instrument. If the
flag is to be used for timing, ¢check the 5200A manual for
those specifications.

2-34. Operate Fault

2-35. A fault will result from an invalid Operate
command. If the MODE switch is set to the OPERATE
position prior to the expiration of the warmup period the
FAULT indicator will illuminate. Clear the fault and

B215A

extinguish the indicator by returning the MODE switch
to STDY and then, after the WARMUP indicator has .
extinguished, return the MODE switch to OPERATE.

2-36. Equipment Faults

2-37. Fault indications also result from internal
instrument failures, such as: no cooling, severe
overloading of the high voltage power supplies or high
voltage present during the warmup period. This type of
fault disrupts the amplifier loop causing the OVER-
LOAD indicator to illuminate in addition tothe FAULT
indicator. Returning the MODE switch to STDBY
does not clear this type of fault. Restart the system
by turning the POWER switch to OFF, then ON, wait
30 seconds for the WARMUP indicator to extinguish
then set the 52004 MODE switch to OPERATE. Insure
the 5200A is in Standby before starting the restart
procedure. If the FAULT and OVERLQAD conditions
persist, repair of the instrument is required.




3-1. INTHDDUCTIQN

3-2. This section contains the theory of operation for
the Model 5215A Precision Power Amplifier. The theory
description is presented first in a simplified block
diagram (Figure 3-1), then a functional block diagram,
and. then a circuit explanation. A complete set of
schematic diagrams is contained at the rear of the
manual.

3-3. The 5215A Precision Power Amplifier provides
amplification at the fixed gain of minus X100 to any
signal input, up to the specification limits of 1100V ac
rms at 100 kHz, ‘

3-4. SIMPLIFIED BLOCK DIAGRAM
DESCRIPTION

3-5. Selection of the operating mode and status is
done within the Logic Assembly. When power is applied
the Initializing cireuit readies the system while the
instrument is checked for faults. The signal to be
amplified and control signals are applied from the 5200
connector on the Rear Panel, provided the 5200A has
the 1000V range selected.

3-6.  The signal is amplified in the preamplifier then
applied to the power amplifier. The power amplifier isa
Class AB push-pull type using two tubes connected in
parallel in both the upper and lower portions of the
¢ircuit to provide sufficient output eurrent capability,
The output is sensed and returned to the preamplifier to
control the input by controlling the output from the
5200A.

37 The Power Amplifier is supplied with 2.5 kV
and the Preamplifier with -2.5 kV. The various low
voltage power supplies and regulator within the instru-
ment are supplied from the Auxiliary Supplies.

Section 3

Theory of Operation

3-8. Power Supply Assembly"

3-9, Line Power is input to the Power Supply
Assembly on two different line cords, Power for the high
voltage eircutts enters on P8 and for the Auxiliary circuits
on P9. This allows operation of the Auxiliary circuits
while troubleshooting and/or calibration without the
danger of the high voltage circuits. The high voltage
circuits output +2.5 kV to the Power Amplifier and -2.5
kV to the Preamplifier. Details on the various portions of
the high veltage cireuit and the auxiliary voltages
available are contained in the following sub-paragraphs.

3-10. . HIGH VOLTAGE RELAY DRIVER

3-11.  Power applied to the instrument cannot reach
the High Voltage Transformer until K1 iz energized.
P56-8 brings in the control signal from the Logic
Agsembly. This signal goes low approximately 30
seconds after the POWER switch is set to the ON posi-
tion. Prior to that time the Optical Isolator Ul has
been cut off, preventing K1 from energizing. Once low,
Ul conducts, cuts off QI, which causes the current
source Q2 to turn on Q3 and energize K1. Q2 also
supplies current to the zener VRS to provide a regulated
110V to the relay coil, optimizing the dissipation of the
relay under varying line voltages. Diodes CR1 through
CR4 and C1 provide a 110V supply to the relay driver.

CAUTION!
The Relay Driver circultry is located on the
Primary side of the HY Transformer. Extreme
care should be taken when connecting any
test instruments to the circuitry.

3-12. POWER AMP £2.5 kV SUPPLY

3-13.  Operation of both the positive and negative
supplies are identical. The positive voltage supplies V1
and V2 on the Tube Mounting Assembly while the
negative supply goes to V3 and V4 on the Lower Tube
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Agsembly. In both cases the transformer secondary is
rectified by a bridge rectifier and then filtered by CI1 or
C12. Each Supply has a bleeder assembly connected to
provide a discharge path for the filtering capacitor if the
Power Amplifier is not connected to the circuit. Dis-
charge takes approximately 30 seconds. Each circuit
has a decoupling network consisting of a resistor (R22
and R12) and two diodes (CR25, CR26 and CRI!7,
CR18). A monitor to the Logic Assembly is provided
from each supply.

3-14, PREAMP -2.5 kV SUPPLY

3-15, The Preamp supply rectifies the transformer

secondary with CR13 and CR14 and then filters it with

C13. A bleeder assembly iz provided to discharge the
filtering capacitor to a safe level if the Preamp is not
installed, Discharge takes approximately 30 seconds.
This Voltage supplies the ~1.9 kV regulator on the
Preamp.

3-16. AUXILIARY SUPPLIES

3-17.  Line power input on the auxiliary power cireuit
is tapped to provide an outlet for the 5200A on the rear of
the instrument, It alzo supplies inputs to the primary of
the Preamplifier Auxiliary Transformer T3, the Power
Amplifier Auxiliary Transformer T4 and the Low
Capacity Transformer T2 Outputs from the Low
Capacity transformer secondary are used on the Power
- Amplifier,

3-18. Logic PCE Assembly

3-19.  When power is applied. to the instrument the
initializing circuits prepare the cireuits for operation.
Control is exercised through the operate/control stage,
with control originating at the 5200, Any fault and/or
averload will be detected and returhed to the operate
control stage for appropriate action. The 45 and +28
power required for the logic and relay cireunits are
generated within the Logic Assembly.

3-20. INITIALIZING CIRCUITRY

3-21.  When power is applied to the instrument U42-5
goes high from the Warmup Delay circuit to disable
U14-10, which prevents the high voltage control relay
from energizing, also U2-6 goes low disabling the over-
load circuitry. At the same time U20-2 goes low to
illurmitate the Warmup indicator, clear the Operate FF at
Ud-13 and enable Ul4-12 so that if high voltage is present
it will clear the Trouble FF and generate a fault, The
length of the Warmup period is controlled by R129/C53
and should be approximately 30 seconds. The Power Up
Initialize circuit (R131/C54) generates a pulse at Power
Up to set the Trouble FF. It also, through the fault gate,
insures the Operate FF is cleared, so both devices start in
a known condition.

S215A

3-22.  Once the Warmup delay ‘Iperiod has passed
142-5 goes low, extinguishing the Warmup indicator.

3-23. OPERATE/CONTROL

324, The operate command originates from the
5200A interface. it is wire ORed with a permanent
HIGH at U2-3 for the contml line and U4-9 for the
Operate line,

3-25.  The U30 optical isolator returns the status and
overload conditions to the 5200A. Control of the inputs is
discussed later.

3-26. 5200 Interface

3-27.  The conirol command at P41-6 activates half of
U3l for a high at Ud-6 which enables U39 for the
upcoming operate command, enables U3-5 for the return
status, and pulls the control line low at U2-3. In addition
Ul-8 and P44-7 go high after a 33 ms delay for use in the
preamplifier. The low at U8-6 activates K1 to connect the
5200A guard to sense low in the $215A.

3-28. Operate FF

3-29.  Onee U2-3 has been pulled low by the inter-
face, R124/C44 delays the signal 3 to 9 ms, At the
end of this delay the Operate FF J Input, U41-4 go¢s
high. The operate command is-delayed slightly by
R121/C43 and then applied to U41-1 ag alow going clock
to set the Q output low. This is used to set U5-6 high to
return the status to the interface, to output a low 5205A
OFERATE COMMAND at P44-3, and to turn on Q1
and Q2 which illuminates the OPERATE incandescent

lamps and outputs a low to the power amp at P43-27, 28,

The high at the Q output is applied to U43-10 and 1714-1
for use in fault detection.

3~30. If the control line was not high at the Operate
FF prior to the arrival of the operate command the flip-
flop would not be clocked and a fault would result. Since

 the delay in the control line appreciably exceeds that of

the operate line the control signal in any remote or 5200A
operation must precede the operate command by at least
10 ms. '

3-31. FAULT DETECTION

3-32.  Two types of faults can exist within the system.
A major fault requres the removal of power to clear the
fault detection system. A minor fault can be cleared by
setting the mode switch to STDBY-RESET and then
returning it to OPERATE.
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3-33, Minor Faults

3-34. A minor fault uges the fault gate output, delayed
by R122/C41, to clear the Operate FF; which returns the
instrumecnt to standby and illuminates the fault indicator.
Minor fault inputs to the fault gate come from U43-8
when the operate FF is set but there is no operate
command and from the dual control error detection
circuit when two or more control signals are present.
Inputs are also supplied from the U21 quad comparator.
The output at U21-14 goes low if the -1 limit yensor has a
current greater than 200 mA for a time period determined
by RE8/C23 The +I1 limit sensor goes low at U21-13
when the comparator senses a voltage greater than
200 mV. The +5V limit sensor goes low at U21-1 when
the +5 volt supply drops to 4.5 volts.

3.35. The absence of the NEG HV signal at P44-1
from the preamp applies a low at U15-4 which clears the
Operate FF, after the delay of R122/C41. The resulting
low at U14-1 is combined with the low operate command
at Ul4-2 to illuminate the fault indicator. This gate will
also operate if the operate command clocks the flip-flop
when there i3 no control gignal present. Both conditions
will cause a minor fault without using the fault gate.

3-36. Major Faults

3-37. A major fault clears the Trouble FF, in addition
to generating a fault signal from the fault gate. The only
method of setting the Trouble FF to remove the major
fault is the Powcer-Up Initialize circuit, necessitating
removal power from the system and then resetting the
power switch to ON.

3-38.  The quad comparator U22 activates the Trouble
FF if either U22-1 or UJ22-2 are brought low when the
NEG Supply current monitor at P43-12 or the POS
Supply current monitor at P43-10, respectively, excced
their 300 mA limits for 100 ms. U22-14 will go low if the
signal frem the Fan switch is interrupted for
approximately 6 seconds. The fourth comparator input is
the overdrive which originates in the preamp. If the
overdrive signal goes high, U22-13 will go low and clear
the Trouble FF, shutting down the system,

3-39. If the transistors Ql and Q2 do not operate
properly, i.e. QI conducting and Q2 cut-off, ()3 is turned
on activating the Trouble FF, The +28V limit sensor in
the U21 comparator will turn Q4 on when theinput drops
to 20V, cutting off ()2 and activating the trouble circuit.

3-40. A major fault is also generated when high
voltage is sensed at P43-§ during the Warm-Up period.
The gignal, if present, will turn on Q10 to enable Ul4-13
so that when Ul4-12 is low during warmup the trouble
FF is cleared.

3-4

341. OVERLOAD DELAY

342,  The overload signal at P44-5 from the preamp
illurninates the OVERLOAD indicator and activates the
trip isolators in the selected interface device. Since it does
not generate a fault and the overload pulse could be quite
parrow a onec-shot is installed in the circuit to give a
minimum width pulse. The width of the pulse at U42-8 is
determined by R126/C47 and is approximately 0.3
seconds.

343, POWER SUPPLIES
344, 28V dc

345 The 21V rms at P43-17, 18 and P43-19, 20 s
rectified at CR18 and filtered by C28. The 21V rms
operates the incandescent lamps in the INSTRUMENT
ON (lightning bolt) indicator. The +28 volts is used for
the OPERATE indicators and various relays. The +28V
is also used with Q5 and series regulator circuit to develop
5.6 volts for the pull-up resistor R73.

346, 45V de

347, U25is a5 volt regulator which acts on the 8.5V
rms supplied from the power supply. It is rectified at
CR17 and filtered by C25-C27, Up to 400 mA is supplied
for the use of the IC’s on the logic assembly, Capacitors
Cl, C3, CI10, C12 and C46-C56 are used for decoupling
the integrated circuits on the assembly.

3-48. Preamplifier Assembly

349,  The signal to be amplified enters the
Preamplifier (Fig. 3-2) on the 5200 connector. The input
signal is amplified and internal feedback applied to set
the gain at 100 within the Input circuits. In the Output
state the instrument output voltage swing of £1550 Volts
is set. The output is senscd and returned to the Input,
Logic, Overload and Feedback circuits. The Feedback
circuit takes the sensed voltage, divides it and feeds it to
the 5200A for use in stabilizing gain and control. The
Overload circuits sense high output voltages or low
supply to cut off the input to the preamplifier. The Logic
circuits decode control inputs and supply status outputs
to the Logic PCB. The £15 volt power supply provides
regulated 15V de to components on the preamplifier,

3-50. INPUT CIRCUITS

3-5].  Input and Feedback Resistor Network

3-52. The gain of the 5215A is controlled with this
circuit. The ratio of the 1M (R302) to the input resistance
gives a gain of 100. R301 (10k) and the resistance of Q121
(400)) combine for the hundred to one ratio.

==
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3-53.  Input FET Switch

3-54.  QI121, the input FET switch interrupts the input
signal when the instrument is in standby or overload.
'Since the resistance of Q121 is part of the input resistance
any change in temperature will effect the resistance of the
FET and through it the gain of the Instrument,

3-35, Input Amplifier

3-56. Transistors QI28, Q132, Q138, Q140, Q147 and
Q148 is conjunction with the Op-Amp U123 and their
associated components make up a wide band dc coupled
atnplifier, which is the input amplifier. The input signal
and feedback is summed at Q128, routed through Q132
and Q140 and then output to the next circult at (143,
Transistors Q138 and Q147 provide current sources of
[.8 mA and 3.6 mA respectively. Op-Amp U123 keeps the
instrument output offset near zero. Any de voltage at the
summing point is amplified by U123 and applied to the
source of 128, where it is amplified by the remaining
stages. At the output the feedback, through R302 brings
the summing point back to zero. Since the de¢ gain of
1J123 is high the dc offset of the instrument is determined
by the characteristics of U123, Above 20 kHz the gain of
U123 is rolled off by C124 and R127 so that the source of
Q128 is held to zero volts ac by C128. As a result the gain

of the input amplifier is determined by Q128 and the load
capacitance at the collector of Q132 above 20 kHz.

3-57, OUTPUT CIRCUITS
3-58.  Zener String

3-59, The zener string provides a dc path from the
input amplifier across a potential of 1900 volts to the
output amplhifier, In the string the 50V, 100V and two of
the nine 200V zeners are shorted with a jumper that can

be removed to adjust the voltage on the cutput amplifier

common to between -1850 and -1910 volis. The bias
current through the string is the 3.6 mA supplied by the
current source 147, Frequencies above 150 kHz are
bypassed around the string by C192.

360, Qutput Amplifier

3-61.  After the zener string the input signal current
goes to the output amplifier which provides an amplified
low distortion current to the drive tube. Common for the
output amplifier is kept at —1.9 kV dc potential, as set by
the - 1.9 k'V regulator which allows the drive tube plate to
fall to the 1550 volts required by the instrument cutput
and still maintain the bias required on the tube. The
amplifier consists of transistors 182 through Q187
which are supplied a £29V de from C182, C183, CR182
and the 40 rms input. 3185 is used as a current source to
take 1.7 mA of current from the 3.6 mA supplied by the
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zener string. The remaining 1.9 mA provides the
amplifier with a full scale swing of £1.9 mA so that when
the signal swings —1.9 mA the output current to the tube is
zero but the zener string remains biased to 1.7 mA from
the current source. This bias keeps the impedance of the
zener string low and prevents the distortion that would
normally occur at the knee of the zener. The output from
the amplifier at the emitter of Q182 is set in magnitude by
Resistor R 195 and the base voltage. This is applied to the
cathode of the drive tube to develop the instrument
output voltage at the tube plate. Distortion in the curtent
output of Q82 is reduced by the diode connected
transistors Q184, QI86 and Ql87. The same voltage
should appear across R195 and R197, therefore if 1.9 mA
flows in R197 a current of 30 mA willflowin R195and in
turn in 182 and the drive tube, providing the normal
bias for the tube,

3-62.  Drive Tube

3-63.  The drive tube develops the instrument output
voltage swing of ®1550 volts, Current from the output
amplifier changes the tube plate to cathode voltage in
regsponse to the input signal thereby generating the
instrument output. The screen grid voltage is set by
VRI185 and the resistor string R204 through R207. The
plate load consists of R1 through R4, four 150k resistors
in series, and the 20 pF inhercnt in the tubes plate to plate
shield and the coaxial cable (plate to power Amp input)
capacitance.

364,  -1.9 kV Regulator

3-65. Regulation of the -1.9 kV at the Output
Amplifier common iz accomplished by regulating the
input voltage to the zener string. As long as the input at
the zener string is -85 volts the voltage at the injunction of
R151 and R158 and at U157-3 will be zero. Since U157-2
is tied to common and change in the zener string input
will effect the U157 OPF Amp, and in turn Q161 and the
optical coupler Ul60. The signal is passed across the
coupler to the photo transistor which drives Q177 which
drives the regulator tube V2, changing the commeon of the
output amplifier and the input to the zener string,
bringing the loop into balance. Q176 is used as a current
limiter for the regulator and is set for a limit of 55 mA,

3-66. FEEDBACK CIRCUITS

3-67. 1000:1 Divider Network

3-68. Sense voltage for the 5200A is divided down to
the required level by the 1000:1 divider network. The high
voltage on the sense line is applied to the 1. 0009M resistor
(R304) and divided by L.019k (R303) and the shunt
resistors R8 and R9 to give a 1000: I ratio. Resistors R303
and R304 are deposited on a substrate to provide good
thermal tracking which keeps the division ratio constant
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with temperature and self-heating. The substrate is
mounted in a milled aluminum can for heat dissipation
and must be replaced as a unit.

3-69.  Buffer Amplifier

3-70. A unity gain amplifier (U]2) is used to drive the
coaxial cable carrying the divided signal to the 5200A.
During instrument overlpad, input to the Buffer
Amplifier comes from the 10:1 divider amplifier in the
overload circuit. R4, RIS, Cl4 and C15 provide
frequency compensation for the divider and buffer
network. -

3-71.  OVERLOAD CIRCUITS
372, Slew Rate Sense Amplifier

3-73.  If the difference in the slew rate voltage between
the input amplifier rate and an output sample rate
exceeds a voltage detected by a differential amplifier
(125 mV) a trigger is provided to the one-shot muldtivibra-
tor, putting the instrument into overload. The input
signal is taken from the emitter of Q148, divided 10:1 by
R110 and RI09 and applied to one input of ‘the

differential amplifier Q104. The other input to Q104 isa

sample of the output as developed across R108and R111
and coupled from the sense line by C91. Q105 is 2 5 mA
current source, provided 2.5 mA to each side of the
differential amplifier. Q103 and Q106 each provide
3.75 mA to the collectors of the differential amplifier. As
a result both Q101 and Q102 are biased off, as long as the
differential is balanced. When the differential input to the
amplifier reaches 125 mV either Q101 or Q102 turns on

and provides an input to the one-shot multivibrator Q92
and Q93, thereby, putting the 1nstrument into the

overioad mode.

3-74. One-Shot

3-75. Inthe one-shots qulescent state, Q92 i is conduct- '
ing and Q93 is cut off. When trlggered by the slew rate .

sense amplifier a § Volt pulse is provided from the

collector of Q93 to the gate drive circuit fora4 ms period.

3-76. Gate Drive

3.77. Transistors Q37, Q42, Q43, Q44 ‘and their

associated components comprise the Gate Drive cireuit.
When the one-shot is triggered the resulting pulse turns
on Q42 and Q37, enabling the gate of the FET switch Q7
and connecting the 10:1 divider to the buffer amplifier.
Q43 is turned fram Q42 which turns off the input FET
switch and removes the input signal from the input
amplifier. Q43 can also be turned on from the Logic
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circuit (Q45) to prevent the input signal from reaching the
input amplifier when the instrument is in standby.

3-78.  10:1 Divider Amplifier

3-79. With the instrument in overload it closes the
loop back to the 5200A, preventing the 5200A control
loop from developing large errors when there is no
feedback signal from the 5215A. Gain of the amplifier,
U7, is set by the ratio of R7 (5.23K) to R6 (49.9k) which
equals 0.105. Application of the amplifier to the buffer
amplifier is controlled by the 5200A FET switch,

3-80. 5200A FET Switch

381, When an overload condition enables the gate
drive the 5200A FET switch Q7 is turned on, providing a
path for the 10:1 divider amplifier output to the 1000:1
divider network. This low impedance output overrides
the signal from the 1000:1 divider network, closing the
loop to the 5200A. When the overload is removed the
FET switch will automatically turn off after a 3.5 ms
delay.

3-82.  LOGIC CIRCUITS

3-83.  These circuits provide the decoding logic for the
control inputs and supply the status output to the Logic

PCB. Input is the 5205 OPERATE COMMAND to set

the mode of operation. Status signals output are called

OVERDRIVE, NEG HV and OVERLOAD,

3-84. - Logic Control

3-85. The 5205 OPERATE COMMAND is low for
operate, activating ‘half of USl. With the coupler
transistor on, both Q45 and Q43 will be off, allowing the
Input FET switch to turn on and the instrument to go

into operate.

'3-86. When an overload condition exists Q37 in the

Gate Drive circuitry turns on, turning on Q40 and
activating half of the coupler U52. With the coupler
transistor on. OVERLOAD goes low, providing a status

‘output to the logic PCB.

3-87. I700V Comparator

3-82. The output voltage is sampled and divided by
R59 (9.53m) and R67 (56.2K) then applied to one input of
the comparators U64 and Us5. A +10V reference from
the divider R63 and R64 is applied to the other input of
U64, Divider R66 and R65 supply a -10V reference to
comparator U65. As long as the output voltage is less
than 31700 Volts the outputs of both Ué4 and U635 stay
high allowing current to flow in Q62 and U62, and in
U52, provided the output of U167 is low. When the out-
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put exceeds +1700 the appropriate comparator output
goes low, turning off Q62, U62 and US52. With nto current
flow in U52 and U62 the OVERDRIVE and NEG HV
logic gignals to the Logic PCB go high, setiing the NEG
HV logic signals to the Logic PCB to high, setting the
instrument to Standby and opening the input FET
switch. With no input the output should drop to zerc and
Q62 turn on again for a normal overload. If the overload
remains after one second it is an indication of a mal-
function and a fault results,

3-89, Negative High Voltage Sensor

3-80. The negative high voltage is sampled by the
divider R170 through R.174 and K167 and applied to one
input of the comparator U167, The other input hasa +3
Volt reference from the zener VRI166 and the divider
R157, R154 and R156. As long as the negative high
voltage is more negative than -2225 Volts the output of
U167 is lowand current flows through the coupler U52. If
the output becomes less nepative than -2225 a high
ocutput results at the coupler U352, setting the instrument
to standby.

391 +15V Power Supplies

392, A 31V rms input from the Auxiliary power
supplies is rectified by CR70 to produce 420V
unregulated. This is filtered by C70 then Q79 is a series
pass to reduce it to +15V de. The +15V is sampled by the
divider RE0, R81 and R82 and compared to the reference
in U79. Any difference between the reference and the
sample is amplified by U79, driving the base of (79 to
keep the output at +15Volts. R79 is the current sense
resistor which allows U79 to limit the output current to
160 mA.

393, The ~15 Volts is obtained from the unregulated
supply through the filter C71 and the series pass
transistor Q76. The +15 i5 used as a reference and is
connected to the Op Amp U735 through R73. The -151s
connected to U75 through R74 and sinee both resistors
have the same value the input to the amplifier at the
873/ R74 tie-point is rero when the negative outputis-15
Volis, Any difference will be applied to the base of 76 to
return the negative output to -15 Voits, Q77 is a current
limiter to hold the maximum output current to 80 mA.

3-94. Power Amplifier Assembly

3935,  The Power Amplifier, as shown in Figure 3-3, is
basically a class AB push-pull type amplifier. The upper
tubes (V1 and V2) are connected in parallel to provide
sufficient output current capability for the positive
portion of the output, The Lower tubes (V3 and V4)are
connected in the same manner for the negative portion of
the ontput, The low cutput impedance in the output stage

3-8

is achieved by using 2 complementary emitter-follower
output driven by the Input FET Q4. Biasis provided bya
network consisting of Q8 and its associated components.
The upper tubes have their screen and control grids
indirectly connected to the output terminals so the
cathode output of the tubes is always slightly higher than
the output voltage. This protects the drain of the input
FET (Q4) and the collector of the NPN half ((11) of the
complementary emitter follower in the output state. Asa
result, the voltage from the output terminal to the tube
cathodes is in the range of 5 to 40 volts, which provides
adequate breakdown protection for the solid state
components. The Lower tubes and the Lower tube driver
(3150} are controlled by an auxiliary feedback loop,
using the light coupler (U165). The purpose of thisloop is
to control the base to collector voltage of the PNP half of
the emitter-follower (Q12) to approximately 5 volts. This
has been accomplished by arranging the feedback so that
current through the 30 mA current source ({)14) remains
constant, which provides the input to the zener VR15,
which in turn sets the 5 Volts for Q12 in the output stage.
As long as the output capability of the amplifier is not
exceeded and current flows in the 30 mA current source
the circuit is able to hold the Ql2 base-to-collector
voltage almost constant,

3-96.  The signal path through the circuit is detailed in
the following procedure. bt is assumed that the LED loop
is stabilized with 30 mA of current through the LED prior
to an input signal. When a small negative voltage is
applied to the circuit as an input the FET Q4 acts as a
source follower and translates the change in voltage
directly to the base of the output followers 211 and {12,
The immediate response is to decrease the current in 11
and increase it in QI2, as determined by the output load.
Since the loop is stabilized the plates of the V3/V4
combination are an extremely high impedance, the
increasing eurrent in Q12 flows into the emitter of the
LED driver Q14, decreasing the current through the
LED. As a result, the current in the PIN half of the
coupler 1s decreased and the net input ¢urrent to the
amplifier Ao iz negative. This slews the input node
capacitance of approximately 42 pF negative, resulting in
a positive output at the base of Q150, which is effectively
connected in cascade with the V3/ V4 combination. This
increascs the plate current through V3/V4, which tends
10 return the current through Q14 to its nominal 30 mA
value. The total current excursion in the LED diode is
proportional to the time derivative of the total negative
tube current. With the approximate transfer ratios and
curcuit values shown in the simplified schematic (Figure
3-3) the bandwidth of the light coupled loop is appro-
ximately 2.5 MHz. In actual usape the loop bandwidth is
set to 2.5 MHz by adjusting C162 for 30 mA peak-to-
peak in the LED with a 100 ohm load at 100 kHz

3-97.  In normal operation the nominal 2.2V dc bias
(Q8 and associated components) between the bases of the

o
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complementary output followers is adjusted so that
30 mA of current is flowing through Q12 and 65 mA
through Qt1. The extra 35 mA in QI is required to
provide the current used by the current sources Q17 and
CRS. The current in these sources does not return 1o the
output mode of the amplifier but ends up flowing
through the driver tube plate and the plates of the
negative drive tubes, When the output load requires a
very small current excursion the amplifier remains in a

class A configuration with both Q11 and Q12 slightly on.
As the output current raises in the positive direction the
current through Q12 decreases and is completely cutoff
when the output exeeeds +60 mA. For more positive
current all the remaining current neccssary comes from
(11 and the positive drive tubes V1/V2. Conversely,
Q11, is cutoff for negative output currents in cxcess of
130 mA and the current is provided from Q12 and the
plates of the negative drive tubes V3/V4,




Section 4

Maintenance

WARNING

THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED PERSONNEL ONLY. TO
AVOID ELECTRIC SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN THAT CON-
TAINED IN THE OPERATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED TO DO S0.

4-1. INTRODUCTION

4-2, This section contains information on General
Maintenance, a Performance Verification test, a Cali-
. bration procedure and Troubleshooting information,
The calibration procedure should be performed on a
periodic basis (90 days) to detect the need for and to make
required adjustments. The performance verification test
can be used upon receipt of the 5215A and any other time
desired to verify the correct operation of the equipment.
The troubleshooting procedures will aid in the izolation
of a fault to a particular PCB assembly and further, toa
¢ircuit or particular section of the PCB.

4-3. SERVICE INFORMATION

4-4, Each instrument that is manufactured by the

John Fluke Mfp, Co., Inec. is warranted for a period of

one year upon delivery to the original purchaser. The

WARRANTY is located at the front of the manual,

4-3. Factory authorized calibration and service for
each Fluke product is available at various world-wide
locations. A complete list of domestic service centers is
located in Section 7 of this manual. Shipping information
is given in Section 2. If requested, an estimate will be
provided to the customer before any repairwork is begun
on instruments that are beyond the warranty period.

4-6. GENERAL MAINTENANCE

4.7. Cleaning Instructions

4-8. Periodically (at least every 90 days} clean the
5215A to remove dust, grease and other contaminants

‘uging the following procedure;

a Insure power is removed from the 5215A.

b. Remove the top and bottom covers and the
' internal top covers from the power supply and
instrument compartments,

Femove the air filter from the rear of the fan
compartment. Clean the filter using either low
pressure clean dry air or a water and mild
detergent solution,

Clean the interior of the 5215A using low-
pressure clean dry air or a vacuum cleaner,

If required, clean the PCPB assemblies by spray-
ing them with anhydrous ethyl alcohol to lossen
the dirt and then removing all residue with low
pressure clean dry air. Allow at least six hours
for drying time before reapplying power to the
3215A,

Clean the front panel and exterior surfaces with
anhydrous ethyl alcohol or a soft cloth damp-
ened with a mild solution of detergent and water.
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4.9, Fuse Replacement

4-10,  Listed below are the correct replacements for the
Line Power Fuses. Use only the correet rating as a
replacement, dependent upon the supply voitage:

a. Ling voltage 100 or 115 voits:
High Voltage — MDA 15 amp
Aux Power — MDA 5 amp

Line voltage 200 or 230 volts:

High Voltage -- MDA 8 amp
Aux Power — MDA 2 amp

4.11. Line Voltage Selection

4-12.  The 5215A can operate from any one of four
possible line voltages. Selection between 100, 115,200, or
230 is performed by a combination of jumper position-
ings which may be changed locally if required, The
jumpers may be set to the desired configuration using the
procedure given in Section 2 under the heading of Input
following procedure;

CAUTION!
Lethal voltages of up to 4000V are present
withln the instrument for up to 30 sec after
power is removed from the system. Extreme
cautton should be exercised any time that the
Inner covers are removed from the Instrument
tor servicing.

Verify that neither line cord is connected to a
POWEr SOUrGE,

Remove the top dust cover and left inner cover
from the instrument.

Locate the input power terminal strips shown in
Figure 4-1. The layout 15 also shown on the
transformer cover.

Figure 4-1. Input Power Terminal Strips

LINE VOLTAGE AND TRANSFORMER
CONNECTIONS ARE IDENTICAL FOR
HV POWER AMD AUX POWER.

L

e () [T e

8LK BRN RED ORM YEL BLU WHT GRN/WHT

[o] fo BRERE
o] let le] lo) Lo

‘o] [@ o] [o
" H st s
0\ o o] la

HV POWER

TBi

AUX POWER

Connect the jumpers as shown in Figure 4-1 and
Table 4-1.

Table 4-1. Input Line Voltage Jumper Connections

LINE HV POWER
VOLTAGE JUMPER JUMPER JUMPER

100 1104 25 Sto7
115 Tt4 Jrwb. 6to7
200 2toéd Stp 7 7t07

230 3o 4 Gto7 7to07

AUX POWER

11 to 14 121015 15 t0 17
ilwid 13tp 16 i6t0 17
1210 14 15 t8 17 171017

13t0 14 161017 171017

Replace the inner dust cover,

Ingtall 15 and 5 amp fuses if the 100 or 1135 volt
input line voltage has been sclected or 8 and 2
amp fuses if the 200 or 230 volt input has been
selected.

4-13. Lamp Replacement

4-14.  The indicators on the 5215A consisis of both
incandescent lamps and Light Emitting Diodes (LEDs),
If replacement is required, use the following procedures:

4-15. INCANDESCENT LAMP REPLACEMENT
Insure power is disconnected from the 3215A.
Remove the top cover.

The INSTRUMENT ON and OPERATE indi-
cators are dual incandescent lamps mounted on
individual plug-in assemblies. To remove, reach
down in the space between the front panel and
logic board and grasp the desired PCR and

remove by pulling straight up.

Replace the defective lamp and reassemble the
instrument in the reverse order.

LED REPLACEMENT

Insure power is disconnected from the 52134,




-

Remove the POWER knob on the front panel
from its shafts using a 0.050 allen type hex
wrench.

Remove the top cover and the front three screws
from the bottom cover.

Remove the five screws on each side from under
the side decals that secure the front handles and
front panel to the mainframe.

The front panel is now free to be moved away
from the logic PCB for access to the LEDs.

Remove the LEDs requiring replacement from
the extension sockets and replace.

After replacement reassemble the 5215A in
reverse order.

Access to the Mainframe PCB
Assemblies

4-18.  PRELIMINARY PROCEDURES

4-19.  The following procedure should be performed

prior to removing any PCB from the instrument.

c. Grasp the plaxtic retainers and gently rock the
PCB while moving it upward. Once free of the

5215A

Disconnect both line power cords from the line
power source.

Extremely hazardous voltages are present with-
in the instrument for up to 30 sec after removal
of power. Wait for at least this period before
continuing.

Remove the top outer cover from the-
instrument.

As a safety precaution, insure no stray voltages
are present in the power supply, shorting TP501
to TP502, TP504 to TP506 and TP505 to TP506.
These test points are on the power supply PCB
and their locations are shown in Figure 4-2.

Proceed to the paragraph pertaining to the
particular PCB to be removed.

POWER SUPPLY ASSEMBLY. REMOVAL

Remove the transformer cover from the left side
of the instrument.

Disconnect the Molex connections from the
transformer and power wiring.
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Figure 4-2. Power Supply Test Point Locations

I SEE BIOSA-ISO FOR SCHEMATIC.
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motherboard, lift it out of the instrument
compartment.

Reverse the procedure to replace the PCB.
| .
PREAMPLIFIER ASSEMBLY REMOVAL

Remove the Tube Chamber and Power Ampli-
fier covers from the right side of the instrument
compartment.

Remove the right side panel by remaoving the
screws, then grasp firmly at each end and pull
straight up,

Remove the shield over the preamplifier
assembly by removing the screws and gently
lifting it off.

Disconnect the two coaxial connectors (J25,
J26) from the upper front of the assembly.

In the tube chamber disconnect the coaxial
cable center conductors and cable shield con-
nectors. These leads connect the preamplifier to
the power amp, They should be removed by
grasping the connector with a pair of pliers and
pulling straight out, toward the front of the
instrument.

On the Power Amp Upper Tube PCB remove
the four screws that retain the Sense cable
coming from the preamplifier,

Grasp the plastic retainers and gently rock the
preamplifier assembly while moving it upward.
Once free from the motherboard lift it out of the
instrument compartment.

Reverse the procedurs to replace the agsembly.
POWER AMPLIFIER ASSEMBLY

Remove the tube chamber and Power Amplifier
chamber covers from the right side of the instru-
ment compartment,

In the Preamplifier tube chamber remove the
Coaxial cable center conductor and cable shield
connections. These leads connect the power
amplifier to the preamplifier. They should be
removed by grasping the connectors with a pair
of pliers and pulling straight out, toward the
front of the instrument,

On the Upper Tube Assembly remove the four
screws that conrnect the output cable to the PCB,

R.epeat the procedure for the sense cable to the
preamplifier.

Disconnect the molex connector on the Upper

Tube PCB going to the Low Capacity Trans-

former.

Grasp the plastic retainers and gently rock the

- assembly while moving it upward. Once free

from the motherboard lift it out of the instru-
ment compartment,

If required, the assembly can be broken down to
its individual PCB’s. The Upper tube PCB

{5205A-4030) is. connected to the Lower tube

PCB (5205A-4031) and the Tube mounting
Assembly (5205A-4033) with screws along the
edge, The Lower Tube PCB is connected to the
tube mounting assembly with screws to con-
ducting spacers permanently attached 1o the
tube mounting assembly.

Reverse the procedure to replace the asssembly.

NOTE

The top inner covers have labeled adjustment
poris to facilitate the calibration procedure.
All calibration points can be reached through
these ports. For troubleshooting, the right
side cover and frant panel can be removed for
easy access to the preamp and logic PCHB's
respectively. :

4-23. Access to the Logic PCB Assembly

4-24,

Use the following procedure for access to the

logic PCB assembly.

a,

b.

Insure power is disconnected from the 5215A.

Remove the POWER knob on the front panel
from its shaft.

Remove the top coverand the front three screws
from the bottom cover.

Remove the five screws on each side, from
under the side decals, that secure the fropt
handles to the front panel.

Move the front panel away to gain access to the
logic PCB. Insure the output cable has sufficient
slack to lay the front panel down flat on the
work area.

- Remove the seven screws connecting the PCBto

the mainframe and carefully remove the PCB.

Reverse the procedure to replace the Logic PCB.




4-25. PERFORMANCE VERIFICATION
CHECKS

4-26. Introduction

4-27.  The following paragraphs contain a perform-
ance verification procedure. These tests may be used as
an acceptance test upon original receipt of the equip-
ment, to verify calibration at any time prior to a
scheduled ealibration cycle or as an aid in trouble-
shooting. ‘

4-28.  The test equipment required for the perform-
ance test is listed in Table 4-2. If the recommended
equipment is not available replacements with equivalent
specifications may be used., In addition to the test
‘equipment recommended in Table 4-2, accessory items
required to check the performance of the 5215A are listed
in Table 4-3, These are common items which may be
easily obtained or fabricated locally.

4-29. Performance Test

4-30.  Prior to shipment each 5215A is adjusted at the
factory against a reference 5200A so that the amplitude
error due to the 521 5A. is less than approximately 0.01%.
If the 5200A used in this procedure is within specifica-
tions the 1000 Volt Range will meet the accuracy spect-
fication.

4-31.  Connect the previously calibrated 5200A to the
5215A using the special interconnect cable (P/ N 341560)

52186A

provided with the 5215A Accessory Pack. Perform each
step of the test in turn using the following procedure:

a. Insure the strap connecting the 5215A QUT-
PUT LOW and chassis ground terminals is
firmly in place.

Initial 5215A Switch Setting
POWER: ON (30 sec warmup period elapsed)

NOTE

The equipment should have a warmup period
af ar least orie hour prior to performing the
test.

Initial 3200A Switch Settings

POWER: ON (30 sec delay elapsed)
MODE: STDRY

CONTROL: LOCAL
PHASE-LOCK: OFF

SENSE: INT

VOLTAGE ERROR: OFF
VOLTAGE RANGE: 1000V ,
FREQUENCY RANGE: 10 kHz
VOLTAGE MAGNITUDE: 1000V
FREQUENCY MAGNITUDE: 1 kHz2

Connect the test equipment as shown in Figure
4-3,

Set the 5200A MODE switch to OPER. Both
the 5200A and 5215A OPERATE indicators
illuminate.

Table 4-2. Test Equipment

Fluke Model 5200A (Calibrated within 90 days}
Fluke Model 931B

Fluke Model 5408

CPD Engineering (Formerly Holt Instrument Laboratories) Model 11.
Only the thermoelernent (PN 90081C), the Resistor Assy {PN 90080E)
and the Transfer Switch Assy (PN 85072} are required from the Madel
11 series to perform these tests.

Fluke Modei 8800A

Ftuke Model 8000A or 8500A

Fiuke Model 332D or 336D

Tektronix Model 7403 with 7A18 Amplifier, 7852 Dual time base,
PG042 DC Current Probe

100:1 1600V rms rated Voltage probe

10:1 500V rms rated Voltage probe

Variac - rated — 18A at 100/115V - 10A at 200/230V

Test Oscillator

RMS Differential Voltmeter
Thermal Transfer Standard
Coaxial Thermal Converter

Digital Valtmetar (5% digit)

Digital Voltmater® (Battery Operated)
DC Calibrator

Oscitloscope®

Autotransformer®

* Used during Calibration only




Table 4-3 . Test Accessories

1500 pF capacitive load Vitramon High Current porcelain capacitor, type VY84C1562J
{Fluke P/N 447383)

250 pF capacitive load Vitramon High Current porcelain capacitor, type VY82C251J
{Fluke P/N 447391)

100 pF capacitive load Vitramon High Current porcelain capacitor, type VY81C101J
{Fluke P/N 4474009)

500051 resistive load 2 Resistors, Wire Wound, 10,00082 +5%, 225W Ohmite Type 0916
connected in parallel,

40052 2 Resistors, Wire Wound, 80082 +5%, 500 Ohmite Type 0404
connected in parallel.

RC Filter* 1 ME2 +5%, %W carbon comp, resistor connected in series with a
1 uF +10% 100V mylar capacitor.

Jumper PCBS (3 each}” Used to maintain bias condition with low input line power during calibration.
Three are provided with the instrument. Additional or replacement jumpers
may be ordered using Fluke part number 400762 (Drawing 5205A-3080}.

Insulated Triming Tool® Rated at 4 kV minimum — Recommended: JFD Adjustment tool 5284,
Fluke P/N 153049

Adaptor — Banana Jack to BNC UG 1094-U Provide Connection between 5200A output and 5208A local
input

Coaxial Cable Male BNC connector on each end — not to exceed 6 ft. in length

Jumper leads® Standard leads with alligator clips on both ends for jumpering test points.

Thermal Transfer Standard to Construct an interconnect cable using the listed materials or an eguivalent:

Thermoelement interconnect cable “Connect pin 3 of Amphenol connector 91-MC3M 1o pin A of connector
MS3106A10SL-4S using one lead of Belden type 8422 cable not exceeding

3 feet in {ength. Connect the second lead between pins 1 and B respectively
of the connectors. Connect the cable shield to the shell of the MS3106A105L:
45 connector. Secure the cable using clamp MS3057-4A,

* Used during Calibration oniy.

Using the thermal transfer method verify the

| 5215A output is equal to 1000V ac +0.11%.
DG CALIBRATOR oe AE 52054
e g i. - Setthe 5200A MODE switch to STDBY and the

utpu ST i
= Py L " oure Frequency output to 1 kHz.
— 1

JEssron i Wait at least 30 seconds, then apply a 5 kf}/
100 pF parallel load to the 5215A output

THERMAL TRANSFER 52004 2 | terminals.
STANDARD

THEAMO {TO 5206} E
ELEME s .
HIgH FreQ HEMERT oo . Repeat steps e through i.

CONVERTER g L4

COAXIAL
THERMAL

CONVERTER . Wait at least 30 seconds, then apply a 1500 pF
load to the 5215A output terminals,

Figure 4-3. Callbrator Mode Connections . Repeat steps ¢ and f.
Using the thermal transfer method verify the . Set the 5200A MODE switch to STDRY.

5215A output is equal to 1000V ac £0.0429%.

Change the 5200A output frequency to 100 kHz . Wait at least 30 seconds then remove the 1500 pF
on the 100 kHz range. load and apply a 250 pF load.




Repeat steps €, g and h, omitting step 1.

Set the 5200A MODE switch to STDBY. Wait
at Jeast 30 seconds then disconnect the thermat
test equipment and the 250 pF load,

Connect an RMS differential voltme;er to the

3215A output termnals.

Set the 5200A controls for an output of 180V at
100 kHz.

Set the 5200A MODE switch to OPER and
adjust the rms differential voltmeter for a null
reading,

WARNING!

Observe all safaty requirements before apply-
Ing a load to an operaling instrument, Do not
come in physical contact with the load at any
time. ‘

Apply the 1500 pF load to the 5215A output,
insuring the deviation from the null does not
exceed +1.05%. ‘

=et the 5200A MODE switch to STDBY. Wait
at least 30 seconds then remove the applied load
and test equipment.

Terminate the 5215A output with-the 250 pF
load. ' :

Set the 5200A controls for an output of 1100V at
105 kHz and the 5200A MODE switch to
OPERATE. ‘

If FAULT and/or OVERLOAD occurs per-

form the 5215A calibration procedure.

Set the 5200A MODE swith to STDBY wait at
least 30 seconds then remove the load, This
completes the 5215A Performance Test.

4-32. CALIBRATION PROCEDURES
4-33. General

4-34,  The 5215A Calibration procedure should be
performed at least every 90 days or any time that a
component is replaced. The recommended test equip-
ment and accessories are listed in Tables 4-2 and 4-3. The
internal layout ie shown in Figure 4-4 while the test point
and adjustraent locations for the Power Amplifier, Pre-
amplifier and Logic PCB are shown in Figures 4-5, 4-6,
and 4-7 respectively.

5215A

4-35.  Each main division in this procedure begins with
a step verifying that all controls and test equipment is in
the proper configuration prior to beginning the check.
This added precaution is required because of the lethal
voltages which can reach 4000 volts internally and 1500V
on the output terminals. Since these extremely high
voltages are present extra care should be taken to insure
that conductive items, such as screwdrivers, pliers or
fingers are not inserted into the instrument compartment.
Care should also be taken to prevent foreign objects from
falling into the instrument since they may decrease the
voltage breakdown capability of the inner circuitry.
When replacing the top cover or right side panel after
adjustments check the inside of the instrument very
carefully to insure there are no loose screws, pieces of
solder or other objects left behind. Use only non-
conductive trimming tools, rated at 4 kV minimum for
any internal adjustments,

4-36. Qscilloscope Preparation

4-37. MAINFRAME AND PROBE
CALIBRATION

4:38.  Prior to beginning the 52154 Calibration check
the DMC zero level on the scope display. Also verify the
calibration and AC response of the 100:1 and 10:1 probes
when they are connected to the channel on which they are
to be used. '

4-39. CURRENT PROBE-CALIBRATION

'4-40.  The Tektronix P6042 DC Current probe must

be calibrated at zero current each time it is used. Use the
following procedure to prepare the current probe for use
each time it is connected to the scope mainframe.

a. Connect the P6042 output with a 500} BNC

' " cable to the oscilloscope, using an HP-10100C
5001 feed through resistor at the oscilloscope
input.

Turn on the oscilloscope and current probe
power and allow them to warmup for at least
five minutes, preferably 30 minutes. ‘

Set the oscilloscope controls as follows:
Volts/ div—50 mV
Variable (Volts/ div)—Calibrated
Input Coupling-Ground

Set the Current Probe controls as follows:
Output DC level—Midrange
Current/ div Balance—Midrange
Current/div—1A

Center the trace vertically on the CRT, then
switch the tnput coupling to DC.
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Figure 4-7. Logic PCB Test Point Location




Push the thumb-controlled portion of the probe
into the locked position, When the slideris in the
locked position the shield around the trans-
former core is grounded, the PROBE UN-
LOCKED light is extinguished and the amplifier
is ready for operation.

Place the probe fully into the front-panel recep-

tacle. Momentarily (200 ms minimurm) depress :

the DEGAUSS lever and release.

Adjust OUTPUT D LEVEL to center the
trace vertically on the CET.

Set the CURRENT/ DIV switch to the desired
position (in most tests it is 10 mA/div) and
again degauss the probe.

Adjust CURRENT/DIV BALANCE to center
the trace vertically on the CRT.

Remove the probe from the front-panel recep-
tacle, move the slider back, and place the probe
around the conductor under test. Push the slider
forward into the locked position, With the
oscilloscope deflection factor set at 5¢ mV/div,
the amplitude of the current waveform may be
read directly from the front panel of the P6042.

NOTE

The current probe calibration procedure is
necessary after initial turn-on and after mak-
ing current measuremenis in excess of the
dynamie range of the P6042. To degauss, lock
the probe and place it in the panel receptacle
and press the DEGAUSS lever.

4-41. Equipment Preparation

4-42,  Prepare the instrument for calibration using the
following procedure:

a. Insure both power cords are disconnected from
the AC power line.

" Connect the previously calibrated 5200A to the
5215A using the special interconnect cable
(P/N 341560) provided with the 5215A Acces-
sory Pack.

Insure that the POWER switch on the 5215A
front panel is OFF,

Set the 5200A front panel controls to the follow-
ing positions: :

POWEER switch to ON, After the STDBY
indicator illuminates, continue,

MODE switch to. STDBY

CONTROL switch to LOCAL

PHASE LOCK switch to OFF

SENSE switch to INT

VOLTAGE ERROR switch to OFF

VOLTAGE RANGE at 1000V

FREQUENCY RANGE at 100 kHz

VOLTAGE MAGNITUDE at 100V

FREQUENCY MAGNITUDE of 100 kHz

Remove the top cover of the instrument.

Remove the right side cover to expose the pre-
amplifier adjustments by removing the s¢ven
holding screws and pulling the side cover
straight up.

Using the shorting link provided insure the
"OUTPUT LOW and chassis ground terminais
are connected and firmly in place (on front
panel).

Disable the HV interlock by pulling the center
rod of the interlock switch up. The interlock
switch is located in the left rear corner of the
instrument protruding through the transformer
compartment cover.

Set the autotransformer for zero output.

Copnect the autotransformer input to the
nominal AC line voltage for which the instru-
ment is rated. (Be sure variac is rated for the
line voltage and current being used.)

CAUTION!

All test points and adjustments on the pre-
amplifier are accessible through openings in
the shields covering the instrumeni compart-
ments. Do not remave these shields during the
calibration procedure. Always be suretousea
non-conductive scrawdriver rated to 4 kV to
make these adjustments.

4-43. OQutput Stage Calibration

444. A portion of the calibration procedure con-
tained in the following subparagraph is performed with
the high voltage line power supply input reduced to 255
of nominal. This reduces the high voltages present in the
instrument to apprommately 600 volts. The bias states
are properly maintained in this condition with a jumper
system. This feature Jessens the danger associated with
calibrating or servicing a potentially lethal instrument.

- All line power input voltages are given as a percentage of




the nominal line voltage for which the instrument is
wired, ‘

4-45. The balance readings are or may be at a high
potential. The reading should be taken with a floating
DVM, that is, & battery operated meter with no
connection to ground through the line cord, to reduce
common mode measurement errors. Care should be
taken that the DVM chassis is well separated from any
conducting material to prevent voltage breakdown.

WARNING!

‘Do not touch the DVM when the 5215A power
is on.

4-46.  When the three jumper PCB's are required to
maintain bias during operation with less than normal
Input voltage, insert them in the marked slots in the
preamplifier shield..

4-47.  Personnel performihg the calibration procedure
should be aware of the hazardous voltages present and
observe good safety precautions at all times.

4-48. OUTPUT STAGE INITIAL SET-UP

4-4%.  Connect a 100:1 probe to the Oseilloscope input
channel. Prepare the oscilloscope to read 3 mV per
division (corresponding to 0.5V per division at the probe
tip) using DC coupling. Connect the probe to TP307

OUTPUT HIGH TEST through the Power Amp shield. .

Connect the scope ground lead to chassis.

4-50.  Battery Operated DVM: Prepare the DVM to
read less than 2V dc. Connect the Hl input lead to TP331
and the LO lead to TP332 through the Power Amp
shield, ' '

CAUTIQNI

Insure the floating DVM c.ase‘-is well away
from all conductive materlal to prevent short
circuits. Although the procedurs is safe when
performed as descrlbed, under exiremely
abusive conditions a hazardous situation
might occur. Verify the probe leads are
properly insulated to preclude any shoris or
arching to the Power amp shield or chassls.

4-51.  Autotransformer: Set the output to zero volts
and connect the power line cord to the nominal line
voltage.

4-52.  5215A: Insure the equipment preparation pro-
cedure in paragraph 4-41 is complete. Install the three
jumper PCBs through the Preamplifier shield. Connect
the Auxiliary Power line cord to the nominal line voltage
and the High Voltage line cord to the autotransformer.

4-53. UPPER TUBE BALANCE

"WARNING!

Do not touch the DVM with hands or body
any time that power is applled to the 5215A.

4-534.  Perform the calibration using the following
procedure.

Insure the autotransformer output is set on zero.
‘Set the 5215A POWER switch to ON.

NOTE

The INSTRUMENT ON and WARMUP
indicators illuminate. After a 30 second delay
the WARMUP indicator extinguishes. This
 time delay occurs each time power is applied
‘10 the instrument afler it has been removed.
If the instrument is set to OPERATE before
the time delay expires a FAULT indication
resulis,

After the warmup period raise the autotrans-
former output voltage to approximately 25% of
nominal line veoltage (25% x 115V = 29V)

Verify the voltage displayed on the oscilloscope
is = 100 mV at the probe tip (less than 0.2
divigion on the display). If the display is greater
than =100 mV the circuit is defeetive.

NOTE

The above reading is adjusred during the DC
OFFSET CALIBRATION later in this pro-
cedure, If it exceeds the listed tolerance it is
bevond the adjustment range and should be
repairedat this time. Use the Troubleshooting
procedure in Table 4-3 starting at step 86,

Adjust R33 BALANCE UPPER TUBES for a
minimum reading on the DVM. The maximum
allowable reading is 0 10 mV de.

If the reading exceeds the allowable, remove
power, set R35 ABSOLUTE SCREEN VOLT-
'AGES UPPER. TUBES to approximately mid-
range, reapply power, then repeat the test. If the
reading still exceeds the allowable, the instru-
ment is defective. ‘

Set the autotransformer output voltage to zero,
set the POWER. switch to OFF and disconnect

. both power cords. Wait at least 30 seconds for
-the Power Supply to discharge and disconnect
the DVM from test points 331 and 332,

4-13




LOWER TUBE BALANCE
Make the following equipment changes:

Connect the Battery Operated DVM Hi input
lead to TP333 and the LO lcad to TP 334
through the Power Amp shield.

CAUTION!

Insure the floating DVM case Is well away from
any conductive material fo prevent short
clrculita. Aithough the procedure is safe when
performed as described, under extremely
abusive condltions a hazardous situation
might occur. Yerify the probe leatls are
properly tnsulated to preclude any shoris or
arcing to the Power amp shileld or chaasls.

Reconnect the Auxiliary Power line cord to the

nominal line voltage and the High Voltage line
cord to the autotransformer.

WARNING!

Do not touch tha DVM with hands or body
at the time that power Is applied to the 5215A.

Perform the calibration using the following

procedure:

Inzure the autotransformer output is set to zero.
Set the 5215A POWER switch to ON,

After the Warmup period raise the autotrans-
former output voltage to approximately 250 of
the nominal line voltage (25% x 115V = 29V).

Verify the voltage displayed on the oscilloscope
0 £100 mV dc at the probe tip (less than 0.2
division on thedisplay). If greater than 100 mV
the instrument is defective.

NOTE

The above reading is adjusted during the DC
OFFSET CALIBRATION later in this pro-
cedure. If it exceeds the listed tolerance ir is
bevond the adjustment range and should be
repaired al this time. Use the troubleshooting
procedure in Table 4-4 starting ar step 86.

Adiust Ri12 BALANCE LOWER TUBES for
a minimum reading on the DYM, The max-
imum allowable reading i1s 0 £10 mV dec.

4-60.

If the reading exceeds the allowable, remove
power, set R109 ABSOLUTE SCREEN VOLT-
AGES LOWER TUBES to approximately mid-
range, reapply power, then repeat the test. If the
reading still exceeds the allowable the instru-
ment is defective.

Set the autotransformer output voltage to zero,
set the POWER switch to OFF and disconnect
both power cords. Wait at least 30 seconds for
the Pawer Supply to discharge and disconnect
the DVM from test points 333 and 334,

OUTPUT STAGE BIAS CURRENT
Make the following equipment changes:

Connect the Bartery Operated DVM HI input
lead to TP307 QUTPUT HIGH TEST and the
LO lead to TP308% PNP through the Power Amp
shield. Both the DVM and Scope HI input leads
are now connected to this test point.

CAUTION!

Insure the floating DVM case s well away from
any conduclive material to preveni short
cir¢uits. Although the procedure is safe when
performed as described, under extremely
abusive conditions a hazardous situation
might occur. Verify the probe jeads are
properly Insulated to preclude any shorts or
arcing to the Power amp shield or chassis.

Reconnect the Auxiliary Power line cord to the
nomipal line voltage and the High Voltage line
cord to the autotransformer.

WARNING!

Do not touch the DVM with hands or body
any time that power is applied to the S215A.

Perform the calibration using the following

procedure.

a.

b.

Insure the antotransformer output is set to zero,
Set the 5215A POWER switch to ON.

After the Warmup period raise the autotrans-
former output veoltage to approximately 25% of
the nominal line voltage (250 x 115V % 29V),

Verify the voltage displayed on the oscilloscope
is 0 £100 mV de at the prabe tip (less than £0.2
division on the display). If the display is greater
than £100 mV the circuit is defective.

@




4-63.

NOTE

The above reading is adjusted during the DC
OFFSET CALIBRATION later in this pro-
cedure. If it exceeds the listed tolerance it is
beyond the adjustment range and should be
repaired at this time, Use the Troubleshooting
procedure in Table 4-4 starting at siep 86.

Adjust R7 OUTPUT STAGE BIAS CUR-
RENT for a reading between +220 mV and
+240 mV on the DVM.

Set the autotransformer output voltage to zero,
set the POWER. switch to OFF and disconnect
both powet cords. Wait at least 30 seconds for
the Power Supply to discharge and disconnect
the DVM from test points 307 and 308.

LED LOOP BIAS CURRENT

Make the following equipment changes:

Insure the P6042 current probe is ealibrated for
a zero indication and a current sensitivity of
10 mA/division as described in the Current
Probe Calibration procedure.

Conneet the current probe around TP309 LED
CURREN TEST LOOP with the arrow on the
probe pointing to the front of the instrument.
Also insure the probe is properly locked and the
PROBE UNLOCKED indicator is extinguished
as described in the Current Probe Calibration.

Set the oscilloscope current channel controls for
DC eoupling with sensitivity of 50 mV/division.

~ Reconnect the Auxiliary Power line cord to the
nominal line voltage and the High Voltage line
cord to the autotransformer,

Perform the calibration using the following

procedure:

a.

b.

Insure the autotransformer output is set to zero, -

Set the 5215A POWER switch to ON.

After the Warmup period raise the autotrans-
former cutput voltage to approximately 25% of
the nominal line voltage (25% x 115V = 29V).

Verify the voltage displayed on the oscilloscope
is 0 £100 mV dc at the probe tip (less than 0.2
division on the display). If greater than TI00mV
the instrument is defective, - :

NOTE

The above reading is adjusted during the DC
OFFSET CALIBRATION later in this pro-
cedure. If it exceeds the listed tolerance it iy
beyond the adjustment range and should be-
repaired at this time. Use the troubleshooting
procedure in Table 4-4 starting at step 86.

Display the LED Current and carefully adjust
R172 LED CURRENT for a display of -30 mA
+1 mA (3 div 0.1 div).

Lower the autotransformer voltage to zero,
dropping the LED Current to zero, and verify
the current probe zero adjustment.

Ralse the autotransformer output voltage back
to the previous setting of approximately 25%
of the nominal line voltage.

Verify the LED current is ~30 mA =1 mA. Re-
adjust R172 if required.

Set the autotransformer output to zero, Set the
POWER switch to OFF and disconnect both
Power cords. Wait at least 30 seconds for the
Power Supply to discharge then disconnect the
voltage and current probes and the three jumper
PCB's from the instrument.

LED LOOP BANDWIDTH

Makc the: following equipment changes: .-

Set the Oscilloseope current channel controls
for AC Coupling remaining at 50 mV/ d1v1smn
sengitivity, then center the trace baseling,.

Connect the 100:1 probe across the 5215A out-
‘put termiinals. Set the scope controls for DC
" coupling, 0, SV/ division sensitivity (correspond-

ing-to 50V at the probe tip) and a. Tlme Base of

2 used / d1v1smn .

Verify removat 'of the three jumpe:f PCB from
the. preamphﬁer . o

~ Disable the :i:200 mA current trips on the 5215A
Logic PCBs by connecting TP410 (IL+)to .
TP409 (+5V) with a jumper to disable the posi- |
tive HV supply current trip and TP408 (IL-) to -
TP407 (GND) to disable the negative HV supply
current trip,

Connect the 4004} IOOW load resxstor across the
5215A output terminals.
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4-66.

Reconncet the Auxiliary Power line cord to the
nominal line veltage and the High Voliage line
cord to the autotransformer. .

Perform the calibration using the following

procedure:

Insure the autotransformer output 1s set to 7era.

Set the 5200 magnitude for an output of 113.2V
at 100 kHz.

Set the 5215A POWER switch to ON.

After the Warmup period quickly raise the auto-
transformer output vaoltage to 100% of the
nominal line voltage.

NOTE

Set the 5200A MODE switchto STDBY. Set the
POWER switch to OFF and disconnect both
power cords. Wait at least 30 seconds for the
Power Supply to discharge and disconnect the
oscilloscope veoltage and current probes from
the instrument.

SCREEN VOLTAGE CALIBRATION
Make the following equipment changes:
Prepare the DVM to monitor the nominal AC
ling voltage and connect the input leads across

the autotransformer output.

Prepare the oscilloscope for operation with

sensitivity of 0.5V/division (cerresponding to
50V /division at the probe tip), a time base of
20 usec/division and dc¢ coupling.

OVERLOAD and FAULT indications will
result if the autotransformer output is raised
too slowly.

@

Sat the 5200A MODE switch to OPERATE.

The scope voltage channel probe displays a 6.4
division peak-to-peak sinusoidal waveform,
corresponding to approximately #00 mA p-p
output current. Since the gain has not yet been
set the magnitude of the display will not be
exact,

Adjust C162 LED LOOP BANDWIDTH so
that the current channel waveform is 30 mA p-p
between the positive and negative peaks. The
waveform should appear as shown in Figure 4-8.

Accurately adjust the oscilloscope probe AC
compensation using the oscilloscope calibrator.

Set the vertical gain of the oscilloscope by apply-
ing 226 28V rms 10 kHz from the 5215 A output
to the 100:! input probe. Adjust the scope
channel variable gain for a display of exactly 8
divisions peak-to-peak.

Diisable the 5215A overload circuits by connect-
ing TP18 OVERLOAD DISABLE to TP19
GND (SENSE LOW) with a jumper. The test

§ i

points can be reached through the Preamplifier
shield.

Reconnect the Auxiliary Power line cord to the
nominal line voltage and the High Voltage line
cord to the autotransformer.

4-69. Perform the calibration using the foliowing
procedure:

NOTE

For correct adjiustment of the current limits it
is imporiant to check the zero baseline for
drift bath before and after the procedure. If
any drift occurs the procedure should be
repeated.

-

Figure 4-8. LED Loop Current Wavetorm Raise the autotransformer output voltage to

nominal plus 109 (110% x 113V = 126.3V)
NOTE ‘
The current displayed is essentially propor-
ticnal 1o the derivarive of the total current

drawn by the Power Amplifier lawer OQuiput
tubes, . Sct the 5215A POWER switch to ON.

Set the 5200A for an output of 180V rms at
10 kHz.
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NOTE . Perform the calibration as follows:
The 52154 internal power dissipation is very
high when it is in the OPERATE mode.
Maintain this status only as long as necessary
to make the required adjustment,

Insure the autotransformer output is set to zero.

Set the 5215A POWER switch to ON.

After the warmup period, set the 5200A MQDE
switch to OPERATE,

Adjust R109 ABSOLUTE SCREEN VOLT-
AGES LOWER TURES through the power
amplifier shield until the scope displays a wave-
form where the flat portion of the negative peak
is at exactly -240 volts (-3.0 divisions).

Check the zero baseline, setting the 5200A
MODE switch to STDBY and then back to

OPERATE. The adjusted peak voltage should

remain as set in Step ¢ above.

Set the 5200A output voltage magnitude to
156V rms.

Adjust R35 ABSOLUTE SCREEN VOLT-
AGES UPPER TUBES through the power
Amplifier shield until the scope displays a wave-
form where the flat portion of the positive peak
is at exactly +208 volts (2.6 divisions).

Check the zero baseline by setting the 5200A
MODE switch to STDBY and then back to
OPERATE. The adjusted peak voltage should
remain as set in Step h above.

Set the 5200A MODE switch to STDBY and the
POWER switch to OFF. Set the autotrans-
former output voltage to zero and disconnect
both power cords. Remove the oscilloscope and
DVM leads.

'POSITIVE CURRENT TRIP LEVEL

ADJUSTMENT

Make the following equipment changes:

Insure a2 jumper connects TP408 -(IL-) and
TP407 (GND) on the Logic PCB. Remove the
other jumpers previously installed between test

points on the Logic and Preamplifier PCB's.

The jumper remaining disables the negative
current trip while sitting the positive trip level.

Conneet the DYM HI input eat to TP411 (14)
and the LO lead to TP407 (GRND) on the Logic
PCB. Prepare the DVM to read less than 2V de.

Reconneet the Auxiliary Power line cord to the

nominal line voltage and the High Voltage line

cord to the autotransformer.

After the warmup period, raise the autotrans-
former output voltage to the nominal line
voltage.

Set the 5200A magnitude to 114 Volts rms at
100 kHz.

Set the 5200A MODE switch to QPERATE.

Ohbserve the DVM reading and slowly increase
the 5200A output until the 5215A trips into
FAULT and drops out of OPERATE.

The DVM should read between -210 and
-214 mV when it trips. If the DVM reading is
within tolerance set the 5200A MODE switch to
STDRY, the 5215A POWER switch to OFF,
the Autotransformer output to zero and then
proceed to the Negative Current Trip Level
Adjustment in the following paragraph. If the -
reading is not acceptable mntmue with Step h
of this paragraph.

F.educe the 5200A voltage magnitude to a level
less than 114V to prevent a FAULT condition.

Rotate R49 fully counterclockwise.

Set the 5200A MODE switch to STDBY and
then OPERATE.

Adjust the 5200A voltage magnitude for a read- -

| ing on the DVM between -211 and -213 mV.

Very slowly rotate HR49 clockwise until the
5215A trips into FAULT and drops out of
OFERATE.

Decrease the output level of the 5200A slightly
and reset the FAULT on the 5215A by getting
the 5200A MODE switch first to STDBY and
then to OPERATE. '

Slowly increase the 5200A voltage magnitude
until the 5215A trips into FAULT, verifying
that it occurs between -210 and =214 mV,

Set the 5200A MODE switch to STDBY and
the 5215A POWER switch to OFF. Set the
autotransformer output voltage to zero. -
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NEGATIVE CURRENT TRIP LEVEL
ADJUSTMENT

Make the following equipment changes:

Reduce the 5200A voltage magnitude to 114V
rms, remaining at 100 kHz.

Remove the jumper between TP407 and TP408
and connect it between TP410 (IL+} and TP40%
{(+5V) to disable the Positive current trip while
setting the negative trip level.

Transfer the DVM HI input lead to TP412 (1-}
on the Logic PCB.

Perform the calibration as follows:

Set the 5215A POWER switch to ON.

After the warmup period, raise the autotrans-
former output voltage to the nominal line
voltage.

Set the 5200A MODE switch to OQOPERATE.

Observe the DVM reading and slowly increase
the 5200A voltage magnitude until the 5215A
trips into FAULT.

The DVM should read between -+210 and
+214 mV when it trips. If the DVM reading is
within tolerance proceed to the following para-
graph. If the reading is not acceptable continue
with Step f of this paragraph.

Reduce the 5200A voltage magnitude to less
than {4V to prevent a FAULT condition.

Rotate R48 fully counterclockwise.

Set the 5200A MODE switch to STDBY then
OPERATE.

Adjust the 5200A voltage magnitude for a read-
ing on the DVM between +211 and +213 mV.

Very slowly rotate R48 clockwise until the
5215A trips into FAULT and drops ont of
OPERATE.

Drecrease the output level of the 3200A voltage
magnitude just slightly and reset the FAULT on
the 5215A by setting the 3200A MODE switch
first to STDBY and then t::- OPERATE.

Slowly increase the 5200A voltage magnitude
until the 5215A trips into FAULT, verifying
that it occurs between +210 and +214 mV.

4-76.  The Qutput stage portion of the Calibration is
complete. Set the 5200A MOQDE switch to STDRY and
the 5215A POWER switch to OFF, Sct the autotrans-
former output vaoltage to zero. Remove any jumpets
installed in the instrument. Disconnect both power cords.
Wait at least 30 sceonds for the power supply to discharge
then disconnect the DVM and the Output load from the
instrument.

4-77. Preamplifier Calibration

4-78, This portion of the procedure contains the
information necessary to calibrate the preamplifier
section of the 5215A. As in the cutput stage calibration,
all adjustments should be made through the indicated
ports in the preamplifier shield. The shield should not be
removed at any time since voltages up to 4000V are
present within the instrument any time power is applied,
Insert the output cable terminal into its safety arca any
time it is not in use. No jumpers or jumper PCBs are used
during this test and should be removed if instalied. The
shorting link between the front panel OUTPUT LOW
and Chassis ground terminals should be installed at all
times.

4-79. PREAMPLIFIER INITIAL SET-UP

4-80.  DVM: Prepare the DVM to read less than 20V
de, Conneet the HI input fead to TP +15V and the LO
lead to TP19 GND (SENSE LOW).

4-81.. Autctransformer; Set the output to zero volts
and connect the power line cord to the nominal line
voltage.

4-82,  5215A; Insure the equipment preparation pro-
cedure in paragraph 4-41 is complete, the 5200A is
connected with the interconnect cable supplied and ali
jumper wires or PCBs are removed from the instrument.
Connect the Auxiliary Power line cord to the nominal
line voltage.

4-83. PREAMPLIFIER x15 VOLT SUPPLY
VOLTAGE

4-84. Perform the calibration as follows:

Set the 5215A POWER switch 1o ON.

Adjust R82 +15V for a reading on the DVM
between +14.95 and 15.05 volts,

Move the DVM HI input lead to TP12 -15V,

The DVM reads between -14.65 and -15.35
volts. There is no adjustment.

Set the 5215A POWER switch to OFF.

Remove the DVM test leads.




MINIMUM NEGATIVE HIGH VOLTAGE
TRIGGER LEVEL '

Make the following equipment changes:

Prepare the DVM to monitor the nominal line
voltage and connect the input leads across the
autotransformer output,

Set the 5200A ontrols for an output of 110V on
the 1000V range at 1 kHz.

Connect the High Voltage line cord to the auto-
transformer.

Perform the calibration as follows:
Insure the autotransformer is set to zera,
Set the 5215A POWER switch to ON.

After the Warmup period raise the autoirans-
former output voltage to the nominal line
voltage,

Set the 5200A MODE switch to OPERATE,

Observe the DVM reading and slowly decrease
the autotransformer output until the 5215A
trips into FAULT and drops out of QPERATE.

The DVM should read between 98.0 and 98.6V
ac at the trip point.

Set the 5200A MODE switch to STDRBY, the
5215A POWER switch to OFF and the auto-
transformer output to zero.

If the DVM reading is within tolerance proceed
to the Input FET switch Impedance Calibration
in the next paragraphs. If the reading is not
acceptable continue with the procedure in Step i
of this paragraph. ‘

Rotate R154 HV TRIGGER fully counter-
clockwise,

Set the 5215A POWER switch ON, -

After the warmup period, raise the autotrans-

former output voltage to the nominal line volt-
age less 14.50 (115V {115 x 14.5%] = 98.3V).

Set the 5200A MODE switch to OPERATE.

Slowly rotate R154 clockwise until the 5215A

trips into FAULT and drops out of OPERATE.

5215A

Raise the autotransformer output voliage to the
nominal line voltage.

Reset the FAULT on the 5215A by setting the
3200A MODE switch first to STDEY and then
to OPERATE. The OPERATE indicator illum-
inates without a FAULT resulting.

Set the 5200A MODE switch to STDRY and the
3213A POWER switch to OFF. Lowerthe auto-
transformer output voltage to zero, Disconnect
the DVM test leads from the autotiransformer
output,

OVERLOAD TRIGGER BALANCE
CALIBRATION

Make the following equipment changes:

Connect a 10:1 probe to the oscilloscope input
channel. Prepare the oscilloscope to read 5 mV/
division (corresponding to 50 mV . division at the
probe tip) using d¢ coupling. Connect the probe
to TP] DC BALANCE MONITOR through the
preamplifier shield. Connect the scope ground
lead to TP19 GND (SENSE LOW).

Perform the calibration as follows:

Insure the autotransformer is set to zero.
Set the 5215A POWER switch to ON.

After the warmup petiod, raise the autotrans-
former voltage to the nominal line voltage.

Ground oscilloscope input channel and set
the trace to the middle of the CRT.

Remove the ground and adjust R130 DC BAL-
ANCE for a minimum display on the CRT, not
to exceed 0 £5 mV,

Set the 5200A controls for an nﬁtput of 1100V
rms at 110 kHz.

Select AC Coupling on the oscilloscope and
move the probe to TP13 OVERLOAD TRIG-
GER SIGNAL.

WARNINGI

Verity the outpul connector Is stored In its
safety area In the Front Panel, Dangerous
voltages are present at the output terminals
during this adfustment.




Set the 5200A MODE switch to OPERATE.

Adjust R111 AC BALANCE for a minimum
peak-to-peak amplitude as displayed on the
CRT.

Set the 5200A MODE switch to STDBY and the
5215A POWER switch to OFF. Lower theauto-
transformer output voltage to zero. Remove the
oscilloscope probe from the instrument.

4-91. Calibration Point Adjustments

4-92, This section of the Calibration Frocedure
contains the steps required toset the calibration points. It
is assumed that calibration of the output stage and
preamplifier have already been completed.

4-93.  When this portion of the procedure is perform-
ed, it should be done in conjunction with the 5200A
with which the 5215A is normally used. Also, the 5200
should be calibrated immediately preceding the 5215A.

NOTE

Ifthe 52154 is calibrated with one 5200A and
wsed with a different 32004, it is possible it
will not meet specifications,

4.94.  Steps in the following procedure must be
performed in sequence. If a readjustment of any previous
step is required, the entire procedure should be repeated,
starting at the beginning. During the procedurc the
jumper PCBs are not installed and no jumpers between
test points used. Also, the auntotransformer is not used,
both power cords are applied directly to line power.

4495,  DC OFFEET
4-96.  Prepare the equipment for the test as follows:

Insure the 5215A POWER switch is ON and the
shorting link connecting the front panel OUT-
PUT LOW and chassis ground terminals is
installed and firmly in place.

Verify the 5200A controls are set for an output
of 100V on the 1000V range at 100 kHz.

NOTE

The 5215A should have power applied con-
tinuously for at least ovne howr prior 1o
beginning the following procedures.,

Prepare the test DVM to read DC volts on its
most sensitive scale, i.e,, a resolution of at least
100 uV.

Connect the equipment as shown in Figure 4-9.

5215 QUTPUT

——inl

RC FILTER

Figure 4-9. DC Offset Test Connectlons

Perform the calibration as follows:

Verify the one hour minimum warmup period
for stability has elapsed.

Set the 5200A MODE switch to QPERATE.

Adjust R123 DC OFFSET for an output volt-
age of 0 £1 mV,

Set the 5200A MODE switch to STDRY.

LOW AND HIGH FREQUENCY GAIN
ADJUSTMENT

Prepare the equipment for the test as follows:

Connect the equipment as shown in Figure 4-3.

Set the 5200A controls for an output of 1000V
rms at | kHz

4-100. Use the following procedure to calibrate the low
and high frequencies gain.

Set the 5200A MODE switch to OPERATE.

Perform the transfer test, adjusting R9 5200A
LF GAIN (1 kH7) for a transfer standard null at
0 +0.01% taking the correction factor into
account.

Remaining in the 1000 Volt range set the 5200A
output frequency to 100 kHz.

Perform the transfer test, adjusting C14 5200A
HFE GAIN (100 kHz) for a transfer standard null
at 0 £0.01¢ taking the correction factor into
account,

%ot the 5200 A MODE switch to STDRY.

Set the 5200A and 5200A POWER switches to
OFF and disconnect the test equipment.




4-101. Interconnect Cable

4-102. An interconnect cable for use during the calibra-
tor mode is supplied with each 5215A. The cable connects
J32 on the rear of the 5200A to the connector labeled
5200A on the rear of the 52I5A. A diagram of the pin
connections is shown in Figure 4-10.
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Figure 4-10. Calibrator Mode Interconnections

4-103. Logic Trip Adjustment
NOTE

This setting monitors the logic supply voltage
and is adjusted at the factory. It should not
require normal calibration, however, adjust-
ment could be required if drift within the
circuit is sufficient to trip the instrument
into FAULT:

4-104. 1f required, adjust the logic trip circuit using the
following procedure:

a. Verify that there are no jumper PCBs or jumpers
installed in the 5215A and both power cords
ar¢ connected to the line source.

Connect the DVM HI input to TP409 (+5) and
the LOW input to TP407 (GND). Prepare the

5215A

DVM to read +5V dc. Both test points are
located on the logic PCB.

Connect a jumper between TP418 and TP417.
(Located near the FAULT and OVERLOAD
indicators on the Logic PCB.)

Set the POWER switch to ON and wait 30 sec
for the warmup period to expire.

The DVM should read between 4.75 and 5.25
Yolts dc.

Rotate R47 fully clockwise and then very slowly
adjust until the fault indicator extinguishes.

Check at high and low line voltage limits (nom-
inal +10%) and the Logic circuits +5V is be-
tween +4.75 and +35.25V dc and the instrament
does not trip into FAULT.

Set the POWER switch to OFF and disconnect
the test equipment and jumper.

4-105. TROUBLESHOOTING

4-106. Troubleshooting for the 5215A consists of the
tabular flow chart in Table 4-4. When a step on the flow
chart is completed check for a decision transfer. If no
decision is required perform the next step of the table in
sequence.

WARNING

Lethal voltages up to 2.5 kV are present within
the Instrument during iroubleshooting. In
addition, the voltage may be present forup to
30 seconds after power is removed from the
instrument. Before coming iInto physical
contact with any component use a voltmeter
and 5 kV probe to Insure there is no voltage
present between TP502 {+2.5 kV} and TP503
{LO), between TP504 (-2.5 kV) and TP506
{L.0), and between TP505 (~2.5 kV) and TP506
{L.C). All test points are on the Power Supply
‘PCB. Exireme caution shouid be exercised ai
all times when working with this instrument.




Table 4-4. Troubleshooting

ACTION

Go to the step,
number given
for correct
response

YES NO

Prapare the B215A for troubleshooting by performing Equipment Preparation in paragraph
4-41. In addition remove the Preamplifier and Power Amplifier shields, then connect the
Auxiliary Power line cord only to the line voltage supply. Do not connect the HY Power
Line cord 1o a supply at this time.

Verify the Front Panel LOW and Ground terminals are connected with a shorting fink and the
POWER switch is in the QFF position. ‘
Set the POWER switch to the ON position.

With the test DVM LO connected to TP22 on the Preamp check for +15 £0.1V de adjustable
with R82 at tp11 and for —15 10.4V decat tpil. '

Are both voltages within tolerance?
Checle the 31V rms input, from the Auxiliary Power Supply. Check the rectifier CR70, the

applicable filter, series pass trangistor, divider and the regulator circuit. Repair as required
then repeat the test starting at step 4,

With the test DVM LO input at tp9 of the Preamplifier cheek for +25 1V de at tp10.

Is the reading within tolarance?

Check the 21V rms input from the auxiliary power supply, the rectifier CR175 and its
associated components. Repairas required then repeat the test starting at step 7.

With the test DVM LO input at tp“f of the Preamplifier check for —31+1V de at tp17 and '
+30.5 £1V de at tp8.

Ara both readings within tolerance?

LCheck the 40V rms input from the auxiliary power supply, the rectifier CR182 and its
associated components. Repair as required then repeat the test starting at step 10.

With the test DVM LO input at tp3156 of the PoWer Amplifier check for +450 +5V de at
tp326, 26 +0.5V dec at tp321 and +24 +0.5V dc at tp 322.

Are all three voltages within tolerance?
Check the 171V rms and 38V rms inputs from the auxiliary power supply, Check the rec-
tifiers and their associated components. Repair as required then repeat the test starting at

step 13.

With the test DVM LO input at tp303 of the Power Amplifier check for +440 6V dc at
tp304 and +14.5 £0.2V dc at tp 305,




5215A

Table 4-4. Troubleshooting (Cont.)

Go to the step
number given

ACTION for correct
response.

YES | NO

Are both voltages within toierance? ‘ ‘ 19 |- 13

Check the 171V rms and 12V rms inputs from the Auxiliary Power Supply. Check the rec-
tifier circuits and their associated components. Repair as required then repeat the test starting
at step 16. ‘

With the test DVM LO input at tp407 of the Logic A-s.sembly check for +34 +1V de at tpd05
and +5 +0.25V de at tpd09,

Are both voltages within tolerance?
Check the 21V rms and 8.5V rms inputs fr'o.m the Auxiliary Power Supply. Check the respective

rectifiers CR18 and CR17 and their associated components. Repair as required then repeat
the test starting at step 19.

Set the POWER switch to OFF.

Perform or verify the preparation portion of the calibration procedure contained in paragrap}is
4-32 through 4-47. Insure the Preamplifier and Power Amplifier shiglds are veplaced.

Cannect the HY Power Line cord 1o the autotransformer and set the autotransformer output
voltage to the nominal line voltage.

Verify the Power switch is OF F,

Set the POWER switch to ON,

Did the INSTRUMENT ON indicator iliuminaie, are all other indicators extinguished and is
the fan audible? (A momentary flash of the FAULT indicator is normal.)

5 the trouble the absence of a vatid response?

If the fan is not audible check the input auxiliary powar, the POWER switch, the power

jumper cannections and the fan itself. 1f none of the indicators illuminate chack the outputs
of Transformer T3 in the Power Supply. |f the incandescent lamp indicator INSTRUMENT ON
does not illuminate check the bulbs and the +28V Power Supply on the Logic Assembly. For
the LED indicators check the LEDs and the +5V Power Supply. Check the Warm-Up Delay
circuit and CR24 if the WARMUP indicator does not illuminate. Repair as required then
repeat the test beginning at step 23, ' ‘

Perform the applicable portions of the following siap for the presence of an invalid response.
If the FAULT indicator illuminates and stays illurninated check the logic inputs to the Fault
Gate (L4 Logic Assy), including the signals that effect the gate by clearing the Trouble FF,
ar for the presence of an Operate Command from the Interface circuits, Use the Logle Trip

Adjustment procedure in paragraph 4-129 1o set the indication for the +5 volts if applicable,




Tabie 4-4. Troubleshooting (Cont.}

ACTION

Go to the step
number given
for correct
response

YES NG

if the FAULT indicator illuminates after a delay of approximately & seconds check the Fault
Gate input from the switch controlied by the Fan air speed. If the OVERLOAD indicator
illuminates check the disabling circuit between the Warm-Up Delay cireuit and UB-11 on the
Laogic Assy. Repair as required then repeat the test beginning at step 23.

After a delay of approximately 30 seconds does the WARMUP indicator extinguish and the
FAULT and OVER| OAD indicator remain extinguished?

Does the WARMUP indicator remain illuminated?

Check the Warm-Up Delay circuitry. Repair 25 required then repeat the test beginning at
step 23.

15 the FAULT indicator illuminated and the OVER LOAD indicator extinguished?

Check the inputs to the Fault Gate, especially the + Supply Current Monitor input to the
cormparator from the power supply assy. Repair as required then repeat the test beginning
atstep 23.

Is the OVERLOAD indicator illuminated and the FALILT indicator extinguished?

Check the Overload Delay circuitry on the Logic Assy and its input from the Overload and
Logic circuitry on the Preamplifier assernbly. Repair as required then repeat the test beginning
at step 23,

When both FAULT and OVERLOAD indicators are illuminated check the Overload Delay
circuitry on the Logic Assy and its input from the Qverload and Logic circuitry on the
Preamplifier assembly. Check the inputs to the comparators that control the Fault Gate
and Trouble Flip Flop. Repair as required and then repeat the test beginning at step 23,

Set the 5200A switch to OPERATE.

Does the OPERATE indicator illuminate and the FAULT and OVERLOAD indicators
remain extinguished? (Disregard momentary flashes of the FAULT and OVERLOAD
indicators during switching.)

Does the OPERATE indicator fai! 10 illuminate and the FAULT and OVERLOAD indicators
remain extinguished?

Check the Operate Cornmand through the Interface circuit and the Operate Flip Flop. Repair
as required then repeat the test beginning at step 39,

Does the OPERATE indicator illuminate momentarily then extinguish and the FAULT
indicators illuminate?

==l




Table 4-4. Troubleshooling (Cont.)

Go to the step
number given

ACTION for correct
) I‘ESPDI"ISB

YES ND

v

For an OVERLOAD indication without a FAULT indication, check the input to the Overload
Delay circuitry from the Preamplifier and the Input and Qutput stages of the Preamplifier, and
the Output stage of the Power Amplifier for loading then repeat the test beginning at step 39,

To isalate the problem determing whether the fault is major or minor, as defined in the Theory
of Operation, paragraph 3-36 through 3-45, Set the 5200A MODE switch to STDBY. |f the
FAULT indicator extinguishes the fault is minor and the MODE switch may be set to OPER-
ATE. If the FAULT indicator remains illuminated the fault is major and the POWER switch
must be set to OFF to clear the fault. Then resume operations by setting the POWER switch
to ON and after the Warmup period the 5200A MODE switch to OPERATE,

Does the Fault remain after the eircuitry has been reset at teast once?

For a minor fault determine whether the input at U15-3, U154 ar U155 i5 clearing the
Operate FF, and from there back to the Fault Gate {U44), NEG HV or the Warm-Up Delay
circuitry respectively. For an OVERLOAD indication jn addition to the FAULT indication
check the NEG HV and OVERLOAD inputs to the Fault and Overload Delay Circuitry from
the Preamplifier Logic Circuitry. For a major fault determine whether the input at U15-9,
U16-10 or U15-11 is clearing the Trouble FF, and from there back to the Operate Circuit,
U21 comparator, U22 comparator or SENSE HV circuitry respectively, Repair as required
then repeat the test beginning at step 39,

Set the 5200A MODE switch to STDBY, the POWER switch to OFF and the Autotransformer
output to zero volts.

WARNING!
Lethal voltages are present during the following tests. Read Test
preparation and prepare the equipment as described in pavagraphs 4-44
through 4-52 before continuing, ‘ '

Perform the Upper Tube Balance calibration starting at paragraph 4-53;
Are the readings on the oscilloscope and DVM adjustable with stated tolerances?

Check the Upper Tube stage and its regulating circuit. Repair as required then repeat the
test beginning at step 49. ‘

Perform the Lower Tube Balance calibration starting at paragraph 4-58,

Are the readings on the oscilloscope and DVM adjustable within the stated tolerances?

Check the Lower Tube stage and its regulated circuit. Repair as required then repeat the test
beginning at step 52.

Perform the Qutput Stage Bias Current Calibration starting at paragraph 4-58,

Are the readings on the oscilloscope and DVM adjusiable within the stated tolerance?




Table 4-4. Troubleshooting {Cont.)

ACTION

Go to the step
number given
for correct
response

YES NO

Check the output stage class AB Amplifier (Q11 and 012) and their associated components..
Repair as required then repeat the test beginning at step 55,

Perform the LED Loop Bias Current Calibration starting at paragraph 4-61.
15 the oscilloscope current display adjustable to within the stated tolerance?

Check the Power Amplifier 30mA current source stage. Repair as required then repeat the test
beginning at step 58,

Perfarm the LED Loop Bandwidth Calibration starting at paragraph 4-G4.
Is the oscilloscope current display adjustable to within the stated tolerance?

Check the Power Amplifier 30 mA current source stage. Repair a5 required then repeat the test
beginning at step 61.

Perform the Screen Voltage Calibration starting at paragraph 4-67,
Is the Lower Tubes Absolute Screen Voltage adjustable within the stated tolerance?

Check the Lower Tubes screen regulator circuitry, Repair as required then repeat the test
beginning at step 63,

Is the Upper Tube Absolute Screen Voltage adjustable within the stated tolerance?

Check the Upper Tubes Screen Regulator Circuitry. Repair as required then repeat the test
beginning at step 64,

Parfarm the Positive and Negative Current Trip Leve! Adjustment in paragraphs 4-70 thru 4-75,
Are the Current Trip Circuits adjustable within the stated tolerance?

Check the Lagic Assermnbly Fault and Comparator circuits and the input from the Power Supply.
Repair as required then repeat the test starting at step 69,

Parformm the Preamplifier + 75 Supply Voltage Calibration. Start with the preparation procedurd
in paragraph 4-77,

Are the + 15 Volt supplies adjustable within the stated tolerances?

Check the + 16 Volt power supply and its 31V rms input from the Auxiliary supply. Repair
as required then repeat the test starting at step 72.

Perfarm the Preamplifier Minimum Negative High Voltage Trigger Level Calibration starting
at paragraph 4-85.




Table 4-4. Troubleshooting (Cont.)

ACTION

Go to the step
number given .
for correct
response

YES

NO

Is the resuit of the test acceptable?

Check the —2.5kV input to the Preamplifier, the Logic Stage of the Preamplifier and the

Fault ¢ireuits on the Logic Assembly. Repair as required then repeat the test starting at

step 75. \

Perform the Preamplifier Overload Trigger Balanees Calibration starting at paragraph 4-88.

I5 the DC Balance adjustable within the stated tolerance?

Check the Power Amp 30 mA current source the Preamplifier output state and the Preamplifier
Input stage (input amp in particular), Repair as required then repeat the test s{arting at

step 78.

Is the AC Balance adjustable within the stated tolerance?

Check the Preamplifier Input and Qverload stages, in particular check the Slew Rate Sense
Amplifier. Repair as required then repeat the test starting at step 78.

Prepare the instrument for further calibration as outlined in the Calibration Point Adjustments
{paragraph 4-91 procedures.

Perform the DC Offset Calibration starting at paragraphs 4-98.

_ s the DC Offset adjustable within the stated tolerance?

Check the Preamplifier Input stage, the |nput amplifier in particular. Repair as required then
repeat the test starting at step 84,

Perform the Low and High Frequency Gain Adjustment Procedure starting at paragraph 4-98.

Is the transfer standard null obfainable to the stated tolerances?

Check the Preamplifier feedback circuits. 1f the 521BA has maximum output regardtess of the
52004 setting check the sensing circuits (op amp, divider, cables and associated components).

Repair as required then repeat the test starting at step 87.

Troubleshooting of the 5215A Power Amplifier is complete. 1§ any component was replaced
or an adjustment changed a calibration procedure should be performed.
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Section 5

 List of Replaceable Partsl

- TABLE OF CONTENTS
ASSEMBLY NAME : PART NO, PAGE
Final ASSembly ....vouvsrineanneens e e raaeeeaees 336833
PCB Assembly, Mother ... . 336818
PCB Assembly, Power Supply ..... ‘ w. 362111
PCR Assembly, LOGIC «..nververnns UUTUUT OO co. 336826
Assemnbly, Preamplifier .......oovvevnnes rreeieareees - 397836
PCB Assembly, Preamplifier ..... 353656
. PCB Assembly, Preamp Tube Ancde ... , | . 397281
Assembly, Power Amplifier ....... : cee. 341511
PCE Assembly, Poweri Amp Upper Tube - ‘ ‘ l 336875
PCEB Assembly, Power Amp Lower Tube . . ... 336800
PCB Assembly, Lower Tube Screen Regulator 362137

PCB Assembly, Power Amp Tube Mounting . 336834




5215A

51, INTRODUCTION

3-2. This section contains an illustrated parts
breakdown of the Instrument. Components are listed
alphanumerically by assembly. Electrical components
are listed by item number. Each listed part is showninan
accompanying illustration.

Parts lists include the following information:
Reference Designation or Item Number,
Description of each part.

Fluke Stock Number.

Federal Supply Code for Manufacturers. (Sce
Section 7 for Code-to-Name list.)

Manufacturer’s Part Number or Type.
Total Quantity per assembly of component.

Recommended Quantity: This entry indicates
the recommending number of spare parts neces-
sary to support one to five instruments for a
period of two years, This list presumes an avail-
ability of common electronic parts at the main-
tenance site, For maintenance for one year or
more at an isolated site, it is recommended that
at least one of each assembly in the instrument
be stocked. In the case of optional subassem-
blies, plug-ins, etc., that are not always part of
the instrument, or are deviations from the basic
instrument model, the REQ QTY column lists
the recommended quantity of the item in that
particular assembly.

Use Code is provided to identify ceriain parts
that have been added, deleted or modified
during production of the instrument. Each part
for which a use code hag been assigned may be
identified with a particular instrument serial
number by consulting the Use Code Effectivity,
paragraph 5-7.

5-4. HOW TO OBTAIN PARTS

3-5. Components may be ordered directly from the
manufacturer by using the manufacturer's part number,
ot from the John Fluke Mfg., Co., Inc. factory or
authorized representative by using the FLUKE STOCK
NUMBER. In the event the part you order has been
replaced by a new or improved part, the replacement will
be accompanied by an explanatory note and installation
instructions, if necessary.

5-6. To ensure prompt and efficient handling of your
order, include the following information:

a. Cuantity,

Fluke Stock Number.

Description.

Reference Designation or Item Number.
€. Printed Circuit Board Part Number.
f. Instrument Model and Serial Number,
5-7. USE CODE EFFECTIVITY LIST

USE
CODE SERIAL NUMBER EFFECTIVITY




Table 5-1, Final Aasembly

FLUKE
DESCRIPTION ST%CK
NO..

FINAL ASSEMBLY (Figure 5-1 thru 5-9)
Power Switches View {Figure 5-1}

Angle, Power Switch 336701 336701
Bracket, Angle ' 356030 356030
Bracket, Center | | 400887 400887
Bracket, Power Switch 336693 336693
Coupler, Disc. | 360537 360537
Switch, Toggle N 326363 8822K20
Rear Panal View (Figure 5-2)

Bushing, Strain Relief, Aux line - ' 436394 SREP3-4

Bushing, Strain Relief, HV Line ' : 102194 SR-8P-2 .
Connector, Female, 3 prong 247015 M-1538GS

' Cord Set, Auxiliary , -409920 409920
Cord Set, High Voltape 409912 400912
Fuse Holder | 407775 341-001AL
Fuse, Slo-Blow, 5A (Aux Supply) ' 109215 MDA-TYPE
Fuse, Slo-Blow, 15A (HV Supply) ' ' 392936 MDA-TYPE
Handie, Corner 295691 295691

Hole Plug, Snap Button, 3/8” . ' 441311 P375
Hole Plug, Snap Button, 5/8" 407502 P625
Panel, Rear , ‘ 336446 336446
Plate, Rear 336493 336495
Plate, Spacer : ' , 336966 336966
Strap, Rubber, Mousetail o 104794 2829.115-3




NOTE: ITEMS ILLUSTRATED BUT NOT CALLED QUT ARE COMMON HARDWARE.,

Figure 5-1. Power Switches View
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Table 5-1. Final Assembly (Cont.}

FLUKE |MFG

FED | MFG PART.
STOCK
DESCRIPTION e SPLY | NO. OR TYPE

CDE

Front Panel View (Figure 5-3)
Betel, Window, HV Symbol 341768 89336 341768
Betel, Window, Operate 367656 | 89536 367656
Bracket, Corner Angle 298141 | #9536 29814]
Binding Post, Black 275560 | 32767 82043
Binding Post, White 275586 32767 820.25
Clamp, Cable Storape 346742 | 89536 346742
Decai, Fluke Logo and Serial Number 194183 { 89536 194183
Decat Title 428995 | 89336 428993
Diffuser 351338 | 89536 351338
Extrusion, Front Panel, Screenad 439216 89536 439216
Housing, Cable Plug 346536 | 89536 346536
Panel Fromt 439208 | 89536 439208
Shorting Link 190728 | 83330 21171
Spacer, Cable Storage 346726 | B9535 346726

Tube Chamber View {Figure 5-4)
Card Guide 229047 1800F

e

Switch, Air 417602 417402
Assy, Tube Chamber 337402 337402

Left Side View (Figure 5-5)
Bracket, Angle 166322 1552
Aszsy, Cable 349559 349589
Relay Armature 387415 425BXXW
Sidewall, Left 336529 336529
Switch, Pushbutton 408500 E69-30A
Tup Board 336743 336743
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Figure 5-3. Front Panel View
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Table 5-1. Final Asgembly (Cont.)

MFG
FLUKE FED

DESCRIPTION | STN%CK SPLY
) CDE

[

Power Supply View {Figure 5-6)

Cap, Oil filled 4 uF +15%, 400V 387431 CKM2-40-4M53

Cap, Odl filled, 1 uF +10%, 400V 387423 CKM2.40-1M
Transformer, Preamp 336917 336917
Transformer, Power Amp 397844 307844
Assy, PCB, Mother 336818 336818
Assy, Bleeder Power Amp 401000 401000

Res, comp, IM £10%, 2W 136671 HB3341

Assy, Bleeder, Preamp 400994 400994

Res, comp, 330k + 10%, 2W 208227 HB1051

Bracket, fan 336552 336552
Bracket, Transformer 336453 336453
Cable Assy, Preamp HV 349517 349317
Cuble Assy, Neg HY 346601 346601
Cable Asgy, Pos HB 346569 346569
Clamp, HV 419473 419473
Instrument Bottom 336479 336479
Shaft, Power Switch 400960 300960

Low Capacity View (Figure 5-7}

Transformer, Lo Cap 336909 336909
Bulkhead, Central 336461 336461
Clamp, Lo Cap Xfmr 400895 400895
Screen 401034 401034




NOTES:

[;:__—:,.MAM T4 LARGE PLUG. P71

MARK Tah SMALL PLUG: P&
@ [Fo=marn T3 FLUG (2 en.uw:mas))' FEE
PE3 MARY T3 PLUG (2 YEL WIRES): P70
[E== scmmusT var TOucn
BRCK,. ok mian

NOTE: ITEMS ILLUSTRATED BEUT NOT CALLED QUT ARE COMMON HARDWARE.

AN

O O

POWER AMP BLEEDER PCE ASSY PREAMP ELEEDER FCE ASSY .

Figure 5-6. Pcnﬁar Supply View
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Figure 5-7. Low Capacity View




Table 5-1. Final Assembly (Cont.)

FLuke | MFG

| FED | MFG PART.
STOCK '
DESCRIPTION . NO. SPLY | NO. OR TYPE

CDE

Interior View {Figure 5-8) -
* Transformer, HV ‘ | 3368091 336891
Assy, Power Amp. 341511 341511
Assy, Preamp 439299 439299
Assy, Logic PCB 439307 439307
Assy, Power Supply PCB 362111 362111
Airduet ; 400861 40086 |

Blower . 330068 VS37A2-12
Cable Assy, Control, (P5 to P41, J25 & J26)| 346544 346544
Cable Assy, Output 341552 341552

| Clamp, Cable, Nylon (Not illustrated rea 102265 38T-2
of Front Panel) . : .

Cover, Bottom - 1 336677 336677
Decal, Danger ‘ : , ' 336859 336859
Decal, Knob, Green . R | 341339 341339
Fan Intake, Bellmouthed ‘ ' 336503 336503
‘FanNutPlate . 336545 336545
Filter ntake 402834 402834
Frame, Filler o 400945 400945
Foot, Bail Stand S | 292870 292870
Foot Insert, Nonskid . | 420422 | 420422
' Plate, Power Trarisformer 1 400209 400309
Plate, Spacer - 336966 336966
- Spring Clip ' 330134 17-529
Spacer | - 403071 403071
Plate,Connector Cover - | © 439604 | 439604
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" Table 5-1. Final Assembly (Cont.)

FLUKE | MFG

- FED | MFG PART
IPT STOCK '
DESCRIPTION No. | SPLY [NO. OR TYPE

CDE

Exterior View {Figure 5-9)
Cover, Low Capacity Chamber 336636 336636
Cover, Right Side o -, 337410 337410
Cover, Top o 336669 1 336669
Cover, Transformer ‘ | 336644 136644
Caver, Tube Chamber . * | 336594 336504
Decal, Corner L : 296293 | 296293
Decal, Handle Ttim , 295527 205527
Decal, Side 'I:‘rjl;n ‘ 295402 295402

' Decal, Danger - 336719 336719
Decal, HV ' 349464 | 349464 B
Decal, Ground ‘ | | 349456 349456
Shield, Pre. Amp ' 353425 353425
Sidewall, Right 336537 336537
Plug, Hole o ‘ ‘ 441253 . 441253
Kit Accessory (Not illustrated) 440149 440149

Cable Assy. Interconnect | 341560 341560
(5205A 1o 52004) ' :

PCB, Shorting 400762 400762
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- Table 5-2. PCB Assembly, Motherboard -

MFG
FLUKE FED

DESCRIPTION | STOCK |coyy
NO. CDE

PCB ASSY. MOTHERBOARD
(Figure 5-10) 336818 336818

Protecior, Spark Gap 198507 B1F90

Connector, 9 position/2 removed 352682 583694-2
Connector, 3 positlion - 291625 383650-1
Connector, 6 posiltidn 291898 583650-2
Conmector 5 positionf1 removed 404020 5836047
' Coﬁﬁeﬁtor 20 position/é removed 403980 583694-3

Connector 15 position , 291948 5836507

Connector 5 position ' 403964 583407-6

Connector 11 position/2 removed 404012 583694-6
Connector 9 position/4 removed 403998 583694-4
Connector 11 positioﬁﬁ removed ) \ 404004 ‘ 583694-5

Connector 7 position R 403972 583407-8

Connector 4 position/ - " 354951 583407-5

.Connectof,- Black = . ‘ 149112 105-0753
Connector, Green - 149120 | 1050754

Diode Zener o | 113365 69-4978




Nl S S e il e aal = 2o

Flgure 5-10. PCB Assy, Motherboard




‘Table 5-3. PCB Assy, Power Supply

. .DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

PCB ASSY, POWER SUPPLY
(Figure 8-2)

Capacitor, ele«:t; 10uf+ 300V

Connector, 4 pin

Connector, 2 pin

Connector, 15 pin

Transistor
Transistor

Res, comp, 220 5%, %W

Res, comp, 220k 5%, KXW

362111

340885

368738

203323

268433

413914

218311
284443

147959

108217

362111

500D106F-
300DC7

1N4004

MR250-5

09-65=1041

09-65-1041

03-08-2151

65120
284448

CB2215

CB2245




Table 5-3. PCB Assy, Powear Supply {Cont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG

PART NO.

OR
TYPE

Res, com, 8.2k +5%, UW
Res, comp, 3.3k 5%, UW
Res, comp, 470k £5%, BW
Opto-lsolator

Diode, zener, 110V
Connector Pin

Guide, retainer

Heat Sink (Q3)

Transipad (Q1, Q2, Q3)

160796
148056
108969
380014
392878
342998
341115
104562

152207

01121

01121
01121
29013
07910
27269
89536
05820

07047

CB8225
CB3323
EB4745
MCT-2
IN986B
02.09-1118
341115
NF-209

10123DAP




Table 5-4. PCB Assembly, Logic

| o | ‘ MFG
FLUKE
DESCRIPTION .| sTOCK .. PAHJRNQ,

NO. TYPE

'PCB ASSY, LOGIC 346338 346338
(Figure 8-4} : ‘

Assy, LED Standoff : 341594 341594
Assy, High Voltage Lamps 400986 100986
Bracket, HV Lamps : 400747 400747
Plug, Banana ' 352716 431
Socket, Bayc;net Base 103523 7-08
Assy, Operate Lamps 400978 400978
. Mounting, Operate Lamps ' 400739 400739
Ny ﬂug, Banana ‘ B 352716 431

Socket, Lamp - ‘ . 184002 7-12

Cap, fxd, cer, 0.05 uf £20%, 100V | . 149161 55CI3A1

Cap, fxd, Ta, 15 Gf £20%, 6V 161935 196DIS6X-
‘ S C 06

Cap, fxd, Ta, 6.8 uf +10%, 35V ) 182782 150D685X903-
‘ s 582

Cap, fxd, cer, 0.1 uf +20%, 100V 149146 33C416B

Cap, fxd, Ta, 1 uf #20%,35V = 161919 196D001X-
‘ | 03582

Cap, elect, 47 uf —10/+50%, 25V b 168823 ET470X0025
Ad4

Cap, elect, 1000 uf —10/+50%, 16V 193896 ET! %XOI é
: 2




Table 5-4. PCB Aszembly, Logic (Cont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

Cap, elgct, 470 pF-10/+50%, 40V

Cap, fxd, Ta 2.2 uF+20%, 15V

Cap, fxd, Ta, 0.33 uF+20%, 35V

Cap, fxd, Ta, 0.47 uF +200, 35V

Cap, fxd, Ta, 4.7 uF +20%, 25V
Cap, fxd, TA, 10 4F £20%, 10V

Cap, fxd, cer, 0.01 uF —20/+80%, 100V

Cap, fxd, plaste, 5 uF £5%, 150V

Cap, Ta, elect, 220 uF +10%, 10V

Cap, Ta, elect, 68 uF £109%, 15V

Diode, 81, Hi-Speed switching

Rectifier, bridge

Piode, light emitting

Dicde, Si

185868

364216

408690

161349

161943

176214

1056638

364190

182840

182824

203323

296509

309617

348177

ET471X040-
AQ2
HAI
HA
HAI

KAl

KAl
|CO23B501J103

M
Type X564

052

SR2

FLV102

FD7223

196D225X01 -

196D334X035-

196D474X035-

196D475X025-

196D 106X010-

150D227X901-

150D686X501-




Table 5-4. PCB Assembly, Logle {Cont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

Lamp, Incandescent -

Relay, dry reed
Choke, H turn

Xstr, 5i, NPN, power
Xstr, 81, NPN

Sxtr, 5i, PNP

Xstr, Si; NPN

Res, fxd, comp, 2k +5%, %W

Res, fxd, comp, 4.7k +5%, UW

Res, fxd, comp, 33 +5%, %WW

Res, fxd, comp, 220 +5%, ¥W

186346

357566

379222

343970

218396

288761

203489

202879

148072

175034

147959

CM13819

UF40069
379122
MPS-U06
2N3904
SK6808
11C-2322

CB2025

CB4725

CB3305

CB2215




Table 5-4. PCB Assembly, Logl¢ {Cont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED

SPLY
CDE

MFG
PART NO.
OR
TYPE

Res, fxd, comp, 10k +5%, LW

Res, fxd, comp, 270 5%, BW

Res, var, cermet, 20k £10%, AW
Res, var, cermet, 100k +10%, ¥W

Res, fxd met fiim, 30.1k +1%, 1/8W
Res, fud, met film, 365k +1%, 1/8W
Res, fxd, met film, 383k +1%, 1/8W

Res, fxd, comp, 100 +5%, UW

Res, fxd, comp, 3.3k +5%, ¥W
Res, fxd, comp, 2.2k +5%, ¥W
Res, fxd, comp, 5.6k +5%, %W

Res, fxd, comp, 22k + 5%, YW

Res, fxd, met film, 187k +1%, 1/8W
Res, fed, met film, 48.7k + 1%, 1/8W

Res, fxd, met flm, 15k £1%, 1/8W

148106

159616

355529
355537

168286
289520
288498

147926

165761
148049
148080
142130

289462
267385

285296

CB1035

EB2715

362520382
3625104AZ

MFF1-83012F
IMFF1-83653F
MFFE1-83833F

CB1015

CB3325
CB2225
CB5625
CB2235

MFF1-81873F
IMFF1-81502F

MFF1-81502F




Table 5-4. PCB Assembly, Logic (Cont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

R.els, fxd, comp, 1k *3%, %W

Res, fxd, mat film, 909 £1%, 1/8W
Res, fxd, comp, 390 +5%, %W

Res, fxd, comp, 10 £5%, %W

Res, fxd, met film, 22,1k 1%, 1/8W
Res, fxd, met film, 421k £1%, 1/8W
Res, fxd, met film, 316k +1%, 1/8
Res. fxd, comp, 33k £5%, 1/8W
Res, fxd, comp, 100k +5%, %W

Res, fxd, comp, 56k +5%, %W

Bes, fxd, comp‘,'ﬁ.BM +5%, oW
Res, fxd, comp, 30k +5%, ¥W

IC, TTL, Dig, Dual NAND -
1C, TTL, Hex, Iiwverter

IC, TTL, Dig. Quad 2-input positive
NAND Gates

IC, TTL, Hex Inverter

IC, TTL, Hex Inverter, Buffer &Driver -
IC, TTL, Quad, 2-Input, Positive NAND -

IC, TTL, Quad, 2-Input Pos OR Gate
IC, TTL, Triple-3-Input Positive NAND

IC, Linear, Guad comparator

IC, Linear, Voltage Regulator

148023

312629

147975

147863
235234
276626

289496

148135
148189
170738

394064

193417

352690
379305
292961

292879
288605
310201

342709
363463
387233

327981

CB1025

MFF1-89090F
CR3915

CB1005
MFF1-82212F
MFF 1l——84223F
MFF1-83163F
CB3335
CB1045
CB5635

CB6865
CB3033

SN7413N
SNT405N
SN7403N

SN7404N
SN7416N
SEN7438N

SN7432N
SN7412N
LM339N

LM309K




Table 5-4. PCB Assembly, Logic (Cont.)

DESCRIPTION

FLUKE
S5TOCK
NO.

MFG
FED

SPLY
CDE

MFG PART.
NO. OR TYPE

Opto [solator

IC, TTL, 851, Hex/Quad

IC, TLT, Dual I.K Triggered, Flip-Flops
1C, Linear, Dual Timer

IC, TTL, Quad, 2-Input

IC, TTL Positive NAND Gates, 8-Input

Diode, zener
Dicde, zener
Socket, IC
Bracket, lamp
Heatsink

Jack, banana, nylon

Transipad, Xstr

387076

354886
293100
387407
292953
293019

180455

172148

291542

400754
342675
162065

1522067

50579

01295
01295
18324
01295
01295

07210

12065

00779

ILD-74

SN7414N
SN74H106N
NESS6A
SNT400N
SN7430N
IN749A

IN34%6

5835271

400754

600382

108-902

10123DAP




~ Table 5-5. Preamplifier Assembly

DESCRIPTION

FLUKE
STOCK
“NO.

MFG
FED

SPLY
CDE

MFG PART.
NO. OR TYPE

Assembly, Preamplifier (Figure 5-11)
PCB Assy; Pre Amp (Refer to Table 5.6)

PCB Assy; Pre Amp Tube Anode
(Refer to Table 5-7)

Cable Assy, Sense
Fence, Pre Amp

Fence, Pre Amp

439281

439240

397281

349555
337444
439570

89536
89536
89536

89536
B9536
89536

439281
439240
397281

349555
337444
439370




Figure 5-11. Preamplifier Assembly Locations




" Table 5-6. Pre Amp PCB Assembly

FLuke | MES

DESCRIPTION ‘ STOCK SPLY

PCB ASSEMBLY, PRE AMP . ' 353656 353656
{Figure 8-6a)

PCB Assembly, Zener String 362129 362129
(See end of table)

Cap, fxd, Ta, 22 uF £20%, 35V 394775 196D226X0035
T

Cap, fxd, cer, 0.01 uF £20%, 100V 149153 CO23B101F103
: M

Cap, fxd, mica, 22 pF 5%, 500V 148551 DM15C220)

Cap, fxd, mica, 150 pF *5%, 500V 148478 DMI5F1511

Cap, fxd, Ta, 22 uF £20%, 20V 357780 196D226X0020
. P

Cap, fxﬂ, mica, 8 pF £10%, 500V ‘ 216986 DM15C080K

Cap var, poly propyl, 2 - 22 pF | 369207 COI0KA/20E

Cap, fxd, mica, 100 pF +5%, 500V 148494 DMI15F101]

Cap, fxd, plstc, 0.01 uF +10%, 50V " 309906 75F1R4A001
Cap, fxd, plstc, 0.0039 uF £10%, 50V 386847 ~ 7SFIR5A392

Cap, fxd, Ta, 6.8 uF +20%, 35V ' 363713 196D685X0035
‘ K

Cap, fxd, cer, 0.05 uF £20%, 100V 149161 | 56289 55C23A1

Cap, fxd, mica, 56 pF £5%, 500V " 148528 { 712361 DMI15SE5600]

Cap, fxd, elect, 470 uF —10/+50% 40V 185868 | 73445 [ET471X040A02




Table 5-6. Pre Amp PCB Assembly (Cont.)

MFG
FLUKE FED

DESCRIPTION STN%CK SPLY
: CDE

Cap, fxd, cer, 2000 pF + gmv, 11KV 105569 | 71590|DA140-139CB

Cap, fxd, mica, 30 pF +5%, 500V 340570 | 712361 DMISE300J
Cap, fxd, Ta, 1uF +20%, 35V 161919 | 56289 [196D105X0033

Cap, fxd, cer, 1pF +20%, 4000V 393892 | 32807 B58-000-COKI0
oM

Cap, fxd, plstc, 0.22 uF 110%, 30V 271874 | 06001 75F4R5AZ24
Cap, fxd, Ta, 15 uF £20%, 6V 161935 | 56289|196D156X0006

Cap, fxd, mica, 360 pF + 1%, 500V 170407 § 71236 DMISF361F

Cap, fxd, cer, 0.1 uF +20%, 100V 149146 56289 33C41B6

Cap, fxd, mica, 5.6 pF 5%, 500V 329631 71236 DMI15C5601

Cap, fxd, Ta, 4.7 uF +20%, 25V 161943 | 56289 p96D475X0025
]

Cap, fxd, mica, 33 pF 5%, 500V 160317 | 71236] DMISE330)

Cap, txd, mica, 480 pF 1%, 500V 182931 71236] DMI19E48}F

Cap, fud, mica, 2200 pF +5%, 500V 148346 | 71236 DMI19F222)
Cap, fxd, mica, 27 pF +5%, 300V 177998 | 71236 DMI15E270]

-

Cap, fxd, mica, 4700 pF +5%, 500V 208975 71236 DMi9F472]

Cap, fxd, cer, 0.1 uF —20/+80% 500V 105684 | 56289 41C92

Cap, fxd, elect, 50 uF —10/+75%, 50V 105122 | 56289 30D505G0O50BC

e

Cap, fxd, MTL Polyester, 0.01 uF +20%, 4KV 403048 | 84411 |X663F010204K
\Y

e

Cap, fxd, cer, 100 pF +20%, 2KV 306357 | 04222 HVDA-100202K
Vi

Cap, elect, 220 uF —-10/+50%, 40V 178616 | 73445 [ET221X040A01

Cap, fxd, ceram, 47 pF +10%, 2KV 282145 | 04222 HVD3-47102KV

——




Table 5-6. Pre’Amp PCB Assembly (Cont.)

REF
DESIG FLUKE | MFG

’ | ' L FED | MFG PART.
OR .  DESCRIFTION .| sTock | ]
ITEM | - NO. | SPLY [NO.OR TYPE

NO. CDE

CR35,
CR36,
CR53,
CR54,
CR103
thru
CR106,
CRI125,
CRI126, _ . o
CR132, Dicde, Hi-Speed, Switching 203323
. CRI151,
CR152,
CR157,
CR183,
CRI&35,
CR192,
CR202
thru
CR209

CR70, Diode, Rectifier Bridge 296509
CR175, oo
CR132

CR92,
CR121
thru . ‘

CR124, Dicde, Si, Low Cap 375907 FD7222
CR154, : : '

CR155

CR101, Diode, $i, Schottky Barrier Switching 313247 HP5082-6264
CR102 - ‘

J24,125, Conn, Coax o 394239 51-151-0000
126

L11,L12,|  Choke,6 Tum o | 320011 320011
L85,L86

07,0121 Xstr, FET, D-MOS, NChannel Ol 394122 50210




Table 5-6. Pre Amp PCB Assembly (Cont.)

Eﬁ?ﬁ

FLUKE | MFG

FED | MFG PART.
CK
DESCRIPTION STNOO_ SPLY | NO. OR TYPE

CDE

Xstr, 5i, PNP 195974 2N3906

Xstr, §i, NPN 218396

Xstr, 8i, NPN 329698 2N2484

Xstr, 5i, NPN 203489 CDQI0656

Xstr, i, PNP, Power 325753 P45C5

Xstr, Si, NPN, Power 325761 D44C5

g

Xstr, 5i, NPN 295717 00117

Xstr, FET, Junction, N-Channel 288324 SE50070

XKstr, 3i, PNP 229898 MP56522

Xstr, 8i, NPN 333898 MPSH10

Xstr, 5i, PNP 392985 2AN3931]

Xstr, 5i, NPN 346916 IN2219A

Res, fxd, comp, 750 +5%, 14W 218024 CB7515




Table 5-6, Pre Amp PCB Assembly (Cont.)

FLUKE | MFG

| FED | MFG PART.
cK 3 PAR
DESCRIPTION STOCK |spLY | NO, OR TYPE |

CDE

Res, fxd, comp, 15K +5%, %W 148031 CB1525

Res, fxd, met film, 49 9K + 1%, 1/8W 268821 MFF1.84992F
Res, fxd, met film, 5.23K +1%, 1/8W 268821 MFFI1-85231F
Res, fxd, met film, 71 5K +1%, 1/8W " 291435 MFF1.87152F
Res, var, cer, 200K + 10%, %W 381921 3299W-1.204

Res, fxd, comp, 27K £5%, %W 148148 CB2735
Res, fxd, comp, 5 1K +5%, W 193334 CB5135

Res, fxd, met.film, 1K £1%, 1/8W ‘ , 165229 MFF1-81001F
Res, fxd, met film, 2,55K £1%, 1/8W 325498 MFF1-82551F
Res, fxd, met film, 14K £1%, 1/8W 379057 MFF1-81402F
‘Res, fxd, met film, 8.06K +1%, 1/8W | 294942 MFF1-88061F
Res, fxd, met film, 698K +1%, 1/8W 261685 MEF]-86981F
Res, fxd, met film, 15K +1%, 1/8W 328161 MFF1-81502F
Res, fxd, met film, 806 £1%, 1/8W 223662 MFF1-88060F

~ Res, fxd, comp, 1M £5%, %W - - 182204 CB1055

Rex, fud, comp, 10K £5%, UW . 148106 CBl1033

Rex, fxd, comp, 68K 5%, %W 148171 CB6835

Res, fxd, comp, 220K +5%, %W 160937 CB2245




e

Table 5-6. Pre Amp PCEB Assembly (Cont.)

FLUKE E"EFg

DESCRIPTION STOCK  |gp'y
-~ |coE

Res, fxd, comp, 4,7K +5%, %W 148Q72

Res, fxd, comp, 220 +5%, 4W 147959 CB2215

Res, fxd, comp, 47K +5%, %W 148163

Res, fxd, comp, 100 +5%, 4W 147926 CB1013

Res, fad, comp, 22K +5%, WW 148130 | 01121 CB2235

Res, fxd, comp, 27K +5%, %W 148049 | 01121 CB2225

Res, fxd, comp, 1.2K +5%, %W 190371 |o1121] CB1225

Res, fxd, comp, 5.6K +5%, %W 145080 | 01121 CB5625

Res, fxd, met film, 9.33M £1%, IW 394098 | 91637 MFF1.89534F

Res, fxd, comp, 2K +5%, ©W 169854 o121 EB2025

Res, fxd, comp, 1 2K +5%, 1W 109892 01121 CRB1225
Res, fxd, met film, 10K +17%, 1/8W 168260 91637| MFF1-81002F

Res, fxd, met film, 20K +1%, 1/8W 291872 | 91637) MFF[-82002F

Res, fxd, met film, 56 2K + 1%, 1/8W 271346 | 91637} MFF1-83622F
Res, fxd, comp, 120K +5%, %W 193458 | 01121 CBI1245

Res, fxd, met film, 7.5K +1%, 1/8W 223529 MFF1-87501F




Table 5-6. Pre Amp PCB Assembly (Cont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

- MFG
PART NO.
OR
TYPE

Res, fxd, comp, 2K +5%, UW

Res, fxd, comp, 8.2 +5%, 14W
Res, fxd; cothp, 2.4K 5%, %W

 Res, fxd, comp, 3.9 +5%, YW

' Res, fxd, met film, 5.11K 1%, 1/8W .
“Res, fxd, met film, 4.22K +1%, 1 /8W

Res, var, cer, 1K £10%, “W

Res, fxd, cpm;p, 1K +5%, YW

Res, fxd, met film, 1 5K +1%, 1/8W
Res, fxd, comp, BBK +5%, uW

Res, fxd, met film, 1.82K +1%, 1/8W

. Res, mxd, met film, 3.01K +1%, 1/3W
. Res, fxd, met film,40.2 +1%, 1/8W

Res, fxd, met film, 147 £1%, 1/8W

© Res, fxd, met film, 267 £1%, 1/8W
Res, fxd, met film, 237K £1%, 1/8W
Res, var, cer, 100 £10%, 1»W
Res, fxd, met film, 150K 1%, 1/8W
Res, fxdl, met film, 10 11%,‘1/8W

Res, fxd, comp, 5.1K 5%, W

Ref, fxd, met film, 1.91K 11%,._1/8W

Res, var, cer, SDO ;10%, }&W

202879
246751
193433
268722
294868
168245

275750

148023

313098 .

148155

293670

312645
245373

288415
386821
203720

275735

| 241083
268789
193342

236877

325613

01121

01121
01121
o112t
91637
51637

71450

91637
91637

91637
91637
91637
11236
91637
91637
01121

91637

11236

CB2025
CB82G5 -
CB2425
CB39GS
MFF1-85111F
MFF1-84221F

360T102A

CB1025

MFF1-81501F
CB3335
MEF1-81821F

MFF1-83011F |

MFF1-840R2F

‘MFF1-81470F

MFF1-82670F
MFF1-82371F
3607101 AZ
MFF1-81503F
MFF1.8A100F
cBs125 |

MFF1-81911F

360T501AZ




Table 5-6. Pre Amp PCB Assembly (Cont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

Res, fxd, comp, 3 9K +5%, "4W
Res, fxd, comp, 1.3K +5%, W
Res, fxd met film, 3.74K +1%, 1/8W
Res, fxd, comp, 10K +10%, 1W

Res, fxd, comp, 15K +5%, bW

Res, fxd, met film, 8,25K + 1%, 1/8W
Res, fxd, met filim, 100K +1%, 1/8W
Res, fxd, comp, 5 6M +5%, %W

Res, fxd, comp, 1M +5%, 2W

Res, fxd, comp, 150K £5%, UW

Res, fxd, comp, 680 +5%, 4W

Res, fxd, comp, 510 5%, %W

Res, fxd, comp, 39 +5%, %W
Res, fxd, comp, 510 5%, W

Res, fxd, comp, 910 5%, WW

Res, fxd, met film 390 +1%, 1/8W

Res, fxd, met film, 200K +1%, I|W

Res, fxd, comp, 200 +5%, 1W
Res, fxd, comp, 1.5K +5%, ¥W

Res, fxd, comp, 270 +5%, &W

Res, fxd, comp, 531 5%, %W
Res, fxd, comp, 10 +5%, ¥W

Res, fxd, comp, 680K +10%, 1W

148064
234252
272096
109389

143114

294959

340166

358077

268227

182212

148007

218032

193391
108951
203851
261883

387449

190603
266353

221879
147868

109694

0112]
01121
91637
o121

01121

91637

91637

01121

o

01121

01121

01121

01121
0121
oriz1
21637

91637

QrI2i
01121

CB3925
CB1325
MFF1-83741F
GB1031

CBI535

MFF1-83251F

MFF1-81003F
CB5655
HBE1011
CB1545
CB6815
CB5115

CB3905

EB5115

CB9115
MFF1-85%00F

MFF|.2003F

GB2015
EB1525

CB2715

CB5105
CR1035

GBe&L




Table 5-6. Pre Amp PCB Assembly (Cont)

FLUKE | VIFG

| . FED | MFG PART.
TOCK
DESCRIPTION S NO. | SPLY | NO. OR TYPE

CDE

Rex, fxd, comp, 2.7K *5%, ¥W [ 109074 { 01121 ERB2725
Bex, fxd, met film, 2.43 £1%, 1/8W , 312637 | 91637 | MFF1-82341F

Res, fxd, met film, 49.9 +1%, 1/8W 305806 | 91637 | MFF1-849R9F
Res, fxd, met film, 249 +1%, 1/8W 168203 | 91637 | MFF1.82490F
Res, fxd, met film, 121K +1%, 1/8W 229396 | 91637 | MFF1.81213F
Res, fxd, corﬁp, 820 +5%, 1W | 266379 | 01121 GB8215
Res, fxd, comp, 620 +5%, ¥W 108704 | 01121 | EB6215
Res, fxd, comp, 100K £5%, 2W 385056 | 01121 | HB104S

Res, fxd, comp, 200K +5%, 2W 392696 | 01121 HB2245

Res, met film, 10K + 1%, ¥W 151274 | 91637 | MFF1-21002F
Res, met film, IM £1%, IW 177188 | 91637 | MFF11004F
Assy, Resistor, Divider | 401372 | 89536 | 401372

IC, Op Amp Linear 329912 12040 LM318H
IC, Op Amp, Fast Setting 403063 | 24355 | - AD509J
Op to, [solator, Xstr S 3870‘76 50579 | 18O.LIT-D74

Op to, lsolator, Xstr 1 3s0014 | o01205| TILIIG

IC, Linear, Vol Cc)mparator 352195 12040 LM311N

IC, Op, Amp 271502 | 12040 | LM301A

IC, I..inear,l Vol Repgulator . 313106 07263 USR7723393
IC, Linear, Op Amp 418368 | 12040 LM208A
Op to, Isolator, Xstr | 393900 | 07374 | OP1078

Diode, Zener : 277236 | 07910 INT32A




Table 5-6. Pre Amp PCB Assembly (Cont.)

REF MFG
: MFG
DESIG FLUKE
FED | PART NO. |TOT|RECJUSE
OR DESCRIPTION STOCK SPLY OR atytaTylcoe
ITEM NO. :
CDE TYPE
NO.
VR76 Diode, zener 113332 | 07910 IN966A ! |
VR4 Diode, zener 113316 {07910 IN748 1 1
[VR132 Diode, zener 342527 {07910 333719 1 1
[VR152 Dicde, zener 353284 12969 UZ8113 1 1
VE166, ) )
VR207 Diode, zener 172148 12065 I_N3496 2 1
VR 174 Diode, zener 358184 12969 UZBJ 12 1 1
VRI176 Diode, zener 159780 | 07910 IN759 1 1
VE182 Diode, zener 387092 Q7910 "INY75A 1 1
VR125 Diode, zener 358176 12969 UZS110 1 1
VR193 Dicde, zener 386839 04713 IN5388 i 1
X132 Socket, IC, 8-pin 408450 | * A23-2017 1
Conn, card edgé, modified 408005 | 00779} 583694-9 3
Heat sink (Q 177} 104646 | 05820 207-AB 1
Heat sink (Q182) 104562 | 05820 NF.209 1
Heat sink (Q79) 407890 | 98978]  PAIL-IR 1
Retainer, guide 339754 | 89336 339754 3
Spacer, Mig, xstr 152207 | Q7047 10123DAP | 8
PCE Assembly, Zener String
(Figure 8-6b)
VRI ' . :
thru Diode, zener, uncomp, 50V 386839 | 04713 IN5338B g 2
VRS9 ‘
VRIO Diode, zener, uncomyp, 100V 358176 12969 UZ8110 1 1
VRII Diode, zener, uncomp, 200V 358150 13969 UZ8750 1 1
" Manufactured By:
Jermyn
712 Montgomery
San Francisco, CA 94111

‘;43

Iﬂ




Table 5-7. PCB- Assembly Amp Tube Anode

FLUKE |MFS|  MFG

‘ FED | PART NO.
DESCRIPTION : STOCK  |gpiy OR

NO. CDE| TYPE

PCB ASSY, PRE AMP, TUBE ANODE 397281 89536  39728)
{Figure 8-6¢c)

Res, fxd, met film 150K +0.5%, 1W ‘ 393397 | 91637] MFF1.11503K]

Tube, vacumn | 239762 | 00980]7034-4X150A

Socket, Tube, loctal 340927 13511 88-8X

Clamp, cap mtg 357715 | 56289 4586978
Cover, driver shield | 349548 | 89536] 349548
Plug, probe 295295 | 98201 0114017
Retainer, guide o © 339754 89536 339754




Table 5-8. Power Amplifiar Assembly

REF

MFG MFG
DESIG FLUKE
‘ FED | PART NO. |TOT|REC{USE
l'?l?M DESCRIPTION STN%CK SPLY OR QTY|QTY{CDE
NO ) CDE TYPE
ASSY; POWER AMP (Figure 5-12) 341511 | 89536] 341511 1
1 PCB Assy, Power Amp, Upper Tube 336875 | 89536 336875 l
(Refer to Tuble 59)
2 PCB Assy, Power Amp, Lower Tube 336800 | 89536 336800 ]
(Refer to Table 5-10)
3 PCB Assy, Power Amp, Lower Tube Screen 362137 | 89536 362137 1
Regulator (Refer to Table 5-11)
4 PCB Assy, Power Amp, Tube Mounting 336834 | 89536 336834 1
(Refer ta Table 5-12)
5 Cable Assy, Power Amp Input 346551 | 89536 346551 1
Cable, coax RG188A/U 190322 | 70903 8269 6 in.
Probe, Teflon, yellow 295295 | 98291 011-4017 2
6 Decal 360545 | 895348 360545 1
7 Insulator 338608 | 893536 338608 1
8 Shield, Front 336750 | 89536 336750 1
9 Shield, Rear 337428 89536 337428 1

5-40




T ivisa

)

Figure 5-12. Power Amplifier Assembly Locations




 Table 5-9. PCB Assembly, Power Amp Upper Tube

- | MFG MFG
FLUKE FED

PART NO.
DESCRIPTION sToCK  {emv| PARR

NO.  l'eoe| Tvpe

PCRB ASSY, POWER AMP, UPPER TUBE 336875 | 89536 336875
(Figure 8-8) |
2 Cap, fxd, mica, 12 pF +5%, 500V - 175224 | 71236] DM15C 120]
4 Cap, fxd, mica, 4pF 15%, 500V 190397 | 71236] DM15C0401
8 Cap, fxd, cer, 0.05 uF --20/+80%, 25V 148924 | 72982 p855Y5U5032
C10,C11 Cap, fxd, mica, 510 pF £5%, SODV 148411 71236] DMI9E5S11T
C25 Cap, elect, 2200 uF —10/+100%, 25V 302720 | 99392| 39C825HI252

C26, ‘
041 Cap, fxd, polyester 0.047 uF +10%, 250V 162008 | 73445 C280MAE/A§{7I<

C27 Cap, fxd, Ta, 6.8 uF £20%, 35V ‘ 363713 | 56289 [196D685X0035
28,039 Cap, fxd, plstc, 0.0047 uF +10%, 50V 260844 | 06001 [75F1R5A472
C30,C37|  Cap, fxd, cer, 4700 pF +10%, 500V 106724 | T1590]  CR472

C42,C43 Cap, fxd, elect, 10 uF —10/+50%, 300V 340885 | 56289 FO0D106F300D
' C

ICR1

Diode, Hi-speed switching | 203323

Diode, FET, Cur, Reg 334714 TCR5315

Diode, FET, current regulator 284927 TCR5305
Rectifier, bridge ‘ . 296509 FB200

Diode, 8i, 1 amp . 112383 14822

Reed, switch 184440 DRVT-10
Coil, Reed Relay 387258 SP24HP
Foil Shield 336685 336685
Choke, 4 turn : 379222 379222

Choke, 2 turn '_ ‘ - 417196 417196




Table 5-9. PCB Assembly,; Power Amp Upper Tube (Conl.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

Choke, 6 turn
Conn, plug, 15 pin
Pin, Terminal

Xstr, FET, N-channet junction

- Xstr, 3i, NPN

Xstr, Si, NPN, pwr
Xstr, 5i, PNP, pwr
Xztr, NPN, Hi-voltage
Xstr, Si, NPN |

Xstr, Si, PNP

Xstr, Si, NPN

Res, fxd, comp, 100K £10%, IW
Res, var, cer, 500 +10%, %W
Res, fxd, comp, 470 £5%, 4WW
Res, fxd, comp, 1.5K +5%, LW

Res, fxd, comp, 100 +5%, %W

Res, fxd, comp, 10 10%, W

Res, fxd, comp, 1.5M +10%, IW

Res, fxd, comp, 10K +5%, W
Res, fxci, met film, 137 +1%, 14W
Res, fxd, comp, IM +10%, 2W

Res, fxd, met film, 22 6K +1%, 1/8W
Res, fxd, comp, 33 £5%, %W

Res, fxd, comp, 8.2K +5%, 2W

320911
310094
342998
387050
242065

343970

343988
393926
218396

329607

218511

109397

291120
147983
148031

147926

108092

109439

148106
151142
268227

288431

175034

330555

1 01121

89536
27264
27264
12040f
04713
04713
04713
04713
04713

07263

95303

01121
71450
01121

or121

01121

o112t)

01121
91637
onizl

01637

01121

01124

320911

03-09-2151

02-09-2133
SF51108
2N5089
MPS-U06
MP5-U56
MM3008
2N3904

2N3964

40327

GB1041
3608-501A
CB4715
CB1525

CB1013

EB1001

GB1551

CB1035
MFF1-21370H
HB1051

MFF1|-82262F
CB3305

HB8225




Table 5-9. PCB Aszzembly, Power Amp Upper Tube {Cont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

Res, fxd, comp, 5.6K +5%, 4W

Res, fxd, met film, 14 3K £1%, ) /8W

Res, fxd, met film, 499K +1%, “¥W

Res, fxd, ww, pwr 40K +5%, 10W

Res, fxd, met film, 1.21K £1%, 1/8W

Res, var, cermet, 5K +10%, ¥W

Res, fxd, pwr, 27 £5%, 3W

Res, fxd, comp, 270 +5%, %W
Xfmr

IC, Op, Amp

Divde, zener

Diode, zener
Diode, zéner
Dicde, zener

Biode, zener

Dicde, zener

Socket, Xstr

Guide, retainer

Heat sink (Q4 & Q17)
Heat sink (Q14)

Heat sink (Q11)

Heat sink (Q12)

148080

291617

151332

392088

229146

355503

393413

160804
401380

271502 -

159798

336995
355073
407823
172148

358184

285262
341009
354993
104562
349019
407890

01121

91637

91637

21637

RN

11236

91637

01121
89530

12040

07910

04713
12969
12969
12065

12969

71783
89536
98978
05820
98978
98978

CB3625

MFF1-81432F

MFF1-24993F

CW1040021

MFF1-81211F

3625502A7

Type FP37

CB2715
401380

LM301A

IN748

IN5335B
UZ3708
UZ&740
IN3496

Uzs112

133-23.92.039
341099
TXC20CB
NF-209
LUP-TO126-83CH

PAL-IR




Table 5-0, PCB Assembly, Power Amp Upper Tube (Cont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

Heat sink (Q26 & Q40)

' Jack, Horizontal, conn

Safety, guard
Transipad, xstr (Q14, Q26 & Q40)

104646
1149112
402040
152207

74970
89536
07047

05820

207-AB
1050753

402040
10123DAF




‘Table 5-10. PCB Assembly, Power Amp Lower Tube

FLuke |MFG MFG

: FED | PART NO.
DESCRIPTION STOCK SPLY

NO. OR

CDE TYPE

PCB ASSY, POWER AMP LOWER TUBE 341586 341586
(Figure 8-10a)

Cap, fxd, plstc, 0.047 uF +20%, 4KV 393389 | 56289 430P

e wem e EEW

Cap, var, cer,5 - 50 pF + 250V 404301 91293 Q335
Cap, fxd, mica, 33 pF #5%, 500V 160317 | 71236 DM15E3301

e

Cup, fxd, Ta, 0.22 uF +20%, 35V 161331 562891960224 X0035
HA!

Cap, ¢lect, 220 uF —10/+50%, 40V 178616 | 73445 ET221X040A01
Cap, elect, 1000 uF —10/+100%, 40V 340901 903921 39C40HHL 3

Cup, fxd, Ta, 6.8 uF +20%, 35V 363713 | 56289|196D685X0035
HA1

Diode, Hi-speed switching 203323 | 07910 IN448

Rectifier, bridge 296509 | 09423 FB200

Conn, board edge recpt, 6 291625 | 00779 583650-1
Conn, board edge recpt, 10 40394 | 00779 583407-6

Choke, 4 turn 379222 89536 379222

Inductor, sub-mini 249078 24759 MRI0Q

Choke, 6 turn 320911 89536 320911

Xstr, 5i, NFN 343970 04713 MPS-U06

Xstr, FET, N-Channel 403089 12040 SF580Q14
Xstr, i, PNP 193974 | 04713 2N39006
Xastr, 5i, PNP 329607 | 07263 IN3964
Xstr, 5i, NPN 242065 | (4713 2N3089

Res, fxd, comp, 10 +5%, IW 166298 (01121 GB1005

Res, fxd, met film, 10 +1%, YW 151043 | 91637 MFF1-210R0F




Table 5-10. PCB Asﬁémbly,'Power Amp Lower Tube (Gont.)

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

MFG
PART NO.
OR
TYPE

Res, fxd, comp, 2.7K +5%, 1UW
Res, fxd, comp, 510 £5%, 1W
Res, fxd, comp, 4.3K +5%, %W

Res, fxd, comp, 1K +5%, UW

Res, fxd, comp, 3.3K +5%, %W
Res, fxd, met film, 422 +1%, %W
Res, fxd, comp, 39 +5%, %W

Res, fxd, comp, 5.1K f_S%, BW
Res, fxd, met film, 10K £1%, 1/8W
Res, fxd, met film, 59K +1%, 1/8W
Res, vaf, cermet, 2K +10%, BW
Res, fxd, met film, 909 +1%, 1/6W
Res, fxd, comp, 2.4K +5%, UW
Opto - Coupler |

IC, Op Amp

Diode, zener -

Dicde, zener

Diode, zener

Diode, zener

Guide

Heat sink (Q150)

109074
157578
403337

148023

148056
150821
193391
109108
168260
261677
285163
312629
108902
351734
271502
340695
260695
246611
172148
341099
349019

01121
01121
0112}

01121

01121
91637
01121
01121
91637
91637
71450
91637
01121
89536
12040
12969
07910
07910
"12065
89536
98978

DB2725
GB5115
bB4325

CB1025

CB3325
MFF1.24220F
CB3905
EB5125
MFF1-81002F
MEF1-85902F
36082024
MFF1-89090F
DB2425
351734

LM301A
UZ8710
1N754
IN961B
1N3496
341099
UP-TO126-33CH}




Table 5-11. PCB Assembly, Lower Tube Screen Regulator

MFG MFG
FLUKE FED

PART NO.
DESCRIPTION STOCK SPLY "OR

NO- Yepe|  Tvee

PCB ASSY, LOWER TUBE SCREEN 362137 362137
REGULATOR (Figure 8-10b)

=

Cap, elect, 10 uF - -10/+50%, 300V 340885 500D 106F300D
C7

Cap, fxd, polyester 0.047 uF +10%, 250V 162008 C280MAE/A47K

Cap, fxd, Ta, 6.8 uF £20%, 35V 363713 1960683 X003 5

Cap, fxd, cer 0.0047 uF £10%, 1KV 106724 CFa72

Cap, fxd, pistc, 0.0047 uF +10%, 50V 260844 T5FIR5A472

Diode, Si, 2 Amp 112383 1N4822

Diode, Hi-speed switching 203323

Xstr, 5i, NPN 218511 65120

Res, fxd, comp, B 2K +5%, 2W 330555 HB3225

Res, fxd, comp, 33 +5%, W 175034 CB3305

Res, fxd, comp, 100 +3%, %W 147926 CB1015

Res, fxd, pwr, ww, 40K +3%, 10W 392688 CW 1 0X000D40
ROOJ

Res, txd, met film, 499K +1%, 12W 151332 | 91637| MFF1-24993F

Res, fxd, comp, 5.6K +5%, W 148080 | 01121 CB5625

Res, fxd, met film, 2.26K +1%, W 262006 { 91637|MFF1.22261F

Res, var, cermet, 5.0K +10%, W 355503 11236 3628502

Res, fxd, met film, 14 3K +1%, 1/8W 291617 91637] MFF1.81432F




Tahle 5-11. PCB Asgembly, Lower Tube Screen Regulator (Cont.)

DESIG) - " | ruke [FES S ARG
OR DESCRIPTION stock  [E50, | PART

ITEM ‘ NO.
NO. N CDE TYPE

Res, fxd, met film, 22.6K +1%, 1/8W 288431 | 91637| MFF1-82262

IC,0p Amp - e 271502 | 18324f  LM301A

Diode, zener | ' 159798 |o7oto]  1nN7S1A

Diode,zener =~ S 1 358184 | 12969) - UZ8112

 Diode, zerier L 172148 IN3496
Guide, Retainer o | 341099 341099
Heatsink I 104646 207AB
Transipad, xstr S 152207 10123DAP




Table 5-12. PCB Assembly, Power Amp Tube Mounling

DESCRIPTION

FLUKE
STOCK
NO.

MFG
FED
SPLY
CDE

PCB AS5Y, POWER AMP TUBE
MOUNTING (Figure 8-10¢)

Conn, receptacle

Res, fxd, comp, 200 +5%, 1W

Res, fxd, comp, 47 +5%, 1W

Res, fxd, comp, 1.5M +10%, 1W

Res, fxd, met film, 10 £1%, %W

Res, fxd, power, 360 +5%, 3W

Tube, vacuum, Teirode

Socket, tube

Baffle, pwr Amp board

Baffle, pwr Amp

Guide, Retainer

336834

404053

169839

159608

109439

393405

339762

340927

341727

400796
341099

91637

336834

583694-8

EB2015

GB1351

MFF1-2ZA100F

TYPEFP37

4X150A

341727
400796
341099




6-1. INTRODUCTION

6-2, This section of the manual containg information
pertaining to the accessories and options available for
the 5205A.

6-3. ACCESSORY INFORMATION
6-4. A rack mounting kit, Model No. M10-205-600,

‘is available for the 5205A. Instructions for use accom-

pany the kit.

Section 6

Option & Accessory Information

6-5. OQPTION —07, REAR PANEL OUTPUT

6-6. Option —07 provides a rear pane! output
connector for use in system applications. The output
cable is routed out the rear panel and the hole plug moved
from the rear to front panels, The repositioning shortens
the length of output cable available from thres feet to
approximately two feet, Operation of the instrument and
all other parts are identical with the Standard front panel
output version,




REV. 4
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Section 7
General Information

7-1. This section of the manual contains generalized
user information as well as supplemental information to
the List of Replaceable Parts contained in Section 5.




List of Abbreviations and Symbols

A or amp
ac

af

a/d
ausy
AWG
B

1]

L

cap
cow
cer
carmet
ckt

cm

ampaeare

aiternating current

audic frequency

analog-te-digital

assombly

american wire gauge

hal

binary coded dectmal

Colsitg

capacitor

counterclockwise

ceramic

catamic to meatal{seal)

eirewit

centimeter

comman made rejection ratio
composition

cantinue

cathada-wray tube

clockwisa

digital-to-analog

digitai-to-analog converter

decibel

direct current

digital multtmeter

digital voltmeter

electralytic

extarnal

farad

Fabrenhait

Fisld-atfact transistor

flip-flop

fraquency

federal stack number

gram (-} ar neg
giga (109 NO
guard ns
Qermanium opni ampl
gigahetz P
guaranteed minimum value para
ground pcb
henry pF
heavy duty [+14]

high frequency
hertz

intagrated circuit
intarmediate frequency
inGh{as)

intarnal
input/ouwtput

kilg (199

kilghertz

kitohm(s)

kilovolt(s)

low frequency
light=emitting dicde
Ieast significant bit
I=ast signiticant digit
mega (10%)

milli (10"2)
milliampeare(s)
maximum

metal fiim
megahanz

minimum

millimater
millisecond

most signiticant bit
most significant Qigit
mezn time betwaen failuras
Mean time 1w repaly
rovil vl t(5)
multivibrater
megohm(s)

nano (10-%)

nat applicable
narmally ctosed
negative

narmally epern
nanosecond
operational amplifier
pico (1078
paragraph

printed circuit board
picotarad

part number

{+} or pog
pot

p-p

ppm
PROM

psl
RAM

rf

rins
ROM

8 OF 36C
scope
&H

-]

ar
Ta
th
te

tp
uoru
uhf

S O 1%
wut

v

v

var

positive

patentiometer
peak-to-paak

parts per million
programmablie read-only
memory

pound-farce per square inch
random-access mamory
radic fragquency

raot mean square
read-only mamory
sacond (time)
ascilloscope

shiald

silicon

serial pumber

shift register

tantaium

terminal baard
temperature coefficient or
termparature compensating
temperature compensated
crystal osciflator

test point

migro (10-%

uitra high frequency
micrpsecond{s) (10~
unit under test

yolt

valtage

variable

voltage comtrolied oscillator
very high frequency

very low fraquancy
wall(s)

wirg wound

transfarmer

transistor

crystal

crystal oscillator

ohm(s)

micro {10-%)

Scae]

e g

-

Frael




Section 8

Schematic Diagrams
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