PERFORM

The following document contains information on Cypress products. Although the document is marked
with the name “Spansion” and “Fujitsu”, the company that originally developed the specification,
Cypress will continue to offer these products to new and existing customers.

Continuity of Specifications

There is no change to this document as a result of offering the device as a Cypress product. Any
changes that have been made are the result of normal document improvements and are noted in the
document history page, where supported. Future revisions will occur when appropriate, and changes
will be noted in a document history page.

Continuity of Ordering Part Numbers
Cypress continues to support existing part numbers. To order these products, please use only the
Ordering Part Numbers listed in this document.

For More Information
Please contact your local sales office for additional information about Cypress products and solutions.

About Cypress

Cypress (NASDAQ: CY) delivers high-performance, high-quality solutions at the heart of today’s most
advanced embedded systems, from automotive, industrial and networking platforms to highly
interactive consumer and mobile devices. With a broad, differentiated product portfolio that mcludes
NOR flash memories, F-RAM™ and SRAM, Traveo™ microcontrollers, the industry’s only PSoC
programmable system-on-chip solutions, analog and PMIC Power Management ICs, CapSense
capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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ASSP For Power Management Applications

Power Management Switch IC

MB3841

m DESCRIPTION

The FUJITSU MICROELECTRONICS MB3841 is a one-channel power management switch IC with extremely
low on resistance.

The MB3841 is designed for a variety of switching applications, featuring operation from low input voltages
(Vin > 2.2 V) and stable on resistance that does not depend on input voltages. The switch current limit can be
externally set over awide range from 100 mA to 2 A. A safety function detects overcurrent conditions, immediately
sets the switch to off mode and sends an external notification signal. The MB3841 is therefore ideal for power
management switching applications with USB specifications.

In addition, the MB3841 has features that ensure accurate on-off switching by preventing reverse current in off
mode, as well as rapid discharge of capacitors connected to output.

m FEATURES

» Low on resistance switch (Typ. 45 mQ)

* Low input voltage operation (2.2 V to 5.5 V)

» Switch current (Max. 2 A)

* UVLO (ViH=1.9V)

» External settings for soft start time and switch current limit

» On-chip over temperature detection (the switch turns off and set the latch), over current detection (the switch
turns off and set the latch)

» On-chip abnormal state detection circuit (O.C. pin)

» On-chip output pin discharge control circuit

 Supply current = 0 pA in standby mode (CONTROL < 0.8 V)

» Reverse current protection function in off mode

Copyright©1998-2009 FUJITSU MICROELECTRONICS LIMITED All rights reserved FU]ITSU
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m PIN ASSIGNMENT
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m PIN DESCRIPTION

MB3841
S

Pin no.

Symbol

Descriptions

CONTROL

Control signal input pin. Set “H” to turn the switch on, “L” to turn the switch off.
At 0.8 V or less, the chip is in STBY state and current consumption is less
thanlpA.

SS

Slow start setting pin. Used to adjust the switch on/off timing.

Add external capacitance to delay operation. Leave open when not in use.

In open mode voltages up to 10 V are present. Care should be taken in mounting
to prevent leak current generation because high impedance is required.

CURRENT

Current limit setting pin. The limit current level is set by connecting this pin to
external resistance.
If this pin is connected to GND, no current limit is applied.

Vin

Switch input pin.
The Vi voltage monitoring function enables switch operation at 1.9 V or higher.
If the Vin voltage drops to 1.8 V or lower switch operation is disabled.

ouT

Switch output pin.

The discharge function will immediately discharge the capacitance charge
connected to the OUT pin when the switch is in off position and 350 Q resistance
(with Vcc = 5 V) is connected to the GND terminal.

Control power supply input pin. This pin supplies power to the control circuit.
The input voltage level must be stable.

GND

Ground pin.

0.C

External signal pin.

When the switch is in on mode this pin normally outputs a “H” level signal, but
changes to “L’ level when an overcurrent, overheating, or UVLO condition is
detected.

When the switch is in off mode this signal is output at “L” level at all times.
This is an open drain output, and should be pulled up to high potential using
resistance.

DS04-27603-2E
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m BLOCK DIAGRAM
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m ABSOLUTE MAXIMUM RATINGS

MB3841
S

. Rating )

Parameter Symbol Condition - Unit

Min. Max.
Input voltage Vin — -0.3 7.0 \%
Power supply voltage Vee — -0.3 7.0 \Y,
Control voltage VerL — -0.3 7.0 \%
. — 3 (DC)
Switch current Isw Vn=22Vto55V A
— 6 (t<10ms)

Allowable dissipation Po Ta = +85°C — 280 mw

Storage temperature Tste — -55 +125 °C

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,

temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.

m RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Condition - Value Unit
Min. Typ. Max.

Input voltage Vin — 0 — 5.5 \%
Power supply voltage Vee — 0 — 55 \%
Control voltage Vet Vet < Vee 0 — 55 \%
Switch current Isw \\//:;L==2£2V\/t?05§5v\,/ — — 2.0 A
SS pin capacitance Css — — — 10 nF
Current limit Run Vin=5.0V (Isw=2At00.1A) 1.8k — 24 k Q
resistance Vin=22V (Isw=2A100.1A) 2.2k — 51k Q
O.C sync current loc Vin=22V1to55V,Vecc222V — — 1.0 mA
Speainganbient g - o | — e

Note: For Css, Rum settings, see p. 9.

WARNING: The recommended operating conditions are required in order to ensure the normal operation of
the semiconductor device. All of the device's electrical characteristics are warranted when the
device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges.

Operation outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented
on the data sheet. Users considering application outside the listed conditions are advised to contact
their representatives beforehand.

DS04-27603-2E
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m ELECTRICAL CHARACTERISTICS
(Vn=5V, Vcc =5V, Ta = +25°C)

o Value )
Parameter Symbol Condition - Unit
Min. Typ. Max.
Switch resistance Ron Vn=5V,Vcr=3V,Isw=2A — 45 70 mQ
ling ViNn=5V, Vet =3V, Isw=0A — 170 340 pA
IN pin disable current lInz ViNn=5V,Vert=3V,Isw=2A — 0.9 1.8 mA
lin3 Vin=5V,Vcrt =04V — — 1.0 LA
lcca VNn=5V,Vcrt=3V,Isw=2A — 105 210 1A
Vcc power supply current
lcca Vin=5V, Vet =0.4V — — 1.0 pA
Viun Vece=5V,VnatO.C.=L—>H 1.7 1.9 2.1 \Y
UVLO threshold
ViuL Vece=5V,VnatO.C.=H—> L 1.6 1.8 2.0 V
UVLO histeresis width Viuny | Viuny = Viun — ViuL 50 100 150 mV
CONTROL pin input current leTe Vet =5V, Isw=0A — 5.0 10 pA
) Vet |Vee=2.2V,VerratO.C.=L—>H 1.2 1.35 1.5 \%
CONTROL pin threshold
Vrert (Vece=2.2V,VctatO.C.=H—> L 1.0 1.15 1.3 V
Vc\:li(ngROL pin histeresis Verny | Vertny = Vet — Vet 100 200 300 mV
IswiL1 v 5y Rum =24 kQ, Vet =2.2V 73 105 137 mA
IN =
) o IswiH1 Rum =1.8kQ, Vet =2.2V | 1.57 1.97 2.37 A
Switch current limit value
IswiL2 Rum =51 kQ, Vet =2.2V 68 98 128 mA
Vn=2.2V
|swLH2 Rum=2.2kQ, Vet =2.2V | 1.53 1.92 2.31 A
O.C sync current locs Vee=5V, Ve = 0.8V, Voc =04V 1.0 4.5 — mA
O.C leak current locL Vee=5V,Vert =3V, Voc=5.0V — — 2.0 pA
Switch discharge _ _ _
resistance Roce |Vece=5V, Vet =0.8V, Vour =5.0 V — 350 700 Q
Temperature protection (Tj) Tum  [Vee=5V, Vel =22V +125 — — °C
o tont Vee=5V,Vin=5V, SS, OUT: Open — 300 900 us
OUT pin rise time
tonz Vee=5V,Vin=2.2V, SS, OUT: Open — 610 1830 us
) ) torrr |VIN=5V,Vec =5V, SS, OUT: Open — 10 50 us
OUT pin fall time
torr2 Vin=5V, Vcc =2.2V, SS, OUT: Open — 50 250 us

6 FUﬁTSU DS04-27603-2E
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m DIAGRAM

1. Normal operation
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ON

Latch release
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Latch set
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m TYPICAL CHARACTERISTICS

1. Rumvs. Isw Characteristics

MB3841

RLIM - Isw characteristics

10
< ——Vin=22V
> 1 —8— Vn=33V
12}
- —&— Vn=5V
0.1
1000 10000 100000
Ruiv (€2)
2. Cssvs. ton (SS) Characteristics
Css - toN (SS) characteristics
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m
= —— Vin=22V
z pr g —=— Vn=33V
4 /"7 —— V=5V
LT 4
1
-
il
| —
/
0.1
100 1000 10000
Css (pF)

DS04-27603-2E

o)
FUJITSU



MB3841

3. SW Resistance Temperature Characteristics

Temperature dependency of SW resistance (VIN =5V, lout = 2 A, Ta: Ambient temperature)

100

SW resistance (mQ)

-60 -40 -20 0 +20 +40 +60 +80 +100 +120
Ta (°C)

VIN voltage dependency of SW resistance (lout = 2 A, Ta = —40, +25, +100°C)

—6— -40°C

—a— +25°C
W — = s —=8

—a—+100°C

SW resistance (mQ)
[6)]
o
’

Vin (V)
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m FUNCTIONAL DESCRIPTION

Current Limit Setting

The MB3841 provides highly accurate switching current limit setting, in the range from 100 mA to 2 A by placing
resistance between the CURRENT and GND pins.
The accuracy of +20% can be secured by switching current of 2 A setting.

Because the setting is dependent on the Vin voltage, it is important that the appropriate resistance be connected
to the Vi~ pin.

See “Rum vs. Isw Characteristics” on p. 9 and “m OUTPUT CURRENT LIMITATION SETTING ” of the table.
The following approximation formula may be used to calculate the limit setting when Vin = 5V.
w= — 140
(Rum[Q])*+*

When the switch limit level is exceeded, the switch turns off and then latch is set to protect the device.

At the same time the O.C output signal goes to “L” level to notify external systems.
When a “L" level signal is applied to the CONTROL switch, the latch is released, so that the normal operation
is resumed at the next “H” level signal to the CONTROL switch.

Thermal Shutdown

The MB3841 has a thermal shutdown function which turns the switch off and sets the latch to protect the device
when junction temperature exceeds 125°C.

At the same time the O.C output signal goes to “L” level to notify external systems.

When a “L’ level signal is applied to the CONTROL switch, the latch is released,so that the normal operation is
resumed at the next “H” level signal to the CONTROL switch.

Slow Start

The on/off switching time of the MB3841 can be delayed by applying capacitance between the SS and GND
pins. Controlling the on time can soften the surge current to the load side capacitance when power is turned on.
(ton, torr are measured at 90% of Vour.)

For details, see “Css vs. ton (SS) Characteristics” on p. 9.
The following approximation formula may be used to set on time when Vin =5 V.

ton = 0.87 x 102 x Css[pF] + 0.3[ms]

DISCHARGE

The MB3841 has a DISCHARGE pin function that immediately discharges electric charge on the load side when
the switch is turned off.

m OUTPUT CURRENT LIMITATION SETTING Rum [Q]

Vi lswl 01a | 02A | 04A | 08A | 1.0A | 12A | 144 | 164 | 184 | 20A || 254 | 3.0A
50V 240k | 143Kk | 7.68k | 4.02k | 3.30k | 280k | 243k | 215k | 1.96 k | 1.80 k|| 1.47 k | 1.24 k
33V 365k | 182k | 8.87k | 4.42k | 3.60k | 3.00k | 261k | 2.32k | 2.05k | 1.91 k|| 1.54 k | 1.30 k
22V 51.0k | 232k | 10.7k | 523k | 412k | 3.48k | 3.00k | 2.61k | 2.32k | 2.20 k|| 1.65 k | 1.37 k

DS04-27603-2E FUﬁTSU 1
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m TYPICAL APPLICATION

Pull-up resistance
Control signal ————{ CONTROL 0.C MW

Css
11

11 SS GND j

RLim
M CURRENT Vee

—ﬁ ViN ouT load j
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m SAMPLE APPLICATIONS
(1) Bus Supplied Hub (GANG Mode Connection)

Bus Supply (Up-board)

5V

USB controller MB3841
CONTROL Oo.C
Css
7-L—H— SS GND —”L § Pull-up resistance
RLim
7-L—’\/\/\/— CURRENT Vee Down-port
——
—
Vin ouT
e
100 mA Max/port

DS04-27603-2E FUﬁTSU 13
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(2) Self Supplied Hub (NON-GANG Mode Connection)

USB controller

Self supply

5V

3.3V

Down-port

500 mA Max

Down-port

500 mA Max

Down-port

MB3841
Pull-up
resistance
CONTROL 0.C
Css L
|—{ ss GND <
i) —,
,.L_/\N\/_ CURRENT Vce
Vin ouT
MB3841
CONTROL 0.C
Css Pull-up
ss GND resistance é
I ),
7.17_/\/\/\/_ CURRENT Vce
Vin ouT
MB3841
»| CONTROL o.C
Css Pull-up
resistance <
— Ss GND z
iy !
7.17_/\/\/\/_ CURRENT Vce
Vin ouT
MB3841
CONTROL 0.C
Css Pull-up resistance
—{ ss GND
iy —,
7.17_/\/\/\/_ CURRENT Vce
Vin ouT

500 mA Max

Down-port

500 mA Max

14
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m USAGE PRECAUTION

1. Never use settings exceeding maximum rated conditions.
Exceeding maximum rated conditions may cause permanent damage to the LSI.
Also, it is recommended that recommended operating conditions be observed in normal use.
Exceeding recommended operating conditions may adversely affect LSI reliability.

2. Use this device within recommended operating conditions.
Recommended operating conditions are values within which the normal LSI operation is warranted.

Standard electrical characteristics are warranted within the range of recommended operating conditions and
within the listed conditions for each parameter.

3. Printed circuit board ground lines should be set up with consideration for common
impedance.
4. Take appropriate static electricity measures.

« Containers for semiconductor materials should have anti-static protection or be made of conductive material.
« After mounting, printed circuit boards should be stored and shipped in conductive bags or containers.

» Work platforms, tools, and instruments should be properly grounded.

» Working personnel should be grounded with resistance of 250 kQ to 1 MQ between body and ground in serial.

5. Do not apply negative voltages.
The use of negative voltages below —0.3 V may create parasitic transistors on LSl lines, which can cause
abnormal operation.

m ORDERING INFORMATION

Part number Package Remarks
8-pin Plastic SOP
MB3841 PF (FPT-8P-M01)

DS04-27603-2E FUTi)TSU 15
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m PACKAGE DIMENSION

8-pin plastic SOP Lead pitch 1.27 mm
Package width x 5.3 % 6.35 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 2.25 mm MAX
Weight 0.10g
(FPT-8P-M01) (Re(f:e‘i:ﬁce) P-SOP8-5.3x6.35-1.27
8-pin plastic SOP Note 1) *1 : These dimensions include resin protrusion.
(FPT-8P-M01) Note 2) *2 : These dimensions do not include resin protrusion.

Note 3) Pins width and pins thickness include plating thickness.

Note 4) Pins width do not include tie bar cutting remainder.
+0.25 ( +.010) +0.03

*16.35 -020 \.250 -.008 0.17 004

® (.007 “562)
alalals =

INDEX *25.30+0.30 7.80+0.40
(.209+.012) (.307+.016)

e
Details of "A" part

+0.25

|
[
2.00 015 . 5
[l | 7 ooy (Mounting height)
H H H | (.0792%¢)
ﬁ | Yy
® ® A } 0.25(.010)
[
1.27(.050)] | | | |, 04720.08 0.13(005) @ | 0~8° ﬁ[
(.019:.003) G } {/ = —
\
| 0.50£0.20 0.10 5%
I (.020+.008) ( 004 f'gg‘; )
/ \ } 060015 | | (Stand off
| (.024+.006) "

[=[0.10(.004)]

Dimensions in mm (inches).

© 2002-2008 FUJITSU MICROELECTRONICS LIMITED F080025-¢:6-8 Note: The values in parentheses are reference values.
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FUJITSU MICROELECTRONICS LIMITED

Shinjuku Dai-Ichi Seimei Bldg., 7-1, Nishishinjuku 2-chome,

Shinjuku-ku, Tokyo 163-0722, Japan
Tel: +81-3-5322-3329
http://jp.fujitsu.com/fml/en/

For further information please contact:

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http:/iww.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/microelectronics/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fmk/

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE. LTD.
151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fmal.fujitsu.com/

FUJITSU MICROELECTRONICS SHANGHAI CO., LTD.
Rm. 3102, Bund Center, No.222 Yan An Road (E),
Shanghai 200002, China

Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fmc/

FUJITSU MICROELECTRONICS PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269
http://cn.fujitsu.com/fmc/en/

All Rights Reserved.

levels and other abnormal operating conditions.

Specifications are subject to change without notice. For further information please contact each office.

The contents of this document are subject to change without notice.

Customers are advised to consult with sales representatives before ordering.

The information, such as descriptions of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUJTSU MICROELECTRONICS device; FUJITSU MICROELECTRONICS
does not warrant proper operation of the device with respect to use based on such information. When you devel op egquipment incorporating
the device based on such information, you must assume any responsibility arising out of such use of the information.

FUJITSU MICROELECTRONICS assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be construed aslicense of the use
or exercise of any intellectua property right, such as patent right or copyright, or any other right of FUJITSU MICROELECTRONICS
or any third party or does FUJI TSU MICROELECTRONICS warrant non-infringement of any third-party's intellectual property right or
other right by using such information. FUJITSU MICROELECTRONICS assumes no liability for any infringement of the intellectual
property rights or other rights of third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, devel oped and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect to
the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in nuclear
facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in weapon
system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that FUJITSU MICROEL ECTRONICSwill not be liable against you and/or any third party for any claims or damages arising
in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss from such failures by
incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and prevention of over-current

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations of
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.
The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited: Sales Promotion Department
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