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Figure 1—1. 214B and supplied Accessories {Option 001 fitted)

Front handle Rack flange with front handle Rack flange
Order Option 907 Order Option 908 Order Option 808
{H.P. Part No, {H.P, Part No. _ {H.P, Part No.
5061--0089) 50610083} 50610077}

Figure 12, Available Rack Mounting Accessories
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Model 2148

General information

SECTION |
.GENERAL INFORMATION

1—1 INTRODUCTION

1—2  This Operating and Service Manual contains informa-
tion required to install, operate, test, adjust and service the
Hewlett-Packard Mode! 2148, Figure 1—1 shows the main-
frame and accessories supplied. This section covers in-
strurment identification, description, accessories, specifica-
tions, and other basic information.

1-3 A microfiche version of this manual is available on

4 x 6 inch microfilm transparencies {order number on title _
page}. Each microfilm contains up to 80 photo-duplicates of
the manual pages. The microfiche package also includes the
latest Manual Changes supplement as well as all pertinent
Service Notes. '

1—5  Instrument specifications are listed in Table 1—2.
These specifications are the performance standards or limits
against which the instrument is tested,

1—-6 SAFETY CONSIDERATIONS

1—7 The Model 2148 is a Safety Class 1 instrument {it
has an exposed metal chassis that is directly connected to
earth via the power supply cabie),

1—8  This operating and service manual contains informa-
tion, cautions, and warnings which must be followed by the
user 1o ensure safe operation and to maintain the instrumant
in a safe condition.

1-9 INSTRUMENTS COVERED BY MANUAL
110 Attached to the rear of this instrument is a serial
number plate (Figure 1=3), The first four digits of the serial
number only change when there is a significant change to the
instrument. The fast five digits are assigned to instruments
sequentialiy. The contents of this manua! apply directly to the
instrumenit serial number quoted on the titie page. For instru-
ments with lower serial numbers, refer to the backdating infor-
mation in Section 7 of this manual. For instruments with higher
serial numbers, refer to the Manual Change sheets at the end of
this manual. In addition to change information, the Manual
Change sheets may contain informaticn for correcting errors

in the manual. To keep this manual as up-to-date and accurate

as possible, Hewlett-Packard recommends that you pericdically
reguest the latest Manua! Change supplement, The supplement
for this manual is identified with this manual's print date and
part number, both of which appear on this manual’s title page.
Compiimentary copies of the supplement are available from
Hewlett-Packard.

HEWLETT~ PACKARD GmbH

11536G 00062 |

BOBLINGEN . .. . ..

Figure 13, Serial Number Plate

111 DESCRIPTION

1—12 The Model 2148B is a high power puise generator
detivering 200 watts pulse power at up to 4 MHz repetition
rate and 15ns or less transition times. With reduced power,
the repetition rate can be increased to 10 MHz.

1—13 Variabie pulse parameters of the 2148 include repeti-
tion rate, width, delay/advance, and duty cycle. In addition,
the 2148 constant Duty Cycle Mode ensures that duty cycle
rermains constant with a frequency range, thus main-

taining a constant pulse energy at the output.

134 User orientated features of the 2148 inciude push-
button selection for parameter ranges, calibrated verniers

* for continuous setting within these ranges, and LED indica-

tions of timing error and output amplifier overioad,

1-15 For a complete description of controls and modes of
operation, refer to Section HI.

1-16 OPTIONS

117 E]QB-Opt%on_ 001: This allows a preselecied number
of pulses 1o be generated on receipt of a trigger signal. {(Not
retrofittable). :

1-18 214B-Options 307, 908 and 909: Provides means
of rack mounting the 214B. Further details are given in
Figure 12,



LGeneral intormation

Table 1—1. Recommended Test bquipment

Model Zi4b

!

Qry INSTRUMENT TYPE RECOMMENDED MODEL : REQUIRED _ REQUIRED
CHARACTERISTICS FOR
i
1 Digital Multimeter 3465A/B 16--1000VDC, AC; OHM AT
Floating Input
1 Sampling Oscilloscope 180C Mainframe §
1810A Sampling Plug in 1 GHz Bandwidth P A T
1 Oscilloscope 17404 100 MHz Bandwidth P L AT
1 Counter/Timer 53008 ., .ou <" AT 60 iy
53084 —Plembel Start-Stop Mode PLALT
1 Test Oscillator FBT B o Y 10 MHz Sinewave P T
1 20 d8 Attenuator 84914 20 dB Coax Attenuator Pl AIT
1 20 dB Attenuator 50 W Narda 76520 20 dB Coax Attenuator S0W PooAT
e
1 Puise Generator 8Qt2B & ¥ 10 ns Pulse Width P T
1 Variac Isolating Transformer AT

NOTE: P =Performance Check
A = Adjustment
T = Troubleshooting

1-2




Model 214B

General Information

Table 12, Specifications

OUTPUT CHARACTERISTICS

Pulse Amplitude :
0.3V 10 100V into 50 ohm. 5 ranges with calibrated vemier
providing continuous adjustment within ranges.
Vernier Accuracy: + 10% of setting.
Source Impedance
Fixed 50 ohm nominal on ranges up to 10V. Selectable 50 ohm
nominal or high impedance on 1030V and 30100V ranges.
(Note: with 50 ohm source and load impedance, 10--30V and
30— 100V ranges reduce to 5—15V and 1556V respectively).
Polarity: Positive or negative, switch selectable.
Preshoot, Overshoot and Ringing: < t 5% of pulse amplitude.
Pulse Top Perturbations: < 5% of pulse amplitude.

Transition Times: < 15ns for leading and trailing edges.

TIMING

Repetition Rate
10 Hz to 10 MHz in 6 decade ranges. In 30V 1060V amplitude
range, maximum repetition rate is 4 MHz. Calibrated vernter
provides continuous adjustment within ranges.
Vernier Accuracy: £ {10% of setiing + 1% of full scale).
Period Jitter: < 0.1% + 300ps.

Pulse Position
Pulse Delay
Pulse can be delayed with respect to the Trigger Output from
+10ns [+ fixed delay | to +10ms. [Fixed delay is 50 ns +10ns].
Pulse Advance
Pulse can be delayed with respect to the Trigger Output from
+10ns | - fixed delay | to +10ms. [Fixed delay is 50 ns * 10ns].
Controls
5 decade ranges with calibrated vernier providing continuous adjust-
ment within ranges,

Vemier Accuracy:  {10% of setting + 1% of full scale} + fixed delay
Maxifnam Pulse Position Duty Cycle: > 50%.
Position Fitter: € 0.1% + 500ps.

Pulse Width
25ns to 10ms in 6 decade ranges. Calibrated vernier provides
continuous adiusiment within ranges.

Vemier Accuracy. * (10% of setting + 1% of full scale + Sns},
Width Jitter: < 0.1% + 500ps.

Maximum Duty Cycle
2 10% for 30~ 100V amplitude range.
= 50% for all other ranges. {max. 10 ms width}

Constant Duty Cycle Mode (Disabled in External Trigger Mode)
Duty cycie of output pulse (hence output power) remains constant
when the pulse period is changed. In this mode the duty cycle limits are:
Typically

4 MHz without loss of amphitude)

2.5% to 109 for 1 M — .1 MHz frequency range
25% to 10% for .1 MHz - 10 kHz frequency range
0.19 to 10% for al} other frequency ranges

Calibrated vernier provides continuous adjustment within duty cycle ranges.

Yernier Accuracy: 3 (15% of setting + 1% of full scale).
Deouble Pulse
5 MHz maximum in all ranges except 30V 100V range. In 30V - 100V

ange, the maximum frequency is 2 MHz. Minimum separation
is $00ns.

Trigger Output
Amplitude; > + 5V (from 50 ohm into open circuit).
Pulse Width: 10ns typical,

Source impedance: 50 chm nominal.

8% fixed for 10M - } MHz frequency range {max. frequency

EXTERNALLY CONTROLLED OPERATION
External Trigger Mode : An output pulse is generated for each
input pulse. '
Gate Mode
Gating signa) turns on repetition rate generator, First pulse occurs after

start of gate signal. and last pulse is always completed even i gate ends
during generation of kst pulse.

Burst Mode (Optional}
Preselected number of pulses generated on receipt of trigger signal.
Number of Pulses: 1 to 9999,
Minimum Spacing between Bursts: 200ns.

External Input
Repetition Rate : DC to 16 MHz.
Sensivitiy: 500mV peak to peak, dc coupled.
Slope:  Positive or negative.
Trigger L.evel: Continuously adjustable from -5V to +5V
Maximum Input Level: + 100V,
Trigger Pulse Width: = 10ns,
input Impedance: |0k ohm nominal.

Manual
Pushbutton can be used for:
~ triggering single pulses (EXT TRIGGER Mode)
- generating gate signais (GATE Mode}
- triggering pulse bursts (BURST Mode)

GENERAL
Environmental : instrument operates within 09C to 559¢,
Power Requirements

10OV, 120V, 220V or 240V, +5%, -1 (%, 48 Hz to 66 Hz, 360VA max.

Weight : Net 13.6 kg (30.1 ib}, shipping 15.6 kg (34.3 Ib).
Dimensiens
133mm high, 426mm wide, 422mm deep (5.2 x 16.8 x 16.6 inches).

NOTES

1. Dimensions are tor general information only,
i dimensions are required for building spe-
cial enclosures, contact your HP field engi-
neer.

2. Dimensions are in millimetres and {inches).

DT VLt T I S ———"
LR .

s -

OPTIONS

Option 601
Burst. Preseiected number of pulses generated on receipt of trigger
signal. Number of Pulses: | to 9999,

Option 907

Frent Handle Kit, past number 5061--0089.
Ogption 908

Rack Mounting Kit, part number 50610079
Option 909

Combined Front Handle and Rack Mounting Kit,
part rumber 5061 —0083.

Option 910
Additional Operating and Service Manua!

Data subject to change
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installation

SECTION 1f
INSTALLATION

2—1 INTRODUCTION

2—2  This section provides instaliation instructions for the
instrument and its accessories, It aiso includes information
about initial inspection and damage claims, preparation for use,
and packaging, storage and shipment,

2—3 INITIAL INSPECTION

'2—4  Inspect the shipping container for damage. |f the con-
tainer or cushioning material is damaged, it should be kept

- until the contents of the shipment have been checked for com-
nleteness and the instrument has been checked mechanically
and electrically. The contents of the shipment shouid be as
shown in Figure 1—1 plus any accessories that were ordered
with the instrument, Procedures for checking the electrical
operation are given in Section 4. If the contents are incomplete,
if there is mechanical damage or defect, or if the instrument
does not ;;Jass the operator’s checks, notify the nearest Hewlett-
Packard office, Keep the shipping materials for carrier’s inspeg-
tion. The HP office will arrange for repair or replacement with-
out waiting for settiement,

2—5 PREPARATION FOR USE
2—6 Power Requirements

2-7 Fhe instrument requires a poWer source of 100V, 120V,
220V or 240V {+5%, —10%) at a freguency of 48 to 66 Hz
single phase. The maximum power consumption is 380V A,

2—8  Line Voltage Selection

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT make sure
that the instrument is set to the local line voltage.

2-8  Figure 2—1 provides information for line voltage and
fuse selection: '
4 AMP FLUSE 2 AMP FUSE
\ s
190 YV 120V 220V 240V

o

|

<] <

- n B

E | B

Figure 2—1. Switch Settings for the various Nominal Power-
line Voltages

1
i
i
i
e d PR ————

210 Power Cable

WARNING |

To avoid the possibility of injury or death, the following pre-
cautions must be followed before the instrument is switched
orn:

&, If this instrument is to be energized via an autotransfor-
mer for voitage reduction, make sure that the common
terminal is connected to the grounded poje of the power
source.

b.  Thepower cable plug shail only.bé inserted Into a socket
outlet provided with a protective ground contact, The Dro-
tectiveaction must not he negared hy thause of anextension
cord witholit a protective conductor.

c. Before switching on the instrument, the protective
ground-terminal of the instrument must be connected to a
protective conductor of the power cable. This is verified by
checking that the resistance between the instrument chassis
and the front panefs of all modules in the instrument and the
ground pin of the power cable plug is zero ohms,

2—11 |In accordance with international safety standards, this
instrument is equipped with a three-wire power cabie, When
connected to an appropriate ac power receptacle, this cable
grounds the instrument cabinet. The type of power cable
shipped with each instrument depends on the country of des-
tination. Refer to Figure 2—2 for the part number of the power
cords available,

2~12 if the ptug on the cable supplied does not fit your
power outlet, then cut the cable at the plug end and connect a
suitable plug. The plug should meet local safety requirements
and include the fotlowing features:

Minimum current rating of 4A
Ground connection
Cable clamp,

The colour coding used in the cable will depend on the cable
supplied (see Figure 2—2).

2-1



Installation

NEMA TYPE ANSI 73 H
HP Part No. 81201348

LINE = BLACK
NEUTRAL = WHITE
GROUND = YELLOW/GREEN

SCHURG TYPE CEE 7
HP Part No, 8120— 1889

LINE = BROWN
NEUTRAL = BLUE
GROUND = YELLOW/GREEN

851363
HP Part No. 81201351

LINE = BROWN
NEUTRAL = BLUE
GROUND » YELLOW/GREEN

ASC 112
HP Part No. 8120~ 1368

LINE = BROWN
NEUTRAL = B8LUE

Figure 2—2, Power Cables Available: Plug ldentification

213 Operating Environment

2—14 The instrument will cperate within specifications when

the ambient temperature is between 0°C and 55%C.

2—15 FRONT HANDLE/RACK MOUNTING

GROUND = YELLOW/GREEN

216 Figure 1-2 shows the possible handle/rack-mounting
configurations, If handles are fitted and subsequently need to
be removed, the plastic trim must first be taken off as shown in
Figure 23,

Litt a corner bf the plastie trim with a screvdtiver
and Giwe 3 034 13D I the direction of Me srrow

Figure 2—3. Removing Plastic Trim

22

Model 214B

217 CLAIMS AND REPACKAGING
218 Claims for Damage

2—18 |f physical damage is evident or if the instrument does
not meet specification when received, notify the carrier and the
nearest Hewtett-Packard Sales/Service Office. The Sales/Service
Office will arrange for repair or replacement of the unit with-
out waiting for settiement of the claim against the carrier.”

2—20 STORAGE AND SHIPMENT

2—21 The instrument can be stored or shipped at temperatures
between —40°C and 75°C. The instrument should be protected
from temperature extremes which cause condensation within
the instrument,

2—22 I the instrument is to be shipped to a Hewlett-Packard
Sales/Service Office, attach a tag showing owner, return address,
maodel number and full serial number and the type of service
required. The original shipping carton and packaging material
may be re-usabie but the Mewiett-Packard Sales/Service office
will also provide information and recommendations on materials
to be used if the original packing is not availabie or re-usabie,
General instructions for re-packing are as follows:

1. Wrap instrument in heavy paper or plastic,

2. Use strong shipping container. A double wall carton
made of 350-pound test material is adeguate.

3. use enough shock-absorbing material {3 1o 4-inch laver)
around all sides of instrument 10 provide firm cushion and
prevent movement inside container, Protect control panel
with cardboard.

4, Seatl shipping container securaly,

5. Mark shipping container FRAGILE to encourage care-
ful handiing.

6. In any correspondence, refer to instrument by model
number and serial number,
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Model 2148

Operation

SECTION il
OPERATION

3—1 INTRODUCTION

3-2 This operating section explains the functions of the
controls and indicators of the Model 214B Pulse Generator,
Front and rear panel controts and connectors are identified
and briefly described in Figure 3—1. A more detailed des-
eription of the control and connector functions is given in
the following paragraphs.

3--3 SPECIAL OPERATING CONSIDERATIONS

3—4 - Prior to operating the Model 214, the operator
shoutd familiarise himself with the controls and connectors
by reading this section in its entirety.

&
? WARNING

When operating in the 30- 100V amplitude range, the

output voltage is dangerous to life. Care should there-
fore be taken when connecting the 2148 to external

instruments.

3—5 The following steps should be taken before applying
power to the 2148B.

a} Read the safety summary at the front of this manual,
bl Be sure the power selector switches are set properly
for the power source being used to avoid instrument

damage.
CAUTION ?

“ Do not change the LINE SELECTQR switch setting
with the instrument on or with power connected to
the rear panel.

¢} When connecting the 2148 to an external device,
ensure that the device cannot be overioaded by the
2148 output.

3-—6 OPERATING MODE

3~7 The 214B operating mode is selected by pressing one
of three pushbuttons.

~ NORM when rate is determined by the internal
generator.

— EXT TRIG when an external trigger source is connected.
— GATE when the internal repetition rate generator needs
to be switched on only for the duration of an external

gating signal.

3-8 A more complete description of these three oparating
modes is given in the foliowing paragraphs.

3-8 NORM MODE

3—10  With this mode selected, the frequency is set via

the RATE pushbutton row and the calibrated RATE vernier.
For each pushbutton selection of rate range, a correspond-
ing period range is shown to simplify adjustment of pulse
position and pulse width, i.e. correct timing is assured when
the puise position and pulse width settings are fess than the

seiected period.

3-11 EXT TRIGGER MODE

3—12 With external trigger mode selected, 3 214B output
pulse is generated either by applying an external trigger
signal to the EXT INPUT connector or by aperation of the
MAN pushbutton. :

3—13 When operating from an external trigger source, the
trigger signal can be from de to 10MHz, with minimum
amplitude 0.5V centred on the trigger level, and minimum
pulse width 10ns, The trigger slope is then selectable via the
SLOPE slide switch, and trigger ievel adjustable between
—BV and +8V via the EXT INPUT LEVEL control.

NOTE:

To avoid incompatible timing settings, the pulse position
and pulse width settings should each be less than the
period of the external trigger signal,

‘314 When using the MAN pushbutton to generate an out-

put pulse, the SL.OPE slide switch must be set 1o MAN, and
then a single pulse is generated every timé the MAN push-
button is pressed. Other front panel controls are set to
obtain the desired pulse characteristics e.g. puise position,
pulse width, ampiitude.

31



uperation

3—15 GATE MGCDE

3—16 With gate mode selected, the internal repetition rate
generator is turned on either by applying an external signal
to the EXT INPUT connector or by operation of the MAN
pushbutmﬂ.'

3—17 I an external signal is applied, then pulses occur at .
the 214B output when:

a) with positive slope selected, the external signal is
more positive than the selected trigger level {selected
by EXT INPUT LEVEL control}. See figure 3—2.

b} with negative slope selected, the external signal is
more negative than the selected trigger level. See
figure 3—2.

SELECTED TRIGGER LEVEL .
GATE SIGNAL i
2748 QUTPUT

1S SLOPE saleciult ___} I._.I L.l L} L.....________F L.l LE U L—-——-.

2148 OUFPUT

nEcsiopg e PVPVILL T
Figure 3—2 2148 Qutputs in Gate Mode

In either case, the effective period of the gate signal shouid
be greater than the period selected at the RATE/PERIOD
controis. Also, as in NORM trigger mode, pulse position
and pulse width settings should be less then PERIGD
setting to avoid timing errors.

3—18 When using the MAN pushbuiton to generate output
pulses, the SLOPE slide switch must be set to MAN, then
2148 output pulses occur for as long as the MAN push-
button remains pressed. Other front panel controls are set
to obtain the desired pulse characteristics e.g. frequency,
detay, width etc,

3—19 PULSE POSITION

320 The ouiput pulse of the 2148 can be delayved or
advanced with respect to the trigger output, according to
the setting of DELAY/ADVANCE slide switch. In either
case, the range is selected via the PULSE POSITION push-
button row, and exact setting accompiished via the PULSE
POSITION calibrated vernter.

3—21  in the event of the selected delay/advance being
greater than the selected period, the TIMING ERROR LED
witl be itluminated and remain iliuminated as long as this
error relationship exists. (Note: the TIMING ERROR LED
functions only in NORM mode}.

3-22 For DOUBLE PULSE operation, the PULSE POSI-
TION controls are used 1o set the delay between the start of

3-2

Model 2148

the first pulse and start of the second pulse. In this mode,
the following timing conditions shouid be observed for a
true output: ‘

a}l the pulse pasition setting fess than the selected
period. {Note: in this mode, range 10n—.1u is not
specified)

b} the minimum separation between the first and second
pulse {see figure 3--3) is the minimum setting of the
selected pulse position range e.g. in Tm~—10m pulse
position range, minimum separation is Tms.

b~ SEPARAT QN - ey
I 1

Fe==m
t
i
]
[

PULSE !
POSITION
|

;
s s PERIQD  ——rrifnd

Figure 33, Timing parameters in Double Pulse Moda.

3~23 DUTY CYCLE

324 Duty cvcle is defined as the percentage ratio of puise
width to pulse period. With the 2¥4B, a DUTY CYCLE
pushbutton is provided, whereby:

—  if released, the WIDTH pushbutton row is operational,
and the vernier provides continuous width adjust-
ment within the selected range. In this case, the width
remains constant when the periad is changed, hence
duty cycle varies with frequency.

— if pressed, then only the DUTY CYCLE range push-
buttons are operationai, and the vernier provides
continuous adjustment of duty cycle within the
selected range. Once set, the duty cycle remains
constant in the event of a f'requeﬂcy change. This
feature is referred to as Constant Duty Cycle Mode
of operation.

3-25 When the DUTY CYCLE pushbutton is released, the
puise width is set via the WIDTH pushbutton row and related
verrtier, the duty cycle then being operator ~ calculated by
relating this time to the output pulse period, The maximum
duty cycle in this case (whether internal or external trigger)
i

— at least 10 % for the 30—100 V amplitude range
— &t least 50 % for all other amplitude ranges {up
to a max. pulse width 10 ms)’

if the maximum allowed duty cycle is exceeded, the 2148
output will be automatically disabled and thus safeguarded
from overioad.

The disabled condition is generally indicated by the
OVERLOAD LED. At rates above 4 MHz, however, the
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LED may not oper'ate. Conseguently, the user should verify
. width/period settings and not rely on the LED when

operating at higher rates.

The output is automaticaily re-enabled when the width/

period relationship is adjusted for a duty cycle at or below

the allowed maximum,

‘326 CONSTANT DUTY CYCLE MODE

3—27 The constant duty cycle mode is selected by pressing
the DUTY CYCLE pushbutton, and only functions when the
internal trigger is in operation i.e. NORM mode, GATE
mode, and BURST mode if option 001 is fitted.

3—28 When operating in constant duty cycle mode, diffe-
rent duty cyele limits exist according to the rate setting,
These are:

— typically B % fixed in the 1MHz—10MHz rate range

~  25-10% inthe .1MHz—1MHz rate range.

— 2510 % in the 10 kHz — .1 MHz rate range.

- {L1=10 % for all other frequency ranges.

For the two highest rate ranges, the duty cyele limits are
indicated by an illuminated LED. in those rate ranges where
the constant duty cycle can be adjusted (1MHz and iower},
the duty cycle is set via the DUTY CYCLE range push-
buttons and duty cycle vernier.

Whereas the settings on this vernier correspond to width
times, when the DUTY CYCLE pushbutton is relsased,
they are now used to set percentage duty cycle.

3-29 AMPLITUDE

330 The Mode! 2148 output amplitude is determined
primarity by the AMPLITUDE pushbutton row and

Operation

AMPLITUDE vernier. Also sffecting the cutput amplitude
are the 214B source impedance and the load impedance.
in the .3—1-3-10V amplitude ranges, the source impe-
dance is a fixed 80 ohm, and the amplitude indicated by
the pushbutton range and vernier setting is irue when
operating with a B0 ohm load.

"~ With a high load impedance in these ranges, the front pahet

ampiitude indication is one-half of the actuat amplitude.

On the 10—-30~100V amplitude ranges, the source

impedance is selectable via the INT LOAD pushbutton.
When this pushbutton is in the reteased position, a high
source impedance exists, and when depressed, a b0 ohm
source impedance is switched in. The tower amplitude scale
{10—30—-100} applies when either the load or the source
impedance is high {NOTE: one 53 ohm termination must
remain). The upper scale {5—15—50) applies when both
source and load impedances are 50 ohm. When the source
impedance is high, the HiZs LED is illuminated.

3-31 POLARITY

332 The polarity stide switch is used to set the polarity
of the selected amplitude with respect to 0V, e.g. with
amplitude set 1o 36V and polarity set to NEG, then the
output pulse transitions between GV and —386V.

33
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Performance Tests

SECTION IV
PERFORMANCE TESTS

41 INTRODUCTION

4-2 The procedures in this section test the ejectri-
cal performance of the puise generator using the specifi-
cations of Table 12 as performance standards. All tests
can be performed without access to the interior of the
instrument,

4-3 EQUIPMENT REQUIRED

44 Equipment required for the performance tests
is listed in Table 1—1, Recommended Test Equipment. Any
equipment that satisfies the critical specifications given

in the table may be substituted for the recommended
modet(s}.

4--5 TEST RECORD

4-6 Resuits of the performance tests may be tabu-
lated on the Test Record at the end of the test procedures.
The Test Record lists all of the tested specifications and
their acceptable limits. Test results recorded at incoming
inspection can be used for comparison in periodic main-
tenance, troubleshooting, and after repairs or adjustments.

47 PERFORMANCE TESTS

4--8 The performance tests given in this section
are suitable for incoming inspection, troubleshooting, or
preventive maintenance. During any performance test, all
shields and connecting hardware must be in piace. The
tests are designed to verify the published instrument
specifications, perform the tests in the order given and
record the data on the test card and/or in the data spaces
provided at the end of each procedure,

4--9 Each test is 'arranged so that the specification
fs written as it appears in Table 1—2, Next, a description
of the test and any special instructions or problem areas
are included. Each test that requires test eguipment has
a setup drawing and a list of the required equipment.
The inital steps of each procedure give control settings
requived for that particular test.
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4-10

REPETITION RATE; VERNIER ACCURACY

SPECIFICATION:

Repetition Rate 10 Hz to 10 MHz in six decade ranges.

In 30V — 100V amplitude range, maximum repetition rate is 4 MHz.
Calibrated vernier provides continuous adjustment within ranges.

Vernier Accuracy: £ {10% of setting + 1% of full scale}.

EQUIPMENT:

1.

2.

Counter/Timer
50 {2 Feedthrough

[«
L+]
[::] 5051 FEEDTHROUGH

2148
o | | v 3 rwoures f svmoons Y i COUNTER/TIMER
for——1
[ JO O O O o] %
o Q9 o o0 (o)
TRIG. OUT
Figure 4-1,

MODE .
PERIOD Range
PERIOD Vernier
POSITION Range. . . . .. o0 e i e e s
POSITION Vernier
DUTY CYCLE %
DUTY CYCLE Range
DUTY CYCLE Vernier
WIDTH RANGE ... .
AMPLITUDE Range
AMPLITUDE Vernier
INT 1.OAD
SLOPE e e e
DEL/ADV/D.P.
POLARITY

*

= don't care

Set counter to Period or Period AVG to get the best resolution,

Connect equipment as shown in Figure 4—1 and set 214B controls as follows:

NORM

g —

10

10n — .1y

1

B e ]

-

* R T e G F oS ifé{_;g-cf;{{.

*

AL

»* = Y ;!':;"
3-10

3

P

. POV
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PERFORMANCE TESTS

Parformanee Tests

3. Set PERIOD VERNIER exactly to 10,
Switch from range to range and check that
Counter/Timer reading is within the listed results.

s wpeiriten, DEETAA L et
A’M ‘,[ :@\/ﬁ/wﬁ,

o T

g’m Ao 5,4 s

4,  Set PERIOD VERNIER exactly to 1.
Switch from range fo range and check that
Counter/Timer reading is within the listed results.

5. For checking dial tracking set PERIOD VERNIER
exactly to the listed settings and check results.

PERIOD RANGE | VERNIER | RESULT

SETTING
dp—ip 10 890ns — 1110ns
u-10u 16 8900ns — 11100ns
10u— .1m 10 89us — 111us
dm— Tm 10 890 us ~ 1110Us
1m — 10m 10 8900 us — 11100us
10m — .1 10 B89ms — 11ims
PERIOD RANGE VERNIER | RESULT

SETTING
10m — .1 1 8000us — 12000 us
im — 10m 1 800us — 1200us
dm—1m 1 80w — 120us
10— .Tm 1 8000ns — 12000ns
T —W0u 1 800ns — 1200ns
Juw —tu 1 80ns — 120ns,

i

PERIOD RANGE | VERNIER | RESULT

SETTING
R 2 170ns — 230ns
gduo—Tu 3 260ns — 340ns
du—1u 4 380ns — 450ns
Ju—1u 4] 440ns — 560ns
dJu—1gp ] 530ns —670ns
du—tu 7 820ns — 780ns
du—1tpu 8 710ns — B90ns
Ju—tu 9 800ns — 1000ns
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4—11

PULSE POCSITION: DELAY; ADVANCE; VERNIER ACCURACY

SPECIFICATION:

DELAY: Pulse can be delayed with respect to the Trigger Output from +10ns [+ fxd delay)

to +10ms in 5 decade ranges. | Fixed delay is 50 ns & 10 ns |

ADVANCE: Pulse can be acvanced with respect to the Trigger Output from +10 ns {~fxd delay)

to +10 msin 5 decade ranges. [ Fixed delay is 50 ns £ 10 ns |

VERNIER: Accuracy £ (10% of setting + 1% of full scale) + fixed delay .
Fixed delay i5 80 ns £ 10 ns.

EQUIPMENT:

Sampling Oscilloscope Y gy

2x 20dB Coax Attenuator . e :
2 % 50 1 Feedthrough

Counter / Timer

CAUTION: Do not overload Attenuators and Oscilloscope Inputs.

1.

SAMPLING
OSCHLL OSCOPE

2148
== [ e B atiiaiuiin I Sitinion S iy §
o 10 O O QO A B
A ¢ o
TRIG
2008
out COAX ATTEN

CABLES EQUAL LENGTH e

Figure 4--2,

Connect equipment as shown in Figure 4—2 and set 2148 controls as follows:

MODE ... L S NORM
PERIOD Range ... ... . ... . . e Ve — 1
PERIOD Vernmier . ... .. e 10 Goll Qw
POSITION Range. . « .« o o o v e e oo e 10n — tu
POSITION Vernier. . . .. .. ... .. ... .... e 10

DUTY CYCLE % .. .. i e Depressed
DUTY CYCLE Range . ...................... *

DUTY CYCLE Vernier ... ... . e *
AMPLITUDE Range . .......... e 13
AMPLITUDE Vernier .. .. .. . o o . as reguired
INT LOAD e s e *

SLOPE e *
DEL/ADV JDP. . DELAY
QUTPUT POLARITY ...... e POS

* = don't care
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PERFORMANCE TESTS

Performance Tests

2. Trigger Sampiing Oscilloscope to Channet A and set Timebase to 20ns/DIV. ‘ w,_{ﬂm E"—*%f«“j wis Tt
3. Ensure that POSITION VERNIER is set exactly to 10, and measure time between
TRIG QUTPUT and OUTPUT signal. RESULT: 129 ns — 171 ns.
4, Set VERNIER exactly to 1 and check that delay is 48 ns — 72 ns.
5. Switeh 2148 to ADVANCED and with VERNIER set to 1 delay should be 28 ns — 52 ns.
6. Set Vernier exactly to 10 and measure time between QUTPUT and TRIG OUTPUT signal. ﬂ_,\.kfm ,{,JZ& "1'“’ *"A?”’*f"&’%
RESULT: 28 nsto 71 ns. ;
8. Change test setup to that shown in Figure 4—3 to check DELAY RANGES. .1p—tute im—10m.
S /‘4/‘“}‘*{"‘ =w
2148 #‘*Wc\ /Wﬂi\{' SN’ - - - __#_
" citga! on szt~ >4 .{,,J’(.v Mﬂﬂ’m ot
— aemomme T e mncmmns s COUNTER/TIMER ﬁ‘ﬁwﬁa ) 1%
I — D e ke
0o0g ¢ RISV “ﬁp P ﬁ),ﬁ;y"
T2 500 FEEDTHROUGH C‘}
‘\;’F _/L/g,ui’/ﬁ rk'\fﬁf\, f"}&-’&&zt s L
CABLES EQUAL LENGTH L. R P ,,f/(/ - ,/7'
Figure 43, /\,/ if w
| Vj/’ e
9. Set 2148 controls as follows: ’
MODE ....... . NORM
PERIOD Range . . - . . e e s 10m — .1
PERIOD Vernier . ... ... ... .. ... 10 ¢af
POSITION Range e e - tu
POSITION Vernier . . .. .. . .. ... . . .. ... 10
DUTY CYCLE ..... . o, Depressed
BUTY CYCLE Range . ... ... ... .. ... ..... *
DUTY CYCLE Vernier . .. ... .. .. .. ... ... o
AMPLITUDE Range ... ... .. ... . . i 13
AMPLITUDE Vernier .. .. ... ... . .. .. ... as required
INT LOAD . .. . e =
SLOPE ... ... .. . ..., -
DEL/ADV/D.P. pEL>
CUTPUT POLARITY POS

* = don't care
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10.

1.

Measure time between positive going edge of Trigger and positive going edge of Output signat for
specifications. First with POSITION. VERNIER set exactly to 10 and then with POSITION

VERNMNIER exactly set to 1. _ / ey T s

POSITION VERNIER RESULT VERNIER RESULT
RANGE SETTING SETTING
g = u 10 L3S A TES | JeDars </ EDn
Tu— 10y 10 8.94 us —11.18 us i BAQ s - 1.26 ps
10— .1m 10 89.04 us — 111.06 us 1 8.04 s — 12.06 us
Jdm - Tm 10 890 us — 1110 us 1 80 us — 120 us
Tm — 10m 10 8900 us — 11100 us 1 800 us — 1200 us

For checking dial tracking set POSITION VERNIER exactly to the listed settings
and check resuits.

) . ;{ o F.)c'g{ﬁf"’&f’w&‘ o T
e kA B { - T v ot '7;/(/:4 Vd wandy Uho
§ R ] r& L . }L“S*‘fi o ¢ i» >
POSITION VERNIER RESULT WA e R
RANGE SETTING
tm—10m 2 1700 ys — 2300 s Tn D L
3 2600 us — 3400 ps K .9
4 3500 ;s — 4500 us ¥ o or.os
5 4400 ys — 5600 us S G %
6 5300 ys — 6700 us O e
7 6200 us — 7800 us AR S
8 7100 ys ~ B0 us A G
g 8000 ys — 10000 us 9 o+ o

L N T L)
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PERFORMANCE TESTS

Parformance Tests

4—12

SPECIFICATION:
WIDTH 25ns to 10ms in 6 decade ranges continuously adjustable by vernier,
VERNIER ACCURACY - (10% of setting + 1% of full scaie}

EQUIPMENT:
Sampting Oscilloscope

+{10% of setting + 1% of fuli scale + Bns}.

DUTY. CYCLE = 10% for 30— 100V amplitude range

20dB Attenuator

20dB Attenuator S0W

Tee

= 5B0% for all other ranges

CAUTION: Do not overload Attenuators and Oscilloscopes Inputs.

1.

2.

Connect eguipment as shown in Figure 4—4 and set 2148 controls as follows:

MODE

WIDTH Range
WIDTH Vernier
AMPLITUDE Range
AMPLITUDE Vernier
INT LOAD
SLOPE

DEL/ADV/D.P.

* = don't care

Measure pulise width at 50% of amplitude with WIDTH VERNIER set exactly to"

RESULT: 21.5 — 33.bns.

. O

PERIOD Range ..
PERIOD Vernier ..
POSITION Range. . . .
POSITION Vernier. . .
DUTY CYCLE % ..

QUTPUT POLARITY

SAMPLING
O5CILLOSCOPE

Figure 4—4.

3 {30V)
Depressed
DEL

PCS

PULSE WIDTH; VERNIER ACCURACY; MAX. DUTY CYCLE

4.5
35,

MOT B EOED
- e
wj Ly, cﬁ—r—m’%ﬂw/'f’"

VLS
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PERFORMANCE TEST

3. Set WIDTH VERNIER exactly to 10. Pulse Width should be 89 — 116ns. & F¢ ¥

4. Select .1p — 1u WIDTH range and check puise w;d‘{h with WIDTH VERNIER set to 10;
RESULT:.890u — 1.115us. £
With VERNIER setto 1; RESULT: 80 ns — 125 ns.

5. Select .1p — 1iu PERIOD range and set PERIGQD vernier to 3 and adjust the Sampling
Oscilloscope so that one period is displayed,

6. Increase WIDTH (duty cycie}. RESULT: Maximum Duty Cycle must be 2 50% before signal
disappears and 2148 OVERLOAD LED is Hluminated.
A Q\J/DA . L{;&Jctx, X0 Cm(—nom,{»@/lﬂ b,},\ AR L.;] M‘{"ﬁ‘ﬁ"
7. Select 25 n — .1 y WIDTH range and set QUTPUT AMPLITUDE 1o 100V (50V). L'F“\j?.m,f'

B.  Increase WiDTH and check that Duty Cycle is = 10% before 2148 QUTPUT is switched off ef»jg, .
and OVERLOAD LED is on. Switch 214B to 1-3 V AMPLITUDE range. Qig;mikh% { . E’ s uﬁ o gt ¥

[’EM—M 3‘ V'ui\ft AR \/5‘5‘01(

2148
bt
({ | m—y i riarre: Jf v S i | COUNTER/TIMER
ol @ O 0 O of, }
o0% @
|
50%1
g >
Figure 4-5, & Vo .\i‘{',{i‘!i.'—;»'u.-:ﬂcz_/C-l, .

At TR AL

9. Change Test setup as shown in Figure 4—5 to measure Pulse Width in the 4 highest
ranges. Set 214B controls as follows:

MODE ... NORM
PERIOD Range . . . e e 10m - .1
PERIOD Vernier . . . .. .ot i e e i e e 3
POSITIONRange. . . .. ....... ... .. .. . . . .. ... *
POSITION Vernier. .. .. . e i *

DUTY CYCLE % ... . e e Released
WIDTH Range . ... .......... e e e T — 10u
WIDTH Vernter ... ... ... ... ... .00, 1
AMPLITUDE Range . ..., ... .. .. 1-3
AMPLITUDE Vernier ... .. ... ... ... .. ......... 3 {3V}
INT LOAD . e *
SLOPE e *
DEL/ADVIDP. . e DEL
QUTPUT POLARITY ... . . . . POS

* = don't care

BA Lo T aan KA. bt M oA
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PERFORMANCE TESTS

10.

11

for specifications.

Check Vernier Accuracy for specifications as listed.

WIDTH RANGE |VERNIERRESULT VERNIER RESULT
SETTING SETTING
1w — 10 1 Bus —1.208us 10 8.90us — 11.10us
10u~ .Im 1 8.00 us — 12.00 us |10 89.0s — 111.0is
- Tm 1 B0 us — 120 us 10 890us — 1110us
tm — 10m 1 800 us — 1200 us 10 8900us — 11100us
WIDTH RANGE | VERNIER RESULT
SETTING
Tm ~ 10m 9 8000 s — 10 000 us
tm - 10m 8 7100 us — BA00uUs
im — 10m 7 6200 us — 7800us
Tm — 10m 6 5300 us — B700us
im — 10m 5 4400 s — 5600 s
im— 10m 4 3500 us — 4500 us ,\J‘ (fc)\—c
im — 10m 3 2600us — 3400us e b S
tm — 10m 2 1700us - 2300us

By ,J?&zv-«efq G A’\}“M“‘“‘f’”"’%'

SHepe
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413 CONSTANT DUTY CYLCE; VERNIER ACCURACY

SPECIFICATION
Duty cycle of output puise remains constant when puise period is ch
Typicaily 8% fixed for 16-1 MHz frequency range
2.5% to 10% far 1 — .1 MHz frequency range
25% to 10% for 1 MHz — 10 KHz
A% to 10% for all other frequency ranges
Vernier Accuracy £ (15% of setting + 1% of full scale}

EQUIPMENT:
Sampling Oscilloscope
Counter/Timer
5082 Feedthrough
Tee
20dB Attenuator

CAUTION: Do not overload Attenuators and Inputs

anged.

SAMPLING

QSCH LOSCORE

2148
COUNTER/THIMER e} i B oo B e S i |
[T =g
° ] o0 O 0 0
o © o O QTRIG Jo

Figure 4—6

1. Connect equipment as shown in Figure  4—6 and set 214B controls as fol
MODE ... e e e NORM
PERIOD Range ., ... ... ... ... ... Ap -
PERIOD Vernier .. ... ... .. i 10
POSITION Range. .. . . o0 i et e e s 10n — .ig
POSITION Vernier. . .. . ... . e e 1
DUTY CYCLE % ... ... . i Depressed
DUTY CYCLE Vernier ..., .. .... e e e e *
DUTY CYCLE Range ... ... .. 0oty *
AMPLITUDE Range .. ... . vt viee e -3
AMPLITUDE Vernier ... ... . .. .. i 33V}
INT LOAD Lok
SLOPE . e *
DEL/ADV/DP. DEL
OQUTPUT POLARITY .. i POS

¥ = don't care

(o]
13
! :
Qsem—&ggmﬁoueﬂ : 2008
i
' |
/

lows:
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Performance Tests

6.

7.

|

™ W

Adiust 2148 PERICD VERNIER for exactly 1000ns reading on counter and measure output

pulse width, RESULT: typically 80ns. (8%). Fixed duty cyele is indicated by LED.

P e
0y

Select 1us — 10us PERIOD range and adjust PERIOD for 10 000ns. {2.5—10% duty cycle

range is indicated by LED).

Set DUTY CYCLE VERNIER (WIDTH VERNIER) to 2.5 and measure pulse width.

RESULT: 202.5 - 297.5ns.

FEie e oK

- With VERNIER set to 10 width shouid be 840 — 1160ns. .

NOTE: Trigger Sampling Oscilloscope EXT after adjusting PERIOD with Counter/Timer,

Change Test Setup as shown in Figure 4—7 and set 214B controls as follows:

MODE
PERIOD Range
PERIOD Vernier

POSITION Range. . ... ... ... . .. e,

POSITION Vernier
DUTY CYCLE %

INT LOAD
SLOPE
DEL/ADV/D.P,

OUTPUT POLARITY

* = don't care

Trigyer Counter/Timer channe!l A to ./ and channel B to "\_. Switch toc PERIOD and ca~" A

2148
a3 e B s S it oo COUNTER/TIMER
O ° |
c 0% 2

Figure 47

adiust 2148 PERIOD for exactly 100.0ms.

Pusit  DuTY CYeug

1=id

DUTY CYCLE Range
DUTY CYCLE Vernier
AMPLITUDE Range
AMPLITUDE Vernier

JE

500!

g =1

¥ i
B N e ("7(”*‘
_'ﬁ:’w‘* (w - -+ Ty
;Lo s © i
\ﬂﬁ’&w o g Oj&?
A
(j-"f j(l.
! y:r* Qf
A s f,uz.h w
g
4 ‘%m‘ﬁs—LM

Set 2148 DUTY CYCLE VERNIER exactly to 1 {.1%) and switch Counter/Timer to Time
fnterv. A to B . RESULT: 75 ~ 125us.

Set DUTY CYCLE VERNIER exactly to 10 (1%} and measure pulse width . RESULT: 840 —

1160us.
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PERFORMANCE TESTS

10. LE range on the 2148 and check DUTY CYCLE vernier accuracy

with PERIOD set exactly 10 100,0ms,

PERIOD VERMIER

SETTING
100.0ms 10 8.4ms — 11.6ms
100.0ms 9 7.56ms — 10.45ms
100.0ms 8 6.70ms -~ 9.30ms
100.0ms 7 5.85ms — 8.16ms
100.0ms 6 ‘5.00ms — 7.00ms
100.0ms b 4.16ms — 5.85ms
100.0ms 4 3.30ms — 4.70ms
100.0ms 3 2.45ms — 3.65ms
100.0ms 2 1.60ms — 2.40ms
100.0ms i 75ms — 1.25ms

11, Adjust PERIOD to exactly 10ms and check that with DUTY CYCLE vernier set to 1 width is
75us — 125us.
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414

PULSE AMPLITUDE; VERNIER ACCURACY; SOURCE IMPEDANCE

SPECIFICATION:

EQUIPMENT:

0.3V to 100V into 50 {1 . 5 Ranges with calibrated vernier providing continuous

adjustment within ranges.
Vernier Accuracy: £ 10% of setting.

Sampling Oscilloscope

20dB Attenuator

20dB Attenuator bOW

CAUTION: Do not overicad Attenuators and Inputs.

2148

SAMPLING
OSCH. LOSCOPE

| v | | o rnass I S S w—

0@0%609

‘
Figure4—8  — 7 oo 0T
1. Connect equipment as shown in Figure 4—8 and set 214B controls as follows:

MODE NORM
PERIOD Range  ........... S10p—dm 2 J oK HE
PERIOD Vernier ... .. ... ...... o1 .
POSITION Range. . .. ... ...... du—-1u
POSITION Vernier . .. ...... .. ..... as required
DUTYCYCLE%  ....... Released
WIDTHRange . ............. ..... 25 — u
WIDTH Vernier .. .. ... ... .. 16
AMPLITUDE Range . ............ 30100
AMPLITUDE Vernier ... ... 3 (30V)
INTLOAD ... . Released
SLOPE . ... .. .. *
DEL/ADV/DP. ... .. ... . DEL
QUTPUT POLARITY ... ... ...... POS

* = don't care

S y
o ¥ {sf S AL

P

— N e Mf\t
: P

b -
&-.5*0 o Ty

SNJBr i GATTE
i ‘,;,\,Ll.l?é.. “%
s 6

L

f_:? o T o 2
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2. Measure pulse amplitude with INT. LOAD pushbutton released and then depressed in 30— 100
and 10—-30V AMPLITUDE ranges for specifications listed below. — < = O‘{D‘,‘
. 6—)(:*,,9"' eyttt S
NOTE: Migh source impedance is indicated by LED, A AR M‘L"‘“Mﬁ’d
AMPLITUDE | VERNIER | RESULT RESULT TS T
RANGE SETTING INT. LOAD OFF INT. LOAD ON A\ﬂ/ﬁv“{ i 4
AR . A 3
30-100 27V ~ 33V 135V 165V | 50
. U - - ¢ ’ - Y
O o ETER 10 9ov — 110V 45Y - 5BV _ 5 !
10—-30 3 27V — 33V 13.5V — 16.5V DARK
1 oV — 11V 4.5V — 58V SCALE
o FEKN
3. Switch 2148 AMPLITUDE range to .3 — 1 and WErBve oS 200 ttEnuUater.
4. Check AMPLITUDE ranges with VERNIER settings as listed.
AMPLITUDE VERNIER BESULT
RANGE SETTING
3V -1 3 27V — 33V
3V -1 10 BV - 11V
1V —3 3 2.7V — 3.3V DARK
V-3 1 BV - 11V SCALE
5.  Select 3-10V AMPLITUDE range and measure Vernier Accuracy.

AMPLITUDE VERNIER RESULT
RANGE SETTING

310 3 2.7V — 3.3V
3--1C 4 3.6V — 4.4V
3—10 5 45V — b5V
310 8 54V - 6.6V
3—-10 7 6.3V — 7.7V
310 8 7.2V - 88V
3-10 9 8.1V — 8.9V
310 10 9V — 11V
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PERFORMARNCE TESTS

415

SPECIFICATION:

Transition times < 15ns for leading and trailing edges. Preshoot, overshoot and
Ringing < = 5 % of pulse amplitude. Polarity: Positive or negative, switch selectable.

EQUIPMENT:
Sampling Oscilloscope
20dB Attenuator
20dB Attenuator 50W

Yyes

CAUTION: Do not overload Attenuators and Inputs

g 500~ TEAmidires €

SAMPLING
OSCILLOSCOPE

214p
s  msmmmeys B il B it S v iy
o]0 O © Q| |a T o TEAST WTE
00 G ¢ 09 B
e f_/& iy b g )
: & KT

TRANSITION TIMES; PRESHOOT; OVERSHOOT; RINGING; PULSE POLARITY

Ve Siesse @RI,

Figure 4—9
1. Connect equipment as shown in Figure 4—8 and set 214B controts as follows:
MODE ... ... ... ... ... ... NORM
PERIOD Range ... ............... 108 —tm
PERIOD Vernder .. .............. 1
POSITIONRange. . . ............. dH - T
POSITION Vernier . . . ... ... ... ..... as required
DUTYCYCLE% ................ Released
WIDTH Range .. ... ... ........ 2bn — . 1u
WIDTH Vernier .. ........ ... . ..., 10 » _
AMPLITUDE Range .............. 1030 g pevs  vELTyedn BEAMeT
AMPLITUDE Vernier .............. TovI_S o e s e T SuAe
INTLOAD. . ... . ... . .., Released o _ o
SLOPE . ovveoe e x FACTO A Qa2 LEEEA
DEL/ADV/DE,. DEL
OUTPUT POLARITY ... .. ......... as required

* = don't care
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PERFORMANCE TESTS

2, Measure transition time of leading and trailing edge from 10% to 90% of puise amplitude
for positive and negative going puise.

100%
AMPLITUDE

ANMPLITUDE

—— e 90%

3. Measure Preshoot, Overshoot and Ringing of Positive and Negative pulse.

5% 5%
OVERSHOOT RINGING

BRI S |

R A A e
PRESHOOT
100%
AMPLITUDE
100%
AMPLITUDE
5%
PRESHOOT ?
“""'f - o 5% DROOP
oveERsHooT RINGING
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Performance Tests

4-16

TRIGGER OUTPUT; DOUBLE PULSE

"SPECIFICATION:

EQUIPMENT:
Sampling Oscilioscope
20dB Attenuator
20dB Attenuator SOW
SAMPLING
DSCILLOSCOPE
214E
o v B wiihdinini I it W v
sCJ0 O O ©
[ol*} 0 Q O o
TRG. OUT
[jzoaa
Figure 4—10.

1. Connect equipment as shown in Figure 4—10 and set 214B controls as follows:
MODE ... . . NORM
PERIODRange .. ........ e Tu—1tu
PERIOD Vernier ... ... . ... ... ...... 2
POSITION Range. . . . ... ... ... ...... N — e
POSITION Vernier. . .. .. ... ... . ... t
DUTYCYCLE% . . ..o oo e e *

BUTY CYCLE /WIDTH Range .......... *
AMPLITUDERange ................ 3-10
AMPLITUDE Vernier .. .. ..., .\..... 3(3v)
INTLOAD .. ... oo
SLOPE . ... .. . . . *
DEL/ADV/DP. ... .. o . *

CTrigger Gutput: Minimum Amplitude +5V
{from 50 ohm into open circuit). Pulise Width: 10ns typical,

Double Pulse: 5 MHz in ail ranges except 30V — 100V range.
tn 30V--100V range, the maximum frequency is 2 MHz. Minimum
separation between double pulse is 100ns.

OQUTPUT POLARITY ................ *

* = don't.care

2. Measure amplitude and width of trigger signal.
RESULT: Amplitude = 2.5V {from 50£} into 5082)
Width 10ns typical.
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SAMPLING
OSCILLOSCOPE

2148
— o B et s S et
s 30 © 0 ©
2 (P (e e
2048 ?OdB
Figure 4—11

Change Test Setup as shown in Figure 4—11 to check Double Pulse Mode. Set 2148
controls as follows: : '

- CAUTION: Do not overfoad Attenuators and Inputs.

MODE . ... ... ... .. .. .. . ... .. NORM
PERIOD Range ... ... ... g — 1
PERIOD Vernier , . .. ... ..., . ....... 5 {2 MHz}
POSITION Range .. ........ .. ..... Su—1p
POSITION Vernier. .. ............... 2
DUTYCYCLE % ... ............ Released
WIDTH Range ... ... oot 25ns — . 1u
WIDTH Vernier ..., ..., ... ........ 2
AMPLITUDE Range .. ............. 30100
AMPLITUDE Vernier ... ............ 5 (50V)
INT LOAD ... .. Released
SLOPE .. * '
DEL/ADV/DR. . L. DOUBLE PULSE
QUTPUT POLARITY .. ... ... ... POS

* = don't care

Adiust Sampling Oscitloscope so that both pulses are displayed.

Turn POSITION Vernier slowly COW and check that both puises are stiil e Bt
displayed when minimurm separation (100ns) is reached. THOE DOAND g w o b
s DELAY L gant Emww CLp € .L-.:-‘&\

g

Set 214B PERIOD Vernier to 2 (5 MHz} and switch to 1030 V AMPLITUDE range.

Check that DOUBLE PULSE mode is operating at .2us PERIOD setting.  Jugy anevieg il B e ?M;‘m
t.'wm,-\'a 1 #hao Cop, Lot T {'i-,:'
- 500ns PERIOD » Claw Al
E |
1
| E
E

L -%*ﬂ‘—x?j.q
s ot g, g

FMIN, A FiE T

{ SEPARATION "{5 Foeti o

100ns l_‘l .\”,\,qo el
30V-100V RANGE , e:::';cw ‘(:V;A;;
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PERFORMANCE TESTS

4-17 EXTERNAL MODES; TRIGGER; GATE; {BURST -~

SPECIFICATION:
' “Ext. Trigger Mode. An output pulse is generated for each input pulise.
Gate Mode. Gating signal turns on repetition rate generator. First pulse occurs after
start of gate signal, and last pulse is always completed even if gate ends during
generation of last pulse.
Burst Mode. Preselected number of pulses generated on receipt of trigger signal.
Number of pulses: 1 to 9999. Minimum Spacing between Bursts: 200ns.

EQUIPMENT:
Pulse Generator
Oscilloscope
2 x. 50 & Feedthrough
Tee

CAUTION: Do not overload Attenuators and Inputs.

ST e
B e

OSCHLOSCOPE
Py - C R E
PULSE GENERATOR ' 2148
. i’e‘){’ IR "% = — e s TRIG
TRIG  OUT o[ TT0 O © O . A Bl
¢ @ —“C’ oout 4 abriﬁrl orext. L5 919
W
L}.;
I
Figure 412
1. Connect equipment as shown in Figure 4—12 and set 274B controls as fotlows:
MODE ... EXT TRIG
PERIOD Range ................ due —1u
PERIOD Vernier ... ... ... ... ..., 1
POSITION Range. . . ... .......... 10n - 1u
POSITION Vernier. . . ............ 1
DUTY CYCLE% . ... ... ....... Released
WIDTH Range  ................ 25n — 1u
WIDTH Vernier . ... ... .. ....... 3
AMPLITUDE Range .. .......... 13
AMPLITUDE Vernier .. ... ....... as required
INT. LOAD ..o *
SLOPE ... .. as required
DEL.ABV.DP. ... ... . . ... DEL
QUTPUT POLARITY ... . ... ..... POS

* = don't care
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PERFORMANCE TESTS

i’.:
e eyt £ [ MR

. o
LD < i o e LRAAAD e
Pkl k) !

L 0oty .
Tt S j;f.{j"'

i d»l\( m}e,_,f;:}[

2. Set Pulse Generator to 10ns pulse width, amplitude to 0.5V peak to peak min. and adjust &7 ¥is MM%
PERIOD for 100ns. P

3. Trigger 2148 with EXT INPUT LEVEL Control and check that for each ext. trigger pulse one
2148 output pulse is generated with SLOPE set to NEG and then one pulse with SLOPE set to POS.

EXT TRIGGER

+ SLOPE I | }\ ‘ 2148 OUTPUT
I I
1 I .
- SL.OPE _r_] } l I i E ! I ! l l 2148 QUTPUT
| APPROX, i :
RTPATYS S Ny :

o - Lo,
o Tl s ot Reeadidg,

_p.i DELAY PLUS Bt gty
DELAY SETTING

ot Lidﬂfwf ey \@{

i

NOTE: It might be necessary to readjust INPUT LEVEL Control when changing SLOPE,

4. Select BURST MODE and set F’uise Generator to the next PERIOD range down the scale

5. Set NUMBER OF PULSES from 0001 up to 0009 and check that the selected number of
pulses corresponcis to the dlspiayed stgna!

e, & G { lm’f?'\f.f :‘u

6. watch 2148 1o GATE MODE and increase external pulse wsdth (GATE SIGNAL)

7. When increasing GATE SIGNAL number of pulses should increase step by step.

8. Check GATE MODE with SLOPE set to — .

.....

INT. DEL +
DEL. SETT.

|

GATE SIGNAL _J

[ ]

2148 QUTPUT SLOPE +

1
) S [ SR B R

214!5 OUTPUT SLOPE —-_J_i f_]

T
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4—18 VARIABLE TRIGGER LEVEL; SENSITIVITY

SPECIFICATION: |
Trigger Level: Continuousiy variable from —5V to +5BV.
Sensitivity: b00mV peak to peak.

EQUIPMENT:
Oscilloscope
Sinewave Generator
Tee

CAUTION: Do not overload Oscilloscope Inputs.

OSCHL LOSCORE

SINEWAVE GENERATOR
214E ]m D
i o B e R evwamm S s T T
oCJO O O © Q0
ING QTHIG CUT  OUTG 9 90 O oIS g
[
Figure 4—13
1. Connect equipment as shown in Figure 4—13 and set 214B controls as follows:

MODE . . EXT TRIG

PERIOD Range .. ................. %

PERIOD Vernier ... ... ... .. ...... *

POSITIONRange. . . ... ...... .. ... 100 -~ u

POSITION Vernier. . ... ............. 1

DUTY CYCLE % .. ... .. ... .. ..... Releasad

WIDTH Range .. ................. I FYRE T

WIDTH Vernier ........... .. ...... 10

AMPLITUDE Range  .............. . 310V

AMPLITUDE Vernier .. ............. as required

INT LOAD *

SLOPE ... .. ... *

DEL/ADV/DPB. . .. ... ... ... DEL

OUTPUT POLARITY ... ............ POS

EXT INPUT LEVEL ... ... . ... as required

2. Set Sinewave Generator to 100 KHz and 11V amplitude peak to peak.
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PERFORMANCE TESTS

3. Set Oscilloscope controls to get a display as shown in Figure 4—14.

4. Vary EXT. INPUT LEVEL control from CCW to CW and check that trigger level is
adjustable within +5V and -5V (Figure 4—14).

5. Repeat step 4 with SLOPE set to — and check trigger level variation as shown in

Figure 4—15,
! -
500mV | 45Y
1 |
&
L]
n
El
[ | sy
L] bt S
Figure 4—14 Figure 4—15
.
| L o ™
;{é‘w'% A
- ' 607
./\Ff'\,{w . , (./ {n
bp"h/‘mb
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PERFORMANCE TESTS
Table 4—1. Performance Test Record
Hewleti-Packard Company
Model 214B/214B Option 001 Tested By
Pulse Gensrator
Serial No, Date
Para. No. Test Description Result
Min. Max. Actual
410 REPETITION RATE: VERNIER ACCURACY
PERIOD RANGE VERNIER SETTING
du=1u" 10 890ns | 1110ns
Tu—10u 10 8900 ns 11100 ns
Nu—1m 10 89 us 111 us
Agm—-1m 10 880 us 110 us
tm-10m 10 8800 us {11100 s
1M0m-—.1 10 89 ms 111 ms
1M0m—.1 1 8000 us [12000 ps
Tm-—10m 1 800 us 1200 ps
dm—-1m 1 80 us 120 us
10 —.1m 1 8000 ns 12000 ns
Tu — 10u 1 800ns | 1200 ns
Ju—1tu i 80 ns 120 ns
du—1pu 2 170 ns 230 ns
3 260 ns 340 ns
4 350 ns 450 ns
5 440 ns 560 ns
6 530 ns 670 ns
7 620 ns 780 ns
8 710 ns 890 ns
9 800 ns 1000 ns

423
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PERFORMANCE TESTS

WIQGEL 2148

Para No. Test Description Result
Min. Max. Actual.
411 PULSE POSITION: DELAY; ADVANCE;
VERNIER ACCURACY
Time between TRIGGER OUTPUT and OUTPUT
DELAY: with VERNIER set to 10 129 ns 171 ns
DELAY: with VERNIER set to 1 48 ns 72 ns
ADVANCE: with POSITION VERNIER set to 1 2B ns 52 ns
Time between OUTPUT and TRIGGER QUTPUT
ADVANCED: with POSITION VERNIER set 10 10 29 ns 71ns
DELAY RANGE VERNIER SETTING
du—1tu 10 830 us 1170 us
Tu— 10 0 8.94 us 11.16 us
10 u—.1m 10 89.04us {11106 us
Am—-1m 10 890 us 1110 us
im—10m 10 8800 pus 1100 us
=1 i 120 ns 186G ns
Tu-—10p 1 B840 s 1.26 us
Wope—.1m 1 8.04 us 12.06 us
Am—1m 1 80 us 120 us
Tm-10m 1 800 us 12001 5
Tm-—10m 2 1700 us 2300 us
Tm—10m 3 2600 us | 3400 us
Tm—10m 4 3500 us | 4500 us
Tm—10m 5 4400 us | 5600 us
Tm-—10m 6 5300 us | 6700 us
Tm—10m 7 6200 us | 7800 us
1m-10m 8 7100 us | 8900 us
Tm—10m 9 8000 us 10000 us
4--24

Parfrrmmnnnn Tacte
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Result
Para No. Test Description
Min. Max. Actual
412 PULSE WIDTH: VERNIER ACCURACY
MAX. DUTY CYCLE
Pulse width  WIDTH VERNIER set to 2.5 21.5ns 335 ﬁs
Pulse width  WITH VERNIER setto 10 ‘89 ns 116 ns
1 —1 Range WIDTH VEBNIER set 1o 10 .BO0 us 1.115 us
1 —1 Range WIDTH VERNIER set to 1 80 ns 125 ns
Maximum Duty Cycle = 50 %
Maximum Duty Cycle (100 V ampi.itude) Z10%
WIDTH RANGE VERNIER SETTING
tu—10u 1 BOus 1,205 ps
MWWu—.1m 1 8.00 us 12.00 us
dm—1m 1 80.0 us 120.0 us
Tm—10m 1 800.0 us 1200 us
Tm-10m 10 8900 us 11100u s
dm—1m 10 890 us TH10 us
Wu—.Im 10 89.0 us 111.0 ps
tu—10u 10 8.90u s 1110 us
Tm—10m 9 8000 us 10000 us
Pm—10m 8 7100 us | 8900 us
Tm—10m 7 8200 us | 7800 us
tm—10m 6 b300 us | 6700 us
Tm—10m 5 4400 ps 5600 us
im-— 10m 4 3500 us | 4500 us
Tm—-10m 3 2600 us | 3400 us
Tm~-10m 2 1700 us | 2300 us
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Model 2148

Para. No. Test Description Result
Min. Max. Actual
413 CONSTANT DUTY CYCLE; VERNIER
ACCURACY
Constant Duty Cycle at 1000 ns Period 80 ns typ.
Constant Duty Cycle with Vernier set to 2.5 202.5ns | 2975 s
Constant Duty Cycle with Vernier set to 10 840 ns 1160 ns
Constant Duty Cycle at 100 ms PERIOD
with Vernier setto 1 75 us 125 us
with Vernier set to 10 840 us 1160 us
PERIOD VERNIER SETTING
100.0 ms 10 B4ms | 11.6ms
100.0 ms g 7.55 ms 10.45 ms
100.0 ms 8 8.70ms | 8.30ms
100.0 ms 7 585 ms 8.15 ms
100.0 ms 6 5.00 ms 7.00 ms
100.0 ms b 4.15 ms 5.8b ms
100.0 ms 4 3.30 ms 4.70 ms
100.0 ms 3 2.45 ms 3.65ms
100.0 ms 2 1.60 ms 2.40 ms
100.0 ms i 75 ms 1.25 ms
10 ms 1 75 us 125 s
4-—14 PULSE AMPLITUDE: VERNIER ACCURACY
SOURCE IMPEDANCE
AMPLITUDE RANGE VERNIER SETTING
INTERNAL LOAD OFF
30 — 100 3 27V 3V
10 ao v 110V
10 — 30 3 DARK 27V 33V
1 SCALE 9V 1V
INTERNAL LOAD ON
30 - 100 3 13.5 V 16.5 Vv
10 45V 55V
10-30 . 3 DARK 13.5V 16.5 vV
1 SCALE 45V 5BV
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rerformance 4 ests

Para. No. Test Description Resuit
Min. Max. Actual
AMPLITUDE RANGE VERNIER SETTING
BV -1 3 27V 33V
3V -1 10 NeRY HA Y
1V -3 3 DARK 27V 33V
TV-—-3 1 SCALE gV 1.1V
IV—10Vv 3 2TV 3.3V
3IV-10V 4 3.6V 4.4V
3IV-10V 5 4.5V 55V
IV—-10V 6 5.4V 6.6V
3IV—-10V 7 6.3V 79N
3IV-10V 8 7.2V 8.8V
3V-—-10V 9 8.1V 8.9V
3IV—-10V 10 9V (ERY
415 TRANSITION TIMES; PRESHOOT,; OVERSHOOT;
RINGING; PULSE POLARITY
Positive Pulse
Transition Time Leading edge < 15ns
Transition Time Trailing edge < 15ns
Overshoot <xh%
Ringing wt5%
Prashoot <*BY%
Negative Pulse
Transition Time Leading edge < 16 ns
Transition Time Trailing edge = 15 ns
Overshoot £*+5%
Ringing <Eh5%
Preshoot LE5%
4-16 TRIGGER QUTPUT; DOUBLE PULSE
Trigger Amplitude {from 50 £2 into 50 ) 225V
Width 10 ns typ.
Minimum Separation < 100 ns
DOUBLE PULSE 5 MMz 1030 V Range

4-27
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wlode} 4148

Para. No.

Test Description

Result

Min. Max.

Actual

4-17

EXTERNAL MODES: TRIGGER: GATE;
BURST

Trigger Output for each Pulse
positive Slope
negative Stope

Number of Bursts

Increasing number pulses in GATE MODE

VARIABLE TRIGGER LEVEL; SENSIVITY

Trigger Level positive slope
Trigger Levei regative slope

Trigger Sensivity

~5 V1o +5
—~5 Vo5V

< 6500 mVpp

Parfnrmanea Tocte
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Adiustments

SECTION V
ADJUSTMENTS

5-1 INTRODUCTION

52  This section describes the adiustments which will
return the instrument to peak operating condition after
repairs are compteted.

5—3 SAFETY CONSIDERATIONS

54  Although this instrument has been designed in
accordance with international safety standards, this manual
contains information, cautions, and warnings which must
be followed to ensure safe operation and to retain the
instrument in safe condition (see Sections Il and 11),
Service and adjustments should be performed only by
qualified service personnel,

WARNING I

Any interruption of the pratective {grounding)
conductor {inside or outside the instrument or
disconnection of the protective earth terminaf
is likely to make the instrument dangerous.
intentional interruption is prohibited.

5-5  Any adjustment, maintenance, and repair of the
opened instrument with voltage applied should be avoided
as much as possible and, when inevitable, should be carried

out only by a skitled person who is aware of the hazard
involved.

5—-6  Capacitors inside the instrument may stiil be
charged even if the instrument has been disconnected from
its source of supply.

5—7  Make sure that only fuses with the required rated
current and of the specified type (normat blow, time delay,
etc.} are used for replacement. The use of repaired fuses
and the shortcircuiting of fuseholders must be avoided,

58  Wnenever it is likely that the protection offered by
fuses has been impaired, the instrument must be made
ineperative and secured against any unintended operation,

WARNING.

Adjustments described herein are performed

with power supplied ta the instrument while
protective covers are removed, Energy available

at many points may, if contacted, result in personal
injury or death.

5—9 EQUIPMENT REQUIRED

510 The test equipment required for the adjustment
procedures is listed in Table 11, Recommended Test
Equipment. The critical specifications of substitute test
instruments must meet or exceed the standards listed in

the table if the instrument is to meet the standards set forth

in Table 12, Specifications.
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ADJUSTMENTS

5-11 POWER SUPPLY

EQUIPMENT:
Digital Muitimeter 10-1000 vV DC

WARNING

High Voltage dangerous to 1ife,

PROCEDURE:

Se: 2148 controls as follows:

MODE ... ... . e EXT
PERIODRange .................. *
PERIOD Vernier . .. .. v i i e oo a e *
POSITIONRange . ... ..o run. .. *
POSITION Vernier ... ............. *
DUTY CYCLE % . .. v o v i i e e i reteased
DUTY CYCLERange . ............. *
DUTY CYCLE Vernier . . ... .. .. .... ¥
WIDTH RANGE . ... ... .. . . *
AMPLITUDE Range. .. .. ... ..o oo v 3~10V
AMPLITUDE Vernier ... ........... *

INT LOAD ... . s *
SLOPE ... e e *
DEL/ADV/DP. ... ... . ... .. DEL
POLARITY ... it NEG

* = don't care

NOTE: All voltages are measured with reference ground {TP7 e )

1. Measure voltage on TPt {approx,. 185 V) and TP5 {approx. 133 V) and adjust
A4RBO4 so that the voltage difference between TP1 and TP is 22 V £ 220 mV,

2. Switch to 30100 V AMPLITUDE Range and check that voltages increase to approx, 263 V
(TP1) and 241 V (TPB}. AV = 22 V.

3. Check that powsr supply voltages are within fimits as listed:

VOLTAGE TEST POINT RESULT

-b6.2 MARKED ON PC-BOARD 484V —-b46 YV
+15 ' MARKED ONPC-BOARD | 1425V - 1575V
—15 MARKED ONPC-BOARD | 1425V —~ 1575V
+5 MARKED ON PC-BOARD 475V -525V

4. Check that the Q602 coliector voltage is approximately haif the Q801 collector voltage.



Model 2148

Adjustrments

ADJUSTMENTS

5-12 PERIOD ADJUST

EQUHPMENT:
Counter/Timer
56 £) Feedthrough

WARNING

High voltage dangercus to life.

Note: If potentiometer R107 has been replaced,
set the new potentiometer so that its resistance is
200 £2. Next, fit the dial so that the 1" on the light
grey scale is exactly beneath the arrow. (It may be
necessary to slightly readjust the dial when
specifications cannot be reached).

2148
e R e e e COUNTER/TIMER
prre——  G——————————
o 7O O O © of l
0 Q o oo0% @
TRIG. OUT [“j
50L¢
Figure 5—1
PROCEDURE:
1. Connect equipment as shown in Figure 5—1 and set 2148 controls as follows:
MODE ... .. . e
PERIOD Range . .................. im — 1m
PERIOD Vernier ... .. ...........
POSITION Range ................ 1 — 10u
POSITION Vernier .. ... . ..........
DUTY CYCLE % . ... . e o released
WIDTH Vernier .. ... ... . ....... ..
WIDTH Range  .................. u — 10u
AMPLITUDE Range .. ............
AMPLITUDE Vernier ... ........... "
INTLOAD . .. ... . i
SLOPE . ... ... .
DEL/ADV/DP. .. .
OUTPUT POLARITY ..............
* = don’t care
2. Ensure that Period Vernier is exactly set to 10 {1 m.sl and if necessary adjust

ATRGBY {on Output Amplifier Board) for a counter reading of 1000 4.

Note: Due to the influence of ATRE8 on the width circuit, width and duty cyele

must be readjusted by any adjustment of ATREQ,

3. Set 214B Period Vernier exactly to 1 {.1 ms} and adjust AZR46 for 100 us. (< 1 %),

4, Repeat step 2 and step 3 and readjust if necessary.

b3
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Model 2148

b,

Check Vernier tracking for specifications as listed below.

PERIOD RANGE VERNIER SETTING RESULT
Am — im 1 80us — 120us
Jdm— tm 2 170us — 230us
Jdm—1im 3 260us — 340us
Am — tm 4 350us — 450us
dm—1m 5 440us — 560us
gdm—1m 6 530us — 670us
gdm—1m 7 620us — 780us
Jdm - 1Im 8 710us — B90us
dm —1m 9 B800us — 1000us
dmo—1m 10 890us — 1110us

Set Pulse Position to 10'ns and press Duty Cycle pushbutton. Select 1 u ~ 1u

Period Range and turn Period Vernier fuliy cow.

Using the counter, adjust A2R126 for 12.5 MHz. Check that the frequency is in
specification with dial set to 1 {8.9 MHz — 11.1 MHz) and dial set 1o 10 {0.8 MHz

- 1.2 MHzj},

Re-adjust AZ2R126 if specifications cannot be reached.
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5-13 POSITION ADJUST
EQUIPMENT: Counter/Timer
2 x 50 ) Feedthrough
WARNING I
High voltage dangerous to life. Note: 1 position potentiometer R158 has been replaced,
set the new potentiometer so that its resistance is 300 (.
{ CAUTION Next, fit the dial so that the "1" on the light grey scalz_a is
: exactly beneath the arrow. {1t may be necessary to slightly
Do not overioad feedthroughs and inputs. readjust if specifications cannot be reached).
2148
e | somrons 2 oo | weses [ et | COUNTER/TIMER
oCJO O O O] [L——
s} o0& 9
:};i B0 FEEDTHAGUGH
CABLES EQUAL LENGTH —,—j
Figure 52
PROCEDURE:
1. Connect equipment as shown in Figure 5—2 and set 214B controis as follows:
MODE e e e e NORM
PERIOD Range . ... ... ... o n... im — 10m
PERIOD Vernier . ... i i 10
POSITION Range . ... ... oovv .. Tm — Im
POSITION Vernier . ... oo it nony 10
DUTY CYCLE % .. ... .. released
WIDTH Vernier ... oo e e e oo 10
WIDTH Range ... ... ..o T — 104
AMPLITUDE Range .. ... .. oo 3-10
AMPLITUDE Vernier ... . ... as required
INT LOAD. . ... . e e *
SLOPE ... .. *
DEL/ADV/DP. .o e DEL
QUTPUT POLARITY ... . ot POS

* = don't care

2. Set Counter/Timer to TIME INTERV. A to B, trigger both channels to _/_ slope
and measure time between trigger and output signal.

3. Adijust AZR4E for 1000us delay = 10us. (POSITION Vernier exactly set to 10).

4, Set Position Vernier exactly to 1 and adjust AZR 119 for 100us & Tus.
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5.

6.

Repeat step 3 and step 4 and readiust if necessary.

Check Vernier Accuracy for specifications as listed below.

POSITION RANGE VERNIER RESULT
SETTING
Am o~ Im 2 170us — 230us
dm—1m 3 260us — 340us
Jdm—Tm 4 35045 — 450us
Am - 1Im 5 440ys — 560us
gdm—1m 6 530us — 670us
Am o~ im 7 620us — 780us
Am = 1m 8 710us — 890us
Jdm—Tm 9 800us — 1000us
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ADJUSTMENTS
5--14 CONSTANT DUTY CYCLE AND WIDTH
EQUIPMENT: Counter/Timer
50 {1 Feedthrough
WARNING
High voltage dangerous to life. Note: !f width potentiometer R222 has been replaced,
sat the new potentiometer so that its resistance is 200 (2.
: CAUTION Next, fit the dia! so that the "1’ on the light grey scale
is exactly baneath the arrow, (1t may be necessary 1o
Do nct overicad feedthrough or counter inputs. . slightly readjust if specifications cannot be reached}.
2148
e Eed e ) mn COUNTER/TIMER
s[ZJ0 ©C © © ol — ]
o0 o0 &0
_.—?_.T..
Lo |
Figure 53 L SGEZE
PROCEDURE:
1. Connect equipment as shown in Figure 5—3 and set 214B controls as follows:
MODE ... ... NORM
PERIOD Range ................. Tms — 10ms
PERIOD Vernier . .. .. ... .. .. ..... 10
POSITION Range ............... 0.3 — 1u
POSITION Vernier .. ... ... ... .., ]
DUTY CYCLE % . ... .......... depressed
DUTY CYCLE Range ............. 1% — 10%
DUTY CYCLE Vernier ... ....... 10
WIDTH RANGE ... ............. -
AMPLITUDE Range . ............ -3V

AMPLITUDE Vernier
INT LOAD . ... ..
SLOPE .. ... .. ..,
DEL/ADV/DP. ...
POLARITY

* = don't care

as required
*

NOTE: Period settings must be done by using the counter,

tﬁ'“?

2, Set 2148 pericd to 10 000us,

3. Measure time between positive and negative transition of 274B output pulse and
adjust A2R57 for 1000us. (10% duty cycle).
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4. Set 2148 period to 1000us {without changing the range) and measure time between
positive and negative transition. Adjust A2ZR217 for 100us,

5. Set 2148 period to 10 000us and release DUTY CYCLE pushbutton.

6. Setect .Im — Tm WIDTH Range, set Width Vernier exactly to 10 and adjust
A2R216 for 1000us width.

7. Set Width Vernier exactly to 1 and adjust A2R 128 for 100us width.
8. Repeat steps 1 to 7 and readjust if necessary.

9. Check Vernier Accuracy for 1-10% DUTY CYCLE range and .1m — 1m WIDTH Range.

DUTY CYCLE RANGE VERNIER RESULT
SETTING
1—10% 1 7ous — 12Bus
Period 10 000us 2 160us — 240us
3 245ps — 355us
4 330us — 470us
b 415us — B8bus
6 500us —~ 700us
7 585us — 81bus
8 §70us — 930us
g 755us — 1045us
10 840us — 1160us

WIDTH RANGE VERNIER RESULT
SETTING
dm - Im 1 80us — 120us
PERIOD 10 00Qus 2 170us — 230us
3 260us — 340us
4 350us — 450us
5 440us — 560us
6 530us — 670us
7 620us — 780us
8 710us — 8%0us
9 800us ~ 1000us
10 890us ~ 1110us
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5--15 PULSE AMPLITUDE

EQUIPMENT:  Oscilloscope
20dB  Attenuator

20dB  Attenuator  50W Note: I the amplitude potentiometer RAG0 has been

. replaced, set the new potentiometer so that the resistance
WARNING I hetween the white/red /grey wire and the white/viclet wire
is 70 £2. Next, fit the dial so that the '3" on the light grey

scale is exactly beneath the arrow. {!1 may be necessary to
slightly readjust the dial when specifications cannot he

z CAUTION reached),

Do not overload Attenuator or Oscilloscope inputs.

High voltage dangerous to life,

OSCILLOSCOPE

2148

=3 [ouvovm 3 et B rrarouns SN ininiions |

OQOOQS{]Q gO

A
20dB ij 20d8
O e

Figure 5—4

PROCEDURE:

1. Connect equipment as shown in Figure 5—4 and set 214B controls as follows:
MODE ... ... .. ... .. ... ... NORM
PERIOD Range . ... ..., 10m — .1
PERIOD Vernier ... ...... ... ..... 10
POSITION Range ............... 10n — 1u
POSITION Vernier .. ............. 1
DUTY CYCLE % .. .. .. o . depressed
DUTY CYCLE Range . .......... 1—-10%
DUTY CYCLE Vernier . . ... . ... .... 5
AMPLITUDE Range .. ........... 30100V
AMPLITUDE Vernier .. ... ... ..... 3
INTLOAD . ... ... .. .. ... ... OFF
SLOPE . ... ... .. o *
DEL/ADV/DP. ... ... ... ... .... DEL
QUTPUT POLARITY .. ........... POS

¥ = don't care

2, Set oscilloscope so that one pulse with approx. 5 DIV. width is displayed on screen.

3. Turn A1TR4B2 CW and adjust ATR457 for 28 V output amplitude.
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4, Set Amplitude Vernier exactly to 10 and adjust AT1R462 for 105 V amplitude.

5. Recheck 29 V and 105 V adjustment and readjust if necessary.

6.  Select the 10 V — 30 V range, set vernier to 1 and check that 10 V setting is
within = 10 %. With vernier fully CCW the amplitude must be << 10V,

Readjust R457 if necessary,

7. Select 3V — 10 V range and check that the amplitude is > 10V with vernier set
to CW. Readjust R462 if necessary. :

8. Check Amplitude vernier accuracy in the 30 — 100 V and 10 — 30 V ranges as

iisted below,
AMPLITUDE RANGE VERNIER RESULT
SETTING
30V--100V i0 aov—-110v
30V—100V 9 81V 99V
30V -100V 8 72V — 88V
30V--100V 7 63vV-— 77V
30V—-100Vv 6 bav-- 66V
30vV--100V 5 45V — BhY
30vV—100V 4 BV~ 44V
30V~100V 3 27V— 33V
AMPLITUDE RANGE VERNIER RESULT
SETTING
{DARK SCALE}
10—-30V 1 gV -11V
10~-30V 2 18V 22V
10--30V 3 27V —-33V
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516 MINIMUM WIDTH; OVERSHOOT; RISETIME; INT. LOAD;
FIXED DUTY CYCLE
EQUIPMENT:  Sampling Oscitloscope
20dB Attenuator
20dB Attenuator H0W
WARNING
High voltage dangerous to life.
! CAUTION
Do. not overload Attenuators or Oscilloscope inputs.
SAMPL ING
OSCH. LOSCOPE
2148
frmans | i B piivveres. B vt S runitiion |
s J0 O O O
o9 (P o9
2048 ZOdB
Figure 5—5
PROCEDURE:
1. Connect equipment as shown in Figure 55 and set 214B controis as follows:
MODE .. ... . .. ... . . ... NORM
PERIOD Range .. ................ o — 10u
PERIOD Vernier ... .. ... ... ..., 10
POSITION Range ............. SR 10 T 1)
POSITION Vernier ... . ... ........ 1
DUTYCYCLE % ... ... .. ...... released
WIDTH Range ... .. ... .......... 25n — u
WIDTH Vernier - .. ... . .. . ... 25
AMPLITUDE Range .............. 10-30V
AMPLITUDE Vernier .. ... ... ...... 3 (DARK 3CALE)
INT LOAD . o OFF
SLOPE ... *
DEL/ADV/DP. ... L DEL
OUTPUT POLARITY .. ... ... . ... POS

¥ = don’t care

2. Adjust ATR480 {MIN. PULSE WIDTH) for 25ns WIDTH.



Adjustments Model 2148

ADJUSTMENTS

10.

11.

12.

13.

14,

15.

16.

17.

18.

Select .1 u— 1 u WIDTH range and set vernier to 2 {200 ns). Set Amplitude o
100 V with internal load switched off.

Adjust ATR436 and A1R408 for fastest risetime.
Adjust ATR419 for mintmum overshoot before amplitude decreases,

Check that risetime is < 15 ns and overshoot and ringing is < 5 %, If necessary
readjust ATR419, ATR436 and A1R408,

Setect 10 — 30 V ampiitude range, switch internal load on, and set amptitude to 30 V.
Adjust ATCBOT for avershoot = ringing.

Adjust ATR487 and ATR421 for flat pulse top.

Adjust R506 for minimum ringing.

Adjust A1C504 fo.r overshoot # rirnging,

Check risetime, overshoot and ringing for specifications and, if necessary, optimize
puise via €501, Ch04, R421 and R487.

Switch internal load off, check puise specifications, and optimize adjustment
if necessary.

Recheck risetime, avershoot and ringing at 100 V amplitude with and without
internat load.

Select .3 — 1 V amplitude range, set amplitude for 1 V and adjust A2C514 for
minimum ringing.

Select the .% ¢ — 1 1 period range and press DUTY CYCLE pushbutton.
Set the Sampling Oscilloscope so that exactly one period is displayed.

Adjust A2R197 for 8 % duty cycle at 50 % of amptitude,
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517 TRIGGER LEVEL SENSITIVITY

EQUIPMENT:
Oscilloscope
Sinewave Generator
Tee

CAUTION: Do not overload Oscilloscope Inputs.

Q81 LOSCOPE

SINEWANME GENERATOR

wiag Ei} D
O O
QO e %_9
3
|
Figure 5—6
1. Connect equipment as shown in Figure 56 and set 2148 controls as follows.
MODE e EXT TRIG
PERIOD Range .. .. ...« .uvvvrvnas *
PERIOD Vernier . . v v e i e e et *
POSITION Range. . . . ... .. ... v 10n — .1p
POSITION Vernier . . ..o o000 m oo ot 1
DUTY CYCLE % .. . e e e Released
WIDTH Range . ... ... ... ... ..., BTV
WIDTHE Vernier . ..o oo v v oo e e 10
AMPLITUDE Range .. ... .......... 3—-10V
AMPLITUDE Vernier .. ... ... .. .. ... as required
INT LOAD . *
SLOPE *
DEL/ADV/DP. ... . DEL
QUTPUT POLARITY ... ... . ... .. POS
EXT INPUT LEVEL .. .. ... .. ... as required

2. Set Sinewave Gengrator to 100 KHz and 300 mV amplitude peak to peak.
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Adjustments

ADJUSTMENTS
Para No. ADJUSTMENT adjust RANGE
511 POWER SUPPLY | A4RG04 | AV =22V 2220 mV (TP1/TPB} IV -1V
5-12 PERIOD ATRE9 1000 ps £ 1% Tm-~1m
AZR486 QPOus+ 1% Tm=—1m
A2B126 1 &~ 12,5 MHz with VERNIER CCW tu—1tu
513 POSITION A2R45 W06 us + 1% Tm-—1m
AZR11G 100 s £ 1% Tm~-~1m
514 C.DUTY CYCLE | AZRbB1 1000 ps+ 1% 1% - 10%
AZR217 100 us £ 1% 1% —10%
5-14 WIDTH AZR21G ) 1000 s+ 1% dm—1m
AZRT28 W00 us £ 1% Am—1tm
515 AMPLITUDE ATRART 29 3GV - 100V
ATR46Z | 105V 30V 100V
516 MIN, WIDTH AtR480 | 2bns 25n-— .1 us
5--18 PULSE ATRA36 | max. risetime BV ~300V
PARAMETERS ATRA0B | max. risetime 0V ~100V
ATR419 | mex. amplitude; min, overshoot BV -100V
A3CEGY overshoot = ringing 0V -30V
ATRABY | flat pulse top MV -—-30V
ATRA421 1 flat puise top 0V -~-30V
AZRBOB | min. ringing WV -30V
AZCED4 | opt risetime and ringing GV -30V
A2CB14 | min. ringing BV -1V
5--16 FiXED D.C, AZR197 | 8% duty cycle g u— 1 u Period
5-17 SLOPE AZR19 output with NEG/POS SLOPE






