RICOH

Overvoltage Protector IC with Reverse Current Protection

NO.EA-313-130513

OUTLINE

The R5528Z001A is a CMOS-based overvoltage protector IC with reverse current protection that use an NMOS
pass transistor to achieve ultra-low on resistance (Typ. 54mQ). Overvoltage protection threshold is as high as
6.8V +3%. Also, continuous current capability is as high as 3A.

Internally, the R5528Z001A consists of a reverse current protection circuit, a soft-start circuit, a startup
debounce circuit, an undervoltage lockout (UVLO) circuit, and a thermal shutdown circuit.

The R5528Z001A is offered in a small and thin WLCSP-9-P1 package which achieves the smallest possible
footprint solution on boards where area is limited.

FEATURES
° Input Voltage Range (VIN) ......................................... 23V to 36V
° Output Current (IOUT) ................................................ Max DC 3A
° SWItch On Res|stance (RON) ..................................... 54mQ (VlN = 50V’ IOUT= 100mA)
° OVP Threshold Accuracy ......................................... 68Vi 3%

e PG Function
e Reverse Current Protection Circuit
e Soft-start Circuit

° Startup Debounce Circuit .......................................... 15ms

e Thermal Shutdown Circuit

° Package .................................................................... WLCSP-9-P1
APPLICATIONS

e Smartphones, Tablet PCs
e Portable devices
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BLOCK DIAGRAMS
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Figure 1. R5528Z001A
SELECTION GUIDE
Product Name Package Quantity per Reel Pb Free Halogen Free
R5528Z001A-E2-F WLCSP-9-P1 5,000pcs Yes Yes
PIN CONFIGULATIONS
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Figure 2. Top View Figure 3. Bottom View
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R5528Z

PIN DESCRIPTION
Pin No. Symbol Pin Description

Open Drain Flag Output Pin
A1 PG PG is driven low after input voltage is stable between minimum
Vn and VinoviLo after debounce (delay).

Overvoltage Lockout Input Pin

Applying a voltage less than OVLO threshold (Vovio th) to the
A2 OVLO overvoltage lockout input pin can turn off a switch.

When the overvoltage lockout input pin is Open, it outputs an
OVLO open VOItage (VOVLO_OP)-

A3 ENB Active-Low ENB Input Pin
B1, C1 VN Input Pin
B2 LC Internally Connected to Ground
Unconnected or connected to GND
B3, C3 Vout Output Pin
Cc2 GND Ground Pin

ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating Unit
VN Input Voltage -0.3t0 40 V
Vout Output Voltage -0.3t0 8.0 \
VENB ENB Pin Input Voltage -0.3t0 6.5 \%
Veg PG Pin Voltage -0.3t06.5 \Y
Vovio OVLO Pin Input Voltage -0.3t0 6.5 \%
lpg PG Pin Current 14 mA
lout Output Current 3.0 A

Pp Power Dissipation (High Wattage Land Pattern)” 1190 mw
Topt Operating Temperature Range -40 to +85 °C
Tstg Storage Temerature -55 to +125 °C

I "1 Refer to POWER DISSIPATION for detailed information about Power Dissipation and High Wattage Land Pattern.

ABSOLUTE MAXIMUM RATINGS

Electronic and mechanical stress momentarily exceeded absolute maximum ratings may cause the permanent
damages and may degrade the life time and safety for both device and system using the device in the field. The
functional operation at or over these absolute maximum ratings is not assured.

RECOMMENDED OPERATING CONDITIONS (ELECTRICAL CHARACTERISTICS)

All of electronic equipment should be designed that the mounted semiconductor devices operate within the
recommended operating conditions. The semiconductor devices cannot operate normally over the recommended
operating conditions, even if when they are used over such conditions by momentary electronic noise or surge. And
the semiconductor devices may receive serious damage when they continue to operate over the recommended
operating conditions.
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R5528Z

POWER DISSIPATION (WLCSP-9-P1)

Power Dissipation (Pp) of the package is dependent on PCB material, layout, and environmental

conditions. The following conditions are used in this measurement.

Measurement Conditions

High Wattage Land Pattern

Environment

Mounting on Board (Wind Velocity 0m/s)

Board Material

Glass Cloth Epoxy Plastic (Four-layers)

Board Dimensions

76.2mm x 114.3mm x 1.6mm

Copper Ratio

Top, Back side: Approx. 60%,

2nd, 3rd: 100%

Through - hole

¢ 0.5mm x 29pcs

Measurement Result

(Ta=25°C, Tjmax=125°C)

High Wattage Land Pattern

Power Dissipation

1190mW

Thermal Resistance

0ja=(125-25°C)/1.19W==84°C/W
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R5528Z

ELECTRICAL CHARACTERISTICS
Viny = 2.3V to 36V, lour = 1mMA, C\y = 1uF, Cour =1uF, unless otherwise noted. Typical values are V=5V and Ta = 25°C.

(Ta=25°C)
Symbol Item Conditions Min. | Typ. | Max. | Unit
Vi | Input Voltage Vv
I Input Supply Current Vens = 0V, Vin = 5V, lour = OmA 50 pA
IIN_DIS Input Disable Current Veng = ov, Vin=5V, Vovo= ov 40 p,A
Ina | Input Shutdown Current | Veng = 5V, Viy= 5V, Voyr= 0V 1.0 nA
Veng = OV, Vour =5V, Vin= 5V,
lout.ois | Output Disable Current | Vovio < Vovio-tH A
Veng = 0V, Vour = 8V, Vin > Vinovio
loutso | Output Shutdown Current | Veng = 5V, Vour = 5V, Vin = 5V pA
Ron On Resistance Vin =5V, loyr= 100mA 54 mQ
Overvoltage Protection | IN rising 6.8 v
Vinowo | Threshold -
IN falling v
Cout OUT Load Capacitance 1000/ | pF
Vovio op | OVLO Open voltage Veng = 0V, Viy = 5.0V 3.0 %
Rovio pu | OVLO Pull-up Resistance 500 kQ
Vovio th | OVLO Force Off Voltage 1.0 \
Vii | ENB Input High Voltage %
Vi ENB Input Low Voltage v
lexe | ENB Input Leakage A
VoL PG Output Low Voltage | Isnk = TmA Vv
VPG_LEAK PG Leakage Current V|o = 33V*2 l,lA
. starts when 2.3V < V|N(5V) < Vin-ovLo gnd
toes IN Debounce Time ends when charge-pump is turned on 15 ms
~ . starts when 2.3V < V|N < VIN-OVLO and
tss Soft-start Time ends when Vour = 90% of Vi 30 ms
. . V|N =5V, R|_= 500, C|_= 10UF,
ton ;lé;?__s(igrtﬂme During starts when Voyr = 20% of Viy and - ms
ends when Vour = 80% of Vg °
R = 50Q,
starts when V\y > Voyio (2V/us) and ends 1.5
torr Turn-off Time when Voyur = 80% of Vi us
starts when Vgpg is switched from “L” to “H”, 84
ends when Vgyr = 80% of Vin, RL= 50Q
TsHoN Thermal Shut Down 150 °C
ThysT Thermal Hysteresis 20 °C
Vuvrer | UVLO Release Voltage | Vi rising 2.05 V
Vuvwiys | UVLO Hysteresis V\ falling 0.15 \
All test items listed under ELECTRICAL CHARACTERISTICS are done under the pulse load condition (Tj=Ta=25°C)
except Soft-Start Time and Turn-off Time and UVLO Hysteresis.
Refer to TYPICAL APPLICATION AND TECHNICAL NOTES.
® Refer to TIMING CHART.
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TIMING CHART
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Figure 4. Timing Chart
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TYPICAL APPLICATIONS AND TECHNICAL NOTES
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Figure 5. Typical Applications

Technical Notes

The R55287001A does not require any bypass capacitor between V\y and GND. However, connecting a
0.1uF or more capacitor between V| and GND may improve the performance against the noise.

If there’s any possibility of generating spike noise due to the parasitic element (inductance) of V|, connect
an appropriate-sized capacitor between V\y and GND.
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R5528Z

TYPICAL CHARACTERISTIC
1) Input Shutdown Current VS. Input Voltage

Input Shutdown Current [uA]
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3) Input Disable Current VS. Input Voltage

Input Disable Current [uA]

5) Output Leakage Current (6V) VS. Input Voltage
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2) Input Supply Current VS. Input Voltage

Input Supply Current [uA]
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4) Input Supply Current VS. Temperature

Input Supply Current [uA]
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6) Output Leakage Current (0V) VS. Input Voltage
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7) Normalized On-Resistance VS. Temperature
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8) Normalized Overvoltage Protection Threshold ( IN rising ) VS. Temperature
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9) Debounce Time VS. Temperature 10) Debounce Time VS. Input Voltage
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11) Trun-On Time VS. Temperature

= ) ot .
oN w o s ;oo

Trun-On Time During Soft-Start [ms]
N
- (6}

R5528Z001A

F—
B V|N:5V
T
i V=4V
L V|N:3V
i V=2V

Rioap=50Q
B COUT=1 OuF

-40 -16 10 35 60 85

Temperature [°C]

12) Power-Up Responce (V)y = 2.3V/ 3.0V/ 4.0V/ 5.0V)
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R5528Z

13) Power-Up Responce (Royr = 10Q/ 50Q/ 5KQ/ 50KQ)
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R5528Z

14) Power-Up Responce (Couyt = 1uF/ 10uF/ 100uF/ 1000uF)
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15) Overvoltage Fault Response
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1. The products and the product specifications described in this document are subject to change or
discontinuation of production without notice for reasons such as improvement. Therefore, before
deciding to use the products, please refer to Ricoh sales representatives for the latest
information thereon.

2.The materials in this document may not be copied or otherwise reproduced in whole or in part
without prior written consent of Ricoh.

3.Please be sure to take any necessary formalities under relevant laws or regulations before
exporting or otherwise taking out of your country the products or the technical information
described herein.

4. The technical information described in this document shows typical characteristics of and
example application circuits for the products. The release of such information is not to be
construed as a warranty of or a grant of license under Ricoh's or any third party's intellectual
property rights or any other rights.

5. The products listed in this document are intended and designed for use as general electronic
components in standard applications (office equipment, telecommunication equipment,
measuring instruments, consumer electronic products, amusement equipment etc.). Those
customers intending to use a product in an application requiring extreme quality and reliability,
for example, in a highly specific application where the failure or misoperation of the product
could result in human injury or death (aircraft, spacevehicle, nuclear reactor control system,
traffic control system, automotive and transportation equipment, combustion equipment, safety
devices, life support system etc.) should first contact us.

6. We are making our continuous effort to improve the quality and reliability of our products, but
semiconductor products are likely to fail with certain probability. In order to prevent any injury to
persons or damages to property resulting from such failure, customers should be careful enough
to incorporate safety measures in their design, such as redundancy feature, firecontainment
feature and fail-safe feature. We do not assume any liability or responsibility for any loss or
damage arising from misuse or inappropriate use of the products.

7. Anti-radiation design is not implemented in the products described in this document.

8.Please contact Ricoh sales representatives should you have any questions or comments
concerning the products or the technical information.

(&)

Compliant

ROHS For the conservation of the global environment, Ricoh is advancing the decrease of the negative environmental impact material.

After Apr. 1, 2006, we will ship out the lead free products only. Thus, all products that will be shipped from now on comply with RoHS Directive.
Basically after Apr. 1, 2012, we will ship out the Power Management ICs of the Halogen Free products only. (Ricoh Halogen Free products are

HGlOgen Free also Antimony Free.)

RICOH RICOHCOMPANY,LTD.

Electronic Devices Company

http://www.ricoh.com/LSI/

RICOH COMPANY, LTD.

Electronic Devices Company

@ Higashi-Shinagawa Office (International Sales)
3-32-3, Higashi-Shinagawa, Shinagawa-ku, Tokyo 140-8655, Japan
Phone: +81-3-5479-2857 Fax: +81-3-5479-0502

RICOH EUROPE (NETHERLANDS) B.V.

@ Semiconductor Support Centre

“Nieuw Kronenburg” Prof. W.H. Keesomlaan 1, 1183 DJ, Amstelveen, The Netherlands
P.0.Box 114, 1180 AC Amstelveen

Phone: +31-20-5474-309 Fax: +31-20-5474-791

RICOH ELECTRONIC DEVICES KOREA Co., Ltd.

11 floor, Haesung 1 building, 942, Daechidong, Gangnamgu, Seoul, Korea
Phone: +82-2-2135-5700 Fax: +82-2-2135-5705

RICOH ELECTRONIC DEVICES SHANGHAI Co., Ltd.
Room403, No.2 Building, 690#Bi Bo Road, Pu Dong New district, Shanghai 201203,
People's Republic of China

Phone: +86-21-5027-3200 Fax: +86-21-5027-3299

RICOH COMPANY, LTD.

Electronic Devices Company

@ Taipei office

Room109, 10F-1, No.51, Hengyang Rd., Taipei City, Taiwan (R.0.C.)
Phone: +886-2-2313-1621/1622 Fax: +886-2-2313-1623
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