QN75XX-1

100mA Low Power LDO

Features
® Low power consumption

® |ow voltage drop

® Low temperature coefficient
Applications

® Battery-powered equipment )

® Communication equipment

General Description

The QN75XX-1 series is a set of three-terminal

low power high voltage regulators implemented in
CMOS technology. They allow input voltages as
high as 40V. They are available with several fixed
output voltages ranging from 2.1V to 5.0V. CMOS

High input voltage (up to40V)
Output voltage accuracy: tolerance +2%
TO92, SOT89, SOT23-3 ,S0OT23-5 package

Audio/Video equipment

technology ensures low voltage drop and low
quiescent current. Although designed primarily as
fixed voltage regulators, these devices can be
used with external components to obtain variable

voltages and currents.
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QN75XX-1

100mA Low Power LDO
Selection Table

Part No. Output Voltage Package Marking
QN7521 2.1V
QN7523 2.3V
QN7525 2.5V
QN7527 2.7V TO92 75XXA-1(for TO92)
QN7530 3.0V SOT89 75XX-1(for SOT89)
QN7533 3.3V SOT23-3 QNXX(for SOT23-3)
QN7536 3.6V
QN7540 4.0V
QN7544 4.4V
QN7550 5.0V
QN7590 9.0V

Block Diagram

VIN —P@ é . |_‘L|—|D—C}—h VOUT

Pin Assignment

TO%2 S0T89 S0T23-5
NC NC
T5XXA-1 | FrontView [—]
il 5¥X1 Top View SOT-23
J U0 o
ﬁ ﬁ E‘ = Top view
GND VIN VOUT GND VIN VOUT GND VIN VOUT

QNXX

GND VIN VOUT GND VouTt
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QN75XX-1
100mA Low Power LDO

Absolute Maximum Ratings
Supply Voltage ........cccceeveiiiiinennns -0.3V to 28V Storage Temperature .................. -50C to 125C
Operating Temperature ................. -40°C to85C

Note: These are stress ratings only. Stresses exceeding the range specified under “Absolute Maximum
Ratings” may cause substantial damage to the device. Functional operation of this device at other
conditions beyond those listed in the specification is not implied and prolonged exposure to extreme
conditions may affect device reliability.

Thermal Information

Symbol Parameter Package Max. Unit
Thermal Resistance (Junction to SOT23-3 500 CIW
0 A Ambient) (Assume no ambient SOT89 200 TIW
airflow, no heat sink) TO92 200 CTIW
SOT23-3 0.20 w
Po Power Dissipation SOT89 0.50 w
TO92 0.50 w

Note: Pp is measured at Ta= 25C

Series HT7590-1

Parameter Symbol Test Condition Min. Typ. | Max. | Unit
Vin=Vourt2 0V ,
Output Voltage Vourt Tour=10mA 882 9.0 9.18 \%
Output Current lout Vin=Vourt2.0V 100 150 — mA
Load ] Vin=Vourt2. 0V
Regulation ANow ImA=<Iour<70mA B 2 ) il
Voltage DTOp Vour lour=1mA, AV(}[,|'1:2% —_— 5 55 mV
Quiescent . _
Ciiriesii Iss No Load 1.5 #0 pA
Line AVour/ Vour* | Vourtl.0 VEViN=30V, - i
Regulation AVin Tovr=ImA — 0.2 Yol V
Input Voltage Vin — — - 30 Vv
Vin=Vourt+2.0V,
Temperature AVour/ I " —l(():rjllA 100 = | ppne
Cacthicient Ta*Vexrr ouT= ) —
ocffictent | ATA™Vour | 4h0<TA<85T

Note : When Vin=Vour+2.0V, as the output voltage declined 2%, the Vpir=Vin-Vour.
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Electrical Characteristics

QN7521-1, +2.1V Output Type

QN75XX-1
30-100mA Low Power

Symbol

Parameter

Test Conditions

Vi Conditions Min. Typ. Max. Unit
Vour Output Voltage 4.1V lout=10mA 2.037 2.100 2.163 \Y
lout Output Current 4.1V - 20 30 - mA
AVour Load Regulation 4.1V TMA<Ilour<<20mA - 60 100 mV
Voir Voltage Drop(Note) - lour=1mA, A Vour=2% - 100 - mV
ISS Current Consumption 4.1V No load - 25 5.0 LA
AV our 3AVSVN<18V
AV x AV our Line Regulation - lout=1mA - 0.2 - %/V
Vin Input Voltage - - - - 40 Vv
AVyyr . IOUT=10mA .
ATz Temperature Coefficient | 4.1V 0°C<Ta<70C - +0.37 - mV/C
Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%
change in the output voltage from the value at Vin = Vout+2V with a fixed load.
QN7523-1, +2.3V Output Type
Symbol Parameter Test Conditions Min. Typ. Max. Unit
ViN Conditions
Vour Output Voltage 4.3V lout=10mA 2.231 2.300 2.369 Vv
lout Output Current 4.3V - 20 30 - mA
AVour Load Regulation 4.3V TmA<Ilour<<20mA - 60 100 mV
Voir Voltage Drop(Note) - lour=1mA, A Vour=2% - 100 - mV
ISS Current Consumption 4.3V No load - 25 5.0 LA
AV ur 3.3V<Vin<18V
AV x AV our Line Regulation - lout=1mA - 0.2 - %IV
Vin Input Voltage - - - - 40 \%
AVyyr . IOUT=10mA .
ATa Temperature Coefficient | 4.3V 01 C<Ta<70C - +0.39 - mV/C

Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%

change in the output voltage from the value at Vin = Vout+2V with a fixed load.
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QN7525-1, +2.5V Output Type

QN75XX-1
30-100mA Low Power

Test Conditions

Symbol Parameter Min. Typ. Max. Unit
Vin Conditions
Vour Output Voltage 4.5V lout=10mA 2.425 2.500 2.575 \Y
lout Output Current 4.5V - 20 30 - mA
AVourt Load Regulation 4.5V TmA<lour<<20mA - 60 100 mV
Voir Voltage Drop(Note) - lour=1mA, A Vour=2% - 100 - mV
ISS Current Consumption 4.5V No load - 25 5.0 LA
AV our 3.5V<sVn<18V
AV x AV our Line Regulation - lout=1mA - 0.2 - %IV
Vin Input Voltage - - - - 40 \%
AV pr o IOUT=10mA .
ATa Temperature Coefficient | 4.5V 01 C<Ta<70C - +0.41 - mV/‘C
Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%
change in the output voltage from the value at Vin = Vout+2V with a fixed load.
QN7527-1, +2.7V Output Type
Symbol Parameter Test Gonditions Min. Typ. Max. Unit
Vin Conditions
Vour Output Voltage 4.7V lour=10mA 2.619 2.700 2.781 Vv
lout Output Current 4.7V - 20 30 - mA
A'Vour Load Regulation 4.7V TmA<lour<<20mA - 60 100 mV
Vbir Voltage Drop(Note) - lout=1mA, A Vour=2% - 100 - mV
ISS Current Consumption 4.7V No load - 25 5.0 LA
AV our 3.7V<Vn<18V
AV x AV our Line Regulation - lout=1mA - 0.2 - %IV
Vin Input Voltage - - - - 40 \%
AV pr o IOUT=10mA .
ATa Temperature Coefficient | 4.7V 01 C<Ta<70C - +0.43 - mV/C

Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%

change in the output voltage from the value at Vin = Vout+2V with a fixed load.

Verl.0

JAN 08,2018
www .gnhchip.com




QN7530-1, +2.1V Output Type

QN75XX-1
30-100mA Low Power

Symbol

Parameter

Test Conditions

Min. Typ. Max. Unit
Vin Conditions
Vour Output Voltage 5V lout=10mA 2.91 3.00 2.09 V
lout Output Current 5V - 20 30 - mA
AVour Load Regulation 5V TmA<Ilour<<20mA - 60 100 mV
VbiF Voltage Drop(Note) - lout=1mA, A Vour=2% - 100 - mV
ISS Current Consumption 5V No load - 2.5 5.0 LA
AV our 4V<Vin<18V
AV x AV our Line Regulation - lout=1TmA - 0.2 - %/V
Vin Input Voltage - - - - 40 \%
AV pr IOUT=10mA
—_— Temperature Coefficient 5V i . - +0.45 - mV/C
ATa 0°'C<Ta<70C
Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%
change in the output voltage from the value at Vin = Vout+2V with a fixed load.
QN7533-1, +3.3V Output Type
Test Conditions
Symbol Parameter — Min. Typ. Max. Unit
Vin Conditions
Vour Output Voltage 5.5V lour=10mA 3.201 3.300 3.399 \Y
lout Output Current 5.5V - 20 30 - mA
A Vourt Load Regulation 5.5V TmA<Iout<20mA - 60 100 mV
Vbir Voltage Drop(Note) - lout=1mA, AVour=2% - 100 - mV
ISS Current Consumption 5.5V No load - 25 5.0 LA
AV ur 4.5V<Vin<18V
B —— Line Regulation - - 0.2 - %IV
AViyx AV our lout=1TmA
Vin Input Voltage - - - - 40 \
AVour IOUT=10mA
—_— Temperature Coefficient | 5.5V . . - +0.5 - mV/C
ATa 0°'C<Ta<70TC

Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%

change in the output voltage from the value at Vin = Vout+2V with a fixed load.
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QN7536-1, +3.6V Output Type

QN75XX-1
30-100mA Low Power

Test Conditions
Symbol Parameter Min. Typ. Max. Unit
Vin Conditions
Vour Output Voltage 5.6V lour=10mA 3.492 3.600 3.708 \%
lout Output Current 5.6V - 20 30 - mA
A'Vour Load Regulation 5.6V TmA<Ilour<<20mA - 60 100 mV
Vbir Voltage Drop(Note) - lout=1mA, AVour=2% - 100 - mV
ISS Current Consumption 5.6V No load - 25 5.0 LA
AV our 4.6V<VN<18V
AV x AV our Line Regulation - lout=1mA - 0.2 - %IV
Vin Input Voltage - - - - 40 \%
AV yr IOUT=10mA
— Temperature Coefficient | 5.6V i . - +0.6 - mV/C
ATa 0°C<Ta<707TC
Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%
change in the output voltage from the value at Vin = Vout+2V with a fixed load.
QN7540-1, +4.0V Output Type
Test Conditions
Symbol Parameter — Min. Typ. Max. Unit
Vin Conditions
Vout Output Voltage 6V lout=10mA 3.88 4 4.12 \%
lout Output Current 6V - 60 100 - mA
A Vourt Load Regulation 6V TmA<Ilour<50mA - 60 150 mV
Vbir Voltage Drop(Note) - lout=1mA, AVour=2% - 100 - mV
ISS Current Consumption 6V No load - 25 5.0 LA
AV our 5V=<ViN<18V
AV x AV our Line Regulation - lour=1mA - 0.2 - %IV
Vin Input Voltage - - - - 40 \Y
AVyur IOUT=10mA
—_— Temperature Coefficient | 5.6V i . - +0.7 - mV/‘C
ATa 0°C<Ta<707C

Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%

change in the output voltage from the value at Vin = Vout+2V with a fixed load.
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QN7544-1, +4.4V Output Type

QN75XX-1
30-100mA Low Power

Test Conditions
Symbol Parameter Min. Typ. Max. Unit
Vin Conditions
Vour Output Voltage 6.4V lout=10mA 4.268 4.400 4.532 \Y
lout Output Current 6.4V - 20 30 - mA
A Vourt Load Regulation 6.4V TmA<Iout<20mA - 60 100 mV
VpiF Voltage Drop(Note) - lout=1mA, A Vour=2% - 100 - mV
ISS Current Consumption 6.4V No load - 25 5.0 LA
AV our 54V<VN<18V
AV x AV our Line Regulation - lour=1mA - 0.2 - %IV
Vin Input Voltage - - - - 40 Vv
AVyyr IOUT=10mA
— Temperature Coefficient | 6.4V . . - +0.7 - mV/C
ATa 0°C<Ta<707T
Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%
change in the output voltage from the value at Vin = Vout+2V with a fixed load.
QN7550-1, +5.0V Output Type
Test Conditions
Symbol Parameter Min. Typ. Max. Unit
Vin Conditions
Vour Output Voltage A% lout=10mA 4.85 5.00 5.15 \Y
lout Output Current v - 20 30 - mA
A Vour Load Regulation v TmA<Iout<20mA - 60 100 mV
Voir Voltage Drop(Note) - lout=1mA, A Vour=2% - 100 - mV
ISS Current Consumption v No load - 25 5.0 LA
AV ur BV<Vin<18V
AV x AV our Line Regulation - lour=1mA - 0.2 - %IV
ViN Input Voltage - - - - 40 \%
AV IOUT=10mA
—_— Temperature Coefficient 1A% i . - +0.75 - mV/C
ATa 0°C<Ta<707C

Note: Dropout voltage is defined as the input voltage minus the output voltage that produces a 2%

change in the output voltage from the value at Vin = Vout+2V with a fixed load.
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QN75XX-1

30-100mA Low Power

Application Circuits
Basic Circuits

Vin ViN QN?SK}: Vour Vour

O Series * O

- -
C1 c2
10uF SR 10uF
O - £ O
Common Single point GND Common
77

High Output Current Positive Voltage Regulator

Vil Wi QN TSKX Vour 1 Vaur
* Series &)
R1
GHND
C13 % c2
10uF 10uF
O . . '®)
Common Single point GND Common
s
Wi
uan W
v | QNTDXX  |veur Vour
» Series ’ O
R1
c1in GND 77 C2
10uF 10uF
Cr * * O
Common Single point GND Common
7T
Short-Circuit Protection by Tr1
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QN75XX-1
30-100mA Low Power

Circuit for Increasing Output Voltage

VM ViN QN75XX Vour Wl
O Series * T * O
c1¥ GND | | s W2c2 Vxx =R
10pF ¢ 10uF ¢
R2
9, T o O
Common ?:}?_Singie point GND Common

Circuit for Increasing Output Voltage

4 vm | QN75XX | veur .
Series T
+
c1 g2 VX 1
|
10uF Sl l o 10puF

D1

O O

Common 7J7E§ingle point GND Common

Vout=Vxx+Vp1
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QN75XX-1

30-100mA Low Power
Constant Current Regulator
P v | QN75XX |vew
Series T
+
C1 GND C2 Vux Ra
10uF “Iss WHFL louT
=
)
Common
W,
Lowr = Rxx *+lgg
Dual Supply
1C1
Vin Vin QN?SXX
O ” Series O
WVioum
IC2 GND c3
10pF
Vin QN TSKX Vour
Series * & O
Vourz
c17 GND ez SRi
10uF Zf 10pF
G - - - D
Common Common
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QN75XX-1
30-100mA Low Power

Package Information

3-pin TO92 Outline Dimensions

" A _
3
=t
r
b
»iwD
C
—_— —_—
r L] -
L
'll
e | N
Y
\
l| L
( | 6
== == 3
Dimensions in mil
Symbol =
Min Nom. Max.
A 170 — 200
B 170 — 200
C 500 — —
D 11 — 20
E 90 — 110
F 45 — 55
G 45 — 65
H 130 — 160
I 8 _— 18
o 4° . 6°
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QN75XX-1
30-100mA Low Power

3-pin SOT89 Outline Dimensions

- Jﬂl I u .
_ B = »
F ![' ™ /_I
- i
£ C
| Sebe -
3
D T
3 r
= 1 G
F 4= =
H .
Dimensions in mil
Symbol =
Min. Nom. Max.
A 173 — 181
B 59 p— 72
C 90 p— 102
D 35 — a7
E 155 — 167
F 14 — 19
G 17 = 22
H 59 —
I 55 = 63
J 14 — 17
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QN75XX-1
30-100mA Low Power

5-pin SOT23-5 Outline Dimensions

D
C e
-
L
—
3
E H
i ==
Joﬂ
a
F |II III A
A2 '\ |
¥ [
f 3
b A1
Dimensions in mm
Symbol =
Min. Nom. Max.
A 1.00 — 1.30
A1 — = 0.10
A2 0.70 = 0.90
b 0.35 = 0.50
C 0.10 — 0.25
D 2.70 = 3.10
E 1.40 = 1.80
e — 1.90 —
H 2.60 —_ 3.00
L 0.37 s _
0 i —_ 9
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QN75XX-1
30-100mA Low Power

Product Tape and Reel Specifications

3-pin TO92 Reel Dimensions (Unit: mm)

o 0 0 0 0 0 0

Package Up, Flat Side Down

¥
 S— ::ﬁ:m
4
-‘- 360 =
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Reel Dimensions

QN75XX-1
30-100mA Low Power

' T2 '
A
E
i
A B ==
+
b
T1
S0T89
Symbol Description Dimensions in mm
A Reel Outer Diameter 180.0+1.0
B Reel Inner Diameter 62.0£1.5
c Spindle Hole Diameter 12:75+0:16-0.00
D Key Slit Width 1.90£0.15
T1 Space Between Flange gy 2R000
T2 Reel Thickness i 7 e
S0T23-5
Symbol Description Dimensions in mm
A Reel Outer Diameter 178.0£1.0
B Reel Inner Diameter 62.0£1.0
c Spindle Hole Diameter 13.0£0.2
D Key Slit Width 2.50£0.25
T Space Between Flange g.4*1:50.0
T2 Reel Thickness 14502000
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QN75XX-1
30-100mA Low Power

Carrier Tape Dimensions

F1:F2
P2
& PO
TO92
Symbol Description Dimensions in mm
11 Taped Lead Length (2.5)
P Component Pitch 12.71.0
Py Perforation Pitch 12.7+0.3
P2 Component to Perforation (Length Direction) 6.35+£0.40
Fi Lead Spread o001
F Lead Spread 250401
Ah Component Alignment 0.0+0.1
w Carrier Tape Width 18,97 IR
Wy Hold-down Tape Width 6.0+0.5
Wi Perforation Position 9.0£0.5
Wo Hold-down Tape Position (0.5)
Hy Lead Clinch Height 16.0£0.5
H, Component Height Less than 24.7
Do Perforation Diameter 4.0£0.2
t Taped Lead Thickness 0.7+0.2
H Component Base Height 19.0£0.5

Note: Thickness less than 0.38 0.05mm~0.5mm
PO Accumulated pitch tolerance: _1mm/20pitches.

() Bracketed figures are for consultation only
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QN75XX-1
30-100mA Low Power

Carrier Tape Dimensions

= P > e 3
e
E o P 1
HHoobhbooooddd
F |
: W
| @] @] | @] ]| ®
[ ] :
/ | |
o s .
» A0 e
=y i F=]
\!Dor:nouocnnoaoaaourﬁ_____geelHole
< i o O i = RN |
| |[ToT T —IC Marking
) /
S0T89
Symbol Description Dimensions in mm
w Carrier Tape Width 12.0708:0.1
P Cavity Pitch 8.0:0.1
E Perforation Position 1.75+0.10
F Cavity to Perforation (Width Direction) 5.50+0.05
D Perforation Diameter {5t
D1 Cavity Hole Diameter 15101400
PO Perforation Pitch 4.0:0.1
P4 Cavity to Perforation (Length Direction) 2.0£0.1
AOD Cavity Length 4.8+0.1
BO Cavity Width 4.5+0.1
KO Cavity Depth 1.8+0.1
t Carrier Tape Thickness 0.300+0.013
C Cover Tape Width 9.3+0.1
50T23-5
Symbol Description Dimensions in mm
W Carrier Tape Width 8.0+0.3
P Cavity Pitch 4.0£0.1
= Perforation Position 1.75+0.10
F Cavity to Perforation (Width Direction) 3.50+0.05
D Perforation Diameter 1510000
D1 Cavity Hole Diameter 150100
PO Perforation Pitch 4.0+0.1
P1 Cavity to Perforation (Length Direction) 2.00+0.05
A0 Cavity Length 3.15+0.10
BO Cavity Width 3.2:01
KO Cavity Depth 1.4+0.1
t Carrier Tape Thickness 0.20+0.03
c Cover Tape Width 5.3+0.1
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