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CAREFUL LAYOUT TAMES SAMPLE-HOLD PEDESTAL ERRORS

by Anthony D. Wang

In most sampling systems, the inherent characteristics of thespaced well away from the mode control line. Ideally, only
sample-hold dictate its overall performance. However, oneone of those two traces would route beneath the package.
error source that sample-hold users do have under theilPrecautions should also be taken for two other pins that are
direct control is the external charge injection from the digital sensitive to coupling from the digital control pin. These are
control signal. This is known as charge transfer when mea-pins 11 (external hold capacitor) and 8 (bandwidth control).
sured in .coulombs or as charge offset when measured. Nn case the sample-hold is configured for gain with a
VOltS_' It IS often also known as pedestal because Of_'tfsfeedback network, position the resistors such that their
manifestation as a step change to the output. The culprit i§,nction with the inverting input occurs as close to that pin
generally the parasitic capacitance between the digital consg hossible. If pedestal error still results, lower the feedback
trol pin and some sensitive node(s) of the circuit. network resistor values to reduce the sensitivity of this node
Figure 1 shows the pinout of the SHC5320 with the addition to parasitic coupling.

of a parasitic capacitor between pins 1 (inverting input) and A more insidious parasitic path occurs when sockets are
14 (the mode control pin). The inverting input is the closest |,gaq. Figure 2 shows the signal coupled across an empty
pin to the digital control signal that is sensitive enough t0 gociet The attenuation is roughly 50dB, but can still pro-
amplify the parasitic feedthrough. vide enough of a signal to cause a significant pedestal error.
This is a typical coupling path because a convenient layoutThis is suitably documented by the scope photo in Figure 3.
approach would be to close the feedback loop between the

output and the inverting input by routing the trace under-

neath the device, where it could run too close to the modg ' | P ——————
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Although the output of the sample-hold is considered a low
impedance node, this is not true at all frequencies. The|
output impedance is kept low by the open-loop gain of the v
amplifier. As the open-loop gain falls, the output impedance | cvidiv
rises and the amplifier is unable to swallow the high fre- ov
quency component of the parasitically coupled signal.
The correct layout technique would minimize the surface | 1bopsidiv |
area exposure between the inverting input node and the

digital sample-hold control pin. Routing the feedback trace
underneath the unit, as mentioned previously, would be
acceptable if the line were kept to minimum width and

FIGURE 3. Pedestal Error Resulting from the Use of a
Textool Socket.
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The sample-hold was configured as a unity gain follower The waveforms in Figure 4 confirm that a test board built
with its input grounded. The output trace displays a pedestalwith the zero profile pin connectors shows no evidence of
error of —-6mV. Note that this is a negative excursion due tosignal coupling from the digital control pin to the inverting
the rising edge of the digital mode control signal coupling to input. The board layout uses the technique mentioned earlier
the inverting input of the sample-hold circuit. of routing a minimum width feedback trace underneath the
The best way to avoid this is to solder the sample-hold circuit. In this gxample, the sockgt is .empty and the signals
directly into the board. If hard soldering is not a viable &' measured just as they were in Figure 2.

option, avoid the use of high profile sockets, especially the Figure 5 demonstrates the reward for the attention to detail
zero insertion force type. The optimum approach uses zeracovered by this discussion. The pedestal is a barely percep-
profile solderless sockets (such as Augut P/N 8134-HC-tible —0.5mV for the same unity gain configuration and for
5P2). the same unit as illustrated in Figure 3.
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FIGURE 4. Signal Coupling from Pin 14 to Pin 1 for Empty FIGURE 5. Pedestal Error Resulting from the Use of a Zero
Zero Profile Socket. Profile Socket.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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