Jigital Power

System Management

uModule Regulators | DC-to-DC ICs | Manager|Cs | Sequencers | Supervisors

Take Control of Your Power Supplies

Accelerate characterization and optimization during prototyping and field operation with Analog Devices'
digital power system management (DPSM) products, which are configured and monitored via a PMBus/

SMBus/I2C digital interface.

Benefits
» +0.25% voltage accuracy > PMBus compliant commands over [C/SMBus
> Products digital interface

» EEPROM for configuration and black box

Power system managers ;
fault logging

DC-to-DC controllers with PSM )
» Autonomous operation—no software

Fully integrated pModule” regulators coding required
> LTpowerPlay” GUI: engineering-level » Coordinate sequencing and fault management
development environment across PSM devices

» Reduced BOM cost and validation effort

Features

>

Digitally manage point-of-load (POL)
power supplies

Trim, margin, sequence, supervise,
and record fault logs

Monitor voltage, current, power,
energy, and temperature

Increase power system reliability
Optimize board energy consumption

Reduce time to market
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Programmable 6-Channel Sequencer and Supervisors with EEPROM

Device Sequencer/Supervisor | Comparator Outputs UiEshiel UEsiiel Power Supply FREEE Demo Board
Range Accuracy (mm x mm)

1V 10139V (1x) 5 x 4, 16-lead DFN, 16-lead

LTC2933 Supervisor 0.2V t0 5.8V (5¢) +1% 34Vt 139V S0P DC1633
172936 Supervisor Yes 02V 1058V (6x) 1% 3iviongy el DN el s
LTC2037 Both No 0.2V1to6 V(64 +075% 29V1t0165V 5 §, 28-lead OFN 0C2313

Power System Managers

» Manage any adjustable point-of-load power supply » Trim, margin, sequence, supervise, manage faults, monitor telemetry, and
record fault logs

> Read back voltage, current, power, energy, temperature, and faults

Temp Digital . . . Sequencing Bias Supply
Sense Interface Trim/ | Differential

Number | =
Voltage of 2 Qo
Device Supply I é | = =R Marq_ln/ Voltage - Package
Channels 5| E| 2 S & | Monitor Sense £ -~ = (mm x mm)
1| Sensed | 2| 5| & = & = o =
Managed =1 2 Accuracy Range i Sl =2 & &
Loads E| 3 =
LTC29702 2 2 . DI +050% O0Vto6V 4 x5, 24-lead OFN  DC980
o, 0Vto60V
LTC2971 2 3 A +0.25% v Sl o lelelele]e]ce 7x7,BGA DC2875
LTC2972 2 3 A £0.25% 0Vto6V o o o o o . 6 x 7, 44-lead OFN  DC2619
LTC2974 4 4 L R T #0.25% 0Vto6V o o o o o . 9x9, 64-lead OFN  DC1978
. 9x9, 64-lead OFN,
LTC2975 4 5 I 0.25% 0Vto6V o o o o o . 75 x 6.25, BGA DC2022
LTC2977 8 . LI 40.25% 0Vto6V - e e e 9x9, 64-lead OFN  DC2028
LTC2979 16 . LI T S +050% O0Vto6V - LI 12 %12, BGA
LTC2980 16 . LI R 0.25% 0Vto6V - e e e 12 x 12, BGA DC2198
LTM2987 16 . LI R . 40.25% 0Vto6V o e e 15 x 15, BGA DC2023

A channel refers to the collection of functions that trims, supervises, and monitors a given power supply rail. 2See LTC2970-1 for sequencing.
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DC-to-DC Controllers and pModule Regulators with Power System Management
> Fast analog feedback loop with digital telemetry and control > Program Vg, I, OV/UV level, frequency, ramp rate, sequencing time delays,

> Read back Vi, Ly Vour lour Poure duty cycle, temperature, faults margining

DC-to-DC Controllers

Features LTC3887/

gy | e | e ||| oo | o
Converter Type Synchronous buck  Synchronous buck ~ Synchronous buck  Synchronous buck ~ Synchronous buck  Synchronous buck  Synchronous buck  Synchronous boost
PSM Full Full Full Full Full Full Full Full
Number of Outputs 2 2 1 2 2 2 2 2
PWM Control Mode Current Voltage Current Current Current Current Current Current
Start-Up Time (ms) 120 35 35 35 35 30 35 35
Input Current Sense Inferred No Yes Yes Yes Inferred Yes Yes
Vor Range (V) %'f_) ° ‘écl" Cc"‘]? 051053 05t05.4 05 to 5.4 0.(;3 :31133.'88/ 05055 Tto 40 Up to 60
V,, Range (V) 45024 3038 4502 451038 451060  45to24/24/3 5 t0 60 ;;‘;?tgrdst“:r‘tﬁ‘;
Vour Accuracy (%) 0.5 0.5 05 0.5 0.5 05 0.5 0.5
loyr (A) Max/Phase* 35 40 35 35 35 35/40/35 35 10
Temperature Sensing AVge AV and direct AV AV and direct AV and direct AVge AVy and direct AV and direct
DCR Sensing Low Ultralow Low Very low Low Low Low Low
Dedicated PGOOD Pins No No/yes Yes Yes Yes No Yes Yes
Gate Drivers Yes No Yes Yes/no Yes Yes/no/yes Yes Yes
Three-State PWM Control No Yes No No/yes No No/yes/no No No
glg';ztsgédtjil;itable Licp No No No Yes Yes No Yes Yes
On-Chip LDO from V,, Yes/no No Yes/no Yes Yes Yes Yes Yes
Fast ADC Mode No No No Yes Yes Yes Yes Yes
Corresponding Slave LTC3870 = LTC3870 LTC3874 LTC3870 LTC3870 = =

6x6, 6x6, 5xb5, Tx7, 7x8, 6x6, 7x8, 7x8,

Package (mm < mm) 40-lead QFN 40-lead OFN 32-lead OFN 48-lead OFN 52-lead OFN 40-lead OFN 52-lead OFN 52-lead OFN

* Depends on choice of external components

pModule Regulators

Features LTMA4686/
LTHA6T5 THAGRE LTMA676A LTH4677 LTM4678 LTMA664 LTM4680 LTMA700

PSM Full Full Full Full Full Full Full Full
Number of Outputs 2 2 2 2 2 2 2 2
PWM Control Mode Current Current Current Current Current Current Current Current
Start-Up Time (ms) (typ) W > > o 30 30 30 30
Input Current Sense Calculated Calculated Calculated Calculated Measured Measured Measured Measured
Vyur Range (V) 05t05.5 0.5t02.75 05t055 05t018 05t03.3 05t015 05t03.3 05t018
Vi, Range (V) 451077 pot 4510265 451076 451076 300 58 451076 451076
Vgur Accuracy (%) 0.5 0.5 0.5 0.5 05 0.5 0.5 0.5
Iy (A) (max) D}Jal 9or Dyal 10 or Dyal 13or Dyal 18 or Dgal 250r Dgal 25 or Dgal 300r D}Jal 50 or
single 18 single 20 single 26 single 36 single 50 single 50 single 60 single 100
Parallel Operation Yes Yes Yes Yes Yes Yes Yes Yes
Temperature Sensing AVge AV AV AV AVge AV AVge AVge
Dedicated PGOOD Pins No No No No Yes Yes Yes Yes

Digitally Adjustable Loop

. No No No No Yes Yes Yes Yes
Compensation
Fast ADC Mode Yes Yes Yes Yes Yes Yes Yes Yes
Package (mm < mm) 108 <381 8T8V 1516 501B6A 16<16501BGA 1616 =586 B6A 1616 x7T72B60 16x16=7172B6A 1522 %762 BGA

* Requires external bias voltage
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Hardware Support

A DC1613 USB-to-12C/ SMBus/ PMBus cantroller (adapter) is used to interface any
PSM demo board to a computer. Every PSM device comes with at least one
specific demo board. Some PSM demo boards can be cascaded together for
evaluating multiple rails.

Software Support

LTpowerPlay is a powerful and intuitive Windows’-based
development environment used to configure and interrogate
PSM devices. It can also be used in an offline mode (with no
hardware present) in order to build a multichip configuration
file that can be saved and reloaded at a later time. It is

available as a free download at: analog.com/LTpowerPlay.

Device Programming

PSM devices ship from Analog Devices with a default register configuration loaded in
EEPROM. The options to ship with a customized, application-specific configuration
developed during the prototyping phase are as follows:

> Analog Devices NVM Programming Service: This involves submitting the
configuration file, then receiving a few custom programmed samples (First Articles)
for verification and approval. Visit Analog Devices Express (ADX) at:
analog.com/programming.

> In-Circuit Programming: Use LTpowerPlay on a computer with a DC1613 USB-to-PMBus
controller (adapter) to program PSM devices on circuit boards with pin headers
accessing the PSM device.

> JTAG Programming: Use third-party programmers from Asset Intertech or JTAG
Technologies to program PSM devices on circuit boards connected to JTAG scan
chains without needing additional programmers or pin headers.

Engage with the ADI technology experts in our online support community.
Ask your tough design questions, browse FAQs, or join a conversation.
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= o) U2 (7h33)-LTC2977

To USB port of
computer running
LTpowerPlay

12-pin ribbon cable
to PSM demo board
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If needed, DC2086 adapts

— 12-pin cable to 4-pin header
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Circuits from the Lab reference designs are built and tested by ADI engineers
with comprehensive documentation and factory-tested evaluation hardware.

Circuits
from the Lab

SUPPORT COMMUNITY i L
Visit ez.analog.com Reference DeSIgnS Visit analog.com/cftl
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AHEAD OF WHAT'S POSSIBLE™ -
Ask our ADI technology experts tough questions, browse
FAQs, or join a conversation at the EngineerZone Online
Support Community. Visit ez.analog.com.
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