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1.0 Introduction

This Design Kit (consisting of the ADC Evaluation
Board and this User's Guide) is designed to ease
evaluation and design-in of National
Semiconductor's ADC121C021 family of Analog-
to-Digital Converters. The ADCs can operate at
speeds up to 188.9 kSPS. The converter features
an I°C interface and an Alert function. This User’s
Guide supports all three resolutions and both
package options of the ADC121C021 ADC family.
All the devices in the family (ADC121C021,
ADC121C027, ADC101C021, ADC101C027,
ADC081C021, and ADC081C027) will be referred
to as the ADC121C021 in this document. The
ADCXX1C021 options offer an ALERT output pin,
whereas, the ADCXX1C027 offers an address
selection pin. The board comes stuffed with the
ALERT option (ADCXX1C021). To evaluate the
Address Option (ADCXX1C027) with this board,
please go to www.national.com and order
samples. Use care when de-soldering the ADC to
ensure the pads of U3 are not damaged.

The evaluation board can be used in either of two
modes. In Stand Alone, suitable test equipment
such as a logic analyzer with a pattern generator
can be used with the board to evaluate the
ADC121C021’s performance.

In the Computer mode, data capture and
evaluation are simplified by connecting the
evaluation board to National Semiconductor's
WaveVision 4 Data Capture Board (order number
WAVEVSN BRD 4.1 or higher) which connects to
a personal computer through a USB port and runs
WaveVision 4 software revision 4.4 or higher.

The latest version of the WaveVision 4 software
should be downloaded from the web at
http://www.national.com/adc.

Note: WaveVision software version 4.4 or higher
is required to evaluate this part with the WV4
Evaluation System.

The WaveVision 4 software operates under
Microsoft Windows. The signal at the analog
input is digitized, captured, and displayed on a PC
monitor in the time and frequency domains.

The software will perform an FFT on the captured
data upon command. This FFT plot shows the
dynamic performance in the form of SNR, SINAD,
THD, SFDR, and ENOB. A software histogram of
the captured data is also available. WaveVision
also provides control of the ADC’s internal
registers through the WaveVision4 software.

The signal at analog input J2 is digitized by U3,
the ADC121C021.

[ADC121C021] Enable

U3: ADC JP2: I°C PULL-UP

J1: WV4S
Connector

=

| P M g
0 « mid nE] =
AGHD
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Figure 1: Component Locations

JP1: INPUT
SELECT

J2: INPUT

U2: AMP
[LMP7731]

JP5: VA

SELECT

_|.H_i.
JP7: 4.1V U5: REF
REF Enable [LM4050-4.1]
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2.0 Board Assembly

The ADC121C02XEB evaluation board comes
fully assembled and ready for use. The provided
jumpers are in their recommended locations and
suit the needs of most users. Refer to the Bill of
Materials for a description of components, to
Figure 1 for major component placement, and to
Figure 10 for the evaluation board schematic.

While the board has been populated in a manner
that is most advantageous for typical usage, the
board can be customized by adding components
to meet the user’s specific needs. The board
comes ready to use with a DC coupled input
signal (Figure 2). However, by adding DC bias
resistors R1 and R4 (value 4.99kQ), and changing
C1 to a 1.0uF capacitor, the board can be used
with an AC coupled input signal (Figure 3).

=

1 T A

Figure 2: DC Coupled Input Configuration

TF3

F-Tal

=

Figure 3: AC Coupled Input Configuration

If needed, the input can be terminated by adding
an appropriate termination resistor at R3. The
V_IN footprint (J2) has been stuffed with a single-
pin header for testing typical, slow-moving DC
input signals. An SMA footprint is also included
on the PCB and should be used for precise
dynamic performance evaluation. The Bill of
Materials (Section 10) lists an appropriate SMA
connector to use.

The LMP7731 Low-noise, Precision Operational
Amplifier is included on the ADC121C02XEB for
convenient buffering of the analog input. By
default, it is configured as a simple voltage
follower (Figure 4). Resistors R10 and R11 can
be modified to add non-inverting gain to the
circuit. Adding capacitance at C6 configures the
amplifier as a low-pass filter. To incorporate the
input buffer into the signal path, short pins 2 and 3

of JP1.

JLES
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Figure 4: Input Buffer Configuration
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The LM4050-4.1 Precision, Micropower, Shunt
Voltage Reference is included on the
ADC121C02XEB as a clean reference solution for
the ADC. To evaluate the ADC using the
LM4050, simply short pins 1 & 2 of JP7, and move
the VA_SELECT jumper to pins 7 & 8 of JP5

(Figure 5).

Figure 5: LM4050 Jumper Configuration

3.0 Quick Start

The ADC121C02XEB evaluation board may be
used in the Stand Alone mode to capture data
with a logic analyzer or third party equipment, or it
may be used in the Computer Mode with a
WaveVision 4 Data Capture Board, referenced
throughout the remainder of this document as
WV4. In both cases, the data may be analyzed
with the WaveVision software.

3.1 Stand Alone Mode

Refer to Figure 1 for locations of test points and
major components.

1. The I°C interface signals (SCL and SDA) may
be driven directly at J1 or with wires soldered
to VIA1 and VIA2 (step 7). A fully-compliant
I°C interface analyzer should be used to drive
SCL and SDA while monitoring the data
output (SDA).

2. The board provides the option of adding 2kQ
pull-up resistors to the I°C bus, SCL and SDA.
To enable the pull-up resistors, short pins 1 &
2 of JP2. Assuming the I°’c analyzer has
built-in pull-up resistors, the jumper at JP2
must be removed to disable the on-board pull-
up resistors. If the 1’Cc analyzer doesn’t have
built-in pull-up capability, leave JP2 shorted.

3. Connect a clean analog (not switching) +5.0V
power source with a 300mA current limit to
power connector TP7. Ground TP6.

4. Move the shorting jumper at JP5 to pins 9 &
10. NOTE: only two consecutive pins may be
shorted on JP5 at a time.

5. Turn on the power supply.

6. Connect the input signal to the test-point at
J2. The input signal return can be connected
to ground at TP3. Please note the evaluation
board is assembled for a DC-coupled input
source. The board is designed for an AC
coupled input as well. Modifying the board for
an AC coupled input is described above in
Section 2.0. If the source has a 50 ohm output
impedance, install a 51 ohm resistor at R3.
To accurately evaluate the dynamic
performance of the ADC121C021, the source
must be better than 90dB THD.

7. If evaluating the ADC121C027, configure the
I°C slave address. The address is controlled
by VIA5. With VIA5 left floating, the slave
address of the ADC121C027 will be set to
50hex. Grounding VIA5 sets the address to
51hex. Connecting VIA5 to V, sets the
address to 52hex.

8. If evaluating the ADC121C021, the slave
address is permanently set to 54hex.

9. If evaluating the ADC121C021, the ALERT
pin can be monitored at VIAS.

3.2 Computer Mode

Refer to Figure 1 for locations of test points and
major components. The board comes configured
for “plug-and-play” WaveVision evaluation.

1. Run the WaveVision 4 program, version 4.4 or
higher is required to interface to the WV4
board. While the program is loading, continue
below.

2. Connect a USB cable between the WV4
board and the PC running the WaveVision 4

software.
3. Make the following required jumper
connections, see table 1 for more details:
JP1 -pins 1 &2
JP2 - pins 1 & 2

JP5 - pins 3 & 4 (All other pins of JP5
must be left open)

http://www.national.com



4. Connect the J1 header on the ADC121C021 7. Refer to Section 5.0 on Software Operation
evaluation board to the WV4 serial connector and Settings to setup the WaveVision 4
(J7) on the WV4 board. Refer to Figure 6 for software.
the serial connection and Figure 7 for the J1

header pin out.
P 4.0 Functional Description

4.1 Jumper Settings

Table 1 describes the function of the various
jumpers on the ADC121C021 evaluation board.
The evaluation board schematic is shown in

Figure 10.
Pins 1 & 2 Pins2 &3
Jumper
JP1 Select direct V5 Select Amplified Vy
circuit circuit [LMP7731]
JP2 Enable I°C Pull-up resistors
JP3 Permanently shorted
JP5 VA SELECT (See Below)
JP6 Not Used
P7 Enable 4.1V Shunt Reference
SDA — | N [LM4050-4.1]
(ADC) 1 A
GND — ] Jumper JP5 (VA SELECT)
SDA 4 Select 3.3V regulated supply from WV4S
Pins 1 & 2 connector.
(ADC) A [LM1117MPX-3.3 on the WV4 board]

Pins 3 & 4 Select 5.0V supply from WV4S connector.
8 GND

3
)
N/C \@ O Pins 5 & 6 Not Used
9 10
O,
O,

SDA | scL Pins 7 & 8 Select 4.1V shunt reference supply.
[LM4050-4.1]
(EEPROM) » (EEPROM)

Pins 9 & 10 Select external supply from TP7.
3 O:{— 5V Table 1: Jumper Configurations

1

+33V — |

Figure 7: J1 (WV4S) Header Pin Out

5. Perform step 6 of section 3.1 to drive the
analog input. For information on changing the
configuration of the analog input section, read
Section 2.0 Board Assembly for details. The
board comes ready for a DC coupled input
signal.

6. Connect a clean (not switching) +5.0V power
source with a 350mA current limit to power
connector J1 on the WV4 board. Turn on the
power supply.
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4.2 Analog Input Signal

There are three basic options for connecting an
input signal to the ADC. The three options
facilitate AC-coupled and DC-coupled input
signals.

The first way to apply an input signal to the ADC
is to connect it to pin 2 of JP1. The signal’s return
(GND) should be connected to TP5. This
configuration provides the input circuit seen in
Figure 8.

LS SL

JP1

= VIN

iat| ot | 4t

JNPUT SELECT

Figure 8: Unbiased input circuit.

The second way is to configure the board for an
AC coupled input. DC biasing is available for
inputs applied to J2 but is currently not populated
on the board. By adding DC bias resistors R1 and
R4 (value 4.99kQ), and changing C1 to a 1.0uF
capacitor, the board can be used with an AC
coupled input signal (Figure 3). To improve the
signal integrity of the connection to the board, an
SMA connector should be stuffed at J2 (V_IN). If
the input source has a 50Q output impedance, a
51Q resistor can be installed at R3.

The third way to configure the input is by
incorporating the Amplifier into the signal path.
The LMP7731 Low-noise, Precision Operational
Amplifier is included on the board for convenient
buffering of the analog input. By default, it is
configured as a simple voltage follower (Figure 4).
Resistors R10 and R11 can be modified to add
non-inverting gain to the circuit. Adding
capacitance at C6 configures the amplifier as a
low-pass filter. To use the input buffer, simply
move the JP1 jumper to pins 2 & 3.

In any case, it is important that the signal stays
within the allowable input range of the ADC (0V to
Va). Dynamic input signals should be applied
through a bandpass filter to eliminate the noise
and harmonics commonly associated with signal
sources. To accurately evaluate the performance
of the ADC121C021, the source must be better
than -90dBc THD.

4.3 ADC Reference Circuitry

The ADC121C021 family is internally referenced.
Therefore, the Analog-to-Digital converter gets its
reference from the analog supply (Va). Hence, a
clean analog supply must be used to guarantee
the performance of the ADC.

4.4 I°C Interface

Please refer to section 1.7 of the ADC121C021
datasheet for a detailed description of the I1°C
interface.

The board is designed with 1°C pull-up resistors on
both the SDA and SCL lines (R8 & R9). These
resistors are enabled by a single jumper (JP2)
and can easily be added or removed from the 1’C
bus. Also, footprints for series resistors are
designed into the board (R2 & R5). The board is
shipped with 0Q resistors which can be modified
to provide series resistance if interfacing to a
noisy I°C bus.

The SDA signal is accessible by soldering to VIA1
or connecting to pin 1 of the WV4S connector
(J1). The SCL signal is accessible by soldering to
VIAZ2 or connecting to pin 5 of J1.

The on-board pull-up resistors can be powered
with an external supply by removing the jumper at
JP2 and connecting the supply to pin 2 of JP2 or
VIAG.

4.5 Alert Function

The ADC121C021 provides a programmable “out-
of-range” Alert function. At the end of every
conversion, the measured voltage is compared to
the values in the Vi gy and V oy registers. If the
measured voltage violates either of these values,
an alert condition occurs. The Over Range Alert
flag in the Alert Status Register indicates the Vy gy
limit has been violated. The Under Range Alert
flag indicated the V ow limit has been violated. If
enabled, the alert condition is also propagated to
bit15 of the Conversion Result Register and the
ALERT output pin.

The Alert function is configured by writing to the
ADC'’s internal registers. Refer to Section 1.6 of
the Datasheet for a detailed description of the
ADC'’s internal Registers.

Refer to Section 1.8 of the Datasheet for a
detailed description of the Alert function.

http://www.national.com



4.6 Automatic Conversion Mode

The Automatic Conversion Mode configures the
ADC to continually perform conversions without
receiving “read” instructions from the I°’c
controller. It is activated by writing a non-zero
value into the Cycle Time bits “D[7:5]" of the
Configuration  Register.  Various  automatic
conversion rates are supported.

Refer to Section 1.9 of the Datasheet for a
detailed description of the Automatic Conversion
Mode.

4.7 Power Supply Connections

The analog supply voltage (Va) can range from
+2.7V to +5.5V. The Evaluation system provides a
handful of power supply options via the JP5
header (see Table 1). V, can be driven by the
LM4050-4.1 Shunt Reference, the LM1117MPX-
3.3 LDO from the WV4 board, or an external
supply. National recommends the LM4050
precision reference for the ADC121C021.

NOTE: In Computer mode, if V4 is driven with less
than 3.3V in Computer mode, an external 3.3V
pull-up supply is needed. This will ensure the
3.3V CMOS logic thresholds of the WaveVision4
board are met for SDA and SCL.

To use an external pull-up supply, remove the
jumper at JP2 and connect the supply to pin 2 of
JP2 or VIAG6. An external pull-up supply will also
improve the dynamic performance of the ADC.

Typical supply currents when applying an external
supply to TP7 (VA_EXT) and performing ADC
conversions are as follows:

For V, = +3.3V, | =8mA
e ForV,=+5.0V, I=11mA

Note: A maijority of this current is for powering
devices external to the ADC121C021 such as the
pull-up resistors and the input amplifier.

When operating in the computer mode, the supply
voltage for V, can be applied externally or
supplied directly by the WV4 board through J1.
The external supply voltage is selected by placing
a jumper across pins 9 & 10 of JP5, applying a
power source with a 300mA current limit to TP7,
and grounding TP6. To use the 5.0V supply
directly from the WV4 board, place a shorting
jumper across pins 3 & 4 of JP5. To use the 3.3V
supply directly from the WV4 board, place a
shorting jumper across pins 1 & 2 of JP5. To use
the LM4050 4.1V Shunt Reference, place a
shorting jumper across pins 7 & 8 of JP5. For the
best performance, use a clean external supply.

When operating in Stand Alone mode, always use
an external supply. Apply a +5.0V power source
with a current limit of 100mA to TP7, ground TP6,
and place a shorting jumper across pins 9 & 10 of
JP5.

Note: The +3.3V required to power the EEPROM
(U4) is obtained through J2 from the WV4 board.
The EEPROM is used to identify the type of Eval
Board connected to the WaveVision system in
Computer Mode.

5.0 Software Operation and Settings

The WaveVision 4 software is included with the
WV4 board and the latest version can be
downloaded for free from National's web site at
http://www.national.com/adc. WaveVision4
software version 4.4 or later is required to
evaluate this device with the WaveVision system.

5.1 Software Quick Start

To install this software, follow the procedure in the
WV4 Board User's Guide. Once the software is
installed, run and set it up as follows:

1. Connect the WV4 board to the host computer
with a USB cable.

2. From the WaveVision main menu, go to
Settings and then Capture Settings to open
the System Settings window (Figure 9) and
select the following:

e WaveVision 4 (USB)

e Number of Samples: 2k to 128k, as
desired

e Data Format: Binary

= System Settings

Bosrd Type Board Properties

Wavevision 4 (USE) hd Data Capture Board:

# Description: Wavelision 4.4

# hMemaory Depth: 128 kilnsamples

c ati
ommunication #* Max Memory Speed: 200 MHZ

Reset | Commurication successful

Evaluation Board:

Hilinz Image Settings.. ][ Debug...

Data Acquistion

Humber of Samples: |44 v
Hardware Histogram

Hutnber of Satmplss:

Data Format Binary

Sl

Close

Figure 9: System Settings window
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3. Apply power as specified in Section 4.4, click
on the "Reset" button and await the firmware
to download.

4. Click on the "Close" button to close the
System Settings window.

5. Navigate to the ADC121C021 Eval Board
Window. This is the Control Panel for the
device (Figure 10).

LB

= ADCT121C0Z1 Dval Board

P Spesd pigh (He-Mode) - 1. 0HT W
e S Aodreas 2

Lorryers o Resul 93

Blart Siatus a

Cariguration o

W e - Al Unvder Fiarge Limd | 3¢

'-"HI,:,H Ak Crer-Fangs Limfl | FFD

'-r'H yET Ml HyElsnass i}
W gy Lol Correrzion TFD
'-r'm Hughas Corraer sion B7E
I_ Rl Begisiers |

Riasd Al pageiars by chcking e "Rasd Regiers® Bbon.
v Lo & regisber by gre=sing Erber ireide of The 18] Box,

B galuiess: are in heg Tormmest,

Figure 10: ADC121C021 Control Panel
6. Select the desired I°C Speed from the pull-
down menu (Figure 11).

High (Hz-hade] - 3.3MHZ
Standard Mode - 100kHz

FC speed

IEC Slave Address

High (Hz-Mode) - 3.3MHz
Fast Mode - 400kHz

Figure 11: ADC121C021 Control Panel

7. Set the I°C Slave Address (Figure 10). The
address will default to the correct address for
the ADC121C021 (54hex). If evaluating the
ADC121C027, the I°C address must be
changed to reflect the state of the address
selection pin (ADDR).

8. Press the “Read Registers” button. All of the
register fields will update (Figure 10).

9. Configure the ADC’s internal registers. The
Alert function and Automatic Conversion
Mode are setup through the Configuration
register. After making changes to a register
value, press the Enter key to write the register
(Figure 10).

10. To capture a dataset from the ADC, navigate
back to the main WaveVision window.

11. After the steps outlined in Section 3.2 are
completed, click on ‘Acquire’ then ‘Samples’
from the Main Menu (you can also press the
F1 shortcut key). If a dialog box opens, select
‘Discard’ or press the Escape (Esc) key to
start collecting new samples.

5.2 Data Analysis

WaveVision main menu will display an output plot.
Make sure there is no clipping of data samples.
Click on the software histogram tab and ensure
data does not exceed the limits of the device. The
samples may be further analyzed by clicking on
the magnifying glass icon, then clicking and
dragging across a specific area of the plot for
better data inspection (Figure 12). See the
WaveVision 4 Board User's Guide for more
details.

National Semiconductor WaveVision 4 -- Untitled*

EECEX

Fie Yew Acqure gettings Tools Window Help

Winvetorn * Channel A
Software Histogram : Channel &

FFT: Channel A

DHL : Channel A& IHL: Channel A Information : Channel &

Plct Actions v| [ ratontons.. || @ N A
fzgom Todl]

Software Histogram : Channel A

#Missing Codes:[176 |

3

a 500 1000 1500 2000 2500 3000 3500 4000

Figure 12: Software Histogram: Sine Wave Input
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To view an FFT of the data captured, click on the
‘FFT’ tab. This plot may be zoomed in on the data
plot. A display of dynamic performance
parameters in the form of SINAD, SNR, THD,
SFDR and ENOB will be displayed at the top right
hand corner of the FFT plot (Figure 13).

o' beraavie o Fowrfome 4 (il

P e e e Sl gl

B wiwim o samw oy e pmomm o
mma A R e L IR ]

..... 1Y L & = &

FET  CRarwal il Blede  B0E0LH

TR

Figure 13: FFT: 1kHz Sine Wave Input

Acquired data may be saved to a file. Plots may
also be exported as graphics. See the Data
Capture Board User's Guide for details.
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5.3 Register Control

The ADC’s internal registers are controlled
through the ADC121C021 Control Panel
(see Figure 7). WaveVision allows both read and
write access to these registers. To read the
registers, simply click the “Read All” button in the
Control Panel window. Each of the registers is
read and displayed in the control panel. To write
to a register, simply type in the 8-bit or 16-bit hex
value to be written to the register and press Enter.
All hex values are assumed to be right justified.
Zeros are written to unspecified bits.

Many functions of the ADC121C021 are enabled
through the internal registers. Please refer to
Section 1.6 on Internal Registers in the Datasheet
for further details.

For example, the following steps will enable the
ALERT pin, set the V ow threshold to % full-scale,
and create an Under Range Alert condition.

-Write 0x04 to the Configuration register.

-Write OxBFF to the V| ow register.

-Ground the analog input (V).

-Click the “Read Registers” button to read all the
registers.

-The Alert Status register will read 01hex to
indicate that the V| ow value was violated and an
Under Range Alert condition has occurred.

http://www.national.com



5.4 Troubleshooting WaveVision
5.4.1 Problems

Problem 1: The “ADC121C021 Eval Board”
Control Panel appears briefly, but disappears after
powering on the WaveVision board. Try Solutions
A, B, and C. After trying these solutions, the
WaveVision system must be hard reset to
recover. Press SW1 on the WV4 board to reset
the system.

Problem 2: The following error occurs when | try
to acquire data samples. Try Solution D.

ﬁ N #ccEpbar accored

CEET R M P R PR <1 PRI
e | L i e £ | LS = 1 B

i e P i i U o L T S o i S O e il

5.4.2 Solutions

Solution A: Ensure power is supplied to the Vu
supply on the board. A single jumper must be
placed across either pins 1&2, pins 3&4, pins 7&8,
or pins 9&10 of JP5 to select the board’s power
source. If using the Shunt Reference, pins 1&2 of
JP7 must be shorted. The V, supply is measured
by probing VIA10.

Solution B: Ensure the pull-up resistors are
powered (R8 and R9). In Computer mode, JP2
must be shorted by a jumper for the WaveVision
software to work properly.

Solution C: Ensure the board is firmly connected
to the WV4 board via the WV4S connector (J1).
See Figure 6.

Solution D: Ensure the I°C Slave address is set

Problem 3: The following error occurs when | try
to read or write registers through the Control
Panel. Try Solution D.

Message §|

The I2C ADC/DAC isn't responding to WaveVision,
Please check all eval board connections and

ensure that the I2C address is configured propetly.

Problem 4: One of the following errors occurs
when | try to read or write registers through the
Control Panel. “java.lang.Exception: A USB
...CMD_REG_RW ... while sending bulk read.”

g ~———

il Jlnsivtivi- i enimitasin

Try Solutions A, B, and C. After trying these
solutions, the WaveVision system must be hard
reset to recover. Press SW1 on the WV4 board to
reset the system.

Problem 5: The Eval Board is not recognized
correctly in the System Settings Window (Figure
9). Try Solutions D and E.

11

correctly in WaveVision. If evaluating the
ADC121C021, the address must be set to 0x54.
If evaluating the ADC121C027, the address will
be 0x50 if no user modifications have been made
to the board and ADDR is floating. If ADDR is tied
to GND, the address must be set to 0x51. |If
ADDR is tied to V,, the address must be set to
0x52.

Solution E: Ensure the 3P3V supply is connected
to the 3.3V regulated supply from the WV4 board.
The 3P3V supply is measured by probing pin 1 of
JP5. Test this with a volt-meter. The EEPROM
(U4) must be powered with 3.3V for WaveVision
to work properly.
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6.0 Evaluation Board Specifications

Board Size: 3.1"x 1.85" (7.9 cm x 4.6 cm)

Power Requirements: Min: +2.7V, Max: +5.5V,
10mA 13mA

12C Interface Speed: 100 kHz, 400kHz, or 3.4 MHz

Analog Input Range: GND to Va

7.0 Test Points, Connectors, and Jumpers

Test Points on the ADC1

21C021 Evaluation Board

TP2: AGND Ground. Located at the center of the board.

TP3: AGND Ground. Located at the top left of the board.

TP5: AGND Ground. Located at the top middle of the board.

TP6: AGND Ground. Located at the left side of the board.

TP7: VA_EXT External Power supply input. Located at the left side of the board.
TP8: AGND Ground. Located at the bottom right of the board.

TP9: WV_CLK_IN Not Used.

TP10: AGND Ground. Located at the right side of the board.

Connectors on the ADC1

21C021 Evaluation Board

J1: Wv4S

14 pin dual row right angle male header: Connects to WV4 board.

J2:V_IN

Analog Input of the Eval Board.

Selection Jumpers on the

ADC121C021 Evaluation Board (Refer to table 1 in Section 4.0 for configuration details)

JP1: V_IN SELECT Selects buffered or unbuffered signal path.
JP2: V_PULL SELECT | Enables the on-board I°C pull-up resistors.
JP3: V+_AMP Permanently shorted. Connects Va to the V+ supply of the Amplifier.
JP4: OSC_ENABLE Not Used.
JP5: VA SELECT Selects the V4 source (See section 4.4)
JP6: CLK SELECT Not Used.
JP7: VA_EXT_SHUNT | Enables the 4.1V Shunt Reference. Connects the 5P0V supply to the reference circuit.
JP8: VA_EXT_LDO Not Used.
12

http://www.national.com




8.0 Hardware Schematic
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Figure 10
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9.0 Evaluation Board Layers
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Figure 12: ADC121C021 Evaluation Board: Top Layer

Figure 13: ADC121C021 Evaluation Board: Bottom Layer
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10.0 Evaluation Board Bill of Materials

Qty Reference Value Desctiption Source Source Part # Manufacturer Manufacturer Part #

1]C1 00hmR 0 Ohm RES
1|C2 470pF CAP
2 | C3,C7 10.0uF CAP Digikey | 511-1463-1-ND | Kemet
5 | C4,C5, 0.1uF CAP

C8,C12
1| C6,C11 NS CAP
11C9 1.0uF CAP
1] C10 00hmR 0 Ohm RES
1| JP1 INPUT SELECT | JUMPER Digikey | A26513-40-ND
1| JP2 V_PULL JUMPER Digikey | A26513-40-ND
1| JP3 NS JUMPER
1| JP4 NS JUMPER
1| JP5 VA SEL JUMPER Digikey | A26529-40-ND
1| JP6 CLK SELECT JUMPER Digikey | A26513-40-ND
1| JP7 VA_EXT_SHUNT | JUMPER Digikey | A26513-40-ND
1| JP8 NS JUMPER
1141 WV4S HEAD Digikey | S5803-07-ND Sullins PRPNO72PARN-RC
11J2 V_IN TP Digikey | 5011K-ND

Center Via
of SMA

2| L1,L2 100uH IND Digikey | 490-1056-1-ND | Murata BLM31PG121SN1L
1(L3 00hmR 0 Ohm RES
9 | R1,R3,R4, | NS RES

R7,R11,

R13,R14,

R17,R18
4 | R2,R5, 0 RES

R10,R12
1| R6 20 RES
2 [ R8,R9 2K RES
2 | R15,R19 51 RES
1| R16 500 RES
1| TP2 AGND TP NS
2 | TP3,TP6 AGND TP Digikey | 5011K-ND
3 | TP5,TPS, AGND TP Digikey | Single-pin

TP10 Header
1| TP7 VA_EXT TP Digikey | 5011K-ND
1| TP9 WV_CLK_IN TP NS
1| U1 ADC121C021 ADC -TSOT6 NSC ADC121C021CIMK
1| U2 LMP7731 AMP-SOT23-5 NSC LMP7731MF
1| U3 NS MSOP8
1| U4 24C02 EEPROM
1| U5 LM4050-4.1 SHUNT REF NSC LM4050AIM3-4.1
1| U6 NS LDO-SOT23-5 NSC LM4132AMF-3.3

12 | VIA1-13 NS

11Y1 OSC (Socket) Digikey | A400-ND Aries 08-3518-10
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BY USING THIS PRODUCT, YOU ARE AGREEING TO BE BOUND BY THE TERMS AND CONDITIONS OF NATIONAL
SEMICONDUCTOR'S END USER LICENSE AGREEMENT. DO NOT USE THIS PRODUCT UNTIL YOU HAVE READ AND
AGREED TO THE TERMS AND CONDITIONS OF THAT AGREEMENT. IF YOU DO NOT AGREE WITH THEM, CONTACT THE
VENDOR WITHIN TEN (10) DAYS OF RECEIPT FOR INSTRUCTIONS ON RETURN OF THE UNUSED PRODUCT FOR A
REFUND OF THE PURCHASE PRICE PAID, IF ANY.

The ADC121C02XEB, ADC101C02XEB, and ADC081C02XEB Evaluation Boards are intended for product evaluation purposes
only and are not intended for resale to end consumers, are not authorized for such use, and are not designed for compliance with
European EMC Directive 89/336/EEC, or for compliance with any other electromagnetic compatibility requirements.

National Semiconductor Corporation does not assume any responsibility for use of any circuitry or software supplied or described.
No circuit patent licenses are implied.

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body,
or (b) support or sustain life, and whose failure to
perform, when properly used in accordance with
instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury to the
user.

2. A critical component is any component in a life support
device or system whose failure to perform can be
reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National Semiconductor Corporation
Americas

Tel: 1-800-272-9959

Fax:  1-800-737-7018

Email: support@nsc.com

National Semiconductor Europe
Fax: +49 (0) 1 80-530 85 86

Email: europe.support@nsc.com
Deutsch Tel: +49 (0) 699508 6208
English Tel: +49 (0) 870 24 0 2171
French Tel: +49 (0) 141 91 8790

National Semiconductor
Asia Pacific Customer
Response Group

Tel: 65-2544466

Fax: 65-2504466
Email:sea.support@nsc.com

National
Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

www.national.com

National does not assume any responsibility for any circuitry described, no circuit patent licenses are implied and National reserves the right at any
time without notice to change said circuitry and specifications.
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