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AP22816/17/18

1.0A/1.5A/2.0A SINGLE CHANNEL POWER DISTRIBUTION LOAD SWITCH

Description

Pin Assignments

The DI ODE $\P22816/17/18 is a single-channel, current-limited,
integrated high-side power switch optimized for Universal Serial Bus
(USB) and other hot-swap applications. The family of devices
complies with USB standards and is available with both polarities of
enable input.

The device has fast short-circuit response time for improved overall
system robustness, and has an integrated output discharge function
to ensure completely controlled discharging of the output voltage
capacitor. They provide a complete protection solution for applications
subject to heavy capacitive loads and the prospect of short circuit,
and offer reverse current blocking, overcurrent, overtemperature and
short-circuit protection, as well as controlled rise time and
undervoltage lockout functionality. A 6ms deglitch capability on the
open-drain flag output prevents false overcurrent reporting and does
not require any external components.

The AP22816/17/18 is available in the standard Green and RoHS
compliant TSOT25 and MSOP-8 packages.

Features

Input Voltage Range: 2.7V to 5.5V
75m q On-resistance
Built-in Soft-start with 0.6ms Typical Rise Time
Fault Report (FLG) with Blanking Time (6ms Typ.)
ESD Protection: 2kV HBM, 500V CDM
Logic Level Enable Pin: Available with Active-high or Active-low
Versions
1  Protections:

A Overcurrent Protection with Auto Recovery

A Short-Circuit Protection with Auto Recovery

A Overtemperature Protection with Auto Recovery

A Output Reverse Current / Voltage Protection
1  Thermally-Efficient Low Profile Package
Moisture Sensitivity: Level 1 per J-STD-020
1 Terminals:

A TSOT-25: Finish i Matte Tin Plated Leads, Solderable per

MIL-STD-202, Method 208 (e3)
A MSOP-8: Finish i Matte Tin Plated Leads, Solderable per
MIL-STD-202, Method 208 (e3)

1 Weight:
A TSOT25: 0.013 grams (Approximate)
A MSOP-8: 0.027grams(Approximate)
UL Recognized, File Number E322375
IEC60950-1 CB Scheme Certified
Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)
Hal ogen and Anti mony Free.
For automotive applications requiring specific change
control (i.e. parts qualified to AEC-Q100/101/104/200, PPAP
capable, and manufactured in IATF 16949 certified facilities),
please contact us or your local Diodes representative.
https://www.diodes.com/quality/product-definitions/
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Notes:
2. See https://www.diodes.com/quality/lead-free/ f o r

Lead-free.
3. Halogen- and Antimony-f r e e
<1000ppm antimony compounds.
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Applications
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Integrated load switches in Ultrabook PCs
Power up/down sequencing in Ultrabook PCs
Notebooks

Netbooks

Set-top boxes

SSD (solid state drives)

Consumer electronics

Tablet PCs

Telecom systems
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1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
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Typical Applications Circuit

Enable Active High

Power Supply * IN ouT * 9 Load
27 0 85V T T 1L
10k Jer J01F Thoger
FLG
—{EN/EN GND
ON
Note: If 1eF input cap. Will lead to large Vys pi k e, itds r ec efoamcita msdead 0 u s 10
Pin Descriptions
Pin Name Function

TSOT25 MSOP-8
5(K/KA) ] ] )
1, 5(KB) 6.7.8 ouT Voltage Output Pin, connect a 0.1¢ F bypass capacitor and a high-value

,1(KE) T capacitor to GND, close to IC. (At least 10eF in USB applications.)

2 1 GND Ground pin of the circuitry

109 O dO faul ;

3(KA/KE) 5 FLG vercurrept and verFemperature au t report;
Open-Drain flag is active-low when triggered.

5(KC)

3(K) Enable input

1(KA) 4 EN/EN AP22816A/17A/18A: Active-High
4(KB/KE) AP22816B/17B/18B: Active-Low
4(KIKA) ) )

3(KB) 2.3 IN ?éoltage Input Pin, connect a 1¢F low ESR capacitor to GND, close to

5(KE)
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Functional Block Diagram
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Absolute Maximum Rati NJS (@ Ta=+25°C, unless otherwise specified.) (Note 4)

Symbol Parameter Ratings Units
HBM Human Body ESD Protection 2000 \%
ESD CDM Charged Device Model ESD Protection 500 \%
IEC System Surggs per IEC61000-4-2. 1999 Applied to Output 15 KV
Level Terminals of EVM (Note 6)
VN Input Voltage -0.3t06.0 \%
Vout Output Voltage -0.3to (Vin +0.3) \Y
VENEN Enable Voltage -0.3to (Vin +0.3) \
I Load Current Internal Limited °C
T(max) Maximum Junction Temperature +150 °C
TsT Storage Temperature -65 to +150 °C
Rasa Thermal Res?stance, Junct?on to Ambient [MSOP-8 (Note 5, 7) 165
Thermal Resistance, Junction to Case TSOT25 (Note 6, 7) 123 MW
Raic Thermal Resistance, Junction to Case MSOP-8 (Note 5, 7) 33
TSOT25 (Note 6, 7) 32
Notes: 4. Stresses greater than the 'Absolute Maximum Ratings' specified above may cause permanent damage to the device. These are stress ratings only;

functional operation of the device at these or any other conditions exceeding those indicated in this specification is not implied. Device reliability may be
affected by exposure to absolute maximum rating conditions for extended periods of time.
5. External capacitors need to be connected to the output, EVM board was tested with external capacitor. This level is a pass test only and not a

limit.

6. Test condition for TSOT25/MSOP-8: Device mounted on 1 0 ¥2100xFR# substrate PC board, 20z copper with minimum recommended pad layout.
7. RqJA and RqJC are measured at T, = 25°C on a high effective thermal conductivity four-layer test board per JEDEC 51-7.

Recommended Operating Conditions (@ Ta = +25°C, unless otherwise specified.) (Note 8)

Symbol Parameter Min Max Unit
ViN I npvotl t age 2.7 55 \Y
AP22816 0 1.0
louT Output Current AP22817 0 1.5 A
AP22818 0 2.0
Vi EN/EN Input Logic Low Voltage 0 0.5 \%
Vi EN/EN Input Logic High Voltage 15 VIN \%
Ta Operating Ambient Temperature -40 +85 e
Note: 8. Refer to the typical application circuit.
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Electrical CharacteristiCS (vin=5v @ Ta = +25°C, Ciy = 1pF, CL = 100nF, unless otherwise specified.)

Symbol Parameter Test Conditions Min Typ Max Unit
VuvLo Input UVLO V|n Rising 1.8 2.3 2.6 \%
P \UvLo Input UVLO Hysteresis V|n Decreasing 6] 180 6] mvV
ISHDN Input Shutdown Current Disabled, OUT = Open o} 0.1 1 HA
lo Input Quiescent Current Enabled, OUT = Open 3 80 3 HA
ILEAK Input Leakage Current Disabled, OUT Grounded 8 0.1 1 HA
IREV Reverse Leakage Current Disabled, V|N = 0V, Vout =5V, Irev at VN o] 0.01 1 pA
Roson) | Switch On-Resistance Vin = 5V, lout = 1A |[Ta= +25°C 3 75 95 mq
VN =5V, Vout = 4.5V(AP22818) 2.2 2.7 3.2 A
lumiT Over Load Current Limit VN =5V, Vout = 4.5V(AP22817) 1.65 2.2 2.8 A
VN = 5V, Vour = 4.5V(AP22816) 1.1 1.5 2.1 A
ISHORT Short-Circuit Current Limit Enabled, Output short to ground o] 0.5 o] A
Vi EN/EN Input Logic Low Voltage |V = 2.7V to 5.5V o] 0 0.5 \%
ViH EN/EN Input Logic High Voltage |V|y=2.7V to 5.5V 15 o} o] \%
ILEAK-ENEN EN/EN Input Leakage ViN = 5V, VeEnEN = OV and 5.5V o] 0.01 1 MA
ILEAK-O Output Leakage Current Disabled, Vout = 0V 0 0.5 1 pA
tD(oN) Output Turn-On Delay Time CL=4.7uF, RLoap=10q @ ¥ 3.3V Figure 1 o] 15 o] ms
tr Output Turn-On Rise Time CL=4.7uF, RLoap=109 @ ¥ 3.3V Figure 1 1.0 2.1 3.5 ms
tD(OFF) Output Turn-Off Delay Time CL=4.7uF, RLoap=109 @ ¥ 3.3V Figure 1 o] 20 6] Us
tr Output Turn-Off Fall Time CL=4.7uF, RLoap=10q @ ¥ 3.3V Figure 1 o] 0.15 o) ms
ReLe FLG Output FET On-Resistance |lg g = 10mA o] 30 60 q
IFoH FLG Off Current VELGg =5V o] 0.01 1 HA
B e 0 vererenand | 5 [ 5 | s | ms
tois Discharge Time CL = 1pF, VN = 5V, disabled to Vout < 0.5V o] 0.4 o) ms
Rpis Discharge Resistance VN = 5V, Disabled, lout = 1ImA o] 140 200 o]
TSHDN Thermal Shutdown Threshold Enabled o +150 ) e
Thys Thermal Shutdown Hysteresis |0 o +40 o] C
Viyp _I?r?[\)/eprzier;t\/oltage Comparator Vour - Vin 35 70 105 mv
Irocp Reverse Current Limit Vour - Vin = 150mV o] 350 o] mA
s |Conciton to MOSFET Tumoff | 2 | 5 |15 | ms

Performance Characteristics

VEN/E\I 50% 50% VE N/EN

|
| tg | | to(ors)

[ te

VOUT VOUT

Figure 1. Voltage Waveforms: AP22816B (Active Low, Left), AP22816A (Active High, Right)
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Performance Characteristics (ta=+25°C, Vin=5V, Civ=1¢ FGL= 0.1 Funless otherwise specified.) (continued)

Turn On Delay and Rise Time

Turn Off Delay and Fall Time

Vour
..... ] 2V/d P L P Lo
: i v Vin=3.3V
VOUT_' R . .VIN:3-3V T . 'RL'OAD:']-'O"
2V/div Rioap= 1 0 ¢ EN Sl
C=4.7¢ 5V/div
EN
5V/div .
IIN
: i : ] - 200mA/div
IIN T . 1
200mA/div
1ms/div 400ps/div
Turn-On Delay and Rise Time Turn-Off Delay and Fall Time
AP22818 Vin=5V AP22818
Rioap=2.5q Vour =
C.=0.1e W120¢ F 5V/div \FQ'N 5\_/2 5
Vour LOAD=Z.9(
5V/div EN C.=0.1e F120e F
5Vidiv
EN
5V/div Iin
1A/div
In
1A/div
1ms/div 400ps/div
Device Enabled Into Short-Circuit Inrush Current
AP22818 Vin=5V AP22818 Vin=5V
OUT grounded RLoap=2.5q
EN EN
5Vidiv 5V/div
Ci=470¢F
C. =220¢F
™ AN
Iin - Iin ) C.=1leF
1A/div 1A/div C.=120sF
4ms/div 1ms/div
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