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Description

Dual Wide Range
I2C Power Monitor

Demonstration Circuit 2561A features the LTC®2992, a 
rail-to-rail system monitor that measures current, volt-
age, and power of two supplies. It features an operating 
range of 2.7V to 100V and includes a shunt regulator for 
supplies above 100V. The voltage measurement range of 
0V to 100V is independent of the input supply. Two ADCs 
simultaneously measure each supply’s current. A third 
ADC monitors the input voltages and four auxiliary exter-
nal voltages. Each supply’s current and power is added 
for total system consumption. Minimum and maximum 
values are stored and an over range alert with program-
mable thresholds minimizes the need for software polling. 

L, LT, LTC, LTM, Linear Technology and the Linear logo are registered trademarks and 
QuikEval is a trademark of Analog Devices, Inc. All other trademarks are the property of their 
respective owners.

Data is reported via a standard l2C interface. Shutdown 
mode reduces power consumption to 25µA typically.

The demo board features nested pads for a range of sense 
resistor package sizes to support a wide range of power 
applications. It is populated for a 5A application. This can 
be changed by replacing RSNS1 and RSNS2 with appro-
priate resistors.

Design files for this circuit board are available at  
http://www.linear.com/demo/DC2561A

Figure 1. Typical Setup
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http://www.linear.com/LTC2992
http://www.linear.com/demo/DC2561A
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Quick start proceDure
Jumper Settings

VDD_SEL: Selects the VDD source. It can be set to VIN, 
INTVCC or EXTVDD (which requires a voltage to be 
present at the EXTVDD turret). Please see the Hardware 
Configuration section for examples of how these different 
settings are used. Note: If measurement across the whole 
0V to 100V range is desired on both input rails then the 
device must be powered through a secondary source. Set 
VDD_SEL to EXTVDD and power with a 5V rail.

ADR0, ADR1: Selects the I2C slave address of the 
LTC2992. Any changes here should also be made inside 
of QuikEval for communications to persist. By default both 
jumpers are set to LOW, which corresponds to an address 
of 0xDE.

GPIO1LED, GPIO2LED, GPIO3LED, GPIO4LED: Connects 
the GPIO pins to the onboard LEDs. If measurements are 
to be made using the GPIO pins then it is recommended 
that the jumpers are set to the OFF position to prevent 
measurement errors.

External Connections

Signal connections are made via the row of turret posts 
along the edges of the board.

GND: (6 Turrets, 2 Banana Jacks) These turrets are con-
nected directly to the ground planes.

VIN1/VIN2: Used as supply and current sense input for 
the internal current sense amplifier.

INTVCC: Internal Low Voltage Supply Input/Output. This 
turret is used to power internal circuitry and can be con-
figured as a direct input, as a linear regulator from a 
higher voltage connected to VDD or as a shunt regulator. 
Please see LTC2992 data sheet for more details.

EXTVDD: External Voltage Supply. This turret can be used 
to power the LTC2992 independently of the VIN power 
path. Connect to 2.7V to 100V external supply if this 
option is selected through JP1.

VPU: Pull-Up Voltage for the LEDs. Connected on this 
board to a 5V isolated supply on the DC590/DC2026. If 
a DC590/DC2026 is not used and the DC2561 is oper-
ated independently, a 5V supply must be provided here, 
in order for the LEDs to work.

SENSE1+/SENSE2+: Supply Voltage and Current Sense 
Input. Used as a supply and current sense input for inter-
nal current sense amplifiers. The voltages at these pins 
are monitored by the onboard ADC with a full-scale input 
range of 102.4V.

SENSE1–/SENSE2–: Current Sense Input. An external 
sense resistor is connected between SENSE+ and SENSE– 
to measure current. See Hardware configuration section 
for details.

The DC2561A was designed to be connected to the 
DC590/DC2026 and controlled through the QuikEval™ 
suite of software. All thresholds can be set and ADC reg-
isters read back through the QuikEval interface, which 
provides a convenient way to evaluate the LTC2992.

operating principles
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Quick start proceDure
Digital Connections

SCL: I2C Clock Input.

SDA/SDAI: I2C Data Input. Connected to SDAO through 
0Ω resistor R4. Remove R4 if opto-isolated I2C function-
ality is desired.

SDAO: I2C Data Output. Connected to SDAI through 0Ω 
resistor R4. Remove R4 if opto-isolated I2C functionality 
is desired.

GPIO1, GPIO2: General Purpose Input/Output (Open 
Drain). Configurable to general purpose output, logic 
input, and data converter input. On the DC2561A, a resis-
tive divider of 147k and 3k is present on the pins to allow 
the user to measure voltages up to 100V. Ensure that 
JP4 and JP5 are in the OFF configuration to minimize 
measurement errors, due to the onboard indicator LED, 
if configured as an input. 

GPIO3: General Purpose Input/Output (Open Drain). Con-
figurable to general purpose output, logic input, data con-
verter input and data ready signal (DATAREADY).

GPIO4: General Purpose Input/Output (Open Drain). 
Configurable to general purpose output, logic input, data 
converter input and SMBUS alert (ALERT). As ALERT, it 
is pulled to ground when a fault occurs to alert the host 
controller.

LEDs

INTVCC: Lights up green when VPU and LTC2992 are 
powered.

GPIO1: General Purpose Output. Lights up green when 
pulled low. Default state is low.

GPIO2: General Purpose Output. Lights up green when 
pulled low. Default state is low.

GPIO3 (DATAREADY): General Purpose Output. Lights 
up yellow when pulled low. Can be configured to be a 
DATAREADY indicator. Can also be monitored on the 
DATARDY# turret.

GPIO4 (ALERT): General Purpose Output. Lights up red 
when pulled low. Can be configured to be an ALERT indi-
cator. Can also be monitored on the ALERT# turret.

Hardware Configuration

Like the LTC2945, the LTC2992 offers great flexibility in 
terms of supply options due to separate VDD and SENSE 
pins, along with the added feature of dual channels. 

The VDD_SEL jumper allows easy configuration of the 
various supply options.
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VDD

GND

BAV23CLT1G

LTC2992

VIN1
4V TO 100V

VIN2
4V TO 100V

VOUT1

VOUT2

INTVCC

DC2561A F02b

SENSE2+ SENSE2–

SENSE1+ SENSE1–

RSENSE1
0.01Ω

RSENSE2
0.005Ω

C2

Figure 2a. LTC2992 Powered by VIN

Figure 2b. LTC2992 VDD Powered from Measurement Rails

Quick start proceDure
If the VDD_SEL jumper is set to VIN, then VDD (pin) and VIN 
are connected (Figure 2a and Figure 2b). In this configura-
tion sensing is done on the same rail which is supplying 
power to the LTC2992. Provide 4V to 100V at VIN in this  

configuration to power the LTC2992. The rails are OR’ed 
to provide power to the VDD pin so only one channel is 
required to be above the 3V minimum required input 
range. 

DC2561A F02a

VIN1
4V to 100V

VIN2
4V to 100V

LOAD 1

LOAD 2
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Quick start proceDure

Figure 3a. DC2561 Powered by EXTVDD

Figure 3b. LTC2992 Powered by EXTVDD
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C2

If the VDD_SEL jumper is set to EXTVDD then the sense 
and power lines are separated (Figure 3a and Figure 3b). 

Sensing is achieved on the VIN line while power is sup-
plied from EXTVDD. Provide a separate 3V to 100V at the 
EXTVDD turret in this configuration. 

DC2561A F03a

VIN1
0V to 100V

VIN2
0V to 100V

3V to 100V

LOAD 1

LOAD 2

+–
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Quick start proceDure

Figure 4a. DC2561 Powered by INTVCC

Figure 4b. LTC2992 Powered by INTVCC
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2.7V TO 5.8V
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VOUT1
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DC2561A F04b

SENSE2+ SENSE2–

SENSE1+ SENSE1–

RSENSE1
0.01Ω

RSENSE2
0.005Ω

If the VDD_SEL jumper is set to INTVCC, then the 
LTC2992 internal circuitry is powered from INTVCC. A low 
voltage supply (2.7V to 5.8V) connected to INTVCC helps  

minimize on-chip power dissipation (Figure 4a and Fig-
ure 4b). The device can also be used as a shunt regulator 
in this configuration to monitor rails higher than 100V.

DC2561A F04a

VIN1
0V to 100V

VIN2
0V to 100V

LOAD 1

LOAD 2

2.7V to 5.8V
+

TO DC590/DC2026
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Quick start proceDure

Figure 5a. DC2561 Derives Power Through a Low Side Shunt 
Regulator in a High Side Current Sense Topology

Figure 5b. LTC2992 Derives Power Through a Low Side Shunt 
Regulator in a High Side Current Sense Topology
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2992 F05a
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SENSE1+ SENSE1–
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0.01Ω
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0.005Ω

C2

The LTC2992 can also be powered by voltages that are 
greater than 100V. Figure 5a shows a low side rail-to-rail 
power monitor which derives power from a greater than 
100V secondary supply as it monitors two independent 

100V rails. The voltage at INTVCC is clamped at 6.3V 
above ground in a low side shunt regulator configuration 
to power the part.

DC2561A F05a

VIN1
0V to 100V

VIN2
0V to 100V

LOAD 1

LOAD 2

>100V

RSHUNT
5.1k

TO DC590/DC2026
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Figure 6a. DC2561 Derives Power from the Supply Monitored in a Low 
Side Current Sense Topology to Monitor Two Independent –48V Rails

Figure 6b. LTC2992 Derives Power from the Supply Monitored in a Low 
Side Current Sense Topology to Monitor Two Independent –48V Rails

GPIO2 GND
C2

INTVCC

LTC2992

VDD

VOUT
5A

GPIO1

R11
20k

2992 F05b

SENSE2– SENSE2+SENSE1– SENSE1+

RSENSE2
0.01Ω

RSENSE1
0.01Ω

VIN2
–5V TO –100V

RTN1 RTN

RTN2

VIN1
–5V TO –100V

MBR10100

MBR10100

R9
1M

R10
20k

R8
1M

MBR10100

MBR10100

DC2561A F06a

TO DC590/DC2026

0.1µF

MBR10100

RTN1

RTN2

–5V to 100V

–5V to 100V

MBR10100

1M

20k

1M

20k

MBR10100

MBR10100

RTN

VOUT
5A



9
dc2561af

DEMO MANUAL DC2561A

Quick start proceDure
Regardless of which configuration is selected, if the sys-
tem is connected properly, the green INTVCC LED should 
be lit and the ALERT red LED should be off. 

In order to support a wide range of applications, the 
LTC2992 demo board also features multiple nested sense 
pads to support high current monitoring. These pads are 
kelvin sensed. By default the board supports current mon-
itoring of up to 5A. An appropriate sense resistor can be 
used to support monitoring of desired current levels of up 
to 20A using the onboard sense resistor. The SENSE+ and 
SENSE– turrets may be used to connect an external sense 
resistor and power path for any current level. Remove 
RSNS1 and RSNS2 in this case.

–48V System Monitoring

The DC2561A can also be configured to provide power 
monitoring in –48V Telecom applications by setting JP1 
to EXTVDD, with the –48V input tied to VOUT and GND 
and the –48V return tied to EXTVDD. With the LTC2992 
two independent –48V rails can be measured. The DC590 
as well as the DC2026 provide isolation and level shifting, 
as the I2C interface is operating at –48V with respect to 
–48V RTN, which is normally near earth ground potential.

Software Configuration

The DC2561A software user interface was designed to 
allow the user to quickly evaluate the LTC2992. The user 
has the ability to set fault thresholds, enable/disable and 

clear alerts, change the source for the VIN measurement 
as well as monitor voltage, current and power for both 
channels. RSNS1 and RSNS2 are set to 20mΩ by default 
on the DC2561A, should any changes be made on the 
board, the corresponding value should be entered into 
the software control panel. By pressing Start, the soft-
ware interface will begin using the DC590 for data collec-
tion. The LTC2992 software UI is split up into two main 
components. The Data Acquisition Terminal and a Tabbed 
Interface. A screen shot of the GUI is shown in Figure 7.

The data acquisition terminal display is always in view of 
the user, providing convenient controls to quickly perform 
common functions and display real time voltage, current 
power, total current and total power. The acquisition termi-
nal consists of a Performance Graph chart which is user 
configurable to display any channel in any combination 
the user desires.  

The tabbed interface allows the user to cycle between the 
various control and threshold registers of the LTC2992 
without losing view of the data. 

Due to the sheer number of registers present in the part, 
the fault register is displayed in its own window by click-
ing the Open Fault Panel. The panel will show faults from 
FAULT1, FAULT2, FAULT3 and FAULT4 registers as shown 
in Figure 8. Each individual fault will light up a red LED. 
The fault can be cleared by clicking on the respective 
fault’s LED or by clicking the Clear Faults button.
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Figure 7. LTC2992 GUI
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Information furnished by Linear Technology Corporation is believed to be accurate and reliable.  
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.

Quick start proceDure

Figure 8. Fault Panel
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 LINEAR TECHNOLOGY CORPORATION 2017

LT 0717 • PRINTED IN USA

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 PURPOSE. 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 user’s 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 application 
engineer.

Mailing Address:

Linear Technology

1630 McCarthy Blvd.

Milpitas, CA 95035

Copyright © 2004, Linear Technology Corporation
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