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5V/12V Supply Voltage

Integrated 5.2V LDO Regulator for 12V Input

Support 1 to 2, 2 to 4 Phase Extension

Low Power Dissipation

Low Charge Injection

Near Zero Switching Time

RoHS Compliant and Halogen Free

WQFN3x3 - 16L Package

General Description

Ordering Information

Features

2 to 4 Phase PWM Extender
for Multiphase Synchronous Buck Converter

rebmuNredrO egakcaP gnikraMpoT

DDQR1191Pu L61-3x3NFQW R1191Pu

The uP1911R is a high precision sequence array, which is
intended for operation phase number extension in
multiphase synchronous-rectified buck converter. It
consists of three individual sequence circuits to support
up to 2 to 4 phase extension application. This part has 4
PWM outputs for external MOSFET drivers, and 4 ISEN
inputs. With this phase extender, a 2-phase buck PWM
controller is able to control a 4-phase synchronous buck
regulator. This device has an internal LDO that regulates
12V input to a 5.2V output as the power supply of control
logic. Designed with 12V CMOS process, the uP1911R
provides high switching speed and low power dissipation.
The uP1911R is available in WQFN3x3 - 16L package.

Desktop Computer

Motherboards

Applications

Note: uPI products are compatible with the current IPC/
JEDEC J-STD-020 requirement. They are halogen-free,
RoHS compliant and 100% matte tin (Sn) plating that are
suitable for use in SnPb or Pb-free soldering processes.
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Typical Application Circuit
Low-Side MOSEFET Rds(on) Current Sense
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Typical Application Circuit
Inductor DCR Current Sense
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Functional Pin Description

.oN emaNniP noitcnuFniP

1 BNESI .tupnIBNESI .rotsiseraaivedongnihctiws2esahpotnipsihttcennoC

2 2NESI .tuptuO2NESI .nip2NESIrellortnocMWPotnipsihttcennoC

3 DNESI .tupnIDNESI .rotsiseraaivedongnihctiws4esahpotnipsihttcennoC

4 EDOMWS

.tupnIEDOMWS fognimitnoitcennocetats-nohctiwsgolanalanretniehtslortnocnipsihT
ebnactidna,tluafedehttaDNGotnipsihttcennoC.)2(1NESIot)D(CNESIro)B(ANESI
rofnoitcesecneuqeSnoitcennoCNESIeeS.gnimitgnihctiwsrehtonarofCCV5otdetcennoc

.liated

5 CNESI .tupnICNESI .rotsiseraaivedongnihctiws3esahpotnipsihttcennoC

6 1NESI .tuptuO1NESI .nip1NESIrellortnocMWPotnipsihttcennoC

7 ANESI .tupnIANESI .rotsiseraaivedongnihctiws1esahpotnipsihttcennoC

8 CCV21 .egatloVylppuSV21 .dnuorgotnipsihtmorfroticapaccimarecFu1fomuminimatcennoC

9 NE
.elbasiDtuptuOMWP ffostuptuoMWPllasecrofdnanoitarepolamronselbasidnipsihT

.woldellupsitinehw

01 CCV5
.egatloVtuptuOODL V2.5aotCCV21setalugertahtODLlanretnifotuptuoehtsinipsihT

V5elgnisroF.dnuorgotnipsihtmorfroticapaccimarecFu1fomuminimatcennoC.tuptuo
.V5otCCV21htiwrehtegotnipsihttcennoc,noitarepotupni

11 1MWP .tupnI1MWP .tuptuo1MWPrellortnocMWPehtotnipsihttcennoC

21 2MWP .tupnI2MWP .tuptuo2MWPrellortnocMWPehtotnipsihttcennoC

31 DMWP .tuptuODMWP .4esahprofrevirdTEFSOMlanretxefotupniehtotnipsihttcennoC

41 BMWP .tuptuOBMWP .2esahprofrevirdTEFSOMlanretxefotupniehtotnipsihttcennoC

51 CMWP .tuptuOCMWP 3esahprofrevirdTEFSOMlanretxefotupniehtotnipsihttcennoC .

61 AMWP .tuptuOAMWP 1esahprofrevirdTEFSOMlanretxefotupniehtotnipsihttcennoC .

daPdesopxE
.dnuorG hguorhtenalp/dnalsidnuorgehtotnipsihteiT.CIehtfodnuorglangisehtsinipsihT

.elbaliavanoitcennocecnadepmitsewoleht
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Functional Block Diagram
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Functional Description
Supply Voltage

The uP1911R works with a single 12V or 5V supply input
voltage. Figure 1 and Figure 2 show the ways of being
powered from 12V and 5V, respectively. For single 12V
input operation, connect 12VCC to a 12V voltage source,
and bypass this pin to ground with at least 1uF ceramic
capacitor for noise decoupling. An internal LDO regulator
regulates this 12V input to a 5.2V at 5VCC pin as the
power for the whole chip. Connect 1uF ceramic capacitor
from 5VCC to ground for noise decoupling. For single 5V
input operation, connect both 12VCC and 5VCC to a 5V
voltage source, and bypass 5VCC to ground with at least
1uF ceramic capacitor for noise decoupling. When the
uP1911R is directly supplied from 5V, the internal LDO is
inactive. The 12VCC voltage is monitored for power on reset
(POR). If 12VCC voltage is higher than the POR rising
threshold, the PWM outputs and ISEN sequence circuits
will be enabled. The POR threshold has a hysteresis to
avoid advertently shutdown.

 

5VCC

12VCC

GND

12V

Figure 1. Single 12V Supply Input

5VCC

12VCC

GND

5V

Figure 2. Single 5V Supply Input

PWM Output Sequence

The uP1911R has two individual sequence circuits to control
the PWM input and output sequence. Figure 3 shows the
sequence of PWM1, PWMA and PWMC. The PWM1
receives PWM signal from the voltage regulator (VR)
controller and outputs the received signal to PWMA or
PWMC in an alternating way. That is to say PWMA and
PWMC output the received signal in turn. For 2-phase to
4-phase application, the uP1911R receives signals
PWM[1,2] from VR controller and outputs them to
PWM[A:D]. Therefore, the operation phase number is
extended from 2 to 4, and the 2-phase PWM VR controller
can be used in a 4-phase VR design. Figure 4 shows the
2-phase to 4-phase PWM extension.

For the PWM controller uses its PWM pin as a multi-
function pin,a resistor will be connected from PWM pin to
GND to set parameter. Note that this resistor must be greater
than 15KΩ. Lower resistor value will cause incorrect PWM
voltage level at the PWM pin when the PWM controller
output is in tri-state (high-impedance state).

PWM1

PWMA

PWMC

Figure 3. Sequence of PWM1, PWMA and PWMC

PWM1

PWMA

PWM2

PWMC

PWMD

PWMB

Figure 4. Sequence of PWM[1,2] and PWM[A:D]
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Enable

Logic low of EN disables all PWM outpus off and tie the
EN pin to controller.

ISEN Connection Sequence

The uP1911R provides two individual sequence circuits to
control the ISEN connection sequence. The ISEN
connection sequence is for LGATE sensing or DCR
sensing. When SWMODE connects to GND, Figure 5
shows the sequence of PWM outputs and the ISEN
connection states. The on-state of the connection
betweenISEN1 and ISENA begins at the PWMC falling
edge,and it ends at the next PWMA falling edge. The on-
state of the connection between ISEN1 and ISENA allows
switching node voltage signal passing from ISENA to
ISEN1. The operational principle of ISEN1 to ISENC is
similar as described above. The on-state of the connection
between ISEN1 and ISENC begins at the PWMA falling
edge, and it ends at the next PWMC falling edge.

When SWMODE connects to 5VCC, Figure 6 shows the
sequence of PWM outputs and the ISEN connection states.
The on-state of the connection between ISEN1 and ISENA
begins at the PWMA falling edge,and it ends at the next
PWMC falling edge. The on-state of the connection between
ISEN1 and ISENA allows switching node voltage signal
passing from ISENA to ISEN1. The operational principle of
ISEN1 to ISENC is similar as described above. The on-
state of the connection between ISEN1 and ISENC begins
at the PWMC falling edge, and it ends at the next PWMA
falling edge.

The connection between ISEN1 to ISENA and ISEN1 to
ISENC changes in an alternating way. That is to say when
ISEN1 to ISENA connection is ON, ISEN1 to ISENC
connection is OFF, and vice versa.

There is a break-before-make delay time to ensure that
ISENA and ISENC never connect to each other. ISEN2 and
ISEN[B,D] works in a similar way.

Functional Description

ISEN1 to ISENA 
Connection

PWM1

PWMA

ISEN1 to ISENC 
Connection

PWMC

ON OFF

ON OFFOFF

OFFON

ON

Figure 5. Sequence of PWM Outputs and ISEN
Connection States

PWM1

PWMA

ISEN1 to ISENA     
Connection

ISEN1 to ISENC 
Connection

PWMC

ON OFF

ON OFFOFF

OFFON

ON

Figure 6. Sequence of PWM Outputs and ISEN
Connection States
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Note 1. Stresses listed as the above Absolute Maximum Ratings may cause permanent damage to the device.
These are for stress ratings. Functional operation of the device at these or any other conditions beyond those
indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum
rating conditions for extended periods may remain possibility to affect device reliability.

Note 2. Devices are ESD sensitive. Handling precaution recommended.

Note 3. θ
JA

 is measured in the natural convection at T
A
 = 25OC on a low effective thermal conductivity test board of

JEDEC 51-3 thermal measurement standard.

Note 4. The device is not guaranteed to function outside its operating conditions.

Note 5. Guaranteed by design.

(Note 1)

Supply Input Voltage 12VCC  ----------------------------------------------------------------------------------------------------------  -0.3V to +15V

ISENA~D/ISEN1~2/EN/SWMODE/PWM1~2  ------------------------------------------------------------------------------------  -0.3V to +7V

Storage Temperature Range  -----------------------------------------------------------------------------------------------------------  -65OC to +150OC

Junction Temperature  ------------------------------------------------------------------------------------------------------------------------------------  150OC

Lead Temperature (Soldering, 10 sec)  ------------------------------------------------------------------------------------------------------------  260OC

ESD Rating (Note 2)

HBM (Human Body Mode)  ---------------------------------------------------------------------------------------------------------------------  2kV

MM (Machine Mode)  -----------------------------------------------------------------------------------------------------------------------------  200V

Package Thermal Resistance (Note 3)
WQFN3x3 - 16L θJA  ---------------------------------------------------------------------------------------------------------------------  68OC/W
WQFN3x3 - 16L θJC  ----------------------------------------------------------------------------------------------------------------------  6OC/W

Power Dissipation, PD @ TA = 25OC
WQFN3x3 - 16L  -----------------------------------------------------------------------------------------------------------------------------------  1.47W

(Note 4)
Operating Junction Temperature Range  -------------------------------------------------------------------------------------------  -40OC to +125OC
Operating Ambient Temperature Range  -------------------------------------------------------------------------------------------  -40OC to +85OC
Supply Input Voltage, 12VCC  --------------------------------------------------------------------------------------------------------  +4.5V to +13.2V

Absolute Maximum Rating

Thermal Information

Recommended Operation Conditions
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM tinU

egatloVtupnIylppuS

dlohserhTROP V21 HTR_CC delbanestuptuo]D:A[MWP 0.3 4.3 4.4 V

siseretsyHROP V21 SYH_CC 1.0 3.0 64.0 V

tnerruCtupnIylppuS I CCV21 -- 5.2 0.5 Am

egatloVdetalugeRCCV5 V CCV5 V21=CCV21 59.4 02.5 54.5 V

hctiwSgolanA

ecnatsiseRnO R NO Am5.0=tnerruc]D:A[NESIot]2,1[NESI 001 002 003 Ω

scitsiretcarahCcimanyDhctiwSgolanA

emiTffOnruT T FFO

R DAOL k01= Ω C, DAOL V,Fp7.4= NESI V1=
)5etoN(

-- 51 -- sn

emiTnOnruT T NO

R DAOL k01= Ω C, DAOL VFp7.4= NESI V1=
)5etoN(

-- 03 -- sn

yaleDekaM-erofeB-kaerB T YLD C DAOL Fp7.4= )5etoN( -- 4.3 -- sn

citsiretcarahCtuptuOetaGcigoLlatigiDMWP

leveLdlohserhThgiHotZ-hgiH V H-ZiH_HI

R,]D:A[MWP DAOL k01= Ω dna,DNGot
k01 Ω CCV5ot

-- 43.2 08.2 V

leveLdlohserhTZ-hgiHothgiH V H-ZiH_LI 08.1 81.2 -- V

leveLdlohserhTZ-hgiHotwoL V ZiH-L_HI -- 38.0 02.1 V

leveLdlohserhTwoLotZ-hgiH V L-ZiH_LI 04.0 76.0 -- V

egatloVhgiHtuptuO V HO R DAOL k01= Ω DNGot 5.4 9.4 -- V

egatloVwoLtuptuO V LO R DAOL k01= Ω CCV5ot -- 1.0 4.0 V

emiTwoLmuminiMtuptuO T NIM_L V5.1otV3.3=tupni]2,1[MWP )5etoN( -- 002 -- sn

emiTyaleDwoLothgiHtuptuO T YLD_LH -- 51 06 sn

emiTyaleDhgiHotwoLtuptuO T YLD_HL -- 51 06 sn

egatloVEDOMWS

hgiHtupnI V H_WS 2.2 -- -- V

woLtupnI V L_WS -- -- 8.0 V

egatloVelbanE

hgiHtupnI V H_NE 2.2 -- -- V

woLtupnI V L_NE -- -- 8.0 V

emiTyaleDelbanE

yaleDhgiHelbanE V H_NE
008 0052 0005 sn

yaleDwoLelbanE V L_NE
001 005 0001 sn

(Test Condition: 12VCC = 12V, TA = 25OC, unless otherwise specified)
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PWM1 (5V/Div)

 PWMA (5V/Div)

PWMA (5V/Div)

 PWMC (5V/Div)

5VCC(2V/Div)

PWMA (5V/Div)

 PWMC (5V/Div)

5VCC(5V/Div)

12VCC (5V/Div)

PWM1 (5V/Div)

 PWMA (5V/Div)

PWMA (5V/Div)

 PWMC (5V/Div)

5VCC(2V/Div)

PWMA (5V/Div)

 PWMC 
(5V/Div)

5VCC(5V/Div)

12VCC 

(5V/Div)

Typical Operation Characteristics
Power ON from 12V

4ms/Div
VCC = 12V,  PWM Freq. = 300kHz

Power OFF from 12V

20ms/Div
VCC = 12V,  PWM Freq. = 300kHz

Power ON from 5V

4ms/Div
VCC = 5V,  PWM Freq. = 300kHz

Power OFF from 5V

40ms/Div
VCC = 5V,  PWM Freq. = 300kHz

PWM1 to PWMA Rising Delay

20ns/Div
VCC = 12V

PWM1 to PWMA Falling Delay

20ns/Div
VCC = 12V
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PWMA 
(5V/Div)

 PWMC 
(5V/Div)

PWM1(5V/Div)

 ISEN1(1V/Div)

 PWMA (5V/Div)

Enable (2V/Div)

PWMC (5V/Div)

PWM (5V/Div)

PWM (5V/Div)

 PWMA (5V/Div)

Enable (2V/Div)

PWMC (5V/Div)

PWMA (5V/Div)

 PWMC (5V/Div)

ISENA (1V/Div)

ISENC (1V/Div)

PWMA (5V/Div)

 PWMC (5V/Div)

ISENA (1V/Div)

ISENC (1V/Div)

PWM1 (5V/Div)

 PWMA (5V/Div)

PWMC (5V/Div)

Typical Operation Characteristics
Sequence of PWM1, PWMA and PWMC

2us/Div
VCC = 12V, PWM Freq. = 300kHz, D = 10%

Sequence of PWMA, PWMC and ISENA,
ISENC in Low Duty Cycle

2us/Div
VCC = 12V, PWM Freq. = 300kHz, D = 10%,

VISEN1 = 1V, ISENA/C RLOAD = 10kΩ
Sequence of PWMA, PWMC and ISENA,

ISENC in High Duty Cycle

2us/Div
VCC = 12V, PWM Freq. = 300kHz, D = 85%,

VISEN1 = 1V, ISENA/C RLOAD = 10kΩ

Enable High to Low Delay Time

2us/Div
VCC = 5V,  VIN = 12V

Enable Low to High Delay Time

2us/Div
VCC = 5V,  VIN = 12V

ISEN Connection Sequence

1us/Div
VCC = 5V,  VIN = 12V, Enable = High

ISENA = 1V, ISENC = 2 V ,SWMODE = High
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PWMA 
(5V/Div)

 PWMC 
(5V/Div)

PWM1(5V/Div)

 ISEN1(1V/Div)

5.1

5.15

5.2

5.25

5.3

5.35

0 0.02 0.04 0.06 0.08 0.1

VIN = 12V
VIN = 10.8V

VIN = 13.2V

5VCC Load Regulation

5VCC Load (A)
C5VCC = 0.1uF

5V
C

C
(V

)

Typical Operation Characteristics
ISEN Connection Sequence

1us/Div
VCC = 5V,  VIN = 12V, Enable = High

ISENA = 1V, ISENC = 2 V ,SWMODE = Low

4
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4 5 6 7 8 9 10 11 12 13 14 15

5VCC Line Regulation

12VCC (V)
Load = 0A, C5VCC = 0.1uF
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Package Information

Note
1.Package Outline Unit Description:

BSC: Basic. Represents theoretical exact dimension or dimension target
MIN: Minimum dimension specified.
MAX: Maximum dimension specified.
REF: Reference. Represents dimension for reference use only. This value is not a device specification.
TYP. Typical. Provided as a general value. This value is not a device specification.

2.Dimensions in Millimeters.
3.Drawing not to scale.
4.These dimensions do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15mm.

WQFN3x3-16L

2.90 - 3.10

Pin 1 mark
Bottom View - Exposed Pad

1.40-1.80
0.18 - 0.30

1.40 - 1.80 0.30 - 0.50

2.90 - 3.10

0.00 - 0.05 0.20 REF

0.70 - 0.80
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Important Notice

The contents of this document are provided in connection with uPI Semiconductor Corp. (“uPI”) products. uPI makes no
representations or warranties with respect to the accuracy or completeness of the contents of this publication and
reserves the right to make changes to specifications and product descriptions at any time without notice.

No license, whether express, implied, arising by estoppel or otherwise, to any intellectual property rights, is granted by
this publication. Except as provided in uPI’s terms and conditions of sale for such products, uPI assumes no liability
whatsoever, and uPI disclaims any express or implied warranty relating to sale and/or use of uPI products, including
liability or warranties relating to fitness for a particular purpose, merchantability, or infringement of any patent, copyright
or other intellectual property right. uPI products are not designed, intended, authorized or warranted for use as components
in systems intended for medical, life-saving, or life sustaining applications. uPI reserves the right to discontinue or
make changes to its products at any time without notice.

Copyright 2019 ©, uPI Semiconductor Corp. All rights reserved.

uPI, uPI Micro Power Intellect logo, and combinations thereof, are registered trademarks of uPI Semiconductor Corp.

Other product names used in this publication are for identification purposes only and may be trademarks of their
respective companies.

uPI Semiconductor Corp.
9F.,No.5, Taiyuan 1st St. Zhubei City, Hsinchu, Taiwan, R.O.C.

TEL : 886.3.560.1666   FAX : 886.3.560.1888


