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DESCRIPTION

LT1959 Monolithic 4A Switcher 
5V to 15V Input 

1.8V Output

Demonstration circuits DC355A and DC356A are complete  
DC/DC step-down regulators using the LT®1959 constant 
frequency, high efficiency converter in 7-pin DD (DC356A) 
and SO-8 (DC355A) packages. These circuits are primar-
ily used in personal computers, disk drives, portable  
handheld devices and, in larger systems, as local onboard 

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

PERFORMANCE SUMMARY

BOARD PHOTOS

regulators. High frequency switching allows the use of 
small inductors, making this all-surface-mount solution 
ideal for space conscious systems. 

Design files for this circuit board are available at  
www.analog.com.

	  
TA = 25°C, VIN = 5V, ILOAD = 2A, VOUT = 1.8V, SHDN and SYNC pins open, unless otherwise specified.
PARAMETER CONDITIONS MIN TYP MAX UNITS

Output Voltage (Note 1) 1.75 1.8 1.85 V

Maximum ILOAD (Note 2) 4.3 A

Input Voltage Range 5 15 V

Switching Frequency	 460 500 540 kHz

Output Ripple Voltage 25 mVP-P

Line Regulation 5V to 10V 4 mV

Load Regulation ILOAD = 10mA to 4A 10 mV

SHDN Lockout Threshold 2.3 2.38 2.46 V

SHDN Shutdown Threshold 0.15 0.37 0.6 V

Synchronization Range DC355A Only 580 1000 kHz

Supply Current SHDN = 0V 20 µA

Note 1: Output voltage variations include ±1% tolerance of feedback divider network.
Note 2: For DC355A, additional thermal restrictions apply.

DC355A Component Side DC356A Component Side

https://www.analog.com
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TYPICAL PERFORMANCE CHARACTERISTICS

LT1959CS8

1.8V Output Efficiency Temperature Rise vs Load Current

PACKAGE AND SCHEMATIC DIAGRAMS
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LT1959CR

DC356A

PACKAGE AND SCHEMATIC DIAGRAMS
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PARTS LISTS
DC355A
REFERENCE 
DESIGNATOR QTY PART NUMBER DESCRIPTION MANUFACTURER

C1 0 CAP, OPTIONAL

C2 1 C0805X332K5RECTU CAP, CER, 3.3nF, 10%, 50V, X7R, 0805 KEMET

C3 1 CL32B106KAJNNNE CAP, CER, 10µF, 25V, X7R, 1210 Samsung Electro-Mechanics

C4 1 GCM21BR71H105MA03L CAP, CHIP, 1µF, 5%, 50V, X7R, 0805 Murata Electronics

C5 1 TPSD107M010R0065 CAP, TANT, 100µF, 10V, CASE-D KYOCERA AVX

C6 1 0603ZG474ZAT2A CAP, CER, 470nF, 10V, Y5V, 0603 KYOCERA AVX

C7 0 CAP, OPTIONAL

D1 1 MBRD835LT4G DIODE, SCHOTTKY, 35V, 8A, DPAK onsemi

D2 0 DIODE, OPTIONAL

D3 1 MMBD914LT1G DIODE, STANDARD, 100V, 200mA, SOT-23-3 onsemi

E1–E6 6 2501-2 TURRET, PAD 0.092 Mill-Max

R1 1 KTR10EZPF1621 RES, CHIP, 1.62kΩ, 1%, 1/8W, 0805 Rohm Semiconductor

R2 1 RC0805FR-071K21L RES, CHIP, 1.21kΩ, 1%, 1/8W, 0805 YAGEO

R3 1 CRCW08052K49FKEAC RES, CHIP,  2.49kΩ, 1%, 1/8W, 0805 Vishay Dale

L1 1 DO3316P-682MLD INDUCTOR, 6.8µH, 20%, DO3316P-682 Coilcraft

U1 1 LT1959CS8 IC, ANALOG DEVICES, LT1959CS8, SO-8 Analog Devices

DC356A
REFERENCE 
DESIGNATOR QTY PART NUMBER DESCRIPTION MANUFACTURER

C1 0 CAP, OPTIONAL

C2 1 C0805X332K5RECTU CAP, CER, 3.3nF, 10%, 50V, X7R, 0805 KEMET

C3 1 CL32B106KAJNNNE CAP, CER, 10µF, 25V, X7R, 1210 Samsung Electro-Mechanics

C4 1 GCM21BR71H105MA03L CAP, CHIP, 1µF, 5%, 50V, X7R, 0805 Murata Electronics

C5 1 TPSD107M010R0065 CAP, TANT, 100µF, 10V, CASE-D KYOCERA AVX

C6 1 0603ZG474ZAT2A CAP, CER, 470nF, 10V, Y5V, 0603 KYOCERA AVX

C7 0 CAP, OPTIONAL

D1 1 MBRD835LT4G DIODE, SCHOTTKY, 35V, 8A, DPAK onsemi

D2 0 DIODE, OPTIONAL

D3 1 MMBD914LT1G DIODE, STANDARD, 100V, 200mA, SOT-23-3 onsemi

E1–E6 6 2501-2 TURRET, PAD 0.092 Mill-Max

R1 1 KTR10EZPF1621 RES, CHIP, 1.62kΩ, 1%, 1/8W, 0805 Rohm Semiconductor

R2 1 RC0805FR-071K21L RES, CHIP, 1.21kΩ, 1%, 1/8W, 0805 YAGEO

R3 1 CRCW08052K49FKEAC RES, CHIP,  2.49kΩ, 1%, 1/8W, 0805 Vishay Dale

L1 1 DO3316P-682MLD INDUCTOR, 6.8µH, 20%, DO3316P-682 Coilcraft

U1 1 LT1959CR IC, ANALOG DEVICES, LT1959CR, DD Pak Analog Devices

https://www.analog.com
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OPERATION
DC355A vs DC356A (Temperature vs Package Size)

The DC355A and DC356A demonstration boards are  
intended for evaluation of the LT1959 switching regulator 
in the SO-8 and 7-pin DD packages, respectively. The 7‑pin 
DD package used on DC356A has no SYNC pin. The primary 
reason for choosing the SO-8 over the DD package is board 
space. The DC356A (DD package) occupies an active board 
area of approximately 0.75 square inches. By optimizing 
the DC355A board, using a Sumida coil and removing the 
layout options, a total active area of 0.4 square inches 
can be achieved. The DD package is more suitable for 
higher power or higher ambient temperature applications.  
Although both boards will supply 4A of output current, 
DC355A must be thermally derated to 3A continuous current 
at 22°C ambient to prevent excessive die temperatures. 
DC356A can run at 60°C ambient at 4A output current. 
However, the SO-8 package can be used for dynamic loads 
up to the full rated switch current.

LT1959 Operation

The LT1959 data sheet gives a complete description of 
the part, operation and applications information. The data 
sheet should be read in conjunction with this demo manual.

Hook-Up

Solid turret terminals are provided for easy connection 
to supplies and test equipment. Connect a 0V to 10V, 5A 
power supply across the VIN and GND terminals and the 
load across the VOUT and GND terminals. When measur-
ing load/line regulation, remember to Kelvin connect to 
the turrets. Also, when measuring output ripple voltage 
with an oscilloscope probe, the wire from the probe to 
the ground clip will act as an antenna, picking up exces-
sive noise. For improved results, the test hook should 
be removed from the tip of the probe. The tip should be 
touched against the output turret, with the bare ground 
shield pressed against the ground turret. This reduces the 
noise seen on the waveform.

Shutdown

For normal operation, the SHDN pin can be left float-
ing. SHDN has two output-disable modes: lockout and  
shutdown. When the pin is taken below the lockout 

threshold, switching is disabled. This is typically used 
for input undervoltage lockout. Grounding the SHDN pin 
places the LT1959 in shutdown mode. This reduces total 
board supply current to 20µA.

Synchronization

Synchronization is available on DC355A only. For normal 
demo board operation, the SYNC pin can be left floating. 
If it is not used in the application, it is advisable to tie this 
pin to ground. To synchronize switching to an external 
clock, apply a logic-level signal to the SYNC pin. The am-
plitude must be from a logic low to greater than 2.2V, with 
a duty cycle between 10% and 90%. The synchronization 
frequency must be greater than the free-running oscillator 
frequency and less than 1MHz. Additional circuitry may 
be required to prevent subharmonic oscillation. Refer to 
the LT1959 data sheet for more details.

COMPONENTS

Inductor L1

The inductor is a Coilcraft DO3316P-682, a 6.8µH  
unshielded ferrite unit. It was selected for its low cost, 
small size and 4.6A ISAT rating. The equivalent Coiltron-
ics UP2-6R8 unit can be substituted. If board space is 
at a premium and higher ripple current is acceptable, 
solder pads are available for the Sumida CD43-1R8  
inductor. This 1.8µH unit has a 2.9A ISAT rating. Ripple at 
5VIN is ±0.6A. This gives a maximum output current of  
(4.5A – 0.6A)  = 3.9A.

Input/Output Capacitors C3, C5, C6 and C7

The input capacitor C3 is a Tokin ceramic capacitor. It was 
selected for its small size, high voltage rating and low ESR 
(effective series resistance). The input ripple current for a 
buck converter is high, typically IOUT/2. Tantalum capacitors 
become resistive at higher frequencies, requiring careful 
ripple-rating selection to prevent excessive heating. Ce-
ramic capacitors’ ESL (effective series inductance) tends 
to dominate their ESR, making them less susceptible to 
ripple-induced heating.

https://www.analog.com
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OPERATION
The output capacitor C5 is an AVX tantalum capacitor. A 
ceramic is not recommended as the main output capaci-
tor since loop stability relies on a resistive characteristic 
at higher frequencies to form a zero. The AVX TPS series 
was specifically designed to have the low ESR required in 
switch-mode power supplies. At switching frequencies, 
ripple voltage is more a function of ESR than of absolute 
capacitance value. If lower output ripple voltage is required, 
use the optional capacitor C7 to reduce ESR rather than 
increasing the capacitance of C5. For very low ripple, an 
additional LC filter in the output may be a less expensive 
solution. The output contains very narrow voltage spikes 
because of the parasitic inductance of C5. A small ceramic 
capacitor, C6, removes these spikes on the demo board. 
In application, trace inductance and local bypass capaci-
tors will perform this function, negating the need for C6.

Catch Diode D1

Use diodes designed for switching applications, with  
adequate current rating and fast turn-on times, such 
as Schottky or ultrafast diodes. In selecting a diode, 
the basic parameters of interest are forward voltage, 
maximum reverse voltage, average operating current and 
peak current. Lower forward voltage yields higher circuit 
efficiency and lowers power dissipation in the diode. The 
MBRD835L has a maximum forward drop of 0.4V at 3A. 
The reverse voltage rating must be greater than the input 
voltage. Average diode current is always less than output 
current, but under a shorted output condition, diode cur-
rent can equal the switch current limit. If the application 
must withstand this condition, the diode must be rated 
for maximum switch current.

Compensation: C1, C2, and R1

A detailed discussion of frequency compensation can be 
found in the LT1959 data sheet. R1 + C2 from VC to ground 
give a stable loop response over a wide range of input  
and output conditions. Optional capacitor C1 is included 
for optimization of the dynamic response for a specific 
application.

Boost Voltage: D2, D3, and C4

A boost voltage of at least 2.8V is required throughout the 
on-time of the switch to guarantee that it remains saturated. 
For output voltages above 3.3V, diode D2 can replace D3 
and provide sufficient boost voltage to C4.

PCB LAYOUT

In many cases, the layout of the demonstration board 
may be dropped directly into the application with minimal 
changes. If not, there are several precautions that must be 
taken when laying out high frequency converter circuits. 
The high frequency switching path runs from ground, 
through C3, to the VIN pin of the LT1959, out of the SW 
pin, through D1 and back to ground. This loop acts as 
an antenna and will radiate noise if not kept as short as 
possible. Also, at higher switching currents, the associ-
ated trace inductance can cause excessive voltage spikes 
across the switch. The use of a ground plane will reduce 
many noise problems. The ground pin of the LT1959 
contains some high frequency signal currents, but more 
importantly, it is the 0V reference for the output voltage. 
Connect the ground pin directly to the ground plane. The FB 
and VC components should be kept away from the power 
components as much as possible. The ground for these 
components should be separated from power grounds. Run 
a Kelvin sense line to VOUT as required but keep the divider 
network close to the LT1959 to prevent noise pickup on the 
FB node. Noise pickup on the VC pin appears as various 
problems, including poor load regulation, subharmonic 
oscillation and instability. Thermal management must also 
be considered. The SO-8 package has a fused ground pin. 
Soldering this pin to a large copper area will significantly 
reduce its thermal resistance. Solder-filled feedthroughs 
close to the ground pin provide a good thermal path to 
the ground plane. For the DD package, the grounded tab 
should be treated in the same manner. For more informa-
tion or advice, contact Analog Devices.

Input Voltage

The components are optimized for an input voltage range 
of 5V to 10V. The LT1959 can run up to 15VIN, but changes 
in the discrete components need to be made for proper 
operation.

https://www.analog.com
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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.
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ANALOG DEVICES, INC. 2026

DEMONSTRATION BOARD IMPORTANT NOTICE

Analog Devices, Inc. provides the enclosed product(s) under the following AS IS conditions:

This demonstration board (DEMO BOARD) kit being sold or provided by Analog Devices is intended for use for ENGINEERING DEVELOPMENT 
OR EVALUATION PURPOSES ONLY and is not provided by Analog Devices 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 Analog Devices 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. Analog Devices assumes no liability for applications 
assistance, customer product design, software performance, or infringement of patents or any other intellectual property rights of any kind.

Analog Devices currently services a variety of customers for products around the world, and therefore this transaction is not exclusive.

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, contact Analog Devices.

https://www.analog.com
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