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Lat it e

Acceleration & Co-Processing

N
Spartan6/Cyclone
' SRAM FPGA
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CPLD/ Low- End EPGA Sv (BT
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iIspMach4000V/B/C (Lattice)
CPLD MAX7000A/MAX3000A (Altera)
XC9500XL/Coolrunner2 (Xilinx)
J

\_

~

/ ISpMachXO2/X0O3 (Lattice)
MAX2/MAX5/MAX10 (Altera)

ECP2(M)/ECP3/ECP5/ICE40 (Lattice)
FP G A Cyclone3/Cyclone4/Cyclone5 (Altera)
Spartan3/Spartan3E/Spartan3A/Spartan6/Artix-7 (Xilinx)

ProASIC3/IGLOO2 (Microsemi) /
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CPLD/ Low- End FPG

A isPMACH4000V/BIC
XC9500XL/CoolRunner2 CPLD iCE40
MAX7000A/S/3000A

MAXS

FPGA

iIspMachX02/X03
ECP2
ECP3
ECP5

ProASIC3
IGLOO2

40 50 1K 5K 10K 100K 150K 300K
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Lat i€ &~PGA

ICE40 MachXO3

World’s Smallest Lowest-cost per |/O High-Performance
FPGAs FPGAs Small Footprint FPGAs
. Bridging & Connectivity, Video &
Mobile Consumer i y
1/O Expansion Imaging
1.40mm X 1.48mm 2.5mmx 2.5mm to 85K LUTs and SERDES in 10 x
BGA package 3.8mmx 3.8mm 10 packages

WLCS packages




Differentiated by power, size and functionality
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vs. ASIC andl\/l' L

Interface Implement multiple

2 . FPGA _
(F) iy Functioni: concurrent functions

| State Machine 1 |
| ;l S \ | Near zero latency for
Cunction 2- - timing critical functions

24| State Machine 2

Supports multiple clock

T — | domains
- 3l SFl N
Function 3: | Slave?
) Logic 3 l

Efficient interface to AP
across multiple functions

Optimize cost by integrating multiple concurrent functions in
a single FPGA
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/O Expansion Bridge /

Interface

= GPIO Expander

= |2C/SP expansion

= Sensor interface

-expansion

= Signal Aggregation Ny - RBG ta SPI

= Parallel to color
sequential R.G.B

= RFFE Bridge
= SLIMBus
= 3P| Bridge
= |2C Bridge
= Soundwire
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Always-on
Functions

s Pedometer
= Human Voice Detect

= Shake to Wake

= Touch based home
button

= Sesture Signature

= Double Tap

= Distance measurement

= Rotate Wnist to Wake

» Health monitoring

Glue

= |R LED Driver

= |R Rx

= Barcode emulation
= L ED Control

= PYWM



0.5K 8K MAX5
Cyclone/Spartan Ultra
( MHz Xilinx/Altera
Ultra

- FPGA QuickLogic
ArcticLink3 S1/S2

m iCE40 FPGA

B R mRILOHOY TR



1. Bridging Solutions
v Mobile & Mobile-Induced Applications

7 B @ ¢

7. Interface & Logic Solutions: Optimized Logic and IO Count:
v Consumer, Compute, Industrial and Other Applications

g & <L)

3. /O Expansion Solutions: High 10 Count, High 10O per LUT
v Communication, Compute and Other Applications
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Non-volatile /0 Expansion and Bridging FPGA

= Lowest cost per I/O
= Small Footprir}/ i

= _ow Power /
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XO3 vs. MAX1 (0O

300 400 500

/O Count

200

50 100

0.4 0.5 0.8 1.0

Ball Pitch
Smallest Packages » Larger Packages

Lattice Leads with Highest /O in Smallest Packages
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CEN 1 MAX10 with
100x the Power of XO2 (1.2V)
ox the Power of XO2/X03 (3.3V)

Power Consumption

“Single supply devices
have ‘high’ power
consumption and ‘low’
core and |0
performance.”

-
i

X02 TK X02, X03 7K MAX10 EK MAX10 8K
1N 25133V 1.2 & 2.5V (Dual Supply) 3.3V (Single Supply)

(Single Supply)
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Mac KO2 KO3

u 256 7K MAX?2

MAX2/MAX5/MAX10 Cyclone/Spartan
MAX2/MAX5/MAX10

B MachX02/X03 MAX2/MAX5
I2C/SPI I/F Timer OSC /O 2.5V or
3.3V I/F (3.3Vor 2.5V)
1.2V /O

u MAX2/MAX5/MAX10
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M Up to 40% lower cost than alternatives

M Architecture optimized to achieve significantly
smaller die size

M Up to 30% lower power than alternatives
M Low power SERDES and FPGA fabric
M SERDES based designs <0.25W

M Up to 2x functional density in smallest
package with SERDES

M Up to 85K LUTs in 10x10mm package
M De-population makes routing easy
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Focus on Capacity <100K

- Simplifies Routing

— Allows Optimization on
40nm

Focus on Performance
Sweet Spot

— Enables Smaller
Transistors

Focus on Efficiency

DSP Block Improvements

Matching Devices to Typical
Applications
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Cyclone V 5CGXC3

Artix 7 XC7A35T

ECP5 LFESUM-25

ECPS5

Comparison of Die Sizes



Total Power vs. Density @ TJ = 25°C, Typical

Process
2000
3500
= 3000
E 2500
=
= 2000
1500
1000
g~ :
0 20 an &0 80 100 120 140 160
Equivalent K LUT4s
=@~ LatticeECP3 ECPSUM
—@— Altera Oyclone 4 Ef GX —@—Xilinx Spartant LXT

LUTS Static + 1 channel % Reduction
SERDES @ 2.5Gbps

LFESUM-25 147mW

XC7A35T 21K 191mW 23%
S5CGXBC3B 31K 279mW 47%
LFESUM-45 45K 171mw -~
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Cyclone4 5/Spartan6
Cyclone4 5/Spartan6

Flash
FPGA Microsemi ProASIC3 IGLOO2
- Cyclone4 5/Spartan6 ECP5
&

B ProASIC3 IGLOO3
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1. ECP5 - Connectivity and Acceleration FPGA
- Low cost SERDES FPGA

2 %03 - Instant-On, 10 Expansion and Bridging FPGA

. Lowest cost per 10

iCE40 - World's Smallest FPGA

,
for custom features

- Optimized hard \P
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Lat it e IC‘:| 5
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2003 / 2006 \ 2010

-

2014
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I\ '\ I\
FAE Power Power | #3% Platform
Manager Manager | Manager

1’
| #At Platform
Manager 2

MFP
‘-q { / L] L]
; g * FPGA * FPGA
HetNet Storage .
el Server_
- SPI/12C SPI/12C

=2 LATTICE

SSD/INAS

=0
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Telecom

TI/ILTC/IMAXIM
PSOC




e 12

. FET
e 4 N MOSFET
. 8
« 1%
. 3/4
e 32 usec 2 sec
* Voltage-ID
- IP
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48 +640 LUT 3
640/1280 LUT 4

64Kbit

108 1/O
LVCMOS 3.3/2.5/1.8/1.5/1.2
12C, SPI

3.3V

ISP

JTAG

SPI 3



3.3/ 5/ 12v

~$5.46 T T

Hot-swap
Control

DC/DC
Sequencer

Power Supply Bus

Voltage
Supervisor

4 %o
4 %
3 60
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Power Manager
Hot-swap control

Voltage supervision

ADC 12C i/f

—Jolt monitor_,
—ower fault__y,
—other_control__y,
—MDTint

I2C/SMBuUs

12C- IF

—olt monitor_,
—nouer fault__y,
—Jther_control_,
—NoTint__

<I2C/SMBUS

~$2.83

CPU / Platform Manager

CPU / Platform Manager



12C 243 PT /83
iISpMACH4000

12 8
8 DAC
0.5% 368 Dual « Tﬁfﬂ’?ﬁ:ﬁ
g Threshold ‘@ 4
0.2% Typ. Control
Power @
(75 mV) SUPP'Y
Monitor 20
P L D High Voltage 4 MOSFET
6 — MOSFET Driver
. 16
12C ITAG Digital _Input o e
Monitor
5 - Programmable 1149.1 JTAG
rogrammable Digital Output
12C I°C Interface Timer & 'gital DUtpu
I/0, ADC Oscillator
4
32us 2 sec
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A4

Mixed Signal P'!OW%;

10 - bit ADC

Up to10 — Voltage
Monitors

2 - Current Monitors

- <lus Fault/ Glitch
Detect

2 — Temp Monitors +
1 Internal Temp Mon

Non Volatile fault
Log — Power & Other
Board Signals
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1200- LUTs

L

[} Fast &
Precision

‘R Monitor

(Prog Comp)

>

Temperature
Et Monitor

12C

NV Fault Log SPI
/|

Platform Managery

/ DAC

Supply
Trimming o
Control

DAC

Up to 4 — Trimming,
Margining, VID,
Voltage Scaling
Channels

4 — HV MOSFET Gate
Drivers / Open Drain
Or Margining

Up to 100 - Digital
I/Os

User Interface:
[2C/SPI Interface

Programming Interface:

JTAG,I2C




i

PSOC Power Man ag?e;

¢
¥ k
1 - s

16 Rail PSoC Power Supervision Solution

Event L
Hot-Swap {:Eg RD:? Voltage
Capable IO Sequencer
Host Trim/Margin I
w
POLs/

Regulators

POL Enables (x16)

ower Goods (x16)

Hot-Swap
Capable 1O

Redundant
Host
(Optional)

Fault
Detector

Voltage
(x16)

Power
Monitor Current (x16)

Power Supervision
Components

Cypress PSOC Power Supervision
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Key Features psocs | psocs | psoci P(zwerManager Il Platform Manager 2
Number of voltage rails sequenced uptp 32 | upto32 | upto 20 up to 12 up to 10
Number of voltage and current monitoring inputs upto32 | upto32 | upto24 up to 12 up to 12(Voltage:10/current:2)
ADC based voltage and current monitoring accuracy 0.26% 0.26% 2% 0.20%(Voltage only) 0.50%
Number of temperature monitoring inputs N/A N/A N/A N/A up to 2
Number of trimming/margining outputs upto32 | upto32 | upto12 upto 8 upto4
EEPROM fault and event log size up to 2KB | up to 2KB [ up to 2KB N/A up to 8KB
Embedded MCU Core Cortex M3| 8051 M8C N/A N/A
-
Cost
PSOC: l
Lattice
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Xilinx Biz
Lattice
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(Yes

CPLD FPGA Lat ite
Xl nx | Win Win
(No
Lat ite
Xl nx i Lat ite
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> Xilinx/ ALTERA
Lat ite

Xi nx/IALTERA
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Lat ite

m CPLD/ FPGA X nx/Altera
B X nx/Altera Power
Manageme hIC USB-Type C PD/CD
Biz
(HDMI/ DVI/ MHL etc)
| Biz
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m Lat ite
— TI/ FS/ Cypres &Spansion)/ Intel/ Ca wm

— MIPII/F USB T YE-C PD/CD

m FPGA
PR

u Mature CPLD/ FPGA
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| DSP/ AS ®

I/ O

Lat ite
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MELATTICE
* TOSHIBA ASIC/MPU
=~ freescale Leading Innovation >>> IASSP CPLD/FPGA
;’% BROAII\)COM.
JOPRESS |~ = —
SPANSION . ) ‘7/\5 ma'n%.! ASIC/MPU/ASSP.. . . . _
- (lntel) A USB TYPE-C s IR E T
\

@ CAVIUM Y, _

Power Management IC  MPU/ASIC/ FPGA

Platform Power
Manager 2 Manager |
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