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SECTION 1
GENERAL DESCRIPTION

1.1 INTRODUCTION

The Model 34A is a dual filter with two identical channels covering a tunable frequency range from 3Hz
to 2MHz. Each channel can function independently with either low-pass or high-pass response at
24dB/octave attenuation or connected in series in the same mode 1o provide 48dB/octave attenuation.
Band-pass or band-reject operation at 24dB/octave can be obtained. Either maximally flat
(Butterworth) response or linear phase (Bessel) operation for pulse signal filtering is selectable. Both
input and output amplifiers provide either 0dB or 20dB of gain.

The Model 34A is a plug-in filter card which is operational only when inserted in the five-card Model
3905A/3905B/3905C or the sixteen-card Model 3916A/3916B/3916C Mainframe. Each Mainframe
includes a microprocessor plug-in card; the Model 39A-05 for the 3905A/3905B/3905C, and the 39A-16
for the 3916A/3916B/3916C. The filter and microprocessor cards are easily accessible from the rear of
the Mainframe. The filer is controlled by the Mainframe which provides local/lEEE-488 programming,
displays for the input and output gain, cutoff frequency and channel selection. Non-volatile, battery-
backed, CMOS memory permits the storing and recalling of 85 selectable groups in the
3905A/3905B/3905C and 25 in the 3916A/3916B/3916C. Storing and recalling group settings is
accomplished with only one command. Self-testing of the digital circuitry occurs upon power-up.

This Operating and Maintenance Manual is for the Model 34A filter module only. A separate manual is
provided for the Model 3905A/3905B/3905C or 3916A/3916B/3916C Mainframe.

1.2 SPECIFICATIONS
FILTER CHARACTERISTICS

Functions: two independent channels of low-pass, high-pass or by-pass; one channel of band-
pass or band-reject.

Type: 4-pole Butterworth (maximally flat) or Bessel (linear phase).

Frequency Range (f.): 3Hz to 2MHz

Frequency Resolution: 1Hz from 3Hz to 1kHz; 10Hz up to 2kHz; 100Hz up to 100kHz; 1kHz
up to 1MHz; 10kHz up to 2MHz.

Frequency Accuracy (f.): +2% or least significant digit (which ever is greater) 20Hz to
500kHz; £5% to 2MHz.

Relative Gain at f.: Butterworth, -3dB; Bessel, -7.58dB.

Bandwidth: dc to f;, dc coupled; 0.2HZ to f,, ac coupled (low-pass); f; to 10MHz (high-pass).
Attenuation: 24B/octave per channel.

Stopband Attenuation: >80dB.

Insertion Loss (0dB Input/Output gain): +0.5dB to 2MHz.

GAIN

Input (pre-filter): 0dB or 20dB +0.2dB.
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Qutput (post-filter): 0dB or 20dB +0.2dB.
INPUT

Coupling: ac or dc.

Impedance: 1 megohm in parallel with <30pf (<100pf in a Model 3905B with front panel
BNC's).

Maximum Signal (at 0dB gain): 4.5V peak at f, <1MHz; +4V peak at 2MHz.

Maximum DC Component: +200V in ac coupled mode.

OUTPUT

Impedance: 50 ohms.

Maximum Voltage: +6.5V peak into >500 ohms; £1.3V peak into >50 ohms.

Maximum Current: +25mA.

Distortion: -80dB at 1kHz at 1V rms.

Noise (RTI): <200pV with 2MHz bandwidth detector (20p1V w2ith 20dB input gain).

DC Offset: adjustable to OV.

DC Stability: t1mV/°C.

Input/Output Connectors: BNC.

Phase Match Between Channels*: 1° to 500kHz f. (Bessel only); 2° to 1MHz; 3° to 2MHz
(max difference between any two channels).

GENERAL

Power: 15 watts.

Weight: 1.75 Ibs. (0.8kg) net.
Operating Temperature: 0° to 45°C.

Specifications apply at 25°C £10C, 20Hz to 2MHz.

*For cards in same chassis, otherwise consult factory.
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SECTION 2
OPERATION

2.1 INTRODUCTION

The Model 34A is a dual filter covering the frequency range from 3Hz to 2MHz. It is one of a series of
plug-in filter cards available for the five-card Model 3905A/3905B/3905C or the sixteen-card Model
3916A/3916B/3916C Mainframes. All filter parameters are programmable via the Mainframe front
panel controls or remotely over the IEEE-488 (GPIB) bus. For information on remote programming,
refer to Section 3 of the Model 3905A/3905B or 3916A/3916B Operating and Instruction Manual and
Section 3 of this manual.

Either channel of the 34A can operate independently in either the low-pass or high-pass mode and
provide 24dB/octave attenuation. The two channels can be connected in series externally in the same
mode to attain 48dB/octave attenuation when set to the same cutoff frequency.

If the two channels are interconnected externally with one channel set to high-pass and the other to
low-pass, the filter will now function as a band-pass filter, passing the band of frequencies selected by
the high and low cutoff frequencies.

If the two channels are interconnected externally using a band-reject kit (BR-30), the filter will then
function as a band-reject filter, rejecting the band selected by the high and low cutoff frequencies.

2.2 OPERATING PROCEDURE

2.2.1 Channel Selection

Up and down controls [T] and [{] increase or decrease channel setting shown on the DISPLAY.
When held, channels will cycle through all active channels continuously. Channel selection can
also be accomplished by entering the desired channel number in the keyboard and momentarily
pressing either up [T] or down [{] channel controls.

2.2.2 All Channel Key Procedure

When frequency, input/output gain, type, mode or coupling are entered or changed, and the
LED in the [ALL CHAN] key is on, the new setting will also be entered in all other filters of the
same card type.

2.2.3 Cutoff Frequency

Data entry keyboard controls [0] to [9] and [.] set the numeric value of the cutoff frequency
desired. To program 1.5kHz press the [1][.][5] data keys and parameter keys [KILO] and
[FREQ]. The cutoff frequency will be entered only in the channel displayed and indicated in
Hertz in the four digit DISPLAY.
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224

225

226

2.2.7

228

229

Input Gain (Pre-Filter)

Up and down GAIN SET controls [T] and [{] increase or decrease the input amplifier by 20dB.
The two digit DISPLAY will indicate either 00 or 20dB.

Output Gain [Post-Filter)

Up and down GAI SET controls [T] and [{] increase or decrease the output amplifier by 20dB.
The two digit DISPLAY will indicate either 00 or 20dB.

Mode of Operation

When the [MODE] key is pressed, the DISPLAY indicates the mode of operation in the channel
displayed, alternating as the [MODE] key is pressed between low-pass “L.P.", high-pass “h.P.",
band-pass “b.P.”, band-reject “b.r.” and by-pass “bYP.” which connect input to cutput.

Filter Type

The DISPLAY will indicate the filter type in the channel displayed when the [TYPE] key is
pressed, alternating between Butterworth “bu.” and Bessel “bES.” response.

input Coupling

Pressing the [SECONF FUNCTN] key followed by the [TYPE] key will display the input coupling,
indicating “AC” or “dC”, and will alternate when the two key are pressed again only when in the
low-pas and band-reject mode. High-pass and band-pass mode are AC anly.

Clear Entry Key Operation

When entering a numeric value in the keyboard, but not specifying a parameter, pressing the
clear entry key will function as an error correction procedure and restore DISPLAY 1o its
previous set-up.

When a numeric value and its parameter has been entered and the numeric value is then
changed, pressing the [CE] key will restore DISPLAY to the previous value of that parameter.

When either the [SECOND FUNCTN][STORE] or [RECALL] key is pressed, the next memory
location will be indicated on the DISPLAY. Pressing the [CE] key will restore DISPLAY to its
previous setting.

When the DISPLAY contains information other than the frequency, pressing the [CE] key will
restore the DISPLAY to the current frequency.

If the Model 3905B or 3916B is operating via the IEEE-488 bus (the front panel REMOTE LED
is ‘'on’), pressing the [CE] key will return unit to LOCAL operation.
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2.210

2.2.1

2.2.12

Storing Set-Ups

If a memory location is entered into the keyboard, pressing the [SECOND FUNCTN][STCRE]
key will store the entire five card (Model 3805B) or sixteen card (Model 3916B) set-ups into the
memory location selected. The maximum number of memory locations is 85 in the Model
3905B and 25 in the Model 39168,

When the [SECOND FUNCTNYSTORE] key is first pressed, the DISPLAY indicates the number
of the next memory location available. For example, the DISPLAY will indicate the following:
“n=09". Pressing the [SECOND FUNTN]ISTORE] key again will store the set-up currently in all
channels into that memory location. If another memory location is desired enter that location on
the keyboard and then press the [SECOND FUNTN][STORE] key.

When the [SECOND FUNCTN][STORE] key is pressed to indicate the next memory location
only, pressing the clear entry key [CE] will restore the DISPLAY to the current frequency.

Recalling Set-Ups

if @ memory location is entered into the keyboard, pressing the [RECALL] key will recalt the
entire five (Model 3905B) or sixieen (Model 3916B) card set-ups from the memory location
selacted.

When the [RECALL] key is first pressed, the DISPLAY indicates the number of the next memory
lacation to be recalled. For example, the DISPLAY will indicate the following: “n=09". Pressing
the [RECALL] key again will recall the se-up of all five (Model 3905B) or sixteen (Model 3916B)
cards from that memory location.

When the [RECALL] key is pressed 1o indicate the nexi memory locafion to be recalled only,
pressing the clear entry key [CE] will restore the DISPLAY back to the previous setting.

Second Function Key Operation

The [SECOND FUNCTN] key in conjunction with other keys provides additional filter
characteristics and permits GPIB front panel data entry.

Pressing the [SECOND FUNCTN] key foliowed by the [AC/DC] key will display the input
coupling, indicating *AC” or “dC”, and will aliernate when the ftwo keys are pressed again only in
the low-pass and band-reject mode. High-pass and band-pass modes are AC only.

When the [SECOND FUNCTN] key followed by the [ADDR] key are pressed, the DISPLAY will
indicate the existing GPIB address sefting. To select a different one, enter it in the data keys
from [0] to [30] and press the [SECOND FUNCTN] and [ADDR] keys (See Section 3.2.1 of the
39058 or 39168 manual).

When the [SECOND FUNCTN] key followed by the [ALL CHAN] key are pressed, the DISPLAY
will indicate the existing Line Termination Code Sequence. To select a different one, enter it in
the data keys from [0] to [30] and press the [SECOND FUNCTN] and [ALL CHAN)] keys (See
Section 3.2.1 of the 3905B or 3916B manual).
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2.3

2.3.1

2.3.2

2.3.3

FILTER CHARACTERISTICS

Introduction

The Model 34A, as shown in Figure 2.1, is a dual fiter with two identical channels that can
function independently. Each channel can operate in either the low-pass mode or high-pass
mode and provide 24dB/octave attenuation, or both channels can be set to the same mode and
connected in series exfernally to obtain 48dB/octave attenuation. The interconnection of the
two channels, by front panel data key entry, to provide band-pass, band-reject or null operation
is shown in simplified format in Figures 2.2 and 2.3.

Variable Band-Pass and Band-Reject Operation

Variable band-pas response is obtained by applying the input signal to channel n.1 {i.e. 1.1, 2.1,
3.1, etc.), setting the channel number to “n.1”, setting the filter to the band-pass mode “b.P.”
using the [MODE] key, and entering the desired low-cutoff frequency. Set the filter to channel
n.2 and enter the desired high-cutoff frequency. The band-pass response appears at the
channel n.1 output BNC connector only.

Note. In the band-pass mode, there is a phase shift of 180° from input to output. To achieve a
0° phase shift through the filter connected Channel n.1 output to Channel n.2 input externally,
and set n.1 fo high-pass and n.2 to low-pass.

For band-reject response, set the filter to channel n.1, the band-reject mode to "b.r* and enter
the desired low-cutoff frequency. Set the filter to channel n.2 and enter the desired high-cutoff
frequency. A null can be obtained by setting the low cutoff frequency to approximately 0.58 of
the desired null frequency, the high cutoff frequency to approximately 1.7 of the null frequency
and fine tune both cutoff frequencies. The resolution of the Model 34A will limit the extent of the
null. The channel 1.2 output is the high-pass section only.

Amplitude Response

Each channel of the Model 34A can " T N | [ vese
operate in either the low-pass or high- ’ h N | N\ A rermmors
pass mode at 24dB/octave attenuation e N N
and provide either maximally flat g o2 K \\
(Butterworth) amplitude response or § oo ATt
linear phase (Bessel) operation. i o \ \
Comparative amplitude response R \ \\
characteristics in both modes are shown g N
in Figure 2.4 and Figure 2.5. T oes N
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2.3.4 Phase Response

Phase characteristics of the Mode! 34A are shown in Figure 2.6. It provides output phase
relative fo the input with the filter operating in the low-pass mode with Butterworih and Bessel
response.
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2.3.5 Transient Response

The normalized response for a unit step voltage applied to the input of the Model 34A operating
in the low-pass mode with both Butterworth and Bessel response is shown in Figure 2.7.
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2.3.6 Group Delay

BECONDS

Figure 2.7 Normalized Step Response

Group delay’, shown in Figure 2.8, is defined
as the derivative of radian phase with respect to
radian frequency, which is the slope of the
phase curve. A flat group delay is considered a

lingar phase response which corresponds to a
constant slope of the phase curve. With linear

BECONTS

phase response the distortion of complex data
signals will be minimized because their various
frequency components, due to a constant time
delay, will not shift relative phase
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In numeric terms, zero frequency phase slope is —149.7°/Hz for Butterworth and —183.4°/Hz for
Bessel, when normalized for a cutoff frequency of 1Hz. This will be 2x times greater in °/Hz for
a cutoff of 1 radian/sec or —940.7°/H and —1152.4°/Hz respectively. Dividing by 360, converts
°/Hz to radians/radians-per-sec yields a group delay time of 2.61s for Butierworth and 3.20s for
Bessel.

Y JEEE Standard Dictionary of Electrical and Electronic Terms, Institute of Electrical and Electronic Engineers,
IEEE-SDSTD 100-1977, Second Edition, 1977, page 296.

13
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SECTION 3
IEEE-488 STD (GPIB) PROGRAMMING

3.1 INTRODUCTION

Complete information on remote programming is incorporated in the Model 3905B/3916B Mainframe
operating and instruction manual. Detailed information about the filter type, modes of operation and
device clear command not described in the 3905A/3905B/3905C or 3916A/3916B/3916C manual are
specified below.

3.2 FILTERTYPE

1 Butterworth
2 Bessel

3.3 MODE OF OPERATION

Low-Pass
High-Pass
Band-Pass
Band-Reject
By-Pass

abhwNn -

3.4 DEVICE CLEAR

When the device clear command is sent the following parameters, irregardless of their existing setting,
are set as follows:

INPUT GAIN 0dB
OUTPUT GAIN 0dB
RESPONSE Butterworth
MODE Low-Pass

CUTOFF FREQUENCY 100kHz
COUPLING AC

15
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SECTION 4
INCOMING ACCEPTANCE

41 INTRODUCTION

The following procedure should be used to verify that the Model 34A filter card, inserted in a Model
3905A/3905B/3905C or 3916A/3916B/3916C Mainframe, is operating within specifications. These
checks may be used for incoming acceptance and periodic performance checks. Tests must be made
with all covers in place on the Model 3905A/3905B/3905C or 3916A/3916B/3916C, with filier cards
inserted, operating for a minimurn tie of % hour to reach thermal equilibrium. If not operating within
specifications refer to Section 5, Calibration, before attempting any detailed maintenance. Before
testing, follow the initial set-up and operating procedure in Section2 of this manual and the Model
3905A/3905B/3905C or 3916A/3916B/3916C Operating and Maintenance Manual.

4.2 TEST EQUIPMENT REQUIRED

The test equipment below is required to perform the following tests:

a. Low Distortion RC Oscillator: Krohn-Hite Model 4400A or equivalent.

b. RC Oscillator: 10Hz to 10MHz, frequency response of £0.025dB from 10Hz to 500kHz. Krohn-
Hite Model 4200B/4300B or equivalent.

C. AC Volimeter: capable of measuring 100uV to 10Vrms, 10MHz bandwidth, Fluke Model 8920A
or equivalent.

d. Frequency Counter.

e. Distortion Analyzer: Krohn-Hite Model 6900B or equivalent.

4.3 FILTER CHARACTERISTICS

4.31 Low Pass/High Pass Response

The Model 34A has two independent channels in either the low-pass, high-pass or by-pass
mode; or one channel in the band-pas or band-reject mode. Either Butterworth (maximally flat)
or Bessel (linear phase) response is selectable.

Set filter cutoff frequency to 1kHz in the low-pass mode “L.P.” with Butterworth response “bu.”
and with 0dB Input and QOutput gain. Apply 1Vrms at 100Hz to the INPUT of the channel whose
second digit ends in one (n.1). These settings can be entered into all cards of the same type
simultaneously by pressing the [ALL CHAN] key (so its LED is on) prior to entering the above
settings. When this LED is off, these settings will be entered only in the channel indicated in the
channel DISPLAY.

Monitor the OUTPUT of the filter with an ac voltmeter and record the OUTPUT voltage. Set the
oscillator frequency to 1kHz. The OUTPUT voltage should be approximately —3db. Set the
frequency to 2kHz. The OUTPUT voltage should be approximately —24dB. Set the filter to
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Bessel response “bES” and repeat the above. The QUTPUT voltage should be approximately —
7.6dB and —25.4dB respectively.

Set the filter cutoff frequency to 1kHz in high-pass mode “h.P.” with Buiterworth response and
with 0dB Input and Output gain. Apply 1Vrms at 10kHz to the INPUT of the fiiter. Monitor the
OUTPUT of the filter with an ac volimeter and record the QUTPUT voltage. Set the oscillator
frequency to 1kHz. The QUTPUT voltage should he approximately —3dB. Set the frequency to
500Hz. The OUTPUT voltage should be approximately —24dB. Set he filter to Bessel response
and repeat the above. The OUTPUT voltage should be approximately —7.6dB and -25.4dB
respectively,

In the by-pass mode “bYP.” the INPUT is connected directly to the QUTPUT. Monitor the
INPUT and OUTPUT to verify this mode of operation.

4.3.2 Cutoff Frequency Accuracy

Connect the oscillator at 1Vrms at 50Hz to the INPUT of a filter set io Butterworth response.
Set the cutoff frequency 1o 1kHz in the low-pass mode wit 0dB Input and Qutput gain.

Monitor the OUTPUT of the filter with a frequency counter and an ac volimeter, and record the
OUTPUT voltage. Set the oscillator to 1kHz and adjust its frequency so the OUTPUT voliage is
—3dB. The oscillator frequency should be within ::2% of the cuioff frequency of 1kHz. Repeat
above at a filter cutoff frequency of 100kHz, 500kHz and 1MHz. The tolerance should be within
+2% at 100kHz and 500kHz, and 15% at 1MHz.

Connect the oscillator at 1Vrms at 20kHz to the INPUT of the filter set to a cutoff frequency of
1kHz in the high-pass mode with 0dB Input and Qutput gain. Monitor the QUTPUT of the filter
with a frequency counier and an ac volimeter, and record the OUTPUT voltage. Set the
osciflator to 1kHz and adjust its frequency so the OUTPUT voltage is —3dB. The oscillator
frequency should be within £2% of the cutoff frequency of 1kHz. Repeat above at a filter cutoff
frequency of 100kHz, 500kHz and 1MHz. The tclerance should be within £2% at 100kHz and
500kHz, and £5% at 1MHz.

4.3.3 Band-Pass/Band-Reject Response

Variable band-pass response

shown in Figure 4.1, is obtained

by applving the input signal to . . d f
channel n.1 INPUT, setting the R

channel DISPLAY to channel P o il 10 //
n.1 (or any channel where the Y RN S - -,\E\ \ //
second digit ends in one) and 0 4 . > BEssEL
setting the filier to the band- " - /Nk AR i

«30

pass mode ("b.P.”). Inthe
band-pass mode it is necessary
that the JALL CHAN] LED is off.
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Figure 4.1 Band-Pass Response
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4.3.4

4.3.5

Set the filter to Butierworth response and apply 1Vims at 10kHz to the INPUT of chanrel n.1 set
to a low cutoff frequency of 1kHz. Set the filter to channel n.2 and the high cutoff frequency to
100kHz.

Monitor the OUTPUT of channel n.1 with an ac voltmeter and record the voltage. Set the
oscillator frequency to 1kHz and 100kHz. The CUTPUT voltage should be approximately —3dB
at these frequencies. Set the oscillator frequency to 500Hz and 200kHz. The QUTPUT voltage
should be approximately —24dB at these frequencies.

Variable band-reject response, shown in Figure 4.2, is obtained by applying the input signal to
channel n.1 INPUT and setling the filter to the band-reject mode (*b.r.”) with Butterworth
response. Apply 1Vrms at 100Hz to the INPUT of channel n.1 and set the low cutoff frequency
to 1kHz. Se the filter to channel n.2 and the high cutoff frequency to 100kHz.

Monitor the QUTPUT of channel n.t with an ac voltmeter and record the voltage. Set the
oscillator frequency to 1kHz and 100kHz. The OUTPUT voltage should be approximately —3dB
at these frequencies. Set the oscillator frequency to 2kHz and 50kHz. The OUTPUT voltage
should be —24dB at these frequencies.

Stopband Attenuation

Accurate stopband attenuation measurements require some simple precautions because of low
level signals. The fiter should be shielded with top and bottom covers of the Model
3905A/3905B or 3916A/3916B in place. BNC cables only should be used between oscillator,
filter and voltmeter and no other instruments should be connected.

Connect the oscillator at 3Vrms at 20kHz to the INPUT of the filter set to a cutoff frequency of
1kHz with 0dB Input and Output gain. Connect the OUTPUT of the filter through a 6kHz
passive high-pass filter, as shown in Figure 4.3, to the AC Voltmeter. Set the filter to the low-
pass mode. The filter CUTPUT should be <300uVims {-80dB).

FROM : OIuF » T0
FILTER —p P voLTmETER

ouTPUT

Figure 4.3 High-Pass Filter

Pre-Filter and Post-Filter Gain Accuracy

Set the filter fo a cutoff frequency of 1kHz in the low-pass mode with 0dB Input and Output gain
and apply 50mVrms at 100Hz to the INFUT.

Monitor the OUTPUT of the filter with an ac volimeter and record the OUTPUT voliage. Set the

GAIN of the pre-filter (Input) to 20dB. The OUTPUT of the filter should be a sinewave and
within +0.2dB of the pre-filter gain setting of 20dB. Set the gain of the pre-filter {Input) to zero
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4.3.6

4.3.7

and the gain of the filter post-filter (Output) to 20dB. The CQUTPUT of the filter should be a
sinewave and within 10.2dB of the posi-filter gain settings of 20dB.

Noise Check

Short the INPUT of the filter and set it to 0dB Input and OQutput gain, low-pass mode,
Butterworth response at a cutoff frequency of 2MHz. Connect the QUTPUT of the filter using a
shielded BNC cable in series with a 2MHz low-pass filter, shown in Figure 4.4, to the AC
Voltmeter. Voltmeter reading should be <200uV. Set the cutoff frequency to 200kHz.
Volimeter reading should be <200uV. Set the filter to the high-pass mode at a cutoff frequency
of 100Hz. Voltmeter reading should be <200uV. The 2MHz low-pass filter should be inserted in
a shielded enclosure (Pomona Model 3231 or equivalent) and connecied direcily to the
volimeter. Nothing else should be connected to the filter and voltmeter.

FROM W I 0
FILTER —fp— | VOLTMETER
OUTPUT 105pF DIRECTLY

Figure 4.4 Low-Pass Filter

Distortion and Maximum Signal Checks

a. Set the filier to a cutofi frequency of 25.6kHz in the low-pass mode with 0dB Input and
Output gain. Connect a low distortion oscillator to the Input and apply 1Vrms at 1kHz.
Monitor the OUTPUT of the filter with a distortion analyzer. The distortion should be
<0.01%.

~ CAUTION!

If the distortion is excessive, verify that the
distortion of the oscillator being used is less
than 0.005%.

b. Connect a 50 ohm terminator o QUTPUT of the filter. Distortion should be <0.01%.
Remove terminator.

C. Set oscillator to 2.9Vrms. Distortion should be <0.1%.

d. Set oscillator to 460rm Vrrns and filter Qutput gain to 20dB. Distortion should be <0.1%.
Set filter back to 0dB QOutput gain.

e. Set oscillator to 1Vrms and fitter to 100Hz in HP mode. Distortion should be <0.01%.

f. Set oscillator to 2.8Vrms. Distortion should be <0.1%.

g. Disconnect oscillator and distortion analyzer.
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4.3.8 AC/DC Coupling Check

Apply 1Vde to the Input of the filter in the low-pass mode with 0dB of input and cutput gain. In

the dc coupled mode, the Oufpui of the filter should be approximately 1Vdc and approximately
0Vdc in the ac coupled mode.

All sections of this procedure, except Section 4.3.3, should be repeated to check the other
channel where the channel number ends in two (2).
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SECTION 5
CALIBRATION

5.1 INTRODUCTION

The following procedure is provided for the calibration and adjustment of the Model 34A. Adherence to
this procedure should restore the filter to its original performance specifications. If the filier cannot be
calibrated by this procedure, see Section 7, Maintenance, or contact the Factory Service Department.

CAUTION

This procedure should be performed by qualified personnel
only. It is recommended that precautions be taken with
exposed circuitry, and insulated probes and folls be used.

To calibrate the filter, it is desirable but not essential to use the Krohn-Hite card extender assembly
(Part No. 39AME), which allows access to the filter remote from the mainframe. It is also necessary to
remove the aluminum shield only (not the small copper shield). This procedure is shown below in
Figure 5.1.

Without a card extender, it is necessary to remove the top cover of the 3905B. Remove the filter card
from the mainframe, remove the aluminum shield, and reinsert the PC card only into station 1 (upper
left viewed from the front panel) of the mainframe. The module under test should be operational when
the front panel channel indicator is 1.1 or 1.2. In the Model 3916B, it is necessary to remove the
aluminum shield from the plug-in filter card and insert the PC card only in station 16 (extreme left facing
front panel). Without a card extender, access to all components and adjustments is obtained by
positioning the Model 3916B on its side and removing all other filters. The filter under test will be
operational when the front panel indicator is at 16.1 or 16.2.

5.2 TEST EQUPMENT REQUIRED

a. AC rms Voltmeter: Fluke Model 8920A or equal.

b. Function Generator: Frequency range from 1Hz to 10MHz, frequency response
+0.025dB from 30Hz to 5MHz. Krohn-Hite Mcdel 2100A-7 or equal.

C. Digital Voltmeter. Fluke Model 8012A or equal.

d. Two 50 ohm terminators.
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5.3 CALIBRATION PROCEDURE

DC Adjustments

a.

Short the channel 1.1 input. Set Filter to HP mode with 20dB output gain. Connect
DVM to channel 1.1 output and adjust adjacent rear panel screwdriver control (R253) for
OVdc z1mVdc. Set output gain to 0dB, and adjust R268 for 0Vdc +1mVdc. Repeat 20d
and 0dB adjustment.

Set the cutoff frequency of 2kHz, Mode to LP, DC coupled. Connect a DVM to 1.1
output. Swiiching between 0dB and 20dB input gain, adjust the rear panel DC
screwdriver control (R105) that is adjacent to the channel (n).1 BNC input connector, for
no change 1mVdc.

Set Filter LP mode 2kHz and adjust R176 for 0Vdc +1mVdc.
Connect scope to output set to 10mV/cm vertical gain. Tune Filter between 2kHz and

2.1kHz. Adjust R136 to minimize switching transient. (After setting 2kHz and 2.1kHz,
pressing [CE] will toggle between the frequencies).

1* Quadratic Frequency Calibration

a.

Set Filter to 25kHz in LP mode with 0dB input and output gain, Butterworth response
[bu.] and direct coupled [dC]. Connect Generator set to 200Hz in sinewave mode at
1Vrms. Insert a 50 chm terminator at Filter input. Connect the AC voltmeter to test point
TP4 (LP) of the Filter, and reference the voltmeter to 0dB.

Alternate both Generator and Filter frequency between 25.6Hz and 175kHz, +£0.1%.
Adjust C167 to split the difference about —5.33dB.

Connect AC Voltmeter to TP2 (HP). Alternate both Generator and Filter between
25.6Hz and 175kHz +0.1%. Adjust C147 to split the difference about —5.33dB.

Set Generator and Filter to 2.1kHz, £0.1%. Adjust R12 to split the difference between
TP2 and TP4 about —5.33dB.

Connect AC Voltmeter to TP4 (LP). Set Generator and Filter to 256kHz, £0.1%. Adjust
C164 for —5.33dB.

Set the Filter to HP mode and connect AC Voltmeter to TP2 (HP). Adjust C144 for -
5.33dB.

Set the Filter to LP mode and connect AC Voltmeter to TP4 (LP). Alternate Generator
and Filter between 25kHz and 250kHz, +0.1%. Adjust R160 to split the difference about
—5.33dB.

Repeat steps e (256kHz, TP4, LP) and f (256kHz, TP2, HP).
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5.3.1 Passband Unity-Gain Adjust

a.

b.

C.

d.

Set Filter to 25kHz in bypass mode [bYP] and Generator to 200Hz. Connect AC
Voltmeter to output. Reference the voltmeter to 0dB.

Set Filter to LP mode and adjust R250 for 0dB +0.1dB.
Set Filter to 256Hz in bypass mode and generator to 10kHz. Reference voltmeter 0dB.

Set the Filter to HP mode and adjust R251 for 0dB £0.1dB.

53.2 5.3.2 Ouiput Frequency Response

{Rear panel BNC connectors should be used in this procedure}

a.

b.

e.

f.

Set Generator to 20kHz, 0.1Vrms. Set Filter to 2kHz, HP mode.

Connect AC Volimeter to the Filter output and insert a 50 ohm terminator at the
voltmeter end of the cable.

Reference the voltmeter to 0dB. Set Generator to 2MHz, 0.1Vrms and adjust R249 for
0dB +0.01dB.

Set Generator to 5MHz, 0.1Vrms. Set Filter to 1.5MHz, HP mode. Adjust C265 to 0dB
+0.05dB.

Repeat steps ¢. and d. uniil both are correct.

Remove 50 ohm terminator from the voltmeter.

5.3.3 2" Quadratic Frequency Calibration

2" Guadratic Band 2 Adjust

a.

Set Generator, and Filter in by-pass mode, to 175kHz, £0.1%. Connect AC Volimeter to
Filter output and reference to OdB.

Set Filter to LP.

Altermate Generator and Filter between 25.6kHz and 175kHz, +0.1%. Adjust C237 fo
split the difference about —3dB.

Set Filter to HP.

Alternate Generator and Filter between 25.6kHz and 175kHz, +0.1%. Adjust C237 to
split the difference about —3dB.

Set Generator and Filter to 2.1kHz, £0.1%. Adjust R230 to split the difference about -
3dB when switching between HP and LP.
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2" Quadratic High Band Adjust

a.

Set Filter to LP mode. Set Generator and Filter to 256kHz, £0.1%. Adjust C234 for —
3dB.

Alternate Generator and Filter between 25kHz and 250kHz, +0.1%. Adjust R228 to spiit
the difference about —3dB.

Set Filter to HP mode. Set Generator and Filter fo 256kHz, +0.1%. Adjust C204 for ~
3dB.

Set Generator and Filier to 2MHz, £0.1%. Readjust C204 to be between —2.36dB (-4%)
and —3.75 (+4%). If necessary, recheck 256kHz to be between 2.76dB (-1.5%) and -
3.29dB (+1.5%).

Set Filter to LP mode. Set Generator and Filter to 2MHz, +0.1%. Readjust C234 io be
between —2.36dB (-4%) and —3.75 {+4%). If necessary, recheck 256kHz {o be between
2.76dB {-1.5%) and —3.29dB (+1.5%).

53.4 HP Gain Adjust (In Band-Reject Mode}

Since band-pass and band-reject operation requires both channels, it is necessary to calibrate both
channel 1.1 and 1.2 before proceeding with this step. Repeat the above procedure for channel 1.2,
adding 200 to all resistor and capacitor symbol numbers before proceeding with the following step.

a.

Set channel 1.1 to band-reject mode [b.r]. Set channels 1.1 and 1.2 to 256Hz. Set
generator to 25kHz and adjust R256 for 0dB.
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SECTION 6
CIRCUIT DESCRIPTION

6.1 INTRODUCTION

The Model 34A, shown in the simplified block diagram Figure 6.1, is a state variable dual filter with two
identical channels which can function independently. Each channel has input and output amplifiers,
and two quadratic filter sections with associated frequency determining RC network components. Both
channels can operate in series in the low-pass or high-pass mode to provide 48dB/octave attenuation,
or in the band-pass mode with one channel in the low-pass mode and the other in the high-pass mode
with 24dB/octave attenuation.

Band-reject operation is obtained by connecting the input signal to channel n.1, applying the output of
the channel n.1 input amplifier to the input of both channel n.1 and n.2 1 quadratic filter sections,
setting channel n.1 to the low-pass mode and channel n.2 to the high-pass mode and summing both 2™
quadratic outputs in the channel n.1 output amplifier. By setting the cutoff frequency the cutoff
frequency of the low-pass mode to approximately 0.58 of the desired null frequency and the high-pass
mode to approximately 1.7 of the null frequency, a null will be obtained on the output of channel n.1.

The desired cutoff frequency gain, filter type and mode of operation are controlled remotely by the
IEEE-488 bus or by front panel keyboard entry which selects the required frequency determining RC
network components and circuit configuration by activating the appropriate relays and FET switches.
Complete schematics of the filter are incorporated in Section 8 of this manual. Figure 8.1 is the analog
portion and Figures 8.2 is the digital circuitry and five power supply regulators.

HP HP
|—O’ ‘—cf o
Q169
Qies
2 o
g

18T ND
QUAD LPBRER QUAD

CHANNEL 1.1
INPUT

CHANNEL 1.1
OUTPUT

313
= ol e | B8
LRHP Quap LP

CHANNEL 1.2 03254%3 Q385 CHANNEL 1.2
uT

INPUT BUT OUTPUT

Figure 6.1 Model 34A Simplified Block Diagram
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6.2 INPUT AMPLIFIER

The input amplifier consists of a FET Follower Q102 and amplifier U106 which has a gain of either unity
(0dB) or 20dB. The input signal is applied to the amplifier U106 via relay K101, C100 (shorted by relay
K100 in the DC mode) and buffer @102. With FET switches Q109 and Q111 off, U106 has unity gain
since its output is feedback directly to its input. When Q109 and Q111 are on, the feedback is
attenuated by R107 and R110 resulting in a gain of 20dB. R105 adjusts the DC level at TP1.

6.3 QUADRATIC AMPLIFIER

Since all the four quadratic amplifiers are identical in operation, only the 1% quadratic in channel 1.1 will
be described. As shown in the simplified block diagram Figure 6.2, the quadratic consists of a three
stage amplifier. The first stage U120 acts as both a buffer to drive the RC network associated with the
second stage U140 and as a variable gain amplifier to provide either Butterworth or Bessel filter
response by adjusting the regenerative feedback from the second stage.

Ci69
—%

-~ G165
L o—Al—e

G163
AL

=T

#1053}

8

F 3

U130A u130B U595

Figure 6.2 Quadratic Simplified Block Diagram

The second and third stage are identical and consist of integrators with three fixed network resistors
and capacitors, and an analog multiplier U130 that parallels the resistors and functions as a variable
resistor to provide continuous frequency coverage. The chart shown in Figure 6.3 shows the frequency
coverage obtainable for all 8 segments of each band using all possible configurations of the three
network resistors. With all three resistors in parallel, the filter is in segment 7, its highest frequency
range. The left column of each band shows the minimum frequency obtainable in each segment.
These frequencies are determined by the RC network onfy since U130 has very low conductance at the
low frequency end of the range of each segment. The right column shows the maximum frequency
obtainable for all 8 segments when U130 is set to it s minimum resistance by the DAC, U595.
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BAND 1 _ BAND 2 BAND 3
3Hz-2000Hz 2.01kHz ~ 200kHz 201kHz-2MHz
SEGMENT MINIMUM & MAXIMUM - MINIMUM MAXIMUM MINIMUM MAXIMUM
FREQUENCY | FREQUENCY | FREQUENCY | FREQUENCY | FREQUENCY | FREQUENCY
Hz Hz kHz kHz kHz kHz
0 3 255 2.01 255 201 255
1 256 504 256 504 258 504
2 505 752 50.5 752 505 752
3 753 1009 753 100.9 753 1009
4 1610 1259 101.0 125.9 1010 1259
5 1260 1499 16.0 149.9 1260 1499
6 1500 1749 150.0 174.9 1500 1749
7 1750 2099 175.0 200.9 1750 2000

NOTE: Resolution limited to 3 digits above 999 on display.

6.4 OUTPUT AMPLIFIER

Figure 6.3 Band and Segment Frequency Ranges

With the exception of an additional summing network consisting of R255 and C255 in the channel 1

output amplifier, both amplifiers are identical.

This summing network provides a dual input for the

channel 1 output amplifier which is necessary in the band pass and band reject mode of operation.
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SECTION 7
MAINTENANCE

7.1 INTRODUCTION

This maintenance procedure should be performed by qualified personnel only. It is recommended that
extra precautions be taken when working with exposed circuitry, and that insulated probes and tools be
used.

For a list of the equipment required for this procedure, see Section 5.2 of the Calibration procedure.

WARNING!

Shut the power switch off and disconnect the line cord from
the power source before repairing or replacing components.

This maintenance procedure will allow a competent service technician to localize a failure to a few
components. TO KEEP THE WARRANTY IN EFFECT, CARE SHOULD BE TAKEN TO INSURE
PROPER MAINTENANCE. After replacing the defective components(s), it may often be necessary to
recalibrate either the whole instrument or at least the section which was affected.

When replacing components, a low wattage (10-25 watt) soldering iron should be used, and extreme
care should be taken to avoid overheating the printed circuit foil. A suitable desoldering tool is highly
recommended to clear the holes before inserting new components. Many of the integrated circuits are
static sensitive. Both the unit and the person doing the work should be grounded before removing any
integrated circuits.

7.2 MAINTENANCE PROCEDURE

This maintenance procedure is presented in a mix of flow chart format and text format. A circle in the
flow charts symbolizes a connector to another section of the flow chart. A diamond symbolizes a
decision, based on symptoms or measurements. The boxes are actions to be taken, and the oval is a
starting or ending point.

When instructed to replace an IC, it is worthwhile checking the supply voltages and ground pins directly
on the IC, which facilitates finding broken busses and bad IC sockets. If the replacement IC is not
readily available, consider swapping it with another of the same type in the unit, then check to see if the
symptoms have changed. There is a remote possibility that if an IC is bad, it could cause further
damage. When several parts need to be replaced, they are listed in the order of likelihood to fail.
Generally, in the instrument’s digital sections, “low” is <0.8V and “high” is >3V.

When a flowchart terminates, back-up one or two steps, identify and attempt to understand each test,
and check for continuity to all points to which each node (signal) connects. If there is a signal at the
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source end of a "wire” this doesn't necessarily mean it will reach its destination. Plated through holes
and IC sockets are possible causes.

For maintenance, it is desirable, but not essential, {0 use the Krohn-Hite card extender assembly (Part
No. ME-39A), that allows access to the filter remote from the mainframe. It is also necessary {o remove
the aluminum shield only (not the small copper shield). This shield removal procedure is shown in
Figure 5.1 on page 5-1 of the Calibration procedure.

Without a card extender, it is necessary to remove the top cover of the 3905A/3905B/3905C, remove
the filter module from the mainframe, remove the aluminum shield, and reinsert the PC card only into
station 1 (upper left viewed from the front panel) of the mainframe. The card under test should be
operational when the front panel indicator is at 1.1 or 1.2. In the Model 3916A/3916B/3916C, without a
card extender it is necessary to remove the botiorn cover, exposing the chassis slot on the extreme left
station 16 viewed from the front panel. If the filter aluminum shield is removed and the PC card only is
inserted in station 16, access to all components and adjustments is aobtained by positioning the Model
3916A/3916B/3916C on its side and removing ail other fiters. The filter under test will be operational
when the front panel indicator is at 16.1 or 16.2.

Using the most obvious symptom, select the appropriate section from Table 7.1.

Symptom Ref.
Cutoff frequency (fc) incorrect.
1. Problem only at fc <2kHz (Band 1).
2. Problem only at fc >2kHz (Band 2). Section 7.3, page 7-2
3. Problem only at fc >200kHz (Band 3).
4. Problem only with a segment within any band.
DC level incorrect. Fowchart B, page7-9
Unity gain {with 0dB Input and Qutput gain) incorrect. | Flowchart C, page 7-10
20dB Input gain incorrect. Flowchart D, page 7-11
20dB Quiput gain incorrect. Flowchart E, page 7-12
LP response incorrect: HP OK. Flowchart F, page 7-13
HP response incorrect: LP OK. Flowchart G, page 7-14
Bessel response incorrect: Butterworth OK. Flowchart H, page 7-15
Butterworth response incorrect: Bessel OK. Flowchart |, page 7-16
BP response incorrect: LP and HP QK. Flowchart J, page 7-17
BR response incorrect; LP and HF OK. Flowchart K, page 7-18
Mainirame fails o acknowledge the filter card. Section 7.4, page 7-7
Both channels have the same or similar problem. Section 7.5, page 7-8

Table 7.1 Symptom Summary
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Segment Band 1(Hz) Band 2(kHz) Band 3{(kHz)
0 3-255Hz 2.1-25.5k 201-255k
1 256-504 25.6-50.4 256-503
2 505-752 50.4-75.2 505-752
3 753-1009 75.3-100.9 753-1009
4 1010-1259 101-125.9 1010-1259
5 1260-1499 126-149.9 1260-1499
6 1500-1749 150-174.9 1500-1749
7 1750-2099 175-200.9 1750-2000

Table 7.2 Band and Segment Frequency Coverage

7.3 INCORRECT CUTOFF FREGQUENCY (Fc) RESPONSE

Connect a sine wave generator to the input of the Model 34 filter in the Butterworth mode and set the
generator and filter to the same frequency. Observe from Table 7.2 what band(s) and segmeni(s) do
not have the correct response of —3dB +0.3dB.

Before proceeding further check the DC control voltage at the end of the resistors shown in Table 7.3
which do not connect to the associated FET:

R185 Butterworth = -15Vdc Bessel = +5Vdce
(R385)
R125 Butterworth = +5Vdc Bessel = -15Vdc
(R385)

THE FOLLOWING iS ONLY VALID FOR BUTTERWORTH

R132 When set to segment 0, 2, 4, 6 = -15Vdc

{R332) When set to segment 1, 3, 5, 7 = +5Vdc
R130 When set to segment 0, 1, 4, 5 =-15Vdc
(R330)

When set to segment 2, 3, 6, 7 = +5Vdc
R131 When set to segment 0, 1, 2, 3 =-15Vdc

(R331) When set to segment 4, 5, 8, 7 = +5Vdc
R192 When set to segment 0, 2, 4, 6 =-15Vdc
{R392) When set fo segment 1, 3, 5, 7 = +5Vdc
R190 When set to segment 0, 1, 4, 5 =-15Vdc
{R390) When set fo segment 2, 3, 6, 7 = +5Vdc
R191 When sef fo segment 0, 1, 2, 3 =-15Vdc
{(R391) When set to segment 4, 5, 6, 7 = +5Vdce

Cutoff frequency is determined by three fixed resistors and capacitors in each of the two poles in each
quadratic, in one of seven configurations (segments 1-7 in Table 7.2), and a variable resistor (analog
multiplier) in parallel with the fixed resistors. In segment 0 the fixed resistors are disconnected and
cutoff frequency is determined only by the analeg multipliers U130 (U330) and U190 (U390).
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To facilitate trouble-shooting, remove the analeg multipliers U130 (U330} and U190 (U390). Without
the analog multipliers that parallel the frequency determining resistors, the effective cutoff frequency of
the filter will be lower than the frequency entered in the front panel keyboard. The normal frequency
range of segment 3 in band 1, as shown in Table 7.2, is 753Hz to 1000Hz. Without the analog
multipliers the cutoff frequency is fixed at the low end of this range and drops to746Hz. Table 7.4A/B/C
shows the proper frequency settings of both the generator and the fiffer to obtain the correct respense
of —=3dB +0.3dB in the LP mode with Butterworth response.

Assume the response of segment 3 in Band 1 is incorrect. Check output amplitude relative to input with
the generator set to 746Hz and the cuioff frequency of the filter set to 753Hz. If the filter response of
this segment, which was previously incorrect with the analog muitipliers inserted, is now correct without
them at —-3dB +0.3dB; the analog multipliers or associated components are most likely defective.
Proceed to Section 7.3.8.

if the response of segment 3 in Band 1 (for example) is incarrect with the analog multipliers removed,
the first or second quadratic amplifiers are most likely malfunctioning. Check the response of the first
quadratic amplifiers at fest point TP4 (TP11)} with the filter set at 753Hz in the Butterworth mode and
the generator set at 746Hz. |t should be -5.33dB +0.3dB. [f incorrect proceed to Section 7.3.6. If
correct proceed o Section 7.3.7.

Segment ‘Generator Set To | Filter Set To
1 249Hz 256Hz
2 497Hz bh0bsHz
3 747Hz 753Hz
4 995Hz 1010Hz
5 1243Hz 1260Hz
&) 1492Hz 1500Hz
7 1741Hz 1750Hz
Table 7.4B Response Set Procedure
Segment Generator Set To .| Filter Set To
1 24 9kHz 25.6kHz
2 49.7kHz 50.5kHz
3 74.6kHz 75.3kHz
4 99.5kHz 101.0kHz
5 124.3kHz 126.0kHz
6 149.2kHz 150.0kHz
7 174.1kHz 175.0kHz

Table 7.4B Response Set Procedure
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e d .. Band 3 L

- Segment’ 1 Generator Set To- | - Filter Set To
1 249kHz 256kHz
P 487kHz 505kHz
3 747kHz 753kHz
4 995kHz 1010kHz
5 1243kHz 1260kHz
5] 1492kHz 1500kHz
7 1741kHz 1750kHz

Table 7.4C Response Setup Procedure

15T Quadratic Problem

Table 7.5 [ocalizes the most likely component failure in the 1% quadratic by matching the response of
the filter at TP4 (TP11) with the responses listed in each band and segment. Although 7.5 applies to
band 1 only, it can be used in bands 2 and 3 by multiplying the generator frequency and filter cutoff
frequencies by 100 in band 2 and by 1000 in band 3.

Set the generator and filter (in the LP mode with the Butierworth response) to the frequencies indicated
in any band and segment in Table 7.5 that is malfunctioning. Compare the voltage in dB at TP4 (TP11)
relative to the input of the filter and record the voltage. Match this voltage to a voltage lisied in Table
7.5 in the column headed “response at TP4 (TP11)in dB”.
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T Quadratic

: _' Response '
Generator F:iter atTP4 _' - e '
Segment | SetTo Set Toj. (TP‘!1) FET’s Most L{kely Ma[functlon:ng
-5.67 Q1 30 (Q330) shorted
0.76 Q150 (Q350) shorted
1 249Hz | 256Hz 5.89 | Q131 (Q331) or Q135 (Q335) shorted
1.00 Q151 (Q351) or Q155 (Q355) shorted
-6.01 Q130 (Q330) and [Q131 {Q331) or Q135 {(Q335)] shorted
0.86 Q150 (Q350) and [Q151 (Q351) or Q155 (Q355)] shorted
-5.47 Q132 (Q332) shorted
-2.12 Q152 (Q352) shorted
2 497Hz 505Hz -5.87 Q131 (Q331) or Q135 {(Q335) shorted
0.84 Q151 (Q351) or Q155 (Q355) shorted
-5.94 Q132 (Q332) and [Q131 (Q331) or Q135 (Q335)] shorted
1.03 Q152 (Q352) and [Q151 (Q351) or Q155 (Q355)] shorted
-8.70 Q130 (Q330) open
-15.41 Q150 (Q350) open
3 746Hz | 753Hz 5.64 | Q132 (Q332) open
-8.99 Q152 (Q352) open
-5.73 Q131 (Q331) or Q135 (Q335) shorted
0.21 Q151 (Q351) or Q155 (Q355) shorted
-5.38 Q132 (Q332) shorted
-3.47 Q152 (Q352) shorted
4 995Hz 1010Hz -5.47 Q130 (Q330) shorted
-2.12 Q150 (Q350) shorted
556 | Q132 (Q332) and Q130 (Q330) shoried
-1.14 Q152 (Q352) and Q150 {(Q350) shorted
-12.88 Q131 (Q331) or Q135 (Q335) open
-20.06 Q151 (Q351) or Q155 (Q355) open
5 1243Hz | 1260Hz -5.41 Q132 (Q332) open
-7.32 Q152 (Q352) open
-5.44 Q130 (Q330) shorted
-2.61 Q150 (Q350) shorted
-8.70 Q131 (Q331) and Q135 (Q335) open
-15.41 Q151 (Q351) and Q155 (Q355) open
6 1492Hz | 1500Hz -5.64 Q130 (Q330) open
-8.99 Q150 {Q350) open
-5.36 Q132 (Q332) shorted
-4.03 Q152 (Q352) shorted

Table 7.5 Component Failure Identification

When a FET in Table 7.5 is listed as open, it may be a defective resistor which it switches (ie. Q132
switches R133, eic.) or a broken bus delivering the control signal through the 10M ohm resistor to the
gate. Likewise, a shoried FET might actually be broken bus carrying the control signal to the gate of

the FET.
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If the above procedure does not isolate the problem, a relay is most likely defective. Set the generator
and filter to the frequencies indicated for any band in Table 7.6 that is malfunctioning. Compare the
voltage in dB at TP4 (TP11) relative to the input of the filter and record the voltage. Match this voltage.
Match this voltage listed in Table 7.6 in the column headed "Response at TP4 (TP11)in dB”.

o 1% Quadratics
Fli L Response: [ i
o1 Gen. [ Filter -l atTP4 =« Relay .
Band |'SetTo | SetTo . | (TP11) . | Most Likely
S e indB - Malfunctioning
-5.33 K147 shorted
1 249Hz 256Hz -5.42 K167 shoried
-6.45 K149 open
0.01 K169 open
-39.83 K149 shorted
2 24 9kHz | 25.8kHz | -46.34 K169 shorted
-6.26 K147 open
0.74 K167 open
-19.26 K147 shorted
3 248kHz 256kHz | -26.26 K167 shorted
-59.99 K149 shorted
-66.45 K169 shorted

Table 7.6 Relay Failure Identification

2" Quadratic Problem

Remove U120 (U320), U140 (U340), and U165 (U365) and connect a jumper from TP1 (TP8) to the
end of R180 (R380) which ties to Q168 {(Q368).

Set the generator and filter (in the LP mode with the Bufterworth response) to the frequencies indicated
in any band and segment in Table 7.7 that is malfunctioning. Compare the voltage in dB at TP7 (TP14)
relative to the input of the filter and record the voltage. Match this voltage to a voitage listed in Table
7.7 in the column headed “Response at TP4 (TP11) in dB”.

When a FET in Table 7.7 is listed as open, it may be a defective resistor which it switches (ie. Q132
switches R133 etc.) or a broken bus delivering the control signal through the 10M ohm resistor to the
gate. Likewise, a shorted FET might actually be a broken bus carrying the control signal to the gate of
the FET.
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s 20 Quadratlc
il e Response G _
Generator. | Filter' JoatTrd. | L
Segment | SetTo | SetTo | (;E\PJ;) : ..FETZ_s.Most legly Malfunctlonlng -
-5.45 Q190 (Q390) shorted
2.93 Q220 (Q420) shorted
1 249Hz 256Hz -6.10 [Q191(Q391) or Q195 (Q395)] shorted
1.78 [Q221 (Q421) or Q225 (Q425)] shorted
-1.21 Q190 (Q390) and [Q191 (Q391) or Q185 (Q395)] shorted
1.27 Q220 (Q420) and [Q221 (Q421) or Q225 (Q425)] shorted
1.57 Q192 (Q392) shorted
4.30 Q222 (Q422) shorted
2 497Hz 505Hz -0.13 [Q191 (Q391) or Q195 (Q395)] shorted
2.93 [Q221 (Q421) or Q225 (Q425)] shorted
-0.40 Q192 (Q392) and [Q181 (Q391) or Q195 (Q395)] shorted
2.53 Q222 (Q422) and [Q221 (Q421) or Q225 (Q425)] shorted
-6.61 Q190 (Q390) open
-9.67 220 (Q420) open
3 746Hz 753Hz 0.78 Q192 (Q1392) open
-1.95 Q222 (Q422) open
0.40 [Q291 (Q391) or Q195 (Q395)] shorted
3.62 [Q221 (Q421) or Q225 (Q425)] shorted
2.04 Q192 (Q392) shorted
3.82 Q222 (Q422) shorted
4 995Hz 1010Hz 1.57 Q190 (Q390) shorted
4.30 Q220 (Q420) shorted
1.14 Q192 (Q392) and Q190 (Q390) shorted
4.26 Q222 (Q422) and Q220 (Q425) shorted
12.20 [Q191 {Q391) or Q195 (Q395)] open
-14.86 [Q221 (Q421) or Q225 (Q425)] open
5 1243Hz | 1260Hz 1.89 Q192 (Q392) open
0.10 Q222 (Q422) open
1.76 Q190 (Q390) shorted
4.20 Q220 (Q420) shorted
-6.61 [Q191 (Q391) and Q195 (Q395)] open
-9.67 [Q221 (Q421) and Q225 (Q425)] open
6 1492Hz | 1500Hz 0.78 Q190 (Q390) open
-1.95 Q220 (Q420) open
2.18 - Q192 {Q392) shorted
3.46 Q222 (Q422) shorted

Table 7.7 2™ Quadratic Failure Identification
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If the above procedure does not isolate the problem, a relay is most likely defective. Set the generator
and the filter (in the LP mode with the Butterworth response) to the frequencies indicated in any band in
Table 7.8 that is malfunctioning. Compare the voltage in dB at TP7 (TP14) relative to the input of the
filter and record the voltage. Match this voltage to a voltage listed in Table 7.8 in the column headed
“Response at TP7 (TP14) in dB”.

When a relay is listed as open, check the coil voltage. [f itis <4V, check the drive IC, U516 (U535) and
U517 (U534). If the voltage is OK, place an chmmeter across the contacts to determine whether it is
the relay, if the contacts are OK {closed), look for a broken bus. If the contacts are open, replace the
relay.

R ~ {Response |
Gen. . | Filter 1atTP4 - | Relay
Band |-SetTo |'Set To  |{(TP11) | Most Likely: .+
B in dB | Malfunctioning

-3.01 K207 shorted

1 249Hz 256Hz -3.09 K237 shorted
-7.24 K209 open
-5.22 K239 open
-44.9 K209 shorted

2 24.9kHz | 25.6kHz | -47.00 K239 shorted
-6.65 K207 open
-4.42 K237 open
-23.7 K207 shorted

3 249kHz | 256kHz | -27.48 K237 shorted
-57.1 K209 shorted
-64.7 K239 shorted

Analog Multiplier Problem

Put U130 (U330} and tJ190 (U380) back into their sockets if you removed them. Set the filter to
25.5kHz and measure U595 pines 1 and 2 (pins 19 and 20) for 6.38Vdc +0.1V. Press 2.1kHz and
measure the same pins for 520mVdc £100mV.

If the voltages are incorrect, turmn off the power, remove U595 from its socket and bend pins 1, 2, 19, 20
out at a 45 degree angle and put the IC back into its socket. Turn the power back on and check the
pins above the correct voitages. If the voltages are OK, there may be too much load on the pin(s)
which drive the analog multiplier(s) U130 for pin 1, U190 for pin 2, U390 for pin 19 and U330 for pin 20.
The capacitors on the X input {(pin 1) of the multipliers could also be shorted.

If the voltage on the pin(s) is still incorrect, even when it is lifted out of the socket, check the reference

on U595 pin 4. |t should be 6.4V £0.1V. If it is not, check the cathode of VR596. If it is approximately
6.4V then it's the op amp U596, otherwise replace the VR596 or Q596.
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If U595 pin 4 reference voltage is right, U550, U551, U552 may be defective, or there is a bad opto-
coupler on the MPU board. To identify a bad data bit divide [the difference between the voltage
measured on the bad pin and the right voltage] by .025V. This should be close to 1, 2, 4, 8, 16, 32, 64
or 128; which correspond to D0-D7 respectively. If it's 64 or 128 suspect U551, otherwise suspect the
respective opto-coupler on the MPU module. Also try the procedure in Section 7.5.4.

7.4 MAINFRAME FAILS TO ACKNOWLEDGE THE FILTER CARD

When the T/ channel key is pressed repeatedly and the channel display skips over the channel which
has a filter card inserted, and/or entering the desired channel on the numeric keyboard and then

pressing one of the T/ channels keys results in dashes on the main display; the following procedure is
recommended.

Turn the filter off and on again. If the filter module is changed with the power on it may not recognize
the change properly.

Replace U550 and U590, static electricity can destroy this CMOS part.
Check the supplies using the procedure in Section 7.5. (Especially the +5Vdc, U570).

Check a good filter module in the same slot and the defective board in other slots. The chassis MPU
may be malfunctioning. See the Model 3905B or 3916B Maintenance section.

7.5 BOTH CHANNELS HAVE THE SAME OR SIMILAR PROBLEMS

Check five supply voltages. With the tab of the regulator facing away from you, measure the right hand
lead. Check U560 for +15Vdc +0.6V; U565 for —15Vdc +0.6V; U570 for +5Vdc +0.2V; U575 for +7.5 to
8.5Vdc and U580 for —7.5 to —8.5Vdc.

Check pin 4 of the DAC, U595. It should be +6.3Vdc +125mV. If correct, proceed to Section 7.5.1. If
this is incorrect, remove U596 and check the collector of Q596 for 6.3Vdc, if it's incorrect go to 7.5.3. If
it's correct the problem is U596 or U595. Remove U595 and put U596 back in. If U596 pin 6 is correct,
replace U595, otherwise replace U596.

If the collector of Q596 was incorrect, check the base of Q596 for about 11.5V. If it's correct, replace
Q596 or VR596. If it's bad replace VR597 or Q596.

Procedure to check for Shorted Data Lines

Set the filter to the Butterworth mode. Read the DC voltage on pin 2 of U595 for each of the following
frequencies.

Record all readings outside of stated limits.

Set filter to 8Hz. Voltage should be 200mV £8mV.
Set filter to 9Hz. Voltage should be 222mV £9mV.
Set filter to 10Hz. Voltage should be 247mV £10mV.
Set filter to 12Hz. Voltage should be 296mV +12mV.
Set filter to 16Hz. Voltage should be 395mV £16mV.
Set filter to 32Hz. Voltage should be 791mV £30mV.
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Set filter to 64Hz. Voltage shouid be 1.581V +60mV.
Set filter to 128Hz. Voltage should be 3.16V +120mV.
Set filter to 255Hz. Voltage should be 6.30V +250mV.

If any incorrect voltages are found above, find them in the “Incorrect” column of Table 7.9, and then
investigate the cause in the “Shorted bits” column. Voltages taken at frequencies in parenthesis may
appear to be correct, but in fact, may be incorrect due to the resolution of those frequencies.

Bits marked as always hi or low may actually be shorted to a signal line other than a data bit (such as
an address line or strobe line). When D6 or D7 are stuck it may be a defective U551, which generates
these or a defective U550 pin 15 which strobes U551.

Finally, it is possible that U595 is defective. Recheck the above frequencies using pins 1, 19 or 20. If
any of those pins seem to he significantly better, suspect U595.
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fncorrect Frequency in Hz Shorted Bits
8 9 10 - - - - D2, D3
8 9 10 12 {255) - - D3 always low
8 9 10 12 16 - - D3, D4
8 9 10 12 16 32 64 D7 always hi
8 9 10 12 16 32 128 D6 always hi
8 9 10 12 16 64 128 D5 always hi
8 9 10 12 32 - - D3, D13
8 9 10 12 32 64 128 D4 always hi
8 9 10 12 64 - - D3, D6
8 9 10 12 128 - - D3, D7
8 9 10 16 32 64 (128) D2 always hi
8 9 12 - - - - D1, D3
8 9 12 16 32 64 128 D1 always hi
8 10 12 - - - - DO, D3
8 10 12 16 32 64 128 DO always hi
Q {25+5) - - - - - DO always low
9 10 - - - - - DO, D1
9 12 - - - - - Do, D2
9 16 - - - - - D0, D4
9 32 - - - - - DO, D5
9 64 - - - - - DO, D&
10 (255) - - - - - D1 always low
10 12 - - - - - D1, D2
10 16 - - - - - D1, D4
10 32 - - - - - D1, D5
10 64 - - - - - D1, D6
10 128 - - - - - D1, D7
12 (255) - - - - - D2 always low
12 16 - - - - - D2, D4
12 32 - - - - - D2, D5
12 64 - - - - - D2, D8
12 128 - - - - - D2, D7
16 32 - - - - - D4, D5
16 32 64 128 - - - D3 always hi
16 64 - - - - - D4, D6
16 128 - - - - - D4, D7
16 255 - - - - - D4 always low
32 64 - - - - - D5, D6
32 128 - - - - - D5, D7
32 255 - - - - - D5 always low
64 128 - - - - - D6, D7
64 255 - - - - - D6 always low
128 255 - - - - - D7 always low

Table 7.9 Shorted Bits identification
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TY GAIN INCORRECT

IF DC GAIN IS MUCH WORSE THAN AC GAIN,
CHECK R124, R118, R115, R179, R175 AND R178.

THIS SECTION APPLIES TO PRCBLEMS WHICH
. - ARE EVIDENT WITH BOTH {NPUT AND OUTPUT

CHECK THAT THE PROBLEMISN'T

Fec RELATED. TRY A SIGNAL GAINS SET TO ZERO ON THE FRONT PARNEL.

FREQUENCY 1/10 OF Fe FOR LP, 10z

Fc FOR HP. TRY Fc OF 256Hz, 2kHz,

200kHz, 250kHz, 2000z IF OTHER

Fc'S CHANGE THE PROBLEM

SIGNFICANTLY, GOBACK TO

SECTION 7.3 FOR Fo PROBLEMS .

A

SET THE FILTER AND GENERATOR TO THE
KNOWN BAD CONDHITION,

THE GENERATOR SHOULD BE A FACTOR OF TWO
OR MORE AWAY FROM THE CUTOFF FREQUENCY.
MEABURE THE MAIN QUTPUT RELATIVE TOTHE
INPUT,

CHECK U517 [U534), PIN 2 SHOULD
BE 0v. cHECK U562, FIN 15 SHOULD

IS THE GAIN

IS GAIN AT TP1 CHECI} ne ?WHCE ENOD osF
| R254 (R464) WHICH DOE!
BE HIGH (+3v). PULSING LOW {<0.4V) APPROX 20 OR TPe( (REL. INFUT) preal s AL
WHEN GAIN IS CHANGED. ABPROX 2008, (DFL,‘FESF‘;TEAW oLl T 0264 (0
LEM

YES

CHEECHK SAINAT
TP (TPE). 1S1T
APPROX OB 10,205

THE VO qica (o2im)
1S 1T 154 :0.5v

INPUT AM

ISQGGT (062 >+4
CHEGH DC ON THE END OF R
PROBLEM

F Rs
{FE05 WHICH DOES NOT TIE TO
Q108 {QXR). SHOULD BE -15v

CHECK UST7 18 (U534.18). SHOULDH
BE LOW. Q534 (Q533). SHOUD
BE ON m%as(mm‘ﬁ;
FORHPIS T
AFPPROX [0S

A0 2l

CHECK IF Q109 Q305 OR

CHECK USTT.2 (LS34.2)
€111 €B11) ARE SHORTED

BHOLLD BE HIGH Q515
{050 SHOULD BE OFF

FIGHT EnDOF RI00 (FEea).

CHECK GALN AT
TP7 (TP11) FORLF
ORT!

FORHPISIT
PRO);

OUTRLUT AMF
CHECK LB17.2 AND 2 (L1521}
AND G2 15 (LIS52.12),

PROBLEM

CHECK FOR 0 (AL 1240 {CHAONERSD
CHECK FOR SIGNAL LOSS ACRDSS
o ) TN O Cea i I RS0y JUNCTION FOR P OR G241 N
'CHECK SIGNAL ONTHE END OF R180 [QHATYRES (RAST) JRICTION FOR HPAS AT
{IT8G) WHICH LS NOT TIED TO UtaD 0

CHECK SIGNN,. ON

(20 {040 FORLE Ot Gt ity
UI06.3 (3063 1S 1T

FDRPF’ CHECK THE DRIVE
(QM1)N\DL.5145(LK§18)FDRFP U—EO(
Q543 (QEHI) AND UE21, 12 *533.15 FOR LR,

¥

R18‘2 (m R1m (m)AND Rig7 (m?i

(mss) FORBLHTEHNERTH D-ECK
QIS WHICH SHOLLD BE OMFOR
BUTTERWORTH

REMGVE LHOS (4306) AN RECHECK PIN 3

CHECK FOR LDADING ON BOTH
KB Q.2 FRONT AND REAR OUTPUT BNCS,
CHECH, THAT DG LEVEL IS ZERD ON
BOTH TR (TPS) AND TP4 (FR11). IF IT
1S >+ 50007 GO TO THE 0C PROBLEM
SECTION.

15 U108.3 (LU30B:3)
e 30298

CHECK THAT 854 (Q484) 18 ON FOR
CrECK SIGNAL TH Ot 0B (OFF FORzn(s) THE N O
A SHOULD B2 BOULY ON R2EA (Rag) WHCH DOSS NOT TIE TO
THE FEJ SHOULD BE +5v FORON
AND A5V FOR OFF.

CHECK R256. AD RS
i LT o e o B
( REPLACE LADA (LEB), )

CHECKIE Q13 QR1EANG G319 ARE AL O
MEASURING THE VOLTAGE ON THE END
TP TLE oM BRI BTN Bt o1 DOES WP
_— TIE TO THEIR FESPRCTIVE GATES. »ov 1S
N AN T8 18 OFF. 12 ALL THAEE AE
ON. THAT'S THE PROBLEM: OTHZRMSE
REPLACE LA08 (LI0G).

QR () K
(CRA0T) AND CRICZ (CRANE). CHECK KI0
1N DG COLPLED JIOCE,
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CHECK 0515 {Q532) AND THE
RESISTOR TO THE BASE CHECK
UB17.2 (U554 2) FOR <05V, ON U517
(U534} CHECK PIN 1 FOR GND. PINt1
SHOULD BE »3.5V.

SETFILTER TO 20dB INPUT GAIN,
0dB QUTPUT GAIN, 2KHz, |.P, DC
COUPLED

SET GENERATCR TO 300mYRMS,
100Hz. CHECK AMPLITUDE AT TR1
{TP8) REFERENCED TO THE INPUT

FOR 20dB +0.2dB.

IS TP1 (TP8}20dB
+0.2d8

CHECKX DC ON THE
END OF R108 (R308)
WHICH IS NOT
CONNECTED TOFET
GATES. IS IT +5Y
.5V

44

PROBLEM IS NOT WITH 20dB INPUT
GAIN.

1. PROBLEM MAY BE WITH EXCESSIVE
INPUT AMPLITURE (>ABOUT

0.6VRMS),

2. CHECK FOR DC LEVEL ON INFUT
CAUSING CLIPPING.

3. PROBLEM MAY BE ATTENUATION

DUE

TO Fsig VS Fe OR FAILUE N Fe
CONTROL

CIRCUITRY.
4. PROBLEM COULD BE QUTFUT
AMPLIFIER

GAIN OR SIMPLE MEASUREMENT
ERROR.

1. SHORT Q109 (Q309) DRAINTO
SOURCE, IF 2048
RESULTS. REPLACE FETS
[Q109 {Q309) AND Q111 (Q311)].
. CHECK R110 (R310) AND R107 (R 307},
. OTHERWISE REPLACE U160 (U306).
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SET FILTER TO 208 QUTPUT GAIN, 0dB
INPUT GAIN, 2¢Hz, LP, OC COUPLED.
SET GENERATOR TO 200mvVRMS, 100Hz,

CHEQK AMPLITUDE AT
THE JUNGTION OF
G240 (Qdal) AN FORD
(RAE0) FOR 300y
A2V,

USING THE Q2400R250
(CAYRASD) JUNCTION

1 IF US17.99 (L534.19) IS HIGH (THE
CORRECT STATE), CHECK FOR
SHORTED Q514 (QS33).

2 CHEQK UST7 (U534) PIN 16 FOR +5V,

PIN 1 FOR GRND, PiN 11 FOR =3V,
3. CHECK THAT L2215 (US22.12) IS
MAKING CONTACT.

CHECK DC ON THE END
OF 4264 (R464) WHCH
DOES NOT TIE TO Q264
(Q464). 1S 1T -15 +0.5v
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2

B INP N

RRECT

1. PROBLEM 1S NOT WITH 208 QUTPUT
GAIN. PROBLEM MAY BE WITH
EXCESSIVE AMPLITUDE {> ABOUT
DEVRMES INPUT, VRS ON OUTPUT
LESS AT HGHER FREQUENCIES).

2 CHECKIF A DC LEVEL IS CAUSING
CLUPPING (CHECK JUNCTION OF
Q240 (Q440) AND RO50 (R46D) FOR DG
DOC > S0,

3. CHECK THAT YOLR SIGNAL FREQ. IS
NOT S0 CLOSE TO Foe THAT IT 1S
ATTENTUATED DUE TO NORMAL
FIETER RCLL OFF.

4. CHECK FOR Fo CONTROL CIRCUET
FAILURE.

5 CHECK THAT THE UNITY GAIN MODE
WORKS CORRECTLY, IF NOT GO TO
THE UMNITY GAIN PROBLEM FLOW

CHART-C
6 LASTLY RECHECK YOUR MEASURE-
MENT EQUIPMENT, CABLES, PROBES. ETC

1. G-ECK FOR LOADING ON EITHER FRONT OR
REAR OUTPUTS (EVEN KO RESULTS IN A
C.08d8 DROP ON A 500 QUTPUT).

2 C}—!éCK 269 (RAED), CARLES, CONNECTORS,
ETC.

1. REPLACE Q264 (464,

2 REPLACE UDSO (UM60)

3. CHECH VALVES OF RO (RA52), RE63 (RAG3),

4, CHECK FOR HIGH RESISTANCE ON POTS
R250 (R4S0) AND R251 (R451).




Model 34A Plug-In Filter Card

SET FILTER TS 0B INPUT GAIN, D08
SUTPUT GAIN, OC COUPLED, 2K, LP.
SET CEMNERATOR TO 2v RuS, 100Hz.
TAKE AC MEASURENMENTS IN <B
REFERENCED TO THE INPUT BRC

CHECK TP4 (TP1)
FOR (B 2002085,

R180 (R330} FOR
0GB 10208,

1. EWAP U180, LEOD, AND LHBO WITH LD,
LHOD, U435 AND L3390 RESPECTIVELY. 1T
TPT (TP14) NOW HAS & BIGNAL, SWAP NO
PARTS BACK ONE AT A TIVE UNTIL THE
BAD PART IS FOUND.

2 O-ECK IF SOME Fe'S WORK, USE
PROCEDURE A TO GHECK PROBLEMS
WITH SECOND GUAD.

CHECK TP7 (TP14}
FORGE +0.%B.

1. 250 (RA50) PROBABLY BAD:
2. SINCE HP WORKS, RECHECGK
YOUR SYMPTOMS.

46

1. SWAP L2065, LIBD AND LM30 WITH LBz,
, LISEG LB RESPECTIVELY., IF TP4

{TPI1Ty NOW HAS A SIGholL, SUWAR PARTS
BACK ONE AT A TIME UNTIL THE BAD PART
1S FOUND.

2 CHECK 1S SOME F2S WORK. USE
PROCEDURE A TO CHECK FOR PROBLEMS

WITHFIRST QUAD,

CHECK THE BEND
OF R168 {(R353)
WHICH DOES NOT
TIiE TO THE FET.
15 1T =4V OC

IT SHOLLD BE +5v X0

1. CHECK QS07 (Q54)

2 U514, 15 (U533 18] SHOULD BE OV DC.

3. CHECK US14 {US53) PIN 20 FOR +8V DG,
PIN 10 AND PIN 1 FOROV, FIN 11 FOR =3V

oo

REPLACE Q68 (2365).

CHEOK THE END

ITETO THE FET.
IS [T =+dv OC

REFLACE Q240 (Q438),

[T SHOLLD BE +8v DG

1. CHECK Q543 (Q540)

2 U212 (53,15 SHOULD BE OV DG,

3 CHECK US21 (USE) PIN 20 FOR +5 06, PIN
19 AND PIN 1 FOR GRND, FIN 11 FOR >3V
==t




Model 34A Plug-In Filter Card

BESSEL INCORRECT, BUTTERWORTH Q.K,

SET FILTER T0 008 INPUT GAIN,
6B CUTPUT GAIN, 2Kz, LR,
BESSEL, £C COURLED. BET

GENERATOR TO 2V FMS, 100He

CHECK THE END O
R118 {RHE) WHCH
12 NOT TIER T

5V BC 105,

CHECK THE END OF
RAB5 (R385) Wk GH
12 NOT TIEDTD)
Qi85 (Q385). I1SiT
15 DC 31,

SET GEMNEFATOR TD

CHECK Cnés (QB86) AND R186 (RE88)

TP (TF8).
-61608 10 208,

R118 {R318) SHOLED AE +5Y IN
SESEEL MODE, CrEGIC
i3 0&1 (0522} BASE TO EAMTTER

2 B F'\NZ(PINW)S!-IGU.DBE
LWV (<0 5.

3, CHECK UG21 PIN 1 ARD FIN 10
SHOULD BE GRAD, PIN 11
SHOULD BE HIGH (=3 DC).

R85 (F385) SHOULD BE 15V I
BESSE MODE, CHECK:

S54T {OBAG) AND RSAT (REAG),

L2 PIN 2 SHOULD BE LIOW, I I
18 NOT, RECHEGK YWHY R115
(RI15) WAS OK ABOVE.

nN

OUAD PROBLEM

FEMOVE THE SIGRAL AND APPLY 2v 0C
25

W TO THE INFUT,

CHECK TP4 (TP} FOR
2 DC +25miv

cnz (czm ARE O
o (R518) ABOVE.

T APPEARS BOTH 0120 (O} AND

EED'EQ(MON

47

CHEQK L1202 A 2)

CHECK Q120 (Q220) WHICH
SHOULD BE ON, AND R118 {R315)

CHECK D125 (QE2S5) WD SHOLLD S8
ON, AND F126 {F326}




Model 34A Plug-In Filter Card

SET FILTER TO 008 INPUT SAIN,
03 OUTPUT A, LP,

B TERWORTH,
SET GE!\EFATDRTO 27 RIS,

18 {R318) SHOULD BE <15V IN
BUTTES RTH MODE, CHECK:

| 521 (QRI i?.ASE TO EMITTER
R118 (R318) WHICH 1S, ™
LEZT PN 2 (F'iN 1E) SHOLLD BE
HGH (>3,
a cs{cxl_mn:-lmmupwm
SHOUD BE SRND. FIN 1
suou.naeueu(:-wuq

N

FUTES (FIES) SHOLKLT EE +5v 1N
BLTTERWIRT i MODE, GHECR

1 MI(M}ANJ FREAY (Feda).

z 2 BHIOULLYBE FIGH, (F 1T

NO| H‘GLD(WI'N RE18
(PBWB}WAS O ABOVE,

SET GENEHATOR 10

DmAmRms(Rm

AWFILIT! OF T
(m-n)mmuvr“ TG
(YOB).

REMOVE THE SIGNAL AND APPLY 2V DC
= B TO THE INPUT.
[

SECOND
QUAD PROBLED

FIRST
QD PROEUEM

CECK UTRZ (U300.2)

USING A 11 RESISTOR

1N SERIES WITH METER

LEAD TR 0. ARV DG
210m.

G TR (TP FOR
20 G 225N

CHECK Q12 {Q3a0) WHICH
SHOLED BE GFF, AND RI10(RE19)

h 4
11" APPEARS BOTH u1z:(:1m AbD
QU125 (C1325) ARE
BE OFF). REG ECK DCDN R11S
(318 ABOVE,

CHECK 1725 (D625 WHICH SHOULD BE
OFF, AN R126 (R
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Model 34A Plug-In Filter Card

BRINCORRECT, LP AND HP ARE O.K.,

SET FILTER T O IWPUT GAIN, 045
OUTRUT GAIN, DC OOLPLED,
BUTTERWORTH SET CH.1 TO BR 2Kz,

SET CH2 TD 25Hz. OHECK MAIN
OUTPUT FOR -3d8 WI TH GENERATOR AT

N BR MODE, THE Crt 1 INPUT SIGNAL IS ROUTED

TO BOTHCH 1, WHICH 1S SET TO LP MODE, AND

2 WHITH IS SET TO HP MOCE. THE OUTFUTS
ARE MIXED IN THE OLITFUT AMP OF M1

Kz AND 23He, AMD DA VATH GEN AT
TKHz AND S0HHz ANG ARCHUT - 3708 AT
He

.3

p

N

&

CHECK FOR-15V ON THE ENDS OF R114, (2313
AND R238 WHICH DO NOT CDN\ECI'TO Q1K

CFBAND 0239 RESPECTIVEL

IF FZX 1S NDT-15VG‘ECKQ%

ASSUAATED FEBISTORS, AN LGS ! B SEECH

SHOUD BE HGH.

IF BOTH R114 ANGR313 ARE NOT -8V, CHECK

ARD LS5 WHCH SHOULD BE L0W.
IF OMLY ORE 3114 AND RA13 ARE NOT 15V,
CHECKTHE PO BUSGE!

IF, VWHEN RIGHAL 15 APPLIEDALSO TO CH 2

IREUT, 1T 15 SEEN IN SOME WAY ON THE

OUTPUT, REPLACE Q313

REPLACE Q114.

CHECK FOR SIGNAL ON TR?, IF NORE EXISTS,
O STANDARD LCAY PASS

OPERATION. IF THERE IS SIGNAL, TRACE IT

THR QR RETO RS2

IF THESE ARE © K, BR 1S WORKING 0K

SET GENERATOR TO
SOHHZ AND CHECK
TE1Z FOR el 40 58

SIGNAL PROBABLY NOT GEETING TO Ch2 Q113 AND

Q314 ARE EBPECIALLY SUSPECT, ALTHOUGH Q114
Q213 AND Q236 ARE POSSIBILITIES.

INPLT SIGHNAL [S GETTING

TQ AND THROUGH CH.2
QA0 Q253 AND Q25T AFE SUSFECT.

da CHECK FOR +5v O THE END OF RT13 WHICH
DOES NOT CONNECT TO QT
B 1E R3S MOT +5Y, CHECK DR AN
ASSOCIATED RESISTORS, ANT A2 S, WiHOH
SHOULD BE LW,

Za (}EC.KFOR'WONTPEE?\DOF Pt WHICH
DGES NOT CONNECT TO
b {F R334 15 HOT B, OriECK Qﬂ%ANJ
ASSCOIATED RESISTORS, AMND UGS WHICH
SHOA D AE LOW.

3 GHECK FOR -15v ON THE BNCS OF R232, R
ARND R313 WH CH DO NOT COMMECT 70 Q238
Q114 AND Q313 RESPECTIVELY.

b. IF R2391S NOT -18v. GHECK DS25 AND LE21.9
WHICH SHOLLD BE HIGH.

o IF BOTHR’iMN\DRBﬁAFENC\T 15V, CHECK

oW,

Q1 AND LS21.5 WHOH
d IFOI‘LYONEOFR‘H‘&N\I)@‘EBI\RE NOT -15v
4. TRACE SIGNAL THRU Q113 AND THEL Q314 (THU

IST QUADS, TG TR, THR GRe (THRU 240 GUAR),
TOTPIZ

Ia CHECK FOR -SVDC ON THE END OF A7 AND ReS7
WHICH DO MOT CONNECT TO Q90 AND Q257

RESPECTIVELY

b |F BOTH ARE WRONG CHECK Q25 AMD ASSOCIATED
RESISTORS, AND USR5 WHICH SHOULD BE LOWY,

o IF GhLY ONE 1S WROMNG CHECK PG BUSEES.

Za. CHECK FOR-19VDS ON THE END OF R258 WHICH DOES
NOYT CONNECT T C¥2eR,
b IF 1T IS WRONG, CHECK Q5234 AND US21 146 WHICH
SHOLLD BE HGH.

FSG (WITH SOME LOSE), TO R2S

4 FRACE THE SIGNAL FROM TF12 THRL GABE0, THRES (X657,
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This Page Intentionally Left Blank,
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Model 34A Plug-In Filter Card

odel 34A Parts

st

The following is a listing of all the paris on the Model 34A Plug-In Filter Card and the quantity that is

used.

When ordering parts from Krohn-Hite, please indicate the following information:

Model Number
Serial Number
KH Part Number

Contact Krohn-Hite Sales Department at {(508) 580-1660.

All written correspondence can be made to Krohn-Hite at the following address:

Krohn-Hite Corpaoration
15 Jonathan Drive, Unit 4

Brockton, MA 02301

You can also call the Krohn-Hite Service Department at (508) 580-1660 for more information regarding

any service information you may need about your Krohn-Hite instrument.

KH Part Number

003053
352971
370403
3529211
370404
370405
029024
029026
036036
036042
036044
039100
0391008
201741
204138A
2041748
2042444
204374
207417
207805
207505
280539
280817
280818
280846
280848
287226
203640
203906
205638

Item Description

RBUS BAR #B21297T

SHIELD PER DWG., B4474

CONNECTOR, RIGHT ANGLE BNC AMP $227161-1
BC BOARD PER DWG. D4386

1/2-28 BRASS HEX NUT NICKEL PLATE

1/2 TNTFRNAL LOCKWASHER SHAKRPROQF #1924-02 NICKEL
RELAY, PER DWG R4172-1 TPOXY {OQATED
RELAY PER DWG, B4172-3 3JPDT

SOCKET, 20 PIN WITH RETENTION SOLDER TAILS
SOCKET, 8 PIN WITH RETENTION SOLDER TAILS
SOCKET, 16 PIN BAMP £2-641610-1

TEST POINT RED #TP-104-01-02

TEST POINT BLACK #TP-104-01-00

I.C. #UA741ICP

., MOTOROLA 4$MC74HC138AN

., MOTOROLA #MC74HC174AN

. MOTOROLA #MC74HCZ244AN

. MOTOROLAE #MC74HC374AN

. FAIRCHILD DM7417N

MOTOROLA MCT8O5CT

. MOTOROLA MCTI035CT

ANALOG DEVICES #ADS39JN

ANALOG DEVICES #ADBL7AN

ANALOG DEVICES #ADBLSAN

ANALOG DEVICES #ADB46AN

ANALOG DEVICES #ADS48JN

. ANALOG DEVICES #AD7T2Z6KN

TRANSISTOR, MOTORCLA MP33640

TRANSISTOR MOTOROLA 2N3806

TRANSISTOR, 2N5638

HHHHHHHH H H H H
aoooooO0000000

—
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Model 34A Plug-In Filter Card

272366 TRANSISTOR, LINEAR SYSTEMS #U402

230961 DLODE, ZENER 1N961B 10V

2343149 DIODE, 1N4149

264577 DIODE, ZENER 1N4577A 6.4V SELECT TO +/-.1V 2FPPM
280749 DIODE, ZENER 1N749A 4.3V

280300 DIODE, BKC #IN3595

411968 CAP, CERBMIC 6.8PF 10% 500V 9212-68910
411882 CAP, CERAMIC 8.2PF 500V 10%

412210 CAP, CERAMIC 1000PF 20% 500V 5GA-DLO

412310 CAP, CERAMIC .01 MFD 500V 20% 5GAS-S510
413410 CAP., CER, .1MF 100V 20% RPE122Z5U104M100V
413447 CAP, CERAMIC .47MFD 100V AVX #3R301E474MAA
421127 CARP, MICA 270BRF 5% 500V DM153C271J

422027 CRP, MICA 27BF 5% 500V DML5C270J

422062 CAP, MICA 62PF 5% 500V DML5C620J

422068 CAP, MICA 68PF 5% 500V DML15C680J

422115 CAP, MICA i50PF 10% 500V DMISCI51K

422124 CaAP, MICA 240PF 500V 5% DML5

423024 CAP, MICA 24PF 10% 500V DM13CZ40K

423082 CAP, MICA 82PF 10% 500V DM13CB20K

423122 CaP, MICA 220PF 5% 500V DM15C221J

431222 CAP, FILM 2200PF 10% 100V WMFLD22

431256 CAP, FILM 5600PF 10% 100V WMF1D56

439999 CAPARCITOR, TRIM (FILM OR MICA)

441511 CAP, FILM 1MFD 10% 200V $X663F~11

471510 CAP, TANTALUM 1MFD 35V 20% T330A105M03SAS
471568 CAP, TRENTALUM 6.8MFD 35V 20% T350F685MO35AS
471647 CAP, LYTIC 47MF 10V 10% AVX #TAP476K010SCS
471733 CAP, 330MF 6V KEMET #T350L337KD06AS

482008 CAP, TRIMMER 4 TO 34 PF #9309

482010 CAP, TRIMMER 4.5-63PF SPRAGUE GYC65000

NAC270 CAP, .2T7UF DIGI-KEY #P466B8-ND

658021 POT 10 OHMS TYPE 72XW

658110 POT 100 OHM 10% 72PM

658121 POT 200 OHM 10% 72 BM

658210 POT LK TYPE 72 BM

658310 POT 10K TYPE 72 PM

658410 POT LOOK 10% TRIM BECKMAN TYPE 72 PM

658411 POT LOOK 10% 72 XW

812210 RESISTCR, MF 1.0055K 1/4W 0.1% GP 1/4-TL100
812216 RESISTOR, MF 1.676K 1/4W 0.1% GP 1/4-7100
12353 RESISTOR, MPF 53.03K 1/4W 0.1% GP 1/4-T100
822117 RESISTOR, MF 177.2 OHMS 1/4W 0.1% GP1/4 T100
822140A RECSISTOR, MP 406.9 OHMS 1/4W 0.1% GP1/4 T100
822150 RESISTOR, MF S00 OHM 1/4W 0.1% GP 1/4-T10Q
§22156 RESISTOR, MF %65.C OHM 1/4W 0.1% GP 1/4-T10C
8221567 RESISTOR, MF 567.4 OHMS (.1% GPi/4 T100
822193 RESISTOR, MF 925.1 OHMS 1/4W 0.31i% GPL1/4 T100
822194 RESISTCR, MF 945%.5 CQHMS 1/4W 0.1% GP1/4 T100
822210 RESISTOR, MF 1.0K 1/4W 0.1% GP 1/4-T100
822210 RESISTCR, MF 1,077 1/4%W ©.1% GPl/4 T100
§22210F RESISTOR, MF 1.026K 1/4W 0.1% GP1/4 T100
§222113 RESISTOR, MF 1.136K 0.1% GBLl/4 T100

§22222C RESISTOR, MF 2.2K 1/4W D.1% GPL/4 T100
§222293 RESISTOR, MF 2,293K 0.1% GFL/4 T100

§22313 RESISTOR, MI 15.78K 1/4W 0.1% Gb 1/4-T100

822316 EESISTOR, MF 16.2K 1/4W 0.1% CPLl/4 TL00

822319 RESISTOR, MF 20.0K 1/4W 0.1% GP 1/4-T7100

822326A RESISTOR, MF 26,91K 1/4W 0.3% GPL/4 T-100

8223268 RESISTOR, MF 26.35K 1/4%W 0.1% GPL/4T100

822327 RESISTOR, ME 27,96K 1/4W 0.1% GPL/4TL00

822340 RESISTOR, ME 40,.0K 1/4W 0.1% GP Z/4-7T100

850049 RESISTOR, MF 49.3 OHMS 1/4W 1%

850123 RESISTOR, MF 232 OHM 1/4W 1%

8501274 RESISTOR, MEF 270 OMMS 1/4W 1% GP1/4 T100

850149 RESISTOR 499 OHMS 1/4W 1%
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Model 34A Plug-In Filter Card

8502184 RESISTOR, MF 1.87K 1/4W 1% 3
350449 RESISTOR, MF 499K 1/4W 1% GP 1/4-T100 .
360410 RESISTOR ARRAY 100K SIP BECKMAN #L103C104 7
860433 RESISTOR ARRAY 330K SIP BECKMAN #L101C334 5
927033 RESISTOR 33.2 OHMS 1/4W 1% 2
927047 RESISTOR 47.5 OHM 1/4wW 1% 4
927062 RESISTOR 62 OHM 1/4W 5% 2
927118 RESISTOR 100 OHM 1/4W 1% 14
927118 RESISTOR 182 OHM 1/4W 1% 1
927133 RESISTOR 332 OHM 1/4W 1% 3
927136 RESISTOR 360 OHM 1/4W 5% 2
927151 RESISTOR 511 OHM 1/4W 1% 2
927210 RESISTOR 1K 1/4W 1% 9
927218 RESISTOR 1.82K 1/4W 1% 2
927220 RESISTOR 2K 1/4W 1% 3
527251 RESISTOR 5.11K 1/4W 1% 1
927256 RESISTOR 5.62K 1/4W 1% 1
927268 RESISTOR 6.81K 1/4W 1% 1
527310 RESISTOR 10K 1/4W 1% 1
927320 RESISTOR 20K 1/4W 1% 2
927410 RESISTOR 100K 1l/4W 1% 8
927510 RESISTOR 1M 1/4W 1% 2
927530 RESISTOR 3M 1/4W 5% &
927947 RESISTOR 4.7 OHM 1/4wW 5% 2
928010 RESISTOR 10 OHM 1/4W 1% 14
928015 RESISTOR 15 OHM 1/4W 1% 2
928022 RESISTOR 22.1 OHM 1/4W 1% 2
928082 RESISTOR 82.5 OHM 1/4W 1% 2
928138 RESISTOR 392 OHM 1/4W 1% 2
928427 RESISTOR 267K 1/4W 1% 2
928433 RESISTOR 332K 1/4W 1% 5
928515 RESISTOR 1.5M 1/4W 10% 2
928610 RESISTOR 10 M 1/4W 10% 60
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NOTES
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