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PMBus

Server system

he ability of ac-dc power supplies and dc-dc converters to communicate using PMBus
ommands makes it possible to monitor power consumption at the server system, rack
\nd data center Ievefs 4






‘The New Juice Box
Methanol, butane and oﬂ'@ﬁgasi[




Input capacitor 4.7 pF 0402
mix height: 0.55 mm

Inductor 4.7 pH 2012 Ourtpet capaciior 4.7 pF 0603
znmuz-u’:us- max height: 055 mm

Fig. 1. With its 6-MHz switching frequency and
6:pin wafer-level chip-scake packaging: the
TP562601 500-mA synchronous buck converter
requires less than 13 mm? of pc-board area for a
complete dc-dc converter design.



may help solve the age-old battery problem.
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Part IV. Modern rectifiers,
and power system harmonics
Pollution of power system by A low-harmonic rectifier sys!erﬁ "

rectifier current harmonics
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Jre ront end, 5 rag:e 1, is a boost converter that shapes the input current and produces a high
c voltage, which is then stepped down by the converter in Staae 2,
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Fig. 2. The transition-mode PFC preregulator (left) employs zero-current switching, whereby
the controller waits for the inductor to completely de-enerqgize before turning on the boost
FET for the next switching cycle. A drawback of this circuit is that inductor ripple current
(right) is twice the average input current.
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Parallel Topologies

LEDs in parallel: When LEDs are
connected off one wire, next to
each other in a row; positive (+)
to separate grounds (GND).

Advantage: Not restricted to
one power rail; good for keypad
applications.

LEDs in
Parallel




Series Topologies

LEDs in series: When all LEDs are
connected off one wire in a column,
one after another; positive (+) to
negative (-).

Advantages: Single output pin,
guaranteed current matching.

LEDs in
Series
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Constant Current Regulator
Variable

Voltage

Regulator J"f o
: 3

(Linear or

Switching)



Constant Voltage Regulator

Voltage >
Regulator

(Linear or
Switching)

Regi + Regz
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38-V, 1.2-A Switch Boost Converter
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LM3509 Typical Application Circuit "
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Industry’s first high-current flash LED driver

Pomrms ® |

LED Driver
Enables single or dual flash LEQ Uperdl

gunnst
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Fig.1. A2-A flash LED driver, the AAT1282 stores its outputina
supercapacitor, enabling it to drive high-intensity WLEDs in high-
megapixel cameras without draining the battery. L



Applications

~ High-power LEDs used in single-
cell, battery-powered applications
or point-of-load designs with a
9-V or 12-V bus

— White LED backlighting for media
form factors up to 9”

¢ Ultra-mobile PCs

* LCD photo frames

* |ndustrial laser diodes

e Medical and industrial lighting

Features

- Wide input voltage range
~ upto18¥ . g K|
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LM5022 60V Low Side Controller for Boost and SEPIC

Theory of Operation

The LM5022 is a high voltage low-side N-channel
MOSFET controller ideal for use in boost and SEPIC
regulators. It contains all of the features needed to
implement single ended primary topologies. Output
voltage regulation is based on current-mode control,
which eases the design of loop compansation while
providing inherent input voltage feed-forward.

The LM5022 includes a start-up regulator that oper-
ates over a wide input range of 6 to 60V. The PWM
controller is designed for high speed capability )
including an oscillator frequency range up to 2 MHz A
and total propagation delays less than 100 ns.
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Inductor volt-second balance
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Volt-second balance: - .
'
'D"Vl + D:{V: -V)+D,(0)=0
Solve for Vv;
D, +D
== note that D, is unknown
S

Fundamentals of Power Electronics a Chapter 5: Discontinuous conduction mode
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Volt-second balance: "
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Solve for v:
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node equation:
i) =id)+ v /R
capacitor charge balance:
(ic}=0

hence

{in) = VIR

must compute dc component of diode

gurrent and equate o Toad current =
(for this boost converter example) g

Fundamentals of Power Electronics L Chapter 5;: Discontinuous condmetion maode
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Inductor and diode current waveforms

T = F
: el .
peak current: t 1 IW v
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average diode current:
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triangle area formula: inft) e
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Equate diode current to load current L = y
e R0 N Mowd T @
N P - - 1 —— T e —

average diode current:
oL O A4 [f V.D.D.T, .
()=, (3u0) =257 -
@ equate to dc load current:
h

V.D,D.T,
P -1, 0

S

. . . " ‘
Fundamentals of Power, Electronics 30 Chapter 5: Discontinuous conduction mode



Solution for V

Two equations and two unknowns@n

V= D, 5 D, v, (from inductor volt-second balalnnh]
s E

V.D,D.T,

# = % (from capacitor charge balance)

Eliminate D, , solve for V. From volt-sec balance eqn:
4 v
D,=D —"—
N A7

Substitute into charge balance eqn, rearrange terms:
: ViDi _
Vi-VV,- =0

vy

Fundamentals of Power Electronics al Chapter 5: Discontinuous conduction mode
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Solution for V

#
I T T T
- e
VD]
ViV, % L=0
Use quadratic formula: - :
v _1+y/1+4D] /K “#
v = =
Note that one root leads to positive V, while other leads to
negative V. Select positive root: .
Vo l+4 1+ 4.{)?.?_!('
vx = M{DHK}: -2 - o : s i
where K =2L/RT,
valid for K<K_,,iD)
Transistor duty cycle D = interval 7 duty cycle D, o
oy

Fundamentals of Power Electronics 32 Chapter 5: Discontinuous conduction mode
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