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» Power Proficiency with FPGA Flexibility

- On-Demand Power Management Platforms - FPGA aggregates to common silicon platform

» Displace expensive catalog power devices

.‘f-;'f". Broad applicability across power ,2_\@/@#," Strong Sales, Foundry and
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Opportunity: Catalog Power Devices
PMIC Benefits Unavailable - Lacking High Volume

AnDAPT Enables

Custom PMIC Benefits at Any

Custom Volume
PMICs

Processor(AP)
PMUs
+
Catalog Power
Devices

Lower device/board costs

Monitor, optimize power

Control, manage power

Catalog Power
Devices:

Lower power

Regulators, LDOs, POLs, Lower inventory costs

Sequencers, MOSFETs,
Supervisors, Sensors,
Timers, Level shifters,

Monitors, Power channels.
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On-Demand Power Management _ AnDAPT Multi-rail Power
A New Paradigm (AmP) Platform ICs
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A New Genre
On-Demand PMIC Platform

Proven Technologies
« Body: Analog Power Elements
» Chassis: FPGA
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AmP Platform
for Power
Management
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Applications

* Data Center
* Enterprise
* Networking
* Storage

* Wireless
°loT

* EVs

°* Drones

* Automotive
°* Robotics

* Industrial

* Medical
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Technology Building Blocks

uAnalog Elements on FPGA Fabric

Power Blocks
» Scalable Integrated MOSFETs (SIM)

Analog Digital Fabric
T 11 BEEEE ]
HEER N Sclabel
- alable
S “EERRNESA, - Senser Blocks
BB our| |, SFET ¢
- T LIFF }H;MO - - References
— - B - Digitizers
|+ Reference
| | —{Bst . .
. - FPGA: Digital, Analog Fabric
. « LUTs
8 * Memory - PID

Telemetry 12C, DVS
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Best of Analog and Digital
Power Proficiency — FPGA Flexibility

Integrated P
ower -
MOSFETSs.. AmP Compensator Multiphase
Platform Controller
Power Proficiency — Skills/Experience FPGA Flexibility— TTM
» Sophisticated POLs/Multi-phase + Select, Integrate heterogeneous rails
« Low bias current, high efficiency, high performance « Telemetry - monitor/optimize/control to lower power
« Loss-less current mode, current share * High bandwidth flexible compensators
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AmMmP Platform Product Offering
Architecture

DIGITAL / ANALOG GPIO AmP™ Platform ICs
ANALOG FABRIC
Senser Senser Senser Senser * MJAnalog elements w/digital wrappers on
interconnect fabric

) Power > > Power %)

- Block 5 S Block | —

14 14
z |7 > s < |E WebAmP™ Tool Suite
g | PB AEIE PB | <&
o L O e [© Lo
| < - « Drag & drop power components
'é-' < _ § _ < '-é-' » Per customer’s application need

< <

8= | °F : : A L

O) O)

=) PB 2 2 PB o) Power Components — software based

o O
* Pre-built, proven using pAnalog elements
Senser Senser @ Senser Senser
ANALOG FABRIC

DIGITAL / ANALOG GPIO
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Adaptive Multi-Rail Power (AmP) Platforms

AmP4D1 AmP4D3 AmP4D6
AC/DC IGBT
Four H H H H Input VIN110 .
olar
4 Voltage AmP \ |Ep
DMOS 110V / Adapter
AmP8D1 AmP8D3 AmP8D6 Isolated
VIN24-60V
Enterprise
: AmP \EV
Elght 60V Industrial
DMOS Automotive
Non-isolated
VIN5-12V
Enterprise
AmP12D1 AmP12D3 AmP12D6 AmP Indus?rial BINMOS
— ——— 12V Medical Non-Isolated
I I 10T VIN 1.8-9V
I L — loT
Twelve | L . AmP Consumer
I I . 5V Portable
— - e O >
| L HEE 1Q17 3Q17 1Q18 3Q18
Standard BCD 110nm
= @ = Power Block

AnDAPT Confidential




On-Demand Power:
A New Paradigm
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On-Demand Power
A New Paradigm

AmpScope
AmPMIC
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Benefits

Flexibility

» Integrate variety of Power Components
« Adaptto your application needs
+ Integrate digital functions

Accelerate Time to Market

« Fastdesigns cycles and change

Lower Cost

« Lower cost, BOM, board space, Inventory

Lower Power

« Monitor, optimize, control, manage power
+ Best performance and figures of merit

Custom Power Management

» Cost effective at any volume



Power Components

Available Now!

ON DONE
C410
Sequencer

IN[1:4]  EN[1:4]

C410
Sequence Power Rails

Provides order of powerup/down

GPI10s control ON, IN[1:4],
DONE

Variable delays range 0 to 20 ms
Cascadable forexpansion

>Vib
SPVinb G350 PO L -
SEN SET}F“ Y “nIJnF
PWM Async : m
<PGood Y 4mo N

M
7l

<OVP Boost VM D LCout R2
3A TSE)uF

<0CP PGND <4mQ| 174kQ

R1
931kC

<uvLo

C350S
* 0.5-1.0% Load Reg

* PeakEfficiency up to 96% @ PVin 12

V,Vout12V
* PVin4.5-20V, Vout2.5-15V
* 6A,40mQ MOSFETs
* Adjustable Switching Freq.
* PIDw/Prog. Gain/Phase Margin
* Voltage Mode Ctr

* Synch high-low side integrated
MOSFETs

Vib BST 1
SW_CLK Vin | Vi
= Isz;):c LX1 NLY\ > Vout
'| P2 Bk Vav|—

OVP VM Cdv_— CinZ= =~ Cout
ocP LX2

UVLO PGND I

1200S/P

* |2C Telemetry
0.5-1.0% Load Reg

* Peak Efficiency up to 95% @ PVin 5
V,Vout3.3V

* PVin 3.3-20V, Vout0.6-5.5V
* B6A,40mQ MOSFETSs
* Adjustable
Switching Freq.
* PIDw/Prog. Gain/Phase Margin
* Voltage Mode Cntrl

* Synch high-low side integrated
MOSFETSs
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En [
BST { Vi
PGood 17108 -
OvP fg g v Cin == L Cout
S\CI:LPO Vout T—T—|II

1710S
12C Telemetry

0.5-1.0% Line/Load Regulation
PVin 0.8-20V, Vout0.6-3.3V
6A MOSFET

Integrated currentsense

En and Pg with prog. Delays
Overcurrent protection

|480 12C_SCL>
Telemetry
Interface

12¢_S0>

1480
* |2C Telemetry

* Controls up to four Power
Components

* ReadsPgood, status, Vout,
Load current

* Writes Enable, Vout
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Power Components

Vb BST——
Chbst
En VL » Vout >PVinfb PWMO0>
PGood LX3 Y Y - PWM1>
PWM2>
v 5T Cost == o v canv = ~Cout s
SW_CLK - | PWM3>
e T oses PGood = | vo | v 7R 1852
AV 00 .
Sync L > voutyigy o SYNC PGND I crios > Vout > v | yong  PWM Muliphase O
FGood Buck Buck BST OVP S vin Cin_— J_COUt Cin__ J_Cout DrMOs PGood>
oF yM - onE| o= ow B\(;R’it Cost = 8\?{’0 e T Iy Ty oo
ocp LX2 Vin | vin OVP>
>IMON2
uvLO PGND {I LX1 ocP=
>IMON3 oTP>
s = cin
LX2 >FLT UVLO>
PGND 0
C200S/P C550S/P C710S C750S 1852
* 0.5-1.0% Load Reg * 0.5-1.0% Load Reg * 0.5-1.0% Line/Load Regulation * InputVoltage Rangeup to 3.3V * DrMOS Controller, CM POL reg
* Peak Efficiency up to 95% * Peak Efficiency up to 96% * PVin 0.8-20V, Vout0.6-3.3V * LowRdson of 40mQ forlow loss * 0.5-1.0% Load Reg
@PVin5V,Vout3.3V @PVin12V,Vout12V * BAMOSFET * 6A Continuous Switch Current * PWM & IMON interface to DrMOS
* PVin 3.3-20V, Vout0.6-5.5V * PVin4.5-20V, Vout1-15V * Integrated currentsense * Intemnal Adjustable Soft Start/Stop * Selectable phases: 2, 3, or4
* 6A,40mQ MOSFETs * 6A,40mQ MOSFETs * Enand Pg with prog. Delays * Slew Rate controlforInrush Current ® Automatic current balancing
* Adjustable Switching Freq. * Adjustable Switching Freq. * Overcurrent protection * Enand Pgwi/prog. delay * Reduced output ripple currents
* PIDw/Prog. Gain/Phase Margin * PIDw/Prog. Gain/Phase Margin * Integrated OVPand UVLO * Efficiency up to 95%
* Voltage Mode Cntrl * Voltage Mode Cirl * Multiple DrMOS Vendor Support
* Synch high-low side * Synch high-low side integrated MOSFETs * 12C Telemetry: Set Vout,
integrated MOSFETs Read lout, PG, UVLO, OCP, OTP
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On-Demand Power Benefits



Cost of Goods

Cost Savings with AmP

Device Cost
Savings

Board Cost
Savings

Capex/ Opex
Savings

Power
Savings

-

Volume

Lower Cost
of Ownership

AnDAPT Confidential

v

AnDAPT



Competition
On-Demand PMIC

Low Cost

Custom PMIC AnDAPT
Processor PMU AmP

On-Demand PMIC

Application specific

Fixed
Function

System
Flexibility

Catalog Parts
Standard PMIC

- _ Power Chain
- Limited Offering Signal Chain, Logic,
Interfaces

Expensive
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Traditional Power vs Platform Solution
Design Win Paradigm — Catalog Users

Solution Competitor - Catalog Devices AmP On-Demand PMIC
Target Designs New or Existing New
Replacement 1:1 N to 1
Implementation User User - Webtools

Reason to choose

Better individual
cost or performance

Integrate app-specific power rails and
management on single chip

Benefits

* Incrementally lower cost or performance

Lower cost and board space

Power savings

Performance - Higher efficiency, best transients
Supervision - sequencer, fault manager
Telemetry - monitoring and control

Custom power architectures

Flexibility of design and fast to market
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Summary

Unique power technology Sustained Transformative Benefits
« Lower device, board, inventory cost » Application targeted dissimilar rail

* Power savings integration

 Flexibility for power architecture « Cost competitive vs catalog devices

* Ability to monitor, voltage scale

On-Demand Power ManagementIC | A New Genre — Broad Applicability

« Available now, tools on the web » Power for different segments/topologies
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