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E*: YY/IY=Year; WW/W=Week; 8501 MXXX=Product
Name, XXX= Output Voltage
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TOP VIEW TOP VIEW
CN8501MXXXOGR CN8501LMXXXAOGR
1 2 3 1 2 3
VOUT GND VIN GND VIN VOUT
SOT89-3 SOT89-3
TOP VIEW TOP VIEW TOP VIEW
VOUT NC VOUT NC VIN
5 4 5 4 3
CN8501MXXXTCR CN8501MXXXTCRA CN8501MXXXTGR
1 2 3 1 2 3 1 2
VIN GND CE VIN GND NC GND VOUT
SOT23-5 SOT23-5 SOT23-3
7 $ RN
VN CN8501 Vour
I_ VIN VOUT
CE
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10 A%
10.1 X RHUE
BY s ik LA

VIN 5] &5 KR ViN 28 \Y

VOUT 5| il K H & Vout -03~7 \Y;

CE 5|4 Vce -0.3~28 \%

TAESSIR(TY) Torr -40 ~ 150 °C

SRR TLEAD 260(soldering, 10s) °C

A7l IE P Y Tstc -55 ~ 150 °C

FVE: M A KU S
PAAI AT A FeAt 26 A1 T RE A8 1E

—

BAT.

17, IXABESENA SRR AT FENE . Dh R A BE IR 48 A AR 7 i

AT AT RE S XTSI ARATIR o 48500 i KB (B I AR a A AR IR B 25 A N BAE R VOB AT 26 AF

Un SR U VOSAT SR AHEAE L0 i KAUE BT AR, s rTREA &

IS

10.2 B ER
TR G & BAfL
HBM ESDA/JEDEC JS-001-2017 +4000 \Y
CDM ESDA/JEDEC JS-002-2018 +2000 \Y
10.3 HEFE TAEFAMF
¥ i) fB/ME wAE BAfL
BN H VS VIN Vout+1 20 \Y,
it LR S Vour 1.8 5.0 \Y
TAER AR Ta -40 85 °C
IR lout 0 500 mA
HINHEZE Cin 1 uF
LA Court 1 uF
10.4 #JH
CN8501
RdEhn OGR AOGR TCR TCRA TGR i Xiv
[SOT89-3] | [SOT89-3] | [SOT23-5] | [SOT23-5] | [SOT23-3]
ReJa 4 RINIF I 725 131.7 195.7 195.7 297.3 °C/W
ReJcqtop) | &5 Z4MFe(THE)FEH 121.4 65.8 88.2 88.2 128.5 °C/W
Ross 4h 55 e AR AR 37.3 32.4 40.7 40.7 91.7 °C/W
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CN8501M050
MRFEAE: Vin=Vout+1V, Cin=1uF, Cout=1uF, Ta=25°C, FRAEHEME.

S 75 %14 BN HE A B:<N 78
LR Vout lout=30mA 4.9 5 5.1 \%
o K H ELAL loutmax Vin=Vout+1V 500 mA
R

) AVout 1mA < lout < 500mA 15 23 mV
(Load regulation)
&2 VDIF1 lout =100mA 100 203 mV
S HLIARL Iss Vin=Vout+1V 0.5 uA
P [ Isp Vce=0V 0.01 HA
FELYA FE R R AVoyr lout=10mA
. ) —_— 0.003 0.36 %IV
(Line regulation) AViy *Vour | AVour+1V < AViN< 18V
CE &V VcEH FFIE, i B AR e 1.3 \Y,
CE fikHF VcEL KW, LN O 0.4 \Y;
B ) Vin=Vout+1V, Vce=Vn
R B R ISHORT 50 mA
Vour=0V
Voutr=VourE) X 0.95
BRAR fR 47 limit © 500 800 mA
Vin=Vour +2V
B R TS L B RocHe Vce=Vss, Vour=Vour 500 Q
AR RME OTP 160 °C
ORI IR OTP_HYS 30 °C
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MR FEAE: Vin=Vour+1V, Cin=1uF, Cout=1uF, Ta=25°C, RAEHEME.

E 21 #s %M B B A =N L:2E (A
iR Vour lout=30mA 3.234 33 3.366 Y
e K IR loutmax Vin=Vout+1V 500 mA
R

) AVout 1mA<louts500mA 10 23 mV
(Load regulation)
&2 VDbIF1 lout =100mA 120 203 mV
F s FELI Iss Vin=Vout+1V 0.5 pA
IR W LI Isp Vee=0V 0.01 HA
R U A R R AVoyr lour=10mA
_ , __—tour 0.01 0.55 %V
(Line regulation) AViy * Vour | AVout+1VSAVINET18V
CE = VCEH T, s 1.3 \Y
CE fikHF VcEL KW, FiHEENO 0.4 \Y;
B ) Vin=Vout+1V, Vce=Vn
R B R ISHORT 50 mA
Vour=0V
Vout=VoutE) X 0.95
PR LRY limit © 500 800 mA
Vin=Vour +2V
K FEL S I A LB RocHa Vee=Vss, Vour=Vour 500 Q
AR RIE OoTP 160 °C
ARP IR R OTP_HYS 30 °C
VE:

*1. VoutE): Vin = Vout + 1V, lout = 1TmA B F%r H B o
*2. Vorop=Vin-(VouT_rRec*0.98), Vout RreG &% ViN=Vour+1.0V Fl lout=100mA B % R . VinZFIANBE, ZHA
HLE IR PGS, fantE FLE AR N Vout Res B 98%.

*3. lumim: 2 Vin = Vout + 1V Fil Vout = 0.95 X Voute)id % BB .
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10.6 Frikih4k (CN8501)
MR Vin=12V, Cin=1uF, Cout= 1uF, Ta=25°C, BRAFHEME

- Quiescent Current VS Input Voltage 05 Shutdown Current VS Input Voltage
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/ 03
—~ v 2 /———/’
ER] — =t S
)
o4 A @ 02
0.50 =]
/ ——-40°C
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0.25 — V7
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—— TA=85°C ? | | | |
0.00 | R 00
4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18
VIN (V) VIN (V)
Enable Threshold VS Temperature Foladback Current Limit
3.0
1.08 N
N
25 N
A
1.04 -y \
= - | ™~ < 20
S
< N ~ <
I 100 [~ =
z D 15 //
w - o P
> —— > 7
I | A
0.96 1.0 —
/
—— VENH L—
—— VENL 05 =
0.92 | | | | —] Pe
40 20 0 20 40 60 80 100 120 00
0 100 200 300 400 500 600 700
Temperature (°C) IOUT (mA)
315 Line Regulation Load Regulation
3.4
3.10
3.2
3.05
> >
= 3.00 — = 30
> b=
@] (@]
> >
2.95 .
IOUT=50mA _| ’
—— T=-40°C
&0 ——T=25°C ] ’o
—— T=85°C | :
285 R —
4 5 6 7 8 9 10 0 100 200 300 400 500
VIN (V) IOUT (mA)

2025/01/17 R1.0 7 www.chipnorth.com


http://www.chipnorth.com/

s

e s o I\ =
esen SR (R AIRAH CN8501MXXX
@ees CHIPNORTH
Tek =iy Trigg | ¥ 2 th @ Tek pevu  Tig | f ¥ 1 2 & @
2D{vouT: e 2Bvout
i !
............ . o &
1Bivin = 1B \\'" -
4R ouT 4 iout -
Tek i [ = oo Tek {51 2 &=
@ cH3 wmiEE 110div ] T o 5 o
1Bvin 1>{IIN
4 . 4
b il
2B{OUT [ 2Blvourt
CH1 CH2 cH3 cH3 -
cH3 o CHa H
Enable on
Tek =7 Tig | = ch Tek =7 Tig | f s 2 == @
Wussmasciin, 5 e = T 1 ;
[ | A0 ST AT N N
1’€IIN§ 1)‘;’IN .......
S f-_ d
ZD?OLQT 2Brvour, #J o
CH1 CH2 CH2
CH3 CH
LR PR TR IR

2025/01/17 R1.0

www.chipnorth.com


http://www.chipnorth.com/

\
..\.'. ‘L:‘:”:EE e L 2Rl (EE R VAN
:..." CHIPNORTH GAbHFRE (AR FRAA CN8501MXXX

11 HEER
SOT89-3

Al C

B3
6

Bl
B

B2

A3 A4 T A5 |
A2
A
8>
QWI I [ ] [ |
. Y &/Mmm) & A(mm)
Pl

A 4.40 4.60
A1 1.65 1.75
A2 2.95 3.05
A3 0.35 0.45
A4 0.43 0.53
A5 0.35 0.45
B 2.40 2.60
B1 4.05 4.25
B2 0.82 0.83
B3 0.82 0.83
C 1.40 1.60
C1 0.35 0.45
8 6°TYP4

01 3°TYP4

02 6°TYP4

03 3°TYP4
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S0T23-5
)
A
0.25
- — -l
o | - \
|
|
— |
o | B +—— —
|
| | |
I T 1
T T i
M b JLCZ
\
I
— - —
© |
SR
o !
@)
Rsf
B/Mmm BA(mm
ke (mm) (mm)
A 2.82 3.02
e 0.95(BSC)
b 0.27 0.35
1.50 1.70
B1 2.60 3.00
C 1.05 1.15
C1 0.03 0.15
C2 0.135 0.23
L 0.35 0.55
0 0° 8°
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PRl
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. 0.85 0.95 1.05
0.30 0.40 0.50
B 1.50 1.60 1.80
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C 1.00 1.10 1.20
C1 0.10
Cc2 0.02 0.08
L1 0.20 0.55
L2 0.60
5 0 15°
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1 Description

The CN8501 is an ultra-low quiescent power, low
dropout linear regulator fabricated in CMOS
process. The regulator consumes about 0.7uA
and 0.01uA (typical) after enable/shutdown. Built-
in enable control, output discharge, short circuit
protection, and thermal shutdown are available in
SOT89-3, SOT23-5, and SOT23-3 packages.

2 Features

Ultra-low Quiescent Current: 0.7pyA
Shutdown Current: 0.01uA

Input Range: 2.8V-20V

Output Range: 1.8V-5V (0.1V interval)
High Precision: £2%

Maximum Output Current: 500mA
Enabling Control

Output Discharge

Output Short Circuit Protection
Thermal Shutdown

3 Applications

® Cell Phone
Battery powered equipment
® \Wireless Telephones,
Wireless Communication Equipment
® Camera Recorder
Portable Audio-Visual Equipment
® PDA (Personal Digital Assistant)

20V/500mA, 0.7uA Ultra-Low Power

High Precision Linear Requlator

4 Ordering Information

Product Number Package | Quantity/Tape
CN8501MXXXOGR SOT89-3 1000/Tape
CN8501MXXXAOGR | SOT89-3 1000/Tape
CN8501MXXXTCR SOT23-5 3000/Tape
CN8501MXXXTGR SOT23-3 3000/Tape
CN8501MXXXTCRA | SOT23-5 3000/Tape

5 Marking
Product Number Marking*
01MXXXA
CN8501MXXXAOGR
YYWW
01MXXX
CN8501MXXXOGR
YYWW
MXXX
CN8501MXXXTCR
YYWW
MXXX
CN8501MXXXTGR
YYWW
MXXXA
CNB8501MXXXTCRA
YYWW

Note: YY=Year WW=Week; 8501MXXX=Product Name,
XXX= Output Voltage

Green (RoHS & HF): CHIPNORTH defines "Green" to
mean Pb-Free (RoHS compatible) and free of halogen
substances. If you have additional comments or questions,
please contact your CHIPNORTH representative directly.
Moisture sensitivity level(MSL):3

2025/01/17 R1.0

www.chipnorth.com


http://www.chipnorth.com/

:'-.‘.‘.'. ris |

® Chipnorth Electronic Technology (Nanjing) Co., Ltd. CN8501MXXX
®ees CHIPNORTH
6 Pinout
TOP VIEW TOP VIEW
CN8501MXXXOGR CN8501MXXXAOGR
2 3 2 3
VOUT GND VIN GND VIN VOUT
SOT89-3 SOT89-3
TOP VIEW TOP VIEW TOP VIEW
VOUT NC VOUT NC VIN
5 4 5 4 3
CN8501MXXXTCR CN8501MXXXTCRA CN8501MXXXTGR
1 2 3 1 2 3 1 2
VIN GND CE VIN GND NC GND VOuT
SOT23-5 SOT23-5 SOT23-3
7 Typical Application
Vin CN8501 Vour
I— VIN VOUT
CE
1yF == GND = 1yF
2025/01/17 R1.0 2 www.chipnorth.com
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8 Block Diagram
REF
1.21V r
OTP [ ] vin
EA J,l:
+
-
ocP [] vour

:l ON/OFF
CE I: Control % %

] enD
9 Pin Descriptions
CN8501M CN8501M CN8501M CN8501M CN8501M
XXXOGR XXXAOGR XXXTCR XXXTCRA XXXTGR Pin Name Descriptions
SOT89-3 SOT89-3 S0T23-5 SOT23-5 SOT23-3
/ / 3 / / CE Enable pin
2 1 2 2 1 GND Ground
4 3. 4 NC No Connection
3 2 1 1 3 VIN Power supply input
1 3 5 5 2 VOUT Voltage output
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Chipnorth Electronic Technology (Nanjing) Co., Ltd. CN8501MXXX

10 Specifications

10.1 Absolute Maximum Ratings

Parameter Symbol Value Units
Supply Input Voltage VN 28 Vv
Output Voltage VouTt -03~7 Vv
CE Voltage Vce -0.3~28 \Y,
Operating Junction Temperature Range Torr -40 ~ 150 °C
Soldering Temperature TLEAD 260(soldering,10s) °C
Storage Temperature Range Tste -55 ~ 150 °C

Note1: Stress exceeds these ratings listed under “absolute maximum ratings” may cause permanent damage to the device.
These are stress ratings only and functional operation of the device at these or any other conditions beyond those indicated
under “recommended operating conditions” is not implied. Expose to absolute-maximum-rated conditions for extended
periods may affect device reliability.

10.2 ESD Ratings

Discharge mode Standardize Value Units
HBM ESDA/JEDEC JS-001-2017 +4000 \Y
CDM ESDA/JEDEC JS-002-2018 +2000 \Y

10.3 Recommended Operating Range

Parameter Symbol Min. Max. Units
Input Voltage Range VIN Vout+1 20 \Y
Output Voltage Range Vour 1.8 5 \Y
Operating Ambient Temperature Range Ta -40 85 °C
Output Current lout 0 500 mA
Input Capacitor CiN 1 uF
Output Capacitor Cout 1 uF

10.4 Thermal Information

CN8501
Parameter OGR AOGR TCR TCRA TGR Units
[SOT89-3] | [SOT89-3] | [SOT23-5] | [SOT23-5] | [SOT23-3]
Resa Junction to ambient 72.5 131.7 195.7 195.7 297.3 °C/W
ReJctop) | Junction to case(top) 1214 65.8 88.2 88.2 128.5 °C/W
Reus Junction to Board 37.3 324 40.7 40.7 917 °C/W
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10.5 Electrical Characteristics

CN8501M050
(VIN=VOUT+1V, CIN=1uF, COUT=1pF, TA=25°C, unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. Unit
Output Voltage Vour lout = 30mA 4.9 5 5.1 \%
Maximum Output

loutmax Vin=Vour+1V 500 mA
Current
Load regulation AVour 1mA < lout < 500mA 15 23 mV
Dropout voltage VoiF1 lout = 100mA 100 203 mV
Input Quiescent
Iss Vin=Vour+1V 0.5 MA
Current
Shutdown Current Isb Vce= 0V 0.01 MA
. . AVoyr loutr= 0mA
Line regulation —_— 0.003 0.36 %IV
AViy *Vour | AVout+1V < AViNE 18V
CE Rising Threshold VceH On, output voltage stabilized 1.3 \Y,
CE Falling Threshold VeEL Off, output voltage is 0 0.4 \%
o Vin=Vout+1V, Vce= Vin
Short-Circuit Current IsHORT 50 mA
Vout =0V
o Vour=VourE) X 0.95
Current Limiting liimit 500 800 mA
Vin= Vout +2V
Load Capacitor
) ) RochHe Vce = Vss, Vout = Vout 500 Q
Discharge Resistance
Thermal Shutdown
OTP 160 °C
Temperature
Thermal Shutdown
) OTP_HYS 30 °C
Hysteresis
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CN8501M033
(VIN=VOUT+1V, CIN=1uF, COUT=1pF, TA=25°C, unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. Unit
Output Voltage Vour loutr = 30mA 3.234 3.3 3.366 \Y,
Maximum Output

loutmax Vin= Vout+1V 500 mA
Current
Load regulation AVour 1mA < lout < 500mA 10 23 mV
Dropout voltage VoiF1 lout = 100mA 120 203 mV
Input Quiescent
Iss Vin= Vout+1V 0.5 MA
Current
Shutdown Current Isb Vce= 0V 0.01 MA
. . AVoyr loutr= 10mA
Line regulation —_— 0.01 0.55 %IV
AViy * Vour | AVour+1V < AViNE 18V
CE Rising Threshold VcEH On, output voltage stabilized 1.3 \Y,
CE Falling Threshold VeEL Off, output voltage is 0 0.4 \%
ViNn= Vout+1V, Vce= Vi
Short-Circuit Current IsHORT 50 mA
Vour= 0V
_— Vout = VourtE) X 0.95
Current Limiting liimit 500 800 mA
Vin= Vourt +2V
Load Capacitor
) ) RochHe Vce = Vss, Vout = Vour 500 Q
Discharge Resistance
Thermal Shutdown
OTP 160 °C
Temperature
Thermal Shutdown
) OTP_HYS 30 °C
Hysteresis
Notes:

*1. VOUT(E): output voltage when VIN = VOUT + 1V, IOUT = 1mA.

*2. VDROP=VIN-(VOUT_REG*0.98), VOUT_REG is the output voltage when VIN = VOUT + 1.0V and IOUT = 100mA.
VIN is the input voltage, and when the input voltage is gradually reduced, the output voltage becomes 98% of
VOUT_REG.

*3. ILIMIT: Output current when VIN = VOUT + 1V and VOUT = 0.95 X VOUT(E).
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Chipnorth Electronic Technology (Nanjing) Co., Ltd.

CN8501MXXX

10.6 Characteristics Curve (CN8501)
(VIN=12V, CIN=1uF, COUT= 1uF, TA=25°C, unless otherwise specified.)

150 Quiescent Current VS Input Voltage 05 Shutdown Current VS Input Voltage
1.25 04
1.00 Y, ,/

. 03 —
= < /’_/
R — = =)

fa)

o4 @ 02
0.50 =1
/ ——-40°C
—— TA=-40°C 0.1 — 25°C —
0.25 — V7
— TA=25°C /// —85°C
—— TA=85°C | ? | | | |
0.00 | A R 00
4 6 8 10 12 14 16 18 6 8 10 12 14 16 18
VIN (V) VIN (V)
Enable Threshold VS Temperature Foladback Current Limit
3.0
1.08 N
N
25 N
: N
1.04 - \\
= - ] ™~ < 20
S
< N - <
I 100 S~ =
=4 D 15 //
] = o P
> —— > o
|| A
0.96 1.0 —
/
—— VENH T —
—— VENL 05 =
0.92 | | | | —] P
40 20 0 20 40 60 80 100 120 0.0
100 200 300 400 500 600 700
Temperature (°C) IOUT (mA)
315 Line Regulation Load Regulation
3.4
3.10
3.2
3.05
> >
= 3.00 — = 30
> >
o o
> >
2.95 .
IOUT=50mA _| ’
—— T=-40°C
&0 ——T=25°C ] ve
—— T=85°C | :
285 R —
4 5 6 7 8 9 10 100 200 300 400 500
VIN (V) IOUT (mA)
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11 Package Information
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Size
Min(mm) Max(mm)
Symbol
A 4.40 4.60
A1 1.65 1.75
A2 2.95 3.05
A3 0.35 0.45
A4 0.43 0.53
A5 0.35 0.45
B 2.40 2.60
B1 4.05 4.25
B2 0.82 0.83
B3 0.82 0.83
C 1.40 1.60
C1 0.35 0.45
0 6°TYP4
61 3°TYP4
62 6°TYP4
03 3°TYP4
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Size
Min(mm) Max(mm)
Symbol
A 2.82 3.02
e 0.95(BSC)
0.27 0.35
1.50 1.70
B1 2.60 3.00
C 1.05 1.15
C1 0.03 0.15
C2 0.135 0.23
L 0.35 0.55
] 0° 8°
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Size
Min(mm) Typ(mm) Max(mm)
Symbol
A 2.70 2.90 3.10
A1 1.70 1.90 210
A2 0.60
e 0.85 0.95 1.05
0.30 0.40 0.50
B 1.50 1.60 1.80
B1 2.60 2.80 3.00
Cc 1.00 1.10 1.20
C1 0.10
Cc2 0.02 0.08
L1 0.20 0.55
L2 0.60
0 0° 15°
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12 Important Statement

Chipnorth Electronic Technology (Nanjing) Co., Ltd. and its subsidiaries reserve the right to make
modifications, improvements, corrections, or other changes to this document and to any of the products
described herein at any time without notice. Chipnorth Electronic Technology (Nanjing) Co., Ltd. disclaims
any liability arising out of the use of this document or any of the products described herein; Chipnorth
Electronic Technology (Nanjing) Co., Ltd. does not transfer any license to its patents or trademarks or
other rights. Any customer or user using this document or any of the products described herein assumes
all risk and agrees to hold harmless Chipnorth Electronic Technology (Nanjing) Co., Ltd. and all
companies whose products are displayed on Chipnorth Electronic Technology (Nanjing) Co., Ltd.
Chipnorth Electronic Technology (Nanjing) Co., Ltd. makes no warranty and assumes no responsibility
for any products purchased through unauthorized sales channels. In the event that a customer purchases
or uses a product from Chipnorth Electronic Technology (Nanjing) Co., Ltd. for any unintended or
unauthorized use, the customer shall indemnify and hold harmless Chipnorth Electronic Technology
(Nanjing) Co., Ltd. and its representatives from and against all claims, damages, and attorney's fees
arising from any personal injury or death, directly or indirectly, arising out of or in connection with such
purchase or use.
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