DESCRIPTION

Demonstration circuit 1058 is a reference design featur-
ing Linear Technology Corporation’s 16-bit High Per-
formance ADC Drivers. DC1058 demonstrates good cir-
cuit layout techniques and recommended component
selection for optimal system performance. The ADC
driver input and output networks are flexible, allowing for
AC or DC coupling, single-ended or differential configura-
tions, and additional filtering before the ADC.

DC1058 comes installed with one of Linear Technology’s
16-bit ADC drivers—LT1994, LTC6404, LTC6406, or
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LTC6403. For ease of evaluation, a 16-bit Analog-to-
Digital Converter (ADC) is included on the board.
DC1058 includes an on-board 40-pin edge connector for
use with the DC718 Data Acquisition demo board and
Linear Technology’s PScope data processing software,
available on our website at http://www.linear.com.

Design files for this circuit board are available. Call
the LTC factory.

ALY, LTC and LT are registered trademarks of Linear Technology Gorporation.

Q@UICK START PROCEDURE

Validating the performance of the ADC Driver-ADC com-
bination is simple with DG1058, and requires only two
signal generators and some basic test equipment. Table
1 shows the function of each 1/0 connector and select-
able jumper on the board. Refer to Figure 1 for proper
board evaluation equipment setup and follow the proce-
dure below:

1. Connect the power supplies as shown (see Table 2 for
voltages). The power supply connector labeled V+
powers the ADC driver. VDD powers the ADC, and
OVP provides power to both the ADC output stage and
the two CMOS output buffers. The entire board and all
components share a common ground. Check the
datasheets of the respective IC’s before applying
power, to avoid damage from over-voltage conditions.

2. Provide an encode clock to the ADC via SMA connec-
tor J3. For best performance, a high-quality sine wave
synthesizer with an external band-pass filter will pro-
vide a stable, low-phase-noise clock source. A crystal
oscillator will also provide good performance.
DC1058A-A includes an on-board clock buffer IC to
provide a fast-edge clock to the ADC.

NOTE. A poor quality encode clock can significantly degrade the signal-
to-noise ratio (SNR) of the driver-ADC combination.

Table 1: DC1058 Connector and Descriptions

REFERENCE FUNCTION

J1 (40 pin conn) Provides direct connection to DC718. CMOS
Output Buffers provide parallel data output and
clock signals (see schematic).

J3 (Encode Input) ADC Encode Clock. For best performance, use

a high-quality low-phase-noise clock source.

J2 (AIN-) Analog Input (by default, tied to ground via
resistor R3 — apply input signal at J4)
J4 (AIN+) Analog Input (50€2 source impedance)

JP1 Invert Clock. Default is NORM position.

JP2 (SHDN) Enables or Disables U2/U3, the ADC driver

JP3 (PGA) ADC Input Range Select. LO selects 2.25Vpp
Input Range, HI selects 1.5Vpp range.

JP4 (RAND) Output Randomizer. NORM is default, RAND
randomizes the DC1058 digital output.

JP5 (DITH) ADC Additive Dither. See ADC datasheet.

3. Apply an input signal to the board. DC1058 allows
great flexibility in applying input signals (see the sec-
tion on Applying Input Signals). For best results, use a
low distortion, low noise signal generator with suffi-
cient filtering to avoid degrading the performance of
the amplifier and ADC.

4. Observe the ADC output with demo circuit DC718, a
USB cable, a Windows computer, and Linear Technol-
ogy’s QuickEval-Il (Pscope) data processing software.
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Figure 1. Proper Evaluation Equipment Setup
Version V+ VDD ovP
-A 2.375-12.6V
-B 2.7-5.25V
-C 2.7-5.25V 1.85-3.6V
3.135-3.465V
-D 2.7-5.25V (limited by DC718)
-E 2.7-3.5V
-F 2.7-5.25V

Table 2: Supply Voltages for various demo board versions

L] TECHNOLOGY




16-BIT HIGH PERFORMANCE ADC DRIVERS

ADDITIONAL INFORMATION

DC1058 comes pre-installed with LT1994, LTC6404,
LTC6406, or LTC6403. Note that the LT1994 has a dif-
ferent pinout, and thus is located on the bottom side of
the PCB (U3). Although the DG1058 demo board is ready
to use on delivery, it has additional flexibility built in for
various types of input networks, filtering configurations,
and single-ended or differential inputs. Below is some
information about configuring DC1058 to meet the spe-
cific needs of your evaluation.

APPLYING INPUT SIGNALS

The input network consists of various components de-
signed to allow either single-ended or differential inputs,
AC-coupled or DC-coupled. Table 3 shows some possi-
ble input configurations, and which components to in-
stall. Linear Technology’s 16-bit ADC driver families are
generally characterized and designed for excellent per-
formance with both single-ended and differential input
drive. When using DC coupled inputs, the inputs to
DC1058 may need to be level-shifted to avoid violating
the input common-mode voltages of the amplifier. Check
the amplifier datasheet for details.

Table 3: DC1058 Input Configuration Guide

CONFIGURATION COMPONENTS NECESSARY

Single-Ended Input Install 0Q jumper at R41. Install 50Q impedance
AC-Coupled matching resistor at R45 if necessary.
(Default Setup) Install G5, C6 for AC coupling.

Single-Ended Input Install 0Q jumper at R41. Install 50Q impedance
DC Coupled* matching resistor at R45 if necessary.

Remove C5 and C6, replace with 0Q jumpers.

Replace R41 and R45 with impedance matching
resistors if necessary.
Install C5 and G6 for AC coupling.

Differential Input
AC-Coupled

Replace R41 and R45 with impedance matching
resistors if necessary.
Remove C5 and C6, replace with 0Q jumpers.

Differential Input
DC-Coupled*

NOTE. * When driving the ADC driver with a direct DC-coupled path, be
aware of the increased input currents that may occur due to the output
common-mode voltage and the amplifier gain/feedback resistors.

The common-mode voltage at the ADC drivers must re-
main within the datasheet-stated limits. When replacing
G5 and C6 with 0Q jumpers, make sure to level-shift the
inputs if necessary so that the ADC driver’s input com-
mon-mode voltage requirements are met.

POWER SUPPLY BYPASS CAPACITANCE

Depending on the quality of the power supplies provided
to DC1058, it may be desirable to add larger bulk capaci-
tors at C27, C35, and C39. This is not necessary with
clean, low-impedance DC power supplies.

FILTER NETWORKS

Components for an RC or LC filter are included at the
ADC input for low-pass or bandpass filter designs. To
achieve the low distortion necessary for driving high-
performance 16-bit ADCs, the ADC drivers have very
wide signal bandwidths. Reducing the bandwidth at the
ADC input will reduce the amount of wideband noise
sampled by the ADC, and therefore improve the overall
signal-to-noise ratio (SNR).

CHANGING THE ADC DRIVER’S OUTPUT COMMON-
MODE VOLTAGE

The LT1994 and LTC6403/4/6 have internal resistive di-
viders that can set the output common-mode voltage
automatically, but if the user wishes to change that volt-
age, it can be done in one of three ways. By changing the
resistors R59 and R54 that comprise a resistive divider
from the V+ voltage, it is possible to tune the common-
mode voltage independently of all other factors. Alterna-
tively, R59 and R54 can be removed, and the ADC can
supply the common-mode voltage by installing R53 (this
is the default). A third option is to drive E9 (VOCM) on
the board using an external voltage source. If driving this
voltage from an active buffer such as an op amp, re-
moval of C42 may be necessary to avoid loading.

ENCODE CLOCK PATHS

As shown in the schematic, there are two clock paths
that can be used on DC1058. The differential clock path
with transformer T2 comes installed with the LTC2207
105Msps ADC. The single-ended clock path with clock
buffer U8 comes installed with the lower speed LTC2203.
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INVERT OUTPUT CLOCK

Jumper JP1 inverts the clock output from DC1058 to
DC718 (data acquisition board). This ensures that DC718
latches the output data on the correct edge of the clock.
If the output data/FFT appears unusual, try changing the
position of JP1 to latch data on the opposite clock edge.
The correct position of Jumper JP1 may change if you
vary the clock frequency.

QUICKDAACS CIRCUITRY

Logic gate U5, installed on the back of DC1038, enables
the CMOS output buffers when DC1058 is plugged into
DC718, which pulls its input high. Device U6 is an
EEPROM device that is used by the QuickEval software,
and does not affect board operation or performance.

USING PSCOPE (QUICKEVAL I1) SOFTWARE

PScope, downloadable from Linear Technology’s website
http://www.linear.com/, processes data from the DC718

QuickDAACS board and displays FFT and signal analysis
information on the computer screen. This section de-
scribes how to use the software to view the output from
DC1058.

The on-board EEPROM should enable automatic board
detection and auto-configuration of the software, but in
case the user wishes to change the settings, they can
easily do so.

From the Configure menu in the toolbar, uncheck
“Autodetect Device”. The next step is to use the proper
settings for the DC1058 output in the Device menu, also
under Configure. See Figure 3. Select “User Configure”
from the menu bar, and select the “Randomized” check-
box if the output randomizer is turned on (via JP4). The
other settings will generally be the same as shown in the
figure. After configuration is through, the program
should be ready to collect and display data. See the Help
file for instructions on general software use.

Device Selection

Jurnper Options

] Randomized

Cancel

Detected .UHH.H']""'H

Selected |User Configure i

Bitz 1'E1 1 “ | Channs
Alighment |16 Bipolar

FPGA Motusing DCBI0 Positive-Edge Clk

Figure 2. Entering the correct device information for your ADC. Select the correct device for your board.

L] TECHNOLOGY



T o v ] wen]  mos]  mwarem S LAY OTONOA L WRNTT L3S0 503 GadS
o,
v “wooweal
A V850100 Q,_wzm_ 0039w T78 N YN LYINGD "AIMIAVTERY HOIONVNUOI3d _
S0/ e 1o PR NN 1N0HO DFHVATLE YOLINOIS AV 1010KVI GHYOR LITDUD _ = _ BN NGHS
‘o] (LMK (NY NOUNLILSANS LAENOGHI0D NOLLY Oy = = ) T on rg
SHIAKQ 0QY Lig-9+ pewes [ Y x T . o
) . E— et o L aa
rwommon w3 ADOTONHOAL E ey A Nt ) A
o001k aD g:-J YNOB300L L6028 HYa "o Ei) A NOHS
o h ‘
] P FOLLON HIWOLSND F o L nooas
A N
IEIsU| 1o o0 65 LIS VIS 0 o I1EIsU| J0N O] | IESU| JoN o | [EIsU| JoN o0 207 20V IEISU| 1N o] 4d51 1do PONASLON IEsU N o0 | HONDE0¥E0LT NOBOEZOLT FVB50100
000000-65 L /00-VEVIN 1'83 §ve id IFIEY 10N O | Y PN 00 001 Vs 051 051 IEEY 10N o0 Jdry ELl IEISY 19N o0 IF5U 1N o0 ONDMFA0LT N2z Ex.E )
000000-65 L 00-VEVIN 199 00z 00z IR 19N O | || 1O 90 0oL 20 ook I 1o o0 oy o EsuioNeg | U IBNOQ | #-O0NDRW0VSILT | INDEBEOLT aVes0Lad
000000-65 | 200-YEWY 05L 00z ooz B 10N og o0k 002 00k sy JoN og JdoL 100 IBsU 0N O | [ESU[1ONOQ | ZONOWOYEDLT | MMDL0EZOLT DYes0100
000000-65 | 200- VAW 05 e ooz IEI=U] JoN o0 004 004 004 IE=U| N o] EL Y jdo IPEUIIONOQ | [PU[IONOQ | -ONDHFE0LT N2z 8ves0ida
IEBY N og 615 IFBY BN og 0 [ ey wnog |EsuENog| 1S e N oq [iewsu N 0g 667 465 o FONASLON Qove61 | ey enog | MnosmszoLl ¥ V830100
Iy ] wi'ovH 924 05H '62H 2 92d'L2d ¥OH '£9H LY Oy Zvd'85H | /EH '96Y 'LEH 0B | 080680 ‘9¥D | D 'ED mn n kil mn SdAL AENESSY
319VL NOISH3A
Hoo= =
=] | P |
N H o do
ey | A9 anry | AES
= ELtl g Bl e -
&0 H it "o H it =
g a— S| =
aaa

16-BIT HIGH PERFORMANCE ADC DRIVERS

= T g
h H a°
ELN) e
&1 H 81D Aﬁ
XSdOBASION
s
o | oL
SO T MY gy
61
= SORSFEXDAVL
m Lorsi0ze aNe 0
o L 5T
- - ! bbb rrrrphE
® ov o8 2 Dgoep<s <
% T e z " EFEEEEEEETEF:
w  owmlg w el s g g5
EE DNH T
I e av 28 |or i
28 [ T o8 5r id
w o w® VRN - . =z
B EE aend v i
% = EY 8 | -
9 s = nmEza Ak 98 (o7 &
" & 3 VENY calnd A THIS
2 4
3 aau 20A 7
® e
oy LA o . L
8t o s E sy o =
)
MY il B = omom =
| |
2 L
B B 5 OO
“_ M i B SNy HA Byer
E3 VINH
° S o 08 [y
r & w a
i EE SH E v
z LN sakd 28 g7
o °8
m T 5T
5 W valgr
% -
akid 98 [T
5 Pr.
20A
i n
dhOo
{0w0E3HL S0 301S YOVENO €N}

TECHNOLOGY

Jadl



