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Advance Datasheet

AP2820

High-side Power Distribution Switch with Enable and Flag

General Description

The AP2820 is an integrated high-side power switch
that consists of N-Channel MOSFET, charge pump,
over current & temperature and other related protection
circuits. The switch’s low Rpgsion), 60m€2, is designed
to meet USB voltage drop requirements. The IC
includes soft-start to limit inrush current, over-current
protection, load short protection with fold-back, and
thermal shutdown to avoid switch failure during hot
plug-in. Under voltage lockout (UVLO) function is
used to ensure the device remain off unless there is a
valid input voltage present. A FLAG output is
available to indicate fault conditions to the local USB
controller.

The AP2820 is available in standard packages of
SOIC-8 and MSOP-8.

Applications

*  USB Power Management

»  USB Bus/Self Powered Hubs
*  Hot-plug Power Supplies

*  Battery-charger Circuits

*  Notebooks, Motherboard PCs

Features

. Low MOSFET on Resistance: 60m<2

*  Compliant to USB Specifications

*  Available 2 Versions of Load Ability:
Guarantee 2.0A Continuous Load for A/B/C/D
Version
Guarantee 2.5A Continuous Load for E/F/G/H
Version

*  Logic Level Enable Pin: Available with
Active-high or Active-low Version

. Operating Voltage Range: 2.7V to 5.5V

. Low Supply Current:
75pA (Typ.) (For A/B/C/D versions)
80pA (Typ.) (For E/F/G/H versions)

. Low Shutdown Current: 1.0pnA (Max)

*  Under-voltage Lockout

. Soft Start-up

. Over-current Protection

. Over Temperature Protection

*  Load Short Protection with Fold-back

*  No Reverse Current When Power Off

*  Deglitched FLAG Output with Open Drain

*  With Output Shutdown Pull-low Resistor for
A/C/E/G Versions

UL Approved (File No. E339337)

*  Nemko CB Scheme IEC60950-1, Ref. Certif

No. NO62093
> \
+* +**
SOIC-8 MSOP-8

Figure 1. Package Types of AP2820
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High-side Power Distribution Switch with Enable and Flag AP2820

Pin Configuration

M/MM Package
(SOIC-8/MSOP-8)

GND |1
VIN|[ 2
VIN|[ 3

EN/EN|_ 4

O 8 |vouT
7 |vouTt
6 |VvOUT
5 |FLAG

Figure 2. Pin Configuration of AP2820 (Top View)

Pin Descriptions

Pin Number Pin Name Function
1 GND Ground
2,3 VIN Supply input pin
4 EN/EN Chip enable control input, active low or high
5 LAG Fault flag pin, output with open drain, need a pull-up resistor
in application, active low to indicate OCP or OTP
6,7,8 VOUT Switch output voltage
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High-side Power Distribution Switch with Enable and Flag AP2820

Functional Block Diagram

VIN
e |
EN/E + | ’ |
| - — |
I Clock »| Gate Control I
I > I
| = |
I I
I I
| Band Gap - Over Current | Current

| Reference - Limiting - CMP Sense VOuT
| |
| Shutdown |
| Signal |
| L

: S > FLAG

Thermal > FLAG
| uvLo Sense *™  Deglitch Logic |
I I
GND Q1 L |
I I
L - ____ i
Figure 3. Functional Block Diagram of AP2820
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High-side Power Distribution Switch with Enable and Flag AP2820

Ordering Information

AP2820 O O O-0O

Circuit Type N Gl1: Green
TR: Tape & Reel
Blank: Tube
Condition
For Continuous 2.0A Versions Package
A: Active High with Auto Discharge M: SOIC-8
B: Active High without Auto Discharge MM: MSOP-§
C: Active Low with Auto Discharge
D: Active Low without Auto Discharge
For Continuous 2.5A Versions
E: Active High with Auto Discharge
F: Active High without Auto Discharge
G: Active Low with Auto Discharge
H: Active Low without Auto Discharge
Package Temperature Condition Part Number Marking ID Packing
Range Type
Active High IAP2820AM-G1 2820AM-G1 Tube
with Auto Discharge
(Continuous 2.0A)  |AP2820AMTR-G1 2820AM-G1 Tape & Reel
-40 to 85°C
Active High IAP2820BM-G1 2820BM-Gl1 Tube
without Auto Discharge
(Continuous 2.0A)  |AP2820BMTR-G1 2820BM-G1 Tape & Reel
Active Low IAP2820CM-G1 2820CM-G1 Tube
with Auto Discharge
(Continuous 2.0A)  |AP2820CMTR-G1 2820CM-G1 Tape & Reel
-40 to 85°C
Active Low IAP2820DM-G1 2820DM-G1 Tube
without Auto Discharge
(Continuous 2.0A)  |[AP2820DMTR-G1 2820DM-G1 Tape & Reel
SOIC-8
Active High IAP2820EM-G1 2820EM-G1 Tube
with Auto Discharge
(Continuous 2.5A)  |AP2820EMTR-G1 2820EM-G1 Tape & Reel
-40 to 85°C
Active High IAP2820FM-G1 2820FM-G1 Tube
without Auto Discharge
(Continuous 2.5A)  |AP2820FMTR-G1 2820FM-G1 Tape & Reel
Active Low IAP2820GM-G1 2820GM-G1 Tube
with Auto Discharge
(Continuous 2.5A)  |AP2820GMTR-G1 2820GM-G1 Tape & Reel
-40 to 85°C
Active Low IAP2820HM-G1 2820HM-G1 Tube
without Auto Discharge
(Continuous 2.5A)  |AP2820HMTR-G1 2820HM-G1 Tape & Reel
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High-side Power Distribution Switch with Enable and Flag

Ordering Information (Continued)

Package Temperature Condition Part Number Marking ID Packing
Range Type
Active High IAP2820AMM-G1 2820AMM-G1 Tube
with Auto Discharge
(Continuous 2.0A) |AP2820AMMTR-G1 2820AMM-Gl1 Tape & Reel
-40 to 85°C
Active High IAP2820BMM-G1 2820BMM-G1 Tube
without Auto Discharge
(Continuous 2.0A) |AP2820BMMTR-G1 2820BMM-G1 Tape & Reel
Active Low IAP2820CMM-G1 2820CMM-Gl1 Tube
with Auto Discharge
(Continuous 2.0A) |AP2820CMMTR-G1 2820CMM-Gl1 Tape & Reel
-40 to 85°C
Active Low IAP2820DMM-G1 2820DMM-G1 Tube
without Auto Discharge
(Continuous 2.0A) |AP2820DMMTR-G1 2820DMM-G1 Tape & Reel
MSOP-8
Active High IAP2820EMM-G1 2820EMM-G1 Tube
with Auto Discharge
(Continuous 2.5A) |AP2820EMMTR-G1 2820EMM-Gl1 Tape & Reel
-40 to 85°C
Active High IAP2820FMM-G1 2820FMM-G1 Tube
without Auto Discharge
(Continuous 2.5A) |AP2820FMMTR-G1 2820FMM-G1 Tape & Reel
Active Low IAP2820GMM-G1 2820GMM-G1 Tube
with Auto Discharge
(Continuous 2.5A) |AP2820GMMTR-G1 2820GMM-Gl1 Tape & Reel
-40 to 85°C
Active Low IAP2820HMM-G1 2820HMM-G1 Tube
without Auto Discharge
(Continuous 2.5A) |AP2820HMMTR-G1 2820HMM-G1 Tape & Reel

BCD Semiconductor's Pb-free products, as designated with "G1" suffix in the part number, are RoHS compliant

and green.
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High-side Power Distribution Switch with Enable and Flag AP2820

Absolute Maximum Ratings (Note 1)

Parameter Symbol Value Unit
Power Supply Voltage Vin 6.0 A%
Operating Junction  Temperature T 150 oC
Range
Storage Temperature Range Tsta -65 to 150 °C
Lead Temperature (Soldering, 10sec) TLEAD 260 °C
Thermal Resistance Junction to SOIC-8 135 o

. 054 CIwW
Ambient MSOP-8 150
CDM (Charge Device Model) 1000 \%
ESD (Human Body Model) 2000 \Y

Note 1: Stresses greater than those 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. Exposure to “Absolute
Maximum Ratings” for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Min Max Unit
Supply Voltage Vin 2.7 5.5 Vv
Operating Ambient Temperature T, _40 85 oC
Range

Jul. 2012 Rev 1.7 BCD Semiconductor Manufacturing Limited
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High-side Power Distribution Switch with Enable and Flag AP2820

Electrical Characteristics

For A/B/C/D Versions
(Vin=5.0V, Cy=2.2uF, Cour=1.0uF, Typical T,=25°C, Bold typeface applies over -40°C<T,<85°C ranges, unless otherwise
specified)

Parameter Symbol Condition Min | Typ | Max | Unit
Input Voltage Range Vin 2.7 5.5 \Y
Switch On Resistance Rps(on) Vin=5V, Iour=2.0A 60 80 mQ
Current Limit I Vour=4.0V 2.2 2.7 32 A
Supply Current Isuppry V=5V, No Load 75 105 LA
IFold-back Short Current IsHorT Vour=0 1.18 A
Shutdown Supply Current IsiyutpowN Chip Disable, Shutdown Mode 0.1 1 pA
[Enable High Input Threshold VENH 1.6 5.5 \%
[Enable Low Input Threshold VENL 0 1.0 Vv
[Enable Pin Input Current Ien Force OV to 5V at EN Pin -1.0 1.0 pA
%Illfeesgqol d \\/i)ollt?ég: Lockout Vuvio Vv Increasing from 0V 2.2 2.5 2.7 A%
Under Voltage Hysteresis Vuviony 0.2 A%
Reverse Current IREVERSE Chip Disable, Vour>Vin 0.1 1.0 LA
aof‘tl;f‘éthuf&‘;lwnmw Resistance @ iaras [AP2820A, AP2820C Only 100 | 200 | @
Output Turn-on Time toN grll({[rl‘x)lutEnable Active to 90% of 500 us
FLAG Pin Delay Time toric com. tioﬁzelﬁlag Cuurent - Faulf 10 | 15 | ms
FLAG Pin Low Voltage VELG Isng=SmA 35 70 mV
FLAG Pin Leakage Current I EAKAGE FLAG Disable, Force 5.0V 1.0 pA
E:lrirg::lture Shutdown Torso 150 °C
Thermal Shutdown Hysteresis Thyorsp 30 °C
Jul. 2012 Rev 1.7 BCD Semiconductor Manufacturing Limited
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High-side Power Distribution Switch with Enable and Flag AP2820

Electrical Characteristics (Continued)

For E/F/G/H Versions
(Vin=5.0V, Cy=2.2uF, Cour=1.0uF, Typical T,=25°C, Bold typeface applies over -40°C<T,<85°C ranges, unless otherwise
specified)

Parameter Symbol Condition Min | Typ | Max | Unit
Input Voltage Range Vin 2.7 5.5 \Y
Switch On Resistance Rps(on) Vin=5V, lour=2.5A 60 80 mQ
Current Limit I v Vour=4.0V 2.8 3.4 42 A
Supply Current Isuppry V=5V, No Load 80 110 LA
IFold-back Short Current IsHorT Vour=0 1.18 A
Shutdown Supply Current IsiyutpowN Chip Disable, Shutdown Mode 0.1 1 pA
[Enable High Input Threshold VENH 1.6 5.5 \%
[Enable Low Input Threshold VENL 0 1.0 A%
[Enable Pin Input Current Ien Force OV to 5V at EN Pin -1.0 1.0 HA
%Illfeesgqol d \\/i)ollt?ég: Lockout Vuvio Vv Increasing from 0V 2.2 2.5 2.7 A%
Under Voltage Hysteresis Vuviony 0.2 A%
Reverse Current IREVERSE Chip Disable, Vour>Vin 0.1 1.0 LA
aof‘tl;f‘éthuf&‘;lwnmw Resistance) — p @ uaras IAP2820E, AP2820G Only 100 | 200 | @
Output Turn-on Time fon grll({[rl‘x)lutEnable Active to 90% of] 500 us
FLAG Pin Delay Time torLc f:?r?;i tioﬁzelﬁlag i‘c‘gve:t Fauld 10 | 15 | ms
FLAG Pin Low Voltage VELG Isng=SmA 35 70 mV
FLAG Pin Leakage Current I EAKAGE FLAG Disable, Force 5.0V 1.0 pA
Thermal Shutdown Hysteresis Thyorsp 30 °c
Jul. 2012 Rev 1.7 BCD Semiconductor Manufacturing Limited
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High-side Power Distribution Switch with Enable and Flag AP2820

Typical Performance Characteristics

100 ‘ ‘ 100
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Figure 4. Supply Current vs. Ambient Temperature Figure 5. Supply Current vs. Ambient Temperature
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Figure 6. Supply Current vs. Supply Voltage Figure 7. Current Limit vs. Supply Voltage
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High-side Power Distribution Switch with Enable and Flag AP2820

Typical Performance Characteristics (Continued)
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Figure 10. Switch On Resistance Figure 11. Switch On Resistance
vs. Ambient Temperature vs. Ambient Temperature
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High-side Power Distribution Switch with Enable and Flag AP2820

Typical Performance Characteristics (Continued)
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Figure 12. Switch On Resistance vs. Supply Voltage Figure 13. UVLO Voltage vs. Ambient Temperature
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Figure 14. Flag Delay Time during Over Current Figure 15. Flag Delay Time during Over Current
vs. Ambient Temperature vs. Supply Voltage
Jul. 2012 Rev 1.7 BCD Semiconductor Manufacturing Limited

11



oD £/ A
[ A] | 4 Advance Datasheet

High-side Power Distribution Switch with Enable and Flag AP2820

Typical Performance Characteristics (Continued)
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Figure 16. Output Short to GND Current Figure 17. Output Short to GND Current
vs. Supply Voltage vs. Ambient Temperature
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vs. Ambient Temperature vs. Supply Voltage
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High-side Power Distribution Switch with Enable and Flag AP2820

Typical Performance Characteristics (Continued)

Ven
5V/div

VEen
5v/div 8

IINRUSH
IINRUSH

20mA/div 1A/div
VOUT VOUT
1V/div 1V/div

Time 500us/div Time 500us/div
Figure 20. Output Turn On and Rise Time Figure 21. Output Turn On and Rise Time
(C|N:l.0p,F, CQUT:]..O},LF, No Load) (C|N:1.0HF, COUT:l.OHF, RL:3.3Q)

Ven
5v/div @

VEN
5V/div
Cour=470uF

Cour=220uF
Vour
1v/div

Vour
1V/div

IINRUSH

1A/div

Time 500us/div Time 5ms/div
Figure 22. Output Turn On and Rise Time Figure 23. Output Turn Off and Fall Time
(C|N:1.0HF, COUTZZZOHF, No Load) (V|N:5V, C|N:l.OHF, No Load)
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High-side Power Distribution Switch with Enable and Flag AP2820

Typical Performance Characteristics (Continued)

Ven
5V/div

Vour
1V/div

lout

1A/div

Time 500ps/div Time 20ms/div
Figure 24. Output Turn Off and Fall Time Figure 25. Output Short to GND Current
(V|N:5V, C|N:1.0},LF, COUT:47OHF, RLZS.SQ) (V|N:5V, C|N:l.OpF)

VFLAG VFLAG
1V/div 1V/div
|QUT IOUT
1A/div 1A/div
VOUT VOUT
1v/div §§ 1V/div g

Time 5ms/div Time 5ms/div

Figure 26. FLAG Response during Over Current Figure 27. FLAG Response during
Over Temperature (Ta=125°C)
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AP2820

Typical Application

R
10kQ2
Vin=5V 2.3 5 USB Controller
VIN FLAG
Cn ——
( Note2) AP2820
2.2pF -
n — 6,7,8
o ENEN vouT NN Vs
Enable GND c D+
1 E— ouT
i 1puF D
[ N\ — GND

Note 2: 2.2uF input capacitor is enough in most application cases.

If the VOUT is short to ground frequently during usage, large size input capacitor is necessary, recommend
22uF.

Figure 28. Typical Application of AP2820
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High-side Power Distribution Switch with Enable and Flag AP2820

Mechanical Dimensions

SOIC-8 Unit: mm(inch)

4.700(0.185) e
5.100(0.201) 1.350(0.053)

e 1.750(0.069)
HEEH | — \
s

0.675(0.027)

0.320(0.013)

— =1 p
0.725(0.029) 5.800(0.228)
1.270(0.050) 6.200(0.244)
TYP ‘ |
D
20:1
0.100(0.004) 0.800(0.031)

0.300(0.012) § 0.200(0.008)
o
o
n
AAAA  §
1.000(0.039) | ‘ \ ]
I ,
M| 0000157
O i
H 85 d ]
N 0.190(0.007) ]
0.330(0.013) 0.250(0.010)
0.510(0.020)

0.900(0.035) R0.150(0.006)

0.450(0.017)
0.800(0.031)

Note: Eject hole, oriented hole and mold mark is optional.
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High-side Power Distribution Switch with Enable and Flag AP2820

Mechanical Dimensions (Continued)

4.700(0.185)

N

MSOP-8 Unit: mm(inch)
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1 H H
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— -

|
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o
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TN

J
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Note: Eject hole, oriented hole and mold mark is optional.
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of any its products or circuits. BCD Semiconductor Manufacturing Limited does not convey any license under its patent rights or
other rights nor the rights of others.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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