
ELECTRONIC COUNTERS 
100 MHz Universal counte r 
Model 5328A 

• 100 MHz. 512 MHz and 1300 MHz 
• 100 ns or 10 ns time interval 
• T .l. averaging to 10 ps resolution 

--
~=.:~:n:~ Moder ss2aA 

Description 
The 5328A, rhru the use of rhe lares! technology (5uch as a ROM 

controlled measuremenl crcle) and a modular design. provides you 
with the optimum in universal coumer price/performance. Optional 
modules allow you to lailor the perfonnance of rhe S328A to meer 
your parricular mewmreme111 needs . ln many insLances, howcv.:r, 
rhe s1.and11rd 5328A offers all the 01p:;bility you're ever likely to 
need: 

Burst and CW measurements to 100 MHz: special galing circuits 
sUlrt a measuremenr only w)len rhe input signal is present. allowing 
burst f~uencies 10 be made as easily as CW mea5urements. The 
oplion 030 channel C e ... te11ds this capllbili[}' 10 S 12 M H:z.: oprion 
031, to 1300 MH2. 
Single shot time Interval me<!lsurements: the standard universal 
module's 100 ns si11gle shot resolution mee1s or exceeds th~: re­
quirements for a wide range of applications such as mechanical and 
elecrromcchanicaJ device riming (relay~). rime of Oighr measure­
ments (bauslics). sonar ranging, rndio ranging and navignrion. 

Model Ho. Oucrlpllon 

Sl2.8A Unl~~<rsal Colfnter 

Opt 010 till.~:~~!"' 
Opt 011 HP-IQ lnt~rlace 

Opt 010 DVM 

Opt. 021 High Porform .1ne<o 
OV!.'I 

Opt. 1)30 ~12 •MHz Channel C 
OpL OJ! 1300 MHz Cnaonel C 
Opt. 040 Hl~h Perlotnlanc~ 

un .. enal Mod~le 

Opl. 041 ProRramm>bl< ln~ul 
- Module 

• "armed" measurements 

• DVM options 
• HP-18 Interface option 

.... • / ...... 

Time lnlel\lal averaging: resolution better 1han 10 ps (10-" sec· 
onds) for reperirive time intervals as shon as 100 p~. 
Period, period al>'erage. ratio, totalize, scale: exira problem solv­
ing power for your special requirements. 
Armed measurements: vel38tilc :;rming modes (controlled by a 
rear panel swi1ch) allow the real lime CDn!ro] over when a measure­
men! begins. Userul for meao~urements such as frequency burst pro­
file and frequency sweep linearity. 
Trigger lights: I rigger tight blinks when channel is triggering: lighl is 
ON when input is above trjgser level : OFF when input is below 
1 riggc r le\'el. Simplifies trigger level ad jus tmcn rs. 
High per1ormance marker outputs: manccr outputs (oper~~!lonaJ 
ro 100 MHz) indicate where channel is triggering in real rime for 
oscilloscope monitoring applicntions. Provides measurement feed ­
back to the opera lor for greatly simplified measurement set-ups. 

These features and capabilities rnak~: the 5328A an excellent 
choice for genernl purpose lab usc. elecrronic service, and produc­
rion test. Fol" more demanding applications. a variety of option~ 
offer ex1ended performance al a modes! increase in price . 

rurwtc 

frequrm:y \o 100 MHZ. IGO n$ $Ingle s~ol 1.1 , U . avt:t!gtng, 
PeTiod. Petlod Avi: raho, totalize 
OVen os.<:tll<!!or '"'~ IRing raie < 5 x 10 '"ida' 

AllOW$ ~J28A to oulJlul d! la and be controlled •ia the 
HP l nrerlac~ Bus. 
Slni'- endeO DVM lor hlggot Je.el and e~101a l wltage 
me:a.s.uremenu. 
rloatl ng DVM lor trigger 1...,1 arus hia~ ac.utecy trtemol 
I'Oitage musurements. 
Frequency 01easurmenU 10 5t2 MHl1 9 d~il dispiJY. 
rrequency mea.u•em•nts to 1300 MH!., 9 ~it dlspla{. 
Same u stondard f>328A but with 10 ns sin&l• shot .I. : 
Improved l.l. Mta~lng: lmprO\'td T.l. accuracy: musur&manh 
with delay: t I.A-8 marker , hysteresh ()Qillpen•ation, 
•wltthable Input lm\)edan<» t1 t.!0/500\. 
Full remote programmlnt o! all unl\letsal module <XJnlro1' thru 
opl. 011, 10 n& slngl& s ot T.l. ; swilt.llable I MOJ50£t lnp•l lm~oda•~-



5328A with Opt 021.031, 041 

5328A Option descriptions 
Hlgn stability time base (Opt 010) 

The standard lime base for the .5328A is a room temperature 10 
MHz crystal providing a Ions tenn aging rate of less thao 3 parts io 
10' per 111.ontb. The option 010 oveo oscillator of!ers excellent short 
term and tempcnltun: stability which ·Can contribute to higher mea· 
surement acuracy. The low uging r.nre of <5 x w- '"/day permiLS 
reduced intervals beiWeen time bnse calibrations 

HP Interface bus for systems use (Opt 011} 
The option 011 l-IP-1 B Interface brings t.he full capability and 

power of tllc HP Interface Bus . The 5328A C8J1 accept program code 
words over the HP-1_8 which remotely prognun va•ious front and 
rear panel controls. In addition. mea:.urement resulls may be outptll 
over the bus to H.P-IB compatible instruments. calculaton~, or com­
puters. 

Remotely prograllUllahle controls include FUNCTION selec­
lion, RESOLUTION selection, ARMING. SAMPLE RATE 
(ITUIX . or snanual). RESET. rneQsu rement Ill odes, outpu 1 modes, and 
display modes. Option 041 add~ programming of channel A a.nd B 
input signal conditioning controls. 

Digital voltm aters (Opt 020, 021) 
The unique combinalion of an integrating d.igilal vollmeter with a 

universal counter produces a ~uperb ge11ernl pwpose measuring in­
strumenr. By using a voltage ro frequency coovcrsion technique. the 
lncremcnLal ~~ of adding DVM capabilily to llle 5328A is very 
low. 

Two DVM options are available; the option 020 DVM with 
single-ended input lind !he option 021 High Performance DVM with 
floating input. You can use these DVMs to measure channel A and 
B trigger levels and external voltages. Since a built-in DVM greatly 
simplifies li111c interval measurement set-ups, it is highly reco111· 
mended tbnt one of the DVM options be selected, particularly if 
time iote.rvlll measurements are one of your ~or applications. 

High frequency channel C (Opt 030, 031) 
Wilh a high frequency channel C rnoliule the 5328 is idtally suited 

for use in a wide variety of communications measuremcolS. Option 
030 gives direct count measurcmcn~ to 512 MHz with 15 mV rms 
sensitivity: option 031 counts to a ful! 1300 Mfu with 20 mV rms 
sensitivity. Typical applications ioclude servicing, maintaining, 

.... ' I 
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CJllibnlting, and moni1oring communications lrnnsmilters and re­
ceivers such as found in two-way r.~dio. r.~dio and television broad­
casting, mobile radio. and COillDIOD ca.rrier mull.iple:xing and lraJJs­
ntissioo. 

Extended capability universal modules (Opt 040, 041 ) 
Options 040 aod 041 give exteoded performance for time in1erval 

me<~surcmenrs. Oplion 040 i.5 designed for bcn~h u&e and incJudcs 
"delay" capabilit}l for increased mcasurcmcnl \lersati\ity . Option 
041 adds full prognunmiog of 1he input signal conditioning controls. 

Both of th~ options generate a 100 M Hz clock to give 10 os 
single shot resolution for lime interval measunnenLS. This resolution 
is u:~efu\ in application~ such as computerJpcripherul timing mca-
5Uremems.logic timing measuremenl~. RADAR ranging. and opti­
ca.l ranging. 

For improved time wterval averaging performance, lhc optiOD5 
have input channeb adju>ted for delay matching to belter than 2 ns. 
Additionally, options 040 and 041 we a jiuered clock. in T .1. A VG. 
function 10 give avernging even for those cases when the input repe· 
tition rate is syochronow with the counler's internal tlroeba.se. 

SelecUib\e input impedance adapts lhe counter to Lhe measure· 
men I environmeot: 50flfor fast signals in a 500 environment, I M n 
to reduc~ circuit loading or to u~ with scope probes. 

The "delay" fearure of oprion 04tl allows you to di&able the inputs 
from triggering for ~lee ted periods of time {20 }J.S to 20 Jru). Delay is 
useful for ig:nori.og high amplitude noise such RS from ch.&tteriog 
relay.~ or ignoring stop pulses in mulLiple stop T.l. mca~llremcnts. 

Option 041 allows remote programming of input trigger level. 
slope, coupling. and aoenualor setting. Under remo1e concrol. the 
inpu1 impedance is independently select11ble on the A and B chan­
nel~. Nso . a remote "lnven'' fullclion switchs I he A and B channel 
signals i ntcmaU y. "I nvcn" gj ves exceptional flcxibili ry for two 
channel time interval measurements. 

Retrotlt kits 
Retrofit kits, available for fiLl options. allow you to upgrade the 

performance of your 532.8A in response to your chklnging measure­
ment r~uircmems. 

The eondeqsed specifications on the fol.lowi.og pages higblight 
some of the importaol perfonnnnce characteristics of the 5328A and 
its options. Complete spcc:ifie&tions and detailed applicutions infor­
mation arc available in the 5328A data sheet. 



ELECTRONIC COUNTERS 

Model 5328A (cont.) 
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Opt 021 Opt 020 
DVM High Perlormance DVM 

Digital voltmeter modules 
Dig ital voltmeter measurementst 
DVM (Opt 020 and 021): !rigger levels of inpu1 channels A and B 
and e)(ternal voltages mny be measured. 

Mllimum unJ!Irity Opt 020 Opt 021 

loins. time. 
10 s IN - lO'I l mY lO,.V 
1 s ~~ ~ IO"l I mY 100 ~'v 

0.1 s IN • 10'1 2 mV 1 mv 
10 ms (H = 10'1 20 mV 10 mV 
I m• IH - JO>l 100 mY lOOmV 

Ranr~ 0 to = 125 V de :: 10. ~ 100. "' 1000 V de, 
and A.ul~rang.e 

Ac~uraGy :.0. S% rea4r~g :;0, 03% rudrnf 'O,O()oloy, 
120 mlo. wacm-"o) -, 4 mV r•nge· ·~· 000 v 

range, -'00. 087% read1ng 
.::0.004% ·~oge 

Input 111n11ln>lt Sing I~ onded floatl"g pair 

lnout lmptdanoo 10 MO 10 Mll 

Nonnal modo ,.60 aa at 60 111 "-M dB at 50 Ill or 
tejecilon ratio ISO IQ) .. 0. 1% groalor wllh 1111.11 on 

ltfealw~:~ common DC, · 120 d8 
Node re)edlon r>11o AC ,. 120 d8 for 
(! HI u•balancel mulhple! of SO lh (50 

1\11 " ''h I lilt! on 
Maximum Input ~ 500 v HI to 10· .! 1100 V aU 

tsngc<, to to cbassrs 
! rD"fld . ~ 500 ~ 

friUH lnol 2 .,v d"ploy ! ,.y di''''Y 
MtllUrem entr rt~oluri ~n resolutton. !n ~li:er l~e1 

t e~d ·n~ olU ! I)1'11;t,l :C..llly 
"'"lli ;JI1ed by sett~ng of 

•llerrua\ot swl!<h d 
usong Opl ()4() or 041 

un•Yersal modules 

Opt 030 
512 MHz 

Channel C 

10855A Preamp 

Channel C modules 

Input chllltllfllllCS 

Senrillwit~ 

toupllnr 

lrlu11 le•~l 

Imp~•••• 

Mulmum l~plll 

Input prlllttllon 

Atte"uatcw 

hnQe 

R-.ololl~n 

ACCUIICY 

htlo CIA mo:a1111tn11nt 

R~nt• ' 4 c 
General 

P,obe P""'" 

D[l OlD 

l5rnVrm. 

dt 

ov. ltxell 

son 
5 Y rms 

I!Ued 

No 

>-512 MH1 
idlrKt toomll 

I MH! to 0. 1 Ill 
In decade "'~ 

::l ~unl 
o llmel>ase <:<T or 

0-HI Mil.! 
o- 512 MH1 

Ho 

Events C , A to 8 (with Opt 030 only) 

<ri-LJ<oll(._l .. 

-@ • 
Opt 031 1300 MHZ 

Channel C 

Opt G31 

20 mv '"'' 
ac 

ov, "'~ 
~00 

SV rms. :: !>V de 

ru~ell 

V~ti~ hle for optimum 
f'l!I•SE' ~UpDressr on 

on ~·~n.a!s ! [J 5 !J rms. 

90- !300 loii!J 
(pr.,calea, - 4) 

I MH.t to 0.1 IU 
In d...:. de tteos 

~ lt:oLmt 
~ Um£1 b~ s.e ~rror 

Q-.10 MK1 
90-1300 MHt 

Po~•• to cot< ate 
l OSSSA Prramo or 

HP acl ,.e probo 

the number of events at the C input an:: totalized dwing the syn­
chronized lime interval defined by inputs to channels A and B. The 
synchronized time in!el>'al is a multiple of lOOns with the sLandard 
universal module: a multiple of 10 ns with Opt 040 or 041 universal 
modules. 
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Standard 

Universal Module 
Opt 04{) 

High Performance 
Universal Module 

Opt 041 
Programmable Input 

Universal Module 

Accessories 
1 08SSA Preamp: (for us~ wu b Opt 031 ): gives > 22 dB gain with ± I 
dB f111lncss over the entire frequency rnngc of the Opt 03 I 1300 M.Hz 
Channel C . For more details see page 286. 

Universal modules, channels A and B 

Stnsltt•lty. 
0--401!1ii 

lac c&upltQ) 
20 IU--40 MHl 

~~flot4~A!ed) 

Min plllu wlllk 

Co1f11ll•r 

Impedance 

Anenuaton 

O~omlt nn(e 

Chanullopat 

fttQ~engy A musuoemtnl 

hnre 

ACCUIU}' 

Petlod A musurl!mtn\ 

Rt~olullon 

AttUI~'f 

st .. dord 

75 mV rms 

25 mV nn~ 

SQ mV nTI$ 

Opt 040, Opt 041 

25 mV rms 

5 ns. 140 mV 11-P 

ac or de. switwable 

I MO. 40 pr 
shunt 

I M!l or :5011. 
I WoiChabl• 

mdeptndent ~lectlon of + or - ~~o~e 

XL XIO. XIOO I Opt 040: XI. lQ, lQD 
Opt 04 L XI, XJO 

25 mV to I V o m~ t lrMs r lltJ>UIIOJ 
uttlng ltw ~0 MH>~ 50 mV' Io 500 11\V 

tJm., a tl t nu•t"' utt on~ tor ~0-100 lo!Hr 

Sepa1atr or 
Conl!oonA 

Separate. 
Common A, 

or Cht ck 

No 

Opt 040 only: 
20J.<S to 20 ms 

0-100 Mill. dilect a:ount 

I MHl to 0. I 1o1Hz in de<:Bdt steps 

• I CJJunl. .::I hlneb3st errill 

n-to MHz 

100 ns ro I s 10 "' to 0.1 s 
in ~ecadt! stop• In decade stop• 

:. I tounl ·' hmc b~se ertor 
• llliR• llnOI' 

Ptflod Aveure 1 me••uranonu 

Ranre 0-10 '-!Hl 

Resolution 100 ns to 0.01 ~s 10 ns !0 0.01 PS 
In dt :..de steps In dt!udt it_t_ps 

Accuracy .:: I coun1 dl$pllyed "' tlmtbase 11101 
::. trigger enor' 

N 

nmo lntenal A to 8 monuremenu 

Ran&• 100 ns to 101 • 10"' to 10's 

ResolUtion !COns to I s 10 "' to 0 l < 
In ~eCJJdc steps In decade ~•ps 

AtcUU'f ~ 1 count - t imrtllS~ eo'!·tor 
:. lrtoOt an01· 

nme lfllttval ntrllt A to B 

Ran( I D. I ns io 10 s ~~l r.sta l s 
Rtsotuuon -too 1u .. trl11• errOl ' .:: lO n1- l~et eo or· 

v1r \ . 
-lOp• " 10 ps 

lecuru:y ~ resolullon ~ oesolulron 
, 4 ns :211$ 

~ timeba~ ••or :. llmebaso «ror 
Min. pui>e wldlh 25 ns 10 II$ 

llio. dud limo 1!10 ns 40"' 
thorn uth 
uoo to~tnllo na~ 
1h rl M~l) 

Ratio IIA 01Nsureneot1 

Ranrt: A II 0- 1~ MHl 
8 0- 100 MHI 

TCI!alllinJind .calin~ Stan A 
The num ber ot t4Un s at IM A In f. til Jre totalized lor N- I on the resolution l.wl tc~ . for 

ll> l, .VN is totallted t nd the sc.. ed output (WHJ Is aval t.lble itlll•• Timl!ba"" Out ''"' 
~anti connector. 
Alnre: H ~ I 0- 100 MliJ 

PI> I 0- 10 Mill 

• Triggtr trtor is < 0. ~of one pe1iod for sin~~W~YU ol 40 dB SIN or better an~ orn~li lu~t eQu~l !o 
stns.IH•IIy ol counter. for any W<Mlhape, trigger •r01 rs ltss l.han 

lor 40 08 SiN.) 



ELECTRONIC COUNTERS 

Model 5328A (conl) 

M e a surements with delay (Opt 040) 
Delay mode is activated by the inner concentric knob on Level A 

control of option 040 Unive~l Module. A red LED indic.a.tcs delay 
is activated. In delay mode, Channel A lri.!l.sers IUld is then disabled 
from triggering agllin until the delay times out (disabled state occurs 
within I IJ.S after triggering.} Chonnc:l B i~ wntinuou:sly disabled 
until the delay timeg out. After the del11y. both A and Bare enabled. 
The dday time may be measured by placing I he counter in T .J.A B 
and the Universal Module in check. (CHK). 
Delay range: 20 J.1..S to 20 ms continuously adjustable. 
Minimum dead time; I ~ between slop and next sum (T.l. nver· 
age measurements only). 

General 
Display: 9digit LED display, Ninth digit used only with channel C 
functions (fREQ. C, Ratio CiA. Events C. A B). 
Blanking; suppresses display of unwanled zeros to leO of most 
significant digit. 
Storage: holds reading between samples; can be ovenidden by rear 
panel swirch . 
Sample rate: viariable from less than 2 ms between measurements 
to HOLD which holds dis-play indefinitely. 
Gate output: rear panel output. TTL levels: hig)l when counter gate 
open. 
Tlmebase output: rear panel output: TTL levels. 
Check signal: with function switch in CHECK. counter should 
display I 0 M Hz + I count. With options 040 and 041. place function 
switch in FREQ A and universal module in CHECK (CHK). 
Counter should display 100 MHz. :!: I counr. 
Trigger lights: light is ON when input is above trigger level : OFF 
when input is below trigger level: BLINKING when channel is 
triggering. Operate over full frequency runge of 0-10 MHz. 
Marker outputs: indicate actual chanse or state of input Schmidt 
trigger for channels A and B with <20ns delay. Output levels into 
500 are 0 to -lOO mV for the standard univer;.al module, 0 to -50 
mV for option 040. and 0 to +I V for option 041. Outputs are 
prorected from io.advenently applied voltage to ::5 V de. 
Ann: rear panel :swirch tums arming ON or OFF. With arming ON 
rhe measurement is a!Trled by an input other than rhc input involved 
in the measurement. The following an: armed by an event at B: FrC(j 
A. PeriOtl A, Period Avg A, Freq C. DVM. Ratio CIA; the follow­
ing are armed by an event at C: T.T. A-B. Events C. A->B, Ratio 
B/A. 
Operating temperature: o• 10 50"C. 
Power requirements: 100/1201220/240 V rms, +5%. -10% (switch 
selectable). 48-66Hz.: 150 VA max. 
Tlm ebaae oeclllatora 
Standard crystal oselllator 

Frequency: 10 MHz. 
Aging rate: <3 >:. lo-'tmonth. 
Temperature: <2.5 >< w-•.0" to 50"C . 

Line voltage: <I x IQ-' for 10% change. 
Opt 010 oven oscillator 

Frequency: 10 MHz. 
Aging rete: <5 x I0-10/day after 24-hour warm-up. 
Short term: < 1 x IQ-'0 rms/s. 
TemperattJra: <7 x J0- 9, 0" ro 50°C. 
Line Voltage: ~5 x IQ-0 for 10% variation. 
Warm· up: within 5 x JO-P of linal value in 20 min. 

Erl. freq. std. Input: JO kHz to 10M Hz signal of amplitude> 1.0 V 
rms imo I kn. Maximum input: 5 V p-p. Correct readings. With 
options 040 and 041 the following constraints apply: ext. freq. std. 
must be 10 MHz for Period Avg .. T . l. Avg .. Period (N = 1). and 
T.l. (N = I). 

HP-IB Interface (Opt 011) 
Option 0 II provides digital output of measurement data 

(''talker") as well as input for remote program conlrol ("lisrener"). 
Programmable leatur&s: fuoc:tioo. resolution. sample rate (max or 
lliiUlUal control). arming, display modes, measurement cycle modes. 
outpu 1 modes, and reset commands. Option 041 adds control of 
channel A and 8 trigger level. slope, auenu.ator. coupling, input 
impedance. and SEP-COM-CHECK selection. 
HP-18 commanda: respnds to the following bus commands (see 
HP-IB Users Guides for definitioor.)-Unlisten, Unl:lll<, Loe<~l 
Lockout, Device Clear, Serial Poll Enable, Serial Poll Disable, Go 
to Local. Sclecred Device CIC3r, aod Group Execute Trigger. 
Service request (SRQ): if enabled. indic.a.tcs end of measoremenr. 
Maximum data output rate: .SOO readings/sec. 

Accessories 
5363A Time Jntef\lal Probe: solve many of the ' hidden" problems 

of precision rime interval measurements. The S363A Time Interval 
Probes minimize cricuit loading,give calibrated trigger level settings. 
increase input dynamic range, and aJJow dJ.ffercntial channel delay 
calib~tion. See opposite page for more details. 

Options and accessories 
010; High Stability Timebase 
011: HP·IB Interface 
020:DVM 
021: High Performance DVM 
030: 512 M Hz. Challnel C 
031: 1300 M Hz Channel C 
040; High Performance Uni11ersal Module 
041: ProgramiTUlble Input Control~ Module 
907: Fronl Handle Kit 
908: Rack Flange Kit 
909: Rnc);: Flange and Front Handle Combination Kit 
10855A Preamp 
5J63A Time Interval Probes 

5328A Un iversal Counter 

Price 
$52.~ 
$ 5() 

:!00 
5500 
~oo 

$600 
$3 0 

95 
15 

$10 
:!0 

$225 
$19()(11 

$1300 


