Madel 5316A
General Information

Table 1-1. Madel 5316A Specifications

INPUT CHARACTERISTICS RATIO
(Channel A and Channel B) Range: .1 Hz to 100 MHz, both channels.
Range: LSD:
DC coupled, 0 to 700 MHz. 2.5 ® Period ;
AC coupled, 30 Hz to 100 MHz. R * Ratio {rounded 1o nearest decade).
Sensitivity: where "Period” is the period of the highest frequency
10 mV rms sine wave 1o 10 MHz. input signal.
25 mV rms sine wave to 100 MHz, Resolution:
75 mV peak-to-peak pulse at minimum pulse width of 5 ns, FREQ) A = FREQ B
Sensitivity can be varied continuously up to 500 mV rms 1 | B Trigg_gr_lé.n.'o[:m 5
NOMINAL by adjusting sensitivity control. In sensitivity =Lsb 1 Gate Time * Ratio.
mode, trigger level is automatically set to OV NOMINAL. FREQ) B > FREQ A
Dynamic Range: e 25 X Period A % hih
30 mV to 5V peak-to-peak, 0 to 10 MHz, Cate Time
75 mV to 5V peak-to-peak, 10 to 100 MHz. iRaunded'to nearest.decade)
Signal Operating Range: +2.5V dc 1o -2.5V dc. 4 B Trigger Error LR
Coupling: AC or DC, switchable. Chn Gate Time
Filter: Low pass, switchable in or out of Channel A. Accuracy: Same as resolution.
3 dB point of MOMINALLY 100 kHz.
Impedance:
1 MO, NOMINAL shunted by less than 40 pF. TOTALIZE
Attenuator: X1 or X20 NOMINAL. Manual:
Trigger Level: Variable between +2.5V dc and -2.5V dc. Range: 0 to 100 MHz.
Slope: Independent selection of + or - slape. A Gated By B:
Common Input: All specifications are the same for Common A Totalizes input A between two events of B, Instrument must be
except the following: reset to make new measurement. Gate apens on A slope, closes
Sensitivity: 20 mV rms sine wave to 10 MHz. on B slope.
50 m¥ rms sine wave to 100 MHz, 150 mV peak-to-peak. Range: 0 to 100 MHz.
Dynamic Range: 60 mV to 5V peak-ta-peak 0-10 MHz, Resolution: £1 count.
150 mV to 5V peak-to-peak 10-100 MHz. Accuracy: 17 count + B Trigger Error X Frequency A.
Impedance: 500 kil NOMINAL shunted by less than 70 pF.
Damage Level:
AC & DC x 1:
DC to 2.4 kHz 250V (DC + AC rms! PERIOD
24 kHz to 100 kHz (6% 105V rms X Hzl/FREQ Rawgds. J0 101,
=100 kHz IE\" i I.S!J Displayed: 100 ns to 1 fs depending upon gate time and
AC & DC ¥ 20: input _Signal. At least 7 digits displayed per second of
DC 1o 26 kHz 500V {DC + AC peak) St Ty
28 kHz to 100 kHz 1 % 107V rms % Hz}/FREQ For PER =100 ns:
=100 kHz 100V rms . : Tiigwer Erich
* LSDi 2 1.4 % 7‘:3“: Time = PER.
For PER =100 nis; + LSD#y
Accuracy: £ Resolution £ {time base error) % PER.
FREQUENCY (Channel A) :
Range: .1 Hz to 100 MHz, tBest Case Resolution for 1 Second Gate
LSD Displayed: 10 Hz to 1 nHz depending upon gate 108 Mz 1 kHz 10 kHz | 100 kHz | 1 MHz (18 MHz 100 MHz
Y ant it 5_igna|. At least 7 digits displayed per 50 mV rms | +.0004 Hz | £.00048 Hz | 0014 Hz | £.01 Hz | +1 Hz | #1Hz | +10 Hz
second of gate time. e bl i
i Resolution: 100 mV rms | 4.0002 Hz | £.00029 Hz | L0012 Hz | 101 Hz | L1 He | 41 He | 10 Hz
For FREQ =10 MHz; 3 500 m rms | £.00005 Hz | £,00014 Hz | 20011 Hz | 201 Hz | £1 Hz | 1 Hz | *10 Hz
L5t 1.4 X lg—z—%:%lz:—r::r * FRECQ). W rms | £00003 Hz | + 00012 Hz | £ 0010 Hz | £.01 Hz | =1 Hz | 21 Hz | £10 He
For FREQ =1 MHZ,’ FLSOAF This charl shows best case frequency resolution versus input sine winde rms amplitude.

This 1s bast case because aole fram the signal souree §s assumed 1o be zero; the trigeer

Accuracy: £ Resolution L itime base error) * FREQ. error is produced only by the counter’s naise d.e., 120 u¥ rmsk

1Due to arithmetic truncation, guantization =rror will be £1 or 2 counts of the
LSO (Least Significant Digit: as follows;

2 150 ok A ,
Zeounts of LD i TRED or PER £1#140-7, FREQ <10 MHz.
Er et (0. et BB 2 AAGae Tiwek . oy e iy

FREQ or PER ~  FREQ

+7 eawunt nf 1513 for all ather rases.
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Model 53164
General Information

Table 1-1. Model 5316A Specifications (Cantinued)

TIME INTERVAL
Range: 100 ns to 10° s
LSD Displayed: 100 ns.
Resolution: + 15D + Start Trigger Frror + Stop Trigger Errar.
Accuracy: + Resalution © itime base error) = T.1.

TIME INTERVAL AVERAGE
Range: (0 ns to 108 5
LSD Displayed: 100 ns to 10 ps depending upon gate time
and input signal. See table in Definitions section.
Resolution!
Start Trigger Error Stap Trigger Error
W N i \,-".W
Accuracy: + Resolution + time base errory X T.1. +4 ns,
Number of Intervals Averaged (N): N = Gate Time X FREQ)
Minimum Dead Time (stop to start): 200 ns.

+ [ 5D =

TIME INTERVAL DELAY (Holdoff)
Front panel gate time knob inserts a variable delay of
NOMIMALLY 500 ps to 20 ms between START (Channel A) and
enabling of STOP (Channel B). Elactrical inputs during delay time
are ignored. Delay time may be measured by simultaneously
pressing T.l. Average, T.I. Delay, and Blue Shift key. Other
specifications of T.1. Delay are identical to Time Interval.

TIME BASE
Frequency: 10 MHz,
Aging Rate: =3 X 10-~7/mo.
Temperature: =5 » 10-€, 0 10 50°C.
Line Voltage: =1 X 17 for 2104 variation.
Oscillator Output: 10 MHz, 50 mY p-p into 5042,

External Frequency Standard Input: 1, 5, 10 MHz, 1V rms inte 50012,

on rear panel; 6Y rms maximum.

GENERAL
Trigger Level Output: 5% 215 mV, over £2.0V dc range at front
panel 1est conneclors.
Check: Counts internal 10 MHz reference frequency over
gate time range NOMINALLY 500 ps to 30 ms.
Error Light: LED warning light activated if logic error is
found during instrument turn-on self-check.

Display: B-digit LED displuy, with engineering units annunciator,
Overflow: Qnly frequency and rotalize measurernents will over-
flow. In case of overflow, eight least significant digits will be
displayed and [ront panel overilow LED will be actuated, All

other measurements which would theoretically cause a display
of more than eight digits will result in the display of the
eight mast significant digits.
Gale Time: Continuously varfable, NOMINALLY from 60 ms
to 105 or 1 period of the input, whichever is longer,
For FREQ A, a shorter pate time of 500 us-30 ms is selectable
by simultaneously pressing T.1. Delay and Tolalize keys,
Sample Rate: Up to seven readings per second NOMINAL
except in time interval mode, where il is continuously
vaniable NOMIMNALLY from four readings per secund to 1
reading every 10 seconds via Gate Time control.
Operaling Temperature: 0° to 50°C,
Power Requiremenis: Selectable 100, 120, 220, or 240V
5, 100 48-66 Hz; 30 VA maximum.
Dimensions: 212 mm W > 88 mm H X 415 mm D
B¥a = 314 = 1615 in.

Weight: Net, 3.9 kg i8 lbs. 10 oz.); Shipping, 6.3 kg |14 Ibs.i.
Rack and stack metal case with rear panel, switchable AC
power line module. :

Rack Mount Kit: 5061-0072 recornmended.

HP INTERFACE BUS (HP-1B)
Dala Qutput

Format: |alpha character] = Reading) (Fxponent) + (2 digits).

Data Owtput Rate: ~7 Beadings/second max. (10 in shaort GT.)

Talk Only Mode: Selactable by rear panel switch.

Operating Commands
5316A: Reset, Initialize (to FREQ Aj, Wait State ONJOFF,
Service Request Enabled/Disabled, Gate Time Range.

HP-1B: Group Execute Trigger, Device Clear, Selected
Device Clear, Interface Clear, Local, Remote, Local
Lockout, Read Status (Serial Poll Enable).

Programmable Controls and Functions

Frequency Functions: FREQUENCY A, FREQ A ARMED BY B,
TOTALIZE, A GATED BY B, RATIO A/B, and FREQ) C.

Period Function: Period A.

Time Interval Functions: Time Interval A—B, Time Interval
Average A—B, Time Interval Delay.

Trigger Level Commands: Set Channel A Slope (1], set
Channel B Slope (1, A Trigger Level: £X.XX, B Trigger
Level: £X XX

Gate Time Command: Sets Gate Time Range.

Miscellaneous Functions: Gate Time Cherk, Display
Test, 10 MHz Check, Interface Test,

OPTIONS
OPTION #HH: High Stability Time Base (TCXO)
Frequency: 10 MHz.
Aging Rate: <1 = 10~7/ma.

Temperature: +1 ¥ 10-8, 0° 1o 40°C referenced to 25°C if offset
frequency is used.

Line Voltage: <1 10-8 for 1064 variation.

OPTION 003; C Channel
Imput Characteristics
Range: 50 to 1000 MHz, prescaled by 10.
Sensitivity: 15 mV rms sine wave (-23.5 dBm} 1o 650 MHz.
75 mV rmos sine wave (-9.5 dBm) to 1000 MHe.
Sensitivity can be decreased continuously by up to 20 dB
MOMINAL, 50 10 500 MHz and 10 dB NOMIRAL, 500 1o
1000 MHz by adjusting sensitivity control. Trigger level
is fixed at OV NOMINAL.
Dynamic Range:
15 my to 1% rms (36 dB), 50 to 650 MHz.
75 mV to 1V rms (20 dB), 850 to 1000 MHe.
Signal Operating Range: +35V dc 10 -5V do.
Coupling: AC
Impedance: 5000 NOMINAL (VSWR, [2,5:1 TYPICAL).
Damage Level: =0V {DC + AC peak), fuse protected.
Fuse located in BNC connector,
Frequency
Range: 50 to 1000 MHz.
LSD Displayed: 100 Hz 10 1 Hz depending upon gate
time. At least 7 digits per second of gate time.
LSD, Resolution and Accuracy: 'Same formulas as for
Frequency A except “Gate Time” term becomes
“IGate Time) 210",
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Model 5316A
General Infarmation

Table 1-1. Model 5316A Specificatans {Continued)

F

OPTIONS (Continued)

OFTION 004: Oven Oscillator

Frequency: 10 MHz.

Aging Rate: <5 % 10-8/month after 7 days of continuous oper-
ation. =3 X 10-7/year after 180 days continuous operation.

Warm-up: 25 X 10-9 of final value after 20 minutes.

Temperature; 12 = 10-9, ° to 50°C

Ciscillator Outpul: 50 mY p-p into 50{1.

DEFINITIONS:

Resolution: Smallest discernible change of measurement

result due to a minimum change in the input.

Accuracy: Deviation from the actual value as fixed by

universally accepted standards af frequency and time.

Least Significant Digit (LSD) Displayed:

requency:
i
_25 X eREQ, for FREQ <10 MHZ.
Gate Time
L 25 L. orFREQ =10 MHz.
Gate Time

Period:
i TaLT :
2._5 ’I{l * PER, for PER =100 ns.
Ciate Time
25

= PERZ, f R o= ;
Gate Ties E or PER =100 ns

All above calculations should be rounded to nearest decade
ii.e., 5 Hz will become 10 Hz and .4 ns will be .1 ns).
NOTE

Time Interval Average is a statistical process.
15D displayed is caleulated for 1 standard
deviation |r) confidence level.

Trigger Error:

(120 % 108V + en?
Input slew rate in V/s at trigger pointj
Iypical where en is the rins noise voltage of the input
for a 100 MHz bandwidth.

secands rms,

Time Interval Average:

110 25 intervals
254 2500 Intervals ©.0 Lt b il Laaneg T
2500 1o 250,000
250,000 to 25,000,000 intervals ..o iienee s
= 25,000,000 intervals
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Model 5316A
General Information

1-11. OPTIONS

1-12. The options available for the 5316A are listed below. There are nao field retrafit kits available for
these options. All options should be requested at the time of the initial order. However, Section 11
contains the necessary information required ro install Option 001 TCXO, Option 004 Oven Oscillator,
and QOption 003, Channel C. Options 001 and 004 require the standard A7 assembly be replaced by the
appropriate option {Option 004 adds an A13 assembly]. Option 003 requires the addition of the A9
assembly and a new front panel. All parts must be ordered as separate items and then installed as
described in Section Il. Option 006 is described in its own manual, Full descriptions of Options 001, 003,
and 004 begin wilh paragraph 3-62.

Option Description

001 High Stability Time Base (TCXQ)
003 Channel C1Gllz

004 Oven Oscillator

006 Offset/Normalizer

1-13,  Option 001 TCXO is a Temperature Compensated Crystal Oscillator that directly replaces the
standard A7 oscillator assembly, Option 004 Oven Osdillator provides increased temperature stability
aver the TCXQ. Specifications are listed in Tabfe 7-17.

1-14.  Option 003 Channel C allows frequency measurements to 1 GHz. Specifications are listed in
Table 1-1.

1-15.  Option 006 Offset/Normalizer allows the operator to make active mathematical modifications
to the display of the 5316A. Option 006 is described in its own operation and service manual, HP Part
Number 05315-30011, plus Addendum 05315-90019.

1-16. SAFETY CONSIDERATIONS

1-17.  The 5316A Universal Counter is a Safety Class | instrument, designed according to International
Safety Standards. This operating manual contains information, cautions, and warnings which must be
followed by the user to ensurc safc operation and keep the instrument in safe condition.

1-18. INSTRUMENT IDENTIFICATION

1-19.  Hewlett-Packard instruments have a 2-section, 10-character serial number (0000A00000), which
is located on the rear panel, The four-digit serial prefix identifies instrument changes. If the serial prefix
of your instrument differs from that listed on the title page of this manual, there are differences
between this manual and your instrument. Instruments having higher serial prefixes are covered with a
“Manual Changes™ sheet included with this manual. If the change sheet is missing, contact the nearest
Hewlett-Packard Sales and Service Office listed at the back of this manual. Instruments having a lower
serial pretix than that listed on the title page are covered in Section ViI.

1-20. ACCESSORIES

1-21. Table 1-2 lists accessory equipment supplied and Table 1-3 lists accessaries available,

Table 1-2. Accessories Supplied
Description HP Part Number
Detachable Power Cord, 229 cm (714 fest) 8120-11378

1-5



