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CERTIFICATION

The Hewlett-Packarad C. mpany certifies that this instrument was
thoroughly tested and  nspected and found to meet its published
specifications when it was shipped from the factory, The Hewleti-
Packard Company further certifies that its calibration measure
ments are traceable to the U.S. National Bureau of Standards to
the extent allowed by the Bureau's calibration facility,

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted againat defects in
materials and workmanship., This warranty applies for one year
from the date of delivery, or, in the case of certain major com-
ponents listcd in the manual, for the apecified period.
We will repair or replace products which prove to be defective
during the warranty period provided thev are returned to Hewlett-
Pacrkard. No other warranty is expressed or implied. We are not
linble for consequentinl damages.

Service contracts or customer assistance ngreements are available
for Hewlett-Packard products that require maintenance and repair
on-site, :

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office,
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Maodel Hi326/27A
Genernl Informition

SECTION |

GENERAL INFORMATION

1-3, DESCRIPTION

1.2, The Hewlett-Packard Models 6328A/5327A are
frequency counters that have o variety of functions,
The basic difference between the two models is the
addition of the prescaler osycnbly in the BI27A. This
assembly increuses the uppnr frequency limit from
60 MHz to 650 MHz  The B326A uees o high-
sensitivity, 60-ohm input omplifier in place «f the
presenler. :

143,  'The instruments measure frequency, period,
period nvernge, time interval, time interval average,
nnd ratio. Features include o 7-digit display (8-digits
optional), 1M ohm and H0-0hm inputs, display
stornge, and blanking for insignificant digits in the
displny. Decimal point ond unit readouts are dis
pluyed nutomatically with each opernting selection,
Two independent input channels are provided for
time interval meansurements. Each input channel has
an attenuator, trigger slope selector, level control,
ac-de coupling, and nn oscilloscope marker output.
Table 1-1 lists the electrical nnd  mechanical
specificitions, .

1-4. IDENTIFICATION

1-5. Hewlett-Packnrd uses o two-section serinl num-
ber mounted on the rear panel. Earlier instruments
use an  B-digit serinl number ((00-00000). The first
three digits are n serjal prefix number; the last five
digits refer to the specific instrument, Luter instru.
ments use a 9-digit serinl number (0000A00000). The
first four digits are the serial prefix und the last five
digits refer to the specific instrument.  If the serinl
prefix of your instrument differs from that listed on
the title page of this munual, there nre differences
etween this manual and your instrument.  Lower
serial prefixes vre documented in Section VII, and
higher serial prefixes are covered with manual change
sheets included with the manval. If the change sheet
is missing, contact the nemest Hewlett-Packard Sales
and Service Office listed on the inside rear cover of
this manual,

1-6. APPLICATIONS

117, The BI20A/6327A Counters are particularly
ndaptable to timing mensurements such as pulse
width, pulse repetition frequency, ond propagation

delay. The time interval avernge mode mensures time
interval on repetitive signals with resolution better
than one ponosecond,  When used with microwave
test systems, group delay, phuose, ond Jevel measure-
ments ean be performed.

1-8. OPTIONS

19, The instrument ean be ordered with the following
aptions:  Option 001, S-digit display; Option 002, re.
mote programming; Option 003, digital recorder out-
puts; Option 004, remote prograrming fov nll signal
input conditions; Option 018, Temperature Compen.
sated  Qseillotor; Option 011, HP JO50A Oven
Osceillator.

Tabte 1-3, Equipment Supplied

Description HEP Part No

Detachuble Power Cord, T2 R120-1378

ft. (211 cm) long

Rack Mounting Kit OBI26-600249

Table 1-2. Accessorles Avallable

Description HP Part No.

HOSOB, HOLHA
BB2A-16C

Digital Recorders

Interconnect Cable, Digitn!
Recorder, 8 £+ (183 em)

50-0him BNC to BNC Cu..xinl 10603-6001
Cable, 4 ft. (122 em)

Circuit Board Extender, HOGO-0045
16-pin (two required)

Input Amplifier Circuit Boord 106:32-60001
Fxtender

Circuit Boara Extender, HOGO-2041
18-pin

Extender Board Kit; includes 105324

two 6060-0049, and one each
6060-2041, and 106:12-60001

1]
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General Information

Table 1-3. Specifications

INPUT CHANNELS A AND B

Raenge:
de coupled: 0-60 MHz
nccoupled; 20 Hz 50 MHz

Sensitivity:
(.1 V rms sine wave
0.3V p-p pulse
8 ng minimum pulse width
Sensitivity can be decreased v 10 or 100
times, using the ATTENUATOR switch,

Impedance: 1 M(Q shunted by less than 25 pI*

Dynsmlc !Input Vollage Range:
0.1 to 3 V rms ne times nttenuator setting.

6 Vde times otlenua.or setting,

Trigger Level:
PRESET to center triggering ubout 0 V or
variable over the range of -3 V to +3 V times
attenuntor setting, Trigger threshold band
<1.0 mV, referred to input nt maximum
frequency.

Overload Proteclion:
250 V rms on ull attenuator settings, except
26 V rms on X1 nbove 50 kHz.

Slopa:
Independent selection of positive or negative
slope,

Channei Inputs: Common or separate lines,

Marker Quiputs:
Rear panet BNC's DTL pulse, low for
approximately 2 us after trigger point for A
und B channels.

INPUT CHANNEL C
5327A

Range:
direct; 0:60 MHz, de coupled
presealed; (650 MLz, de roupled

Sens.ivily:
doveet: 16 mV rms
preseaded; 26 mVorms

tmpedance; A0} nominal
Maxtmum Inpul: 3.6 volts rms; b volts peank
Tripger Level: O volts

Impedance; H0{! nominal
Maximum Input: b volts rms; 7.6 valts peak
Trigger Level: 0 voils

CAUTION
Do not exceed voliage speclficatlon
or damage wlll occur,
START (Totallzirg end Scaling)

Range: - 10 Mz
Factor: 1 - 10» gelectable in decade steps
Qutput: Reur panel TIME BASE BNC
Display:

Channel A input divided by sealing factor

FREGUENCY

Range:
0 - 0 MHz (5326A)
0 - 650 MHz (5327A)

input:
Channel A; channel C for direct and for
presealed (svitchnble). Channel A pravides
triggered frequency measurement

Gale Times: 0.1 us to 10 s in decade steps

Accuracy:
t] count displuyed® ¢ time base aceurney
Display:
kHz, MHz, or GHz with positioned decimal
poi:?
TIME INTERVAL
Range: (.1 us to 10" seconds
Input:
Channels A and B; can be common or
separite

Frequency Counled:
10 Mz to 0.1 Hz seleetnble in deende stops

Accuracy:
t1 count ¢ time base nccuracy + trigger
error.**

Display:
pw, ms, seconds or 10's of seconds with
positioned deeimal point

5326A TIME INTERVAL AVERAGE
iRange; 0 to 60 MHz, de coupled Range: (.15 nu to 10 seconds
. Intervals Averaged;
semu}!)v::ly\} ms I to 10* nelectable in deende steps
*Whon presealed by 10, £1 count displayed is
10 counts of the input signal.
{-2
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Table 1-3. Specliications (Continued)

Input:
Start - Channel A; Stop - Channel I3 ean he
separite or commni

Frequency Counted: 10 Mz

Accuracy: t timne base nceuritey t 2 ne

. (triger error** +100) ng)

intervals nvernged
Dead Time:
Minimum time between STODP (Channel B
triggeryand START (Channel A trigger): 160 ns

Dispiay: ns, pr, with positioned decimul poine

PERIOD
Range: 0- 10 MH2z
Input: Channel A

Frequency Caunted:
10 MHz to 0.1 Hz selectable in decade steps

Accuracy:
t1 count ¢ time hase nccurncy ¢ trigger
error.***

Dlsplay:
u8, ms, seconds or 10's of seconds with
positioned decimal point

; PERIOD AVERAGE
Rang'o: 0-10MH=
Perlads Averaged: 1 to 10" selectuble in
deende stops,
Input: Channel A
Frequency Counted: 10 MHz

Accuracy:
¢ time baye nccurney t 1 count disployed
v LFgRer erpor ***

Display: ns, us, wvith pusitioned deeimnl
point

RATIO

Displax: (Any Input Function)
Foxt times MULTIPLIER (M).
M= 1 to 10 (10 to 10" when presealing)
selectable in decade steps

Range:
Input Funetion: See appropriate Function
Section Fyyy (External Qseillntor Input)
100 Hz - 10 Mz

Mode:
Any Input Funetion

Accurecy:
Acvuraey of seleeted input funetion
t trigger ereor of Fyy

TIME BASE
Crystal Frequency: 10 MHz
Stabllity:

Aging Rate: <3 parts in 107 /mao,

Temperature; <225 parts in 108, 0° to b0°C,

Line Voltage: <t1 partin 107 for 11¥ line
viarintion.

Short-term Fluctuntion: Typicully <6 parts
in 10° rma (typical), one-second avernyge
{(nt constant tempernture),

Oscliiator Qutput;
10 MHz, TTL type output levels, H(5) series
impedance at rear pnnel BNC,

External Input: 100 Hz - 10 MHz; 1 V' rms into 1k{)

Time Base Qutput:
Negative pulses, #3 V 1o 0V (open eircuit),
typically 110 ns wide In START. output
frequency is INPUT A divided hy TIME
BASE/MULTIPLIFR sviteh setting.
Available at rear panel BNC,

Gate Output;

TTL level pulses; low while gate open, high
while gate elosed, Avzilable at rear panel
BNC,

GENERAL

Dlsplay: 7 digits (8 uptional)

blanking:
Suppress-s display of unwanted zeros left of the
most significant Jdigit

Display Storage:

Holds rending between samples. Kear panel
awitch over ides storage

**FFor any waveshnpe, trigger error is less than

0.0025
Signal Slope (V/us)

{iH,

***Trigger error is less than £0.3% of one period
+ periods averuged for signals with 40 dB or
better signal-to-noise ratio and 100 mV rms
amplitude,

1-3
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Genernl Information

Table 1-3. Specifications (Coniinued)

Sample Rale:
FAST position:  Continuously varinble from
less than 100 us to approximately 20 ms.
NORM position: Continnausly varinble from
Jons than 25 ms to approximately 6 seeonds,
HOLD position: Display ean be held
indefinitely,

Qverllow:
Neon indieates when displny range is exceeded.

Operaling Temperature: (° to H0°C,

Power Requirements:
115 or 230 volis £10%, 60 to 60O Hz, 70 watts

tAnXimum.

Welght:
Net, 16 Ib, (7.4 ky).
Shipping, 18 Ih, 16 0z. (8,7 ki)

Accessaries Furnished:
Power Cord, 74 fL

DIMENSIONS
(AT - . ™ .gl-u! -
Dbl & meld AW waL PR
ek "v‘-'a.{:-“.".'.'. Moas "".:i e i’] ]
r‘.'..:.-': bame e L =3 L Ty

DTNt TR T ]

ACCESSQRIES AVAILABLE

HE 105034, 608 BNC Cable, 4 ft (122 em).

H3? 10632A, Extender Board Kit containing 2 en.
16-pir extender H060-0049, 1 en, 18-pin
extender 50602041, and 1 en. Amplifier
Fxtender, 1053260001,

HI? 105424, Remote Programming Interfoee
enablos interfaeing between the Hib6/27
Series counter with Option 004 nnd 40-hit
Output Register. Inclurdes two (2) 7-bit
Digitnl-to-Analog Converters for level controls
and decading for time hase and function
selectar,

HIP? Cable G62A-16C, 6 fr. (181 em) to connect
5326797 Series with Option 003 to HP 60508
or HIBHA Digital Recorder.

Rack Mount Kit.

OPTIONS

Opilon 001: B-digit display.

Option 002; Remnte programming,
Controls:

All front panel controls are single line pro-
grammuable except:
SEP-COM  (separate-common)  switch;  the
check funcetion is programmahle.
FAST/NORM Made.
Input Attenuntors,
AC/NC Inprt Signal Coupling.

Conirol Signal:
Single line control using either contacr closure
to ground or DT drive on all lines except
trigger levels which are analog progrommed
(£33 Vael.

Conneclor:
Rear panel conneetor: HP 12510085,
Amphenol A7-40860-370,  (36-pin hlue ribbon).

iting connector:  HP 1251.0081; Amphenol
CaRIB0-3Th (not supplivd).

Opilon 003: Digital output (for pumerals and
polavity only).
Code:
ddine 1248 BCD, 17 state high, 0" state
000V oat -1 mA; "1 state: +5 V oopen cireuit,
2.5 k() source impedance nominal,

Print Command:
+h V to 0V, de coupled, oeetrs at end of gate,

Sloreage:
Buffer storage is provided so BCD autput is
constunt while next mensurement is being
made,

Inhibit Input:
Inhibits gate when instrument’s eycle time is
Josk than the time required for external equip-
ment to intermgate BCI outputs.  Positive
inhibit +b Vde,

Connectlor;
Rear panel eonnector: HP IA1-0087; Amphenol
H7-40600-376  (F0-pin blue ribbon).  Mating
connector: HEP 1201-0086; Amphenal
H7-30500-307hH (not supplied).

1-4
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Table 1-3. $pecifications (Continued)

Oplian 004: Hemote Programming including all
signal input ennditinns,

Conirols:
All front panel controls are programmable
except FAST/NQRM Mode,

Conlral Signa;
Signal line contrnl using either eontiet
elosure to ground or DTL drive an all lines
exeopt trigger levels which are analog pro-
grammuable (23 Vie).

Cunnector;
Renr panel connector: HP 1261-0087,
Amgphenol K7-10500-375 (50-pin blue ribbon)
plating Connector:  HP 1261.0086; Amphenol
HT-I0500-375 (not supplied).

Option 610 Tempernture Compensated Oseillator
Aping Rate: =<1 x 10-7smanth
Temperature Stability ()7 o B0-0): <th x 107
Short Term Fluctuation (1 see avgd: <l x 10
rms ftypival}
Warmup: Room Temerature Crystal,
Line Voltigre (10% chanpe): <th x 10,

Option 011; HP 10504A Oven Oscillator
Aging Ruater <5 x 10 /4dny,
Temperature Stability (0° 1 H0°Cl: <3 x 107
Short Term Fluctuation (1 see avgl <l x
HITY pmy,
Warmup: <th x 1= in Ih minutes.
i.ine Voltage (10% chnnge): <G x 100",
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SECTION I

INSTALLATION

2-1 INTRODUCTION

2.2, This section contains information for unpacking,
inspection, repacking, stornge, and instaliation, The
instructions for remote programming ore nlso given
ju this section,

2-3. UNPACKING AND INSPECTION

2.4, If the shipping carton iz damoged, nsk that the
carrier's agent be presont when the instrument is un-
packed. Inspect the instrument for dumage {scrntches,
deats, broken knobs, ete). If the instrument s
damoged or fuils to selfcheck (Self-Check Procedures,
Table 31), notify the carrier and nearest Hewlett-
Pockard Saies and Service Office immediately (offices
are listed nt the back of this manual). Retain the
shipping carton and padding materinl for the carrier’s
inspection. The sales und service office will arrange
for the repair or r. Jacement of your instrument with-
out waiting for the claim ugainst the carrier to be
settled,

2-5. STORAGE AND SHIPMENT

2.6. PACKAGING. To protect valuable electronic
equipment during stornge or shipment always ure the
best packoging methods available, Your Hewlett-
Packard Sales and Service Office cun provide packing
material such as that used for original fuctory pack-
aging, Contrort packoging companies in many cities
cun provide dependable custom packaging on short
notice, Here are two recommended packaging
methods:

a. RUBBERIZED HAIR. Cover painted surfaces
of instrument with protective wrapping paper. Pack
instrument securcly in strong corrugated container
(350 1b/sq. in. bursting test) with 2-inch rubberized
hair pads placed along sl surfaces of the instrument.
Insert fillers between pads und container to ensure o
snug fit.

b. EXCELSIOR. Cover painted surfaces of in-
instrument with protective wrapping paper.  Pack
instrument in strong corrugated container (350 Ib/sq.
in, bursting test) with a layer of excelsior about six
inches thick packed firmly ugainst all surfaces of the
instrument.

2.7, FAVIRONMENT. Concitions during storage and
shipment should normally be limited os follows:

o, Muximbm altitude: 25,000 feet,

b, Minimum temperuture: 4071 (-40°C)
c. Moxlinum tempernture: +187°F (+76°C).

2-8, RACK INSTALLATION

2.9. The counter is ready for hench operation as
shipped from the fuctory. Additional parts necessury
for rack mounting are packaged with the instrument.
To convert to rack installntion, proceed ns Gllows:

. Remove tilt stand.

b. Remove feer (press tpe footrelense button,
slide foot towird center of instrament, nmd lift off),

¢. Remove adhesive-backed trim strips ot front
end of sides,

& sttach tilier strip along bottom edge of frunt
panel using two serews on ouler edges of fller strip,
Omit the center screw.

v, Attuch flunges to front end of sides (Javger
curner noteh toward bo o of instrument). Instrument
is now rendy to mount in standard rack,

CAUTION

Ambient temperature in  rack during
operation  should not  exceed 1227
(60“C),  Be sure instrument pesition in
rack permits adequate wir circulntion
and that nearby equipment does not dis-
charge hot air directly on the instrument.

2-10, POWER CONNECTION

211. LINE VOLTAGE. The counter may be operated
from cither 115 or 230 volt (£10%) power lines with
frequencies from G0 to 60 Hz, A slide switch on the
rear panel permils quick conversion for operation
from ecither voltage. [Insert u narrow-blade screw-
driver in the switch slot and slide the switch to the
right for 230 volt operation ("230" marking exposed;
or to the left for 115 voit operntion (“115" marking
exposed). The counter is supplied with n 1156 volt
fuse; be sure to chunge this fuse for 2.0 volt operation,
see Table 2-1,

CAUTION

Before plugging instrument to oe power
line be sure slide switch is properly
positioned,

21
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Table 2-1. 116/230 Voll Converslon

e \ »
'(‘j,‘“ Valtage 115 Vaolt 290 Volt
unversion
Shide Switeh Loft (113 Right ¢230)
AC Line Fuse 1.50 Ampere 0.8 Ampere
(Slow-Blow) (Slow-[3low)
(HP 2110-00804) | (HP 21 10-00820)

212, POWER CABLE. The counter is equipped with
a detochable J-wire power cenbile, Proceed as follows
for installation,

a. Conneet plug Ghsocket connector) to ne line
juek at rear of instrument,

b, Connect plug (2-blade with round grounding
pind to Jwire (grovnded) power outlet.  Exposed
portions of instrament are grounded throwgh the
round pin on the plug for sufety; when only 2-bhude
outlet is availnble, use eonnector adapter (1P Part
No, 1251-00M8), then connect short wire from side of
adapter to ground,

2-13, REMOTE PROGRAMMING, OFTION 002

214, The following purng-aphs deseribe remote pro.
gramming requirements tor the counter with Option
02, See Paragraph 2-53 for Qption 004 programming.

2-15. Front Panel Caontrols

216, The following front-panel controls are program-
mable:

i, FUNCTION

b, TIME BASE/MULTIPLIER

¢, CHECK function

d, SLOPE

¢ SAMPLE RATE and HOLD

. LEVEL controls

g, INPUT C switch (5:327A only)
h. RESET

217, 'The followwng front-punel controls are NOT
programmuble;

a. AC/DC

b, SEP-COM

¢. FAST/NORM
A'TTEN

2.2

218, The trigger level controls may be remaotely pro-
grammed or the frontpanel LEVEL eontrols may be
used. It is post e to program the LEVEL controls
without programming the remainder of the front
panel controls.  When remote programming is used,
the LEVEL, controls must be set to PRESET  Display
time may be remaotely programmed andsor the front
panel controls mny be used.

2-19. Remote Programming Requirements

220, All lines may be controlled by 'TTL or DT1L
tignnls or contnet closure to ground when the unit is
heing remotely progrommed: except the trigger lovels
which are vrogrammed by an anolog level df pro-
grammed) and the display time line (Hold), J10 pin
a5, which should NOT be pulled up to +6 V hy less
than 200 while | rogramming,

221, When the unit is NOT being programmed {Fxt
line high), nll the lines should be left open or pulled wp
to +0 'V by not Jess than bk, except the trigger lovels,
which should be open circuited,

2.22, Remole Programming Procedure
220 In order to remotely progeam the counter, the
following must he done:

a. Set FUNCTION switch to any function but
START vr STOP.

b. Ground the EXT line at rear-panel REMOTE

PROGRAM connector J101:7).  This disablos the
front panel switches. Ground is available ut J10416).

¢. Select the desired function.

d. Select t'e desired time base.

¢, Select the slope (¢ or <) for CHANNEL A and
B. This is necomplished by grounding the Slope line

for () nnd leaving it open for (+). Slope A line is
J10(28). Slope Bline is J1L(20),

f. Select the trigger level for input signal.
K. Adjust the display time.

h. Manua) reset is availuble by grounding (<7 V)
pin 4. Check s available by grounding pin 14,
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2-24, Functlon Selecilon Programming

295, T program the desired function, ground (<7 V)
the proper tine at J10 ns follows:

sTOP Pin 32
START Pins | and 12
PERIOD AVERAGE Bin2

T.L AVG, Pinit
TLAto Pin 4
PERIOD Pin b

FREQ. A Pin 6

FREQ. C DIRECT Pin7

FRIEQ. C + 10 Pins 7und 18

2-26, Time Base Selection Programming

227, To program the Time Base, ground (<7 V) the
proper line nt J10 as follows:

dus/d Pin 19
1 ps/l0 Din %0
10 us/10? Pin 21
1 ms/ 10 Pin 22
1 ms/ 104 Fin 23
f0ms/ 107 Iin 24
A s/10% Pin 'h
1g/107 Pin 26
108/10" ?in 27

2-28. Trigger Level Prog.amming

228, 'Fo propram the trigger level, the LEVEL con-
trols must be set to PRESET. Sclect the trigger lever
by placing a de voltage between -3.0 and +3.0 volts on
the level input line {(Level A = J10 pin 30, Level B =.J10
pin 31). This voltage, times the nuenuator setting, is
the trigger level, Preset is programmed by leaving the
pin open on contact closure to ground. Grounding
is preferable (f noise exists on the remote program-
ming line.

2.0, The front-pasel LEVEL controls mny he used
manually if programming of the trigger Jevels is un-
destrable. Also, note the AC/DC and ATTEN switches
on thefront-pancl mu st be set manuvally, ps they are
NOT programmab!e,

Made) Di326/27A
Installntion

2-31, Sample Rate Adjustment

242, Adfusting the display time can be accomplished
in severn] ways:

n.  Maonunlly ndjust the display time by using the
front-panel SAMPIL” RATE controls.

b, Set the SAMPLE RATE control ew and the
CAST/NORM/ZHOLD switch to NORM and comnect n
1 megohm pot in series with a LSk ohm resistor from
«H V ta pin 35, This will give n display time raage of
nbout 10 ms to 6 see, If a shorter time is desired, set the
FAST/NORM/HOLD switeh to FAST, which gives o
runge of nbout 50 gs to 10 ms,

¢, Set the SAMPLE RATE control ew in FAST
nnd hold the Hold line (pin 35) to ground for the desired
display time. The display will continue for aboul 100
us alter the ground is released.

2-33, REMOTE PROGRAMMING, OPTION 004

2.4, The following naragruphs deseribe remote pro-
gramming requirements for the counter with Option
004,

2-35. Front Farel Conlrols

236, All front-panel controls are prograommable, ex-
cept the FAST/NORM/HGLD switeh,  The trigger
level controls may be remotely programmed, or the
front-panel LEVEL controls may be used. It is pos.
sible to program the front-panel LEVEL controls with-
out progromming the remainder of the front-panel
cor.trols.  When remote programming  the trigger
ievels, the LEVEL controls must be set to PRESET.
The displny time may be remotely programmed and.
or the front-ponel controls mey be used,

2-37. Remaole Programming Requirements

248, All lines may be controlled by TTL or DT,
signals or contact closure to ground when the unit is
being remotely progrummed: except the trigger levels
which are programmed by an analog level (f pro-
grammed) and the display time line (Hold), J10 pin 16,
which should NOT be pulled up to +5 V by less than
2004 while programming.

2-19. When the unit is NOT being programmed (EXT
line high), all the lines should be left open or pulled
up to +5 V by not less thon 6ki), except the trigger
levels, which should be open cireuited.
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2-40. Aemole Programming Procedure
241 In order to remotely program the counter, the
following must be dene:

n. Set FUNCTION switch to any position but
START ar STOP,

h. Ground the EXT line at rear-panel REMOTT
PROGRAM eannector J10634), This disables the front
panel switches. Ground is available ot J 1], 2, 1h),

c. Select the desired function,

d.  Select the desired time bar e,

e. Select the signnl conditioning,
f. Select the trigger level for input signal.
g Adjust the display time.

h. Manual reset is available by ground (<7 V)
pin 17. Check is nvailable by grounding pin 7.

2-42, Funclion Selection Programming

2413, To program the desired function, ground (<7 V)
the praper line at J10 a8 folows:

srop Pu, 19
START Pins 46, 19
PERIOD AVERACE,  Pin 47
T.L AVG. Pin 4b
TLAtB Pin 44
PE (IOD Pin 43
FREQ. A Pin 12
FREQ. C DIRECT Pin 41
FREGQC + 10 Pin 34

(MI27A only)

2-44, Time Base Selection Programming

245, To program the tirie base, ground (<7 V) the
proper line at J10 as follows:

g oussl Pin 28
1 us/1i) Pin 29
10 ps/ 1002 Pin 27
Jdms 0 Pin 26
1 ms/10¢ Pin 26
10 ms/ 103 Pin 24
187108 Pin 10
1 s/ 1P Pin i1
10 8/10* Pin 32
24

2-46, Signal Conditioning Programming

247, Progeam the input conditions by grounding the
proper line ns follows:

CONDITION “J‘ﬁ)": INPUT
AC/DC A 1 AC=H DCsl,
SLOPE A 23 veH .=l
ATTENUATORA | 13,14 Ju3- 1 14-H=%1

1y L, 14 H=X10

Ly - H, 14 L= XN
AC/NC B 7 AC=H DC-1,
SLOPE B3 22 veH .e1,

ATTENUATOR B 9,0 |9-H,10-H=X]
9-1,10-H=X10

-H,10-L= X100

SEP/COM 6 COM =1, SEP =1
CHECK a7 CHK=1.

2-48. Trigger Level Frogramming

249, To program the trigger level, the 1LEVEL, cone
trols must e set to PRESET, Seleet the trigger level
by placing a de voltage between -3.0 and +3.0 volts
on the level input tine (Lovel A = J10 pin 21, Lovel B
= W10 pin 200, This valtage, times the attenuntor
softing, is the trigger level. Prosot is programmaed by
lenving the pin open or contact closure to ground,
Grounding is prefernble if noise exists on the remote
programming hne,

260, The front-pancl LEVEL controls mav Le used
manually il programming of the trigp vels s
undesirnble,

2-51, Sample Rate Adjusimenl

202, Adjusting the display time can he accomplishod
in several ways;

a. Manually ndjust the cisptay time by using the
fremt-panet SAMPLE RATE controls.

b, Set the SAMPLE RATE control cw and the
FAST/NORM/HOLD switeh 10 NORM and conns t i
1 me,ohm pot in series with o 1.7k ohm resistor from
*H Vo pin 16, This will give o display time range of

)




[

I bt o

"L,

- e-h" P R

ST T [P Ty Y A 1 7o " | A A I | TR | [

ahout 10 ms to 5 see. IFa shorter time s desired, sot
the FAST/NORM/HOLD switeh to FAST, which
wves o rnge of aboat 50 s to YO ms,

e, Set the SAMPLE RATE contral ew in FART
s hold the Held line (pin 16) to ground for the
desired display thne. The display will enntinge for
nbout 100 gr after the groaund is released,

2-53, SAMPLE RATE DISABLE-COMPUTER INHIBIT

254 The sumple rate disable fine is vsed unly with
the start command to Initinte n totalizing measure-
ment, The sumple rate disable command disables auto
resel ond enables continuous plus and minus transfer
commnnds.

265, The computer inhibit commnnd (when Low: in-
hibits the main gate from opening.  This command
may he sent from a computer to prevent the eounter
foom making any fur-ier measurements, It may abso
o used aw an external snmple rate signal, sinee the
commond would determine the time between imens-
urements, Auto reset and print command signals nre
not disabled by computer inhibit,
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NOTE

DO NOT ground or other wise program
any of the remate programming lines §f
the unit is not heing operated remotely
(EXT line HIGH = not progeammed ye-
motely).  The line should he left open or,
ot worst, be pulled up to +H V by o source
impedance of pot less than 5 ki

2-55, BLANKING DEFEAT

207, This counter is designed to hinnk insignifieant
zeros tzeros to left of datn). When binnking aceurs,
tho digital recorder autput for the blanked esdumnes is
BCD A6 (HHHED,  To use this insteoment with o
digit-nnlog converter, it is necessary to defeat the
blanking feature by repasitioning the two jumpers on
the Al Display board. Move the jumpers to position 2,
as shown in AL Component Lacator tsection VIED,
This conneets pin 100l AQUT and A9US to +H V. Ao,
lift the pin 1 lead of ARUZ nnd eonnect pin 1 to grownd
vnileble at U2 pin 7.

!
i
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SECTION 1t

OPERATION

3-1. INTRODUCTION

3-2. Section I contains the operating information
required to obtnin the most cffective performance
from the instrument. This includes o genernl derenp-
tion of the operating modes, the function of all con-
trols and indicators, o self-check procedure, nnd setup
precedures for making bisic measurements,

3-3. OPERATING MODES

34, The following parographs describe the operating
mudes of totalize, frequency, period, time interval,
und ratio,

3-5. Tolslize Mode

36, START and STOP positions on the FUNCTION
selector nllow monual opening and closing of the
counter's main gate. When the switch is in the START
positien, the counter does not measure frequency, but
instead, counts the number of times the signnl posses
through the trigger point. The input signal, connected
to the front-pancl CHANNEL A juck, is divided by the
MULTIPLIER switch setting prior to « ~ting. For
example, whea the MULTIPLIER switch is set to the
1 position, every pulse is counted, When the switch is
set to 10% the counter registers every thousandth
pulse, When the FUNCTION switch is set to STOP,
the counter stops totallzing and holds the displayed
count until the RESET switch is pressed or the
MULTIPLIER swilch setting is chonged. If the
FUNCTION switch is ngoin set to START before n
resel is generated, the count continues to totalize
from the previously displayed value. With the FUNC-
TION switch set to START, the scelud input signal
is availnble at the rear-panel TIME BASE OQUTPUT
jack. 'The unit indicators and decimal points are
blanked during the totalize mode. The C light is
on (in START), indicating counting is taking place.

3-7. Frequency Modes

3-8, Three frequency modes are availuble in the
5327A: Frequency A, Frequency C prescaled, and Fre
quency C direct, (The prescale operation is not in-
cluded in the 5326A,) In the Frequency A mode, the
input signal connects to the high impedance
CHANNEL A input jock and can be conditioned with
the LEVEL, SLOPE, und ATTEN controls. In the Fre-
quency C maodes, the input signal is connected to the
INPUT C jack (60 chm). The signal is not conditioned
by any front-panel controls but may be counted either
directly (50 MHz) or by prescaling (650 MHz),

depending on the setting of the INPUT C switch.
The ¢! channel of the 5I26A model counts the signal
direct]y

3.9, Perlod Modes

3-10, The period and perind avernge maodes nllow
single period measurements or multiple periad
avernges o he made w'th input frequencies into
CHANNEL A of up to i) MHz, These modes are use-
ful for making low freqiency meaaurements where
maximum resolution is desired.

311, For single period measurements, the MULTI-
PLIER switch scales the time buse frequency and
selects the placement of the decimal point and deter-
mines the resolution of the measurement,

312, The period average mode is used for increased
resolution nnd reduced innceuracies, For example, if
102 period averaging is selected, the counter will dis-
play the average of 100 periods with the proper decimail
point. In this example, trigger error is 100 times iess
than in a single period measurement,

3-13. Time Interval Modes

J-14. T'wo modes of Ume interval measurements can
be selected: time intervel and time interval average,
The time interval modes mensure the time between
points on n single waveform or between separate in-
put signals; thus, pulse width and phase differences
can be mensured. Separate slope and level controls
allow varinble triggering levels on vither the + or -
slope. Muarker A and B outputs are available at
the rear panel to intensity-modulate an HP* 1B0A
oscilloscope, The markers indicate wse trigger point
of the counter's input circuits and provide a visual
menns of andjusting the trigger peints to measure
the time interval between any two points and are
useful to about 100 kHz.

3-16. In time interval measurements, Channel A
opens the main gate and Channel B closes vhe main
gate. While the main gate is open, the .aternal oscil-
lator, divided by the setting of the MULTIPLIER
gwitch, is totnlized by the counter and readout on the
display. The less the division fuctor, the more pulses
of the internnl oscillntor there are to count and, there-
fore, the better the reso'ution and nceuracy.

3-16. Wit time interval average, tae main gate is
open for the number of time intervais selected by the
MULTIPLIER switch. The internal eacillator pulses
(not divided) are totalized only Jduriag the individunl
time intervels. Once Channel B triggers, there must

-1
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be o time lapse of 150 ns before Channel A can trigger,
Avernging of time intervals results in increased re-
sulutinns and reduced Innceurncies,  For o further
explunntinn of theory, refer to Paragraph 427,

3-17. Rallo

3-8, The counter may be used to measure the ratio
of two signals in cither the frequency or period mode,
By setting the rear-panel QSC INT-EXT switeh to EXT,
the counter will aceept an external sighal (Foyy) for
use as the internal oseillator. This frequency should
be 100 Hz to 10 MHz at 1 V rms minimum to b V peak
maximum. A sceond signal (Fa), upplied to either
INPUT A or C juck, i8 used us the comparator signal.
The MULTIPLIER switch controls the resolution of
the displuy. For n ratio of frequencies, the Ratio =
o . DISPLAYED NUMBER
Fext MULTIPLIFR SE'TTING'
(1), the Ratio =

¥ »

B Bxe . DISPLAYED NUMBER

v T N 117 ~ AL ST
I:'xl ll\ MULTIPLIER SETTING

For a ritio of perinda

3190 Disregard the units and decimnl point; also,
ighore any zeros to the left of the most significant
digit. It makes no difference which signal is higher
in frequency, s long us the two frequencies are with-
in the specificatinns of their respective channels,

3-20. MARKER OUTPUTS

321 Two marker output jucks are mounted on the
counter’s rear panel.  These ocutputs provide o
negativegoing 2 us pulse (npprox.) ut DT, levels each
time the input signal passes through the trigger point
of Channel A or B, The pulses mny be used to trigger
other circuits or may be applied to the 7 axis of an
HP 180 Oscilloscope.  When using the pulses to
intensity modulate an oscilloscope, note that the
actual trigger point is the lending edge of the pulse,
The marker's pulse width determines the upper fre-
quency limit of the i»~ut signal. The pulses overlup
on the escilloscope trace when the period of the signnl
is lers than the pulse width,

3-22, HYSTERESIS

323. Each input channel has a small amount of
hysteresis (about 100 mV), If the SLLOPE switch is set
to "+" the trigger pulse occurs at the top of the
hysteresis "window.” If the SLOPE switch is set to
" the pulse vecurs on the bottom line of the window.
In other words, the signal must pass through the entire

hysteresis window before a trigger pulse is generated.
3-2

&y, o

324 When measuring  frequency or period, e
counter pogitions the hysteresis band around 2ero (hee
Figur 1), This nssumes n waveform with no de
component and the eounter’s LEVEL contral is in the
PRESET position.  The input amplifier then yields
maximum inyJat sensitivity for both positions of the
SLODPE switch.  The offset introduces no mensure-
ment error, since the trigger point is repetitive from
eycle to cycle. The trigger point is point A for +
elope and point B for - slape.

Flgure 3-1. Hysteresls Olfset

+SLOPE
A
ov \ 1 HYSTERESIS
II I WINDOW
B

-SLOPE

3-25. Time Interval Compensation

326, In the time interval modes only, both input
amplifiers have an nutomatic compensation netwaork
that keeps the triger level at the same powentinl when
switching from positive to negative slope (see Figure
32), In this example, the wirndow shifts upward to
accomplish this, There is the possibility, therefore,
that if Point A is near the top of the signal, switching
to negative slope vill place n portion of the window
outside the signal (C). In such ease, there would he no
triggering,  Whaen swilching from time interval to
frequency, or vice versa, the trigger point shilts by
half the hysteresis band.

Figure 3. 2. Hysteresls Compensalion

C
A B

+SLOPE

ov /

-SLOPE

3-27. ACCURACY

328. FREQUENCY MEASUREMENTS. The hasic
counter pecuincy is determined by two factors. One
foctor is the aging rate of the 10 MHz crystai standard
in the time bage (less than 3 parts in 107 per month),
A second fuctor is the inherent error of ¢ 1 count of the
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- display's lenst signifieant digit, which ts present in ol B340 PREIIOD MEASUREMENTS. There ane three -
1. electranic counters. This error is dee to phosing be- fllL‘lt i cantributing to the necurney of poriod average i
= tween the timing pulse that operates the eleetronie . measuretnents: —
n gute a]nd the pulses ’lhut JHIsE l.hrn‘tlmh tl}u' gote to the 0. The aging rate of the 10 MHz erystal standard, =
- counting nssembly, The chart in Figure 3.4 shows the -
= errar possible for frequency ond period measurements, =

[y

. 20, The formuln for determining the actunl fre- b, The t 1 count mmbiguity. -
. quency is given os follows: e
- 1 : _ . -

— error = £ )tk ¢, 'The trigger error [or one period. ‘
= fl x gate length (see) Assuming a signal-to-noise ratio of 40 dB, the -
= ‘The expression trigger error is loss than 0.3% at rnte sensi- rg
S } 1 tivity. A genersd formuln for finding the per- |=
= F X gate length (s0c) centage error o be expected under vorious -
= T conditions is as follows: -
= cquals the t 1 count amhiguity, where { equals meas- )
= ured frequeacy (Hz) nnd gate length cquals the =
- selected gute time in seconds. E equals the time hase - L, o . -
. _ s the A=100( _2_ 2r_» 1F) i
" aceuracy (mostthly drift rate of the individun] time nf ] =
= bage times the number of months since calibration, l .
- frequency change due to ambient tempernture A Accuracy in pereent -

—_— 3 - { i ine v
= change, absolute off-set at standardization, and line [, = Time base frequency counted o
- voltage effects). ! -
= f2 = Frequueney of input signal (Hz) =
= 340, An example of frequency cerror caleulation is as —
= follows: n = Number of periods averaged B
i j—
=45 . . ; =3 x 10 4 (trigger error for one period -
E fy =3 MHz (3 X 10° Hz) ¢ : =
gy 40 dB S5/N at rated sensitivity.) =
g gate length = .1 see (I X 107) =
- -
= E = parts 151 l()‘-per month times 2 months E = time base aceuruey (munthy drift =
= = 6 partsin 107 rate of individual time base times the =
| 6 number of months since calibration, -
error = t

absolute value of offset at standard-
ization, frequeney choange  due  to
ambient temperature  change, and
03X 10%:6X 107394100 line voltage effects). A plot of the
nhave fuormuln is shown in Figure 5323,

X 10% 1 X 10Y) 107

e il

or 3.9 ports in 10

[l b LTI

| iIU.| Iy

TR R MY CTE EER e Ay e e
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Figure 3-3, Measurement Accuracy

PERCENTAGE

l

10

0.1%

GOr%
G.001%
000
0.00001%
0000001 %
00000001 %
0.00000001 %

0 000000001 %

e

1X0°"
tx19°=?
%0
1ot
1x10°"°
1%10°"
11077
X107
1x10°*
X107

1x10°"!

ERROR IN MEASUREMENT

FRACTION

'

£1/10"
te
st
o’
v110°
1ot
$1/10°
ning’
t150*
t1/10"
s1ng"”

vine'!

FREQUENCY MEASUREMENT
*1 COUNT
t TIME BASE ACCURACY
-2 * IPARTS IN 10, ASSUMED}

PERIOD AVERAGE MEASUREMENT
*1 COUNT
' TIME BASE ACCURACY
*TRIGGER ERROR - O.%WPERIVD
COUNTED FREQ. 15 VOMH,

110 100 1K 0K 100K M 1OM 100M 16
FAEQUENCY i
MEASUREMENT L
, —
&N\ NG [N, / )
! }
1 r S50MH
|
10
|
1
100 PERIODS )
L]
T ] H
10} PENRL f
T 095 et 1 ASSUMED TIME BASE ,
10* PERIODS lL/ACCUﬂACY 2 +3%10 )
e e bn et e e s e e . —
]
10* PERIODS [~ {
50 PERIODS " !
— —1 ~— ACCURACY WHEN USING
. h INTERNAL OSCILLATOR
10 "ERIODS - !
I [ L, PERIOD
y AVERAGE —— ACCURACY POSSIBLE WITH
10" PERIQDS I MEASUREMENT ! EXTERNAL OSCILLATOR
I [ ) . ! (CESIUM BEAM STANDARD)
110 100 IK 10K 100K TM 1OM 100M 16

MEASURED FREQUENCY {Hr)

NOTE
FOR 650MHZ INPUT { + 10) USE LINE TO RIGHT OF ACTUAL GATE
LENGTH TO DETERMINE ACCURACY OF MEASUREMENT, SINCE
t 1 COUNT ERROR REPRESENTS £10 COUNTS OF INPUY SIGNAL
WHEN PRESCALING BY 10
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Flgure 3-4, Front Panel Conlrols and Indicators

13 14

r iy
; ,': ] "‘~-Tl TSR
~"/ ]
| 2 3

{6327A)

SAMPLE RATE control.  Applies primary
power.  Workds in conjunction with 1"AST/
NORM/HOLD switch to contro! interval be-
tween mensurements.

a. FAST - Varies display time from <100
K8 to >20 ma, STORAGE switch (rear
ponel) must be ON to use this mode,

b. NORM - Varies display time from
<200 ms to >hH seconds,

e. HOLD - Holds display indefinitely.

RESET Switch. Resets display nnd internn)
count to zero and starts new moasurement.

INPUT C (53274 ONLY). Switch to select
IMRECT (0-50 MHz) or +10 (0-550 MHz)
operntion for INPUT C connector on rear
panel. See Figure 3-5,

INPUT C (h326A ONLY). 60-0hm input con-
nector for 0 to 50 MHz frequency measure-
ments.  Hos de eoupling and sensitivity of 6
mV rms sine wave. Trigger level is zero volts,
Maximum input is 5 volts rms referenced to
ground (DO NOT EXCEED),

FUNCTION selector,  Seleets mode of oper-
ation,  Blue lettering matches corresponding
blue lettering on TIMFE, BASE/MULTIPLIER
switeh,

n. STOP, START - Used for totalize
mode to manually open and close counter's
main gate and to turn scaled output on nnd
off. Frequency input range is 0 to 10 MHz.

b. PERIOD AVG A - Sets counter to
measure period of sigral applied to CHAN-
NEL A input. Use MULTIPLIER switch to

—

/%

{6326A)

4

5 1110 1211 10

seleet number of periods to be nvernped, In-

put frequency range is O to 10 MHz.

e. T 1L AVG A to B - Sets counter to
measure average time interval, A to B. Chan-
nel A starts interval and Channel B stops the
interval.  Use MULTIPLIER selector to set
number of time intervals to he averinyed,
Time interval input range is 150 ps to 1) see;
there must he a 160 ns deadtime hetween
intervals,

d. T i A to B - Sets counter to mensure
time interval A to B. Channel A starts mens-
urement and Channel B stops the mensure-
ment. T. I input range is 0.1 us to 10* see.
The internnl time base frequencey is divided
by the setting of the MULTIPLIER switeh and
totnlized for subsequent display. The more
cyeles of the oscillator frequency that are
counted during A to B time, the better the
resolution.  There must be 150 ns dendtime
between Channel B and Channel Ab trigper
points,

e. PERIOD A - Sets counter to measure
a single period of the signal applicd to CHAN-
NEL Ainput. Use MULTIPLIER switeh to sot
counted internaloscillntor frequency «. 11 there-
fore the desire resolution. Frequencey input
range is 0 to 10 MHz,

. FREQ A - Set counter to measure fre-
quency applied to CHANNEL A input, Use
TIME BASE switch to set gate time and reso-
lution. Frequency input range is 0 to 50 MHz.

g FREQ C - Similar to FREQ A, except
sets counter to measure frequency applied to
INPUT C juck, 50-chm input impedanee, See
INPUT C.

3-b
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Oporntian
Figr're 3-4. Front Panel Controls and Indicalors (Continued)

5 TIME BASE/MULTIPLIER switch.  The 9. LEVEL contral,  Used in conjunction with
function of the switch changes with each ATTEN switch to determine voltage at which
muode of aporntion: triggering oceurs. With X1 attenuator setting,

fovel is varinble &3 Vo oan X10, 30 Vi oand
n TOTALIZE - Determines  sending X100, £300 V.
fetor for input signaol prior to counting,
L. Input jocks, Input jucks to Channels A ANDB.
b, PERIOD AVG A - Sclects number of Input impedance is 1 M{)} shunted hy less than
periods to be averaged. 26 pld, By using o 10 to | divider probe, input
impedance enn be inereased to 10 M,
e. IV 1 AVG A o B - Selects number of
time intervals to he avernged., 1. Prigger lamps ndjocent to input jacks indicate
whoen amplifier triggering occurs,
d. T. [ A to B - Selects sealing fictor for
internal oseillntor signnl. 12, CHK-SEP-COM switeh,  (Check-separate-
comman),
e, PERIOD A - Seleets sealing fetor for
internal oscillntor signal. a. CHK - Connects internal 10 MH:z
time buse to Channels A and B circuitry to
. FREQ A and FREQ C - Sets gate time. cheek that unit is funetioning. No indieation
in T, Lor T L Avg; ignore displayed digits in
period averngo,

.  SLOPE  switeh, Permits  triggering  on

positive or nogative slope of input signal. b, COM-SEP - Conneets A and B inputs
in parallel when set to COM position. When
applying two separate inputs, sel switch to
YTV and . . . SEP. When set to COM, input impedance is

7. AC-DC sw:t.ch. ﬁ}'lcvm :Il_rm_:l or eapneitor 500 k2 shunted with less than 50 pl.
coupling for input signal. Minimum input fre-
quency on AC setting is 20 Hz. 13, C feount) light. Lights when counter's mnin

gate ir open,.  For short-duration gnte times,
the annuncintor eircuits include a 50 ms one-

R ATTEN switch. Selects attenuntion tor input shot MV to allow o visible Nlash of the Clight,
sipnal.  Used in conjunction with LEVEL
control to set input triggering point.  Maxi- 14 % (asterisk).  Indicates that proper units nre
mum input: 250 V rms on all rnnges except not displayed with combination of function/
25 V rms on X1 range nbove 50 kHz, Recom- time base selectinn, To interpret display, wdd
mended input is 0.1 V rms to 2 V rms times a zero to the right of lenst signifivant digit dis.
ATTEN setting. played on the counter,

3-6
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Flgure 3-5, Rear Panel Conirols snd Conneclors
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{6327A ONLY)

1. STORAGE switch, When set to ON, pro 7. AC LINE  IEC type with offset gn eon
vides display storage while new measure neeted to chnssis,
ment is being made,  In OFF position, K. AC LINE FUSE. .30 A at 116 V. 800 mA
allows  continuous  Maplay  of  counting Tt .:2.“; v v '
PrOCesS, R

, s ‘i o . 0. 11672830 volt switch,  [Insert narrow scrow-

2 OSC INT-EXT swit. position, driver and slide switch to show desired
relects  normal  coun. writion  uning voltage
internal time base.  In EXT position, per- ’
mits ure of external tme bose, 10.  DIGITAL  RECORDER connector  (Option

. , A \ . o, y).  G0-pin connector for digital re

S0 08C jock, With INT-EXT switch set to INT, (‘l)ftll:l"ni:t)l‘rl‘ﬂ:‘ln'l::!ll‘i():: hiector fordigital r
provides 10 MHz, >3 V p-p output (no load), ' '

HOLY series impedance, With INT-EX'T switch T . ,
st to EXT, nllows use of axternnl time base 1. 'Rl:.)MO'l'l-._ PROGRAM connector, ()Ill.l‘m
from 100 Hz to 10 MHz nt!>1 volt rms 6 V N 36-pin mnn;rclnr to nlin.w rlunmm con-
peak maximum). trol of counter modes und functions,

4. MARKER A and I* jucks. Provides marker Option (04;  B0-pin eonnector L, ullow re-
outputs to intensity modulaie P 180 Oscillo- n'mtf: ‘mnlml of all counter functions except
seope. Markers begin eoincident with chan. FAST/NORM.
nel trigger pointa,

") $1) B U A A 0y N :

h. GATE joack. Provides »>2.4 volts output (open 12 INPUT C (R327A only), ,. Alkahm input for
L R0y ot 0 te 50 MHz or 0 to 650 MHz frequency
circuit) for oxternal use,  Has 508 series \ sments, When INPUT Crswiteh is §
impedance.  Output is low when counter's :m;:;; u:"?]:.’: 5 o 2“‘ X . f““ut t‘ ":.::‘}
main gate is open and high when pgate is posifion, frequency range i ,','. "
closed MIlz, coupling is de, and sensitivity is 25 mV

' rms sine wave,  With INPUT C switeh in

6. TIME BASE OUTPUT juck,

Provides nueg-
ative going > 43 to 0 V pulses {open cireuit),
>H0 nanoseconds wide.  The line hus a 6D
series impedunce.  In START, frequency out-

DIRECT position, frequency range is 0 to 60
MH~», sensitivity is 15 mV s sin. wave,
covpling is de.  For cither setting of the
INPUT C switeh, maximum input is 3.6 volts

put is CHANNEI, A signal divided by MULTI- rms referenced to ground (DO NOT EX.
PLIER setting,. CEED), and trigger level is zero volts.

3-7
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Operation

Vabie 3-1, Seli-Check

I.  Soet SAMPLE RATE control slightly clock.
wige out of OFIF,

2, Sel FAST/NORM/HOLD switch to NORM,

3. Set FUNCTION switch to STOR,
4. Set MULTIPLIER gelector to 1.
6.  Set CHK-SEP-COM switch to CHK.

G, Press RESET und check that counter's right
hand column displays a @ and all other digits
are blanked.

7. Set FUNCTION switch to STALT and check
that counter totalizes ond C light is on.
Check that OF light goes on as display over-
flows, Set TIME haSE/MULTIPLIER to ench
position and chech that counter totalizes in
cact ~osition.

B.  Set FUNCTION switch to STOD,
C light goes out and display is held,

Check that

), Set FUNCTION to PERIOD AVG A. St
MULTIPLIER as shown in table below and
check for proper display.

Period Avernge Self-Check

MULTIPLIER DISPLAY ANNUNCIATOR
1 .1 MB
10 10 MB
10 100 Tt
10t 100.0 ns
10¢ 100.00 ns
10* 100.000 ns
108 100.0000 ns
107 Standurd 0000000 ns OF
107 Option 001 100.00000 ns
10" Standard 0.000000 ns OF
10° Option 001 00.000000 ns OF

NOTE

Digits noted nre for reference, nctual
display may differ by several counts.

10. Set FUNCTION to T\I. AVG A to B, Set
MULTI(PLIER ns shown in table below and
i check for proper display.

Time Interval Average Self Check

MULTIPLIER DISPLAY
] A}
10 A0
102 A0
UL A
10¢ 00
0% L300
)% 0000
107 00000
- 000000

11, Set FUNCTION te T, I,
MULTIPLIER switeh as shown in the following
table (Step 12) and check for proper disploy.

ANNUNCIATOR

M8
MB
uB
ns
ns
nH
ne
nK
ns

A to B, Rotate

Set FUNCTION to PERIOD A, Set MULTI-

PLIER switch os shown in the following
tuble and check for proper display.

Time Interval and Period Self-Check

MULTIPLIER

li

10

102
19
104
105
109
{th
0%

*NOTE:

L,

DISPLAY

1t ] count
]

At

K]

0

00

0

]

0

ANNUNCIATOR

MB
ME
ms
ms
my
H

L - - 1

For Time Interval Self-Check, display is
O ps for MULTIPLIER setting of 1,

Set FUNCTION to FREQ A. Set TIME BASE

switch s shown in table below cnd check
for proper display.

TIME BASE

RUT::
1 s
LG us -
A ms
I ms
10 ms
A8
I8

108

Frequeney A Self Check

DISPLAY

01

10

10.0
10.00
10.000
10000.0
10000.00
$000.000

10000.000

00,0000

t] count
t] count
t] count
t1 count
t] count
t] count
t] count
t] count
t] count
t] count

0L2N00 ¢ count

ANNUNCIATOR

GHz

MEz

MHz

MHz

MHz

kHz

kHz
kHz OF
kHz (Option 001}

kHz QI

kHz OF (Opt. 001)
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Operation

Figure 3-6. Frequency A Measurements

b,

N
iR

Set SAMPLE RATE control slightly clock-
wise out of QFJ°,

Set FAST/NORM/HOLD switeh to NOKRM.
Set FUNCTION switeh to FREQ A.

Set TIME BASE switch for desired gate time,

Set CHK-SEP-COM switch to SEP.

Set CHANNEL A LEVEL control to desired
trigger level or to PRESET to trigger nt zero
volts.

10,

Set ATTEN switch to mateh input signal
amplitude,

Set AC-DC switeh to AC or DC.

Conneet input signal (0 to 50 MHz) to
CHANNEL A input jock.

Adjust SAMPLE RATE  control

venient measurement interval,
NOTE

When the inpat signal is resnoved from
CHANNMEL A or the signal level is in-
sufficient, to trigger Channel A, the
count Lght (C) will not eyele, This is
normul for this counter and does not
indicate n malfunction.

for con-

34
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Qperntion

Figure 3-7. Frequency C Measurements

I.  Set SAMPLE RATE control slightly clack-
wise out of OFF,

2. Set FAST/NORM/HOLI switch to NORM.
3. Set FUNCTION switch to FREQ C.

4. Set TIME BASE switch for desired resolution.
5.  Set CHK-SEP-COM switch to SEP.

6.  Set INPUT C switch to DIRECT,

7. TFor BIGA; Conneel input signal () to 00
MHz, 7.6 V peak maximum, 6 mV rms
minimum} to input C connector, Input impe-
donee is 60 ) nominal.

For 527A; Connect input signal (Direet; O o
50 MHz, AV peak maximum, 1Hh mV mini.

J
4 i "; ' i ' !
0
K—' * D
4

L8 2 7 7
{6327A)  (5326A)

O

o my

——

5

wum.  Preseajed: 0 to 50 My, o6V peak
maxunom 25 mV minimom) o input C con-
nector on the renr panel,

Adjust SAMPLE RATE control  for eon-
venient mensurcment interval,

NOTE
For trequencies from 0 to D50 MH2
with minimum levels of 15 mV nnes,
connect signad to INPUT C jack and
plave INPUT € switeh in ¢+ 1) pasition.

CAUTION

Damuge will oceur if INPUYE C valtage
specifientions ore exeeedod,

310
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Operation

o Flgure 3-8, Period Measurements

“‘l h[ | Lahll

h.
6.

10,

Period

Set SAMPLE RATE control slightly cluck-
wise nut of QFF,

Set FAST/NORM/HOLD switch to NORM,
Set FUNCTION switch to PERIOD A.

Set  MULTIPLIER
resolution,
Set CHK-SEP-COM switch to SEP.

Set CHANNEL A LEVEL control to desired
trigger level or to PRESET o trigger at zero
volts,

switch  for  desired

Set ATTEN switch to mateh input signal's
amplitude,

Set AC-DC switeh to AC or DC,

Conneet input signal (0 to 10 MH2) to
CHANNEL A input juck.

Adjust SAMPLE RATE control for n con.
venient interval hetween mensurements.

5.

10,

Perind Average
Set SAMPLE RATE control slightly clock
wise out of QF[,
Set FAST/NORM/HOLD switeh to NORM.
Set FUNCTION switch o PERIOD AVG A,

Set MULTIPLIER switch o number of
periods to be averaged.

Set CHK-SEP-COM switch to SEP.

Set CHANNEL A LEVEL control to desired
trigger level or to PRESET to trigger at zere
volts,

Set ATTEN switch to match input signal
amplitude.

Set AC-DC switch to AC or DO,

Connect input signal 0 to 10 MHz2) to
CHANNEL A input jock.

Adjust SAMPLE RATE control for con-
venient measurement interval,
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Figure 3-9, Time Interval Measuremenis

b,

-]

]

.-

I
=

Single Time Interval
Set SAMPLE RATE control slightly clock.
wise out of QFF,
Set FAST/NORM/HOLD switch to NORM.
Set FUNCTION swiwch to TV A to B.
Set MUTLIPLIER

resolution.

switch  for  desired

If start-stop signols are from a comman
source, connoct signal to CHANNFEL A in-
put and set CHK-SEP-COM  switch o
COM, If start-stop signals are from sepn-

rate sources, connect start signal to CHANNEL

A input and stop signal to CHANNEL B
input and CHK-SEP' ZOM switch to SBEP.

Set ('FLANNEL A SLOPE switch to ¢+ for
triggering on positive slope of signal or to -
for triggenng on negative slope of signal.

Set CHANNEL A LEVEL ond ATTEN
switches to start measurement ot desired
voltage fevel,  Select AC or DC coupling.
For frequencies below 100 kHz, use MARKER
A OUTPUT juck on rear panel to display
starting point on an cscilloscope.

Set CHANNEL B, AC.DC, LEVEL, SLOYE,
and ATTEN controls to stop mensurement
at desired level.  For frequencies below
100 kHz, use MARKER B QUTPUT to dis-
play stopping point on ascilloscope,
Adjust SAMPLE RATE control
venient measurement interval,
NOTE
There must be at least 150 ns between
the STOP pulse (Channel B trigger)
and the next START pulse (Channel
A trigper),

for con-

=1

Time [nterval Averape

Set SAMPLE RATE control slightly  cluck:
wise out of QFF.

Set FAST/NORM/HOLLD switeh to NORM.
Set FUNCTION switeh .1 £V AL

Set MULTIPLIER switch to number of time
intervals to be avernped.

If start-stop signols are from o common
source, connect signal to CHANNET, A input
and set CHK.SEPCOM switch . COM.
If siart-stop signnls are from sepurate sovrees,
coppect start signal 1, CHANNEL'A nput
and stop signal to CHANNEL B input and
CHE-SEP-COM switch to SEDI,

Set CHANNEL A SLOPE switch 10+ tur
trigigering on positive slope of sigaal or to -
for triggering on negative slope of signal.

Set CHANNEL A, LEVEL, and ATTEN w
start the measurement at desired svoltage
level, Select AC or DC eoupling.  For fre-
quencies helow 160 kllz, use MARKER A
OQUTPUT juck vn renr panel to display start.
ing point on ascillos ape,

Set CHANNEL B, AC.DC, LEVEL, SLOPE,
and ATTEN to stop the measurement at
desired level.  For frequencies below 100
kHz, use MARKER B OUTPUT w display
stopping point an oscilloseape.

Adjust SAMPLE RATE contrul
venient measuremant interval.

NOTE
STOP to STAKT delay must be 2150
ns and input rate should not be 10
MHz x%\% M and N integers),

for cun-
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Operation

Figure 3-10,. Rallo Measurements

ool | N,

—
* 3 8 7 10(REAR PANEL}
? i m“ i el | ey
, ! e 5
L1y 2
w .
- Lo Set SAMPLE RATE control slightly clockwise 7. Set ATTEN switch to mateh input amplitude.
. out of QFF.
.- 8. Set AC-DC switch to AC or DC,
. 2 Set FAST/NORM-HOLD switch to NORM.
i 9. Connect Fp (0 to 50 MHz) to CHANNEL A
3. Set FUNCTION switch to FREQ A or FREQ input juck or Fer to INPUT (.
C, direct or presealed.

10, Set OSC INT-EXT switch to EXT (rear-punel),
. Connect Fext to O5C jack. Fext can be 1)
- 4. Set MUTLIPLIER switch w desired divid. Hz to 10 MHz 1 V rms (min) to 5 V penk
. ing fuctor for Foy,. maximum,
.
- A5 Set CHK-SEP-COM switch to SE. i1, Adjust SAMPLE RATE control fur convenient

measurement interval,
- hd . » -
] 6. Set CHANNEL A LEVEL control to desired 12, Ratio - _Agr_‘LL_,_Ll;f“_. Disregard
- trigper level or to PRESET to trigger ot 7ero ext MULTIPLIER
volts, units and decimal point,
D
— |
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Madel Hi126/27A
Operation

Figure 3-11. Totolizo Measuramenis

1, Set SAMPLE RATE control slightly clock:
wise out of OFI°,

2. Set FAST/NORM/HOLD switch to NORM,
3, Set FUNCTION switch to STOP.

4, Set MULTIPLIER switch to input signnl
genling foctor,

* B, Set CHK-SEP-COM switch to SEP.

6. Set LEVEL control to desired tngger level
or o PRESET for triggering ut zero volts.

7.  Set ATTEN switch to match input signal’s
amplitude,

Set AC.DC switch to AC or DC.,

9,  Conneet input signal (0 to 10 MHz2) to
CHANNEL A input juck.

16, Set FUNCTION switch to START,
NOTE

A scaled output of the input signal is
uvailable nt the rearpancl TIME
BASE QUTPUT BNC. The division is
deterinined by the MULTIBLIER
switch setting.

3-14
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SECYION IV

THEORY OF OPERATION

4-1. INTRODUCTICN

42, This section discusses the genernl operating
principles of the instrument.  Assembly deseription
is covered in more detnil in Section VI, opposite
ench schemntic dingram.  Logic fundumentals are
explained in Paragrapha 43 througls 4:16,

4-3. LOGIC BYMBOLS

44, Two states exint in the binary system, 1 and 0,
In positive logie, the 1 state s more positive than
the ¢ state,  High (1) and low (L) nre used to repre-
senc the 1 and 0 levels. HIGH ALWAYS REPRE.
SENTS THE MORE POSITIVE LEVEL, WHETHER
IT BE POSITIVE OR NEGATIVE LOGIC,

46, A cirele at the input line of 0 logic symbol
indicates that n low uctivates the function,  Fig.
ure 4113 shows thut o low at both inputs produces

o high output, A cirele ot the output Jine of o logie
symbal indfeates o low when netivated, aw shown in
Figure 1-1C,

4-6, Gating and Logle

47, Figure 41A represents n banie AND gate,
The nutput s high i oll inputs nre high. An AND
kate mny have two or more inputs,  Figure 411)
represeiia o basie OR gate.  The O gote output
is high il one or more of its inputs is high, A+ OR
gute may have two or more inputs.  Ap Ol eate
with o cirele on the output is called 0 NOR gate.
Ai. AND gate with o cirele on the output is ealled
n NAND gate, An EXCLUSIVE NOR t(Figure 4-11)
hos two inputs; and the output will be low if one,
but not both, of the inputs is bigh, The output will
be high §f the inputs are hath low or hath high.

Figure 4-1, Gate Symbols and Loglc Comparisons

—y
et

c

1T

AND INVERTED INPYT INVERTED QUTPUT on CXCLUSIVE Non
F G H J
x X X x
B —d 0 — B ——0 » —
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A A A A
X X X x
B B— B- B
Xt A+p Xt A+D XA+ xgipﬁ
A B X A B X A B X A B X
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H L 4 H L L H L L " L H
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L . L L L L L L H L L n
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4-0, INTEGRATED CIRCUIT OPERATION
4-0, JIK Maslar-5lave Fllp-Flop

40, "he JK wasterslnve Nip-lap 18 bosieally o
bistahle multivibrator,  With simultnnenus high -
pt = tu ] nnd K, before the eloek pulse, ¢ and ¢ will
change states after the clock pulse. Refor o Figure
2 and Table 48 "This eirenit trigigers on the tmfling
edge (hegative trnsition) of the cloek pulse,  The
st (8) and reset () inputs operste as o follows;
when n low §s applied to set input,  jgoes low and
Q goon bighs when o low Is applied to reset input,
Q goer low and € goes high,  Set or reset ean over
ride ol other Snputs ot any tine,

Figure 4-2, JK Flip-Flop

&
- % gl- IR INPUTE
Qnd: qurrLig
- LK CeEx r CLOCK INPYT
5 ¢ SFY
K R ﬁ - ] + HESETY
Y
|
Table 4-1, Trulh Table
+ =z 4 ¥
" b 1 L, Before elock pulse
JIRIQLIQ ! 1 = Aflter elock pulse

L] L 1Qy Qn | 1) = Lond K= L, then Q
nnd & will nut ehange fean
whit they were hefore the
eluck pulse,

Hl LB LIUI=BandK=L,thenq
will be 11 and @ will be I,
after the cluck pulse.

LiH LB I=Land K=, then
Q will be 1, and Q will he H
after n elock pulse.

R N N O L I N N N I I

Ho[ 0 Q| Q|11 and K= H before

the cluck pulse, then after the
cloek pulse Q and Q@ will
chunge states,

A-11, Timo-Dnse Docnde

412 In the peset stote, Copry Owiput (C0O) tsen
Figure -0 ds Digh aml, i the Gate input (G) is Jow,
Goted Output 1GO) §s Jow.  Ten poises un the Gute
input produee oo negotive transition ot the Gnted
Output, 15 the ¢ input is high, GO B apebeeipenitod
regardlons of the count, The Carry Output gives o
pasitive transition ufter 10 pulkes,

Figure 4.3, Time-Base Decade 1020-0412

90 [—

Ao

I

0 1 2 3 4 B 6 T 8 _9_I0
count weur LML LN

CARRY QUIPUY

e

GATED QUTPUT
[QATE OPEN)

| R

4-13, Open-Collector Gele

414 The vutpul of an opepesilector gite can be
parnlleled with gates of the same type to perform
a wire Ol functiom, ns shown in Figure 44, When
the autputs nre tied to the same line, tny one of the
gotes ean pull the Hne low without damnging self,

Figure 4-4. Open-Colleclor Gate 1820-0327

1
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4-16, Loylc Lovals the roquired slope. The Tgmt Amplifier eonvorts
the wignnl Into norrow pulses Tor ore ofileiont
SUE - This vountor uses Ueee types of bogie: P11 usnge throughout the counter,  In the HiTA, IN:

(ranskstor-transistor  ogie),  BCL wmittereonpled PUT C provides an alternate path through the Proe
bele), e DYPLL ddiodetrnnsister loglel, See ‘Tahle seafer Ansembly, which divides the signsl by 10 oy
44 for wpeekile logic lovols, patikes it diveetly 1o the Punetion Contpo) Asiombly.

Thae path twhken is determined by the setting of the
fromtepanel INSUT C switeh,
Table 4-2, Loglc Lavals
AL The Funetion Contenl aevepts bith the input
sl s the 10 ME2 internal oscillntor palses and
routen them 0 neemdnnee with the minde o aperation
heiigg usml,  One of these signols is went o the Ab
Time HBone Assembly, woich divides the signnl ns

" , If Iu 1L ) e
PP iy | x| Triewer ] Supaly

ren v laay A2V LoV determined by the frent paned  TIME - BASE/
. . ' ) MULTIPLIER switeh, The fiest nnd last palse of the
PTL | 24V [0V 1y hoy divided signal eontral the longth of thoe the main
e | ovav oy Loy ho v pote is apen. During this tme, the other signnl fs

sont divectly to the main gate for tntalizing in the
decae eonnters and ks sebsoquontly displnyed. The
4-17, OVERALL COUNTER OPERATION synchranizer provents the main gate from opening
unti} an mput signal s presenlt.

418 The Wgnnl conneeted to CHANNEL A i cone

ditfoned by the front-punel switches of the Attenuntor 420, The sample rote cirenbts eontrnl the intervnl
Aussembly (Figure 4-0), These awltehes set the oper hetween messurements, When the main gote closes,
ating  eonditions %r  trigger  level, coupling, und these cireuits provide o delay, os controlled by the

Figure 4-8, Funclianal Block Diagram

¢ ¢ 516G _ , -
MPUT € gl PRESCALER |16, i
SWITCH LAMP A [ MARKER A - S —
T | FUHCTION »
AS {arrenuntonl-- - » m‘y‘{ D SWITCH RIGHT
I ROM KEADOUT
— I j TIWE HASE »
ﬁ h ATT[NU”IOH [ ﬂMPB . -y ‘ MULT SWIICH
!
sl SR B
TRIGGEH b 1.1 === e e e
LAME B MARKER B | SyNCHRO-] = SOUNT .
ol NIZER FUNC TION MAIN o) DECADE »| DUFFER
r crl'l?rc{ CONTROL GATE COUNTE S STORAGE
i con-rol]
e e i e e N
OSCILLATOR| - : | KNHIRIT
l:________ I A ek U
TIME SAMPLE,
BASE O RATE DECODER
DIVIDESS | circurrs
SAMPLE
RATE | . . .,
r r
1
MLILY SWITCH FUNCTION ,
SWHITCH LEHT DISPL AY
FRQ READQUT .
TIME BASE
MULT SWITEH | . ]
1.4
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front panel SAMPLE RATE eontrols, When the
sample ente perfod hos elapred, nopeset pulse da
genernted Lo roset the eounter and st 0 new
mensurement,

20 The signal o be eounted, elther the internal
naeilintor oy Input wignnl, posses through the mnin
gnte to the decade eounters.  The bulfer ntorage
repiaters atore the DCL count before it is tranalnted
into o decimal equivalent and  dinplayed on the
front panel, Al displayed on the front punel are
the units of mensurement ond the decimal point,
The left and  dght rendout pssemblios contain the
unit indicators and the logic necessnry o posjtion
the deeimn) point,

4-22, Fraguancy Modoa

428, Frequeney is defined os the number of perodic
evenls per unit of time.  The counter, therefore,
measures onunknown signal (COUNT) for n known
length of time (Figures 4.0 and 47, The 10 Milz
internnl ouctllotor provides the known time and
cantrals the opening of the main gate. The 1Sme Dose
Assembly divides the aseillator frequeney by powers
of 10 to apen the main gate from 10°7 geeonds to
10 geconds,  ‘The longer the gate is open, the more
pulses of the unknown frequency nre counted nnd,
therefore, the hetter the resolution amd aceurncy,

4-24, Perlod Modes
420, In the Perdod Muode, the main gate is open

for the period of the input signnl (Figure 4-8), The
Time DBase dividors senle the 10 MHz oscillator

shgnnl by powers of 10 from 1 to 0% ns deter
mined by the MULTIPLIER wwitch, ‘This oseillotor
signnl (COUNT) s counted during the gate time
tperind) by the deeade counters and is subsequently
disployed,

20, 1 the Perind Averge Mode, the MOLTIPLIER
switeh seleets the number of periods o be avernged
Migore 0) e Mime Bose dividers enunt the
number of periods selected with the switeh and holds
the main gate open untfl iy count is complete,
The Deciude Counter totallzes the accillotor pulses
while the main gate (s open.

4-27, Time interval Modes

428, In the Time Intervisl Mode (Figure 4.10),
Channel A signnl contrals the start of the measure-
ment, while Charnel B slunnl stops the measure.
ment.  The two siynols trol the atate of the
arming Ofp-flop, which, in wen, enables the Clock
Gute to pass oscillator puises to the ime Base
Diviger, The oscillutor signal is senled, congruent
with the setting of the MULTIPLIER switeh, hefore
iL fv passed through the mnin gote W the counting
nasemhlics,

420, PFor the Time Interval Average measure
muents (Figure 4:11), the setting of th- MULTIPLIER
gwitch determines the number of inervaly that are
avernged,  The oscillator signei s counted directly
for the duration of ench, individanl time interval
that is being avernged. Once the 'T'me Bane Divider
totalizes the number of  elected wrvals, the main
gote closes und the measurement s disployed.  See
Page R24 for timing disgrams and o technieal
deseription,




Figura 4:6, Frequonay A Moda Flow Dingram
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Flgure 4-0, Porlod Moade Flow Diagram
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Figure 4-9, Parlod Average Mode Flow Dlagram
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Flgure 4-12, Timing Diagram
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§-1. INTRODUCTION

5-2, This section gives maintennnee and serviee infor-
Included §s a table of nssemblies, recom-
performance
checks, which muy he used to verify proper counter

mition,
mended

aperations,

tost

cquipment,

und adfustments.

5.3, ASSEMBLY DESIGNATIONS

6-4. Table b-1 lists the designations, name, and
Hewlett-Packnrd part number of assemblies used

in this instrument.

5-5. TEST EQUIPMENT

56. Test equipment recommended for maintaining
and checking performance s listed in Table 62,
Test equipment having equivalent chaoracteristics

inenbinet

Mudel DI2G/LTA
Maintennnee

SECTION V

MAINTENANCE

may he substituted for the equipment listed.

Table 5-1. Assembly Identilication

Assembly Degeription HP Part No,
Al Attenuntor 05326-60047
Al Attenuator (Option 004) Omid7-600:34
A2 Input Amaplifier DR26-60004
Al Input Amplifier 0hi26-60004
Ad Oscillator 0R26-G0002
Ah Time Bnse Contro) ORI2G-GO0OH
A6 Sample Rate 06326-6G0013
AT Function Control 053127-6G00:3)
AB Display Support 0613L6-6G008
AY Displny 0RI26-GHO08
A9 Display {(Option 001) 05326-60025
A0 Jiaght Readout 0H327-60002
All Lelt Rendout 5I27-60003
A2 [Voltmeter Input Amplifier |  Not Used
Al3 Voltmeter V-F Converter Not Used
Ald IDVM Logic Not Used
AlD  [Regulator 12760020
A16  [Interconnect 05:327-60026
A17  [Input C Amp (hI2GA) 05:326-G00:31
AlB  |Pienenler (5327A) 0mI27-GOO)

5-7. ASSEMBLY CONNECTION IDENTIFICATION

658. Thronghout the munual, connections to printed
circuit assemblies are referred to in abbreviated
farm. For example, connection to A3, pin 10 is
A3(10),

5-8. IN-CABINET PERFORMANCE CHECK

6-10.  GENERAL.  The performance cheek (Tuble
633) and test card cun he used o verify proper
operation of nll cirenits of the counter and may also
be used:

n. As part of an incoming inspection check of
instrument specifications,

h. Periodically, for instruments used in systems
where maximum relinbility .s important.

¢, As part of n procedure to locate defective
circuits.

d. After any repairs or ndjustments nnd before
returning instrument Lo regular service,

e, As u permanent record of instrument main-
tenance performed, beenuse the test record puges nre
perforated nnd may be removed.

6511 VARIABLE LINE VOLTAGE, During the test
(Table B-3), the counter should be conneeted to n
varinhle voltnge source, so the line voltage may be
voried $10% from nominal (116 or 230 Vae),

5-12. IMsyRUMENT COVER REMOVAL

5-13. To remove top or bottom cover, remove the
four scroews that secure cover to instrument. Slide
cover toward rear of inatrument and lift off. To
replace cover, reverse procedure,

WARNING

116/230 VAC AND +175 VDC SUPPLY WIRES
ARE EXPOSED WHEN EITHER TOP OR BOTTOM
COVER IS RFMOVED. USE EXTREME CiuuTON
DURING TRQUBLESHOOTING, ARJUSTMENT,
OR REPAIR. AVOID DAMAGE TO INSTRUMENT
BY REMOVING POWER BEFORE REMOVING OR
REPLACING COVERS, ASSEMBLIES, OR
COMPONENTS.

5-14, REPAIR
§-15. Printed Clrcult Component Replacement

65-16. Component lead holes in the circuit boards
have plated-through walls to ensure good electrical
contact between conductors on opposite sides of
the bonrd, To prevent damaoge to the plating and the
replncement component, apply heat sparingly, and
work carefully.

i1
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5-17. feplacing Intograied Clrculls

K8 Nollowing are two recommended methods of
replneiny integrated cheuibg

p. SOLDER GOBBLER, This is the host method,
Solder is removed from hoprd by o ealdering fron
with n hol'ow tip connected W n vacyum source.

h, CLAP-OUT, 'This method should be uped nas
a Jnst resory only, Clip the lends oy close (o the hase
as posgible,  With o soldering iron and Jong nose
pliers, corelally remove the wires from ench hole,
Then clean th e holes,

5-10, ADJUSTMENTS

620, The adjustments in Table 64 are in the or'r
they should be performed bt shoald not he dope
unlesm

w, A tronble has leen repiired which would
nffect these values,

I The insteament does not meet all speeifis
entions while performing the cheek n Table hHd
{(In-Cnhinet Pepformmnee Checks).

Table 5-2. Recommended Tas! Equipment

Recammended Type

HEP 107AR

HIY 1BOA o
HEP 1BOLA
HIY 1H20A

Instrumer L Type Required Chnracteristics

1 MHz Gutput

&0 MHz Bundwidth
M mV/em Sensitivity
h M1z Bandwidth

Frequeney Standarc

Oscillorcope
Vertien) Plug-In
Time Base Plug-Ly

Test Oucillntor 10 Hz to 10 MHz st b valts penk: HDP 6mB
{two required) to-peak
Audio Oucillotor 2 Ha to 100 kllz at 100 mV rms HiP20C
IF Signal Generator 50 kHz to b0 MHz at 3V rmas HI 6ol
VHF Stgnal Generator 10 MHz to 480 MH2z HP 6O81¢
Frequency Doubler 240 - b0 MH 2 HEP 10616A
Palse Generator 10 MHz repetition rate, 8 ns pulse Hi? 216A
width, 0.1 volts peak-to-penk
autput
Electronic Counter 0.1 Hz to 10 MHz Frequency HI? 62451,
Mensurements
Vurinble Line Transformer 103 to 127 V e and 206 w 254 Electronic Power Stat 3PF116
Vrms (L16V); SPF21G (20V)
Digital Recorder Print Rate: 10 lines/see. P BOBSA
Data Input: +8421 BCID parallel
entry, nccepts 1= +5 V, 0= +0.25 V,
Accepts negative going +hto OV
print command
DC Voltmeter 0to 200 Vde, I ' accuracy HE 412A
ACVTVM 0 to 250 Vac HP 400K
RF Vuoltmeter ImVit3V HP 3406A
52
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Table 6-3, in-Cabinel Performance Chack

TIME BASE STABILETY AND QUi

il

—

—

LS

Sel eaunter contraly s foljuws:

SAMPUE RATE . .0 o000 L Mid-position
FAST/NORMALOLD o L. NOIM
FURCTION . ... oL, FREQ A
TIME BASE/MULTIPLIER .., W
SLOPEA oo oL C
ACAC ne
ATTES o oL C e X1
CHR-LEDP-COM ..., ..., . ..... 5P
LEVEL .. ... P e e PHESET
STORAGE ... ... ... ... .. ON
osc. ... .. R
NOTL

Atlow one-hour warm ) belore procceding to step b,

Coteet T Mz frequeney stundard to CHANNEL A input,

A counter display o 000, D00 (1000, O000 Option VDY incicalos 1hat counter tine biyse roquenny s
exactly 1O MHz. The oltset botween counter time base and 1 MUz trequeney stendard ean be
deterntinet by subtracting 10 Mz trom the indieated aseillator |requeney.

COUNTER DISPLAY A OSCILLATOR FHEQUERCY
uoy o6t ke 10 Q00 050 Itz
990, ydo 10 000 040
994, 9970 1 0OG 30
999, 4980 11 QUi (12
9499, 9900 [0 000 gto

1 900, 00on 10 go¢ 0o
1 000, g1y hoU9n 990
I 000, 0u20 9 9949 4o
I 0, Gy Y 8999 970
1 44y, 4o4n 7999 900
1 00U, 0050 09499 150

Record [requeney oflset on test card. For long -term stability, uperiate the caunler vontinuously
o least one month, Measure Iregueney aliset at one -momth intervals.

To calibrate the counter thiae bage to U requency standard, pertorm bme-lase adjustiaent in
Table 5-4,
NOTE
Temperature must be held constant or cumpensation
fur tnperature dilterence must be atade whenever
i trequency ditference 15 recorded. Unless a recocd
ol the temperatore and date of Tast calibn atjon §s

avaklable, the trequeney otiset shoukd not he con-
sidered drift or aging rate of the 10 Mz erystal.

F'o eheek time base stability vs. line vollige variations, connect variable vranstormer 1o
counter power cord,  Vary line voltage 10 and record frequency ditterenee an fest card;
it should be <t part in 107,

To eheek time base stability vs. lemperatsre, yary counter aperating temperiture between 0 and
50°C. Record trequency ditference on test eard: it should be x£2.5 parts in 107,

-3
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Table 5-3. In-Cnbinel Parformance Check {Conlinued)

Conneet wiellloseope vorticnl nput to QSC Jaek va eounter rear panel,  Use 10t probe nt
05C Jnek.

Qseilloyeope shonld displny «v MH2 nominnl at > 2.4 volts peak-to-penk amplitnde,  Record
an lest enpd,

DISBLAY, DECIMAL POINTS, AND DIVIDERS

Proper aperatien is verified in the Sell-Checek procedures in Tnble 31, Record on test card,

FREQUENCY RESPONSE AND SENSITIVITY

CUANNEL A

.

b

[N

Sel counter eontruls * st Ta,, except TIME BASE to Is and AC/DC switch Ly AC,

Conneet n BNC'F connectar to CHANNEL A input jack, Conneet sine wave test oscillator outs
put to T connector. Connect oscilloseope vertienl input to T connector to monitor input slgnal

wmplitude; use a hl-olum feedthrough at oscillnsenpe BNC,

Adjust test oseillator from 20 Hz to 50 MHz, mpintaining 100 mVrems input amplitude,  Counter
should properly display all frequencies in this range. Record on test eard,

Set audio useillatur trequency to 2 [z, Counter should not count,  Switeh AC/DC switeh to DC,
Cuyunter should count input siyaal.

Contieet it BNC T conneetor to 7 axis input of vscilloseope,  Comneet countey MARKER A nnd 8
aulputs to T cunnector,

Adjust test oseillntor output for 1000 Hz at 8 volts peak-to-peak indiention,
Set CHANNEL A LEVEL (o PRESET and check that use Hoseope marker is at 0 volts.

Svt CHANNEL A SLOPE to +.  Vary CHARNEL A LEVEL control and check that marker I8
varinble over at least -3, 0 to +3, 0 volts on the pusitive slope of wavefurm,

St CHARNEL A SLOPE w - Viary CHANNEL A LEVEL control nnd check that marker dut
s variable vver at least -3, 0 to +3, 0 volts vn the negative slope of waveform,  lecord un test

cird,

Sel CHE-SEP-COM switch on COM and repeat marker test for CHANNEL 13, Hecord un test
card,

INDPUT € (Far BI27TA perform all steps; for H326A perform steps o and [ thru h),

n.

—
-

¥

Disconneet oseilloscope and input to CHANNEL A, Remove Hos) feedthrough and conneet eable
ta INPUT O juck,

Set FUNCTION selector to FREQ C, TIME BASE to Is, and inyut seleetor to (105027 A)

Uke the set of Trequency generntors Clable 5:2) necessary to cover the input froquencey from

0t 550 Mz, while maintaining 20 mV rws input level, Adjust TIME BASE switch os
necossary for best disploy.

Cheek for stable eount within stability of oscillator, Record on test enrd.

For K127A, set input selector switch to DIRECT,

set FUNCTION seleetor to FRISQ C and TIME BASE to 1s.

Use the set of frequency generitors necessary to cover the input frequency from 0 o 50 MHz,
while muintpining 1b mV rms input lovel for the 5327 A or DmV rins tor the B326A, Adjust TIME BASE
switeh ns necersnry for best display.
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Table 5-3. In-Cabinat Performance Chack {Conlinued)

5. Cheek for stable count within stability of oseBintor,
Disconneet setap,

b PULSE OPERATION

o Set counter contrels as follows!

Recopd un test eard,

FUNCTION . .. ............. FREQ A
TIME BASE. .. ..., T
SLOPE A . ..., e st
AC/DC (A) ... .. I ) &
ATTEN(A) .. ... ... .. ..., XI
LEVEL(A) ..., ..., . PRESET
CHK-SBEP-COM . ..........,. SED
STORAGE . . ... S e v.. ON
asc......... e . INT

b, Connect BNC ‘T comector to usetlluscope vertien) input,  Conneet pulse generator to T,
Cunneet CHANNEL A input to T conneetor, using 602 feedthrough at the counter input.

¢ Adjust pulse generator output for 10 Mz repetition rate,

to-penk indication on ascillosenpe.

10 ns pulse width at 0, 3 volts peak-

. Check that counter displays the repetition rate, count light Nashes, and trigger A lamp is on,

Record on tost card.,

Remove input comnection from CHANNEL A input Jack,
cable to INPUT C juack, Set FUNCTION selector to FR
DIRECT.

o,

[ Set pulse generator outpot to 10 MHz repotition rate, I ngee wide

heak,

Remove 501 feedthrough and cannect
EQ €. Set INPU'T C switch to

pulses, ot 300 mV peak -to-

K. Cheek that counter displays repetition rute and count lamp fNlashes. Record on test eard,

h.  Repeat above chueck for 10 kilz,

PERIOD AND PERIOD AVERAGE

oT

A Set eoupter contruls as in step 1a, with FUNCTION to PEROD A and MULTIPLIER to 103 op

as needed,  Set audio vgellator to 2 Hz a8 190 mV. ms,

h.  Connect vseillator to CHANNEL A input, using BNC T,
502 feedthrough at vseilloscope BNC,

Cunnect vseilloscope to T, using

Vary audio and test oseillator frequeney from 2 Ha to 10 MHz, maintaining 100 mVems nput

of the trequencies in this range within

c,
amplitude, Vary MULTIPLIER as needed to maintain meaninglul display with change of
frequency. Counter should properly display the period
dccuracy spee of the nstrament,  Record on test card,

d.  Set FUNCTION switch to PERIOD AVG A and repeat step ¢, Record on test eard,

6. TIME INTERVAL AND TIME INTERVAL AVERAGE

a4, Set counter controls ns follows:

SAMPLE RATE . ., . .. .
FAST/NQRM/HOLD ., . ... ..
FUNCTION ., ............
MULTIPLIER .., .........
SLOPEA . ... ..,........
SLOPEB ., ..,..........
(Cuntinued)

Mid-pusition
NORM
T.L AtoBB

0h
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Table 5-3, In-Cablnet Performance Chack (Conlinued)

I3,

¢,

e

b.

c,

(L%

Counter control settings (cont’d):

AC/DC (A and 13}
ATEN(Amd ). .., ..
LEVEL (A nud 13)
CHK-SEP-COM

Conpect test oscillator te CHANNEL A input,

...........

............

PRESET
COoM

Set eseitintor tor 1 MHz votput ot 300 mVrms,

Observedisplny for. 6 s 11 count & trigger ervor,  Record on test card,

Sel FUNCTION to T. 1, AVG and MULTIPLIER Lo I(}". Set sipnal souree to < 2 Mz, * Counter
should displuy one hnlf the period of the inpul signal,

teigper error £ 100 ns**

2 05 ¢

y umbe of intervals nveraped

7. TOTALIZE

Set counter controls as lollows:

FUNCTION . ........ .o o

MULTIPLIER

CHK-SEP-COM

............

2 yeck that display totulizes, count Light (C) is on and trigger A and 3 Bunps light, Reeord

on test eard,

Using 10:1 divider probe, conneet oseilluseope vertienl input to TIMIE BASE OUTPUT juck

un counter rear pancel,

Check that osellluscope illdicnlcs 10 MHz negative going pulses at teast 3 volls peak-to-peak,
typically > 30 nser ot 60 points, Set MULTIPLIER switeh to 10 and ohserve 1 M2 output

pulses, typlenlly 190 nsee.

Disconnect uscilluscope from TIME BASE OUTPUT jack and comeet TIME BASE QUTPUT

to 5246L Electronie Counter input,

Set H2440L for frequency measuroments.

Set MULTIPLIER as follews, and check [ur proper counter displyy,  Record on test eard,

MULTIPLIER
i
10
102
103
10°

107
108

*2 MHz must NOT be exact or display will be ambigeous,
**+1 count.

5245 DISPLAY

10 MHz
I MHz
100 kHz
10 kHz
1 kiz
100 Hz
10 Hz
1 Hz
.1l

ho
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Table 5-3. In-Cabinet Parlormance Chaeck {Contlnued)

”
8. RATIO

i

b,

d,

0, GATE OUTPUT AND SAMPLE RATE

i,

b,

d.

L,

K.

h,

Set caunter conlrals ns lollows:

FUNCTION . ....... ..oy FREQA
MULTIPLIER ..., ... ... ..., 1B
SLOPEA ... o et
AC/DC. o Y ¢
ATTEN oo oo 4 |
CHI-SEP-COM,..,,..........,.SEP
LEVELA . ... . ... v v e PRESET
OSC (rear panel) .. ... ... v EXT

Connzet test aselllntor W QSC jack, using BNC T, Comneet useilloseope to T connector,
ustng BOR feedthrough at osellloseope BNC,  Set oscillator output for 10 Mtz at 1 Vems,

Conneet BNC T connector to counter's CHANNEL A juck. Conneet second test oscillator to
T connector. Conneet second channel of dunl channel oscilloscope vertienl input to T con-
nector, using K08 feedthrough at oscllloscope BNC. Set varinble oscillntor for 100 kHz at
100 mV rms display on oscillosenpe,

Check that counter displuys 100, Disregard unils and decimal point. Record on test enrd,

Repent test using 100 Hz into OSC Jack and 100 kHz into CHANNEL A, © t MULTIPLIER o
100, Display shouwld be ratio of two input frequencies X 10 (approximately 104, Disregard
decimal point and vnits. Reeord on test card,

Discunneel sutup,

Sut eounter camtrods as [ollows:
FUNCTION . ............ v oo FREQ
TIME-BASE ........... ... .... 1 ms
CHK-SEP-COM ,...............CHK

FAST/NORM/NMOLD , ., . ..., ...., FAST
SAMPLERATE . .. ... .. oot v v . MOX COW

Using 10:1 divider probe, conneet vseilloscope vertieal input to GATE votput and ubserve
pasitive pulses > 2,4V with a pulse width of < 100 us, Record vn test eard,

Slowly rotate SAMPLE RATE clockwise nnd observe that the pulse width inereases,

Set the TIME DASE switeh to 10 ms and rotate the SAMPLE RATE [ully clockwise, Observe
that tne pulse width i5 > 20 ms, Record on test ard,

Set FAST/NORM/HOLD tu NORM and turn SAMPLE RATE Jully counterclockwise, just oot of
OFF. Observe the positive pulse width is < 2% ms, Iecord on test eard,

Slowly rotate the SAMPLE RATE clockwise, chserving an increase in the pulse width,

Set TIME BASE to 1s and rotate SAMPLE RATE fully cluckwise. Verily that the time
bhetween flashoes of the count (C) lamp is greater than 5 seconds. Record on test eard.

Set FUNCTION to START and cheek that gate output is TTL Low (< 0, 4V),

Set FUNCTION to STODR and verify that gate vutput is TTL High (> 2,4V),

K7
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Table 5-3, In-Cobinet Performance Chack (Continued)

1.

DIGITAL RECORDER (Option O03)

n ot counter cantrobs ns follows:

b,

L,

d.

¢,

FUNCPION o e FREQ A
TIME BARE e ls
COM-SE-Cis i s CiK
FAST/NORM/E 1 ooy NORM
SAMPLE OV L .. Mid-position

Conneet oseilloscope to JOC 1 Mseeve vecilloseope display o print command ¢lrop from
>2.4 V to <0.4 V) immedintely atine the Clump goes out,

Cannect jumper from  J90I0Y Lo J922),

Cheet, thitt counter’s maip gate is inhibited, € light does not Nash, and no print commund
pulses are genernted,

Verify proper output by connecting a h056A printer to J%9, Printed output should agree with
counter display. Logic probe or voltmeter may be used to verify that output logic levels
ngree with instrument display. Record on test enrd.
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Table 5-4, Adjusiments
1. POWERSUPPLY A1h i NPTION 004 ATTENUATOR Al

n, Conneet counter line cord to vannble Sot:
power transformer,  Monitor output voltage '

with AC VI'VM, Adjust transformer for 117 TIMEBASE ... 0.1 see,

volt indiention on VT'VM. AC/DC ne

At a : )

b, Turn counter SAMPLE RATE control P S

clockwise vut of QFF,

e, Connect VTVM to ALS Pin 7 and adjust
ALGR10 for ¢ 16,6 V.

d, Connect VI'VM to ALS Pin 6 and adjust
ALGRIS for 166 V,
2, SENSITIVITY AND OFFSET A2, Al

n, Connect o BNC T connector to CHANNEL
A input jock,

b Connect test oucillutor output to T
conneclor,

¢, Connect oscilloseope vertical input to T
connector, using BUSY feedthrough at oscil-
loscope input BNC,

d. Connect counter MARKER A output to
vcflloscope Z-nxin input.

e, Adjust test oscillator for 1 kHz output

at 100 mV rms,

£, Set counter controls as follows:
FUNCTION ..o, FREQ A
CHKSEPCOM ... ....iiirr s SEP
ATTEN (o e X1
A e e Dc
LEVEL ..ot PRESET

B Set SLOPE A switch to + and + positions
und observe marker position on oscilloscope
wavelorm,

h. On Input Amplifier bonrd A2, adjust AZR2
SENS pot until + and - marker positions have
a sy.nmetrical offset nbout the zero volt axis
for + und - slope switch positions,

i. Adjust test oscillator for 1| kHz output nt
200 mV rms,

j. Set counter FUNCTION switch to T.I.
AtoB.

k. On Input Amplifier, adjust A2R24 TRIG
LEVEL pot unti! morkers are at O volts for
bath + and - SLOPE switch positions,

l. Repent procedure for CHANNEL B input
(Amplifier Board Al).

4. OSCILLATOR A4

b PRESCALER ADJUSTMENTS AIB(G2TA):

a. Using an HP 412A or equivalent, meas-
ure voltage nt CHANNEL A jack,

b,  Adjuat R66 for < t1 mV reading,

¢. Measure voltage at CHANNEL B jack.

d. Adjust R9 for < t] mV reading.

e. Set A nnd B attenuators to X100 position.
f. Meuasure vollage nt CHANNEL B jack.

g. Adjust R32 for < £1 mV reading.

h. Measure voltuge nt CHANNEL A juck.

i. Adjust 33 for < £] mV reading.

. Connect | MHz frequency standard to
CHANNEL A juck,

b, Set counter contruls ns follows;

CHK-SEP-COM ............cooinnaL, skEp
FUNCTION ...t FREQA
TIMEBASE ... ... 108
SAMPLF RATE .......... alightly clockwise

out of OFI®

¢, Remove top cover,

d. Using insulated tuning tool, ndjust A4C}
until display indicates all zeros with cover on.
(Wait 10 seconds between adjustments for
counter to make monsurement,)

NOTE
For standard instruments without Option

001, the counter display will overflow;
however, all digits nre valid,

i, Set counter controls ns follows:

FUNCTION ...l FREQ C
TIME BASE ... ... O.1s
INPUTC ... +10

b, With no input signal applied, adjust R
offset pot for ¢ V on U2 pin 4.
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Table 5-4. Adjustments (Conlinued)

e, Adjust R10 hins pot for 0.65 05 V on U2
pin il

d.  Adjust R27 bias pot for 0.0 £05 V or 118
pin 3.

e. Check that the previously adjusted vol-
tage on U2 pin 3} is correct, I voltage has
shifted, ndjust RIO for proper reading ond
recheck U3 pin il

. Set HP VHI Signal Generator and dou-
Wer for H50 Miz at 1 V rms. Measure the
nutput with on HP 3406A RIF Voltmeter using
a K05 terminntion nt the probe.  Connect sig-
nal souree to INPUT C of counter.

p. Reduce output level until counter's dis
play hecomes unstable.  Adjust R3 for n
stuble disploy,  Repent this procedure until
une.bhle to obtain a stable reading.  Inerease
signal Jevel until display just hecomes stuble,

h. Disconnect input and connect to voll-
meter; reading should be 25 mV or less.
Check other frrquencies within the band.

i. Set INPUT C switch to DIRECT,

j. Change input signal to 60 Mz at 16 mV.
Counter should digplay 60 Mz,

INPUT C AMPLIFTER AT (hi2aA)
. Set counter controls as follows:

FUNCTION ... ... . FREQC
TIME BASE .o O.0n

h. Set HP s HE Signal Generator tor
equivalent) for 60 MHz at 500 mV rms.
Mensure the output signal of 8068 with an
HP A R Millivoltmeter, using a oL}
terminntion, Connect signal source to INPUT
C of vounter,

¢. Reduce ourput level until counter’s dis
pluy becomes unstahle,  Adjust R11 for n
stable display,  Repent this procedure until
upable ta obtain n stible reading.  Increase
the signal level until display just becomes
stable.

do Disconneet input and  conneet to volt
meter, rending should he less than 5 mV.
Check uther frquencies within the bamd,
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Maintenance

Function
Switch

ultiplier
Switch

m

Decimal

10%

100 | 10§ L9

UL

1

Perind AVG A

10
10

»

108
LA
10%

(g
{ig
10

oM MM =

WO MW M M| W

TLAVGAtB

1))
10)?

»

10
I
10*

1g»
107
[t

oW oMM M

o MM W MM M X

TLAwWE

10

[§

[k
104
1°

b

1"
g
10

WM M e M

Period A

10
10¢

1
{1}
19*

H

Lo
3
g

o s W oe|m
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Table §-5. D.P, a::d Annunciator Troubleshooting (Cont'c)

Function
Switch

Multinplier
Switch

G

M

12

Decimal

Loy

e

nw

108

{HE

lnll

Freq. A

10
HE

X

10
10+
10

oMM

Thy
10°
10

oM ow |

oM M M W ot W

Freq. C DIRECT

10
[

|!

0
10
10°

WO | m

1o
10°
I1th

Yo omim

WO MM M MM M e

Freq. C PRESCALE

10
132

1IN
10
10*

»

10
10°
10+

o e

POOW MM M M o M

e

[ T e T AT IO T TN -1HT, I

it

NV LERIR L [ |




PERFORMANCE CHECK TEST CARD

Model b32G/27A
Maintenance

Hewlett-Packard Model 5326A/B327A  Test Performed by

Timer/Counter

Serjal No, Date

DESCRIPTION

CHECK

TIME BASE STABILITY AND QUTPUT

Apging Rate: < 3 parts in 107 per maonth

Line Voltage: < 1 part in 107 for 10% lhine variation
Temperature: <205 parts in 10", 0-60°C

Qutput: 10 MHz, > 2,4 volts peak-to-peak

DISPLAY, DECIMAL POINTS, AND DIVIDERS
As per celf-check procedures, Table 31

FREQUENCY RESPONSE AND SENSITIVITY
Frspueney A Range: 0 to 5 Miiz
Frequency C Range: 0 to h50 Mz (presealed H27A)
0 to 50 MHz tdirect)
Senritivity, Froqueney A; 100 mV rms
Frequeney C th126A) 5 mV rms
Frequeney C A327A Direetr: 15 mV rms
Frequeney C (hd27A Presealedl 25 mV rms

Ciuanuel A Presel: 0 volts
Channel A Level: +3,0to -3.0 volts
Channel B Presel: 0 volts
Channel B Level: +3.0to -3.0 volts

PULSE CPERATION

CHANNEL A: Sensitivity: 0.3 volts peak-to-peak
Pulse Width: 15ns

INPUT C: Sensitivity: 0.3 volts peak-to-peak
Pulse Width: 15 ns

PERIOD AND PERIOD OPERATION
Frequency Range: 0 to 10 MHz at 100 mV

TIME INTERVAL AND TIME INTERVAL AVERAGE

Time Interval: 0.5 us at 300 mV
Time Interval Average: 1/2 period of input signal

TOTALIZE

Range: 0to 10 MH2
Output: Rear panel TIME BASE BNC
Factor: 1to 108 in decade steps

513



Mudel 5:126/27A I
Maintenonee

PERFORMANCE CHECK TEST CARD ‘

8. RATIO

Range Chamnel A: 0 to 50 MH2
Range External lnput: 100 Hz to 10 MU=

B, GATE OUTPUT AND SAMPLE RATE:  Qutpul: Stepc
Step e
Step (
Step h

10. DIGITAL RECORDER

Print Command: +6V to OV
Qutput; Corresponds Lo inpul data ""

——r ———— .—.i I-—-..-.-_'--——

Lt R e T L ——
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