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SHARP

PQO/70VKO1FZH
PQO70VKO2FZH Regulators wih Output ONIOFF Contol Funcion

PQO70VKO1FZH / PQO70VK02FZH

B Features B Outline Dimensions
1.Low voltage operation (Minimum operating voltage: 2.35V) (Unit : mm)
2.Low power-loss(Dropout voltage : MAX.0.5V) 10.2MA% S 45502
3.Compact resin mold package (Equivalent to TO-220) [ QO R - - 28%2
4.Built-in ON/OFF control function T @ T
5.Variable output voltage type (1.5V to 7V) %, f\@\
6.Reference Voltage precision: +2% " | 23201 17
7.Built-in overcurrent and overheat protection functions Lend ::;"V resin R
8.RoHS directive compliant @ ml | ienticaton mark |\ REREN
3 h 2 gl <
N ar
e
W i
B Applications : N
PP \ 147(1.7) (5.0) 3.2%05
1.Power supplies for various electronic equipment such as 0 A A 8207
AV, OA equipment o
— — () : Typical dimensions
uauga Product mass:(1.5g)
. . (0JOJOJOJO)]
B Absolute Maximum Ratings (): Typical dimensions
(Ta:25°C) Internal connection diagram
i i ) @ DCinput (V )
1 | " iarameter Sy\r/nb0| Ra]f(l)ng U\r/“t © @ %ON/IS?; control terminal (Vc)
nput voltage IN . DC output (Vo) )
“LQutput control voltage Ve 10 v . . & Output voltage adjustment(y 1)
*1 Qutput adjustment terminal voltage | VADJ 5 \% 5
PQO70VKO1FZH 1
Output current lo A
PQO70VK02FZH 2 — -
U Lead finish:Lead-free solder plating
=2 Power dissipation Po1 1.4 W (Composition: Sn2Cu)
(With infinite heat sink) Pp2 15
"3 Junction temperature T 150 °C
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -40to +150 | °C
Soldering temperature Tsol 260(10s) °C

*1 All are open except GND and aptpli_cable terminals.
*2 PD1: No heat sink, PD2: With infinite heat sink
*3 Overheat protection may operate at Tj:125°C to 150°C

Notice The content of data sheet is subject to change without prior notice.
In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP
devices shown in catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
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SHARP

PQO70VKO1FZH / PQO70VKO2FZH

u EIeCtrlcal CharaCterIStICS (Unless otherwise specified, VIN=5V, Vo=3.0V,** R1=1kQ, Vc=2.7V, Ta=25°C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage VIN - 2.35 - 10 Vv
Output voltage Vo - 1.5 - 7 \
Load regulation ReglL s - 0.2 2.0 %
Line regulation Regl VIN=4 to 10V, lo=5mA - 0.2 1.0 %
Ripple rejection RR Refer to Fig.2 45 60 - dB
Reference voltage Vref - 1.225 1.25 1.275 \
Temperature coefficient of reference voltage | TCVref Tj=0 to +125°C, lo=5mA - +1.0 - %
Dropout voltage Vi-o *4, %6 - - 0.5 vV
Quiescent current Iq lo=0A - 1 2 mA
*7 ON-state voltage for control V/C(ON) - 2.0 - - \
ON-state current for control Ic(oN) - - - 200 MA
OFF-state voltage for control V/C(OFF) lo=0A - - 0.8 \
OFF-state current for control IC(OFF) l0=0A,Vc=0.4V - - 2.0 pA
Output OFF-state consumption current lgs Vc=0.4V - - 5.0 pA

¥4 PQO70VKO1FZH : 10=0.5A, PQO70VKO02FZH : [o=1A

%5 PQO70VKO1FZH : lo=5mAto 1A, PQO70VK02FZH : [0=5mA to 2A

#6 VIN=2.85V, PQO70VKO1FZH(10=0.5A), PQO70VK02FZH(I0=2A)

#7 In case of opening ON/OFF control terminal 2, output voltage turns off.

Fig.1 Test Circuit Fig.2 Test circuit of Ripple Rejection
VIN 47uF Vo N
/ e
3 Rz |
A v a7pF |, ve
- L © & @ eo
3 R1 Ri
Rt *1kQ '
f=120Hz(sine wave)
ei(rms)=0.5V
Vo=Vref x | 1+-R2 10=0.3A
Ri RR=20 log(ei(rms)/eo(rms))
Vin=5V
[R1=1kQ,Vref Nearly=1.25V] Vo=3.0V(Ri=1kQ)
Fig.3 Power Dissipation vs. Ambient Fig.4 Overcurrent Protection Characteristics
Temperature (Typical Value) (PQO70VKO1FZH)
20 3
Poi:No heat sink 2
Po2:With infinite heta sink 25 )y
g 15 Po2 < / /
S 2 2
s : s f /]
= ©
g 10 NG s = H]I/
%) \
b ViN=5.5V
_g \< \\ a : ‘IN
g \\ 5 ‘ Vin=7V
3 5 S ¥ O V.N:1OV\/
a \ 0.5
A \
14 Po1 AN s Vo=3V / / ///
0 i i R TR 0 /
40 20 0 25 50 75g5100 125 150 0 0.5 1 1.5 2
Ambient temperature Ta(°C) Output current lo (A)

Note) Oblique line portion : Overheat protection may operate in this area.
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SHARP PQO70VKO1FZH / PQO70VKO2FZH

Fig.5 Reference Voltage vs. Ambient Temperature Fig.6 Output Voltage vs. Input Voltage
(PQO70VKO1FZH) (PQO70VKO1FZH)
He Vin=4V 33 [Ve=2.7V
lo=0.5A Ta=Room temp.
= 3 [R1=1kQ
< 1.255 =2.
> KAl _|r=t4ka //
i R2=1.4kQ S 2s|(Vo=3V)
> 125 — 2 C|N_=0.33pF
% / % 3 CO—47[.|F
8 i 5]
£ 1.245[ = | RL=3Q(l0=1A)
; > 15 i
S 4o ‘g RL=60(I‘O=0.5A)
o 5 1 w
2 o] RL==Q(l0=0.3A)
O]
x 1235 05
1.23 0
50 25 0 25 5 75 100 125 0 1 2 3 4 5
Ambient temperature Ta(°C) Input voltage Vin(V)
Fig.7  Circuit Operating Current vs. Input Fig.8 Dropout Voltage vs. Junction
Voltage (PQO70VKO0O1FZH) Temperature (PQ070VKO1FZH)
30 0.25
. Ve=2.7V \
< Ta=Room temp. RL=3Q(lo=1A)
3 R1=1kQ
2 R2=1.4kQ —~ 02
2 (Vo=3V) bd /
= 50| CIN=0.33uF | I 2 |
o Co=47F = 015 —
= T . =
i RL=6Q(I0=0.5A) %? ___///
'% RL==Q(I0=0A) ~— Z o
I 10 8 VIN : Input voltage when output voltage is 95%
8— 8— in comparison with the initial value
E N 0O 005 10=0.5A  Re=1.4k
= Ve=2.7V  (Vo=3V)
O L R1=1kQ
0 0
0 1 2 3 4 5 50 -25 0 25 50 75 100 125
Input voltage Vin(V) Junction temperature Tj("C)
Fig.9 Quiescent Current vs. Ambient Fig.10 Ripple Rejection vs. Input Ripple
Temperature (PQ070VKO1FZH) Frequency (PQO070VKO1FZH)
14 75
12 70
T |~ 8 65| ™
é 1 \\\ %/ 65 ™ \\
= B £ 60 N
= o
o 08 c ei(rms)=0.5V \
S 2 55|ViN=5V \\
S s 2 Ve=2.7V \
o Vin=4V © 50lo=03A \
o lo=0A © Co=47uF \
8 0.4 _ o Ta=Room temp.
2 V=27V a M|go
— = 1=1kQ \
%4 Ri=1kQ o Re=1.4kQ h
02 Ro=1.4kQ 40| Vo=av)
(Vo=3V)
0 35
50 -25 0 25 50 75 100 125 0.1 1 10 100
Ambient temperature Ta("C) Input ripple frequency f(kHz)
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SHARP

PQO70VKO1FZH / PQO70VKO2FZH

Fig.11 Ripple Rejection vs. Output Current Fig.12 Overcurrent Protection Characteristics
(PQO70VKO1FZH) (Typical Value) (PQ070VKO02FZH)
75 >0 Ve=2.7V, Ta=25C
4.5 | Ri=1kQ, R2=1.4kQ(On condition thatVo=3V)
70 Cn=0.33yF, Co=47yF
5 4.0
O
z © S 35
@ O
60 > 3.0 ——]
é ei (rms)=0.5V g 25 Vin=4.5V }‘SV
& 55| | f=120Hz g~ 55V
[} VIN=5V 220
° Ve=2.7V =
— >
s 50 Co=47yF gls 10V
2 Ta=Room temp. 5
o 45 R1=1kQ O 10 / 7V
R2=1.4kQ 0.5
(On condition that Vo=3V)
40 0
0 0.25 03 075 ! 0 05 1.0 1.5 20 25 3.0 35 40
Output current lo(A) Output current lo(A)
Fig.13 Reference Voltage Deviation vs. Fig.14 Output Voltage vs. Input Voltage
Junction Temperature (PQ070VK02FZH) (PQO70VKO2FZH)
N
£ >0 Vin=5V, Vc=2.7V, lo=1A >0 Vc=2.7V, Ta=25°C
T 40 R1=1kQ, R2=1.4kQ 45 R1=1kQ, R2=1.4kQ (Vo=3V)
2 Cin=100pF, Co=100uF - Cin=0.33uF, Co=47uF
< 30 S 40
S 20 S 35
8 [}
3 10 2 3.0
5 =
% 0 —I—= S 25
= -10 2 20
9 g Ri=1.5Q(lo=2A)
o -20 O 15 —
© RL=3Q(lo=1A)
o -30 1.0 —
5 Ri=«Q(lo=0A)
% -40 0.5 ‘ ‘ ‘
14
-50 0
-50 -25 0 25 50 75 100 125 01 2 3 4 5 6 7 8 910
Junction temperature Tj("C) Input voltage Vin(V)
Fig.15 Circuit Operating Current vs. Input Fig.16 Dropout Voltage vs. Junction
Voltage (PQO70VKO02FZH) Temperature(PQ070VK02FZH)
00 Vc=2.7V, Ta=25°C 0
c=c. , la= — —
< Cn=0.33uF, Co=47uF 045 |ViN=2.85V, Vo=2.7V
£ 50 04 |R=TKQ R=1.4k0Q
2 \ S 7 | Cn=100pF,Co=100pF
f 40 2 035 I |_—
s o 03| lo=2al
5 o —
5 30 £ 025
(o)} o
g \ R.=1.5Q(lo=2A) Z 02
g L=1. = 5 B —
g 20 / gL 015 |—lo=1A{ —]
o i o —_—
s 10 \__R.=30(Io=1A) o o1
(8] —
§ ||| | Retowon oS
0 0
01 2 3 45 6 7 8 910 -50 -25 0 25 50 75 100 125

Input voltage Vin(V) Junction temperature Tj(°C)
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SHARP

PQO70VKO1FZH / PQO70VKO2FZH

Fig.17 Quiescent Current vs. Junction Fig.18 Ripple Rejection vs. Input Ripple
Temperature (PQO70VK02FZH) Frequency (PQO70VKO02FZH)
2 80
Vin=5V, R1=1kQ, R2=1.4kQ
Vc=2.7V, lo=0A, Cin=100uF 70 L
< C=100pF ~ N
E 15 Q 60
5 > N
= — o
§ \\\ né 50 w\
3 1 E— S 40
(8]
b Q
g D 30
D o
'S 05 S 20
o T ei(rms)=0.5V, Vin=Vo(TYP)+2V
10 |Ve=2.7V,l0=0.5A, Co=47uF, Ta=25°C
R1=1kQ, R2=1.4kQ (On condition that Vo=3V)
0 0
-50 -25 0 25 50 75 100 125 0.1 1 10 100
Junction temperature Tj("C) Input ripple frequency f(kHz)
Fig.19 Ripple Rejection vs. Output Current Fig.20 Output Voltage Adjustment
(PQO70VKO2FZH) Characteristics (Typical Value)
80 10
R1=1kQ
75 9
~ 70 8
m <
24 >
X 60 o 6 /
5 g
2 55 £ 5
5 E /
@ 50 5 4 /
o s /
s * [eime=05V, =120Hz ER i
T 40 | Vn=Vo(TYP)+2V 2 =
35 Vc=2.7V,Co=47F, Ta=25°C 1
30 R1=1kQ, R2=1.4kQ (On condition that Vo=3V) 0
0.0 0204 060810121416 18 2.0 102 10° 10*
Qutput current lo(A) R2(kQ)
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SHARP

PQO70VKO1FZH / PQO70VKO2FZH

Fig.21 Typical Application

Vo
1 3

§ Rz

Co | +

VIN;; N Cin [ 7z

T zz (5) Load
§ R1
1kQ
777 777 777 777 777
ON/OFF signal | High : Output ON
Low or Open : Output OFF

B Setting of Output Voltage

Output voltage is able to set (1.5V to 7V) when resistors Ri1, Rz are attached to @),@,®) terminals. As for the external
resistors to set output voltage, refer to the following figure and Fig.20.

Vo

AN
VvV

Vo=Vref x (1+R2/R1)
+ R1 (R1=1kQ,Vref=1.25V)
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Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

@ View D70VKO01 on WIN SOURCE
@ Eharg Microelectronicé Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management


https://www.win-source.net/products/detail/sharp-microelectronics/070vk01.html
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