
SECTION 2

OPERATION

2.1  IN TRO DUC TION

The Model 3381, 3382 and 3384 Fil ters are one, two or four chan nel fil ters re spec tively, pro vid ing a tun able fre quency
range of 0.1Hz to 200kHz (0.005Hz with op tion 002).

Each chan nel is selectable low-pass or high-pass, 8-pole with in put gain from 0dB to 50dB, selectable in 10dB steps; and
out put gain from 0dB to 20dB, selectable in 0.1dB steps.

The in put sig nal can be ±10V peak at 0dB gain and has selectable ac or dc cou pling. Mem ory is avail able for stor ing
set-ups of the front panel set tings which can be re called later with a key stroke en try.

Each mode of op er a tion will be ex plained in this sec tion.

2.2  TURN-ON PRO CE DURE

The Model 3380 line volt age range has been pre set for ei ther 115V or 230V, Norm, line volt age. When mak ing any
changes to the line con nec tions, re move the power cord.

To change the Norm/Low line set ting, re move the top cover to ex pose the Norm/Low line switch lo cated near the rear
panel, un der the back shield.

To achieve ac cess to the 120V/240V con nec tions, re move the bot tom cover and change the con nec tions to the de sired

volt age as shown in Fig ure
2.1.
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Fig ure 2.1  Jumper Set tings for 120V/240V Op er a tion

120V 240VBot tom View



Note: On early mod els, a 120V/240V switch was pro vided next to the Norm/Low line switch.

120V
240V

Jumper

Norm
Low

Line Switch

In put
Volt age
Range
(rms)

In stall Fuse

Model 3381 Model 3382 Model 3384

120V
Norm 108-132

.15A 1/4A 1/2A
Low 90-110

240V
Norm 216-264

.1A 1/8A 1/4A
Low 180-220

Power Con sump tion
(watts)

120V/240V
Jumper

Model
3381

Model
3382

Model
3384

120V
8 14 26

9 16 30

240V
8 14 26

9 16 30

Set the 120V/240V and Norm/Low line switch and jump ers as needed ac cord ing to the ta ble above.

Be sure to change the fuse to the proper rat ing for the line switch set ting se lected. Re place the cover.

Plug the line cord into the unit, then the ac out let.

Af ter read ing the Self-Test fea ture, de scribed next, turn on the Model 3380.
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2.3 SELF TEST

When the Model 3380 is turned on, the mi cro pro ces sor per forms a self-test rou tine whereby the en tire RAM and ROM
op er a tion is ver i fied. If there is a mal func tion, such as a de fec tive RAM or ROM, the word “bad” will ap pear in the DIS -
PLAY fol lowed by a num ber 1 or 2. “bad 1” in di cates U16, mi cro pro ces sor is de fec tive and a “bad 2” in di cates U17,
EPROM is de fec tive.

When the self-test pro gram has com pleted, the Model 3380 will re turn to the setup stored in stor age lo ca tion 0. The
Model 3380 is now ready for op er a tion.

2.4 OP ER A TION

2.4.1 Front Panel Con trols and Dis play

2.4.1.1 Chan nel Se lec tion (Mod els 3382 and  3384 only)

The up [∆] con trol key be low the CHAN NEL dis play in cre ments the chan nel num ber. The var i ous dis plays and in di ca -
tors on the front panel (cut off fre quency, gains, etc.) per tain to the chan nel in di cated by this dis play.

2.4.1.2 Set ting Cut off Fre quency

Data en try keys [0] to [9], [.], [KILO] and [MEGA] set the nu meric value of the cut off fre quency de sired. To se lect
1.5kHz, press the [1][.][5] data keys and pa ram e ter keys [KILO] and [FREQ].  The cut off fre quency for the chan nel se -
lected will be in di cated in Hertz on the four digit DIS PLAY (when [ALL CH] mode is se lected, the fre quency will be
changed on all chan nels). The KILO and FREQ keys will be lit.

2.4.1.3 Digit Se lect/Fre quency In cre ment and Dec re ment

When the [SHIFT] key is pressed, fol lowed by the DIGIT SE LECT [∆] or [∇] keys, the FRE QUENCY DIS PLAY will
in ten sify a digit. Press ing the [SHIFT] fol lowed by the [∆] or [∇] key again, will in ten sify the next digit or will turn the
DIGIT SE LECT off. The [∆] will move the in ten si fied digit to the left and the [∇] will move the in ten si fied digit to the
right (di rec tion is la beled in red to the left of keys).

Press ing the [∆] or [∇] keys will then in cre ment or dec re ment the in ten si fied fre quency digit.

2.4.1.4 Set ting In put Gain (Pre-Fil  ter)

Up [∆] and down [∇] IN PUT GAIN SET con trols in crease or de crease the in put am pli fier by 10dB.  The two digit DIS -
PLAY will in di cate ei ther 0dB, 10dB 20dB, 30dB, 40dB or 50dB. May also be set by en ter ing gain de sired di rectly on
the key pad and press ing ei ther the  [∆] or [∇] gain key.

2.4.1.5 Set ting Out put Gain (Post Fil  ter)

Up [∆] and down [∇] OUT PUT GAIN SET con trols in crease or de crease the out put am pli fier by 0.1dB steps from 0dB
to 20.0dB. For gains <10dB, 0.1dB res o lu tion is dis played. For gains >10dB, only 1dB res o lu tion is dis played; how ever,
the up [∆] and down [∇] keys con tinue to in cre ment and dec re ment the gain by 0.1dB. The full 3-digit res o lu tion may be
seen in the mid dle dis play by press ing [SHIFT] the [∆] or [∇] key un der the out put gain dis play. Also for gains >10dB,
the dec i mal point is off for whole dB’s (10, 11, 12, etc.) but on for frac tional (10.1 – 10.9, 11.1 – 11.9, etc.). Gain may
also be set by en ter ing gain de sired di rectly on the key pad and press ing ei ther the  [∆] or [∇] gain key.

2.4.1.6 Butterworth or Bessel Se lec tion – [TYPE]

When [TYPE] is pressed once, DIS PLAY in di cates the pres ent fil ter type, “bu.” (Butterworth) and “bES.” (Bessel).
When pressed again, the type will change (i.e. if the type was “bES.” , the change will be to “bu.”.)
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2.4.1.7 Low-Pass and High-Pass Op er a tion – [MODE]

When [MODE] is pressed once, DIS PLAY in di cates the pres ent fil ter type, “h.P.” (high-pass) and “L.P.” (low-pass).
When pressed again, the type will change (if the type was “L.P.” , the change will be to “h.P.”).

2.4.1.8 Vari able Band-Pass Op er a tion (Mod els 3382 and 3384 only)

To ob tain Band-Pass op er a tion with 48dB per oc tave at ten u a tion pro ceed as fol lows:

Set chan nel 1 to high-pass mode (this will con trol the low cut off fre quency). Set chan nel 2 to low-pass (this will con trol
the high cut off fre quency). Con nect the in put sig nal to chan nel 1 in put, con nect the chan nel 1 out put to the chan nel 2 in -
put and con nect the load to the chan nel 2 out put. For the Model 3384, the same can be done with chan nels 3 and 4 re spec -
tively.

The min i mum pass-band is ob tained by set ting the high cut off fre quency equal to the low cut off fre quency. In this con di -
tion the in ser tion loss is nom i nally 6dB (in the Butterworth mode) and the –3dB cut off fre quen cies oc cur at 0.8 and 1.25
times the mid-band fre quency. In ser tion loss may be made-up by set ting out put gains to +6dB.

2.4.1.9 Vari able Band-Re ject Op er a tion (Mod els 3382 and 3384 only)

To ob tain Band-Re ject or Notch op er a tion, pro ceed as fol lows:

Con nect the two chan nels in par al lel by con nect ing the in put sig nal to the in put of each chan nel si mul ta neously. The out -
put from both chan nels should be added through two equal ex ter nal re sis tors in se ries with each out put. The junc tion of
these re sis tors be comes the out put of the fil ter. It is rec om mended that the re sis tors be ap prox i mately 1k ohms and of the
car bon or metal film type if the fil ter is used at higher fre quen cies. If the two re sis tors are not equal, the gain on one side
of the notch will be dif fer ent than the gain of the other. In ser tion loss may be made-up by set ting out put gains to +6dB.

Set chan nel 1 for low-pass and chan nel 2 for high-pass, and ad just the cut off of each chan nel for the max i mum re jec tion.
The ideal notch oc curs when set ting the low cut off (low-pass) to 0.5 and the high cut off (high-pass) to 1.5 notch.  In ser -
tion loss may be made-up by set ting out put gains to +6dB.

Cau tion: Do not ex ceed spec i fied volt age at ter mi nals.

2.4.1.10 AC/DC Cou pling

Press ing the [SHIFT] key, fol lowed by the [TYPE] key, will dis play the pres ent in put cou pling, in di cat ing “AC” or
“dC”. Press [SHIFT]  [TYPE] again to tog gle be tween AC and DC.

2.4.1.11 Dif fer en tial/Sin gle-Ended In put

LED in di ca tors are pro vided on the front panel to in di cate which in put(s) is (are) ac tive.  Press ing [SHIFT] and then the
[+ONLY]  key un der the In put Gain Dis play will se lect sin gle-ended in put mode, only the LED be side the +In put of the
se lected chan nel will be lit. Press ing [SHIFT] and then the [DIFF] key, will se lect the dif fer en tial in put mode and both
LEDs be side the se lected chan nel will be lit.

2.4.1.12 Stor ing a Fil ter Setup – [STORE]

There are 9 stor age lo ca tions for stor ing front panel fil ter set ups. The lo ca tions are num bered 0 through 8. When
[SHIFT] [RECLL][STORE] is first pressed, the DIS PLAY in di cates the num ber of the next mem ory lo ca tion avail able.
For ex am ple, the DIS PLAY will in di cate the fol low ing: “n=05”. Press ing [RECLL] again will store the en tire fil ter
set-up into that mem ory lo ca tion. If an other mem ory lo ca tion is de sired, en ter that lo ca tion on the key board and then
press [SHIFT] [RECLL].When [SHIFT] [RECLL] is pre ceded by a num ber (0-8), the 3380 will store the cur rent fil ter
set-up into the mem ory lo ca tion se lected.

When [SHIFT] [RECLL] is pressed to in di cate the next mem ory lo ca tion only, press ing the clear en try key [CE] will re -
store the DIS PLAY to the cut off fre quency set ting. The fil ter set tings stored in mem ory lo ca tion 0 is au to mat i cally re -
called at turn-on.
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2.4.1.13 Re call ing a Fil ter Setup – [RECLL]

When [RECLL] is pre ceded by a num ber, it will re call the  fil ter set-up which was stored in the mem ory lo ca tion se lected. 
Selectable lo ca tions are 0 to 8. 

When first pressed, the DIS PLAY in di cates the num ber of the  mem ory lo ca tion to be re called. For ex am ple, the DIS -
PLAY will in di cate the fol low ing: “n=05”. Pressing the [RCLL] key again will re call the en tire fil ter set-up from mem -
ory lo ca tion “05”.
 
When pressed to in di cate the mem ory lo ca tion to be re called only, press ing the [CE] (clear en try key) will re store the
DIS PLAY to the cut off fre quency set ting.

Mem ory lo ca tion 0 is au to mat i cally re called at turn-on.

2.4.1.14 Clear En try Key – [CE]

When en ter ing a nu meric value in the key board, but not spec i fy ing a pa ram e ter, press ing the clear en try key will re store
the DIS PLAY to the cur rent cut off fre quency set ting.

When a nu meric value  and its pa ram e ter has been en tered and the nu meric value is then changed, press ing the [CE] key
will re store DIS PLAY to the pre vi ous value of that pa ram e ter. Pressing the [CE] key con tin u ously will tog gle be tween
the pre vi ous key pad en try and the pres ent en try.

When ei ther the [STORE] or [RE CALL] key is pressed, the next mem ory lo ca tion will be in di cated on the DIS PLAY.
Pressing the [CE] key will re store DIS PLAY to the cur rent cut off fre quency set ting.

2.4.1.15 All Chan nel Mode – [ALL CH] (Mod els 3382 and 3384) 

When [ALL CH] is pressed, the LED in the [ALL CH] key will light; and when fre quency, in put/out put gain, type, mode, 
+only or diff in put, and/or cou pling is en tered or changed, the new set ting will be en tered in all chan nels of the fil ter.

2.5 REAR PANEL DC LEVEL ADJ.

The Model 3380 rear panel has 2, 4 or 8 out put dc level ad just ments. The fol low ing pro ce dure is for ad just ing the out put
dc level to zero volts for any chan nel.

2.5.1 DC Level Adj. (Rear Panel) HP

Set the fil ter to HP at 1.1kHz. Ad just HP for 0V at fil ter out put.

2.5.2 DC Level Adj  (Rear Panel) Out

At any fre quency set ting, the out put dc level may be ad justed to zero volts for each chan nel with the rear panel, screw -
driver ad just, out put dc level con trol.
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2.6 FIL TER CHAR AC TER IS TICS

2.6.1 Am pli tude Re sponse
Each chan nel of the Model 3380 can op er ate in ei ther the low-pass or high-pass mode at 48dB/oc tave at ten u a tion and
pro vide ei ther max i mally flat (Butterworth) am pli tude re sponse or lin ear phase (Bessel) op er a tion. Com par a tive am pli -
tude re sponse char ac ter is tics in both modes are shown in Fig ure 2.2A and 2.2B.

2.6.2 Phase Re sponse
Phase char ac ter is tics of the Model 3380 is shown in Fig ure 2.3. The graph of the fil ter re sponse pro vides out put phase
rel a tive to the in put over a 10:1 fre quency range.
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Figure 2.2B  High-Pass Amplitude Response

Figure 2.2A  Low-Pass Amplitude Response



2.6.3 Group De lay
Group de lay1 , shown in Fig ure 2.4, on op po site page, is de fined as the de riv a tive of ra dian phase with re spect to ra dian
fre quency, which is the slope of the phase curve. A flat group de lay is con sid ered a lin ear phase re sponse which cor re -
sponds to a con stant slope of the phase curve. With lin ear phase re sponse, the dis tor tion of com plex data sig nals will be
min i mized be cause their var i ous fre quency com po nents, due to con stant time de lay, will not shift rel a tive phase.

In nu meric terms, the zero fre quency phase slope is –293.7°/Hz for Butterworth and –351.9°/Hz for Bessel, when nor mal -
ized for a cut off fre quency of 1Hz. This will be 2π times greater in °/Hz for a cut off of 1 ra dian/sec or –1845°/Hz and
–2211°/Hz re spec tively. Di vid ing by 360 con verts °/Hz to ra di ans/ra di ans-per-sec yields a group de lay time of 5.13s for
Butterworth and 6.14s for Bessel.
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Figure 2.3  Phase Response

[1] IEEE Standard Dictionary of Electrical and Electronic Terms, Institute of Electrical and Electronic Engineers,
IEEE-STD 100-1977, Second Edition, 1977, page 296. , shown in Figur , shown in Figur



 
2.6.4 Tran sient Re sponse
The nor mal ized re sponse for a unit step volt age ap plied to the in put of the Model 3380 op er at ing in the low-pass mode
with both Butterworth and Bessel re sponse is shown in Fig ure 2.5, on page 2-12.
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Figure 2.4  Group Delay



SECTION 3

INCOMING ACCEPTANCE

3.1 IN TRO DUC TION

The fol low ing pro ce dure should be used to ver ify that the Model 3380 fil ter is op er at ing within spec i fi ca tions. These checks
may be used for in com ing ac cep tance and pe ri odic per for mance checks. Tests must be made with all cov ers in place and op er -
at ing for a min i mum of 30 min utes to reach op er at ing tem per a ture. If the unit is not op er at ing within spec i fi ca tions, re fer to
Cal i bra tion Sec tion of the Main te nance Man ual be fore at tempt ing any de tailed main te nance. Be fore test ing, fol low the ini tial
set-up and op er at ing pro ce dure in Sec tion 2.

3.2 TEST EQUIP MENT RE QUIRED

The test equip ment be low is re quired to per form the fol low ing tests:

a. Low Dis tor tion RC Os cil la tor: Krohn-Hite Model 4400A or equiv a lent.

b. RC Os cil la tor: 10Hz to 10MHz, fre quency re sponse of ±0.025dB from 10Hz to 500kHz. Krohn-Hite Model 4300B or
equiv a lent.

c. AC Volt me ter: ca pa ble of mea sur ing 100µV to 10Vrms, 10MHz band width, Fluke Model 8920A or equiv a lent.

d. Fre quency Coun ter.

e. Dis tor tion An a lyzer: Krohn-Hite Model 6900B or equiv a lent.

 

If the [ALL CHAN] key is not lit, press the [ALL CHAN] key to
turn on ALL CHAN NEL mode. Per form each test on chan nel 1,

then re peat it on chan nel 2.

3.3 CUT OFF FRE QUENCY AC CU RACY

Place BNC tees on the os cil la tor’s out put and the fil ter’s ̀ +’ in put and set the fil ter’s in put to ̀ + only’ (press [SHIFT] [∆ in put
gain].
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Con nect the fre quency coun ter to the os cil la tor, the os cil la tor to the fil ter ̀ +’ in put, and the AC me ter to the fil ter in put.

Set the fil ter to butterworth with the `TYPE’ key, lowpass with the ‘MODE’ key, 0dB in put gain, 0dB out put gain and
5kHz with the `FREQ’ key .  Set the os cil la tor to 5kHz, 1VRMS.  Set the me ter to read 0dB (dB and REL mode on the
Fluke 8920). Con nect the me ter to the fil ter out put; ad just the os cil la tor fre quency to get –3.01dB.  The fre quency on the
coun ter should be 5kHz ±3%. Change the fil ter to highpass, ad just the os cil la tor fre quency for –3.01dB; the coun ter
should read 5kHz ±3%. Change the fil ter to lowpass mode, bessel type.  Ad just the os cil la tor fre quency for –12.6dB; the
fre quency on the coun ter should be 5kHz ±3%.  Change the fil ter to highpass, ad just the os cil la tor fre quency for
–12.6dB; the coun ter should read 5kHz ±3%.

Re peat the en tire above pro ce dure for 50Hz, 500Hz, 50kHz and 200kHz.  It is im por tant to re-ref er ence the volt me ter at
each new fre quency since the am pli tude of the gen er a tor may change with changes in fre quency.

3.4 STOPBAND AT TEN U A TION

Ac cu rate stopband at ten u a tion mea sure ments re quire some sim ple pre cau tions be cause of low level sig nals. The fil ter should
be shielded with the top and bot tom cov ers in place. BNC ca ble only should be used be tween os cil la tor, fil ter and volt me ter,
and no other in stru ments should be con nected.

Set the os cil la tor to 7Vrms, 20kHz and con nect it to the ̀ +’ IN PUT with the fil ter set to a cut off fre quency of 1kHz and 0dB
of In put and Out put gain. Con nect the OUT PUT through a 6kHz pas sive high-pass fil ter, as shown in Fig ure 3.1, to the
ac volt me ter. (Fluke 8920 should have `low range en able’ pressed in).

Set the fil ter to low-pass mode. The fil ter OUT PUT should be <700µVrms (–80dB).

 

3.5 PRE-FIL TER AND POST-FIL TER GAIN AC CU RACY

With a BNC tee, con nect both the os cil la tor and the AC me ter to the fil ter `+’ In put. Set the fil ter to 10kHz, low-pass.
With the me ter in volts mode, set the os cil la tor to 1kHz, and about 700mVrms.  Set the me ter to read 0dB (dB and REL
mode on the Fluke 8920). Con nect the me ter to the fil ter out put.  Set the in put gain to 10dB, the me ter should read 9.8 to
10.2dB. Set the in put gain to 20dB, the me ter should read 19.8 to 20.2dB. Set the in put gain to 0dB, set the out put gain to
1dB by press ing ̀ 1’ and ei ther of the out put gain ar rows. The me ter should read 0.8 to 1.2dB. Set the out put gain to 2dB
to 20dB in 1dB steps, check ing the me ter for ±0.2dB ac cu racy. Set the out put gain to 0dB.

Con nect the me ter to the fil ter `+’ In put and set it to volts mode.  Set the os cil la tor to about 70mVrms.  Set the me ter to
read 0dB (dB and REL mode on the Fluke 8920). Con nect the me ter to the fil ter out put.  Set the in put gain to 30dB, the
me ter should read 29.8 to 30.2dB. Set the in put gain to 40dB, the me ter should read 39.8 to 40.2dB.

Con nect the me ter to the fil ter in put and set it to volts mode. Set the os cil la tor to about 25mVrms.  Set the me ter to read
0dB (dB and REL mode on the Fluke 8920). Con nect the me ter to the fil ter out put.  Set the in put gain to 50dB, the me ter
should read 49.8 to 50.2dB.  It is im por tant that the gen er a tor be low noise; pas sive BNC attenuators pro duce the best re -
sults, placed at the fil ter in put.
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Figure 3.1     Passive 6kHz High-Pass Filter



3.6 NOISE CHECK

Short the ̀ +’ in puts of both fil ter chan nels and set the chan nel be ing tested to 0dB in put gain, 0dB out put gain, lowpass
(mode key), butterworth (type key), DC cou pled (press shift then type, if dis play shows ̀ AC’ press shift type again; dis -
play will show `DC’). Con nect a 2MHz lowpass, pas sive fil ter, shown in Fig 3.2, to the ac volt me ter and, us ing a short
coax BNC ca ble, con nect it to the model 3380’s out put. Set the fil ter to 5kHz. Volt me ter read ing should be 400µV or
less. Set the fil ter to highpass (mode key). Volt me ter read ing should be 400µV or less. Set the fil ter to 50kHz, lowpass.
Volt me ter read ing should be 400µV or less. Set the fil ter to highpass. Volt me ter read ing should be 400µV or less.  Set in -
put gain to 50dB and out put gain to 20dB (press 20 and ei ther of the out put gain ar rows). Volt me ter should read 80mV or
less.

3.7 COM MON MODE RE JEC TION

Set the fil ter to low-pass, 20kHz cut off and dif fer en tial in put by press ing the shift key, then the DIFF key un der the IN -
PUT GAIN dis play. Set the gen er a tor to 10kHz at 7Vrms. Con nect the gen er a tor to the + and – in puts si mul ta neously.
Con nect the ac volt me ter to the fil ter out put. Read ing should be <7mVrms. Set the fil ter to 200kHz and gen er a tor to
100kHz. AC volt me ter should read <25mVrms.

3.8 DIS TOR TION AND MAX I MUM SIG NAL CHECKS

Set the fil ter to a cut off fre quency of 1kHz in the low-pass mode with 0dB of In put and Out put gain. Con nect a low dis -
tor tion os cil la tor to the IN PUT and ap ply a 1Vrms sig nal at 1kHz.

 

CAU TION

If the dis tor tion is ex ces sive, ver ify that the
dis tor tion of the os cil la tor be ing used is <0.005%.

Mon i tor the OUT PUT of the fil ter with a dis tor tion an a lyzer. The read ing should be <0.1%.

Con nect a 50 ohm ter mi na tor to the OUT PUT of the fil ter. Dis tor tion should be <0.1%. Re move the ter mi na tor.

Dis con nect os cil la tor and dis tor tion an a lyzer.
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Figure 3.2     Passive 2MHz Low-Pass Filter



3.9 AC/DC COU PLING CHECK

Ap ply a 1Vdc sig nal to the IN PUT of the fil ter. Set the fil ter to low-pass mode with 0dB In put and Out put gain.

In the DC COU PLED mode, the OUT PUT of the fil ter should be ap prox i mately 1Vdc and ap prox i mately 0Vdc in the
AC COU PLED mode.
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SPECIFICATIONS

INTERNAL BATTERY OPERATION

Battery-Pack: 10 cell, 7A hour nickel cadmium.

Operating Hours: 14 hours for Models 3361 and 3381, 8 hours for Models
3362 and 3382; after full recharge.

Nominal No-Load Voltage: 12.5V.

Load Current: 0.8A to 1.5A over the normal operating time.

EXTERNAL BATTERY OPERATION

Nominal Voltage Range (with a 1A load): 10Vdc to 14Vdc.

Nominal Load Current: 0.8A to 1.5A maximum.

Protection: Protected by internal 2.5A fuses in both lines and a 15V
transient voltage suppresser.

GENERAL

Low Battery Indication: Flashing display when battery voltage is below
10Vdc. Unit will operate approximately another 5 minutes on low battery.

Battery Disconnect: Battery disconnect or shut down when battery
voltage is below 7.5Vdc.

Recharge Time: 5 hours at a 2A fast charge rate; switches to 0.25A for
maintenance recharge.

BK-330 Battery Option

for Krohn-Hite Models
3361, 3362, 3381 and 3382 Tunable Active Filters

INTRODUCTION

The BK-330 Battery Option has been installed at the factory and provides the filter with
battery power; either internally or externally. The normal operating time is 8 hours for the
Models 3362 and 3382, and 14 hours for the Models 3361 and 3381. The BK-330 consists of
a 10 cell 7A hour Nickel Cadmium batteries.

OPERATION

Internal Battery Operation: The filter can be placed in the internal battery operated mode
by switching the power switch on the front panel to BATT position and the rear panel
EXTERNAL BATTERY INTERNAL/EXTERNAL switch to the INTERNAL position.

External Battery Operation: The filter can be placed in the external battery operated mode
by switching the power switch on the front panel to BATT and the rear panel EXTERNAL

BATTERY INTERNAL/EXTERNAL switch to EXTERNAL position. The external battery
must provide a voltage to the filter in the range of 10Vdc to 14Vdc. The voltage source also
includes standard automobile electrical systems.

Protection: The filter is protected by two internally mounted 2.5A fuses in both lines followed
by a 15V Transient Voltage Suppresser which will clamp reversed polarity or excessive
voltage. Two extra fuses have been supplied with the unit.

SPECIAL NOTE ON LINE OPERATION

The low battery indication and disconnect will also operate when powered from line
mains; indicating an excessively low line voltage. Check the line voltage and set the
internal line voltage switches located inside the unit to correspond to the line voltage
requirements.

POWER DOWN NOTE

If the filter is powered down by removing the line voltage supplied rather than using the
front panel line switch (POWER), a period of 30 seconds MUST elapse before power
can be reapplied and the POWER switch cycled to OFF then ON.

Battery Recharge: The internal batteries of the filter are rechargeable when the unit is
connected to an ac power source and the unit is in the on position. External batteries are

NOT rechargeable.

Low Battery Indication: The filter display will begin flashing when the battery voltage is
below 10Vdc and will operate for another 5 minutes on low battery. The unit will then shut
itself down when the battery voltage is below 7.5Vdc to protect the battery from deep
discharge and over-heating the power supply. The unit will not try to restart until the Power

Switch has been cycled to the OFF position

Recharge Time: The filter will only recharge when the unit is operated from an ac power
source and the unit is in the ON position. It takes approximately 5 hours for the batteries to
recharge (at a 2A recharge rate). The unit will then switch itself down to a maintenance

charge rate of 0.25A. This only applies to the INTERNAL BATTERY ONLY!

15 Jonathan Drive, Unit 4, Brockton, MA 02301-5566
Tel: (508) 580-1660; Fax: (508) 583-8989



Figure 1

Figure 2

Figure 3

TO REPLACE BATTERY-PACK

1. Remove bottom cover by removing the two truss
head screws from each side of the unit, and the two
flat head screws from the bottom. See Figure 1.

2. Remove battery cover by removing the four sems
head screws. See Figure 2.

3. Remove battery-pack by unplugging both RED (+)
and BLK (-) leads from the PC board. See Figure 2.

4. Note position of battery leads when installing the new
battery-pack. See Figure 3.

5. Reverse steps 1-3.




