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The Hewlett-Packard Model 5061A is a compact, The Option 01 provides the 5061A with a 1 pulse 
self-contained primary standard of the atomic per second clock output available at both front and 
beam type, utilizing Cesium 133. It incorporates rear panel BNC connectors. The clock is driven by 
new features that many years of operating experi- 1 MHz, internally connected. The clock pulse is 
ence with its predecessor, the HP 5060A, indicate adjustable with respect to a reference by 6 thumb- 

would be very useful. A cesium beam tube reso- wheel switches in decade steps from 1 As to 1 s. An 

nator stabilizes the output of a new, high quality internal screwdriver adjustment allows fine con- 

quartz oscillator, which results in an exceptional 
tinuous adjustment over any 1 As range. The 

accuracy of + 1 part in IO”. The 5061 has provision 
thumbwheel switches are located under the access 

for an optional internal clock and digital divider 
door in the top cover (see Fig. 3). 

and for battery with 1 hour (typical) standby power 
capacity. 

r------l 
OPERATION 

In the atomic resonator a beam of state selected 
cesium 133 atoms passes through a microwave 
cavity. When the frequency of the microwave mag- 
netic field is near the hyperfine transition fre- 
quancy of cesium 133 (see “Time Scales”), it 
induces transitions from one energy level to an- 
other. Those atoms which have undereone such a 
transition are then detected by a hot wire ionizer 
and electron multiplier. The microwave field, de- 
rived from a precision quartz oscillator by fre- 
quency multiplication and synthesis, is phase 
modulated at a low audio rate. When the microwave 
frequency deviates from the center of the atomic 
resonance, the current from the electron multiplier 
contains a component alternating at the modula- 
tion rate and proportional to the frequency devia- 
tion. This component is then filtered, amplified, 
and synchronously detected to provide a DC volt- 
age proportional to the frequency deviation, The 
integral of this DC voltage is then used to auto- 
matically tune the quartz oscillator to zero fre- 
quency error. 

I- 
FIGURE 1. Block Diagram 

The time standard option includes a Patek Phi- 
lipe clock movement indicating time in hours, min- 
utes, and seconds. Advance/Stop pushbuttons on 
clock module allow clock to be set to the nearest 
second. Pressing an internal sync button auto- 
matically synchronizes the 1 pps clock pulse to an 
external sync pulse. 

The temperature coefficient of the clock pulse 
is tvpicallv 3 ns/‘C over the 0” to +5O”C range. 

The control circuit provides continuous monitor- 
ing of the output signal. Automatic logic circuitry 
is arranged to present an indication of correct 

The-&k will not be affected by * 4 V steps on the 
external 22.30 V dc supply or by up to 200 V ax- 
ternal pulses fed into the clock pulse outputs. 

operation. Figure 1 shows a simplified block dia- 
gram of the 5061A operation. The compact cesium 
beam tubes exhibit freauencv oerturbations so 

The Option 02 provides the 5061A with 30 min- 
utes battery standby power (typically 1 hour at 
25°C) if the power line should fail. Recharging of 

small that independently constructed tubes com- 
pare within a few parts in lo’*. 

the battery is automatic by means of an internal 
digital timing system each time standby is used. 
Maximum recharee takes 14 hours. A front panel 

OPTIONS warning light indsates float charge, fast charge or 

Three options are available for the 5061A: Option 
01, Time Standard; Option 02, Internal Standby 
Power Supply; Option 03 combines Options 01 and 
02. 

battery operation. 

The Option 03 combines Options 01 and 02 and 
should be specified if both Options 01 and 02 are 
reauired. 










