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AN-2128 ADC1xD1x00 Pin Compatibility

ABSTRACT

In order to facilitate upgrading applications from a 10-bit Gig ADC to a 12-bit Gig ADC, the ADC10D1x00
(ADC10D1500/ADC10D1000) is designed to be pin-compatible with the ADC12D1x00
(ADC12D1800/1600/1000). This means that a single board layout may be designed with both resolution
ADCs in mind for more cost efficient and time-to-market product development.
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ADC10D1x00 vs. ADC12D1x00

The only difference on the pin-out between the ADC10D1x00 and the ADC12D1x00 is that the
ADC12D1x00 has two additional data bits for each output data bank. Bits<11:2> for the ADC12D1x00
correspond to Bits<9:0> for the ADC10D1x00. The placeholders for the two additional bits for the
ADC12D1x00 are labeled as RSV bits on the ADC10D1x00. The RSV bits on the ADC10D1x00
correspond to the two LSB, Bits<1:0>, on the ADC12D1x00, see Table 1.

Table 1. ADC1xD1x00 LSB Pins

Ball No. ADC10D1x00 Name ADC12D1x00 Name
V10/U10 RSV7+ DQd1+
Y10/W10 RSV6+ DQdO0+
W19/W20 RSV5+ DQ1+
w18/V17 RSV4+ DQO+
B19/B20 RSV3+ DI1+
B18/C17 RSV2+ DI0+
C10/D10 RSV1+ Did1+
A10/B10 RSVO0+ DIdo+

Terminating RSV Pins on the ADC10D1x00

The RSV pins may be terminated in a way which makes one board usable for both ADC10D1x00 and
ADC12D1x00, see Figure 1. On the ADC10D1x00, the RSV pins are high impedance, so only the 100Q
differential termination resistor for the LVDS driver from the ADC is necessary to be compatible with the
ADC12D1x00. However, if these pins are terminated into an FPGA and it is necessary for them to be
forced to a known voltage, then the additional 1kQ resistors can be added to the design; the specific value
of the 1kQ resistors may be changed based upon the requirements of the specific FPGA. For a board that
is populated with an ADC12D1x00, the 1kQ resistors should be left unpopulated.

Va
1kQ
RSV1+ To FPGA or Floating
100Q
RSV1- To FPGA or Floating
1kQ
GND

Figure 1. RSV Pin Termination
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Data Sheet vs. Reference Board

3 Data Sheet vs. Reference Board

For a few exceptions, Texas Instruments Reference Board does not follow the datasheet

recommendations for certain pin connections. These exceptions are listed in Table 2. Historically, the

exceptions exist because the Reference Board was developed before silicon development was finalized.

In every case, it is correct to follow the datasheet recommendation. ‘DNC’ stands for ‘Do Not Connect’ and

‘NC’ stands for ‘Not Connected.’

Table 2. Data Sheet vs. RB Comparison

Ball No. ADC1xD1x00 Data Sheet Name Reference Board Connection
C6 Va POREN (from FPGA)
C7 NC WSS (from FPGA)

E3/F4 DNC / DNC VTEST+ (to header)
D1 DNC GND
D7 DNC VNEGI (shorted to J4/K2)
u7 DNC VNEGQ (shorted to L2/M4)
w3 DNC CALFAIL (to FPGA)

R3, R4 Vic VA-C(1:2)

G1, G3, G4, H2, ;?3, I;i, L3, M3, N2, P1, Vie VAT(1:12)

The following is an explanation of the differences:

» C6 — This pin was used for an internal test function for pre-production silicon, but it is not bonded in
production parts.

e C7 - This pin was used for an internal test function; it is not bonded in production parts and may be
connected to any potential or left floating.

» E3/F4 — These pins are used for internal test functions; do not connect them.

» D1 - This pin was used for an internal test function for pre-production silicon, but it is internally bonded
in production parts.

e D7 - 0n an earlier version of the silicon, J4/K2/D7 were shorted externally. On final silicon, D7 is
connected to the other pins internally, so it is no longer necessary to do so externally.

* U7 —0n an earlier version of the silicon, L2/M4/U7 were shorted externally. On final silicon, U7 is
connected to the other pins internally, so it is no longer necessary to do so externally.

* W3- This pin is used for an internal test function; do not connect it. Despite its name, note that the
CALFAIL pin does not indicate that the execution of the calibration process has actually failed.

e RS3, R4 - On the original design, the analog clock supply (VA-C) and the analog track-and-hold supply
(VA-T) were electrically separate. These pins were for the analog clock supply.

« G1, G3, G4, H2, J3, K3, L3, M3, N2, P1, P3, P4 — These pins were originally for the analog track-and-
hold supply (VA-T). Although the clock and track-and-hold supplies were kept separate for the purpose
of initial evaluation, it was determined that there is no significant performance advantage to keeping
them separate. So, for greater simplicity, they are combined in the datasheet.

4 Planning for Power Consumption

In general, higher speed ADCs consume more power and the ADC12D1x00 family consumes more power
than the ADC10D1x00. If a system will be upgraded from a 10-bit to 12-bit ADC, take care to design the
power supply accordingly with margin, so that it can supply the maximum required power. The limits for
the power consumption, P, may be found in each datasheet.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

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 relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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