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Integrated Load Switch

Features General Description
= Optimized for low-voltage core ICs in portable systems This device is particularly suited for compact power
. . management in portable application where 1.6V to 4V input
"  Very small package dimension: WL-CSP 0.8X0.8X0.5 and 1.2A output current capability are needed. This load
mm switch integrates a level shifting function that drives a P-
" Current=12A, V,ymax=4V Channel Power MOSFET in the very small 0.8X0.8X0.5 mm®

WL-CSP package.
" Current=2 A, V,ymax =4V (Pulsed)

" Rpsony=80mQatVoy=0V,V)y =4V Applications
" Rpsony=85mQatVoy=0V, V=36V
" Rpsony=90mQatVoy=0V, V=3V
®  RoHS Compliant

® | oad switch

"  Power management in portable applications

poHs
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Pin 1

VIN
BOTTOM TOP
Ordering Information
Part Device Ball Operating . @ Packing
Number |Marking| Pitch Temperature Switch Eco Status Package Method
Range
o 80 mQ, P-ch 0.8x0.8x0.5 mm® | Tape and
FDZ2040L ZL 0.4 mm -25t0 75°C FET RoHS WL-CSP Reel
@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html.
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Application Diagram and Block Diagram
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Figure 2.Pin Assignment
Pin Definitions
Pin # Name Description
Al Vin Supply Input: Input to the load switch
A2 Vour Switch Output: Output of the load switch
B1 ON ON/OFF Control Input, active LOW
B2 GND Ground
© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Absolute Maximum Ratings
Parameter Min. Max. Unit
Vi, Vour, ON to GND -0.3 4.2 \Y
lour — Load Current (Continuous) (Note 1a) 1.2 A
lour — Load Current (Pulsed) (Note 2) 2 A
Power Dissipation @ TA = 25°C (Note 1a) 0.9 W
Operating Temperature Range -40 105 °C
Storage Temperature -65 150 °C
L . Human Body Model, JESD22-A114 8
Electrostatic Discharge Capability - kv
Charged Device Model, JESD22-C101 2
Thermal Characteristics
‘ Thermal Resistance, Junction to Ambient (Note 1a) 117 °CIW
Recommended Operating Conditions
Parameter Min. Typ. Max. Unit
Vi 1.6 4 V
Ambient Operating Temperature, T -25 75 °C

© 2012 Fairchild Semiconductor Corporation
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Electrical Characteristics

T, = 25 °C unless otherwise noted

00000
00000

2. Pulse Test: Pulse Width <300ps, Duty Cycle < 2.0%.

a. 117 "C/W when mounted on
a1in“padof 2oz copper.

00000

b. 277 "C/Wwhen mounted on 3
minimum pad of 2 oz copper.

T
)
N
N
Symbol o ; ; E
y Parameter Test Conditions Min | Typ | Max | Units b
AV Operation Voltage 1.6 4 \Y4 :
Vin = 1.6V, Ramp down Vg from 1V to 0V, 0.35 2
. Vour Low to High, T;=-25t0 75 °C ) 19))
Vi ON Input Logic Low Voltage Vn =4V, Ramp down Voy from 1V to 0V, 035 v ‘9‘
Vour Low to High, T; = -25t0 75 °C ) o))
Viv = 1.6V, Ramp up Voy from OV to 1V, 135 v =
- Vour Highto Low, T;=-25t0 75 °C ) o
VK ON Input Logic High Voltage Vi =4V, Ramp Up Von from 0V 10 1V, L » —
Vour Highto Low, T;=-25t0 75 °C ) 8
. Vin =3V, Von =0.35V, lour = 0A, o
lg Quiescent Current T,= 251075 °C 1.55 2.5 HA o
Vin =3V, Von =13V, lour = 0A,
lo ot Off Supply Current T, = 2510 75 °C 24 6.5 MA i
; Vin=3V, Von =13V, Vour=0V, o
Isp_off Off Switch Current T, = 25075 °C 0.1 3.5 A =5
lg off Off Supply Current with ON pin Vin =3V, Von = floating, lour = 0A 16 2.3 HA
- ﬂoating Vin= 3V, Von = floating, lout = OA,
(VON ozt T, =-251075°C 6 4 HA
Vin= 16V, Von = OV, lour = 300mA 68 120
Vin= 3V, Von = OV, lout = 300mA 50 90
RDS(ON) On Resistance V|N = 36V, VON = OV, IDUT =300mA 48 85 mQ
Vin=4V, Von=0V, loyr =300mA, T, =-25 47 80
to 75 °C
Cv.onaney | ON Input Capacitance T,=-251075°C 5 pF
loneuLLupy | ON Pull Up Current Vin=3V, Von=0V, T;=-25t075 °C 0.3 | 0.76 1.2 A
Switching Characteristics
Turn on time (VON 50% to Vour
Ton 90%) 45 150 ns
Turn on delay time (Von 50% to
Tdon Vour 10%) 35 100 ns
— >
Toee 'gl'(l)Jnr/n) on rise time (Vour 10% to 10 50 ns
2 i = Vin=3V, Von = 0V as logic low and 1.3V as
Toff TU(:TI off time (VON 50% to Vout |0giC hlgh, COUT =1nF, R, = 300’ 60 150 ns
#0/0) ff delay time (Vo 50% t To=-2310757C
urn off delay time (Von 50% to
Tduff Vour 90%) 25 100 ns
Turn off fall time (Vour 90% to
Tar | 100 (Vour 3% | 65 ns
Tdon— Tdofe | Turn on Turn off Delay Delta time 50 ns
Notes

1. Reya is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is
defined as the solder mounting surface of the drain pins. Rg;c is guaranteed by design while Rg;4 is determined by the
user’s board design.
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Typical Performance Characteristics
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Figure 6. Off Supply Current vs. Supply Voltage
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Typical Performance Characteristics (continued)
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Typical Performance Characteristics(continued)

35

V=3V

w
=}

N
3]

Output Pull Down Resistance (2)

./ T

35
I I

T, = 25(C)

N

w
t=}

/

Output Pull Down Resistance, ()

youms peo- palesbaiul 100z2za4

Junction Temperature, T, (°C)

—
20 20
15 15
10 10
55 35 15 5 25 45 65 85 105 125 1 15 2 25 3 35 4 45
Junction Temperature, T, (°C) Supply Voltage, V (V)
Figure 15. Output Pull Down Resistance vs. Figure 16. Output Pull Down Resistance vs. Supply
Temperature Voltage
70 T T T 80 I I
a Viy=3v G5 [ Ta=250C)
E 65 [ loyr=300mA E lor = 300MA
3 g 170
8 o
& 60 o
g o 65 \\
=
g 55 // 2 60 N
& / & \k
z 50 g 55
o
g // £ 50 \
3 45 3 ——
g ‘/ ﬁ% 45
£ 40 £
g 5 40
e L
= 35 g 35
&n 2]
20 30
55 35 -15 5 25 45 65 85 105 125 1 15 2 25 3 35 4 45

Supply Voltage, V,\ (V)

vs. Temperature

Figure 17. Static Drain to Source ON Resistance

Figure 18. Static Drain to Source ON Resistance vs.
Supply Voltage

© 2012 Fairchild Semiconductor Corporation

FDZ2040L Rev.B1

www.fairchildsemi.com



T
O
N
Typical Performance Characteristics(continued) g
o
' —
g VIN[2v/diV] T vow :- L ad o ¥ TR TR R PR 2
1 D
1 «Q
+ -~
] Q
+ ~—
- (9]
I o
' —
I (@)
i = | Q
VouV/div] I Q
1 (0)]
! =3
~—
\ o
+ t + e 2 & —— . SO —— - " o0
MMMWWM
Y SEKIE SUE SRR e hlR AL
Ve[t 100ns/div
V|N = 33V, VON = OV, C|N = 1UF, COUT = 1nF, R|_ =30Q
Figure 19. Ton Response
1 1 1 v I 1 1 1 1
Vonl1V/div] /
L T + + -1
et e b £k ity SRR ‘2 E
Vour[1V/div] T
S B e = e
100ns/div

V|N = 33V, VON = OV, C|N = 1UF, COUT = 1nF, R|_ =30Q
Figure 20. Torr Response

© 2012 Fairchild Semiconductor Corporation
FDZ2040L Rev.B1 8

www.fairchildsemi.com



Operation Description

The FDZ2040L is a low Rpgony P-Channel load switch packaged in space saving 0.8x0.8 WL-CSP.
The core of the device is a 80mQ P-Channel MOSFET and capable of functioning over a wide input operating range of 1.6-4 V.

Applications Information

VIN VOuUT
FDZ2040L

OFF ':
+ |ON ON GND

\J

VIN = 16"‘4\/

Figure 21. Typical Application

Input Capacitor

To reduce device inrush current effect, a 0.1uF ceramic capacitor, Cy is recommended close to Vy pin. A higher value of Cy
can be used to further reduce the voltage drop experienced as the switch is turned on into a large capacitive load.

Output Capacitor

FDZ2040L switch works without an output capacitor. However, if parasitic board inductance forces Vout below GND when
switching off, a 1nF capacitor, Coyr, should be placed between Vout and GND.

Notes: The intrinsic diode for P-Channel load switch would conduct if Vo is greater than V,y, by a diode drop

Demo Board Layout

Demo Board F_:MLLIL

Figure 22. Top View Figure 23. Bottom View

© 2012 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Dimensional Outline and Pad Layout
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RECOMMENDED LAND PATTERN
(NSMD PAD TYPE)

0.292:0.018

E’-_[r 0.20840.021

NOTES:

A, NO JEDEC REGISTRATION APPLIES,

[#]o.00s@[c[alE]

@0,260+0,020
v
|

B (Y)20.018
*§b:”—A r
1

I A

—| |—(X)20,018

BOTTOM VIEW

B, DIMENSIONS ARE IN MILLIMETERS,

C. DIMENS|IONS AND TOLERANCE

PER ASME Y14.5M, 1994,

@\ DATUM C IS DEFINED BY THE SPHERICAL
CROWNS OF THE BALLS,

APACKAGE NOMINAL HEIGHT IS 500 MICRONS
+39 MICRONS (461-539 MI[CRONS),

/LF\ FOR DIMENSIONS D, E, X, AND Y SEE
PRODUCT DATASHEET,

Figure 24. Official FSC Drawings

Product-Specific Dimensions

Product

D

E

FDZ2040L

0.8+ 0.03 mm

0.8+ 0.03mm

0.21 mm

0.21 mm

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner without
notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or obtain the most
recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the warranty therein, which covers

Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Avww.fairchildsemi.com/packaging/.

For current tape and reel specifications, visit Fairchild Semiconductor’s online packaging area:
http:/Amww.fairchildsemi.com/products/analog/pdf/mip_tr.pdf (XXX This link should be SPECIFIC to the package! )

© 2012 Fairchild Semiconductor Corporation
FDZ2040L Rev.B1
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EFAIRCHILD

I
SEMICONDUGTOR®

TRADEMARKS

The folowing indudes registered and unregistered traderanks and service marks, owned by Fairchild Semiconductor andfor its global subsidiaries, and is not
intended ta be an exhaustive list of all such tradernarks.
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Auto-SPH™ F-PFS™ PowerTrench® The Power Franchise®
Build it Maw™ FRFET® PowerXS™ the r
CorePLUS™ Slohal Power Resource”™ F'rtlg?erﬂmable Active Droop™ 'fmnwg
CorePCWYWER™ Green FRS™ QFE .

TinyBoost™
CROSSYOLT™ Green FPS™ e-Series™ Qg™ T::VyBS vl
cTL™ Grax™ Cuiet Sarigs™ i F e
Current Tragsfer Logic™ GTOm™ RapidConfigure™ % E%CD)%'T'OT“
Eco3PARK Intellitd AxTm ~ . .
Efficenti ax™ ISCRLAMAR™ il E Qﬁ\%\ﬁ:"
EZSWTCH™™ lMegaBuck™ Saving ourworld, TrriAMWY 5t 3 time ™ Tiryira™
E‘T i MICROCZ QUFPLERT Srmarthax™ TriFault Detect™

— MicroFE T SMART START™ TRUECURRENT™™
® MicroPak™ SPM®
MillerDrive™ STEALTH™
Fairchild® Maotionhd g™ SuperFET™
Fairchild Semiconcuctor™ Motion-SPhd ™ SupersCTT™3 ®
FACT Cuiet Series™ CPTOLOGICE SupersCTG UHC
FACT? OPTOPLAMAR® Uttra FRFET™
FAST® = SupersOT™.8 UniFET™
R — SupreMOS™ WO
asrviore SYHCFETTM .

FETBench™ PDP SPM™ Sync-Lock™ ;gﬂf”\”aw
Flashwriter Power-SPM™ SYSTEM &%
FPs™ GENERAL

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICONCUCT CR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NCTICE TO ANY PRODUCTS HEREIN TO IMPRCVE
RELUABILTY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME AMNY LIABILTY ARISING OUT OF THE APPLICATION QR USE CF AMNY PRCOUCT OR.
CIRCUIT CESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY UCENSE UNDER TS PATENT RIGHTS, NCOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NCT EXPAND THE TERMS CF FAIRCHILD'S WORLDWADE TERM S AND COMNDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPCNENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESSWRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems which, (3] are
intended for surgical irmplant into the body or (b) support or sustain life,
and (c) whose failure to perform when properly used in accordance
with instructions for use provided in the labeling, can he reasonably
expected to result in a significant injury of the user.

2. A critical component in any component of a life support, device, ar
systermn whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comaration's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiing Policy is also stated on our external weehsite, wasi fairchildsemi com,
under Sales Support.

Counterfetting of sermicondudtor parts is a growing problermin the industry. All manufacturers of semiconductor products are experiendng counterfeiting of their parts
Customers who inadvertently purchase counterfeit parts experience mary problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdion and manufactunng delays. Fairchild istaking strong measures o protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages custormers to purchase Fairchild parts either directhy from Fairchild or from Authonzed Fairchild Distributors who are
listed by country on ourweh page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all waranties and will appropriately address any waranty issues that may arise. Fairchild will not provide
any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is cormmitted to corrbat this global problem and encourage our
customers to da their part in stopping this practice by huying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet Identification

Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice.

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semicanductar reserves the right to make changes at any time without natice to improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time without notice to imprave the design.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductar.
The datasheet is for reference inforration only.

Advance Information Formative f In Design

Preliminany First Production

Mo ldentification Meeded | Full Production

Ohsalete Mot In Production

Rev. 140
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