ELECTRONIC COUNTERS

‘hpl_
W. 100 MHz Universal counter

Model 5328A

& 100 MHz. 512 MHz and 1300 MHz
® 100 ns or 10 ns time interval
# T.l. averaging 10 10 ps resolution

@ “armed’ measurements
» DVM options
s HP-IB interface option
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Description

The 5328A, thr the use of the fates( lechnology (such as a ROM
con(rolled measurement cycle} and a modular design, provides you
with the optimum in universal counter price/performance. Oplional
modules allow you to lailor the performance of the 5328A (o meet
your particular measurement needs. In many instances, however,
the standard 5328A offers all the capability you're ever likely to
need:

Burst and CW measurements to 100 MHz: special gating circuits
start a measurement only when the input signal is present, allowing
bursi frequencies to be made as easily as CW measurements. The
option 030 channel C extends this capability 1o §12 MHz; option
031, to 1300 MHz.

Single shot time Interval sneasurements: the standard universal
module’s 100 ns single shot resolution meets or exceeds the re-
quirements for a wide range of applications such as mechanical and
electromechanical device timing (relays), nme of Night measure-
menis (balistics), sonar ranging. mdio ranging and navigation.

Summary of charatl erlstles

Time Interval averaglng: resolution betler than 10 ps (10~ sec-
onds) for repetitive 1ime inlervals as shor as 100 ps.
Perlod, pertod average, ratlo, totalize, scale: cxtra problem solv-
ing power for your special requirements.
Armed measurements; versatile arming modes (controlled by a
rear panel switch) allow the real ime cantrol over when a measure-
ment begins. Uselul for measurements such as [requency burst pro-
file and frequency sweep linearily.
Trigger lights: irigger light blinks when channel is 1riggering; light is
ON when input js above (rigger level: OFF when input is below
Irigger level. Simplifies tripger level adjusiments.
High performance marker outputs: marker ouiputs (6perational
to 100 MHz} indicate where channel is triggering in rea) time for
oscilloscope monitoring applications. Provides measurement feed-
back to the operator for greatly simplified measurcment set-ups.
These features and capabilities make the 5328A an excellent
choice for general purpose lab use, electronic service, and produc-
tion test. For more demanding applicalions, a variety of oplions
offer exlended performance at a modesl increase n price.

Model Mo Oaseriplion fratures
53284 Unlversal Counter frequency Lo 100 MHz, 100 ns single shot 1.1 ; V.1, averaging;
Periad, Peilod Avg: rabioy totalize
Ogt. 010 N\#h Stgblt'uy Oven oscillator with aging rate <5 x 16 "/day
«me Bage X
Opt. 011 HP-19 Interlace Atlows 53284 10 output dala and be conirofled via the
HP {nterface Bus,
Opt. 020 ovM Single ended DYM for ripger Jeve! and external wltage
measyrements. -
Op1. 021 High Perormance Floating DYM for trigger lavel and high sccuracy exderns!
n yoltage measurements. i
Opr. 030 &12 MHr Channet & Frequency measurements to 512 MMz 9 d‘ﬁll_ display.
ap. 031 1300 MHz Channel C fFrequency messurements to 1300 MHz, 9 digit dnspla;.
Opl. 040 High Perfosmance Same 25 standard 53284 but with 10 ns single shot T.L:
Unwversal Module improved 1.1, averaging: improved T.1, accuracy. measuremants
with delay: 1.1 A—+B market; hysteresis compensalion,
switchable input impedance (1 MQ)/500)).
OpL 041 Programmabdle Input Full remote gvuglamminio! 31l universal module cantrals thry
oduie opt. 011; 10 ns single shat T.1.; switchable | M0/50(L Inpul Impedance.
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5328A with Opt 021, 031, 041

5328A Option descriptions

Hlgh stability ttme base (Opt 010)

The siandard time base for the 5328A is a room temperaturg 10
MHz eryswa) providing a long term aging rate of less than 3 parts in
10¢ per month. The option 010 oven oscillator offers excellent short
term and temperature siability which can contribute 1o higher mea-
surement acuracy. The low uging rate of <5 X 10-"/day permitg
reduced intervals berween time base calibrations

HP Interface bus for systems use (Opt 011)

The option 011 HP-1B Interface brings the full capability and
power of the HP Interface Bus. The 5328A can accept program code
words over the HP-1B which rernotely program various front and
rear panel controls. [n additon. measvrement results may be output
over the bus to HP-IB compalible instruments, calculators, or com-
pulers.

Remotely programmable controls include FUNCTION selec-
tion, RESOLUTION selection, ARMING, SAMPLE RATE
(max, or manual), RESET, measurement modes, output modes, and
dispiay modes. Opticn 041 adds programming of channel A and B
input signal conditioning controls.

Dlgital voitmeters (Opt 020, 021)

The unique combination of an integrating digital volimeter with a
universal counter produces a sbperb general purpose measuring in-
strument. By using a voltage to frequency conversion technique, the
incremenlal cost of adding DVM capability to the 5328A is very
tow.

Two DVM options are available: the option 020 DVM with
single-ended input and the option 021 High Performance DVM with
floating input. You can use these DVMSs 1o measure channel A and
B rigger levels and external voltages. Smece a built-in DVM gready
simplifies lime inlerval measuremeni set-ups, il is highly recom-
mended that oge of the DVM options be seleeted, particularly if
time iolerval measurernenlts are one of your major applications.

High freguency channel C (Opt 030, 031)

With a high frequency channel C moilule the 5328 is ideally suited
for use in a wide variery of commuaications measurements. Oplion
030 gives direct count measurements 16 512 MHz with 15 @V rms
sensitivity: option 031 counts to a full 1300 MHz with 20 mV ms
sepsilivity. Typical applications joclude servicing, maintaining,

calibrating, and monitoring communications transmitiers and re-
ceivers such as found in two-way radio. radio and television broagd-
casting, mobile radio. and common carmier multiplexing and Lrans-
mission.

Extended capablllty unlversal modules (Opt 040, 041)

Options 040 and Q4] give extended performance for time interval
measurements. Oplion 040 is designed for bench vse and sncludes
‘delay’” capability for increased measvrement versaulity. Oplion
041 adds fult programming of the input signat condilioning controls.

Both of these options generate a 100 MHz clock 10 give 10 as
single shot resolution for Lime interval measurments. This resolution
is useful in applicauons such as computer/peripheral liming mea-
surements. logic liming measurements, RADAR ranging, and opii-
cal ranging.

For improved time wierval averagiog performance, the oplions
have input channels adjusied for delay matching to better than 2 ns.
Additonally, options 040 and 041 use g jittered clock in T.1. AVG.
function to give avernging even for those cases when the input repe-
(ition rute 1s synchronous with the counter's mternal timebase.

Seleciable input impedance adapis the counter (0 the measure-
ment environment: S0Qfor fust signus in a SO0 environment, | M)
1o reduce circuit loading or to use with scope probes.

The ‘‘delay’” feature of option 040 allows you 1o disable the inputs
from rriggering for selected periods of time (20 us 10 20 pig). Delay is
useful for ignoring high amplitude nowe such as from chattering
relays or ignoring stop pulses in muitiple stop T.1. measurements.

Oplion 041 allows remoie programming of input trigger level.
slope, coupling. and aenuator setting. Under remote control, the
input impedance is independently selectable on the A and B chan-
nels. Also.a remote ““Inven' fonclion switchs the A and B channel
signals intemally. *'Invert’” gives exceptional flexibility for two
channel time interval measurements.

Retrotit kits

Retrofit kits, available for all oplions, allow you to upgrade the
performance of your 5328A in response 1o your changing measure-
ment requircments.

The condensed specifications on the following pages highlight
some of the importanl perfortnance characleristics of the 5328A and
its options. Complele specifications and delailed applications infor-
mation are available in the 5328A data sheet.
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Opt 021

High Performance DVM

Digital voltmeter modules
Dlgital voitmeter measurementst

DVM (Opt 020 and 021): irigger levels of input channels A and B

e i

Opt 030
512 MHz
Channel C

10855A Preamp

Channel C modules

Opt 031 1300 MHz
Channel C

Laput characteristles Dpt 030 Opt 031
and external voltages may be measured. Sansiivity - 20 mY e
Coupilag de &t
Maximum senstivily Dat 020 apt 021 Trigger levat OV, foed 0V, lived
Moxs. Gme: Impedance 50N 50N
1]0:(("" - 1‘027)] ? m IC}(? ux Magimum agat 5V ms 5Vrms, =5V dc
- o
,C'L) {3 1(?;‘ = lﬁ;‘) 2% my lgl mv Inpin protection fused fused
ms (¥ = 10¢) my my
1 ms (N =107 200 my 100 iy Atonuator No Vi;léahele !;{;g;gmm
158 Sup
Raage 0lo =125V d¢ <10, = ldOO. =1000 V dc, on signals v 5 ¥ ms
and Autgrange
R Y » T et i 000 Flequency C measizements
CCUuacy =0. 5% reading F4 Yo reading =0,004%
20 min. wacm-up) =dmy range: for 1000 ¥ Range 5512 MHz 80~ 1300 KHz
range =0, 087% reading (dlrect counti (prexcated, —4)
Sitae b L Resalution 1 MHE 10 0.1 He 1 MHZ 1o 0.1 Hz
Input lerminals Single gnded Floating pair In decade sleps In decade sieps
nput lmyedancs 10 M0 10 M4) Aceuracy I:;b;aunl ”:.lhcounl
= limebase ewor = \Imebase error
Normal mode >60 a8 a1 60 Hr >80 dB at 50 H2 o
relection rstic 150 Hy) £0.1% waatar wilh {lllac on Ratla C/A measuremomt
tHectlve cammon DC: 120 9B Range: & 0-10 MRz 010 MHz
Moide relection ratlo AC 120 4B far c 9-512 MHz 90-1300 MH:
(1 kit uabalafice) muluphes of B0 Hz (5D
Hrh wath Filter en General
Maximym jnput =500V Hilo LD = 1100 V 81 Probe powe No Power 10 Bperate
(anges, L0 1o chassrs 1?‘%55“&’“""%:’
prownd. =500 v aclive prol
Trigget lavet 2 mVY diplay t mV divlay
Me2surem enls resolution resolutien, Vrigger level Events C’ A1to B <w"h th 030 only)

(e2ding yulomal:eally
muiliplied by setting of
attenuator swliteh (!
sing Opt 84D ar 041
uymversal modules

1Perlormsancer 60 days at 22°C = 5°C and AH <80%

the number of evenis at the C input sre totalized during the syn-
¢hronized time interval defined by inpuis o channels A and B. The
synchronized time inlerval is a multiple of 100 ns with the standard
universal module; a multple of 10 ns with Opt 040 or 041 universal

modules.
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Standarg
Universal Module

Accessorles

10855A Preamp: (for use with Opt 031): gives >22 dB gain with |
dB flatness aver the entire frequency range of the Op1 031 1300 MHz

Channel C. For more details see page 286.
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Opt 040

High Performance
Universal Module

EnanhEL & Cmamisil &

Opt 041
Programmable Input
Universal Module

Perlnd Average & messuremants

-10 MHz
Universal modules, channels A and B Nange 0-1
kesolation 100 ns 10 0.01 ps 10 ns 12 0.0% ps
In decade steps in decade steps
Input characieristics Standard Opt 040, gt 041 Accuracy = | count displayed = timebase ertor
= rigger emor”
Sensltlvilys N
04D Mhi 25 aVrms 25 mV tms
{at coupled)
0 a0 s 25 m¥ rms 25 ¥ 1ms Tima lnlerval A Lo B mgssurements
dc coupled} 3 ’
405100 ik 50 Y s 50 mY s Range 100 ns to 10 5 10 ns to 10’s
Resolution iConstols 10nsta0 s
Min pulse winih S s, 140mYp-p In decade steps in decade sleps
Coupling ac or de. ewilchable Accuracy = 1 count = limebase ezror
Impadance 1 M), 40 p¥ 1 MQ or 50¢}, = lngpe &or
shunt $wilchable Time |merva) average A 1o B
Teigger lovel variable =2.5 ¥ Umes atten selting Range 0 nsioi0s Glnstals
Trigger slope independent salection of + or — slope RosdlLuion =100 03 - Wrigger &rror =10 ns = Inpger eoor”
Attenuators X1, X10. X100 Opt 040: X1, X2, %20 vl VE
Opt 043: XY, X10 =10 ps =10 ps
Oymamic range 25 mV to | ¥ ims times attenuater Atguracy = resolution = tesglution

setting for 040 M
times attenualor d

Hy. 50 mY t» 500 mV
tting for 40-100 MKz

o e 7 3
2 limebase errdr = ltmebase efror

= \riggar enor*

Channal laput Separate or Separata, Bia pulse widih 25 ms 10 ne
Comman A Common A, — -
or Check Min. dead time 150 ns 40ns
{0om each
Delay Ho Opt 040 only: stop event 10 nea
208 to 20 ms start evenl)
Programmable No Opt clm 'onry: Ratio B/A measurem ents
Controly evel, slope
coupling, atten, Range: A 0-10 MH2
j[r;n{:gjg‘ncﬂk 8 0-100 MHz
SERLINEL 10!1;Pinn1 and itcalin Start A ” ” S ko
1] menl @number of counts at the R Input are totaiized for N = 1 on Lhe tesolution switch. For
£auency 4 measure . N=1, &/N is totalized and the si:.al'ed output (A/N) is available al tse Timebase Qut rear
Range 0=100 MHz, direct count panel connector,
Regoltion L MH2 1o 0.} MHz in decade steps Range: i = 1 0-100 Mz
| 0-10 Mz
Rccmacy =) count. =1 finebase emer
’ * Trigger errane is = 0.3% of one period for sinewaves of 40 dB S/N or better and ampliloey equal 1o
criod A measuremem sensilivity of counter. For any waveshape, trigger errof s Jess than
Range 0-10 MNz i
=2 > peak naise vollage
Resolullon 100msla])s Wnst60.)s — s
in decnda sleps jn decade slaps g P
Accuracy =1 tount = lime base erfor

=0.025u5
(t” Signal stone i Vps for 40 ¢8 SI“')
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Model 5328A (cont.)

Mieasurements with delay (Opt 040)

Delay mode is activated by the inner concentric knob on Level A
control of option 040 Universal Module. A red LED indicates delay
is activaled. In delay mode, Channel A triggers and is then dissbled
from triggering again unti) the delay times out (disabled state oecurs
within { gs afier triggering.) Channel B is continuously disabled
unul the delay limes out. After the delay, both A and B are enabled.
The detay time may be measured by placing (he counterin T.1.A B
and the Universal Module in check (CHK).

Delay range: 20 us 16 20 ms continuously adiuslable.

Minimum dead time: | us between stop and nex¢ start (T.1. aver-
age measurements only).

General

Display: 9 digit LED display, Ninth digit used only with channel C
funclions (FREQ. C, Ralio C/A, Events C, A B).

Blanking: suppresses display of unwanted zeros to le(t of most
siguificant digit.

Storasge: holds reading between samples: can be overridden by rear
pane} swilch.

Sample rate: vigriable from less (han 2 ms between measurements
1o HOL D which holds display indefinitely.

Gate output: rear panel output, TTL levels: high when counter gate
open.

Timebase output: rear panel ouvtput: TTL levels.

Check signal: with function switch in CHECK. counter should
display 10 MHz +1 count, With options 040 and 041, place function
switch in FREQ A and universal module in CHECK (CHK).
Counler should display 100 MHz =1 counl.

Trigger lights: light is ON when input is above trigger leve); OFF
when input is below trigger level: BLINKING when channel is
triggering. Operate over full frequency range of 0-10 MHz,
Marker outputs: indicate actnal change of stale of nput Schmidi
trigger for channels A and B with <20ns delay. Output levels info
500 are § 10 — )00 mV for the slandard universal module, 0 lo —50
mV for option 040, and 0 to +1 V for option 041. Outputs are
protected from inadvertently applicd voltage 1o =5 V dc.

Arm; rear panel switch tums arming ON or OFF. With arming ON
the measurement is armed by an input other than the input invalved
in the measurement. The following are armed by an event at B: Freg
A, Periot A, Period Avg A, Freg C, DVM, Ratioc C/A; the follow-
ing are armedt by an event at C: T.1. A—>B, Events C, A—B, Ralio
B/A.

Operating temperature: 0° to 50°C.

Power requlrementa: 100/120/220/240 V rms, +5%. - 10% (swilch
selectable). 48-66 Hz: 150 VA max.

Timebase oscliators

Slandard crystal oscltiator

Frequency: 10 MHz.

Aglng rate: <3 x 10~"month.

Temparature: <2.5 x 1079.0° to 50°C.

Line voltage: <! x 10~7 for 10% change.
Opt 010 oven oscillator

Frequency: 10 MHz.

Aging rate: <5 x 107%day afier 24-hour warm-up.

Short term; <) x 10~'% yms/s.

Temporatura: <7 x 10-¢, (° to 50°C.

Line Voltage: =5 x 10~° for 10% variation,

Warm-up: within § % 107 of fipal value in 20 min.

Exl. {req- std. Input: 30 kHzto 10 MHz signal of amplitude >1.0 V
rms inio 1 k. Maximuem inpul: § V p-p. Cormrect readings. With
options 040 and 041 the following constraints apply: ext. freq. std.
must be 10 MHz for Period Avg.. T.1. Avg.. Period (N = 1), and
T.1. (N=1).

HP-1B Interface (Opt 011)

Option Q)1 provides digital output of measuremen( data
(‘ualker’’) as well as input for remote program control (*“listener*’).
Programmable features: function. resolution. sample rate (max or
manual control), arming, display modes, measurement ¢ycle modes,
output modes, and reset commands. Option 041 adds control of
channel A and B trigger level. slope, atlenuator, coupling, input
impedaace. and SEP-COM-CHECK seleclion.

HP-1B commands: respnds to the following bus commands (sec
HP-1B Users Guides for defipifions)—Unlisten, Unwlk, Local
Lockout, Device Clear, Serial Polt Enable, Serial Poll Disable, Go
10 Local. Selected Device Clear, and Group Execute Trigger.
Sarvice request {SRQ): if cnabled, indicates end of measorement.
Maximum data outpul rata: 500 readings/sec.

Accessories

5363A Time Interval Probe: solve many of the *hidden’" problems
of precision time intervai measurements. The 3363A Time Interval
Probes minimize cricuit loading give calibrated Irigger level settings,
increase input dypamic range. and allow dufferencial channel delay
calibralion. See opposite page for more dewils.

Options and accessories Price
010: High Swability Timebase $325
011: HP-1R Interface £350
020: DVM S200
021: High Performance DVM §500
030: 512 MRz Channel C 400
031: 1300 MHz Chaunel C S600
040; High Performance Universal Module $350
041: Programmable 1nput Controls Module £950
907: Front Handle Kit $15
90B: Rack Flange Kit $10
909: Rack Flange and Front Handle Combination Kit $20
10855A Preamp §225
§363A Time Interval Probes $1900
5328A Unlversal Counter $1300



