
Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

PQ05TZ51/PQ05TZl 1 Series
Low Power-bss  Voltage Regulators with OFF-state Imw I)issipation  Current

■ Features
● I,ow power-loss (IJropout voltage : MAX 0.5V)
● Surface mount type package (Equivalent to EIAJ SC-R+)
● Both the 0.5A output PQ05TZ51 series and the 1A output

PQ05TZ1 1 series have high-precision output (* 2.5”4J  )

. lA]W dissipation current at OFF-state (Iqs : MAX.5 ~[ A)

. Built-in [) N/OFF control function

❑ Model Line-ups

=

5V output 9V output  12V output

Output  precision:  *2.5%

, ,0 PQ05TZ11 PQ09TZI 1 PQI 2TZI 1

■ Absolute Maximum Ratings (w=05,09,12,  T,=25”c)

■ Outline Dimensions ([lnit : mm)

.,
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Parameter
Rating

Symbol [Jnit
PQXXTZ511PQXXTZI  1

“$] Input voltage VIN 24 v
?” output  control voltage VL 24 v

output  current 10 ().5 1.0 A
“’~ Power dissipation PI) 8 w
‘“ ‘Junction temperature ‘r] 150 ~.

Operating temperature I T,,,, -20 to +80  \(
Storage temperature T,lx -40 to +150 u

Soldering temperature I T.,,1 260 (For 10s)
~
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Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

■ Electrical Characteristics
Parameter

PQo5Tz51/1
output  voltage PQo9Tz51/1

f.oad regulation

(LJnless otherwise sDecified.Vc=~.7V,T,  ’25 (’)

Symbol Conrlitic)ns MIN. w. MAX. ( init
1 4.88 5.0 5.12
1 V( ) ~’! + 8.78 9.0 9,22 v

PQ12TZ51/11 11.7 12.() 12.:)

I.ine regulation
Temperature coefficient c)( output voltage I T, V() “*:’, Io=51nA,  T,=() to 125(

Fig. 2 45 60 [1 BRipple rejection RR Refer to

Ilropout voltage v-() I “’”’ ““ ().2 ().5 v
ON-state voltage for cuntrol VC(ON) .x3, f. (,. Y.  ; 2.0 v
ON-state current for control 1( (ON) *~”*’ 200 /, A
f) FF-state voltage for control VL  (OFF) ‘“” 0.8 v
OFF-state current for control IC(OFF) ““’, V(=O.4V 1() ;{ A
Quiescent current 1, “ ‘,[o=OA 4 10 mA
output OFF-state clissipation current 1(,s * ,VC=O.4V,IO=OA 5 ;, A

PQ05TZ51  /1 1.\rr. = 7V

PQ09TZ511 1 !’1. = I II’

PQ12TZ51/11 :vlN=14v

PQXXTZ51 :Io=5mA  to 0.5A, PQxxTZ51  :1o=5MA to 1.OA

Input  voltag(  shall  be the  vahle  when ot]tptlt  voltage IS 959,  [n roml)aris(,n  woh  tbe  !niti;il  vdluc,

[11  cas~ of op?lling  co[ltrol  leri!>al 2, oLitput  voltaxe ltlrns  (Iff

PQxxTZ51  .I(>=[)  :\A, PQxxTZI 1 [[)=0  .5A

PQ05TZ51/11 \’lh=6\’  1(1 16Y

PQ09TZ51/11 :VI\ = IOY ([) 20V

PQI2TZ51/11 :\~[w = I:+V (() 23V

Fig. 1 Test Circuit

LT,k

m

Fig. 2 Test Circuit of Ripple Rejection

f= 120 Hz(sine  wave]
?(=o. svrr)l.
\lN= 7V(PQ05TZ51/111
VIN=ll  V(PQ09TZ51/11)
\), N=14V(P012TZ51/111
lrJ=(f  .3A
RR=2010R ( e,leo  )

SHARP
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Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

Fig. 9 Output Voltage vs. Input Voltage
(Typical  Value)  (PQ09TZ51  )

1.5

10

5

VC=2.7V  , C,=O.33  // F , C()=47 /1 F
j Tj==  r T

+
+

i

o 5 10 15
Input vOltage VIN ~

Fig.11 Output Voltage vs. Input Voltage
(Typical Value) (pQ05TZI 1 )
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Fig.13 Output Voltage vs. Input Voltage
(PQ12TZ1 1)
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Fig.1 O Output Voltage vs. Input Voltage
(Typical Value) (PQ12TZ51 )
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Fig.12 Output Voltage vs. Input Voltage
(PQ09T211 )
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Dropout Voltage vs. Junction Temperature
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Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

Fig.15 Dropout Voltage vs. Junction Temperature
(PQ05TzI 1/pQo9Tz1  l/pQI 2Tz1 1 )

Circuit Operating Current vs. Input
Voltage (PQ05TZ51 )
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Fig.17 Circuit Operating Current vs. Input
Voltage (PQ09TZ51 )

Fig.18 Circuit Operating Current vs. Input
Voltage (PQ12TZ51 )
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Fig.20 Circuit Operating Current vs. Input
Voltage (pQ09Tzl  1 )

Fig.19 Circuit Operating Current vs. Input
Voltage (PQ05TZI 1 )
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Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

Circuit Operating Current vs. Input
Voltage (PQ12TZ1 1 )

V<=2.7V Ci=().:3:3 f, F I 1

Fig.22
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0 5 10 15
Input voltage VIN w)

Fiq.23 Ripple Rejection vs. Input Ripple Frequency
(PQ05T251/pQ09T251  /pQl 2T251 )

~
ei=O.5VrIIIS  (sine w a v e )

1 1 1() 100
Input ripple frequency f (kHz)

Ripple Rejection vs. Output Current
(PQ05TZ51/pQ09T251 /pQl 2Tz51 )
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Quiescent Current vs. Junction
Temperature
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Fig.24 Ripple Rejection vs. Input Ripple Frequency
(PQ05T211/pQo9Tz1 l/pQl2T211 )
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Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

Output Peak Current vs. Dropout Voltage
(PQ05TZ51/PQ09TZ51  /PQI 2Tz51 )

~
0 1 2 3 4 5 6 7 8 9 1 0

Dropout voltage VI-O ~
Output Peak Current vs. Junction Temperature
(PQ05TZ51/PQ09Tz51  /pQl 2Tz51  )

VIN ‘V()=2V
~.

.

I

output voltage is 95%
in comparison with
the initial value

20 0 25 50 75 100 125
Junction temperature Tj (“C)

Power Dissipation vs. Ambient
Temperature (Typical Value)
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— Cu area 740mm
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Fig.28 Output Peak Current vs. Dropout Voltage
(pQ05TzI 1/pQo9Tz1 l/pQl 2Tz1 1 )
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Fig.30 Output Peak Current vs. Junction Temperature
(PQ05TZI IIPQO9TZII/PQ12TZI  1 )
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IoP:Output  current when
output voltage is 95%
in comparison with
the initial value I

–20 o 25 50 75 100 125
Junction temperature Tj (C)

I’WB

I I
Material : (;las=cloth  epow resin
Sizt, : 50X50X l.bnln]’
Cu thickness : 35,, m

Ambient temperature T. (“C)
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■ ON/OFF Operation
As shown in the figure, ON/OFF control function is available.

ON/OFF
signal

!z3
High : Output ON

(Imw  or open : (Output OFF

■ Model Line-ups for Tape-packaged Products

Sleeve-packaged products ‘rape-packaged products

Output current Standard type High-precsion output type Standard type High-precsion  output type

0.5A output — PQ05TZ51 Series — PQ05TZ5U Series

1.OA output — PQ05TZ11 Series — PQ05TZI U Series

SHARP
57



Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

■ Electrical Characteristics
Parameter

PQo5Tz51/1
output  voltage PQo9Tz51/1

f.oad regulation

(LJnless otherwise sDecified.Vc=~.7V,T,  ’25 (’)

Symbol Conrlitic)ns MIN. w. MAX. ( init
1 4.88 5.0 5.12
1 V( ) ~’! + 8.78 9.0 9,22 v

PQ12TZ51/11 11.7 12.() 12.:)

I.ine regulation
Temperature coefficient c)( output voltage I T, V() “*:’, Io=51nA,  T,=() to 125(

Fig. 2 45 60 [1 BRipple rejection RR Refer to

Ilropout voltage v-() I “’”’ ““ ().2 ().5 v
ON-state voltage for cuntrol VC(ON) .x3, f. (,. Y.  ; 2.0 v
ON-state current for control 1( (ON) *~”*’ 200 /, A
f) FF-state voltage for control VL  (OFF) ‘“” 0.8 v
OFF-state current for control IC(OFF) ““’, V(=O.4V 1() ;{ A
Quiescent current 1, “ ‘,[o=OA 4 10 mA
output OFF-state clissipation current 1(,s * ,VC=O.4V,IO=OA 5 ;, A

PQ05TZ51  /1 1.\rr. = 7V

PQ09TZ511 1 !’1. = I II’

PQ12TZ51/11 :vlN=14v

PQXXTZ51 :Io=5mA  to 0.5A, PQxxTZ51  :1o=5MA to 1.OA

Input  voltag(  shall  be the  vahle  when ot]tptlt  voltage IS 959,  [n roml)aris(,n  woh  tbe  !niti;il  vdluc,

[11  cas~ of op?lling  co[ltrol  leri!>al 2, oLitput  voltaxe ltlrns  (Iff

PQxxTZ51  .I(>=[)  :\A, PQxxTZI 1 [[)=0  .5A

PQ05TZ51/11 \’lh=6\’  1(1 16Y

PQ09TZ51/11 :VI\ = IOY ([) 20V

PQI2TZ51/11 :\~[w = I:+V (() 23V

Fig. 1 Test Circuit

LT,k

m

Fig. 2 Test Circuit of Ripple Rejection

f= 120 Hz(sine  wave]
?(=o. svrr)l.
\lN= 7V(PQ05TZ51/111
VIN=ll  V(PQ09TZ51/11)
\), N=14V(P012TZ51/111
lrJ=(f  .3A
RR=2010R ( e,leo  )
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Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

Fig. 9 Output Voltage vs. Input Voltage
(Typical  Value)  (PQ09TZ51  )
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Fig.11 Output Voltage vs. Input Voltage
(Typical Value) (pQ05TZI 1 )
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Fig.13 Output Voltage vs. Input Voltage
(PQ12TZ1 1)
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Fig.1 O Output Voltage vs. Input Voltage
(Typical Value) (PQ12TZ51 )
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Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

Fig.15 Dropout Voltage vs. Junction Temperature
(PQ05TzI 1/pQo9Tz1  l/pQI 2Tz1 1 )

Circuit Operating Current vs. Input
Voltage (PQ05TZ51 )
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Fig.17 Circuit Operating Current vs. Input
Voltage (PQ09TZ51 )

Fig.18 Circuit Operating Current vs. Input
Voltage (PQ12TZ51 )
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Fig.20 Circuit Operating Current vs. Input
Voltage (pQ09Tzl  1 )

Fig.19 Circuit Operating Current vs. Input
Voltage (PQ05TZI 1 )
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Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

Circuit Operating Current vs. Input
Voltage (PQ12TZ1 1 )

V<=2.7V Ci=().:3:3 f, F I 1

Fig.22
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Fiq.23 Ripple Rejection vs. Input Ripple Frequency
(PQ05T251/pQ09T251  /pQl 2T251 )
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Ripple Rejection vs. Output Current
(PQ05TZ51/pQ09T251 /pQl 2Tz51 )
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Fig.24 Ripple Rejection vs. Input Ripple Frequency
(PQ05T211/pQo9Tz1 l/pQl2T211 )
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Low Power-Loss Voltage Regulators PQ05TZ51/PQ05TZ11 Series

Output Peak Current vs. Dropout Voltage
(PQ05TZ51/PQ09TZ51  /PQI 2Tz51 )
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Output Peak Current vs. Junction Temperature
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Power Dissipation vs. Ambient
Temperature (Typical Value)
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Fig.28 Output Peak Current vs. Dropout Voltage
(pQ05TzI 1/pQo9Tz1 l/pQl 2Tz1 1 )
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Fig.30 Output Peak Current vs. Junction Temperature
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\
t-- *V,.-VO=2V *– j
- I

-

IoP:Output  current when
output voltage is 95%
in comparison with
the initial value I

–20 o 25 50 75 100 125
Junction temperature Tj (C)

I’WB

I I
Material : (;las=cloth  epow resin
Sizt, : 50X50X l.bnln]’
Cu thickness : 35,, m

Ambient temperature T. (“C)

56



■ ON/OFF Operation
As shown in the figure, ON/OFF control function is available.

ON/OFF
signal

!z3
High : Output ON

(Imw  or open : (Output OFF

■ Model Line-ups for Tape-packaged Products

Sleeve-packaged products ‘rape-packaged products

Output current Standard type High-precsion output type Standard type High-precsion  output type

0.5A output — PQ05TZ51 Series — PQ05TZ5U Series

1.OA output — PQ05TZ11 Series — PQ05TZI U Series

SHARP
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