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TFT-LCD TV Panel Power Solution

The uP6668 is a complete power supply solution for TFT-
LCD application with VIN range from 8V to 14V. The uP6668
includes a boost converter with p-channel MOSFET for
timing sequence, a buck converter, a VGL regulator, a VGH
regulator, an OP Amplifier for VCOM, stable voltage
reference for Gamma R-string or IC, power good function,
and gate shading function.

The uP6668 integrates a power MOSFET and program soft
start for boost converter. The p-channel MOSFET for timing
sequence is turned on by EN pin. The boost converter
provides the source drivers with supply voltage. The buck
converter provides the logic system with supply voltage.
VGL regulator supplies charge pump for TFT-LCD gate-off
voltage. VGH regulator supplies charge pump for TFT-LCD
gate-on voltage. The operation amplifier is used for VCOM.
The uP6668 provides the Gamma reference with a stable
voltage source. Power good function provides a signal for
timing controller when power on. The uP6668 integrates
high-voltage switches for gate shading function to modulate
the voltage applied to gate IC.

For the boost and buck converters, switching frequency
can be selected by external circuit connection. The uP6668
provides over temperature protection, over-voltage
protection, under-voltage protection and current limit to
achieve complete protection. The uP6668 is available in
the WQFN7x7-48L package.

����� TFT-LCD TV Panel

����� 8V to 14V Input Voltage Range

����� 20V Boost Converter with 4.2A Power MOSFET

����� 500kHz/750kHz Selectable Switching Frequency

����� External P-Channel MOSFET for Boost Output

����� Buck Converter with 2.5A Power MOSFET

����� Power Good Function

����� Regulated VGL

����� Regulated VGH

����� High-Voltage Switches for Gate Shading Function

����� OP Amplifier for VCOM

����� Under-Voltage Lockout

����� Over-Voltage Protection

����� Over-Current Protection

����� Over Temperature Protection

����� Short Circuit Protection

����� WQFN7x7-48L Package

����� RoHS Compliant and Halogen Free
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Note:
(1) Please check the sample/production availability with
uPI representatives.
(2) 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

GDLX

FBP

DLY1

REF

PGND

AVDD
16V

R1

R2

FB
INB

GREF_I

EN

SS

COMP

VGHC

DRVPFSEL

LXB

BST

VDET

VIN

VIN

Css

GD_S

1nF

C1

C4

0.1uF

L1

10uH

L2

D1

C5 D2

VBuck

VBuck

FBB

FBN

R6

REF

R5

DRVN
C10

0.1uF
1uF

C11

VGL

CAPN
0.1uF

0.1uF

INVL
0.1uF

VIN

VLO
1uF

VLO

D4

0.22uF
REF

GND

AVDD

R9

R10

GREF_O
GREF_O

0.1uF

GREF_FB

ILIM

D5

D3

0.1uF
C14

C13

C12

CAPP
0.1uF

VGH

1uFR7

R8
C15
33pF

VGH
VGHM_END

C3

From Tcon

VGH

AVDD

25k

13.3k

2.2k

VGHM
1.61k

1.3nF
VGHM_DSG

1k

CPGND

PG
10k

VLO (or 3.3V)
R11

R12

68.1k

422kOP_SUP
AVDD

OP_P

OP_O

13.3k

2.2k

OP_N

3

OGND

150uF

0.1uF

uP
I C

on
fid

en
tia

l



uP6668Conceptual

3uP6668-DS-C3200, Dec. 2014
www.upi-semi.com

Functional Pin Description
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Functional Pin Description

.oN emaNniP noitcnuFniP
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Functional Block Diagram
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The uP6668 is a complete power supply solution for TFTLCD
TV application. The uP6668 includes a boost converter, a
buck converter, a VGL regulator, a VGH regulator, VGH
modulation function, a power good function, a OP amplifier
for Vcom, and a high accuracy LDO for Gamma reference.

Buck Regulator

�����     Buck Output Setting

uP6668 supports two modes to set buck output. The first
mode is fixed mode. The buck output will be 3.3V by
connecting FBB to GND. The second mode is for adjustable
buck output by external feedback series of resistors.

Buck output voltage setting equation:

)
4R3R

3R
1(REFVBuck

+
+×=

where REF = 1.25V, R3 and R4 are shown in Typical
Application Circuit.

It is recommended that the on-time of buck in CCM is
larger than 200ns.
�����     Selectable Switching Frequency

The buck switching frequency can be selected by FSEL
pin as below table:

LESF ycneuqerF

L zHk005

H zHk057

�����     Soft Start (Buck)

The uP6668 provides soft-start function for buck converter
to minimize the inrush current. Buck ramps up to the
setting voltage in 128 steps in 3ms (typ.) after REF rises
higher than REF’s UVLO. The buck fault protection is
disabled during its soft-start.

�����     Over Current Protection (Buck OCP)

The buck converter has the function for over-current
protection to limit peak inductor current. It prevents large
current from damaging the inductor and diode. During the
ON time, once the inductor current exceeds the current
limit, the internal power MOSFET turns off immediately
and shortens the duty cycle. Therefore, the output voltage
drops if the over-current condition occurs. The buck current
limit is typically 2.5A.

Boost Regulator

�����     Boost Output Setting

Step-up: Output voltage is adjusted by external feedback
series of resistors.

Boost output voltage setting equation (unit in V):

)
2R
1R

1(REFAVDD +×=

where REF = 1.25V, R1 and R2 are shown in Typical
Application Circuit.

�����     Selectable Switching Frequency

The boost switching frequency can be selected by FSEL
pin as below table:

LESF ycneuqerF

L zHk005

H zHk057

�����     Gate Driver Isolate Function

The GD pin can be used to control external isolation switch.
The GD supports PMOS device isolate input voltage and
power inductor. When EN is low, GD is internally pulled to
GD_S through a 25Ω resistor and then the external p-
channel MOSFET is off. When V

IN
 > UVLO and EN = High,

the GD pin is pulled low by 10uA current source. When GD
falls lower than threshold voltage of p-channel MOSFET
from GD_S, external p-channel MOSFET is on. When GD
falls deeper than GD_S - 6V (GD done), the boost regulator
is enable and the soft-start begins.

When the p-channel MOSFET is not used, let GD be floating
and GD_S to boost output.

�����     Soft Start (Boost)

The uP6668 provides soft-start function for boost converter
to minimize the inrush current. There are two soft-start
features for boost converter. The first one is that boost
ramps up to set voltage in 128 steps in 16ms after GD
done if the capacitance on SS pin is smaller than 200pF.
The second one is that a 5uA current source will charge
the capacitor on SS pin and boost ramps up to setting
voltage between GD done and SS > 1.25V if the capacitance
on SS pin is larger than 200pF. The capacitance at SS pin
should be smaller than 100nF. The boost under voltage
protection and short circuit protection are disabled before
its soft-start completed.

�����     Over Current Protection (Boost OCP)

The boost converter has the function for over-current
protection to limit peak inductor current. It prevents large
current from damaging the inductor and diode. During the
ON time, once the inductor current exceeds the current
limit, the internal power MOSFET turns off immediately
and shortens the duty cycle. Therefore, the output voltage
drops if the over-current condition occurs. Actual current
limit is always larger than the nominal value because of
the internal circuit delay. Current limit is also affected by
the input voltage, duty cycle, and inductor value.

The boost current limit can be adjusted by the resistor on
ILIM pin.

Functional Description
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The setting equation is as follows (unit in A):

)
R

k68
(2.4I

LIM
LIM −=

�����     Over Voltage Protection (Boost OVP)

The boost converter contains over voltage protection. The
function limits output voltage when FB short to ground or
floating. OP_SUP pin or GD_S pin is used to detect boost
output. The function will turn off boost converter switch
when OVP happens. It remains turned off until below the
OVP hysteresis voltage, and then the boost converter
switch starts switching again.

Gate-Low Regulator

�����     Gate-Low Voltage Setting

The gate-low regulator provides the TFT-LCD gate off voltage.
The charge pump can provide a programmable output
voltage. To regulate the output voltage must set the resistive
voltage-divider sensing at FBN pin as shown in Typical
Application Circuit. The error amplifier varies the difference
voltage by sensing FBN pin to regulate the output voltage
as the following equation (unit in V):

)
6R
5R

(25.0VGL −=

�����     Soft Start (Negative Charge Pump)

The uP6668 provides soft-start function for negative charge-
pump to minimize the inrush current. The negative charge-
pump ramps down to the setting voltage in 128 steps in
1.8ms (typ.) after buck soft-start is finished. The negative
charge-pump under voltage protection and short circuit
protection are disabled before its soft-start completed.

Gate-High Regulator

�����     Gate-High Voltage Setting

The gate-high regulator provides the TFT-LCD gate on
voltage. The charge pump can provide a programmable
output voltage. To regulate the output voltage must set the
resistive voltage-divider sensing at FBP pin as shown in
Typical Application Circuit. The error amplifier varies the
difference voltage by sensing FBP pin to regulate the output
voltage as the following equation (unit in V):

)
8R
7R

1(25.1VGH +×=

�����     Soft Start (Positive Charge Pump)

The uP6668 provides soft-start function for positive charge-
pump to minimize the inrush current. The positive charge-
pump ramps up to the setting voltage in 128 steps in 2ms
(typ.) after boost soft-start is finished. The positive charge-
pump under voltage protection and short circuit protection
are disabled during its soft-start.

Operational Amplifier

The OP amplifier in uP6668 is used for Vcom. It features
100mA sink or source short-circuit current, 45V/us slew
rate, and 20MHz for 3dB bandwidth.

Linear Regulator (VLO)

The uP6668 includes a linear regulator for IC internal used.
The output is 5V fixed. The total external load ability is
25mA . Bypass VLO to GND with a minimum 1uF ceramic
capacitor.

Reference Voltage (REF)

The reference output is 1.25V (typ.) and sourcing ability is
50uA at least. Bypass REF with a 0.22uF capacitor to GND.

High Accuracy LDO for Gamma Reference

The LDO is used for Gamma correction R-string or Gamma
IC reference. This LDO features high output accuracy
(+0.5%) and lo-dropout voltage (0.25V typ.) and can supply
at least 60mA. To regulate the output voltage must set the
resistive voltage-divider sensing at GREF_FB pin as shown
in Typical Application Circuit. The error amplifier varies the
difference voltage by sensing GREF_FB pin to regulate
the output voltage as the following equation (unit in V):

)
10R
9R

1(25.1O_GREF +×=

Select R10 in the 10kΩ to 50kΩ range.

Power Good Function

PG is an open-drain output with external resistor to VLO or
VBuck. PG is active after VLO rises above UVLO threshold.
The voltage detector monitors the VDET voltage and PG is
pulled to GND while VDET is lower than the detecting level.
The detecting level is decided by an external resistor divider
as shown in Typical Application Circuit. The detect voltage
follows the equation below (unit in V):

)
R12
R11

(11.25VIN_PG +×=

where V
IN_PG

 is the desired power good threshold.

Gate Shaping Function

When gate shaping function is disabled, Q1 and Q2 are
turned off and VGHM is discharged via the 1kΩ resistor
over Q3. The gate shaping function is enabled after VGH
soft start is completed. Then, the capacitor at DLY1 is
charged with a 10uA current source. After DLY1 voltage is
over 1.25V, Q3 is turned off and Q1 and Q2 is controlled by
VGHC. With VGHC =high, Q1 is turned on and Q2 is turned
off. VGHM will be VGH through Q1. When VGHC = low, Q1
is turned off and Q2 is turned on. VGHM is discharged by
the resistor connected to the VGHM_DSG pin. Once VGHM

Functional Description
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is discharged to ten times VGHM_END, Q2 is turned off
and VGHM is high impedance. When the junction tem-
perature exceeds 160oC, a thermal sensor immediately
activates the fault protection that shuts down all the out-
puts. Cycle the input voltage to clear the fault latch and
restart the uP6668. This function is functional only if VDET
is high, or VGHM will be VGH all the time.
It is recommended that the gate shaping end volate level is
lower than 20V (VHGM_END < 2V) and the voltage differ-
ence between VGH and gate shaping end voltage level is
larger than 20V.

Protection Function

�����     Under Voltage Protection (UVP)

During operation, if any output of the four regulators (boost,
buck, positive charge-pump, and negative charge-pump)
goes lower than its respective under voltage protection
threshold, the uP6668 activates an internal fault timer. If
any condition or the combination of conditions from AVDD,
VGH, or VGL indicates a continuous fault for the fault timer
duration (50ms typ.), the uP6668 latches off all its outputs
except for Buck. Only if the Buck UVP happens, the uP6668
latches off all its outputs. Recycle VIN to recover normal
operation.

�����     Short-Circuit Protection (SCP)

If a short happened to any of the three regulator outputs
(AVDD, VGH, and VGL), no fault timer is applied; the uP6668
latches off immediately except for Buck. Only if the Buck
SCP happens, the uP6668 latches off all its outputs.
Recycle VIN to recover normal operation.

�����     Over Temperature Protection

The uP6668 has thermal protection function to prevent the
excessive power dissipation from overheating. When the
junction temperature exceeds 160OC, a thermal sensor
immediately activcates the fault  protection that shuts down
all the outputs. Cycle the input voltage to clear the fault
latch and restart the uP6668. For continuous operation,
do not operate over the maximum junction temperature
rating around 150OC.

Power On Sequence

The internal reference voltage (REF) starts up when VLO
is above its UVLO threshold. The buck converter starts up
in 3ms when REF is above its UVLO threshold. After the
buck converter soft-start is done, UVP and SCP of the
buck converter activate and the negative charge-pump soft-
start begins within 1.8ms. After the negative charge-pump
soft-start is done, UVP and SCP of the buck converter
activate.

When EN goes to high, a 10uA current source starts to
pull down GD pin, and the external p-channel MOSFET is
turned on as V

GD
 is lower than the threshold voltage of the

p-channel MOSFET. When V
GD

 is lower than the GD-done
threshold (V

GD_S
 - 6V), the boost converter soft-start begins.

Gamma reference is enabled at the same time.

After the boost soft-start completed, the UVP and SCP of
boost converter activate and the positive charge-pump soft-
start begins within 2ms. After the positive charge-pump
soft-start completed, the UVP and SCP of the positive
charge-pump activate. The delay block for high-voltage
switches activates at the same time. A 10uA current source
charges the capacitor on DLY1 pin. When V

DLY1
 reaches

REF, the high-voltage switches block is enabled.

Functional Description

1.25V

10uA
DLY1

EN GPM

9R

R

1kohm

VGHC
VGHM_END

VGHM_DSG

VGHM

VGH

Q1

Q2
Q3

Figure 1. Gate Shaping Function Block Diagram
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Functional Description

VLO UVLO

INVL UVLO

REF UVLO

GD Done

REF

INVL

VLO
VBuck
REF

VGL

PG

EN

VGH

AVDD
GREF_O

SS
DLY1

VGHM

GD

REF

TIME

tSS for buck
tSS for VGL

tSS for boost

tSS for VGH
VGHM depends 

on VGHC

Figure 2. Power On Sequence

Figure 3. Power Off Sequence

Power Off Sequence

The boost converter, buck converter, positive charge-pump,
negative charge-pump, and high-voltage switching block
all start to shut down when INVL drops below its UVLO
threshold. VLO stays flat until INVL does not have enough
headroom. REF starts to fall after VLO drops below its
UVLO threshold.

Gamma reference GREF_O stays flat until AVDD does not
have enough headroom. The external p-channel MOSFET
still turns on after VLO drops below its UVLO threshold to
guarantee GREF_O does not go over AVDD.

PG is pulled low after its input voltage (VBuck in this case)
drops below the designated threshold. After VLO drops
below its UVLO threshold, PG is not controlled and is
resistively pulled up to its input voltage (VLO in this case.)

VGH and VGHM will be discharged by uP6668 as VIN is
lower than its UVLO threshold.

TIME

VLO UVLO
INVL UVLO

INVL

VLO

REF

VGL

VGH

AVDD
GREF_O

PG

VBuck

VGHM depends 
on VGHC

VGHM

TIME

TIME

TIME
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(Note 1)

INVL, INB, OP_SUP, EN, FSEL, GD, GD_S, GREF_I to GND------------------------------------------------  -0.3V to +24V

PGND, OGND, CPGND, to GND  ------------------------------------------------------------------------------  -0.3V to +0.3V

DLY1, VGHC, VGHM_END, VLO to GND----------------------------------------------------------------------- -0.3V to +7.5V

REF, FBP, FBN, FB, FBB, COMP, SS, ILIM, PG, VDET, GREF_FB, VBuck to GND -------------- -0.3V to (VLO +0.3V)

LX to PGND -------------------------------------------------------------------------------------------------------- -0.3V to +24V

OP_P, OP_N, OP_OUT to OGND ------------------------------------------------------------------ -0.3V to (OP_SUP +0.3V)

DRVP to CPGND ---------------------------------------------------------------------------------------- -0.3V to (CAPP +0.3V)

LXB to PGND -------------------------------------------------------------------------------------------- -0.3V to (CAPN +0.3V)

CAPP to GND----------------------------------------------------------------------------------------------- -0.7V to (INB +0.3V)

BST to VLO ---------------------------------------------------------------------------------------------- -0.3V to (GD_S +0.3V)

VGH to GND ------------------------------------------------------------------------------------------------ -0.3V to (INB +0.3V)

VGHM, VGHM_DSG to GND ------------------------------------------------------------------------------------- -0.3V to +30V

VGHM to VGHM_DSG--------------------------------------------------------------------------------------------- -0.3V to +40V

GREF_O to GND ------------------------------------------------------------------------------------------0.3V to (GREF +0.3V)

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)

WQFN7x7-48L θ
JA

 -------------------------------------------------------------------------------------------------------------------  31°C/W
WQFN7x7-48L θ

JC
 -------------------------------------------------------------------------------------------------------------------  2°C/W

Power Dissipation, PD @ TA = 25°C
WQFN7x7-48L  ------------------------------------------------------------------------------------------------------------------------------  3.23W

(Note 4)

Operating Junction Temperature Range--------------------------------------------------------------------------------  -40°C to +125°C
Operating Ambient Temperature Range --------------------------------------------------------------------------------------  -40°C to +85°C

Absolute Maximum Rating

Thermal Information

Recommended Operation Conditions

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
 = 25°C 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.uP
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retemaraP lobmyS snoitidnoCtseT niM pyT xaM tinU

V LVNI V, BNI egnaRtupnIylppuS 8 -- 41 V

tnerruCtnecseiuQBNI+LVNI
gnihctiwsBXLylnO

V( BF V= PBF V,V5.1= NBF )V0=
hgih=LESF,OLV=NE

-- 5.8 02 Am

tnerruCybdnatSBNI+LVNI
gnihctiwstonBXL

V( BF V= BBF V= PBF V,V5.1= NBF )V0=
hgih=LESF,OLV=NE

-- 5 -- Am

ycneuqerFnoitarepO ERF
ecnadepmihgihroLVNI=LESF 036 057 078

zHk
DNG=LESF 024 005 085

egatloVwoLtupnILESF zHk005 -- -- 6.0 V

egatloVhgiHtupnILESF zHk057 6.1 -- -- V

ecnatsiseRpu-lluPLESF -- 1 -- MΩ

tuokcoL-egatlovrednULVNI LVNI OLVU siseretsyhlacipytVm051,gnisirLVNI 0.6 0.7 0.8 V

remiTegatloVrednU -- 05 -- sm

rotalugeRLV

egatloVtuptuOLV OLV
I OLV V,Am52= BF V= BBF V= PBF ,V1.1=
V NBF )gnihctiwssrotalugerlla(V4.0=

58.4 5 51.5 V

tuokcoL-egatlovrednULV
dlohserhT

OLV OLVU siseretsyhlacipytVm05,gnisirOLV 5.3 9.3 3.4 V

egatloVecnerefeR

egatloVtuptuOFER FER daollanretxeoN 5732.1 052.1 5262.1 V

noitalugeRdaoLFER I<A0 DAOL Au05< -- -- 5 Vm

tnerruCkniSFER noitalugeRnI 01 -- -- Au

tuokcoL-egatlovrednUFER
dlohserhT

FER OLVU siseretsyhlacipytVm052,gnisirFER -- 0.1 2.1 V

rotalugeRkcuB

edoMdexiFniegatloVtuptuO kcuBV daolon,DNG=BBF 432.3 3.3 663.3 V

edoMelbatsujdAniegatloVBBF BBF daolon,V5.2=kcuBV 5732.1 52.1 5262.1 V

dlohserhTedoMelbatsujdABBF
egatloV

1.0 51.0 2.0 V

egnaRelbatsujdAegatloVtuptuO kcuBV 5.1 -- 5 V

leveLPVUBBF V PVU_UB egdegnillaF 69.0 0.1 40.1 V

tnerruCegakaeLtupnIBBF I KAEL_UB V52.1=BBF 05 521 002 An

noitalugeRdaoLCD I<A0 DAOL A2< -- 5.0 -- %

noitalugeReniLCD V2.31<BNI<V8.01,daoloN -- 1.0 -- V/%

Electrical Characteristics
(VIN= VINVL= VINB =12V, VOP_SUP = VGREF_I =15V, TA = 25OC, unless otherwise specified)
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM tinU

hctiwSSOMnBNI-ot-BXL
ecnatsiseR-nO

R )NO(SD_UB -- 001 002 mΩ

hctiwSSOMnDNG-ot-BXL
ecnatsiseR-nO

6 01 32 Ω

hctiwSSOMpOLV-ot-TSB
ecnatsiseR-nO

03 04 011 Ω

timiLtnerruCevitisoPBXL I MIL_UB 2 5.2 3 A

emiTpmaRtratS-tfoS t SS_UB timilllufotoreZ -- 3 -- sm

rotcaFytuDmumixaM D UB 07 87 58 %

retrevnoCtsooB

egnaRegatloVtuptuO V DDVA V LVNI -- 02 V

elcyCytuDmumixaMrotallicsO D OB 07 87 58 %

egatloVnoitalugeRBF V BF C,PMOC=BF PMOC Fn1= 5732.1 52.1 5262.1 V

leveLPVUBF V PVU_OB egdegnillaF 69.0 0.1 40.1 V

noitalugeRdaoLBF I DDVA llufotA1.0= -- 5.0 -- %

noitalugeReniLBF V NI I,V2.31otV8.01= DDVA Am001= -- 80.0 -- V/%

tnerruCsaiBtupnIBF I BF V BF V52.1= 03 521 002 An

ecnatcudnocsnarTBF ∆ =I + PMOC=BF,PMOCtaAu5.2 003 065 007 Su

niaGegatloVBF PMOCotBF -- 0041 -- V/V

tnerruCegakaeLXL I KAEL_OB V02=XLV,V5.1=BF -- 01 04 Au

timiLtnerruCXL I MIL_OB

R,V1.1=BF MILI detcennocnu= 6.3 2.4 8.4
A

Rhtiw,V1.1=BF MILI nipMILIta %02- -86(-2.4
)MILIR/k %02+

egatloVMILI R MILI k5.06= Ω 65.0 526.0 96.0 V

ecnatsisersnarTesneS-tnerruC 91.0 12.0 52.0 A/V

ecnatsiseR-nOXL R )NO(SD_OB -- 1.0 581.0 Ω

doirePtratS-tfoS t SS_OB C SS Fp002< -- 61 -- sm

tnerruCtratS-tfoS I SS V SS V2.1= 4 5.5 7 Au

lortnoChctiwSnoitalosIrevirDetaG

ecnatsiseRpu-lluPS_DGotDG V0=NE -- 52 05 Ω

tnerruCkniStuptuODG OLV=NE 5 01 51 Au

dlohserhTenoDDG V DGV-S_DG OLV=NEta 5 6 7 VuP
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM tinU

rotalugeRpmuPegrahCHGV

egnaRylppuStupnIS_DG 0.8 -- 02 V

tnerruCylppuStupnIS_DG )gnihctiwson(V5.1=PBF -- 51.0 3.0 Am

dlohserhTegatlovrevOS_DG V PVO_OB

lacipytVm052,gnisirS_DG
siseretsyh

1.02 12 22 V

egatloVnoitalugeRPBF V PBF 5732.1 52.1 5262.1 V

rorrEnoitalugeReniLPBF V S_DG tuopordniton,V61otV11= -- -- 2.0 V/%

tnerruCsaiBtupnIPBF I PBF V BF V5.1= 05- -- 05 An

TEFSOMlennahC-pPVRD
ecnatsiseR-nO

-- 5.1 3 Ω

TEFSOMlennahC-nPVRD
ecnatsiseR-nO

-- 1 2 Ω

leveLPVONBF V PVU_CN egdegnisiR 027 008 088 Vm

pmuP-egrahCevitageN
doirePtratS-tfoS

t SS_CN

ecnadepmihgihroLVNI=LESF -- 2 --
sm

DNG=LESF -- 3 --

rotalugeRpmuPegrahCLGV

egatloVnoitalugeRNBF V FER V- NBF 99.0 0.1 10.1 V

tnerruCsaiBtupnIPBF I NBF V NBF V0= 05- -- 05 An

rorrEnoitalugeReniLPBF V BNI tuopordniton,V61otV11= -- -- 2.0 V/%

TEFSOMlennahC-pNVRD
ecnatsiseR-nO

-- 5.1 3 Ω

TEFSOMlennahC-nNVRD
ecnatsiseR-nO

-- 1 2 Ω

leveLPVONBF V PVU_CN egdegnisiR 027 008 088 Vm

pmuP-egrahCevitageN
doirePtratS-tfoS

t SS_CN

ecnadepmihgihroLVNI=LESF -- 2 --
sm

DNG=LESF -- 3 --

reifilpmAlanoitarepO

egnaRylppuSPO V PUS_PO 8 -- 02 V

dlohserhTegatlovrevOPUS_PO V PVO_OB V PUS_PO Vm002=siseretsyh,gnisir 1.02 12 22 V

tnerruCylppuSPUS_PO
V,noitarugifnocreffuB P_PO V= N_PO

V= PUS_PO daolon,2/
-- 2 4 Am

egatloVtesffOtupnI V(<V2 P_PO V, N_PO V(<) PUS_PO )V2- 02- 0 02 Vm

tnerruCsaiBtupnI V(<V2 P_PO V, N_PO V(<) PUS_PO )V2- 1- -- 1+ Au

egatloVedoM-nommoCtupnI
egnaR

0 -- V PUS_PO VuP
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM tinU

noitcejeRedoM-nommoCtupnI
oitaR

V(<V2 P_PO V, N_PO V(<) PUS_PO )V2- -- 08 -- Bd

hgiHgniwSegatloVtuptuO I O_PO Am52=
V PUS_PO

023-
V PUS_PO

051-
-- Vm

woLgniwSegatloVtuptuO I O_PO Am52-= -- 051 003 Vm

niaGegatloVlangiSegraL V(<V2 P_PO V, N_PO V(<) PUS_PO )V2- -- 08 -- Bd

etaRwelS V(<V2 P_PO V, N_PO V(<) PUS_PO )V2- -- 54 -- su/V

htdiwdnaBBd3- F Bd3 V(<V2 P_PO V, N_PO V(<) PUS_PO )V2- -- 02 -- zHM

tnerruCtiucriC-trohS I CS_PO

V O_PO V= PUS_PO otO_POtrohs,2/
DNG

001 -- --

Am
V O_PO V= PUS_PO otO_POtrohs,2/
V PUS_PO

001 -- --

yarrAhctiwSegatloVhgiH

egnaRylppuSHGV HGV -- -- 53 V

tnerruCylppuSHGV HGI -- 051 003 Au

hctiwSHGV-ot-MHGV
ecnatsiseR-nO

V 1YLD OLV=CHGV,V2= -- 5 01 Ω

hctiwSHGV-ot-MHGV
tnerruCnoitarutaS

V5>MHGV-HGV 051 093 -- Am

hctiwSGSD_MHGV-ot-MHGV
ecnatsiseR-nO

V 1YLD DNG=CHGV,V2= -- 02 05 Ω

hctiwSGSD_MHGV-ot-MHGV
tnerruCnoitarutaS

V5>GSD_MHGV-MHGV 57 002 -- Am

hctiwSDNG-ot-MHGV
ecnatsiseR-nO

DNG=1YLD 1 5.2 4 kΩ

egatloVwoLtupnICHGV V LI -- -- 6.0 V

egatloVhgiHtupnICHGV V HI 6.1 -- -- V

tnerruCtupnICHGV OLVroV0=CHGV 1- -- 1+ Au

gnisiRMHGV-ot-CHGV
yaleDnoitagaporP

k1 Ω ,DNGPCotGSD_MHGVmorf
,petsOLVotV0=CHGV

morfderusaem,MHGVnodaolon
%02=MHGVotV2=CHGV

-- 001 -- sn

gnillaFMHGV-ot-CHGV
yaleDnoitagaporP

k1 Ω ,DNGPCotGSD_MHGVmorf
,petsV0otOLV=CHGV

dnaGSD_MHGVnodaolon
morfderusaem,MHGV

%08=MHGVotV6.0=CHGV

-- 002 -- sn

egatloVMHGV-ot-DNE_MHGV
niaG

4.9 01 6.01 V/VuP
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM tinU

lortnoCecneuqeS

ecnatsiseRnwod-lluPNE V TED gnillaf -- 1 -- mΩ

tnerruCegrahC1YLD
V 1YLD ,desutonsipac1YLDfi,V1=

.yaledonsiereht
6 8 01 Au

dlohserhTno-nruT1YLD,NE 91.1 52.1 13.1 V

hctiwSegrahcsiD1YLD
ecnatsiseR-nO

.PVUro,PCS,DNG=NE -- 01 -- Ω

hctiwSegrahcsiDNBF
ecnatsiseR-nO

,)OLVU<LVNIdnaDNG=NE(
.PVUro,PCS

-- 3 -- kΩ

ecnerefeRammaG

egnaRegatloVtupnII_FERG V I_FERG 01 -- 81 V

tuokcoLegatlovrednUI_FERG gnisirI_FERG -- -- 2.5 V

tnerruCsaiBtupnII_FERG daoLoN -- 521 052 Au

egatloVtuoporDO_FERG I O_FERG Am06= -- 52.0 5.0 V

egatloVnoitalugeRBF_FERG

V I_FERG ,V5.31=
IAm1 O_FERG ,Am03

V O_FERG V5.9=
5732.1 -- 5262.1 V

V I_FERG ,V81otV01morf
I O_FERG ,Am02=
V O_FERG V5.9=

-- -- 9.0 V/Vm

tuptuOmumixaMO_FERG
tnerruC

06 -- -- Am

noitcnuFGP

dlohserhTTEDV Vm05=siseretsyh,gnisirTEDV 62.1 3.1 43.1 V

tnerruCsaiBtupnITEDV 05 571 003 An

egatloVtuptuOGP I,DNGA=TEDV GP Am1= -- -- 4.0 V

noitcetorPtiucriCtrohS

noitcetorPtiucriC-trohStsooB egdegnillafBF
x63.0

V FER

x4.0
V FER

x44.0
V FER

V

noitcetorPtiucriC-trohSkcuB

gnillafBBF:edomelbatsujdA
x81.0

V FER

x2.0
V FER

x22.0
V FER V

,gnillafkcuBV:edomdexiF
egatlovredividkcabdeeflanretni

x81.0
V FER

x2.0
V FER

x22.0
V FER

pmuP-egrahCevitisoP
noitcetorPtiucriC-trohS

egdegnillafPBF
x63.0

V FER

x4.0
V FER

x44.0
V FER

V

pmuP-egrahCevitageN
noitcetorPtiucriC-trohS

V FER V- NBF 4.0 54.0 5.0 V

noitcetorPerutarepmeTrevO

dlohserhTerutarepmeTrevO T PTO -- 051 -- OC

siseretsyHerutarepmeTrevO T SYH_PTO -- 02 -- OC

< <
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Application Information

This page is intentionally left blank and will be updated later.
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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.

WQFN7x7-48L

6.90 - 7.10

Pin 1 mark
Bottom View - Exposed Pad

5.20 -5.80
0.18 - 0.30

5.20 - 5.80 0.30 - 0.50

6.90 - 7.10

0.00 - 0.05 0.20 REF

0.70 - 0.80
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Important Notice

uPI and its subsidiaries 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.
uPI products are sold subject to the terms and conditions of sale supplied at the time of order acknowledgment. However, no responsibility
is assumed by uPI or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result from its
use. No license is granted by implication or otherwise under any patent or patent rights of uPI or its subsidiaries.
COPYRIGHT (C) 2012, UPI SEMICONDUCTOR CORP.

uPI Semiconductor Corp.
Headquarter
9F.,No.5, Taiyuan 1st St. Zhubei City,
Hsinchu Taiwan, R.O.C.
TEL : 886.3.560.1666   FAX : 886.3.560.1888

uPI Semiconductor Corp.
Sales Branch Office
12F-5, No. 408, Ruiguang Rd. Neihu District,
Taipei Taiwan, R.O.C.
TEL : 886.2.8751.2062    FAX : 886.2.8751.5064uP
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