QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 746
2 CHANNEL, 24-BIT DIFFERENTIAL INPUT DELTA SIGMA ADC

DESCRIPTION

Demonstration circuit 746 features the LTC2412, a 2
channel, 24-bit high performance AX analog-to-
digital converter (ADC). The LTC2412 features 2ppm
linearity, 2.5ppm full-scale accuracy, 0.1ppm offset,
and 0.16ppm noise. The inputs and reference are fully
differential, with input common mode rejection of 140
dB. The LTC2412 is available in a 16 pin GN package
and has an easy to use SPI interface.

DC746 is a member of Linear Technology‘s
QuickEval™ family of demonstration boards. It is de-
signed to allow easy evaluation of the LTC2412 and
may be connected directly to the target application’s

LTC2412

analog signals while using the DC590 USB Serial
Controller board and supplied software to measure
performance. The exposed ground planes allow
proper grounding to prototype circuitry. After evaluat-
ing with Linear Technology’s software, the digital sig-
nals can be connected to the end application’s proc-
essor / controller for development of the serial inter-
face.

Design files for this circuit board are available. Call
the LTC factory.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 746
2 CHANNEL, 24-BIT DIFFERENTIAL INPUT DELTA SIGMA ADC

Q@UICK START PROCEDURE

Connect DC746 to a DC590 USB Serial Controller
using the supplied 14 conductor ribbon cable. Con-
nect DC590 to a host PC with a standard USB A/B
cable. Run the evaluation software supplied with
DC590 or downloaded from www.linear.com. The
correct program will be loaded automatically. Click

LTC2412

File “iew Toolz Help

the COLLECT button to start reading the input volt-
age. Details on software features are documented in
the control panel’s help menu.

Tools are available for logging data, changing refer-
ence voltage, changing the number of points in the
strip chart and histogram, and changing the num-
ber of points averaged for the DVM display.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 746
2 CHANNEL, 24-BIT DIFFERENTIAL INPUT DELTA SIGMA ADC

HARDWARE SET-UP

JUMPERS

JP1 — Select the source for REF+, either external or
9.00 volts from the onboard LT1236 reference (de-
fault.)

JP2 — Select the source for REF-, either external or
Ground (0 volts, default.)

JP3 — Trigger mode, either normal (default) or ex-
ternally triggered.

JP4 — Notch frequency. This selects either 50Hz or
60Hz rejection mode. Remove this jumper when
supplying an external clock to the Fo turret.

JP5 — Trigger input signal. Pin 1 is a 5 volt logic
signal, pin 2 is ground. When triggered mode is
selected on JP3, a rising edge starts a new conver-
sion.

CONNECTION TO DC590 SERIAL CONTROLLER

J2 is the power and digital interface connector.
Connect to DC590 serial controller with supplied 14
conductor ribbon cable.

An external conversion clock may be applied to the
Fo turret to modify the frequency rejection charac-
teristics or data output rate of the LTC2412. Be sure
to remove JP4 before applying an external clock.

EXPERIMENTS

INPUT NOISE

Solder a short wire from the IN- turret post to the
IN+ turret post. Noise should be approximately
0.16ppm (800nV.)

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

This should be a square wave with a low level equal
to ground and a high level equal to Vcc. While up to
a 2MHz clock can be used, performance may be
compromised. Refer to the LTC2412 data sheet.

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 ex-
posed ground planes along the edges of the board
may be used to form a solid connection between
grounds.

GND — Ground turrets are connected directly to the
internal ground planes.

VCC — This is the supply for the ADC. Do not draw
any power from this point.

REF+, REF- — These are connected to the LTC2412
REF+ and REF- pins. If the onboard reference is be-
ing used, the reference voltage may be monitored
from this point. An external reference may be con-
nected to these terminals if JP1 and JP2 are con-
figured for external reference.

CHO+, CHO-, CH1+, CH1- — These are the differen-
tial inputs to the LTC2412.

should be less than 1.6uV due to the 130 dB CMRR
of the LTC2412.

RESOLVING
SHUNTS

One application that can benefit greatly from the
LTC2412’s input resolution is current measurement.
It is advantageous to use a very low resistance
shunt to minimize the voltage drop. To demonstrate
this, make a simple current shunt by soldering a 1
inch length of 24 gauge copper wire from the CHO+
turret to the CHO- turret. This is a resistance of ap-
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 746
2 CHANNEL, 24-BIT DIFFERENTIAL INPUT DELTA SIGMA ADC

proximately 2.4 milliohms. Connect the CHO- turret
to the GND turret through a short wire. Start the
demonstration software and note the initial voltage,
which should be close to zero. Next, connect IN+ to
REF+ through a 1k resistor, which will allow ap-
proximately 5mA to flow through the shunt. The
indicated voltage should increase by approximately
12uV (The actual increase will depend on the toler-
ance of the wire material, diameter, and length.)

Since the common mode range of the inputs ex-
tends from ground to VCC, the current shunt can
also be used at the “high side.” To do this, tie the
IN+ turret to VCC and connect the resistor from IN-
to ground. Thus the current of a circuit can be
monitored with minimal impact on supply voltage
and without breaking any ground connections.

BIPOLAR SYMMETRY

To demonstrate the symmetry of the ADCs transfer
function, connect a stable, low noise, floating volt-
age source (with a voltage less than Vref/2) from
CHO+ to CHO- and note the indicated voltage. Re-
verse the polarity; the indicated voltage will typically
be within 15uV 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 better source is a battery pow-
ered 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 LTC2412’s SINC4 digital filter is trimmed to
strongly reject 50 or 60Hz line noise when operated
with the internal conversion clock. To measure in-
put normal mode rejection, connect CHO- to a 2.5
volt source such as an LT1790-2.5 reference or a
power supply. Apply a 10Hz, 2V peak-to-peak sine
wave to CHO+ through a 1uF capacitor. No DC bias
is required because the 2-3MQ input impedance of
the LTC2412 tends to self-bias the input to mid-
reference (see datasheet 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 60Hz. The
noise should be almost undetectable in the graph.
Note that the indicated noise in ppm may still be
above that of the datasheet specification because
the inputs are not connected to a DC source.

L] TECHNOLOGY



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 746

2 CHANNEL, 24-BIT DIFFERENTIAL INPUT DELTA SIGMA ADC

v

I

€

L 40 4 133HS |

002 ‘0z Aeniqad ‘Kepuy

-41va

v NOJCI¥YZILT « VI¥L00a

A

v
‘ONOMd | 32Zs

'S14Vd ADOTONHOIL ¥VINITHLIM 3SN 404 @3ddNS
ANV ADOTONHI3L ¥VANITOL AYV.L3IIdO¥d SI LINJAID SIHL

AV TVILN3Y3441d L19-¥Z TINNVHO ¢

*4ANDISIA

LYYV HIINIONT

"FONVLSISSY 40 ONIYIANIONT SNOILYOITddY ADOTONHIIL

UVINIT LOVINOD "ALITIAVITIY ¥O IONVINHOY3d

1INJ¥I0 193447 ATLNVOHINIS AYIN LNOAYT Q¥YO0S LINYID

"¢ ANV | Nid vdf-1dl NO LNNHS TTVLSNI ¢

‘03A0¥ddY| Q3LNRNd ONV NOILNLILSENS INANOJWOD "NOILYOIddY .
OILVINIHOS  :31LIL “aaNoIHo WNLOY HL NI NOLLYY3dO 3181734 ONV ¥3dO¥d AdI¥3A €090 SAVHVAOUIIN NI ¥V SHOLIDVdYD 1Y
A -] . j OL ALIIGISNOJSTY SHIWOLSND FHL SNIVAZY LI ‘¥IAIMOH . ‘ .
o LMmm_M_.ﬁMn.wﬂww _wﬂ ADOTONHOAL | —LWM NMYHA|  :gNO)LvoI403dS 03TddNSHIWOLSND SLIIW LVHL LINDYID €090 SWHO NI 3V SHOLSISIH TTV 1
0061-2ep(807) :auoyd g:—J STVAO¥ddY | vNoIS30 0L 140443 1538 V IV SYH ADOTONHOIL ¥V3NIT
‘seydj) g
] hu ‘ON 1OVHINOD 3911LON ¥3INOLSNID d314193dS 3SIMYIHLO SSTTINN SILON
»Tv >~
ol @
300N OIL
edr <=9 mi g d
e} o s a
TROT° 33
IYWNON [V aIu30oL
Smadmmt._z A
X3TOW-620-/XZaH | mv (OrtHo
:
Vi = p 520072 oo i
£l gy {vas  ssAlo— - o4
X9d.G1ZSLON
e ‘\ Yok 6L M Qano
W A e L W | 2 o &
0b o7 A [ 20N OND [T (OroHo
%L N99ZI¥2o11
6y v_mw.wmv sn Aw TS W = —NDJIekPeIL 1 = 93
8y w m ool ~{ano  ano L —T OrHd
anpoll [4-] M J0A e 5 s3
] 145 T aNe  -lHo L -
M 9 SO ) 2 M\om +_”:M 9 +LHD -
[s} -0H =
] osIN 50 MV eu 4’ T )
e %08 1 R prr ano | 1a
€ e 1 04 33 = T ."_qun
45 50N T ONO  +43¥ | e Zdr
b NA g AN D0A [
T i m.u_um
== g
4n10°0 >m.%u52 O +424
mol_l wul_l €3
O 29A
,w - (£}
5-850V9£ZLL1 . . 290 =
01 O = = T Oano
= o4 9 N N | . ,WS.OH . H R b
= = ZH09 |ZHo0S o[ oN | AE9 u_:mw u_:woo AS
ano O—— |_||_|Pbo|j =M efon  wonly 1 i z J i
83 NOILO3r3Y = 1NOA
vdr OOA aN9 WL [ pa®
w
zn

LY LN



