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DIO1280

Over-Voltage Protection Load Switch

Features

Descriptions

® Surge Protection
IEC 61000-4-5: >100V
® Over-Voltage Protection (OVP)
Over-Temperature Protection (OTP)
® ESD Protection
IEC 61000-4-2 Air Discharge: > 15kV
IEC 61000-4-2 Contact Discharge: > 8kV
® +/-100V EOS Protection
Negative Voltage Protection(-30V)

Applications

® Mobile Handsets and Tablets
® Portable Media Players
® MP3 Players

Function Block Diagram

The DIO1280 features a low- Rqgy internal FET and
an operating range of 2.5 Vp¢ to 25 Vp¢ (absolute
maximum of 30 Vpc). An internal clamp is capable
of shunting surge voltages>100V, protecting
downstream components and enhancing system
robustness. The DIO1280 features over-voltage
protection that powers down the internal FET if
the input voltage exceeds the OVP threshold. The
OVP threshold is adjustable with optional external
resistors. Over-temperature protection also
powers down the device at 130°C (typical).
Exceptionally low off-state current (<1pA
maximum) facilitates compliance with standby
power requirements.

The DIO1280 is available in a EP-SOIC8 package
and a fully “green” compliant 1.3mm x 1.8mm
Wafer-Level Chip-Scale Package (WLCSP) with
backside laminate.
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Ordering Information

Order Part .
Top Marking Ta Package
Number

WLCSP-12

DIO1280WL12 HCXX Green -40 to +85°C Tape & Reel, 3000
0.4mm pitch

DIO1280XS8 DIO1280 Green -40 to +85°C EP-SOICS8 Tape & Reel, 2500

Marking Definition
HCXX——— XX: Lot code DIO1280

-l .
HC: Product code fixed

Pin Configuration

Pin 1 Identification
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D101280: Product code, fixed

Pin1 Identification
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Pin Definitions

Name Bump Type Description
IN B3,C2,C3 Input/Supply Switch Input and Device Supply
ouT A2,A3,B2 Output Switch Output to Load
1 VINSVIN_min OF ViN2Vovio
#ACOK B1 Output Power Good
0 Voltage Stable
#EN A1 Input Device Enable, Low is enable.
OvLO C1 Input Over-Voltage Lockout Adjustment Pin
GND A4,B4,C4 Supply Device Ground
NC NC No Connect

Absolute Maximum Ratings

Stresses beyond those listed under “Absolute Maximum Rating” may cause permanent damage to the device. These are stress

ratings only and functional operation of the device at these or any other condition beyond those indicated in the operational sections

of the specifications is not implied. Exposure to absolute maxim rating conditions for extended periods may affect device reliability.

Symbol Parameter Rating Unit
Vin V_IN to GND -30 to +30 \%
Vour V_OUT to GND -0.3 to Vin+0.3 \%
Vovio OVLO to GND -0.3t0 30 \
V#EN_ACOK Maximum DC Voltage Allowed on #EN or ACOK Pin 6 \%
I Switch 1/O Current (Continuous) 4.5 A
trp Total Power Dissipation at Ta=25°C 1.48 w
Tste Storage Temperature Range -65 to 150 °C
T, Maximum Junction Temperature 150 °C
TL Lead Temperature (Soldering, 10 Seconds) 260 °C
Bua Thermal Resistance, Junction-to-Ambient 84.1 °C/W
Air Gap 15.0
ESD IEC 61000-4-2 System ESD kV
Contact 8.0
Surge IEC 61000-4-5, Surge Protection Vin 100 \%
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Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended Operating

conditions are specified to ensure optimal performance to the datasheet specifications. DIOO does not Recommend exceeding them

or designing to Absolute Maximum Ratings.

Symbol Parameter Min Typ. Max Unit
Vin Supply Voltage 2.5 25 V
Ta Operating Temperature -40 +105 °C
lout Output Current 3 A
Electrical Characteristics
Ta=-40°C to 85°C, unless otherwise specified. Typical values are Vin=5.0V, IINn$3A, Cin=0.1uF and Ta=25°C.
Symbol Parameter Test Conditions Min | Typ | Max | Unit
VIN_cLaMP Input Clamping Voltage In=10mA 35 \%
la Input Quiescent Current Vin=5V, #EN=0V 80 110 uA
In_a OVLO Supply Current VovLo=3V, Vin=5V. Vour=0V 70 96 WA
Vin Rising 2.25 2.4 \%
Vuvio Under Voltage Trip Level
Vin Falling 1.95 21 \Y
Vin Rising, OVLO=GND 6.6 6.8 7.0 \Y
Vin_ovLo Internal Over-Voltage Trip Level
Vin Falling 6.2 \%
VovLo H OVLO Set Threshold Vin=2.5V to Vowvio 1.18 1.20 1.22
Vowvio rvg | Adjustable OVLO Threshold Range Vin=2.5V to Vovio 4 25 \%
Vovio_setect | External OVLO Select Threshold 0.28 0.30 0.32 V
Vin=5V, WLCSP-12 30
Ron Resistance from Viy to Vour lout=1A, mQ
TA=25°C EP-SOIC8 60
Cour OUT Load Capacitance Vin=5V 1000 uF
loLvo OVLO Input Leakage Current VovLo=Vovio_TH -100 100 nA
Tson Thermal Shutdown 130 °C
Tson_Hys Thermal Shutdown Hysteresis 20 °C
Digital Signals
VoL #ACOK Output Low Voltage Isink=1mA 0.4 Y
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VIH_#EN Enable HIGH Voltage Vin=2.5V to Vovio 1.2 Y
VIL_#EN Enable LOW Voltage Vin=2.5V to Vovio 0.5 \%
lacok Leak | #ACOK Leakage Current Vacok=3V, #ACOK Deasserted -0.5 0.5 HA
#EN_Leak | #EN Leakage Current Vin=5.0V, Vour=Float -1.0 1.0 uA
Timing Characteristics
Time from 2.5V<V|N<V|N_o\/|_o to
toes Debounce Time 15 ms
VOUT=O.1 X V|N
Time from ViN=ViN_min 0 0.2 X
tSTART Soft-Start Time #ACOK, V|o=1 .8V with 10kQ 30 ms
Pull-up Resistor
Note 1 R|_=1OOQ, C|_=22pF, VOUT from
ton Switch Turn-On Time ™" 1.5 2 4 ms
0.1x V|N to 0.9 x V|N
Note 1 R.=100Q, C.=0uF, Vin>Vovio to
torr Switch Turn-Off Time™°*® 80 125 200 ns
VOUT=0.8 X V|N
Specifications subject to change without notice.
Note 1: guaranteed by characterization under room temperature.
Timing Diagrams:
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Figure 3 Timing for Power Up and Normal Operation
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Figure 4 Timing for OVLO Trip
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Typical Performance Characteristics

Ambient temperature is 25°C, ViNn=5V, INS3A, Cin =1uF, Cour =1pF, unless otherwise noted.
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EN Power ON (V\=5V, No Load) EN Power OFF (V\y=5V, No Load)
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Over-Voltage Lockout (OVLO) Calculation:

OVLO can be set externally and override default OVP. By connecting an external resistor-driver to the OVLO pin.
Equation (1) can produce the desired trip voltage and resistor values.

Viv_ovio =Vono i X[l + R1/ R2)] )

Recommended minimum R1=820kQ.

On-The-Go (OTG) Functionality:

During OTG operation, the DIO1280 is initially disabled and the power FET’s bulk diode is forward biased. The
bulk diode represents ~0.7V drop across the device, which remains until the V_IN voltage increases past 2.5V,
when the device is fully enabled. While the device is disabled and the body diode is forward biased, the max DC
current through the diode is 1.8A. This current is limited by the thermal performance of the device (0.7V x
1.8A=1.36W). The #EN pin must be pulled LOW to ensure the device fully enables and the transient should not
exceed the RC time constant of the C_IN and C_OUT capacitors. At the system level, over-voltage and current
protection should be provided outside the DIO1280.
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Physical Dimensions: WLCSP-12 0.4mm pitch
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COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
Symbol MIN NOM MAX
A 0.567 0.607 0.647
A1 0.182 0.202 0.222
A2 0.385 0.405 0.425
D 1.808 1.828 1.848
D1 1.200BSC
E 1.268 1.288 1.308
E1 0.800BSC
b 0.230 0.260 0.290
e 0.400BSC
x1 0.244REF
X2 0.244REF
y1 0.314REF
y2 0.314REF
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Physical Dimensions: EP-SOIC8
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COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

Symbol MIN NOM MAX
A 1.35 1.55 1.70
A1 0 0.10 0.15
A2 1.25 1.40 1.65
A3 0.50 0.60 0.70
b 0.38 - 0.51
b1 0.37 0.42 0.47
c 0.17 - 0.25
c1 0.17 0.20 0.23
D 4.80 4.90 5.00
D1 3.10 3.30 3.50
E 5.80 6.00 6.20
E1 3.80 3.90 4.00
E2 2.20 2.40 2.60
e 1.17 1.27 1.37
L 0.45 0.69 0.80
L1 1.04REF
L2 0.25BSC
R 0.07 - -
R1 0.07 - -
h 0.30 0.40 0.50

0° - 8°
o1 15° 17° 19°
02 11° 13° 15°
03 15° 17° 19°
04 11° 13° 15°

www.dioo.com

© 2017 DIOO MICROCIRCUITS CO., LTD
DIO1280- 2.1

Y2}IMS peo uoi}oajold abej|joA-19A0



families.

CONTACT US

Dioois a professional design and sales corporation for high-quality and performance analog semiconductors. The company focuses on
industry markets, such as, cell phone, handheld products, laptop, and medical equipment and so on. Dioo’s product families include

analog signal processing and amplifying, LED drivers and charger IC. Go to http://www.dioo.com for a complete list of Dioo product

For additional product information, or full datasheet, please contact with our Sales Department or Representatives.
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OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




