TEXAS INSTRUMENTS

113

oF @ INNOVATION

Did you
know ...

Tl turns
15 in 2005

Tl Power Solutions Simplify
Design and Speed
Time-to-Market

Charles C. Hadsell, Texas Instruments

8th Texas Instruments Developer Conference India
30 Nov - 1 Dec 2005, Bangalore

Technology for Innovators® Wi TEXAS INSTRUMENTS




TEXAS INSTRUMENTS

[ Agenda

F @ INNOVATION

Did you dOverview of Tl's
i Power Business

dDesign Tools
Design Services

dSolutions
» Telecom/Datacom
» Industrial
» Consumer

Tl turns
15 in 2005

Tl | Developer Conference
November 30 - December 1, 2005

Technology for Innovators” Wi TEXAS INSTRUMENTS




TEXAS INSTRUMENTS

113

oF @ INNOVATION

Did you
know ...

Tl turns
15 in 2005

Introduction to Tl Power

T1 | Developer Conference
November 30 - December 1, 2005

Technology for Innovators” Wi TEXAS INSTRUMENTS




TEXAS INSTRUMENTS

TI's Power Organization

OF @ INNOVATION

Did you

know ... exas Instruments,

Incorporated

Semiconductor
Group

High Performance
Analog
System Power Plug-In Power Portable Power
.m' Distribution Bus
OF @@ INNOVATIO

L | P 80 -
..« -_.~ v 240VAC ﬁ % + Battery

Point of Load

Tl turns
15 in 2005

T1 | Developer Conference
November 30 - December 1, 2005

Technology for Innovators” Wi TEXAS INSTRUMENTS



TEXAS INSTRUMENTS

!

F @ INNOVATION

Did you
know ...

Tl turns
15 in 2005

TEAS INSTRUMENTS

i ﬁ
4l
OF @ INNOVATION

b, | PR
« “aled
n : o =W

T1 | Developer Conference
November 30 - December 1, 2005

TI's Power Product Families

Portable Power

Battery Charge
Management

Battery Fuel Gauges
Linear Regulators

Low Power DC/DC
Converters

Supply Voltage Supervisors
LED Drivers

* Non-Isolated Power Modules
* |solated Power Modules
« Miniature Isolated DC/DC

System Power
Ty - DC/DC Controllers
2 Q / « DC/DC Converters
i « Charge Pumps
ST : « Hot-Swap Controllers
 PFC + Power Supply
Control

* Power-Over-Ethernet
 Digital Power

Plug-In Power

Converters
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e Power Selector Tool at power.ti.com

know ...
*Either Nominal OR both Min and Max i= Reguired
Tl turns
- device quick search
15 1n 2005
Input Qutput 1
*Mominal Vin (W) Yaout (V) Iout (A)
ORE 3.3 3
OR Qutput 2
*Min Vin (V) *Max Vin (V) Vout (V) Iout (A)
‘TEXAS [NSTRUMENTS
@)
— ] Search for devices with more than two
outputs
F=:
T N !l'* . . Search Resat
n BT . [[] search for isolated solutions
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Results

Linear Regulators

Part Number Description Iout (max) (A) vin (min) (V) Vin (max) (V) Vout
UCC283-3% Low Power 3 Ampere Low Dropout (LDQ) Regulator 3 3.85 9
TPSF5733* Very Low Dropout (LDO) 3.3 Volt Output 3A LDO With Power Good Qutput 3 3.45 5.5

*Please refer to de-rating guidelines in the datasheet to ensure power dissipation limits
are not exceeded in your application

Back to Top

2 of 18 Results

Show All Results Go te Parametic Search

DC/DC Converters (Integrated Switch)

Iout (max) (A) Vin (min) (V) Vin

Part Number Description

TP554356 TPS54352/3/4/5/6/7: 4.5-V to 20-V Input, 3-4& Cutput Synchronous PWM Switcher 4.5
TP554316 Low Input Voltage 34 Synchronous Buck Converter with 3.3V Output
Back to Top

Show All Results Go to Parametic Search

2 of 27 Results

DC/DC Controllers (External Switch)

Part Number Description Iout (max) (A) Vin (min) (V) Vin (max) (V) Vo
TL5001 PWM Controller with Wide Input Range 3 3.6 40
TPS64200 Adjustable, up to 34, 959% Efficient Step-Down Controller, 20uf, SOT-23 3 1.8 5.5
Back to Top

2 of 34 Results

Show All Results Go te Parametic Search

Plug-in Power Modules

Sub Family Mame Ia
Non-Isolated POL

Description
3-A, 3.3/5-V Input Adjustable Switching Regulator
3-4, 3.3/5-V Input Adjustable Switching Regulator with Auto-Track Sequencing

Part Number
PTHO4070W
FTHO4000W

Non-Isolated POL

Wi# TEXAS INSTRUMENTS
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Didyou Tl offers free software to assist with the
o design process
Tl turns » SWIFT™ for DC/DC Converters

15 1n 2005 > TPS40K for DC/DC Controllers

» TPS62K for low-power DC/DC Converters

 Available for free download
> http://www.ti.com/pol
» Product Folders
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Software Tools - Schematic

. TPS40K Designer 3.0

File Edit Analysis Format Tools Help

Capture

ol | = | = = Rz A | =
e S DIF | 7= o | 5| 8| F|TY| @ | o onagamant procecs Kp
|De5ign Name: |Degign1 & Prew Filter ‘ Next Filter ‘
™~ Dual Outputs -
out (W) 1.8
Jowt (4 10
Min win () 240
M ai WAn () E.BO
AdvancediOnticnal i " T
o Ripple (mp-p): 36 w TPS40004 = L
Saoft Start Time (ms) 5 Cl—= RE Cc9
Input Ripple (myvp-p) 360 OpeﬂI 7.32 L 3x100 uFQ]
lout Lirnit{a) 13 = L IMIN [=18] T1 L SiT1060N
Min Gain Margin (dB) 10 C3 _J__
2 9 |20 uH
Min Phase Margin (Deg) 45 FB HO B L
RS
R3
Charnel Independent Inputs 3300 pF | Cj 2 omp a8 1.00 510 uH
Ciesign For... 160 pF c 519k R13 o
~ Efficiency  Size 4 55/50 vD JT 330
W SMD Only I~ Cer Qut Caps Ch—— 5 5 olo == —=
I DCM Mode? | PreBias Do ET SE LORP T 1.0uF 9():222 -
* *x 2P u
RS ci12
G Freq (ki12) oo = 2200 pF | C§ diour
|Ma>< Height {rm.) 100 453
|DCM Threshold (4) | —_—'—_F\/\F/{\? R )
634 k 100k

Component Deratings: Off ‘

Technology for Innovators®

FPSHL0K Desigrner 3.0
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Software Tools - Analysis

> TPS40K Designer 3.0

File Edit Analysis Format Tools Help

E‘

[ (| ||

[HD o [ e

|Design Name: ‘Deagrﬂ

I Dual Qutputs

[ERR ]

Channel Independent Inputs

out (W): 18
lout (A) 10
Min win () 240
Maz in (W) 560
Advancediopliona!

o Ripple (mvp-p): 36
Soft Start Time (ms) 5
Input Ripple {mvp-pl 360
lout Limit{a) 13
Min Giain Margin (dB) 10
Min Phase Margin (Deg) 45

|Ma>< Height (rrim.)
|DCM Threshold (A) |

Component Deratings: Off

Design For
& Efficiency — Size
W SMD Only I~ Cer Qut Caps
™ DCM Mode? ™ PreBias
|SW Freq (kHz) |300 j

100

&

Efficiency (% Full Load) ]

Analysis
Parameter Specification Minirnurn Maxirmum Units
Input “oltage 2.400 2.260 5500 Yolts
Input Ripple 360 = 342 s p-p
LD M, AP s
Qutput Voltage 1.800 1.754 1.855 “aolts
Output Ripple 36 = 26 mp-p
Transient - VM1 = = 183 P
Transient - WMz = 2 1675 mep-p
Qutput Current 10.00 10.00 - Armnps
Inductor Peak to Peak Cur - - 0.949 Arnps
Current Limit Threshold 13.00 131 36.3 Amps
Frequency 300.0 2602 3498 kHz
Slow Start =] 5.4 279 ms
Efficiency - jelene] - 24
Est PCB Area = B01.9 = Sq. mm.
Max Component Height = 10.0 = mrm.
Gain Margin -10.0 =502 - dB
Phase Margin 45 47 = Deqg.

Note: Conditions for fransient spikes set in Cptions (found in the Tools Menu).

100%8 11:31 AM) 11)21/2005

TExAS INSTRUMEN TESLOK Designer 3.8

Technology for Innovators®
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Software Tools - Efficiency

CEX

“. TPS40K Designer 3.0

File Edit Analysis Format Tools Help
= E o~ Tk o o
e, W
|De5ign Marme: |Design1 & ‘ ‘ Fefresh ‘ (V) |2.400
- Dual Outputs i s
| ERR | Efficiency Graph
Conditions: %in (shown above). DCR = Max, Rdson= Max
oLt (V) ) 1€
lout (&) 10
- - - a0
Min win () 240
Map Vi () 650 /
80
Advanced/iGoitional /
o Ripple (mvp-p): 36 7o
g
Soft Start Tirme (ms) 5 5
Input Ripple (myp-p) 360 g B
laut Limit{a) 13 o -
Min Gain Margin (dE) 10 aﬂ
Min Phase Margin (Deg) 45 = 40
=
Channel Independent Inputs = /
Design For... L 30
« Efficiency  Size I
20
W SMD Qnly I Cer Qut Caps
I DCM Mode? I PreBias 10
|Sw Freq (kHz): |300 j 0
Max Height (mm.) 100 o] 20 40 G0 B0 100
IDCM Th o 2 4 6 8 10
reshiold (A) |
Cutput Current - 22 Full Load(Topliamps(Bottom)
Component Deratings: Off ‘
10028 11:35 AM| 11/21/2005

i3 TEXAS INSTRUMENTS = 7PS40K Designer 3.0
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Software Tools - Bode Plot

-/ TPS40K Designer 3.0 (G
File Edit Analysis Format Tools Help
| P : = R -.
|Design B |DeS|gr11 & ‘ ‘ tarkar On ‘ Characteristics ‘ Hover (kHz) 21.5 Prd (Deg) (47 Scale Up ‘ Scale Down ‘
™ Dual Outputs
| ERR | Loop Response Graph
aut (4 1.8 &0 180
lout (A): 10 s o Pt 150
Min i () 2.40 \\\ 1
Ma Wi (V) 550 40 H 120
Advancediotiont 30 >“<"': 90
™~ o
o Ripple (mvp-p) 36 - . M i . :_5)
Soft Start Tirme (ms) g e I \//’ -“‘\ ;:3”
Input Ripple (msp-p) 360 L 10 < 30 a
lout LimitfAd 13 ‘= o -’\ Ramy o 2
e (=]
Min Gain Margin (dB) 10 ~ N =
Mim Phase Margin (Deq) 45 =il y 30
N
N
Channel Independent Inputs = I 680
Design For... \
= Efficiency  Size -3 \\\ -90
W SMD Only I Cer Qut Caps -4 -120
I DCM Mode? I PreBias Y
-5 =150
[Sw Freq (kHz): 200 - -6 180
Maxx Height (mm.) 100 10 100 1K 10K 100 K 1M
|DCM Threshold () | Frequency - Hz
Loop Condition
Cimp@mst DSfEinge. O | — PwrStage — Cormp & Total C Max Gain — Min Gain & Min Phase e

10022 [11:34 AM| 11/21/2006

TEXAS INSTRUMENTS | 7ESHOK Designer 3.8

Technology for Innovators®

wi# TEXAS INSTRUMENTS




TEXAS INSTRUMENTS

| |- Software Tools - BOM

INNOVATION

OF

_ TPS40K Designer 3.0

File Edit Analysis Format Tools Help

| = = Nt I i [
. you
lg?,()’l |D95|gr1 Name |De5ign1 - ‘ B ‘ ‘ ‘
' LB e [ ERR | Bill of Materials
Tl turns o)
lout (A): 10 —
L]
75 I“ 2005 Min Wi (V) 240 Ref Des Qty  |FPart Number Description M r Size i
Max vin (+]): 5 B0 c2 3 20TQC22M Capacitor, POSCAP, 22 uF, 20.0-V, 20%8 Sanyo 02
) 3 1 Std Capacitor, Ceramic, .10 uF, 16.0-%, 1022 Std 0e03
AdvancedOotional ChE 1 Std Capacitor. Ceramic, 0.022 UF, 16.0-, 1024 Std 0505
o Ripple (mvp-p: 36 C5 1 Std Capacitor, Ceramic, 3300 pF. 16.0-v, 1024 Std 0E03
Soft Start Ti — c7 1 Std Capacitor, Ceramic, 150 pF, 160, 10%5 Std 06038
ort >tart Time sl 5 [5% ER Capacitor, Ceramic, 2200 pF. 16.0-v, 10% Std 0603
Input Ripple (mvp-p) 360 ca 3 |C201Z2XEROJIOEM Capacitor, Ceramic, XBR, 10.0 uF, 6.3-V, 202¢ TDK 306
lout Lirnit(2) 13 c10 1 Std Capacitor, Ceramic, 1.0 uF, 5.3, 2022 Std 0806
: - : ciz 1 Std Capacitor, Ceramic, 1.0 uF, 160V, 1024 Std 0206
Min G il dB
In Gain Margin (dB) 10 Li T |HCIBR Inductor, 5.1-uH. 12.70-A, 5-millohms Coiltranics HCl
Min Phase Margin (Deg) 45 Qi 1 [Si71060N Transistor. NFET. 20-V. 19 6-A. 0.0062-0hrms ‘ishay Silicon |PowerPak
Channe [neemencEm ol Qz 1 Si7a60DP Transistor, NFET, 30-v, 15.0-A, 0.011-0hms “ishay Silicon  |[Low Thern
TSN P P R1 1 |std Resistor. SM. 10.0 kOhms. 1/16-W.1% Std D603
Design For... RZ2 1 |std Resistor. SM. 6.34 kOhms, 1/16-W,12% Std 0603
~ Efficiency © Size R3 1 Std Fesistor. SM. 6,19 kOhms, 1/16-%.122 Std 0e03
RE 1 Std Resistor, SM, 453 Ohrms, 116,124 Std 0B03
I SMD Only ™ Cer Out Caps RE 1 [std Resistor. SM. 7 32 kOhms, 1/16-W.1%4 Std DE03 =
I~ DCM Mode? I PreBias R8 1 Std Resistor, SM. 1.00 Ohms, 1/16-3.128 Std 0603
Rg 1 Std Resistor. SM. 1.00 Ohms, 1/16-%.12¢ Std 0e03
|SW Freq (RHZ): |300 j IiH 3 1 Std Fesistor, SM. 3.30 Ohms, 1/16-W,122 Std 0603 = =
|Ma>< Height (rmm ) 100
|DCM Threshold (&) |
Cormponent Deratings: Off |

10022 11:36 AM| 11/21/2008

T1 | Developer Conference
e s TEXAS INSTRUMEN TPSLOK Designer 3.0
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ﬁ Scope of Services Offered
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T A TI Warrenville for Modular Power Solutions
» Schematic proposals

Tlturns > Archi re pr |
25 in 2005 chitecture proposals

know...

[ Dallas Team for Discrete Design Services
» Block diagrams and IC recommendations
» Paper analysis of design, cost, area
» Schematics and PWB layouts
» Prototype boards and test reports

Technology for Innovators” Wi TEXAS INSTRUMENTS




T Provide TI Warrenville with...

F @ INNOVATION

Did you jlnpUt BUS VOItage

know...

e UOutput Voltages
gy O Output Currents
dSequencing Needs

1Other size / efficiency / thermal
requirements
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We’ll provide you with...

48% -
Auto- M -
EF YT TRk pTpaaaeaAs 1.5V@19.8A 1.5V
. L +V oy 20.7W XGMII Gasket(4)=44
Zd you EIEAY 2 @ 2038 W M +1.SVIADD@2247Y ou ™ network Processon2)
1/4 Brick @ 40A o= ) Eff_BE_:"lb% ) —17.8A
k:nO? ) 133w 1000pF 1.4957%0.87"%0.354"H
/ o—1 Inhit Vs 330uF

Board Area 1.28in* ==
Rset=8.87k ~13(ADJ}

= -Aurto- Margin +/- Rsense 1.2v
I ; -Epe Trac 1.2V@13.5A %
I tur“s e . rEsk PTHO3010WAS 16.2W Ll AR Sl o

L I_D' I Vi =1 2v@isa Vo Encryption=1.54
L]
Eff.86%
15 1n 200

e = 1.37"x0.620"x0.354"H
a7w0. . -
TLCTTO3QD [ AT0uF Y
2.3V Supensisor | RESET -

Inhibit Vagu
fadjustable

dela
| ¥ B=F Board Al
T T |

Y

rea 085 in®
1 6pF
Zims

1.2V

delay 1 T |
— ?r”a"; Margin == Rsense 1.2V@14.7A Contrel Processor(1)
18.6W PTHO3IO10WAS 13.9A
1 F 17.64W
= = il I __‘E r Mo =1 2v@15A  Vou
1pF =

XFl Gasket{2)=0.84

Eff.26%
e L a70uf 1.37"x0.620"%0.354"H
] ssud  TPS61032 EF 91% “V@I.BA | o inhic *Vips 330pF
WOuT 4 = —_— - —
L 2.2pF Board Area 0.85 in? = RoetelT 4% 1%

TEUS NSTRENS 22pF Gasic

e | L 24w = pTHO3050WAS

X - 1 + Vm eiava@ea  Vou XF1 {;'8\:; ?(uzift1 oA

— TuF Eff.90% asket(2)=1.
ol TR e e XFl Optics(2)=1.24
ov H o} Inhia *Voaps
XF1 Optics(2) =0.8A = =

Board Area 043007

Auto- WS
220w Track ELLALLE BEtOls 0.75V@m2.4A

- Py +0. 75V @6A . 1.8W
! S ™ Ef82%
35 85mmx16, 76mm,x
1uF Ut o} innibit SmmH +

Board Area & ,0cm?

+
=4 REF3012 Sk T

l s B0.9%-1%
TI | Developer Conference 1.21k-1% Voltage -Gk-1%
Novernter 30 - December 1, 2005

1110w I Refersnce oW
Bangalore, India J_

0.78VXGMIl Gasket(4)
=2.44
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Or provide us with your current
solution...

OF

y Wire=3 ~ T 15uH
Did you 150
know agv POL 1A 12V
A vee 1.2
PO 14 12V
Tl turns Fad
- Ao SEupm S
75 I“ 2005 33v e CARD-BLE
- BLLELLIN PELAND 5w
battery backun T
Aok S W
FHY PLL VDA
11,54 25v Y Dias VDO TR
[T VR SERDLS
aa 1.25Y SSTLARR
TEUS INSTRUMENTS
Py
G3uH Zaz4PLLE
CPU PLLT
1.8V SERDL S M -
CARD-BUST

IMEANMD 5w

FROA PLLIE W TS51000
FPROA FLLEEF

A 0.7 2rmohen
Max-115&

T1 | Developer Conference

November 30 - December 1, 2005
Bangalore, India
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We’ll provide you with a Tl
- Proposal

AR

INNOVATION

OF

Track av Max:8. T4A 3.3V
. Y VoSe -
Did you | PrB4ssaow
3.3V 25Amax 3
know... VoBus >
e : ] 94%
[zolated module
G 5.54& PTHO3060W Max:G.8TA 2.5V
Tl turns NOTES: Vin=36V = TV 2.5V/10A 5
75 i“ 2005 I, PTHxxxxxW and PTB products can adjust .
output voltage with external one resistor, Hset. B7% | Vref
2, PTH'DW:&D‘I" is DDR/QDR bus termination module. 2614 PTHO3050Y MaxGA .25V
It can sink/source up to GA > 1 95V /6A -
PTHO3050Y regulates output voltage to Vref/2 . '
3. VoSeq is regulated after VoBus and then Td = 20ms.
I Track pin of PTB48520W connect to Track pin of each PTH module, [ 85%
the output voltage regulated from PTH start-up with VoSeq. 0.88 PTHO4000W Max:2 6IA 1.8V
1.8V/3A
‘TEXAS [NSTRUMENTS . BB‘I
0.884 | PTHO3010W 'Ma::l 1,664
1.5V /15A
0F IHIWi.ﬂIIII
2] 83%
1.69 PTHO4000W Max:2A 1.2V
z 1.2V /3A
Devices:
- PTB48520W x 1 a9
- PTHO3060W x 1 2
- PTHOZ050% x | 6.02 PTHOA000W Mawx:24 1.2V
= PTHO4000W x 3 1.2V /3A
T1 | Developer Conference

Hovember 30 Docemies 1,205 - PTHO3010W = 1

Bangalore, Indi

MNan=isolated module

Technology for Innovators” Wi TEXAS INSTRUMENTS
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-ﬂ' Advantages of the Tl Proposal

oF @ INNOVATION

f

Price Comparison Module Efficiency Impact
Did you 40%
know... ° . 60%
ifry | (9150 g -
151n 2005 $88 )
31W 12W
Real estate Comparison Component Comparison
0F @ INNOVATION 770 /o v
n‘ Eﬂ e . 10pcs 7pCcs
T onioper Contoronce i il Sl 108mm2

Technology for Innovators® Wi TEXAS INSTRUMENTS
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ﬁ Discrete Design Services

F @ INNOVATION

Didyou  Team of 15 engineers in Dallas that specialize in
fmow... discrete power supply design
» Library of over 1,500 reference designs

Tl turns
15 in 2005

1 After a project is accepted:

» An engineer is assigned to work with the customer to
define the specification

» An electrical schematic is created and reviewed with
customer

» Prototype hardware and a test report are delivered
» Ongoing layout and debug support available

» Schedules are driven by complexity, but the typical design
takes 2-4 weeks

T1 | Developer Conference
November 30 - December 1, 2005
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-ﬁ To Take Advantage of these
i Services...

Didyou Look online at the library of reference
now ... . .
designs at power.ti.com

Tl turns
15 in 2005

dWork through your local Tl India team
» Tl Warrenville for modular solutions
»Dallas team for discrete design services

Technology for Innovators” Wi TEXAS INSTRUMENTS
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Solutions

TEAS INSTRUMENTS

OF i IHIWR.I\IIII
LT A
% i

« T led
n E

T1 | Developer Conference
November 30 - December 1, 2005
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-ﬁ Problems Observed in
ol Datacom/Telecom

M  (1Compensating for high inrush current

know...

e UFiltering switching frequency noise
Q] (Sequencing multiple power rails

Technology for Innovators” Wi TEXAS INSTRUMENTS




-ﬁ The Problem... high current
4 demands of digital loads

Didyou O High speed digital loads demand large amounts of current on

know... startup
U Traditional power supplies need a large capacitor bank to

T.I turns handle transients
15 in 2005

Power ®®®
T4 T.| @®@E®

Technology for Innovators” Wi TEXAS INSTRUMENTS
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Did you
know...

Tl turns
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TEAS INSTRUMENTS

i ﬁ
4l
OF @ INNOVATION

B
0" 55

T1 | Developer Conference
November 30 - December 1, 2005

TurboTrans™ Slashes Required
Capacitance

d TI's patent-pending TurboTrans™ feature allows the designer to
tune the power module to meet transient requirements

> Stability is increased, transient response is greatly improved, and
less output capacitance is needed

TurboTrans w/o TurboTrans

Tek Run: 500kS/s  Hi Res
t

1 H
B e rrorn o R S A U He o g
,’ s . . : _ _ =REETEEEEE CI CEEEEERERRTE (R | ,
- ' S ] -ssmv ’ ‘

Ref1 Max
g4mv

C1 Min

—43mvy
C1 Max +
48mvy
EoE EvE Kol Kol
Chis0.0mvy CRZSo0mMy W 1'0'0}15 Rt 47wy 25 Aug 2005 EvE EoE Ko KR
Gl 50.0mV  100ps 10:58:30 CROOROOR R
510 0 510 510

Wi# TEXAS INSTRUMENTS
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The Problem...Beat Freguencies

O Two power supplies switching at 300kHz and 290kHz create

Did you
kgwwm a 10kHz beat frequency

i  This forces the designer to filter 3 different frequencies

75 in 2005 Low Beat Constructive Destructive
s Frequency Interference Interference

Technology for Innovators” Wi TEXAS INSTRUMENTS
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ﬁ Non Synchronized T2's

oF @ INNOVATION

File Edit “ertical Horizgfdcg Trio  Display  Cursors  Measure  Masks  Math  MyScope  Ukilities  Help
Tek Yl i Res 371 Ock 08 12:13:57

Did you
know ...

PTHO8T2
Tlturns #1

15in 2005

PTHOST?2 s s vl ool socuslics riid oo -
#2 " . % - i : - -
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[ Basic SMART SYNC
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O SmartSync allows the designer to synchronize multiple T2

DldkyO’{t-? power modules
et » Driving the SYNC pin with an external clock generator
accomplishes this
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ﬁ Synchronized T2’s
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-iﬁ- The Problem... Sequencing

F muuv.:riuu mUItIpIe VOItage ralls
Dz'dkyou. O Complex systems now require several voltage rails
i to support core, I/0O and other voltage needs
75T_| tg(']'(;; > Many DSP’s, FPGA’s and ASIC’s require special
I sequencing

1 Sequencing on power-up and power-down can be a
difficult design challenge
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Simultaneous Sequencing with
Auto-Track

O Tl developed the Auto-Track feature to simplify
sequencing
» By tying together the auto-track pins, voltages will ramp
together
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Simultaneous Auto-Track
Sequencing

HORIZ SCALE: 10ms/Div
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Sequential Sequencing using
Pl AutoTrack™
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.ﬁ Problems Observed in Industrial
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e (1Compensating for loosely regulated

know...

bus voltages
Tl turns o _
i L1Minimizing noise
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-ﬁ- The Problem.... Loosely
i regulated input bus voltages

T dIndustrial systems typically have unstable
bus voltages due to long buses and

Tl turns variations in loading
75 in 2005

know...

 Creates a difficult power design challenge

» Power supplies have to perform under many
different operating conditions

Technology for Innovators” Wi TEXAS INSTRUMENTS




--ﬁ- PTN modules allow a wide input
!MM voltage range

Did you
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Input Voltage Range
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IF  The Problem.... Minimizing noise
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T dIndustrial systems typically have a lot of
i noise on the bus

Tl turns
15 in 2005

QIsolating the power supply for analog
circuitry is a good method for minimizing
noise

» Discrete isolated designs are difficult

» Discrete transformers require a lot of board
space
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-ﬁ TI's DCx modules provide

A isolation in a small package
Didyou  TI's 1W and 2W miniature isolated modules

g provide isolated power for sensitive analog

75 in 2005 » Designers can now isolate noise and eliminate ground

loops without consuming a lot of board space
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-ﬁ Synchronization also helps to
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Didyou d TI's DCx modules have a synchronization feature
ey that make filtering switching noise much easier

|
Tl turns |
15 in 2005 *5V  pcPo105128 | . [ Isolated 11O
modules, OP
sye Uy AMP, ADC, DAC
|
10-36V , | oY
TS TGRS | Y Non-Isolated I/O
PTN78060W '
DCRO10505 N modules, MCU
SYNC

, B 5] :
055 .

T1 | Developer Conference
November 30 - December 1, 2005

Technology for Innovators” Wi TEXAS INSTRUMENTS




-ﬁ Problems Observed in
g Consumer Segments

Didyou JAvalilable board area for power

know...

e UAccurately measuring the remaining
g charge of a battery
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-ﬁ The Problem.... Board space
e constraints

T d Portable systems are getting smaller and
i smaller

Tl turns
15 in 2005

L Requires a higher level of integration,
smaller package size, and fewer external
components
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-ﬁ- TI’'s Drive towards Higher
o i Integration

1 Power Control for 10

B Voltages
» 3 DC/DC, 7 LDO’s

Did you
know...
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TI’'s Drive to a Smaller Overall

Solution Size

70% Smaller
Than Previous Tl DC/DC Solution ﬂ%

TPS6222x TPS6230x
3 x 3 ThinSOT-23

15 W S otal Sotution 5
. 400mA otal Solution Size

* 2 x 1 Lead-free, 8-pin CSP
* 3-MHz, 1-uH inductor

» 4.7-uF output capacitor

* <1 mm tall!

« 500mA
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-ﬁ The Problem.... Accurately
measuring battery charge

T  Accurately measuring battery charge over
the life of the battery and displaying state

Tl turns of charge
75 in 2005

know...

L Requires significant work during
development and at production

» Extensive characterization of each battery
model and board-level calibration

» Capacity learning, typically involving a fully
charge/discharge cycle
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Impedance Track™ simplifies
battery design

O Exploits the ‘Real’ potential
energy of a battery and
‘learns’ battery degradation

» Over 99% accuracy over
the life of a battery

Impedance

6 Hours

O Provides ‘Instant State of
Charge’

5 Hours

4 Hours

O Dynamic modeling
algorithm makes designing
with batteries easier and
faster

3 Hours
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Summary

A TI's online search allows you to quickly find
appropriate power products for your application

d TI's free design software minimizes risk and
simplifies discrete power design

1 Design services help you architect a complete
power solution

d Innovations in our products specifically address
application issues in telecom/datacom, industrial
and consumer segments
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