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RT92293

Advanced Dual PWM and Dual Linear Power Controller

General Description

The RT9Z229 i a 4-inrone power confroller oplimized
far high-performance microprocessor and computer
applications. The IS integrates two PWM contrallers,
a hnear regulator and a hinear contraller as well as
monttoring and profection functions o a 28-pin
SOP package. The first WM contraller regulstes the
micropracaessor core vallage with a synchronous
buck conwverier, while the second PUWM contralier
supplies the 3.3V power with a slandard buck
comiarer. The linear regulstar provides power for the
clock driver circut and the linear controller regulates
powear for the GT L bus.

The RT9229 features an Intel<ompatiblke, TTL S5-bi
programmable DAC that adjusts the coe wvollage
fram 2.1% to 3.5V in 0.1V increments and from 1.3V
to 205V in 003V steps. The second PWM contraller
= user-adustabke for output level between 3.0V and
A5V wath £2.5% accuracy. The Sl DAC has a
typical £1% Wokerance. The linear regulstor uses an
infernal drive device to provide 2.9V £2.5% outpud
vollage. The linear confraller drves an external M-
channel MISFET or a lkbw cost NPMW  bipolar
transistor to provide 1.9V £2.5%.

The RT9223 monitors all the outpud volages. A
Power-good signal is issusd when the core vollage is
within £10% of the DAC sailing and the other levels
are above their under-vollage levels. Addiional buikd-
in over-voltage protection for the core output uses the
kwer MOSFET fo prevent oulput wvollage above
115% of the DAC sefting. The PWM over-current
funciion monitars the output curent using the vollage
drop across the upper MOSFETs Rosgowy which
gliminates the need for a currént sensing resisior,

Ordering Information

RT2z22300
Package type
5 50OP-28
Crperating temperature rangse
i Commercial standard

Features

«» 4-n-gne Regulated Voltages for Microprocessor
Core, 110, Clock, and GTL

« Compatible with HIPED198

« Power-Good Qutput Voltage Monitor

Switching section

« 5-hit DAC Programmable from 1.2V to 1.5V

« 1% DAC Accuracy

« Fast Transient Response

« Full 0% to 100% Duty Cycle Driver

« Fized 200kHz Switching Frequency

« Adaptive Non-overlapping Gate Driver

« Owvar-current Monitor Uses MOSFET Rosjon

« Ovar-voltage Protection Uses Lower MOSFET

Lirnear Section

» User-adjustable Linear Regulator Qutput Voltage

« MOSFET or NPN Driving Capability

« Ultra Fast Response Speed

« Under-voltage Protection

s« Internal Thermal Shutdown

Applications
« Full Motherboard Power Regulation for Computer
« Low-volage Distnbutled Power Supplies
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Absolute Maximum Ratings

g, aURpEl VR e e e e e e i 15
o PGOCD, FAULT and GATE Vollage R 1 1 | 0 Ed o T T T e e T
s Input, Sutput or B Valtage e SND-03V 0 TV
o Ambient Temperalume Bangs 05 to = 707G
v Junction Temparature Range __ e cccccccce e cceeeee e e eee 0= b0 +120°C
« Storage Termperawees RaAge ___ o _ —85%C o #130°C
» Lead Temperature (Scoldenng, 108y __ 300°C
» Package Thermal Resslance
P2 1B o i o i e St i e e el g SOFCAW

Recommended Operating Conditions

T e T S, o - - 4 [ 1 4
» Ambient Temperature Range e T o TOC
v Junction Temperature Range - - oo oo e ccee oo 0°C 1o 125°C
CAUTION:

Siresses beyond the ratings specified in "Absolute Maximum Ratings” may cause permaneni damage o the
device, This 15 a stress only rating and operation of the device al these or any other condiions above those
indicated in the operational sections ofthis specification s not implied.

Electrical Characteristics
Wee= 180, PGND =0V, Ty = 25°C, unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max | Units

VCC Supply Current

Nominal Supply Curert e | Garer anavouracpen | < | 10 | < | ™
Power-on Reset

WCC Rising Threshald WorseT = 4.5V 7.5 - 95 W
WG Falling Threshold VorseT = 4.5 ) - 9 W
Riging VossET1 jand 2) Thrashald - 1.25 == W
Reference and DAC

DAC (VDD = VID4) Input Low Voltage - - a8 W
DAC (VIDD —VID4) Input High Vollage 2.0 - - W
DACCUT Valage Accuracy DACOUT = 205 - 3.50V -1 - 1 ]
DACCUT Valage Accuracy DACCUT = 1.30 - 2.00V -1% - 20m! -
Reference Vallage (Pin FB2 and FB3) | Verer 1.240 | 1.265 | 1.280 W

To be conlinued
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Parameter Symbaol Test Conditions Min Typ Max | Units
Qscillator
Free Running Frequency 180 200 223 kHz
Ramp Ampltude AVeose - 149 - Vpp
Linear Regulator
R egulation 10mA < lywauTz = 150mA 2.3 - 25 ™
Under-voltage Level FBE4 Rising - 73 a7 %
Under-vollage Hysleresis - 1040 - m
Cwar-curreni Protection lergp 180 230 -- mA&,
E:-:ar—r;urram Protection During Start- - 200 s mA
Linear Controller
Regulation ;ifg;;iﬂ;i 25| - | 25 %
Under-volage Level FB3 Rising - 7o 87 %
Under-vollage Hysteresis - 100 - m
Cutput Dreve Currend WINZ = WOUTS = 1.9 20 40 - mA
PWM Controller Error Amplifier
DC Gain - L] -- dB
PWM Controller Gate Driver
UGATE 1 {and 2) Source RycaTe 3$ f*-‘:f:ma i - 3 7 a
UGATE 1 {and 2) Sink |H UEATE | VusaTE =1V - 3 T 1
LGATE Saurce |I|_-3.=.TE1 WCOC = 12, VicaTE] = 2V - 1 - A
LGATE Sink ||:: LeaTET | VisaTEr = 1V s 2 & 0
Protection
VauT) Sver-vaollage Trip WSEN1 Rising 112 115 118
ViouTz Over-vallage Tnp WESENZ Rising 4.1 4.3 4.5 W
FAULT Sourning Current WEAULT = BY 10 14 a= mA
QCSETT (and 2) Current Source ||.;:.¢5|.:-|- WorsET =4 .5V e 170 200 230 [T
Sof-stard Current ||m Wes = 1y = 11 = LA
Power Good
ViayuT1 Upper Threshaokd WSEM1 Rising 108 - 12 %
Vauti Under Vaolage WESEN 1 Rising a0 - g4 %
VauTi Hysteresis (WVEEN1DAZGUT) UpperiLower Threshold - 2 == "%
PGECOD vollage Low WemaoD | Ipsoon = -4ma - - 05 W
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Function Block Diagram
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Functional Pin Description

UGATET, UGATE2 (Pins 2T and 1)

Connect UGATE pins fo the respecive PUWM
comeerer's upper MOSFET gate This pin provides
the gate drve for the upper MOSFETs.

PHASE1, PHASE2 (Pins 26 and 2)

Connect the PHASE pins fo the PWM converer's
upper MOSFET source. These pins are used o
monidar the vollage drop across the upper MOSFETs
far aver-current protection.

Vi, viod, viD2, vID3, VIDd (Pin 7,6, 5, 4, and 3)

VIDO-4 are the inpul pins to the S3-bid DAC. The
siates of these five pins program the internal vollage
reference, DACCOUT. The level of DACCUT sols the
core comeerler output vallage WOUTT) R alko sels
the core PEOOD and OWP thresholds. Table 1
specifies the DACCOUT vollage of 32 combinations of
VID levels.

PGOOD (Pin B)

PG00 s an open collector outpul used to indicatle
the status of the PWM converter oulpul vollage. This
pin is pulled low when the core output i not within
+10% of the DACCUT reference wvollage, or when
amy of the other ocutpuls are below ther under-
voltage thresholds. The PGOOD output = apen for
“11111VID code. See fable 1.

FB1, FB2 (21 and 10}

FB1, 2 are the available external pins of the PVWM
armar amplifiers. Bath the FB pins ae the inverling
input of the error amplifiers.

QCSET1, OCS5ET2 (Pins 23 and 9)

Caonnecta resistor (RocseT) from this pin to the drain
of the upper MOSFET. Rocser, an infernal 200w
current source (bcseT), and the upper MOSFET an-
resislance (Rpsayy =2t the converter over-current
(SC) frip point according o the bllowing egquation:
beser<Rocser
Rosgam

lpEAK =

An over-currenml inp cycles the soff-starl function.
Sustaining an over-curreni for 2 soft-starl infervals
shuts down the contralier.

55 (Pin 12)

Connect a capacttor from this pin o ground. This
capacitor, along with an infemal 1phA WMes=1W)
current source, sels the soft-start imerval of the
camedar.

Pulling this pin kw with an open drain signal will shut
dawwn the 1C.

FAULT (Pin 13}

This pin = lkow during normal oparation, bud f s
pulled to abouwl BV (Voo = 12V in the event of an
over-vollage or over-current condifion.

FB4 (Pin 14)

Connect this pin fo a resisior dvider 1o et the linear
regulator output.

VSEN1, VSENZ [Pins 22 and 15}

These pins are connecled %o the PWM comverdars’
oulput vollage. The PGOOD and COVP comparator
circutts use these signals o reporl oulpul wvallage
status and for overvolage protection. WSENZ2
provides the inpul power o the integraled linear
regulator.
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VOUT4 (Pin 18)

Cudput of the linear regulator. Supplies curreni up %o
230ma.

GATEZ (Pin 18)

Connect this pin to the gate of an external MOSFET
ar the base of a NPN. This pin provides the drive for
the linear comraoller's pass transisior.

FBX (Fin 18}
Connect this pin to a resistor divider to set the linear
conmraller oulpul vollage.

PGND (Pin 24}

This is the power ground of UGATE1, LGATE1, and
UGATEZ. Tw the synchronous PWM comerer's
kwer MOSFET source o this pin.

LGATE1 (Pin 25)

Connect LGATE1 to the synchronous PWM
comerers lower MOSFET gate. This pin provides
the gate drve for the kower MOSFET.

VCC (Pin 2B)

Provide a 12V biss supply for the 1S 1o this pin. This
pin alo provides the gate bias charge for all the
MOSFETs contralled by the IC.



Tabke 1. VOUT1 Voltage Program

Normal QUTY Voltage

DACOUT

1.30
1.33
140
143
150
1353
1480
183
1.70
1.73
1.80
183
180
1893
2404
203
INHIBIT
2.10
220
2.30
240
230
280
270
280
230
44040
3.10
4.30
3.30
d.40
450

PinName

VIDD

VID1

ViD2

ViD3

ViD4
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Typical Application Circuit
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Package Information
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Symbol Dimen sions In Millimeters Dimensions In Inches
Min Max Min Max
A 17.704 18.110 0.5897 0.713
B 7.3 7.5495 .29 0.294
c 2382 2542 0.093 0.104
] 0.330 0504 0.013 0.020
F 1.194 1.345 0.047 0.053
H 02249 0.330 0.009 0.013
| 0102 0.305 0.004 0.012
J 10.008 10.543 0394 0.419
M 0.381 1.270 0.013 0.050




