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DESCRIPTION

Demonstration Circuit 1938A features the LT3072 dual,
low noise, 2.5A programmable output, low dropout linear
regulator. The input voltages V1 and Vyo are indepen-
dent and can range from 0.8V to 3.45V. Each channel has
jumpers to set a three-bit code that determines output
voltages Voyt1 and Voyro at pre-programmed levels with
arange from 0.6V to 2.5V and a maximum output current
of 2.5A. DC1938A requires a single external BIAS voltage
that is higher than Viy¢ and Vy2, between 2.375V and
5.25V and is at least 1.2V higher than the highest output
voltage.

Each output is decoupled by a 1pF + 2.2uF + 6.8uF
capacitor network and each input is decoupled with a
22)iF capacitor. The internal reference of each channel is
bypassed with a 0.1pF capacitor to reduce output noise
and program the soft-start. 1500pF aluminum electro-
lytic capacitors and 220pF tantalum polymer capacitors
hold up VIN1 and VIN2 but the aluminum electrolytic
capacitors are cabling dependent and are not required
on customer circuits. The BIAS voltage is bypassed at
each channel’s BIAS pin with a 2.2pF capacitor and there
is a single terminal for the BIAS input.

The positions of the VOUT1 and VOUT2 ENABLE jumpers
either pull up the EN1 and EN2 pins to the BIAS volt-
age by a 100k resistor, short EN1 and EN2 to ground
or float EN1 and EN2 so they can be driven directly by
a signal applied to the EN1 and EN2 terminals. Each
channel has a terminal for PWRGD that is pulled up to
BIAS by a 51kQ resistor. Resistors program a 3A output
current limit and a 333mV/A output current monitoring
voltage that is available at the IMON/LIM terminals. The
TEMP terminal allows monitoring of die temperature.

VOIC allows automatic control of a pre-regulation volt-
age and the VOIC pins are bypassed with 1nF capacitors.
MARGA1 and MARGA2 terminals for margining allow an
optional external voltage to program an adjustment to
each channel’s output voltage.

Banana jacks minimize voltage drops on VIN and VOUT
connections. Each channel’s SENSE pin terminates at a
10pF capacitor near the VOUT banana jacks. The PCB
design minimizes parasitic SENSE to GND and SENSE to
OUT trace capacitance. VO1+, VO1-, VO2+ and VO2- ter-
minals Kelvin-connect to the 10pF VOUT capacitors and
are the optimal place to observe output voltage regulation
and load transient response. Each output has a 560Q
pre-load so the minimum load requirement is met over
the VOUT programming range.

DC1938A has placeholders identified on the schematic
as optional (Opt) components that make it convenient to
add capacitance, add filtering, parallel references or use
the VOIC function — check the schematic for placeholder
locations.

The LT3072 is well suited to microprocessor systems
and instrumentation applications with stringent perfor-
mance requirements for output noise and load transient
response. Systems with high efficiency requirements will
benefit from the low dropout of the LT3072. DC1938A
features the LT3072 in a thermally enhanced 36-lead
4mm x 7mm QFN package. The LT3072 data sheet must
be read in conjunction with this demo manual to properly
use or modify demo circuit DG1938A.

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 DC1938A

PEBFOﬂmﬂﬂCE Summﬂﬁ\' Specifications are at T = 25°C

PARAMETER CONDITIONS MIN TYP MAX UNITS
Minimum Input Voltage, Viy1 or Vin2 0.8 v
Maximum Input Voltage, Vi1 or Vino 3.45 v
Minimum Bias Voltage, Vgias Veias > Vint, Veias > Ving, Veias = Vouri + 1.2V, 2.375 v
and Vpjas = Vouro + 1.2V
Maximum Bias Voltage, Vgjasg 5.25 V
Output Voltage, Vour1 or VouTo Vout= 0.6V, 10mA < lgyt < 2.5A, 0.90V < V| < 1.05V 0.59 0.61 Y
Vour=1.0V, 10mA < lgyt < 2.5A, 1.3V < V) < 1.45V 0.98 1.02 v
Vour=1.2V, 10mA < lgyt < 2.5A, 1.5V < Vi < 1.65V 118 1.22 v
Vour=1.5V, 10mA < lgyt < 2.5A, 1.8V < Vi £ 1.95V 1.48 1.52 v
Vour=1.8V, 10mA < lgyt < 2.5A, 2.1V <V £ 2.25V 1.77 1.83 v
Vout = 2.5V, 10mA < lgyt < 2.5A, 2.8V < Vi < 2.95V 2.46 2.54 v
Maximum Qutput Current, lgyT1 or loyT2 2.5 A
Output Current Limit, Igyq or loyto R1=R2 =1kQ 3 A

To use DC1938A to evaluate the performance of the
LT3072, refer to Figure 1 for the proper equipment setup
and follow the procedure below:

1. With the input supplies and loads off and turned down,
make all connections according to Figure 1. Make sure
the jumpers to set VOUT1 and VOUT2 are in the proper
positions for the desired output voltage according to
Table 1 ofthe LT3072 data sheet. Make sure the VOUT1
ENABLE and VOUT2 ENABLE jumpers are in the ON
position.

2. Turnontheinputand bias suppliesandincreasethemto
the desired voltages. The BIAS voltage must be higher
than Vy1 and Vo, between 2.375V and 5.25V and at
least 1.2V higher than the highest output voltage.

NOTE: WHEN SETTING THE INPUT AND BIAS VOLTAGES:
An input or bias voltage that is too close to the pro-
grammed output voltage (too low) may cause dropout
operation and a loss of output voltage regulation. Also,
an input voltage that is too high above the output may
increase power dissipation to an unacceptable level.

3. Increase the load to the desired output current. Verify
that VOUT1 and VOUT2 are as programmed by the
jumpers.

NOTE: If the output voltage is low, temporarily disconnect
the load to make sure that it is not set too high.

4. Once the proper output voltages are established, ad-
just the input voltages and loads within the operating
ranges and observe the output voltage regulation, load
transient response and other parameters.
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QUICK START PROCEDURE
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Figure 1. Proper Equipment Setup for DC1938A.
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Figure 2. Thermal Image with 3.1V,y1, 3.1V)y2, 2.5Vgyt1 at 2.5A and 2.5Vgy2 at 2.5A. Vertical Orientation with No Forced Air.
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PARTS LIST

ITEM | QTY | REFERENCE

PART DESCRIPTION

MANUFACTURER/PART NUMBER

Required Circuit Components

1 2 |C1,C2 Cap., X5R, 2.2uF, 10V, 20%, 0603 Taiyo Yuden LMK107BJ225MA-T

2 2 |C3,C4 Cap., X5R, 0.1yF, 25V, 10%, 0402 AVX, 04023D104KAT2A

3 2 |C5,C7 Cap., X5R, 2.2uF, 10V, 20%, 0805 AVX, 0805ZD225MAT2A

4 2 |C6,C8 Cap., X7R, 1.0pF, 25V, 10%, 0805 AVX, 08053C105KAT2A

5 2 |C9,C10 Cap., X5R, 22uF, 6.3V, 20%, 0805 TDK C2012X5R0J226M

6 2 |C13,C17 Cap., X7R, 1000pF, 25V, 20%, 0402 AVX 04023C102MAT2A

7 2 | G20, C21 Cap., X5R, 6.8yF, 6.3V, 10%, 0805 AVX, 08056D685KAT2A

8 2 | C24,C25 Cap., Tant. Polymer 220uF, 6.3V, 20%, 7343 | AVX TCJY227MO006R0025

9 2 |R1,R2 Res., Chip 1.00k, 0.06W, 1%, 0603 Vishay CRCW06031K00FKEA

10 2 |R10,R11 Res., Chip 560, 0.06W, 5%, 0603 Vishay CRCW0603560RJNEA

11 1 | U1 I.C., LDO Reg. QFN-UFF-36-4X7-1863-RV0 | Analog Devices., LT3072EUFF#PBF
Optional Demo Circuit Components

1 0 |C11,C12 (Opt) Cap., 0603

2 0 |C14,C15,C16, C18, C19, C30, C31 (Opt) Cap., 0402

3 0 |C22,C23 (Opt) Cap., 1206

4 2 | C26,C27 Cap., X5R, 10pF, 10V, 10%, 0805 AVX 0805ZD106KAT2A

5 2 | C28,C29 Cap., Al Elect. 1500pF, 6.3V, 20%, 10mm/DIA | Panasonic EEEFK0J152P

6 2 |R3,R4 Res., Chip 51k, 0.06W, 5%, 0603 Vishay CRCW060351K0JNEA

7 0 |R5,R6,R9, R12, R13 (Opt) Res., 0603

8 2 |R7,R8 Res., Chip 100k, 0.06W, 5%, 0603 Vishay CRCW0603100KJNEA
Hardware

1 16 |E1,E2, E3, E4, E9, E10, E11, E12, E13, E14, E15, | Turret, Testpoint 0.063" Mill Max 2308-2-00-80-00-00-07-0

E16, E21, E22, E23, E24

2 8 |E5 E6,E7,E8, E17,E18, E19, E20 Connector, Banana Jack Keystone 575-4

3 4 |E26,E27, E28, E29 Testpoint, Turret, .094" pbf Mill-Max, 2501-2-00-80-00-00-07-0

4 8 | JP1,JP2, JP3, JP4, JP5, JP6, JP7, JP8 Headers, 4 Pins 2mm Ctrs. Sullin, NRPNO41PAEN-RC

5 8 | XJP1, XJP2, XJP3, XJP4, XJP5, XJP6, XJP7, XJP8 | Shunt, 2mm Ctrs. Samtec 2SN-BK-G

6 4 | MH1-MH4 Standoff, Nylon, 0.5, 1/2" SNAP ON Keystone, 8833
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SCHEMATIC DIRGRAM
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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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