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DESCRIPTION

Demo circuit DC2398A features the LTC®6373 Program-
mable Gain Instrumentation Amplifier. The circuit’s gain
can be controlled in several ways, such as by simply
setting onboard jumpers or by connecting an Arduino or
Linduino (DG2026A) microcontroller board. The LTC6373
has fully differential outputs with independent common
mode level shifting. The output common mode level can
be set by the IC’s internal default or overdriven by the user.

The DC2398A can be powered by external bench supplies
(typically £15V), but optionally also demonstrates the use
of the LTC3265 dual low noise charge pump to generate
+15V rails from a single 9V to 12V input supply.

Design files for this circuit board are available.

All registered trademarks and trademarks are the property of their respective owners.
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DEMO MANUAL DC2398A

QUICK START PROCEDURE

1.

Set the jumpers labeled “V— PWR” and “V+ PWR” to
the “INT” position. This configures the board to route
internally generated supplies to the LTC6373 amplifier.

. Connecta power supply of 9V to 12V between the “AUX

PWR” and “GND” pins.

. Connect an input voltage source between the VIN+

and VIN- inputs, using either the SMA connectors or
turrets (but not both—the SMA and turret are shorted
together on the board).

4. Set the jumpers for A2/A1/A0 to the desired gain
configuration, described in the table on the board. For
example, for a Gain=16, set all jumpers A2/A1/A0 to
GND.

5. Observe the differential output between the VOUT+and
VOUT- turrets.

See Figure 1 for a minimal effort initial hook-up of the
board. To adapt to specific needs, read the Hardware
Configuration section.
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Figure 1. Quick Connection
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DEMO MANUAL DC2398A

HARDWARE CONFIGURATION

Apply power to the board using either the AUX PWR or
the V*/V™ pins, but not both. To use a conventional lab
power supply rather than the onboard LTC3265 dual
charge-pump, first set jumpers “V—PWR” and “V+ PWR”
to the “EXT” position. Then, apply power between the V*,
V7, and GND turrets.

Table 1. Choose One of the Above Two Methods to Apply Power
to the Board

POWER V- PWR V+ PWR

SOURCE JUMPER | JUMPER | OPERATION

AUX PWR INT INT LTC3265 dual charge pump (on
back of board) generates 15V
supplies from AUX PWR and
delivers to LTC6373

Vit V- EXT EXT Lab power supply connected to
V*, V™ turrets delivers power to
LTC6373

By default, leave the “EXT VOCM” turret disconnected.
Optionally, to bias the output common mode at a voltage
differentfromthe level generated internally by the LTC6373,
connectthe desired voltage bias between the “EXTVOCM”
turretand GND. Alternatively, placeholders R7/R8/R9 (on
the back of the board) can set an output common mode
voltage by onboard resistor dividers (see schematic).

By default, leave the “V+0” turret disconnected. Option-
ally, the LTC6373 features a separate positive output
power supply pin V+0. By default, the board shorts this
together to the V* power supply. To bias V+0 separate
from V*, first remove R22 (on the back of the board) and
then apply the desired voltage level to the “V+0” jumper.
To ensure good linearity, verify that there is at least 0.1uF
of bypass capacitance stuffed at G17. See the LTC6373
data sheet for details.

By default, leave the A2/A1/AQ turrets disconnected, be-
causethe A2/A1/AQ0jumpers already determine the voltage
levels at these programming pins. Optionally, to configure
the LTC6373 by using the A2/A1/AQ turrets, first remove
the A2/A1/A0 jumpers.

By default, leave the HD1 header pins (on the back of the
board) disconnected. Optionally, these header pins can
be used to configure the LTC6373 gain setting, overrid-
ing the setting determined by the jumpers. Referring to
the back of the board, header HD1, along with associated
corner pins, are spaced so thatan Arduino Uno compatible
microcontroller board (such as DC2026A Linduino One)
can connect to the programming pins of this demo board.
If connected in this manner, the table lists the mapping of
the Arduino pinsto the LTC6373 pins. Associated Arduino
code is trivial, and an example can be found online along
with this demo manual.

Table 2. Mapping of LTC6373 Pins to Arduino Pins When Using
Optional Header HD1

LTC6373 PIN ARDUINO UNO PIN
A2 Pin 11
A1 Pin 12
A0 Pin 13
GND GND

By default, observe the outputs of the circuit using turrets
VOUT+ and VOUT-. Optionally, to observe the LTC6373
outputs by using the SMA connectors rather than the
VOUT+, VOUT- turrets, the board has the flexibility to
replace the 50Q R3/R4 resistors with back-termination
resistors. This may be needed depending on length and
impedance of output cable and termination on the other
side of the cable.

By default, the board does not apply separate filtering
between the input/output connectors and the LTC6373.
Optionally, RC lowpass filters can be installed at the input
and/or output of the amplifier. Replace 0Q2 R1/R2 and 50Q
R3/R4 by the desired series resistor value, and populate
the desired capacitors on the back of the board. See the
board schematic for details.
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DEMO MANUAL DC2398A

PARTS LIST

ITEM | QTY |REFERENCE

PART DESCRIPTION

MANUFACTURER/PART NUMBER

Required Circuit Components

1 4 |C1,02,C3,C4 CAP, 1uF, X7R, 50V, 10%, 0603 AVX, 06035C105KAT2A
YAGEOQ, CCO603KRX7R9BB105
TAIYO YUDEN, UMK107AB7105KA-T

2 4 |C5,C6,C7,C8 CAP, 0.1uF, X7R, 50V, 10%, 0402 AVX, 04025C104KAT2A
MURATA, GRM155R71H104KE14D
MURATA, GRM155R71H104KE14J
TAIYO YUDEN, UMK105B7104KV-FR
TDK, C1005X7R1H104K050BB

0 |C10,C11,C12, C13, C14, C15,C17 CAP, OPTION, 0402
1 |C16 CAP, 180pF, COG, 50V, 5%, 0402 MURATA, GRM1555C1H181JA01D

NIC, NMC0402NPO181J50TRPF
SAMSUNG, CL05C181JBSNNND
TAIYO YUDEN, UMK105CG181JV-F

5 6 |C18, C19, C20, C21, C22, C23 CAP, 4.7uF;, X7R, 50V, 10%, 1206 MURATA, GRM31CR71H475KA12L
TDK, C3216X7R1H475K160AC
AVX, 12065C475KAT2A
NIC, NMC1206X7R475K50TRPLPF

6 2 | C24,(26 CAR, 0.01uF, X7R, 50V, 10%, 0402 KEMET, C0402C103K5RAC7867
KEMET, C0402C103K5RACTU
MURATA, GRM155R71H103KA88D
TDK, C1005X7R1H103K050BB

7 1 |C25 CAP, 4.7uF, X5R, 35V, +/-10%, 0805 AVX, 0805DD475KAT2A
MURATA, GRM219R6YA475KA73D

8 15 | E1,E2, E3, E4, E5, EG, E7, E8, E9, E10, | TEST POINT, TURRET, 0.064 MTG. HOLE, 0.125 MILL-MAX, 2308-4-00-80-00-00-07-0

E11, E12, E13, E14, E15 THICK PCB
9 1 |HD1 CONN., HDR., MALE, 1x4, 2.54mm, VERT, STR, THT | SAMTEC, TSW-104-07-L-S
10 4 | HD2, HD3, HD4, HD5 CONN., HDR, MALE, 1 PIN, 2.54mm, STR, THT, 10u | SAMTEC, TSW-101-07-L-S
Au CONTACT, Sn TAIL
11 4 141,J2,43, 04 CONN., SMA, JACK, RCPT, END LAUNCH, STR, 50 | CINCH/ BEL, 142-0701-851
OHMS

12 5 | JP1,JP2, JP3, JP4, JP5 CONN., HDR., MALE, 1x3, 2mm, VERT, STR, THT SULLINS CONNECTOR SOLUTIONS,
NRPNO31PAEN-RC

13 1 |LB1 LABEL SPEC, DEMO BOARD SERIAL NUMBER BRADY, THT-96-717-10

14 4 |MP1, MP2, MP3, MP4 STANDOFF, NYLON, SNAP-ON, 0.375 KEYSTONE, 8832

15 1 |PCB1 PCB, DC2398A EAGLE ELECTRONICS INC.,
600-DC2398A

16 3 |R1,R2,R22 RES., 0 OHM, 1/16W, 0402 ROHM, MCRO1MZPJ000
VISHAY, CRCW04020000Z0ED
NIC, NRC0O4ZOTRF
YAGEOQ, RC0402JR-070RL

17 2 |R3,R4 RES., 49.9 OHMS, 1%, 1/16W, 0402 ROHM, MCRO1MZPF49R9
YAGEQ, RC0402FR-0749RIL

18 R7,R8, R9 RES., OPTION, 0402

19 R10, R11, R12 RES., 100k OHMS, 1%, 1/16W, 0402, AEC-Q200 VISHAY, CRCW0402100KFKED
NIC, NRCO4F1003TRF

20 R13, R14 RES., 52.3k OHMS, 1%, 1/16W, 0402 VISHAY, CRCW040252K3FKED

21 R15, R16 RES., 604k OHMS, 1%, 1/16W, 0402 VISHAY, CRCW0402604KFKED

NIC, NRCO4F6043TRF
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DEMO MANUAL DC2398A

ITEM | QTY | REFERENCE PART DESCRIPTION MANUFACTURER/PART NUMBER

22 1 |R21 RES., 200k OHMS, 1%, 1/16W, 0402 PANASONIC, ERJ2RKF2003X
VISHAY, CRCW0402200KFKED
YAGEQ, RC0402FR-07200KL

23 1 | STNCL1 TOOL, STENCIL, 700-DC2398A ANALOG DEVICES INC.,
830-DC2398A

24 1 Ul IC, 36V, FULLY-DIFFERENTIAL PROGRAMMABLE- | ANALOG DEVICES INC.,

GAIN INSTRUMENTATION AMPLIFIER WITH 10pA Ib | LTC6373HDF#PBF

ANALOG DEVICES INC.,
LTC6373HDF#TRPBF

25 1 (U2 IC, LOW NOISE DUAL SUPPLY, 18-pin DFN ANALOG DEVICES INC.,
LTC3265EDHC#PBF
ANALQG DEVICES INC.,
LTC3265EDHC#TRPBF

26 5 | XJP6, XJP7, XJP8, XJP9, XJP10 CONN., SHUNT, FEMALE, 2 POS, 2mm WURTH ELEKTRONIK, 60800213421
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DEMO MANUAL DC2398A

SCHEMATIC DIRGRAM
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DEMO MANUAL DC2398A

SCHEMATIC DIARGRAM
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Information furnished by Analog Devices is believed to be accurate and reliable. However, no responsibility is assumed by Analog

Devices for its use, nor for any infringements of patents or other rights of third parties that may result from its use. Specifications
subject to change without notice. No license is granted by implication or otherwise under any patent or patent rights of Analog Devices.



DEMO MANUAL DC2398A

ESD Caution
‘2 \ ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection
circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality.

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms and
conditions set forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation
Board until you have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and between you (“Customer”)
and Analog Devices, Inc. (“ADI”), with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to the terms and conditions of the Agreement, ADI hereby grants to
Customer a free, limited, personal, temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and
agrees that the Evaluation Board is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted
is expressly made subject to the following additional limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (ii) permit any Third
Party to access the Evaluation Board. As used herein, the term “Third Party” includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is
NOT sold to Customer; all rights not expressly granted herein, including ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all
be considered the confidential and proprietary information of ADI. Customer may not disclose or transfer any portion of the Evaluation Board to any other party for any reason. Upon discontinuation of
use of the Evaluation Board or termination of this Agreement, Customer agrees to promptly return the Evaluation Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile
or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any occurred damages or any modifications or alterations it makes to the Evaluation Board, including but not limited
to soldering or any other activity that affects the material content of the Evaluation Board. Modifications to the Evaluation Board must comply with applicable law, including but not limited to the RoHS
Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice to Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF
LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY
DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS
LICENSORS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER’S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING
BUT NOT LIMITED TO LOST PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE AMOUNT OF ONE
HUNDRED US DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable United States
federal laws and regulations relating to exports. GOVERNING LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of Massachusetts
(excluding conflict of law rules). Any legal action regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby submits
to the personal jurisdiction and venue of such courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly disclaimed.
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