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¢ Founded in August, 1996
¢ Acquired by IR in January, 2001

¢ Focus on Power Management ICs such as
Low Dropout (LDO) Regulators and Switching
(PWM) Controllers

¢ Technology - Bipolar, CMOS and BICMOS
¢ Location - 34A Mauchly, Irvine, CA, 92618

Tel #: (949) 453-1008, FAX#: (949) 453-8748
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Regulator Basics
What is a Low Dropout (LDO) Regulator?

Typically a regulator with a dropout voltage of
less than 1.5V is called an LDO Regulator.

What is a Dropout Voltage?

In order for a regulator to be stable, the input
voltage must be higher than the desired output
voltage by a minimum of the dropout voltage.

Example - If the desired output voltage is 3.3V,

and the dropout voltage of the regulator is 1.3V,
then in order for the LDO to maintain regulation
the input supply must be at least 4.6V.

V= 3.3V + 1.3V = 4.6V
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Low Dropout (LDO) Linear Regulators

Single Output LDO

Dual Output LDO

Adjustable Fixed
Dropout Voltage Dropout Voltage IRU1260 6A/1A IRU1261 6A/1A
1V to 1.3V <1V IRU1246 1A/1A IRU1240 1.2A/1.2A (New Prod)
(One output fixed) IRU1247-18 1A/1A (New Prod)
IRU1247-25 1A/1A (New Prod)
Adjustable Fixed Dual Input Single Input Single Input
Supply Supply Supply
IRU1117 0.8A IRU1117-18 0.8A (Adjustable) ( Adjustable) ( Fixed )
IRU1010 1A IRU1117-25 0.8A
IRU1030 3A IRU1117-33 0.8A IRU1150 4A IRU1205 0.3A IRU1205-25 0.3A
IRU1050 5A IRU1010-18 1A IRU1160 6A IRU1208 1A IRU1205-33 0.3A
IRU1075 7.5A IRU1010-25 1A IRU1175 7.5A IRU1209 1A IRU1206-18 1A
IRU1010-33 1A IRU1176 7.5A IRU1206-25 1A
IRU1030-33 3A IRU1206-33 1A
IRU1050-33 5A IRU1207-18 1A
IRU1207-25 1A
IRU1207-33 1A
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Rectifier Applications 3 Lead Single LDOs

¢ IRU1010, 1015 and 1117 series

> Disk Drives, Sound Cards, Motherboard, Modems, any 5 - 3.3/2.5V
or3.3-1.8V

¢ IRU1030 and 1050 series
» VGA Card, Motherboard, any 5 - 3.3/2.5V or 3.3 - 1.8V

¢ IRU1075

» Switching Power Supply Secondary side Post Regulator, for 5 -
3.3Vor3.3-1.8V

Abpril ‘99



International

Rectifier

Applications 5 Lead Dual Supply LDOs

¢ IRU1150 and 1160
» VGA Cards, Motherboards, Low Current 3.3 - 2.5V

¢ IRU1175
» VGA Card, High Current 3.3 - 2.5V or 3.3 - 2.8V
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Applications Single Supply (PNP) Very Low Dropout

¢ IRU1205

» Any applications with single 3.3V input such as
Network Interface Cards, Modems, IA, ...

¢ Advantages
» Low Dropout Voltage (350 mV at 300 mA)
> 1% Voltage Reference Accuracy
» Stable with 2.2 uF Ceramic Cap.
» 10 nA Quiescent Current in Shutdown
> Available in SOT-23 Package
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Applications Single Supply (PNP) Very Low Dropout

¢+ IRU1206,1207,1208 and 1209 Family

» Any applications with single 3.3V input such as Network
Interface Card

¢ Advantages
» Low Dropout Voltage (500 mV at 1A)
> 1% Voltage Reference Accuracy
» Low Ground Current
> 10 uA Quiescent Current in Shutdown (IRU1207, 1208)
> Error Flag Signal for Output out of Regulation (IRU1207, 1209)
> Available in Power SO-8 Package

» Pin Compatible with MIC39100/101/102 series
1206-xx with MI1C39100-xx
1207 with MIC39101
1209 with MIC39102
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Precision Shunt Regulator
¢ IRU431 LSOT23-3 Lead, 5 Lead and SO-8 Packages

> Precision Voltage Reference, 1.24 - 6V
> No Output Protection:
MOSFET is not protected against short circuit.

Vour

+

———Cc2

il

Extremely Low Dropout Applications

12V R2 No Protection for Pass Transistor

Abpril ‘99



International

Rectifier

Benefits to Customer
Single LDO Regulators

¢ Cost/Performance

Simple and Low Cost method of generating on-board regulators
Offers a wide variety of currents and low-dropouts ranging from 7.5A to
less than 0.1V dropout

¢ Output Stable with Variety of Output Caps

IRU10xx, 11xx, 120x, 1260 stable with Aluminum or Tantalum Caps
IRU1205, 1240 stable with low profile Ceramic Caps

¢ Package Variety

IR offers a complete package selection including New Low-Profile
Power Packages such as Thin-Pak & Power SO-8

¢ Cost Competitive
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Applications Dual LDO Regulators

¢ IRU1260 (Adjustable, 1.25 - 5.5V)

» Any add-on card requiring more than one LDO

¢ IRU1246 (Adjustable & Fixed, 1.25 - 8V &
3.3V)

» Any add-on card requiring more than one LDO

¢ IRU1240 (Fixed, 2.5V & 3.3V)

» Any add-on card requiring more than one LDO
» Stable with 0.1 uF Ceramic
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Benefits to Customer
Dual Regulators

Cost/Performance

¢ One package offers two regqulators,
minimizing board area and reducing cost

¢ IRU1240 Stable with 0.1 uF Ceramic Cap

¢ Available in Ultra Thin-Pak & Power SO-8
Packages
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Switching (PWM)
Controllers
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Switching Regulator Controllers

Single Controllers

Non-Synchronous

IRU3034

Synchronous

IRU3026**
IRU3037**

** Future Product

Combination Controllers

Non-Synchronous
+ Linear

IRU3033

Synchronous
+ Linear

IRU3004
IRU3018
IRU3021

IRU3027

Synchronous
+ Non-Synchronous
+ 2 Linears

IRU3007
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Applications Switching Controllers
¢ Applications

»Any Application Requiring On-Board DC-DC
Conversion like 5 - 3.3V, 12 -5V, 5 - 2.5V or
lower (1.5V, 1.8V, ...)

¢ Customers

»Customers range from PC Motherboards, VGA
Cards, HDD, Set Top Box, IA, ...
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¢ Simple Hysteretic Switching _ -
Controller in an 8 lead SOIC B c1 W
Package 1$&% i

¢ Output Short Circuit Protection ss CS+ CS- GND L
orr I IRU3034 Shhom S

o 1.8K, 1%
Drv V12 Vb Vhyst

¢ Fastest transient response of |
any controller method > T e .
(0 - 100% Duty CYCIe in 100 nS) 3Ofﬁr$rszm :I: ::lOpF trace join (2)?7:,1[1;3“'3,2]? trace join
0.7mmwire R5 i nduct or i nduct or
L1 2.5uH Ql? 330K pad. L2 15uH pad.
. . - . . IRFU9014 . ..
+ No Compensation needed hniiee 1 2] o Dy
lOOuIC:;S16V/\ 470 IC:/716V + (F;BGO o R7 o
¢ On board MOSFET driver = = vaw ) 2N%§22 iD1 o 47%3F/16V
1N5819 > RS
10
0o/ [ Hew 335,91%%
¢+ 1% internal voltage reference
D2 1N4148 —lT—
JE Q1 can be : IRFU9024, IRFU9024N,... DIP type I-pack low cost MOSFET.
’ Inte rnal U nder Voltage Lockout (23’\::.7002 C1, C2 can be : Two 1uF Ceramic or one 2.2uF Ceramic Capacitor.

p rotects M OS F ET d u ri n g Sta rt_ — C5 and L1 are optional to prevent switching noise in +12V input.

C7 and R11 are optional to prevent switching noise in +5V output.
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Q1
¢ Simple Hysteretic Switching . P . 7 33ViIA
Controller and LDO Controller in l o " i
an 8 lead SOIC Package N T Sl mags g SHDVUNIIN (S Gt I 20k dov case
10V, il = ';5 g 7.5K 470 pF Tgow o
¢ Output Short Circuit Protection =
. | C4 Jr
¢+ Fastest transient response of % v12 I oD
any controller method SN IRU3033
(0 - 100% Duty Cycle in 100 ns) | DIv1 vizsw Vi1 vhyst
¢+ No Compensation needed a ~ 1
10 10pF
L1 1uH, 0.5A, very Ipw cost = L2 UPO0.4C-100, Coiltronics, 1.2A 1.55V/1A
¢ On board MOSFET driver — s W . <
5V i i " L IRLML2502,s0t23,45 miloljm
_ nput o recommendedto | < ©7 .
¢+ 1% internal voltage reference reduce he swiching noisq T Wi o
: = 10MQO40N =

C8
TPSC107006R0150,100uF,6.3V,15(

TPSC107010R0200,100uF,10V,200milohm,C case

¢ Internal Under Voltage Lockout
protects MOSFET during start-

up
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Dual Switching Regulator Controller + Dual LDO Controller

12v

¢ Synchronous Controller with B . L
u =] :
1.3 - 3.5V DAC range ot T % it i B
+ Adjustable Non Synch Switching r I L T w
Contro"er ; j‘}—\AN\—[UG ate2 UGatel [27 i
¢ Adjustable LDO Controller 30v-35v ICl (2Jprasez Phsse. 24 y
¢ On Board 200 mA Adjustable LDO = g:f’ ot B R
= = i PGndH
¢ Adaptive Output Drivers i5]vsen2 vsent (22 |
¢ Loss-less Rps(on) Current Sensing RS w T s i R oo
5v 11|vs NC|20]
¢ No Compensation Required E[
¢ Ultra Fast Dynamic Response B PGood 3] PGood
Q2 j} @ Gate3 Fault/Rt 14—3'7
¢ Soft Start -
¢+ Power Good and OVP f worfEl—
¢ Internal 200 kHz Oscillator with - N X:Eg%
ability to externally adjust 25V ﬂI—m s j
¢+ UVLO on both 5V and 12V supplies - E HJ%H o
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L1 is connected in
parallel option, pins 1&4
tied together and pins

12v

|-

Vee(5V)

L2

is connected in

parallel option, pins 1&4

Vout3 ]:"
2.5V

V0=1. 25V

2&3 are tied. tied together and pins
2&3 are tied. CTX2-1P,2uH,0.014 ohm, Coiltronics
L1 100uF, TPSD107010R0065 L2
CTX2-1P,2uH,0.014 ohm, Coiltronics 100uF, TPSD107010R0065 —
— + 4 1 Yy Vee3(3.3V)
1+ a
+ C2 +| C3 +| C4 —-— C5 ——C6 R2 Cc7 + C8 T~
R1 1.20K,1% 10uF, TAJT106010
220pF WF | 220pF 100uF, TPSD107010R0065
= = = 1.5K,1% =
10uF, TAJT106010
FM5820 IRF9410 =
D1 o o L3 is connected in
) A N parallel option, pins 1&4
«~ tied together and pins
< N = R5 2&3 are tied.
8 8 i 1/2 of IRF7313 or SI4936
L4 is connected in o le) 13 CTX8-4P, Coiltronics
= parallel option, pins 14&4 51 —
tied together and pins UGate2 ~Y N
L4 2&3 are tied. 27
100uF, TPSD107010R0065 = UGate1
Y 2 26
I I I: Phase2 Pheasel R7 E Q3B +| co 4| co+| cn
+ + + CTX5-4P, Coiltronics Vee33.a) LGatel 25 112 of IRE7313 or SI4936 T~ T~ T~
C12 C13 Cl4 15 Vsen2 PGnd 24 5.1 |
= VSenl 22 T
B 10 U1 21 = 100uF, TPSD107010R0065
100,1% Fb2  ys3007 Fbl
RS R9 2.67K,1% NC/Compl 20 a
VA XX ’ 11 8 R14 is optional to increase VNV
Vee3(3.3V) c15 V6/Comp2 PGood € the switching freq and fine R1I0  100,1%
13 tune the circuit.
Q1 —— 1uF Fault/Rt
- 18 ] Gates vibo H—&1 Ri4 Rl
ﬂ‘ IRL3303, Dpak open 511K 1%
100uF, TPSD107010R0065 1 C16 R ViDL 6—EI
- 19 eo3 22— = Vee3(33v)
LL 4
o VID3 [—H
97.6,1% 100,1%
0
100uF, TPSD107010R0065 - C17 16 Voutd VID4 3
= 2 0
. @ —
< N
— —

'|||—u— GND

C18  Vce(5V)

1uF

1

Voutl(Source/Sink)
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Block Diagram — Set Top Box

_________________________ N Linear +5Va,+3Va,
‘ Regulators SB5V.
ey ‘ = : , | tSV @ 4A
System, LAN..

FUENIEE— » | Vcore @ 14A

CPU
+3.3V @ 3A
>
System
LDO v, for
IRU3007 Pentium CPU
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+12V

Block Diagram — LCD Monitor

RU3007

IRU3007

LDO

+5V @ 3A

+3.3V @ 3A

+2.5V @ 1A
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Block Diagram — Information Appliance (l.A.)

+12V

Switching +5V @ 4A
IRU3007 System, Modem,. .

Switching +3.3V @ 2A
IRU3007 : System

Vcore @ 3A
CPU

Ultra-LDO
IRU3007

Linear
SB5V.
Regulator

I
§<_ mmme oo
v
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Switching Regulator Controller + Dual LDO Controller

¢ Synchronous Controller with

1.3 - 3.5V DAC range 5V l lcsj— mé 1 ‘ Vout 3
Cc7
¢ Two Adjustable LDO Controllers c3 = | ca—— ' gl}z Ra
R2 R3
¢ Adaptive Output Drivers T :
3.3V R
¢ Loss-less Roson) Current Sensing # “ R0 |
] ] 12 [s] [s] [o] [] il [ [
¢ No Compensation Required . S S
¢+ Ultra Fast Dynamic Response “ s Vs3004 wala]
c2 T D4 D3 D2 D1 DO PGd Vfb2 Lin2
¢ SOft Start — = 15 \;f 17 18 19 20 cgf
VID4
¢ Power Good and OVP VID3 == ou
VID2
H H VID1
¢ Programmable Switching IO e Good
Frequency

¢ UVLO on both 5V and 12V supplies
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Block Diagram — DDR Motherboards

=1
_E IRU3004 EREsRUCEE «---= IRU3004 »| Vcore =R —| Vddq
Chipset VGA

—pvect | CPU
—EV0012V > (VGA) p AG P
ATX 1.5Vit

» \V/cc-5V

’:SBSV

Vcce5 or

vees cc2.5V Vce3 Vces
[ IRU3004 FI .

2.5VDual

i » 3VDual 5VDual
msszsv DDR T!:" PCI USB
SB3V SB5V

\ 4
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