TECHNOLOGY

| t ] \D DEMO MANUAL DC941A

LTC2482

16-Bit AX ADC with Eusy Drive

DESCRIPTION

Demonstration circuit 941Afeatures the LTC2482, a 16-bit
high performance AX analog-to-digital converter (ADC).
The LTC2482 features 2ppm linearity, 0.5pV offset, and
600nVRrs noise. The input is fully differential, with input
common mode rejection of 140dB. The LTC2482 is avail-
able ina 10-pin DFN package and has an easy to use SPI
interface.

DC941 is a member of Linear Technology‘s QuikEval™
family of demonstration boards. Itis designed to allow easy
evaluation of the LTC2482 and may be connected directly
to the target application’s analog signals while using the

Monitor reference or
external reference

source (See Hardware '
Set-up)

Input Current Cancellution

DC590 USB Serial Controller board and supplied software
to measure performance. The exposed ground planes allow
proper grounding to prototype circuitry. After evaluating
with Linear Technology’s software, the digital signals can
be connected tothe endapplication’s processor/controller
for development of the serial interface.

Design files for this circuit board are available at
http://www.linear.com/demo

L7, LT, LTC, LTM, Linear Technology and the Linear logo are registered trademarks and
QuikEval is a trademark of Linear Technology Corporation. All other trademarks are the property
of their respective owners.
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Figure 1. Proper Measurement Equipment Setup
QGUICK START PROCEDURE

Connect DC941A to a DC590 USB Serial Controller using
the supplied 14-conductor ribbon cable. Connect DC590
to host PC with a standard USB A/B cable. Run the evalu-
ation software supplied with DC590 or downloaded from
http://www.linear.com/software. The correct program will
be loaded automatically. Click the COLLECT button to start

reading the input voltage. Details on software features are
documented in the control panel’s help menu.

Tools are available for logging data, changing reference
voltage, changing the number of points in the strip chart
and histogram, and changing the number of points aver-
aged for the DVM display.
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QUICK START PROCEDURE

Hoise Histogram [ppm]

Figure 2. Software Screenshot

HARDWARE SETUP
CONNECTION TO DC590 SERIAL CONTROLLER

J1 is the power and digital interface connector. Connect
to DC590 serial controller with supplied 14-conductor
ribbon cable.

JUMPERS

JP1: Select the source for REF+, either an LT1790A-5 or
externally supplied.

ANALOG CONNECTIONS

Analog signal connections are made via the row of turret
posts along the edge of the board. Also, when connecting
the board to an existing circuit the exposed ground planes
along the edges of the board may be used to form a solid
connection between grounds.

GND: Three ground turrets are connected directly to the
internal ground planes.

Vec: This is the supply for the ADC. Do not draw any
power from this point.

REF+: Connected to the LTC2482 reference pin. If the
onboard reference is being used, the reference voltage
may be monitored from this point. An external reference
may be connected to these terminals if JP1 is removed.

IN+, IN-: These are the differential inputs to the LTC2482.

Fo: An external conversion clock may be applied to the Fg
turret to modify the frequency rejection characteristics or
data output rate of the LTG2482. This should be a square
wave withalow level equalto ground anda high level equal
toVge. While uptoa2MHzclock can be used, performance
may be compromised. Refer to the LTC2482 data sheet.
This terminal has a 5k pull-down resistor to keep it from
floating when no signal is applied.
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EXPERIMENTS

INPUT NOISE

One of the characteristics of the LTC2482 is that the 600nV
input noise floor is far below the quantization level of 38V
when a 5V reference is used. This means that the output
will be stable if the input noise level is significantly below
38uV. In this sense, the LTC2482 is a true 17 effective bit
part, whereas many 16-bit SAR converters have several
LSBs of noise.

Solder a short wire from the IN- turret post to the IN+
turret post. Noise should be below the quantization level
of the LTC2482. This will result in a noise reading of zero
on the control software, unless the offset is such that the
display flickers between two codes in which case the RMS
noise reading will be incorrect.

Select EXT for the source for Vggr on JP1 and apply a
100mV source between a GND turret post and the VRgr
turret post. A precision, adjustable voltage source such
as a Data Precision 8200 or Fluke 332A is ideal. Another
option for this experiment is a 50k/1k divider from the
LT1790A-5 output to ground, giving a 98mV output. The
resulting LSB size is 0.1/217, or 763nV. This is small
enough to see the noise floor of the LTC2482 inputs, and
the RMS noise display should read approximately 6ppm
to 7ppm (of the 100mV reference).

COMMON MODE REJECTION

Tie the two inputs (still connected together) to ground
through a short wire and note the indicated voltage. Tie
the inputs to REF+; the difference should be less than
0.5pV due to the 140dB minimum CMRR of the LTC2482.

BIPOLAR SYMMETRY

To demonstrate the symmetry of the ADCs transfer func-
tion, connect a stable, low noise, floating voltage source
(with a voltage less than Vger/2) from IN+ to IN—-and note
the indicated voltage. Reverse the polarity; the indicated
voltage will typically be within one LSB of the first reading
multiplied by —1.

One convenient voltage source for this experiment is a
single alkaline battery. While a battery has fairly low noise,
it is sensitive to temperature drift. It is best to use a large
(D-size) battery that is insulated from air currents. A bet-
ter source is a battery powered series reference such as
the LT1790. This part is available with output voltages of
1.25V, 2.048V, 2.5V, 3V, 3.3V, 4.096V and 5V.

INPUT NORMAL MODE REJECTION

The LTC2482’s SINGC4 digital filter is trimmed to reject
90Hz or 60Hz line noise when operated with the internal
conversion clock. To measure input normal mode rejec-
tion, connect IN-to a 2.5V source such as an LT1790-2.5
reference or Tk—1k divider fromthe onboard 5V reference
toground. Apply a 10Hz, 2V peak-to-peak sine wave to IN+
through a 1pF capacitor. No DC bias is required because
the 2MQ to 3MQ input impedance of the LTC2482 tends
to self-bias the input to mid-reference (see data sheet
Applications Information for details.)

Start taking data. The input noise will be quite large, and
the graph of output vs time should show large variations.

Next, slowly increase the frequency to 55Hz. The noise
should be almost undetectable in the graph. Note that the
indicated noise in ppm may still be above that of the data
sheet specification because the inputs are not connected
to a DC source.
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PARTS LIST

ITEM | QTY |REFERENCE

PART DESCRIPTION

MANUFACTURER/PART NUMBER

Required Circuit Components

1 1 |C1,02,C6 CAP., X7R 0.1pF 16V, 20%, 0402 TDK, C1005X7R1C104M

2 1 |C3 CAP., X5R 4.7uF 6.3V, 20%, 0603 TDK, C1608X5R04475M

3 1 |C4 CAP., X5R, 1uF 6.3V, 20%, 0402 TDK, C1005X5R0J105M

4 1 |C5 CAP., X7R 0.01pF 25V, 10%, 0402 AVX, 04023C103KAT1A

5 8 |E1-E8 TESTPOINT, TURRET, 0.064" MILL-MAX, 2308-2

6 1 [JP1 JMP, 3-PIN 1 ROW 0.079CC SAMTEC, TMM-103-02-L-S
7 1 |SHUNTS FOR JP1PIN1 &2 SHUNT, 0.079" CENTER SAMTEC, 2SN-BK-G

8 1 ]J HEADER, 2X7 PIN, 0.079CC MOLEX, 87831-1420

9 4 |R1,R3,R4,R5 RES., CHIP 4.99k 1/16W 1%, 0402 VISHAY CRCW04024991F
10 1 |R2 RES., CHIP 100Q 1/16W 5%, 0402 VISHAY CRCW0402101J

11 1 U1 I.C., LTGC2482CDD, DFN10DD LINEAR TECH., LTC2482CDD
12 1 U2 I.C., LT1790ACS6-5, SOT23-6 LINEAR TECH., LT1790ACS6-5
13 1 U3 I.C., 24LC025, TSSOP8 MICROCHIP, 24LC025-1/ST
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However, no responsibility is assumed for its use. Linear Technology Corporation makes no representa-
tion that the interconnection of its circuits as described herein will not infringe on existing patent rights.

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.

| ‘03AOHddv| G3LNIHd ONY NOLLNLILSENS LININOJWOD "NOLLYOIddY -
JLLYWIHOS :31LIL ‘aaogHo|  TVNLOV 3HLNINOILYH3O I18YI13H GNY H3dOHd AdIb3A . . ¢0v0 3V SHOLIOVAYD TV i
OL ALIBISNOASTY SHANOLSNO 3HL SNIVINY LI ‘HIATMOH 200 'SINHO NI 34V SHOLSISIH 11V '}
Ajuo 8s Jawoysny Jo4-enuapyuod 17 WY NMYHG
2050-vEv(80p) :Xe4 ADO0TONHO3IL f—="0% NAVEC  'SNOILVOIHI03dS Q3ddNS-43IN0LSND S13IN LYHL LINOHIO
0061-2E4(80%) :8U0Ud g.:—l— STVAOHddY | vNOIS3IQOL 10443 1538 ¥ IAVIN SYH ADOTONHOIL HYaNIT :
Zlan) 2uoud k ‘ . @314193dS ISIMYIHLO SSTINN :SILON
‘pag Ayueddp 0891 ON LOVHINOD JOILON H3WOLSNd
X3T0N-620-LX¢AH
Py = W 5200142 'S1Hvd ATINV4 0872311 HIHLO
el fer ¢ VaS  SSA (— HLIM ALTISILYdINOD NId 77nd MOV OL
[ s v_mN.mw v_mmd_w 5 198 oV 1 MOT HO HOIH NIAIHA 39 AVIN | NId 28¥2J11 *
dns; TR o s R Wiz
oL T g J0A ov 1
N v_mmm__m = &n = =
8ty Y I Jm T Oano
L AokEnkol | LE]
. z ISON 9 9 2 NI
9 %) N 9= Vu S NI mmo
i osin 00} 790 \ NN 7 M
14 2y ano 43HA O +434
17 30S g \ € +i3y €3
€ _ %s /)] oon
€ = ol 5 7 [2ER))
z T 04 [ ano
L 99A 66t o Tx I1soN ‘ ‘
b NIA o aaozerzol = =
n 2070 0v0
e anigo >n.o«"_“_ )
1 *T ; O oon
= ]
o4 mwu od 20A =
= w T—Oaw
any ( VL M (2} ~] B
3 oz 2
S 2
= < = =
S
=z €090
A9KANEO: =255 >n.w.u5th >m—.u3—.oH
T FEr STUET L g
AS
5-9SOV06LLLT 1noA +434
zn 1dr

SCHEMATIC DIARGRAM

LY N



DEMO MANUAL DC941A

DEMONSTRATION BOARD IMPORTANT NOTICE
Linear Technology Corporation (LTC) provides the enclosed product(s) under the following AS IS conditions:

This demonstration board (DEMO BOARD) kit being sold or provided by Linear Technology is intended for use for ENGINEERING DEVELOPMENT
OR EVALUATION PURPOSES ONLY and is not provided by LTC for commercial use. As such, the DEMO BOARD herein may not be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including but not limited to product safety
measures typically found in finished commercial goods. As a prototype, this product does not fall within the scope of the European Union
directive on electromagnetic compatibility and therefore may or may not meet the technical requirements of the directive, or other regulations.

If this evaluation kit does not meet the specifications recited in the DEMO BOARD manual the kit may be returned within 30 days from the date
of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY THE SELLER TO BUYER AND IS IN LIEU
OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS
FOR ANY PARTICULAR PURPQSE. EXCEPT TO THE EXTENT OF THIS INDEMNITY, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user releases LTC from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the users responsibility to take any and all
appropriate precautions with regard to electrostatic discharge. Also be aware that the products herein may not be regulatory compliant or
agency certified (FCC, UL, CE, etc.).

No License is granted under any patent right or other intellectual property whatsoever. LTC assumes no liability for applications assistance,
customer product design, software performance, or infringement of patents or any other intellectual property rights of any kind.

LTC currently services a variety of customers for products around the world, and therefore this transaction is not exclusive.

Please read the DEMO BOARD manual prior to handling the product. Persons handling this product must have electronics training and
observe good laboratory practice standards. Common sense is encouraged.

This notice contains important safety information about temperatures and voltages. For further safety concerns, please contact a LTC applica-
tion engineer.

Mailing Address:

Linear Technology
1630 McCarthy Blvd.
Milpitas, CA 95035

Copyright © 2004, Linear Technology Corporation
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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