Model 3955

Dual Channel, Low-Pass

170Hz to 25.6MHz, 24dB/Octave Slope
Tunable Active Filter

KROHN-HITE

CORPORATION

Operating Manual




Service and Warranty

Krohn-Hite Instruments are designed and manufactured in accordance with sound engineering practices
and should give long trouble-free service under normal operating conditions. If your instrument fails to
provide satisfactory service and you are unable to locate the source of trouble, contact our Service

Department at (508) 580-1660, giving all the information available concerning the failure.

DO NOT return the instrument without our written or verbal authorization to do so. After contacting us, we
will issue a Return Authorization Number which should be referenced on the packing slip and purchase
order. In most cases, we will be able to supply you with the information necessary to repair the instrument,
avoiding any transportation problems and costs. When it becomes necessary to return the instrument to the

factory, kindly pack it carefully and ship it to us prepaid.

All Krohn-Hite products are warranted against defective materials and workmanship. This warranty
applies for a period of one year from the date of delivery to the Original Purchaser. Any instrument that is
found within the one year warranty period not to meet these standards, will be repaired or replaced. This

warranty does not apply to electron tubes, fuses or batteries. No other warranty is expressed or implied.

Krohn-Hite Corporation reserves the right to make design changes at any time without incurring any

obligation to incorporate these changes in instruments previously purchased.

Modifications to this instrument must not be made without the written consent of an authorized employee of

Krohn-Hite Corporation.



Model 3955

Butterworth
4-Pole Dual Channel Filter
170Hz to 25.6MHz Cutoff Frequency Range

Serial No.

Operating Manual

T B 5 B AR 5
TOT?ION Beijing Torion Tracling Co.Ltd.

w FTIRE  www.torion.cn B 3% : 13801253818
sales@torion.cn {& B : 010-84067150

Copyright © 2004 Krohn-Hite Corporation.
All rights reserved. Contents of this publication may not be reproduced

in any form without the written permission of Krohn-Hite Corporation.
Printed in USA - 10/04.






Table of Contents

Model 3855

Table of Contents

1.0 LENERALDESCRIPTION « v « o« « « srowew o o s 4 mimiie = @ » wimim % 2 wis w0 s = » w0 1-1
Il INIRODUCTEON oc v o o vmin a0 smms o 6 ams & 2 % emms & 2 8 & & 5ot 4 4 % & - 1-1
12 SPECIFICATIONS 05 : @ 5 imd 55 sig5 « 8 o o @is & % v swims 3 8 8 5 cmh % ¢ % o - 1-1

1,23 Funehon, . .. .- & » w6 5 5 & §s6 5 50 55 5 8§ pa@as § g8 ¢ ameat g o o 1-1
122 FilterMode . . . . . . . . e 1-1
1.23 Amplifier Mode (eachchannel) . . . . .. .. ... ... 1-1
1.2.4  General . . . . . .. e 1-2
125 Oplons . . . .. .. e 1-2
1.3 SHIPPING TO KROHN-HITE FOR REPAIR OR CALIBRATION . . . . . ... ... ... 1-2
1.4 CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER . . . .. . ... .. 1-2
1.5 EXTERNALCLEANING . . ... 2 556 3 608 563 d@®h 0183 2was s v 1-2

2.0 OPERATION . . i ittt s o o n o s s a s s s s s s s oo o s a0 s s 00 2-1
2] INTBODUHCEIIN ,oosn v 2 sma s 5 s » 4 Smie 5 % Smms & 3 % 8 nebad 3 5 & o 5 2-1
22 TURN-ONPROCEDURE: ; 5 svs 5 6 s v ¢ 5 a5 5 5 smaa & « & ¢ amwinn s &5 s 2-1
29 SELETEST . . onf 6% 8.05. 5 5% 655 53 2 #4948 5 8 ¢ 5WBa & ¢ v 6mis & % % 3 2-1

24 FRONTPANEL CONTROLSANDDISPLAY . . . .. . . ... ..o 2-1
241 DataKevsandDisplay . . . . . . . . . . . .. e 2-1

242 Parameterand Control Kevs . . . . . . . . . .. . 2-1

243 Channel Selection . . . . . . . L 2-2

240 Culoff Frequency . « o cas 1 v ¢ sma 9 5 cms 2 7 % cmmia 5 5 « » 0 Smsa & o o 2-2

248 InpucGunlpresfillery oo o 5 ¢ smn v ¢ smims 2 ¢ smma s v 5 8 sms w4 5 = 2-2

246 Output Gain {post-filter) . . . . . . . o 2.2

247 Digital Select/Increment and Decrement . . . . . . . . .o 2-3

248 KeyClick Feature On/Off . . . . . . . .. .. ... ... ... 2-3

2.5 REARPANEL CONTROLS AND CONNECTORS . .. ... ... .. ... . ....... 2-3
251 IOITOHBEHON . wuiv 5 5 pms 5 & Sm e h 5§ S s 8 & WEMA F 4 G @ nA S X % s 2-3
2.5.1.1  Front Terminal Selection Switches . . . . . . . . ... .. ... ... ... 2-3

2.52 BNClIndicators and Indicators . . . . . . . .. ... ... ... 23
2521 InputConnectors . . . . . . . ... ... e 2-3

2522 OutputConnectors . . . . . . . .. .. ..o 2-3

258 "DE Level Rd{{rearpansl) - 2 « o vons « o smocs o = vmmia s % 8 5 & smmn 5 5w 24

254 POWEBE o ¢ sing o 5 s s 2 5 sonm s 5 ¥ DA H % b ¢ MEMA B % 5 4 o daik s bk 24

2535 GPIBUGHDECION . . . . i s 5§ 6 @99 5 8 895 5 § © smms 5 5 v & sems 5 & % 2-4




Model 3855 Table of Contents
Table of Contents
(continued)
26 FILIEROPERATION ¢ « 2w v o somnmen o oops 5 &  sms o 5 & 5 w8 8 8 8 % 8 a5 s 2-4
261 IntrodUClON, oz 2 s 5 5 5 6w s 3 @ v s v B v R A ¥ G v @A % E W E R A 2-4
262 Amplitude RESPONSE o w5 5 = 2 vms 5 ¢ s d 4 5 8 595 % 8 & swa 50 s v A 2-4
263 Oreratme PIOGEAUIE ;s 5 2 s einc & g 2o 8 § 3 899 % % 0 v @ % 8 % 3 GmA 2-4
264 Jumper Settings for Front and Rear Panel BNC Operation . . . . . . . .. . ... .. 2-4
3.0 TEEE-488 STD (GPIB) PROGRANMMING .. ... ... ... e, 3-1
4] JNEROBUGEION v o ¢ wms o » smis o o 5 aoed 5 & 2 sme o % % ssams % 8 5 nwims s 3-1
3.2 PRELIMINARY PROGRAMMING INFORMATION . . . . . ... ... ... ... .... 3-1
321 GPIBPrimary Bas-Address ¢ o oo v v 2 5mp 5 5 2 §85 2 5 5 s 4 0 b 4 3-1
322 1EEE-488 Bus Interface Programming Connector . . . . . . . . . . . ... ... .. 3-2
33 ASCIIDATA COMMANDS . .. . . . 3-2
331 Format . ... e 3-2
332 TypesofDataCommands . . . . . . . . .. ... ... 3-2
333 Tableof ASCII Commands . . . .. .. .. . ... ... ... ... ........ 3-2
B34 Examplos o we v o smn 2 6 ams S b @ 6w A 8 5 5 K6 5§ D K K R A H B4 5 s 3-3
33417 Example]l zne 5 2 smms = 2 vmis 5 5 5 pma o0 ow ama w w2 wame 8 3-3
1547 BEampled, . . .. cmaee s s rme 5% » GHE R EE E G 3 EE RS 5 3-3
3343 Example3 . . . ... o 3-3
3.4 [EEE-488 STANDARD COMMANDS . . . .. . . ... . . ... ... ... ..., 34
34.1 Multi-Line Messages . . . . . . . . . L 34
3d.2 Polling Commangds . « wc « 2 sos o 6 conms o 5 cmtie s % amums * 5 % & oimu = 3-4
34.2.1 ParallelPalling « = vms v 2 smws v 2 sonma 5 2 smmx 2 3 5 o wms 5 34
3422 Sevice Requestand Serial Pollifg = : 2 g 5 5 2 swms 5 3 3 g0 ws o v 3-5
3423 SerialResponses . . . ... . ... 3-6
343 Uniline Messages . . . . . . . .. . 3-6
38 TALKERFORRMAT . 2 v o oonia v conmn e v 6 smis 5 ¢ smmsd & % 5 2es % & o % aomid % 3 3-6
351 Parameter Information Fermiat -« & o cawn o smn v 2 0 wmmn v s 5 smmn o s 3-6
3.5.2 Model Number and Software VersionFormat . . . . . . ... ... ... ... ... 3-7
36 PROGRAMMINGEXAMPLES . . . ... - i 35545 3580895558 s@ma s s 3-7
3.6.1 Example 1-MicrosoftQuickBasic . . . .. .. ... ... ... .. 3-7
362 Example2-Bordand TurboC . . . . . . . ... ... oL 3-8




Table of Contents Model 3655

Table of Contents

(continued)

3.0 INCOMINGACCEPTANCE . vo v s o 5 5w w5 5 8 a s o 5 0 wim o a8 wowim o = - 4-1
417 INTRODUETION . . . cd & 7 658 % 8 & 555 # 5 7 § 544 2 % 2 ¥ & 6ama 5 & 5 ¢ ams 4-1
42 TESTEQUIPMENTREQUIBER: . . . . . . . oo . 2 83 5,65 98 5 35 a@d 8 & % » awa 4-1
43 INITIAL SETTINGS . . . . . . . i e 4-1
44 DCOUTPUTLEVELCHECKS ... . . . .. . . ... . . 4-1
45 GAINACCURACY CHECK . . . .. . . . . e 4-1
4:6: DISTORTION CHECK - . v o o nums 5 5 5 soicie v & @ amms 5 ¢ % commi e 5 o 4 ool 4-1
47 SQUAREWAVERISEANDFALLTIMECHECK ... ........ ... ......... 4-2
48 FREQUENCY CALIBRATIONCHECK . . . ¢ .0 5«5 v cvi v o5 v v ve v o v i 4-2
49 WIDEBAND NOISE CHECK . . . . . . . . . . e 4-2
4.10 STOPBAND ATTENUATIONCHECK . . . . . . . . . .. ... .. ... ... ... 4-2




Model 3955 Table of Contents







Table of Contents Model 3955

This page intentionally left blank.




Model 3955

Section 1 - General Description

SECTION 1

GENERAL DESCRIPTION

1.1 INTRODUCTION

The Krohn-Hite Model 3955 programmable, dual channel,
low-pass filter is the first dual low-pass programmabile filter of
its kind, covering the wide cutoff frequency range from 170Hz
to 25.6MHz with 2 ¥ digits of resolution. The 3955 is a 4-pole,
maximally flat (Butterworth) filter, with an attenuation slope
of 24dB/octave and a stopband attenuation of >100dB.

The filter has selectable ac or dc coupling and selectable 1M or
50 ohm input impedance. Programmable input gains to 20dB
and output gains to 26dB are standard.

The Model 3955 also has the capability to be used in an “am-
plifier bypass” mode to operate as an amplifier, bypassing the
filter. This gives the user the ability to amplify without filter-
ing when so desired.

1.2 SPECIFICATIONS (each channel)

1.21 Function
Two independent, low-pass filter channels; amplified bypass.

1.2.2 Fiiter Mode

Filter Type: 4-Pole, Butterworth, low-pass.
Attenuation Slope: 24dB/Octave.

Tunable Frequency Range: 170Hz to 25.6MHz.

Cutoff Frequency Resolution: 10Hz, 170Hz to 2.56kHz;
100Hz, 2.6kHz to 25.6kHz; ikHz, 26kHz to 256kHz; 10kHz,
260kHz to 2.56MHz,; 100kHz, 2.6M1z to 25.6MHz.

Frequency Control: Keypad entry or increment, decrement
keys.

Cutoff Frequency Accuracy: 2% to 2.56MHz, +5% to
25.6MHz.

Passband Response: +0.2dB up to 2.56MHz, +0.5dB to
25.6MHz.

Stopband Attenuation: 100dB to IMHz; 80dB at 10MHz;
70dB at 30MHz; 60dB at 50MHz; 50dB to 100MHz.

Input/OQutput Coupling: AC or DC. AC coupling cutoff is
approximately 16Hz at the input and 10Hz at the output with a
50W termination. Note that the internal 50 ohms input
termination is before the AC coupling.

Noise Spectral Density (10kHz to 100MHz referred to
input): Below —128dBm/Hz into 50 ohms. This transiates into

a wideband noise power or voltage for a 30MHz BW of below
-53dBm or 500mVrms referred to input.

Harmonic Distortion (1Vrms sinewave): >—60dB below
signal up to 100kHz (0.1%). All harmonics below 50dB to
1MHz; below 40dB above 1MHz.

Spurious Signals: Below —80dBm to 65MHz; below
—75dBm to 100MHz. Referred to input represented in voltage
form: 22mV and 40mV respectively.

DC Stability: +0.5mV/°C referred to input.

1.2.3 Amplifier Mode {(each channel)
Bandwidth: >50MHz.

Rise and Fall Time: <7ns with 0dB input gain 6dB output
gain; <10ns with +20dB input or cutput gain. <5% ringing or
overshoot.

Input:
Pre-Filter Gain: 0dB, +10dB, +20dB; +0.1dB.

Impedance: Selectable 1M chms or 50 ohms, £2%,
shunted by 65pF.

Maximum Signal: +1.5V peak with 0dB input gain, re-
duced in proportion to input gain selected.

Maximum Input Without Damage: 12 Vrms with input ter-
minator OFF, 7Vrms with input terminator ON.

DC Blocking Voltage: 200V, Note that the internal input
termination is before the AC coupling and can only toler-
ate 7Vrms when ON.

Output:
Post-Filter Gain: 0dB, +6dB, +20dB, +26dB; +0.1dB.

Maximum Signal: +3V peak open circuit; 1.5V peak into
50 ohms.

Impedance: 50 ohms, +2%.
DC Level; Adjustable to Zero.

1.24 General

Memory: 99 selectable groups; memory is non-volatile
battery-backed CMOS.

Overload Modes: Three selectable modes; non-latching, that
menitors all channels and displays the first channel to have an

11
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overload; latching, that maintains the overload display until it
is cleared; and no indications.

Overload Indicators: LEDs for input and output. Gain
display flashes when overload occurs on displayed channel.

Seli-Test Diagnostics: MPU checks unit upon power-up.
Display indicates failure mode.

Displays: 7 segment, green, LED; 0.3" high.

Remote Programming: IEEE-488/1978 GPIB interface.
Subsets: SH1, AH1, T6, 1.4, SR1, RL1, PP1, DC1, DTO, C0,
El.

Operating Temperature: 0°C to 50°C.
Isolation to Chassis: +200Vdc.

Storage Temperature: —20°C to 70°C.
Input/Qutput Connectors: BNC, front and rear.

Power Requirements: 90-132/180-264 volts ac,
50Hz-400Hz, 25 watts.

Dimensions: 35 (9cm) high, 81" (21.8cm) wide, 18"
(46.2cm) deep.

Weights: 12 Ibs (5.4kg) net; 14 Ibs (6.3kg) shipping.
Accessories: 6 foot, 3 terminal line cord; operating and
maintenance manual.

4.2.5 Options

Rack Mount Kit: Part No. RK-37, permits installation of the
Model 3955 into a standard 19" rack spacing.

Specifications apply at 25°C +10°C.

1.3 SHIPPING TO KROHN-HITE FOR RE-
PAIR OR CALIBRATION
All shipments of Krohn-Hite Corporation instruments should
bemade via United Parcel Service or “Best Way™ prepaid. The
instrument should be shipped in the original shipping carton;
orif it not available, use any suitable container that isrigid and
is of adequate size. If a substitute container is used, the instru-
ment should be wrapped in paper and surrounded with at least
4 inches of excelsior or similar shock-absorbing material.

1.4 CLAIM FOR DAMAGE IN SHIPMENT
TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately
upon original delivery to purchaser. All material in the con-
tainer should be checked against the enclosed packing list.
The manufacturer will not be responsible for shortages against
the packing list unless notified immediately. If the instrument
is damaged in any way, a claim should be filed with the carrier
immediately. (To obtain a quotation to repair shipment dam-
age, contact the Krohn-Hite Service Department at (508)
580-1660.) Final claim and negotiations with the carrier must
be completed by the customer.

1.5 EXTERNAL CLEANING
NOTE

To avoid electrical shock or instrument damage, never get wa-
ter inside the case. To avoid instrument damage, never apply
solvents to the instrument.

Should the Model 3955 case need cleaning, wipe the instru-
ment with a cloth that is lightly dampened with water or a mild
detergent solution.

1-2
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SECTION 2

OPERATION

2.1 INTRODUCTION

The Model 3955 is a dual, low-pass, Butterworth filter cover-
ing the frequency range from 170Hz to 25.6MHz. All filter
parameters are programmable via the front panel keyboard
controls or remotely over the [EEE-488 (GPIB) bus.

The filter has two modes of operation: filter mode and ampli-
fiermode. Each mode will be explained in detail in this section.

2.2 TURN-ON PROCEDURE

The Model 3955 line voltage range has been preset for either
115V or 230V operation. To change this setting, remove the
bottom cover to expose the line switch. Be sure to change the
fuse to the proper rating for the line switch setting selected.

Make certain the POWER switch on the front panel is off.
Plug the line cord into the unit, then the ac outlet.

If the Model 3955 is to be programmed remotely, connect the
bus cable to the rear panel connector of the 3953.

After reading the Self-Test feature, described next, tum on the
Model 3955.

2.3 SELF TEST

When the Model 3955 is turned on, the microprocessor per-
forms a self-test routine whereby the entire RAM and ROM
operation is verified. During the test, the front panel LEDs and
DISPLAYS will light sequentially. If there is a malfunction on
the microprocessor board, such as a defective RAM or ROM,
the sequence will stop and the word “bad” will appear in the
DISPLAY followed by a number 1, 2 or 3. Refer to Section 6,
Maintenance, to find which RAM or ROM is defective.

When the self-test program is complete, the Model 3955 will
return to the last set-up prior to turning the unit off. The Model
39335 is now ready lo operate,

2.4 FRONT PANEL CONTROLS
AND DISPLAY

2.41 Data Keys And Display

Data entry keyboard controls [0] to [9] and [ ] set the numeric
value of any parameter selected. To enter 1.5kHz press the
[1][.][5] keys and the paramter key [KILO] and [FREQ)]. The
cutoff frequency will be indicated in the DISPLAY. To enter
6dB of Output Gain, press [6] key and either the up [A]ordown
[V] control key below the Output Gain display.

2.4.2 Parameter And Control Keys

[KILO] When pressed, multiplies the numeric value of
the keyboard entry by 10°.

[MEGA] When pressed, multiplies the numeric value of
the keyboard entry by 10°.

[FREQ] When pressed, enters and/or displays frequency
in Hertz.

[TYPE] When pressed, DISPLAY indicates the filter
type, “bu.” (Butterworth).

[MODE] When pressed, DISPLAY indicates the mode of
operation for the channel displayed. “GAin” for
amplifier mode, “L.P - 1.” for low-pass mode.

[RECLL] When preceeded by a number, it will recall the

entire instrument set-up from the memory loca-
tion selected.

When first pressed, the DISPLAY indicates the
number of the memory location to be recatled.
For example, the DISPLAY will indicate the
following: “n=09". Pressing the [RCLL] key
again will recall the entire instrument set-up
from memory location “09”.

When pressed to indicate the memory location
to be recalled only, pressing the [CE] (clear entry
kev) will restore the DISPLAY to the cutoff
frequency setting.

2-1
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[ALL CH] When frequency, input/output gain, type, mode
or coupling are entered or changed, and the LED
in the [ALL CH] kev 15 hit, the new setting will
be entered in both channeis of the filter.

The [SHIFT] key in conjunction with other keys
(keys with red lettering under them) provide
additional filter charactenstics, and permits front
panel entry of the type of GPIB line termination
and address.

[SHIFT]

Overload

. When [SHIFT]MODE] is first pressed, the
Detection

DISPLAY will indicate the overload mode cur-
rently selected. Pressing a number from [1] to {3]
then [SHIFT]{IMODE] will select the following
overload conditions:

[1I[SHIFT][MODE] will select no overload in-
dication.

[2)[SHIFT][MODE] will select the non-latching
mode. The unit will monitor all channels and
display the first channel to have an overload.

[3JSHIFT][MODE]will select the latching

mode. In this mode, the unit will maintain the

overload display until it 1s cleared.
Store When [SHIFT] [RECLL] 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 [RECLL] again will store the entire
instrument set-up into that memory location. [f
another memory location is desired, enter that
location on the keyboard and then press [SHIFT]
[RECLL].

When [SHIFT] [RECLL] is preceded by a
number (0-98), the filter will store the entire
instrument set-up into the memory location se-
lected. The maximum number of memory
groups is 99.

When [SHIFT] [RECLL] 1s pressed to indicate
the next memory location only, pressing the clear
entry key [CE] will restore the DISPLAY to the
cutoff frequency setting.

AC/DC

. Pressing the [SHIFT] key followed by the
Coupling

[TYPE] key will display the input coupling,
indicating “AC"” or “dC”, and will altemate be-
tween the two.

GPIB

When the {SHIFT] key followed by the [MEGA]
Address

key are pressed, the DISPLAY will indicate the
existing (GPIB address setting. To select a differ-
ent address setting, enter the address number in
the data keys from [0] to [30] and press the
[SHIFT] followed by the [MEGA] key (see Sec-
tion 3.2.1 for GPIB addressing information).

GPIB When the {SHIFT] key foliowed by the JALL
Line  CHJkey arc pressed, the DISPLAY will indicate
Termination the exisung GPIB Line Termination Code se-
quence. To select a ditferent one, enter a number
from [0] o {4] and press [SHIFT] {ALL CH]

kevs (see Section 3.2.1 for line termination in-

formation).
Soft\tvarc When the [SHIFT] key followed by the [KILO]
Version key are pressed, the DISPLAY will indicate the
software version installed (r.e. 3.7).
[CE] When entening 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 to the current
numeric setting.

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

When either the[SHIFT]J[STORE] or [RE-
CALL] keys are pressed, the next memory loca-
tion will be indicated on the DISPLAY. Pressing
the [CE] key will restore DISPLAY to the cur-
rent parameter setting.

If the Model 39535 is operating via the [EEE-488
bus (the front panel REMOTE LED is "on™),
pressing the [CE] key will return unit to LOCAL
operation.

Pressing [CE] will toggle between present pa-
rameter setting and the previous parameter set-
ting.

2.4.3 Channel Selection

The up [A] or down [V] control key below the CHANNEL
display alternates the channel settings.

2.4.4 Cutoff Frequency

Data entry keyboard controls [0] to [9] and [.] set the numeric
value of the cutoff frequency desired. To select 1.5kHz, press
the [1][.][5] data keys and parameter keys [KiLO] and [FREQ].
The cutoff frequency for the channel selected will be indicated
in Hertz on the four digit DISPLAY (when [ALL CH] mode is
selected, the frequency will be changed on both channels).
The KILO and FREQ keys will be lit. Also see 2.4.7.

2.4.5 Input Gain (Pre-Filter)

Up {A] and down [V} INPUT GAIN SET controls increase or
decrease the input amplifier by 10dB. The two digit DiS-
PLAY will indicate either 0dB, 10dB or 20dB.

2.4.6 Output Gain (Post Filter)

Up [A] and down [V] OUTPUT GAIN SET controls increase
or decrease the output amplifier. The two digit DISPLAY will
indicate the following selection 0dB, 6dB, 20dB or 26dB.

2-2
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FRONT
BNC SELECT SWITCHES = tevd
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Figure 2.1 Rear Panel of Model 3855

2.4.7 Digit Select/Increment and Decrement

When the [SHIFT] key is pressed, followed by the DIGIT
SELECT[A] or [V] keys, the DISPLAY will intensify the first
or second digit. Pressing the [SHIFT] followed by the [A] or
[V] key again, will intensify the next digit or will tum the
DIGIT SELECT off. Pressing the [A] or [V] keys will then
increment or decrement the intensified digit.

NOTE: The intensified digit will only increment or decrement
within the resolution in that band.

2.4.8 Key Click Feature On/Off

When the [SHIFT] key 1s pressed, followed by the [A] key
under the CHANNEL display, the key click feature will either
toggle on or off.

2.5 REAR PANEL CONTROLS
AND CONNECTORS

2.5.1 Introduction

Model 3955 rear panel consists of the following: two input and
two output BNC connectors, front panel terminal selection
swiiches and dc level adjustments, a fuse holder, GPIB bus
connector and an ac receptacle.

2.51.1 Front Terminal Selection Switches

The Model 3955 has an input and output front panel BNC
connector selection switch for each channel. For optimum
performance, this switch should be in the on position when
using the front panel connectors, and off when using the rear
BNC connectors.

-~
v

2.5.2 BNC Connectors and Indicators

2.5.2.1 Input Connectors

The Model 3955 has two input BNC connectors on both the
front and rear panels. The inputs are labeled CH1 and CH2.

2.5.2.2 OQutput Connectors

The Model 3955 has two output BNC connectors on both the
front and rear panels.

2-3
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2.5.3 DC Level Adj (Rear Panel)

Proper procedure for adjusting input and output de levels can
be found in the Calibration scction of this manual.

There are two DC Adj potentiometers located on the rear panel
of the Model 3933, They are for adjusting the DC level at the
output BNC connector.

2.54 Power

Receptacle: Standard 3 pin.

Fuse: 1/2 amp slow-blow for 120V operation; 1/4 amp slow-
blow for 230V operation. To change this setting, refer to
Section 2.2,

2.5.5 GPIB Connector

Standard IEEE-48R interface. Subsets are SHI1, AHI1, Té, L4,
SRI1,RLI,PP1, DCI, DTO, CO and EL.

O

DtO1 113 D105

D102 2 174 D106

0103 o A S 0107

D104 4116 D108

£or S 17 REN

DAY 6 118 GND (TW PAIR W/OA\F%
NRFD 7 119 GND {Tw PAIR W/NRFD)
NDAC 8 120 GND (TW PAIR W/NDAC,

IFC 9 |21 GND (TW PAIR W/IFC

SRQ 10 [ 22 GND (TW PAIR W/SR

ATN | 23 GND (Tw PAIR W/ATN
SHIELD 12 { 24 SIGNAL GROUND

Figure 2-2 GPIB Connector

2.6 FILTER OPERATION
2.6.1 Introduction

The Model 3955 is a filter with two 1dentical channels that can
function independently. Each channel is a low-pass filter with
24dB/octave rolloff or a voltage gain amplifier withup to46dB
of gain.

PASS BAND AMPLITUDE {ad)

2.6.2 Amplitude Response

Each channel of the Modet 3933 has a rolloft rate of 24dB/oc-
tave. The amplitude responsc charactenstics of cach channel
are shown in Frgure 2.3.

) Ha—--———-_-uu-am: O ror-sand ;_.‘
Q | B |
NI
TN 1
L \
e ~emzchebdl N
N
\ -5

i \\ -0
-3.9 \\‘\ —7a
-8.4
-1.2
-8.0 = -

a 52 I I S I Y X R 2 3 4 3 a7 8RB

MNORMALIZED FREQUENCTY

Figure 2-3 Amplitude Response

2.6.3 Operating Procedure

Plug the Model 3955 into the power line. Connect the signal
to be filtered to channel | or 2. Select the channel where the
signal is connected. Set the filter to the desired MODE (gAin
or L.P.). Enter the desired cutoff frequency. The output signal
will be at the corresponding output channel.

5.6.4 Jumper Settings For Front And Rear
Panel BNC Operation

To achieve clean high frequency signal performance from the
rear input and output BNCs, 1t is neccessary to change each
rear panel FRONT switch to OFF (shown in Figure 2.1). This
will disconnect the front panel BNC input and output BNC
connectors.
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SECTION 3

IEEE-488 STD (GPIB) PROGRAMMING

3.1 INTRODUCTION

The Model 3955 remote programming interface accepts both .

ASCII data commands and [EEE-488 standard commands
(ATN true) for control of the unit.

[n presenting the information required to program the Model
3955 via the [EEE-488 STD bus, this manual presupposes a
user knowledge of both ASCII data and IEEE-488 bus com-
mands.

3.2 PRELIMINARY PROGRAMMING
INFORMATION

3.2._1 GPIB Primary Bus Address

The GPIB primary address and software line-termination-
character-sequence (L TCS) selection is set via the front panel
kevboard as listed in Tables 3.1 and 3.2. These two parameters
are stored in non-volatile memory and will be remembered
indefinitely, even when the power to the unit isremoved. They
do not need to be reentered each time the unit is turned on.

The LTCS affects the GPIB in the TALKER mode only (data
output from the 3955 to the GPIB). After the printable char-
acters have been sent, non-printable characters, such as car-
riage retum (CR) and line feed (LF), are often required to
achieve the desired results in various computers. Table 3.2 lists
the various key sequences with the LTCS it selects.

SETTING AND DISPLAYING

THE GPIB PRIMARY ADDRESS

Keyboard Entry
[x]{SHIFT][MEGA]

Function

To set a primary
address from 0 to 30
b To display the

*  primary address

Table 3.1

[SHIFT]IMEGA]

LINE-TERMINATION-CHARACTER-SEQUENCE

Line-Termination
Character-Sequence

None (EOI! only}

Carriage return
{with EOI)

Line Feed (with EQI)

Carriage return
followed by line feed
(with EOI)

Line feed followed by
carriage return
{with EQI)

Display present
LTCS

Table

01491 1 ]
D102 4
0103 K
D104 [
EOl
DAY B
NRFD g
NOAC [1]
IFC 9 121
SRGO 0122
ATN 1225
SHIELD 21 24

Figure 3.1 Rear Pan

Keyboard Entry

[O][SHIFT] [ALL CH]
[1][SHIFT] [ALL CH]

[2][SHIFT] [ALL CH]
[3][SHIFT] [ALL CH]

[4][SHIFT] [ALL CH]

{SHIFT] [ALL CH]

3.2

0105
0106
0107
Dica
REN
GND
GHND
GND

W PAIR W/DA
TW PAIR W/NR ))
TW PAIR W/NODAC
GND {TW PAIR W/IFC
GND {TW PAIR W/SR ;
GND {TwW PAIR W/ATN
SIGNAL GROUND

el GPiB Connector

3-1



Section 3 - GPIB Programming

Model 3955

3.2.2 |IEEE-488 Bus Interface
Programming Connector

The rear panel programming connector, labeled “IELE-488
PORT" (Figure 3.1), ts the standard bus interface conneclor as
specified in the IEEE-488 ST

3.3 ASCH DATA COMMANDS
3.3.1 Format

The Model 3933 employs free-format software commands,
ailowing the user to program a specific function in scveral
different ways. See Section 3.3.3.

3.3.2 Types Of Data Commands

a. Commands fall into two types : Those involving numeric
parameters and those that do not.
Commands which invelve numenic data contain (3) types
of fields:

1. Numeric: Numeric fields may be floating point or scien-
tific notation.

1 = 1.0
10 = 10

27E3 = 27x10°
2E3 = -2x10°
2E-3 = 2x107°

2. Multiplier: “KILO”, "MEGA™.

3. Parameter: Parameter (frequency, gain, channel, ete.) is
included in Section 3.3.3.

b. Delimiters which may separate commands are the
following: ( 1/ \ )

¢. Twoconsecutive character strings (i.c. parameter and
multiplier} must have a space between them or they
will be treated as one string.

d. The Model 3955 uses an internal 32 character buffer
for command processing. A line may be composed of
multiple commands, separated by delimiters men-
tioned above. No commands are executed until the
line is terminated with a line feed ASCII character
(Hex OA) or camage retum (Hex 0D) or by sending
the end-or-identify (EOI) command with the last
character.

3.3.3 Table Of ASCIl| Commands

In this Section there are characters that arc underlined and
characters that are NOT underlined. The characters that are
underlined MUST be sent for the command to be recognized
properly. Any additional characters may be sent once all the
underlined letters are sent. Commands are case sensilive, upper
case characters MUST be used.

MODEL 3955 GPIB COMMANDS

Command
Desired

Input Gain

Frequency

Channel

Output
Gain

Type
Mode

Coupling

Store
Recall

All
Channel

Misc.

=

KEE oRi Pp ® % PR EER  BRR BRR FT°T FEG

Allowable Character String

set input gain

increase input gain (up)
decrease input gain
{down)

frequency

frequengy (Hz)

kilo (10° multiplier)
Mega (106 muitiplier)

set channel
next channel (up)
previous channel {down)

se! output gain

increase output gain (up)
decrease output gain
{down)

Butterweorth

Low-Pass
Gain

ac coupled
dc coupled

store
recall

all channel mode
NOT all channel mode

clear entry

overflow (1, 2, 3)

reparts board model
number(s) (see Sectian
3.5.4)

GPIB service request on
GPIB service request off
report modei number
and software version
(see Section 3.5.3)

Input unterminate (1M ohm
Ch. 2.1 only)

Input terminate (50 chms
Ch. 2.1 only)
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Alphabetical Listing of Modei 3955
GPIB Commands

Character String
AC

E %130 DEE%B%EEWEBEENDEEQBWE

<o
€

=

t b represents a space

Command

ac coupled

all channel mode
NOT all channel mode
channel down

clear entry

channel # n
channel up

dc coupled
frequency

frequency (Hz)

input gain down
input gain

input gain up

kilo

Low-Pass mode

Gain mode

Mega (10° multiplier)
output gain down
output gain

output gain up
overflow mode

report board model
number(s) (see Section
3.5.4)

recall

GPIB service request
on

GPIB service request
off

store

Butterworth Type
report model number
and software version
(see Section 3.5.3)

Input unterminate
(1M ohm Ch. 2.1
only)

input terminate (50
ohms Ch. 2.1 only)

3.3.4 Examples
3.34.1 Example 1

To set channel 1 1o 10d13 input gain, 2kIiz, OJI3 output gain:
CH; 101G 2K.00G <Li>

NOTE: [t is oniv necessary 1o send those parameters that
change, all others remain unaffected.

3.3.4.2 Example 2

To change frequency to 150Hz:

150H or 150bHZ
or 150F
or .15K
or F150
or H150
or HZ150
or KO.15
or 1.5E2HZ
or F1.5E2

3.3.4.3 Example 3

To read back the settings of channel 1 (see Section 3.5.1):

Data sent to filter: CHI
Data received from filter: 10b150.0E+0b01. 16006ACT

10dB input gain

150Hz cutoff frequency
channel #1

0dB output gain

ac coupled

Interpretation:
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