2 rnS— EENEHREEE22M HR—#A3H - 842390655
gﬁﬁﬁﬁﬁﬁ m-‘-\a Nmo. 22, Jianguo East Road., Taoyuan City, Taiwan, R.O.C.

TEL:+886-3-375-0868 Website : FSP-group.
Fsperour FSP TECHNOLOGY INC. FAX: +886-3-375-6966 Euﬁa:i:esal\;:gfsp-grgﬁ]: Eoﬁ?w

SPECIFICATION

ESD09066378

Released Date:2009/12/28-14:52:54



R b R R N A R N

FSP GROUP

NV RBERAE
FSP TECHNOLOGY INC.

SPECIFICATION

MODEL: NB L90,(F04001) (90 Watt)
PN:9NA0901002

P.E

R/D

REV.

Wangdp Wangdp

02

1/9%5 (-FH SN

ESD09066378-R2.pdf

I S EERY] - 2009/12/28 2:55 '~ T



L IFERRIET Y R L PR

@’ Electrical Specification

History
REV. Description Date Drawn | Electrical | Approved
01 Original release Oct’20°09 Xionge | Wangdp Tony
02 & 24 Rise Time Hf 20mS 045 25mS Dec’25°09 | Xiongc | Wang$S Tony

V. 74 2

2/92E [FEH| 9N ESD09066378-R2.pdf I S EERY] - 2009/12/28 2:55 '~ T




R b R R N A R N

[ ] [ ] [ ]
Electrical Specification
CONTENTS
1. SCOPE. 4
B R O 070) 51 1. TR 4
2. ELECTRICAL SPECIFICATIONS .4
0 5.1 4 65 TR 4
N O 16 ¥ . U ST ORORPRRPR 5
2.3 SHORT CIRCUIT PROTECTION. ......cceitiiieerteeecteeeeeineeeeeeseeeeeeaeesesnseeessaesesenseeesnnssee e eseseeseseeesesseseeesnsseesnnneeeseereneeans 6
2.3.1 SHOFE CIFCUIE RECOVETY ...ttt et ettt et et ettt e ettt et es et st eae s tes e er e s et esaenaeeeas 6
2.4 OVER CIRCUIT PROTECTION ....cooiiiiiuuueieeeieeeeieeeteeeeeeeeesareaetesesessssessseessen sessensssesssesanssssssesesseesessseesesssssnsarssesesesensnes 6
2.4.1 OVEr CiFCUIE RECOVETY ..ottt ettt ettt ettt et ettt et ettt et et e 6
2.5 OUTPUT VOLTAGE PROTECTION LIMIT ....ooiiiiiiuiiiiiiiiieiiiieee ettt et e e et ae e e eeeaaaeaevee e sesnsaaeaesesenensneaesesenenenes 7
2.6 OVER TEMPERATURE PROTECTION........c.uviiiiiuiieeeetiieeeeneeeeeeee e e eaeeeeenneaesenaaeeeesaeeseensaesesnsaeseeesseseeennee e eneesseenneeeens 7
2.7 SYSTEM CAPACITIVE LOAD. .....ccceiiitiitttteeeeeeeeietteeeeeeeeesestasaeeseses e esessese s sesssnsasssesesesssseaeaessessessseeseessssssasesesesesenonen 7
3. ENVIRONMENTAL 7
3.1 TEMPERATURE AND HUMIDITY ...uutuitiiiiiiiiiiiiietiee e ettt e e eeeeetataee e e ee e etaeaeeeeseessntaeanesesesennnsessseeen snsesnaeesesssnnranees 7
R I N 55 4 4 N 610 2 RSOSSN 7
R TN 1LY 127 TSR 7
3.4 SHOCK AND VIBRATION. ......ceeiiiueeeeeeueeeeeeesaeeeeesaeeeeeseeeeeesseeeeeeses e sesseseeesssseaesnse s seseessesseesessesenenneeseenneesesnsaesesennneas 8
R I 0] 200) s 1 21y RPN 8
GUEIVIC ..aeeeeeeerrceneeessannecssasnecssssassessansassssssssssasasssssanssssssssassssnnns sssnasessssssesssssnssesse sesese 8
4.1 ELECTROSTATIC DISCHARGE (ESD) ...oootiiiiiiiieiieie ettt st ettt et sttt aeste e es e saeenseeneeessess e snnennees 8
4.3 ELECTRICAL FAST TRANSIENT TEST ..uuutuiiiiiieiiiiitiiiiee e eeeieeee e eeeette e eeeeeensataeeeeeesesesnsnsaeesesenssneaeeeseeessereaseeseesnes 8
4.3 SURGE IMMUNITY REQUIREMENT .....cuuuvtiiiuieeeeiteeeeeetaeeeeeeeeeeseseeseeesseesessaseseenssesesesnssesssssseessnsesesessseesnseesennneeennnees 8
4.4 DIELECTRIC WITHSTAND VOLTAGE (HI-POT)....uuuvitiieiiiieiiiieeieieeeeeeeteieteeeeeeeeetaeeaesesesensnsaeassee s seasssesesesenensnssesesesensnes 8
Q.S RUF oottt e e e e e e e e e et aee e ——teeaat—teea——teana—te e etaete et rtteeaan——eeeaateteeeataeearreeerreeeanes 8
4.6 CONDUCTED RF....uuviiiiieeiiiiteaeiee it eeeetaeeeeee e et eitae e e ee e seaaaaaeeeeesensssaaesesesessaeseaeteese s sennsaeseesesssssteaeseseesnnsasseesesesrsntanees 8
4.7. ELECTROMAGNETIC COMPATIBILITY ...ttt e e et e et eeetae e ennaae e eneee e 8
5. REGULATORY AGENCY APPROVALS. 8
I 0352 13 (07 (0 RN 8
5.2 OTHER REQUIREMENTS......uuuuttttieieetioitateeeeeeeeeeeeeeaeeeeseessaseasssessen sesaeasssesssesasasssssesesessssassseessesasnsasesesesesenssessssaeessas 8
5.3 LEAKAGE CURRENT ....ooiiittieiecttieee et eeeetaeeeeetteaeeeeaeeeeeeteeeeesaeeseesaeeeeesaeeesesseseeernsaee s ase s seneeseennssenennnsesnreeesesneeens 8
5.4 INSULATION RESISTANCE. ... ..uututtiiiiiiiiiiteeeeee et eeeetaeaee e eeeeieteseaeseeseetaaaeaeeseseneabassssesee s etaeseesssesssaeseesesensssnnreees 8
6. RELIABILITY 9
6.1 MEAN TIME BETWEEN FAILURE (IMTBEF) ....ocuiiiiiiiie ettt sttt st s et snnenns 9
0.2 BURN-=IN Lo ettt e e e et et ee e e e e et aeee e en seateeeeeees e sasaeaeeseeesennsssaaeaeesesesnnanaeesesesananns 9
T MIECHANICAL. .. ereeerreeeeenreeecsssseeessssscsssssssscsssssessssssssssssssessssssesssssasessssssssssssssessssesssssssesssssasssssssssssssssssssssssssssssesssns 9
AR LY, 120035 VN 1 (07N B 01 1Y 1 0153 (0) NSRS 9
APR\Y, 12035 V.N 1 (07N D 01664 515.N) 2 PP 9
7.3 ROHS & WEEE DIRECTIVE COMPLIANT .....uuvuvitieieieiiiitntieeeeeeeeeetiaeeeaeeeesessasaessesesensnsessssesssssssnsasssesessssnssssesesessnssssness 9
3

3192 [FFH| I ESD09066378-R2.pdf I S EERY] - 2009/12/28 2:55 '~ T



R b R R N A R N

Electrical Specification

1. SCOPE

This specification describes a 90w power supplies intended for use in notebook applications that require
ultra-slim type demands. The AC input operates over a wide range that allows worldwide operation with no
manual selection required. The Power Supply unit is external to the notebook application system.

1.1 Cooling

Free air convection is sufficient to meet the Rating specifications

2. ELECTRICAL SPECIFICATIONS

2.1 Input
Parameter Test Conditions Min Typ Max Units
:Qp“t Voltage Wide Range. 90 264 Vac
ange
Input Frequency
Range 47 63 Hz
Vin=115/230 VAC,
Efficiency and Full Load To CEC standards (level 87 %
5).
No Load Power .
Consumption Vin =115/ 230 VAC, 60 Hz. 0.5 Watts
Input Power Factor | Vin=115/230 VAC, 60 Hz. 0.9
Electric Strength Hi-Pot 3000 VAC
L . Shall be less than the rating of adapter
gﬁ?rlfant Inrush me._ t1 (1:5| dVAS H/ t é?O t VAC (25 C critical component (including rectifiers, fuse
mbient, Cold and Hot Start). and current limiting device)
(1) Warm Up

The UUT shall be measured after
operated at 100% of rated current output
for at least 30 minutes.

(2) Tested sequence Average efficiency of 25%, 50%, 75% and
Average Efficiency | Efficiency tests shall be conducted in | 100% load shall be more than 87% tested
sequence: at 115Vac and 230Vac.

@ 100% maximum load
® 75% maximum load
® 50% maximum load
@ 25% maximum load
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ﬁ Electrical Specification

2.2 Output

Parameter Test Conditions Min Typ Max Units
Output Voltage Rating +-5% Initial tolerance 18.05 19.0 19.95 VDC
Output Power Rating At typical voltage; 5°C to 40°C 90 Watts
Average Output Current | At typical voltage; 5°C to 40°C 0 4.74 A

Output Voltage Line

i 0,
Regulation under AC Input operating range 0.5 %

Output Voltage Load

0,
Regulation No load to rated load 2.5 %

. . 47uF/35V cap and 0.1uF ceramic cap mV Pk to
Ripple and Noise on output, 20MHz BW 250 Pk
Transient Load o o
Response 40% to 80% load change <5 mS
Turn-On Delay 120 VAC, 2.5 sec
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Electrical Specification

Parameter Test Conditions Min Typ Max Units
Over Voltage Protection (L)atf[t:phu;\c:coltage limit range 20.9 24.7 VvDC
Over Current Protection S())Ou\t/[;lé’i%%r:\a/r:climit range 6.5 A
Ouer TemBerare | No damage

Short Circuit Protection '(A)\Sttg_l,;’;g(u)\r/r:rr;t limit 1 A
Overshoot At power-up or power-down 5 %
Holdup Time Rated Load, 120 VAC, 19V +/— 10% 10 mS
Rise Time 5%~95% of output voltage 2 25 mS

2.3 Short Circuit Protection

The power supply has protection at short circuits conditions.

2.3.1 Short Circuit Recovery

The power supply output automatically recovers when the short circuit condition is
removed.

2.4 Over Circuit Protection

The power supply has protection at over circuits conditions.

2.4.1 Over Circuit Recovery

The OCP shall limit the output current to 6.5 amperes by monotonically shutting down all voltage rails in
the event of an over current condition. Auto recovery is required. The power supply shall be able to
survive an OCP condition for an indefinite period of time without damage.
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Electrical Specification

2.5 Output Voltage Protection Limit

When the output is outside the voltage output limit range, the power supply latches off and remains shutdown.
The AC input must be cycled to restart. The power supply shall be able to survive an OVP condition for an
indefinite period of time without damage.

2.6 Over temperature Protection

A temperature sensor and associated protection circuitry are installed inside the AC adapter to detect the
case internal temperature and provide protection against damage to the AC adapter. If the power supply
shuts down due to over temperature, the power supply latches off and remains shutdown. The AC input must
be cycled to restart.

2.7 System Capacitive Load
The system load capacitance is 1600uF. And shall be capable of start up with a 1600uF load.

3. ENVIRONMENTAL

3.1 Temperatures and Humidity

Parameter Test Conditions Min Typ | Max Units

Operating Range: 0 +40 °C
Temperature

Storage Range: —40 +60 °C
Cooling Free Air Convection N/A N/A N/A

Operating Range: 10 90 %
Humidity

Storage Range: 5 95
3.2 Altitude

The Power Supply operates up to an altitude of 10,000 feet above sea level.

3.3 Impact

The Power Supply withstands a drop from a height of 36 inches onto a concrete floor across the operating
ranges of temperature and humidity. The Power Supply remains functional and the case will not crack or
break. The number of units per drop = 1.
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Electrical Specification

3.4 Shock and Vibration

Operation vibration shall be 0.5G’S peak, 10-60Hz, 3Axes, after test no abnormally to be noted. Non
operation vibration with shipping container shall be 2GS peak, 7-50Hz,4G’S peak 50-500Hz,after test no
abnormally to be found.

3.5 Drop-Test
Test height 80cm/6faces, after drop test no function abnormally to be noted.

4. EMC

4.1 Electrostatic Discharge (ESD)

The Power Supply meets EN61000—4-2, Level 4 requirements.

4.2 Electrical Fast Transient Test (EFT)

The Power Supply meets IEC 61000—4-4/1995, Level 2 requirements.

4.3 Surge Immunity Requirement
The Power Supply meets IEC 61000—4-5, Level 3 requirements.

4.4 Dielectric Withstand Voltage (Hi-Pot)

Between AC input and secondary applied 3000Vac/ test time 1 minute.
4.5. ELECTROMAGNETIC COMPATIBILITY

The Power Supply meets EN55022/CISPR 22 (Class B),

FCC Part 15 (Class-B) with 6dB margin.

5. REGULATORY AGENCY APPROVALS

5.1 Certifications
Certification is to IEC60950.

5.2 Other Requirements
Complies with Energy Star 2.0 (Level V)

5.3 Leakage Current:
The AC leakage current is less than 250uA when adapter is connected to 264Vac/60Hz.

5.4 Insulation Resistance

The insulation resistance shall be not less than 20 M Ohm after application of 500VDC for
1minute.
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6. RELIABILITY

6.1 Mean Time Between Failure (MTBF)

6.2 Burn-In

rated load.

7. MECHANICAL
7.1 Mechanical Dimensions

L: 4.72 (120.0mm)
W: 2.36" (60.0mm)
H: 0.64’(16.5mm)

Outline Dimensions: inches (mm)

7.2 Mechanical Outline

ﬁ Electrical Specification

The MTBF is calculated to be not less than 100,000 hours with 90% confidence at 25 °C.

The power supply is burned in at 40°C ambient temperature under nominal input and full

|, AFFer ks T
7.3 RoHS & WEEE Directive Compliant
The Power Supply is compliant with the RoHS and WEEE directives.
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