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High system throughput in converting analog signals to digital format 
in the HP E1413 is achieved by not relying on downstream digital
processing hardware and software to compensate for analog anomalies
and instabilities.
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Referring to Fig. 3 in the accompanying article, for the HP E1413 Rs is fixed at 600
ohms. Rg has values of 55.555 ohms, 222.22 ohms, 888.8 ohms, 3.555 kilohms,
and 14.222 kilohms, and K = 6.6667. This gives amplifier gains of 72, 18, 4.5,
1.125, and 0.28125. Since full-scale at the ADC is 4.5 volts, this gives full-scale
input voltage ranges of 62.5 mV, 250 mV, 1 volt, 4 volts, and 16 volts. At first
glance, these full-scale ranges may seem odd; why not choose a more common
1,3,10 or 1,2,5,10 sequence? These values were not chosen for ease of human
comprehension, but to interface well to a binary number system. The ranges have
full-scale values of 2n, where n has values of –4, –2, 0, 2, and 4, so the digital
reading from the ADC maps directly into the mantissa of an IEEE floating-point
number with no further processing required beyond right or left shifts for normal-
ization. This greatly relieves the burden on the downstream processing hardware,
freeing it for more productive tasks.
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Gain = Vout / Vin = K�Rs / Rgn
n = 1 or 2
K = (R2 + R3) / R3
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Activity

Multiplexer Change Multiplexer to Channel n+1

Amplifier Autorange and Settle on Channel n+1

ADC Convert Channel n

Microprocessor Accept Reading n–1 from ADC

Change Multiplexer to Channel n+2

Autorange and Settle on Channel n+2

Convert Channel n+1

Microprocessor Process Reading n–2

Accept Reading n from ADC

Process Reading n–1

Measurement Cycle n
10 �s

Measurement Cycle n+1

Variable Length Time Depending on Sample Rate

Functional
Block
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* A current value table is an area of RAM that is accessible to the onboard microprocessor and
the host computer. This table stores the most recent reading (current value) for each channel.
For monitoring purposes a customer can directly access the most recent readings on any
channel without having to sort through possibly hundreds or thousands of readings in the
FIFO buffer.
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