QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 790

8-CHANNEL DIFFERENTIAL 16-BIT ADC

DESCRIPTION

The LTC2439-1 is a high resolution 16-bit AX ADC
with 5ppm INL and 5uV offset. Channel selection is
programmed through a simple serial interface. Since
there is no latency, each conversion is valid, even af-
ter a change in input channel.

Demonstration circuit 790 is a member of Linear
Technology‘s QuickEval™ family of demonstration
boards.

It is designed to allow easy evaluation of the
LTC2439-1 and may be connected directly to the tar-
get application’s analog signals while using the

LTC2439-1

DC590 USB Serial Controller board and supplied
software to measure performance.

After evaluating with LTC’s software, the digital sig-
nals can be connected to the application’s processor /
controller for development of the serial interface.

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

LTC is a trademark of Linear Technology Corporation

Figure 1. Proper Measurement Equipment Setup

:

VSINGLE-ENDED

VBIAS

2\

GND CH12 CHH CHI0 CH9 CH8 CH7 CH6 CHS5 CH4 CH3 Gl

@ [ TC2439CGN-1 DC790A

8-CHANNEL DIFFERENTIAL 16-BIT ADC

EN E3

@ cin Ht
E3 7 (408) 432-1900 7 VDIFF
) CH15 L IT‘E!;I,:!EQ(!\; www.linear.com  cHo (@ c
9 coM GND EXT"Pl U I = 60Hz 50Hz gp5 - C\
/ = = [ )
REFERENCE MONITOR ‘ 5V __EXT E Ugzx 2% aw ¢
(OR EXTERNAL \' REF+JP2 I-Illlllll = R1UUR$R£4MOD\/ECC ( ) a VBlAS
REFERENCE SOURCE- @ rcr-[¥e| s = NORUAL_TRIGERED  TRIG (@)
SEE HARDWARE SETUP) - zs‘"igsl‘.’r, —
@ oo gl GND
_E 5 "’l'm!l 13 106 24
= U3 = 2 LTC CONFIDENTIAL-
@ FOR CUSTOMER USE ONLY

RIBBON CABLE
TO DC590A

LY HNEAR

Downloaded from AFFOW.Com.


http://www.arrow.com

QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 790

8-CHANNEL DIFFERENTIAL 16-BIT ADC

Q@UICK START PROCEDURE

Connect DC790 to DGC590 USB Serial Controller using
the supplied 14 conductor ribbon cable. Connect
DC590 to host PC with a standard USB A/B cable.
Run the evaluation software supplied with DC590 or
downloaded from www.linear.com. The correct pro-
gram will be loaded automatically. Click the COLLECT
button to start reading the input voltage. Click the
slider at the bottom of the strip-chart display to
change the input channel being displayed. For differ-
ential measurements, Even Channel Pos and Odd

Channel Pos correspond to even channels being posi-
tive inputs and odd channels being positive inputs,
respectively. See the LTC2439-1 data sheet for details
of channel selection.

Tools are available for logging data, changing refer-
ence voltage, changing the number of points in the
strip chart and histogram, and changing the number
of points averaged for the DVM display.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 790

8-CHANNEL DIFFERENTIAL 16-BIT ADC

HARDWARE SET-UP

JUMPERS

JP1 — Select the connection for the common pin, ei-
ther ground or external connection. Single ended
measurements are taken with respect to this pin.

JP2, 3 — Select source for differential reference. Se-
lecting 5V and GND will use the onboard 5 volt refer-
ence. Select EXT to use an external reference.

JP5 — Select notch frequency, 60Hz or 50Hz. Alterna-
tively, this jumper may be removed and an external
conversion clock applied to the center pin of JP5.

CONNECTION TO DC590 SERIAL CONTROLLER

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

ANALOG CONNECTIONS

Analog signal connections are made via the turret
posts along the edge of the board (CHO to CH15.)
Also, if you are connecting the board to an existing
circuit make full use of the four ground connections
at the corners of the board.

When using the onboard reference, the voltage can be
measured across the REF- and REF+ turrets.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 790

8-CHANNEL DIFFERENTIAL 16-BIT ADC

EXPERIMENTS

Figure 2 shows a number of applications for the
LTC2439-1.

CHO, CH1, CH2

Channels 0 and 1 measure the differential output of
an Intersema MS5401 absolute pressure sensor.
The 6.8k resistor performs a first order temperature
compensation of the bridge output. CH2 measures
the bridge voltage, which provides a convenient
temperature measurement. This can also be used to
perform further temperature compensation in soft-
ware.

CH3

CH3 measures the output of a thermistor in a half
bridge circuit. Many thermistors will work, the con-
straints are that the bridge output must have an im-
pedance of less than 20k and the voltage must not
go above VREF/2.

CH4

CH4 measures the output of a type J thermocouple.
The circuit shown for channel 3 can be used for
cold junction compensation. The cold junction sen-
sor should be close to the connections of the ther-
mocouple to the board. A 5 volt reference gives a
resolution of about 1.5°C. A 1.25V reference will
give a 0.38°C resolution.

CH5

CH5 measures the output of an Omega 0S36-01
infrared thermocouple. This can be used for remote
temperature measurement.

CH6

CH6 measures the photocurrent of a Hamamatsu
S1336-5BK photodiode.

CH7

Channel 7 measures the output of a resistive at-
tenuator.

CH8,9

Channels 8 and 9 measure the drop across a Deltec
SWE-3000-50 current shunt. Full scale is 3000
amps with a resolution of 60mA when a 100mV ref-
erence is used. With careful grounding, both posi-
tive and negative currents can be measured. Care
must be taken to ensure that both inputs stay more
positive than GND — 0.3 volts.

CH10

CH10 is buffered with an LT1793 FET input ampli-
fier suitable very high source impedance measure-
ments.

CH11
CH11 measures the output of a precision rectifier.

CH12,13

Channels 12 and 13 measure a 3-wire RTD. The
differential voltage is the output, and CH12 single
ended reading is the ground lead compensation.

CH14,15

Channels 14 and 15 measure the output of a 350
ohm bridge. This is standard for a wide variety of
sensors. Typically the full scale output voltage is
only 10 mV. However, with a 100mV reference the
LTC2439-1 still gives 13 effective bits of resolution
with no amplification.
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Figure 2. Applications for LTC2439-1

DeC
VOLTMETER

INPUT 7
1mV T0 1000V 0.1%, 1W, 1000 WVDC

0A-3000A
OV 70 5V
DELTEC &
SWE-3000-50 S
GUARD RING
\ 5V
ELECTROMETER 3 L oavuewt
INPUT —e—
HAMAMATSU
(pH, PIEZ0) 3 PHOTODIODE
9 $1336-5BK
R13
5k
0.1%
R4 -
I
— C1, 0.1uF 5V
§ MAX
BOHZ% r--RE--___S;@EEj;Pﬂ(;_K_____R_T__.: —Q—Q—*D— OMEGA
ACrm b AP+ 4 10601% pmmmmm mmmmm i 10K, 0.1% § l NFRAREE™ ek
NPUT l - INFRARED
1uF R10
= “ 5 S THERMOCOUPLE ==
3 =
1% 9
r TYPE J
THERMOGOUPLE
L OmV AT AMBIENT,
= 42.3mV AT 750°C
sy ABOVE AMBIENT
: -
R11 (IRON) (CONSTANTAN)
24.9k, 0.1% 2.7V AT 0°C
REF+ 0.9V AT 40°C
== 20mV 70 80mV R12
BO0HZ-RF gy, pm======x 1 L 24.9k, 0.1%
RF POWER 1 H - i Fr
1 11002 ] +
= fwpgpinmm @
P 1 (3-WIRE) | ' [foree LOCAL THERMISTOR
] 1 i P [ense TEMP 10k NTC
1 1 1
i ¢ H ® ' REF+
LI i H
13 6.8k <
5052 LOAD = S / <50ppm/°C S

BONDED TO GHD -~ CH12 CH11-CH10- C§9 - CRB - CN7 - CJ6 - CH5 - CH4 CHS GNI
s ééooééo@éeé%J
MOUNTING €)es | TC2439CGN-1 DC790A 2(H

B-CHANNEL DIFFERENTIAL 16-BIT ADC
oo TR
O CHI15 TECHNOLOGY wwv.linear.com CHO G—
GND__EXT — 60Hz_50Hz yps
Qe __, W Codfe  r()

s o o0 v = INTERSEMA
@REHI:'JPZ'

o ahcs

e RI==®2 o, voc(() | MS5401-BM

GND_EXT " 53 NMI%LJERPI:GD MODE 0-1BAR

O ree-L s " |.n.| et 1hi (T) | ABSOLUTE
S

‘Ij I~ e
-E ) = GND G—
GNDS} [ ) 5 1(:8
u3 x2 0 2 LTC CONFIDENTIAL-
FOR CUSTOMER USE ONLY

3502 STRAIN GAGE
(LOAD CELL, TORSION CELL,
PRESSURE GAGE, ETC.

yo 4l)s" 5

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 790

8-CHANNEL DIFFERENTIAL 16-BIT ADC

| [

| €

b
| 40 | 133Hs | 002 ‘0z |udy ‘Aepsany :31va

v 1-NOJ6€YZILT « V06,00 v
JIEE] ONOMd | 3z1s

Qv 118-91 TVILNI¥3441d TINNVHO-8

'SL4Vd ADOTONHOIL HVANIT HLIM 3SN ¥04 Q31 TddNS
ANV AD0TONHO3L ¥V3NITOL A¥V.13Rd0O¥d SI LINDHIO SIHL

“LINIM -¥3N9IS3Ia
"L MYHVIN “HIINIONT

:03IAO¥ddV

"JONVLSISSY ¥04 ONIYIINIONT SNOILYOITddV ADOTONHOIL
YVINITLIVINOD "ALIMIAVITIY YO IONVINNOANId

1INJ¥ID L9344V ATLINVOIHINOIS AVIN LNOAVT QYOS LINYID
Q3INI¥d ANV NOILNLILSENS ININOdIWOD ‘NOLLYOITddY
TYNLOV FHL NINOILYHIHO 318VITIY ANV ¥3dO¥d AdRIA

"‘CANV | Nid &dr-1dl NO INNHS TIVLSNI "¢

'€090 ‘SAVHV0¥IIN NI FHV SHOLIOVdYD TV
"€090 ‘SIWHO NI J8V SHOLSISFH 1TV '}

OLLVINIHOS :FLIL QIENKENR) :
AJuQ a5 JoLLI0}SND J0-[ERUBPLUOD D17 . OLALIIISNOAS3 S¥IWOLSNO 3HL SNIVIVSY I ‘¥IAIMOH
1050-vep(gop) :xes ADOTONHOIL . 'SNOILYOIHI03dS Q3IddNS-¥NOLSNO SL3IN LVHL LINDJYIO .
0061-2£p(80Y) :auoyd g:—# STVAOUddY | vN9Is3a 0L 140443 1$38 ¥ IAVIN SYH ADOTONHOIL ¥VaNIT n_m_m_Omn_w mw_>>mm_._._.0 wwmn_ZD .wm._.OZ
€066 ¥ ‘sendiin .
‘pAg Aypedoi 091 ON LOVYHINOD NO_._.OZ MNS_O._.WDO
6-8S9V9¢2LL1
¥ IN ON ¥ w
NIA oN
ol ON  1NOA i P30 Ly
. =" 19 £ |¢|N|;_o> 7dr i )
= } aND WML (¢ AS SN
SNYLZSLLIN I_M ~ Mol L—Oane
v sn 2 vza
dr ehe
300W OML *—q0 mi ERX e M O oL
< €23
S ° 38 °
TWEON [V azu3oonL Lo B
X3TOW-6£0-LXZQH .uE__Tv
Vv 9 w
W = 52001%2 %A o x )
€l T vas SSA 1 = o
o s v X9d.§1ZS10N tar  —Oane
4% e 1 523
1 dm W z ol ano
113 7 = 2 € = O -
Ol o1 J0A 0V -— I.I'.:ll«|m| 20A anNo (= 2H09 o4 I3 Nmu_mmm
ani = ==
6% en 8 oon s Wi sdr . 07030
8 | Il oo 2HoG m:woo >$n_mwv
N "3 " T T
T
. SO o O
9 %) © 123
S VW : =
T OSIN ) 1-N996EPZILT =1xa 4
1do = W09
vy Y ldf
¢ %08 Lo oNy
s2 ON aNo
L g W= TR 55—O wod
y oas [r]008 ARy = o = Z]
v e g M0S  HR ANL00 | AC9'4N0L
04 )OS ¥ERY 22 "
it 00A 923 o7 _M“ s_owm (e |ﬁ |_|
ISoN  0¢ 6 200 O 29
0HD OHD  SLHO SIHO 6l3
230 24 g O &
LHO O0HO SIHO YIHO J0A
130 o |t W e O a3
THD SIHO
930 o |0 B e OA
£HO ZIHO
630 o |t O e O a3
¥HI LIHO
13 o S|t MY 3
SHO 0LHO
13 o5 g7 SHO  OLHO | D Ve
9HD 6HO
713 7 9H0  6HO [ o
M9 9HO 6HO 8HD
| - T pra LHO 8HO T B0 - 73
ang T T ano
N3 0— n 0%
T | zZ € [3 | S

LY HNEAR

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

