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features SO (D) PACKAGE
(TOP VIEW)
® DC-DC Synchronous Buck Controller o
® Switching Frequency, 200 kHz (Typ) Vee 1 8 [ JGND
® Programmable Output Voltage, PWRGD 2 7 [ L]SEN
1V1025V £2% NC[I]s  e[T]DRVL
. PHASE 4 5| T ]DRVH
® Power Good Function (PWRGD)
® Input Volta_ge, 12V 5% NC - No internal connection
® Drive High Load Current With External
Components
applications

® PC Motherboard, Voltage Regulation for
System Power

® DDR Memory Supply (V DDQ Of V17)
RDRAM Memory Supply (V ppg)

® General Purpose Synchronous Switch
Mode Controller

description

The TPPMO0115 is a synchronous buck controller capable of driving two external power FETs 180° out of phase.
The device requires a minimum of external standard filter components and switching FETs to regulate the
desired output voltage. This is achieved with an internal switching frequency of 200 kHz (typical).

The TPPMO0115 switch mode controller and associated circuitry provide efficient voltage regulation of greater
than 85%. The output voltage is set by two external resistors. During power up, when the output voltage reaches
90% of the desired value, the power good (PWRGD) output is transitioned high after a short delay of 1 ms to
5 ms. During power down, when the output voltage falls below 90% of the set value, the PWRGD output is pulled
low without any delay.

In the event the set output is in an over-voltage condition due to a system fault, the drive to the lower FET turns
on to correct the fault. There is a dead time between switching one FET ON while the other FET is switching
OFF to prevent cross conduction.

The TPPMO0115 is capable of driving high static load currents with minimal ripple on the output (<2%). The phase
sense input is used to sense the flow of current through the inductor during flyback to minimize ripple on the
output.

To optimize output filter capacitance, the voltage mode control is based on a fixed ON time during the start of
the cycle and hysteretic control during load transients. This allows the device to respond and maintain the set
regulation voltage.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
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functional block diagram
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Terminal Functions
TERMINAL
lfe} DESCRIPTION
NAME NO.
DRVH 5 O | Output for upper FET gate drive
DRVL 6 O | Output for lower FET gate drive
GND 8 O | Ground
NC/TEST 3 O | No connection, used for test purpose only
PHASE 4 | Phase sense input
PWRGD 2 O | Open-drain output for power good function
SEN 7 | Sense input
Vce 1 | Input voltage
3 1,
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absolute maximum ratings over operating free-air temperature (unless otherwise noted) T
Unregulated input voltage, Voo (see Notes L and 2) ... 24V
Drive output voltage, V(prvH) and VipryL) (see Notes1and 3) .....................oooiin. 126V
Power good voltage, Vipwrgp) (see Notes1and 2) ... 7V
Feedback voltage, V(sgny (see Notes Land 2) ... 7V
Phase sense voltage, Vipyasg) (See NOte 3) . ....... ... 7V
Continuous power dissipation, Pp ... ... o 0.4W
Electrostatic discharge susceptibility, V(ygmesp) (see Note 4) ... 2 kv
Operating ambient temperature range, TA . .. vttt e 0°C to 70°C
Storage temperature range, Totg cvvee —65°C to 150°C
Lead temperature (soldering, 10 SEC) TLEAD  « -+« v v vvrrtttmma e 260°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Allvoltage values are with respect to GND.

2. Absolute negative voltage values on these terminals should not be below —0.5 V.
3. Absolute negative voltage values on these terminals should not be below -1 V.
4. The human body model is a 100-pF capacitor discharged through a 1.5-kQ resistor into each terminal.

recommended operating conditions

MIN  NOM  MAX | UNIT

Unregulated input voltage, Vcc 11.4 12.6 Vv
Drive output current, [(pRvH) and I(DRVL) 500 mA
Power good voltage, V(pWRGD) 5 \Y
Feedback voltage, V(SEN) \
Phase sense voltage, V(PHASE) 0 \Y
Continuous power dissipation, Pp 100 mwW
Operating ambient temperature, Tp 55 °C
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dc electrical characteristics, T o =0°C to 55°C, Vcc = 12 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vcc=114V1to 126V, I =5At0 10 A,
VouT Output voltage See Figure 8 for external components, 1 \%
R1 =0, Ry is not present
n Efficiency IL=10A, See Figure 8 86%
. V(SEN) =<1Vor>13YV,
IQ Quiescent current VOUT=1V1013V 2 mA
AVO(AIO) Load regulation
AVO(AVI) Line regulation See Figure 8 -1% 1%
Temperature regulation
YOH(DRVH) Upper drive output voltage V(SEN) =09V, loH - 200 mA Yec 3V \%
VOL(DRVH) V(SEN) =12V, loL =-200 mA 1
V, SEN) = 1.2V,
V. ( IOH = 200 MA 5
OHRVL) || ower drive output voltage V(PHASE) <0V OH v
VOL(DRVL) V(SEN) =09V, loL =-200 mA 1
IIH V(SeN) =0.9V, V(PHASE) =5V 100
Phase input current ( ) ( ) LA
TN V(SEN) =12V, V(PHASE) = -0.3V -50
Ramp up sense input until PWRGD Vout* VouT*
v Sense output voltage for transition to high 0.86 0.96 v
(PWRGD) PWRGD detection range Ramp down sense input until PWRGD VoUT* VouT*
transition to low 0.63 0.71
IBIAS Sense feedback bias current V(SEN) = 1.08 V 5 LA
ac electrical characteristics, T 5 = 0°C to 55°C, V¢ = 12 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
fsw  Switching frequency Measured at DRVH terminal 200 kHz
V(DRVH) >0Vt 8V, V(SEN) > 1.1Vt 0.9V 50
tr Output rise time for both DRVH and DRVL ns
V(DRvL) >0Vt 8Y, V(SEN) 2 0.9Vto 1.1V 50
V(DRVH) > 8V 100V, V(SEN) 2> 0.9Vto 1.1V 50
tf Output fall time for both DRVH and DRVL ns
V(DRVL) 2> 8V 100V, V(SEN) > 1.1Vt 0.9V 50
tg Power good signal delay Dela)_/ _tlm_e for.V(SEN) >V(PWRGD) to PWRGD 1 5 ms
transitioning high
V(SEN) > 1.1V 10 0.9V, 50
Dead time between DRVH and DRVL Delay between V(pRryL) at0 V.and V(prvH) = 1.5V
tdt  switch conduction V(SEN) > 0.9V10o 1.1V, 50 "
Delay between V(pryH) at 0 Vand VipryL)=1.5V
thermal characteristics
MIN TYP  MAX | UNIT
ReJc Thermal impedance, junction-to-case 50 [ °C/w
ReJA Thermal impedance, junction-to-ambient 178 [ °C/w
*3 15
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TYPICAL CHARACTERISTICS

Tek SR 500MS5/s 239 Acqs
[

DRVH

1+:ZZZZ§ZZZZEZZZZEZZZZEZ

DRVL - f :

Figure 1. Dead Time Between Gate Drives Upper Switching OFF and Lower Switching ON

Tek HGIH 500MS/s 12 Acqs
[

Figure 2. Dead Time Between Gate Drives Upper Switching ON and Lower Switching OFF
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TYPICAL CHARACTERISTICS

Tek FIGIiH 50.0M5/s 19 Acqs
i T

‘L

AT 9.4mv
j@: 2:506 v

500V & M 1.00Hs ey 0V
10.0mv &

Figure 3. Output Voltage Ripple (Offset = 2.5 V) With NO Load

Tek FIYH 50.0M5/s 7 Acqgs
i T

HA

Figure 4. Output Voltage Ripple (Offset = 2.5 V) With 6 A Load
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TYPICAL CHARACTERISTICS

Tek SGIiH 50.0M5/s 27 Acqgs
EN o

)

i

1A 14.0my
j@: 2,506 v

T Load=12A ]

N
10.0mv &

Figure 5. Output Voltage Ripple (Offset = 2.5 V) With 12 A Load

Tek F{iiR 50.0Kk5/s 23 Acqgs
i T

1
i 1

1A 52.4mV
l@: 2.519 v

Ripple =52.4 mV

' Dynarhic Load Step' 1At08A

' ' “WMT.00ms TT0 N 20.0mV
20.0mv &

Figure 6. Output Voltage Ripple (Offset = 2.5 V) With Dynamic Load Switching (1 Ato 8 A)
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TYPICAL CHARACTERISTICS
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Figure 7. System Efficiency With Load Current (2.5-V Output)
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APPLICATION INFORMATION

5V

1.7 uH

0.1 uF:L l4.7 uF l4.7 uF lZZOO uF 2200 pF

12v

Supply DT Vee DRVH
@ 1k PHASE

1Vto 25V Vout

TPPMO0115 P
VbD _l‘_ 1500 uF 1500 uF
ZAO, k,Q Low ESR Low ESR
PWRGD DRVL 4.7 uF
GND
SEN

i
!

NOTES: A. The heavy lines must be kept short and connected to the ground plane construction for efficient results.
The feedback (sense) trace should be kept from the inductor flux.
The 1500-uF capacitor should have a low ESR to minimize output voltage ripple.
External FETs are MTD3302 or PHD55NO3LT.
Set the resistor values on the SEN terminal using the following formulas:
_ V,g(RL+R2)
ouT R2

Optional

mooO

. where Vref= 1V

F. Maximum efficiency is dependent on proper selection of external components.
G. Line and load regulation is dependent on proper selection of external components.

Optional: When resistor feedback network is not used, VoyT must be connected directly to SEN input to provide output regulation at
VouT = Vref:

Figure 8. Typical Application Schematic
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APPLICATION INFORMATION

Vce
1.7 uH
0.1 uF l L 47uF
l 4.7 uF T 1000 uF 1000 uF
( e ) PHD55NO3LT
1 8 -
| j_ Vcc  GND 4pH
A ASA NS
TPPMO115 1
12V Supply i LuF J lj- 1500 pF 1 |
] 1500 pF Low ESR ROLF| o
w—2] PWRGD  SEN|Z 1 PHD55NO3LT Low ESRT 4TWFT ‘ Q
20 kQ 680pF -
@ p ‘: 22Q 47 47 S
—3INnc DRVL |6 ] i
4700 pF =
4 5 i S
PHASE DRVH V 2P5 MEM >
250 O
1%
1kQ
1%
4 &
FQD13NO6L
- 0.1 uF
>
i
V1P25MEM V1T T : Tl 1uF
4.7 pF 1~ J Low ESR T~ | R
0.1 uF 220 uF P-Channel
T T Low ESR -
le
J7 —
A4

NOTES: A. The heavy lines must be kept short and connected to the ground plane construction for efficient results.
B. The performance of the regulator depends on the proper selection of the external components for the application.

Figure 9. Application Schematic for DDR Memory V. ppg and VT Supplies
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APPLICATION INFORMATION

Vce
1.7 uH
~ 0.1 uF l X 474F
l 4.7 uF T 1000 uF 1000 uF
"o ) PHD55NO3LT
Hy GND |8 - 4 uH
‘ cc “
TPPMO11 ‘
12V Supply i 1uF 0115 ll 1500 uF 1 |
J _ 1500 pF Low ESR 01uF| o
w—2{ PWRGD  SENI PHD55NO3LT Low ESRT 47 UF 7 T 8
20 kQ T 680pF — 220 ;
—3INc DRVL |6 ‘C J7 J7 y
4700 pF 5
[a
41 PHASE DRVH|2 i S
V 2P5 MEM
250 Q
1%
1kQ
1%
il Ik
|
Vece
FQD13NO06L 30001321 0.1uF
1%
— ’ 1%
-
‘ ‘ 450 Q
VCORE j_ l 1%
——AN—3
J 4.7 uF 220 pF ch |
0.1pF Low ESR P-Channe
_{
leH
—
Jl:1and2=1.8VV CORE <
Jl:2and 3=15VV CcORE

NOTES: A. The heavy lines must be kept short and connected to the ground plane construction for efficient results.
B. The performance of the regulator depends on the proper selection of the external components for the application.

Figure 10. Application Schematic for RAMBUS Memory V. ppg and V corg Supplies
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D (R-PDSO-G*)
14 PINS SHOWN

MECHANICAL DATA

PLASTIC SMALL-OUTLINE PACKAGE

0.050 (1,27)

e

AARAAAA

0.020 (0,51)
0.014 (0,35)

14

| ] 0.010 (0,25 W]

I

0.244 (6,20)
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

U000

0.008 (0,20) NOM

l

Gage Plane

v
[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

0°-8°

0.010 (0,25) E 0.004 (0,10)
0.069 (1,75) MAX 0.004 (0.10)
PINS **
8 14 16
DIM
0.197 0.344 0.394
A MAX (5,00) | (8,75) | (10,00)
0.189 0.337 0.386
A MIN 4,80) | (8,55 | (9,80)

4040047/D 10/96

NOTES: A.

Cow

Falls within JEDEC MS-012

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated
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