HP 5334A/B
General Information

1-10. General

1-11.

The HP 5334A/B and related documentation must be reviewed for familiarization with

safety markings and instructions before operation. Before applying power, verify that the product
is set to match the available line voltage and the correct fuse is installed. Refer to Section I,

Installation.

Table 1-1. HP Model 5334A/B Specifications

(Apply to both HP 5334A and B unless otherwise noted.)

INPUT CHARACTERISTICS

CHANNEL A and CHANNEL B

Range:
dc coupled. 0 to 100 MHz
ac coupled. 1 M{}, 30 Hz to 100 MHz
501}, 1 MHz to 100 MHz
Sensitivity:
15 mV rms sine wave to 20 MHz
35 mV rms sine wave {o 100 MHz
100 mV peak-to-peak at a minimum pulse width ot 5 ns
Sensitivity can be continuously varied to 150 mV rms,
‘NOMINAL: using the TRIGGER LEVEL/SENS control
1n sensitivity mode in this mode, trigger fevels
are automatically set to OV NOMINAL
Dynamic Range {X1):
45 mV 1o 5V peak-to-peak. {0 20 MHz
100 mV to 2.5V peak-to-peak, to 100 MHz

Signal Operating Range, DC: 5V dc X ATTN
Trigger Level:
Range:
Manual (Auto Trigger OFF): Continuously adjust-
able over 5 1V, displayed by Read Levels in 20 mV
steps. In X10, +51V displayed in 200 mV steps
Preset: OV NOMINAL in Sensitivity Mode
Auto Trigger: See Automatic Measurements Section
Accuracy (Read Levels):
X1. £30 mV 1% of trigger level reading

X10: £300 mV x1% of trigger level reading (NOMINAL).

Coupling: ac or dc, switch selectable
Trigger Slope: Independent selection of + or - slope

Impedance t: 1 M{} NOMINAL shunted by <60 pF or 50}
NOMINAL, switch selectable

Attenuator:
Manual: X1 or X10 NOMINAL, switch selectable
Auto: Attenuator automatically switched when in Auto
Trigger mode See Automatic Measurements Section

Low Pass Filter: 100 kHz NOMINAL, switchable in or out
of Channel A

Damage Level:
502 5V rms
1 ML} X1
0 to 35 kHz: 200V 1dc + peak ac:
35 kHz to 100 kHz: 5 x 105V rms Hz/FREQ
>100 kHz. 5V rms

1 Mf}, X10
0 to 35 kHz: 200V 1dc + peak ac:
35 kHz to 100 kHz. 5 x 106V rms Hz/FREQ
>100 kHz. 50V rms
Common Input: All specifications are the same as for
separate operation except for the following.

Sensitivity:
15 mV rms sine wave to 20 MHz
75 mV rms sine wave to 100 MHz
210 mV peak-to-peak at a minimum pulsewidthof5ns
Dynamic Range (X1):
45 mV to 5V peak-to-peak to 20 MHz
210 mV to 2 5V peak-to-peak to 100 MHz
Impedancet: 500 k{} NOMINAL shunted by <85 pF or
50¢) NOMINAL
EXTERNAL ARM
Front panel ARM input can be used to determine Start
and/or Stop point of a measurement External Arm can be
used with all measurements except DVM HP 5334A and
Read Levels
Minimum Start to Stop Time: 50 ns
Maximum Transition Time: 1 us
Sensitivity: 500 mV peak-to-peak
Signal Operating Range: -5 Vdc to +5 Vdc
Dynamic Range: 500 mV to 10V peak-to-peak
Arm Trigger Level:
HP 5334A: Adjustable from -4V to +4V by rear
panel control
HP 53348B: Fixed at 1 5V
Slope: Independent selection of START and STOP ARM
slopes. +, -, or OFF

Arm Set-up Time: Typically 20 ns for all measurements
except Totalize Typically 100 ns for Totalize

Impedancet: dc Coupled, 1 k! NOMINAL shunted by
<30 pF

Damage Level: 215 V 1dc + peak ac»
FREQUENCY A and FREQUENCY B

Range: 001 Hz to 100 MHz

LSD@: 4 ns

Gate Time
Resolution: 1see Graph 1)

X FREQ

114 X Trigger Error @ + 1 ns rms»
Gate Time
Accuracy: * Resolution *+ Timebase Error@

PERIOD A
Range: 10 ns to 103 s

LSD(: 4 ns
Gate Time

+ LSD * X FREQ

X PER

Resolution: 1see Graph 1

114 X Trigger Error@® + 1 ns rms:
Gate Time

+LSD X PER

Accuracy: *+ Resolution + Timebase Error(?)
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Graph 1. Frequency Resolution Error: Noise on the input
signal and internal uncertainties affect Frequency and Period
measurements For Period, invert the period (P) of

the input signal (F = —;— ), and find frequency

AF
error (AF}. Period error (AP) = (?) X P

TIME INTERVAL Ato B

Range: -1 ns to 103s isingle-shot:, 10s
1100 GATE AVERAGE!
LSD (: 1 ns (100 ps using 100 GATE AVERAGE.
Resolution: = LSD + Start Trigger Error @ * Stop
Trigger Error @+ 1 nsms **
Accuracy: + Resolution * Timebase Error®
+ Trigger Level Timing Error @) + Trigger l.evel
Setting Error(® * 2 ns*
TIME INTERVAL DELAY

Used with Time Interval A to B, a selectable delay can be
inserted between START (Channel A trigger: and STOP
1Channel B trigger: Electrical inputs during delay are
ignored Specifications are the same as for Time Interval
AtoB.

Delay Range: 1 ms to 99999 s 11 ms steps)
Delay Accuracy: +100 us + 0.05% X DELAY TIME

RATIO A/B

Range: 001 Hz to 100 MHz both channels

LSD () 4 X RATIO/(FREQ A X Gate Time;

Resolution:

+1sp + B Trigger Enor® y gatio
Gate Time

Accuracy: Same as Resolution

Specified for higher frequency input connected to

Channel A

TOTALIZE A

Range: 0 to 101241

L.SD Displayed: 1 count of input signal

Resolution: *L.SD

Accuracy: *L.SD
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Graph 2. Timebase Error: Crystal environment and aging
affects all measurements.

t Resistance values are measured at dc and capacitance
values at 10 MHz

This is a systematic error due to differential channel delay
imatching Channel A and B: which can be eliminated by
proper measuremen! technique; i e, numerical offset or
different cable lengths

.

* 100 ps rms using 100 GATE AVERAGE

AUTOMATIC MEASUREMENTS

These features are specified from 100 Hz to 20 MHz unless
noted Minimum width at peak of signal: 5 ns Auto

Trigger and Auto Attenuation automatically engaged for
Rise/Fall Time, Pulse Width, and AC/DC Voltage
measurements

AUTO ATTENUATION
Enabled simultaneously with Auto Trigger. tVoltage
values are NOMINAL, measured with 5011 termination

X10 attenuator enabled when: either peak is greater
than *+ 5.1V OR difference between maximum and
minimum peaks exceeds 5 1V

X1 attenuator enabled when: maximum and minimum
peak amplitudes are less than + 4.6V AND dif-
ference between maximum and minimum peaks is
less than 4 4V

AUTO TRIGGER
DC Coupled: 100 Hz to 100 MHz

AC Coupled: 1 Mf}' 100 Hz to 100 MHz
50 2 1 MHz to 100 MHz
Minimum Amplitude: 100 mV rms sine wave, 280 mV
peak-to-peak.
Trigger Level Accuracy: +30 mV (X ATTN:
For Rise/Fat! Time, 40 mV 1X ATTN)
Auto Trigger is disabled for Totalize, Frequency C,
DVM 'HP 5334A), and Read Trigger Levels
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Input Signal Slew Rate at Trigger Point
{log scale)
Graph 3. Input Noise Trigger Error: Noise on the input
signal affects both the Start and Stop points of all time
interval measurements

RISE/FALL TIME A

Range: 30 ns to 10 ms.
Minimum Amplitude: 500 mV peak-to-peak
Dynamic Range: 500 mV to 40V peak-to-peak
LSD@®: 1 ns (100 ps using 100 GATE AVERAGE)
Resolution: + LSD + Start Trigger Error(@ * Stop
Trigger Error® = 1 ns rms
Accuracy:
*+ Resolution * Trigger Level Timing Error@®
+ Trigger Level Setting Error at 10% point®
+ Trigger Level Setting Error at 90% point(®
+ Timebase Error@ £ 2 ns "
Typically within 3% for triangular, trapezoidal, and
pulse waveforms, 1V to 5V (X ATTN) peak-to-peak

PULSE WIDTH A
Range: 5 ns to 10 ms
LSD®: 1 ns (100 ps using 100 GATE AVERAGE:
Resolution: = LSD * Start Trigger Error(@ + Stop Trigger
Error@ + 1 ns rms.**
Accuracy:
+ Resolution + Trigger Level Timing Error (@)
+ Trigger Level Setting Error (&)
+ Timebase Error@®
Typically within 2% for triangular and pulse waveforms,
1V to 5V 1 X ATTN| peak-to-peak

AC/DC VOLTAGE

AC maximum and minimum peaks or dc level of Channel A
or Channel B input are displayed by Read Level function

Frequency Range: dc, 100 Hz to 20 MHz
Dynamic Range: ac. OV to 40V peak-to-peak,
dc: 51 volts
Resolution: X1.20 mV, X10: 200 mV
AC Accuracy: *+ Resolution £ 10% of difference between
maximum and minimum peak displayed
Typically within 3% for a sine wave >500 mV peak-tfo-
peak
DC Accuracy (mean value of display):
X1:+ 35 mV % 0.5% of reading
X10: £ 300 mV * 2% of reading

Error Per Point
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Graph 4, Trigger Level Timing Error. Affects the Start and
Stop points of all time interval measurements Total error is
the larger of the two trigger point errors.

MATH

All measurements except for Totalize and Read Levels
may be operated upon by MATH functions Math values
are toggled on or off using the DISABLE key Offset and
Normalize may be used independently or together as
follows.

Display = (Measurement/Normalize) + Offset
Entry Range. £ 1 X 10-10 to + 9.99999999939 X 10°
At power-up, Offset = 0 and Normalize = 1.

GENERAL
TIMEBASE
Standard Crystal:
Frequency: 10 MHz
Aging Rate: <=3 X 10-7 per month.
Temperature: <5 X 10-6, 0° to 50°C
Line Voltage: <1 X 10-7 for 10% change.
High Stability Crystal: See Option 010
External Input: Rear panel BNC accepts 10 MHz, 500 mV
to 5V rms into 1 k{} NOMINAL shunted by <20 pF
Timebase Output: 10 MHz, >500 mV rms sine wave into
5011 via rear panel
GATE TIME
Range: 1 ms to 99 999 seconds in 1 ms increments
Automatically set to 300 ms at power up
LSD: 1 ms
Resolution: * LSD
Accuracy: £100 us *:0 05% X GATE TIME) + up to one
period of input signal

TIME BETWEEN MEASUREMENTS:

Auto Trigger on. 1s NOMINAL

Auto Trigger off 80 ms NOMINAL
100 GATE AVERAGE: 100 gates accumulated and average
displayed This adds an additional digit of resolution It
can be used with all functions except Totalize, DVM
tHP 5334A:, and Read Levels

SINGLE CYCLE: When enabled, one measurement is
taken with each push of RESET key

1-4










