RICOH

Pch Load Switch IC with Current Sense and Voltage Sense

NO.EA-292-160122
OUTLINE

The R5550K Series are CMOS-based load switch ICs. Pch Tr. is used to achieve low On resistance
(TYP.180mQ) and low supply current (TYP. 2.6uA at no-load operation). Internally, a single IC consists of a voltage
reference unit, an error amplifier, resistors for setting output voltage and a current limit circuit. Output voltage is
fixed inside the IC with high accuracy. The R5550K is suitable for monitoring abnormal current which may flow
from lithium ion battery (one cell) to power lines connected to each load. If the abnormal current is detected, the
switch turns off after a certain period of time (Dead-time).

If overcurrent is detected, switch turns off after dead-time of 10ms. If the output current exceeds the output
current limit, the output current limit circuit immediately controls the output current after the short current response
time of 4us. Then, switch turns off after dead-time of 1.33ms.

The R5550K also includes a voltage sense pin which monitors abnormal voltage. If abnormal voltage is detected,
switch turns off after dead-time of 10ms.

As protection circuits, the R5550K contains an output current limit circuit, a short-current protection circuit, and
an undervoltage lockout (UVLO) circuit.

The R5550K is available in a DFN(PLP)1010-4F package which enables the high-density mounting.

FEATURES
®  Asingle built-in Pch MOSFET
) |nput Voltage Range ............................. 23\/ to 525V
®  Supply Current (lout=0mA)---««=sreeeeeeeeees TYP. 2.6pA
®  Switch On Resistance «------r-rrrrerrreeeeneees TYP. 180mQ (Vin=3.3V)
Y Output Current .................................... M'N 1000mA
) Package ............................................. DFN(PLP)1010_4F
®  Current Limit Threshold --------reeeeereenee MIN. 300mA
) Output Current lelt ............................. MlN 1000mA
e  Switching Operation (After turn-off) -+ Automatic Recovery Type

APPLICATIONS

® | oad Switch for portable communication equipments
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R5550K

SELECTION GUIDE

Product Name

Package

Quantity per Reel

Pb Free

Halogen Free

R5550K001A-TR

DFN(PLP)1010-4F

10,000 pcs

Yes

Yes

001: Designation of current limit threshold, output current limit and protection delay time

Current Limit Threshold: 300mA
Output Current Limit: 1000mA
Protection Delay Time: Refer to Table 1 below.

Table 1. Protection Delay Time

Setting
No.

Protection Delay Time

001

Delay Time - - -
Dead-time [ms] | Off-time [ms] | On-time [ms]
Current Limit Threshold/
SENSE Pin Voltage 10 80 25
Output Current Limit 1.33 80 1.33

As for Dead-time, OFF-time and ON-time, refer to Theory of Operation.

A : Designation of version

Automatic recovery type protection, Voltage SENSE pin
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R5550K

PIN DESCRIPTION

DFN(PLP)1010-4F

Top View Bottom View

4 3 3 4

® )

1 2 2 1

R5550K001A
Pin No. Symbol Description

1 GND Ground Pin
2 VseNse Voltage SENSE Pin
3 VIN Input Pin
4 Vour Output Pin

RICOH




R5550K

ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating Unit
VIN Input Voltage -0.3t06.0 \%
Vsense SENSE Pin Voltage -0.3t0 6.0 \%
Vout Output Voltage -0.3to Vin+ 0.3 \%

lout Output Current 1000 mA

Po Power Dissipation (Standard Land Pattern)™ 300 mw

Ta Operating Temperature Range -40 to +85 °C
Tstg Storage Temperature Range -55to +125 °C

I ! For more information about Power Dissipation and Standard Land Pattern, please refer to POWER DISSIPATION.

ABSOLUTE MAXIMUM RATINGS

Electronic and mechanical stress momentarily exceeded absolute maximum ratings may cause the permanent
damages and may degrade the lifetime 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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R5550K

ELECTRICAL CHARACTERISTICS

Vin=3.7V, lout=1mA, Cin=0.1pF, Cout=none, unless otherwise noted.
The specifications surrounded by _are guaranteed by Design Engineering at - 40°C < Ta < 85°C.

R5550K001A (Ta=25°C)
Symbol Item Conditions Min. | Typ. | Max. | Unit
Vin | Input Voltage 5.25 \Y;
Ron | Switch On Resistance lour=100mA™, Vin=3.3V 180 mQ
lour | Output Current 1000 mA
Iss Supply Current lout=0mA, Vsense=2.0V 2.6 15 pA
Ioer | Current Limit Threshold™ 300 460 624 mA
lum | Output Current Limit™ Initial Saturation Region™ 1130 | 1470 | 1790 | mA
Isc Short Current Limit Vour=0V 300 mA
Voer | SENSE Pin Detector Threshold | Vsense falling x097 | 05 |x1.03 \Y
Vhys | SENSE Pin Hysteresis Vsense rising 0.63 0.9 1.2 V
Toer1 | Dead-time 1 10 ms
Torr1 | OFF-time 1 Vsense < Vpet or Ipet < lout < lum 80 ms
Tont | ON-time 1 0720 25 |x1.3%5| ms
Toerz | Dead-time 2 x0.65 | 1.33 |x1.35| ms
Torr2 | OFF-time 2 Vout=0V or lout > ILim 0.65 80 |x1.35| ms
Tonz | ON-time 2 x 0.65| 1.33 |x1.35| ms
Tr Start-up Time Vour=10% to 90%, Cout=0.1uF 12 us
Trdelay | Start-up Delay Time “Vin=VuvLo” to "Vour=10%" 60 us
Tsc | Short Current Response Time™? | Vour=0V 4 us
Vuvio | UVLO Release Voltage Vin rising 2.1 v
Vhysuv | UVLO Hysteresis VN falling 0.2 \Y

All test items listed under ELECTRICAL CHARACTERISTICS are done under the pulse load condition (Tj=Ta=25°C) except
Start-up Time, Start-up Delay Time, Short Current Response Time, Dead-time 2, OFF-time 2 and ON-time 2.
" As for Ron when lout>100maA, refer to 12) Switch ON Resistance vs. Output Current of TYPICAL CHARACTERISTICS.
"2 Refer to 36) Short-Protection-Circuit Transient Response of TYPICAL CHARACTERISTICS.
"3 Each set value should be "Max. Ipet < Min. ILim”. Note: Do not use with IbeT=400mA and ILim=500mA.
" 1m could be influenced by the measurement time. All products were tested within the initial saturation region as shown in

the following page.
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R5550K

Output Current Limit Iy [mA]
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1600

1500
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1300

R5550KxXxXxA

lLw_SET = 1000mA

Ta =25°C

Initial Saturation Region

>

200

400 600
Measure Time [us]

800 1000

Measurement Board Information

* Board Size: 27.5mm x 40.0mm

* IC Mounting Position: Center of the board

+ Board Material: Glass Cloth Epoxy Plastic (Single layer)
* Board Thickness: 1.6mm

* Diameter of Through-hole: 1.0mm

* Number of Through-holes: 12

RICOH !



R5550K

THEORY OF OPERATION

Operation Example: R5550K001A with Automatic Recovery Protection and Voltage SENSE Pin

[1] Operation of Current Limit Detector Threshold (Ipet)

If loutr exceeds Ipet, Timer 1 starts to operate and the switch turns off after Dead-time 1. After OFF-time 1, the
switch automatically turns on. If lout2loer continues, the switch turns off again after ON-time 1. Afterwards, the
switch repeats intermittent operation. If lour<Iper, the IC recognizes it as back in normal operation and start to
outptut as usual.

Even if lout<lper during OFF-time1, the switch automatically turns on after OFF-time 1.

N-timje1 OFF-time 1 ON-tima 1

/

1
1
1
1
1
1
1
1
1
»
1 1
\ 1

Dead-time 1 OFF-time 1

VOUT

- _________.G_

[2] Operation of Output Current Limit (lLim)

If loutr exceeds lum (including output short-circuit), loutr becomes limited by lum or Isc. So, Timer 2 starts to
operate and the switch turns off after Dead-time 2.

After OFF-time 2, the switch automatically turns on. If lout2lum or short current condition continues, the switch
turns off again after ON-time 2. Afterwards, lout the switch repeats intermittent operation. If lout<Ilum, the IC
recognizes it as back in normal operation and start to outptut as usual.

Even if loutr<lum during OFF-time2, the switch automatically turns on after OFF-time 2.
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R5550K

[3] Operation of SENSE Pin Voltage (Vsense)

If Vsense falls below Vper, Timer 1 starts to operate and the switch turns off after Dead-time 1. After OFF-time
1, the switch automatically turns on. If VsensesVoer continues, the switch turns off again after ON-time 1.
Afterwards, lout repeats intermittent operation.

If Vsense>(Voer+Vhys), when the switch is automatically turning on after OFF-time 1, the IC recognizes it as
back in normal operation and start to outptut as usual.

Even if Vsense>(Voer+Vhys) during OFF-time 1, the switch automatically turns on after OFF-time 1.

Vsense=Detecti ng
_—

— Vsense=Releasing

-time ' OFF-time 1 ON-tim
VSENSE Dead-time .1

Vout
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R5550K

TYPICAL APPLICATIONS AND TECHNICAL NOTES

Typical Application

Load Circuit

Vour

R5550K
XXXA

Cin=0.1pF l .
Battery & H (Pin2

777

GND

[ p—

Technical Notes

The R5550K does not require any bypass capacitor between Vin and GND. However, it is recommended that a
0.1uF or more capacitor be connected between Vin and GND. Especially, if there’s any possibility of generating
spike noise due to the parasitic element (inductance) of Vin, connect a proper size capacitor between Vin and
GND.

10
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R5550K

POWER DISSIPATION (DFN(PLP)1010-4F )

Power Dissipation (Pp) depends on conditions of mounting on board. This specification is based on the
measurement conditions below.

Power Dissipation Py (mW)

500

400

300

200

100

Measurement Conditions

Standard Land Pattern

Environment

Mounting on Board (Wind Velocity=0m/s)

Board Material

Glass Cloth Epoxy Plastic (Double-sided)

Board Dimensions

40mm x 40mm x 1.6mm

Copper Ratio

Topside: Approx. 50%, Backside: Approx. 50%

Through-holes

¢ 0.54mm x 24pcs

Measurement Result:

(Ta=25°C, Tjmax=125°C)

Standard Land Pattern

Power Dissipation 300mwW
. 0ja = (125-25°C)/0.3W = 330°C/W
Thermal Resistance
0jc =48 °C/W

< = g

On Board ° °

< Y <

N gl o M

i K i

< A o o

> o (o]

S AN
25 50 75 85100 125 150

Ambient Temperature (°C) Measurement Board Pattern

Power Dissipation

IC Mount Area (Unit : mm)
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R5550K

TYPICAL CHARACTERISTICS
1) Output Voltage vs. Output Current

R5550K001A R5550K001A
lum_SET = 500méa, lum_SET = 500méa

B Ta=-40C B Ta=25"C

a Um =529V a9 F Um =545V
= 4 = 4
ek ] an -
fa ] fa ]
g UIN =30 g Um =34V
53 53
3 \ .
=2 W= 23 =2t V=23V
) )

1 1 F

0 - - - 0 - - -

200 400 GO0 a0o 1000
Cutput Current [mA]

1] 200 400 G600 200 1000
Qutput Current [mA)

R5550K001A R5550K001A
lum_SET = A00m#A lun_SET=750mA

B Ta=g5°"C B Ta=-40°C

L] Um =545\ 5 _?—_—' Um =525V
= - =
2 5 Vi = 3.3V g ; ] —= Vi = 3.7V
z = &
= = R —
=g, V=23v 524 F Wi =23V
) )

1 1 L

1 - - - - 1 - - - - :

200 400 g0 o0 1000
Cuatput Corrent [mA)

1] 250 500 Y50 1000 1250 1500

Cutput Current [mA]

R5550K001A R5550K001A
lyn_SET=750mA lun_SET=7a0mA
B Ta=24°C B Ta=845°C
a —— Yy =5.25Y L -E——‘? Vi =5.25Y
4 1{_ s | 1: '
i — == V=30V } = V=33V

Cutput Yoltage [V
[T}

e Um =20

| W

280 500 Ta0 1000 1250 1500
Cuatput Corrent [mA)

Qutput Yoltage [V
[T}

B _#? UlN = 2.3‘"‘

1] 250 500 750 1000 1250 1300

Catput Courrent [ma)

12
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R5550K

R5550K001A R5550K001A
lyn_SET =1000mA lum_SET =1000rmA
B Ta=-40"C B Ta=25"C
_ q | ? U|N=5.2W . 51 ? 'Jm=5.25"d'
= =
o 4 b o 4 E
T Vi =3.7V z [
£, Dl 2,01 1 = V=37
= =
E Ef
Eh T V23V R T V-2
|:| 1 1 |:| 1 1 1
1000 1800 2000 1] s00 1000 1800 2000
Output Current [1mA) Cuatput Current [mA)
R5550K001A
lun_SET=1000rmA
B Ta=85"C
S T o528
=
o 4
=1 B—
=
:':':_ ] Wy = 3.7
=
% 2 __—_‘_"'_"‘::-
i U|N=2.3U
1 F
|:| 1 1 1
1] ann 1000 1400 2000
Catput Current [mA)
2) Current Limit vs. Temperature
R5550K001A R5550K001A
1000 Ilun_SET = a00mA 1600 ILm_SET = 7a0mA
—=2 N WIR=35 .0 —l = 23 WM = 3.0
Q00 —_— =3 T WIN=4 B —_—h = 3T WM = 4 B
— —_— =0 25 g 1400 | ——%IN = 5.25%
E ann =
= =
= =
5 700 ﬁ = 1200 |
= T
@ =
o 1000
a00
400 L L 1 L L ann L L L L L
-5 n 28 a0 7a 100 -H0  -25 0 24 a0 78 100
Temperature Ta [°C] Temperature Ta [°C]
13
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R5550K

Current Lirmit [rma]

1800

1600

1400

1200

1000

R5550K001A
| SET=1000

A,

—IN = 2.3
—"IN =37
M =N = 5 .23%

WM = 3.0
Wi = 4 8%

-50

-25 ] 24 a0 7a
Temperature Ta [*C]

3) Current Limit vs. Input Voltage

100

R5550K001A R5550K001A
lLm_SET =4500mA lLm_SET=Ta0mA
1000 1400
LTy —-407
ano L NPTy 1300 —235°C
— aa°c —_ ga°C
T a0 | £ 1200
E 7m0 | = 1100
= - I~
£ oo | 2 o0 o
= =
] ]
200 a0
400 — 800 —
2 24 3 34 4 4.4 a a4 24 3 34 4 4.4 a a4
[nput Yoltage Ve [W] [nput Yoltage Vi [W]
R5550K001A
lLm_SET=1000mA
1700
—_—i0C
1600 F —_—
— aa°c
T 1500 |
£ T
5 1400 |
= e
2 1300
=
(]
1200 F
1100 —
2 24 3 348 4 4.5 A a8
[nput Yoltage Wi V]
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R5550K

4) Output Current Detector Threshold vs. Temperature

400

R5550K001A
lper_SET=200rm4

1580 |

100

—IN = 25N Wik = 5.0%
—IN =3 Wik = 464
—"IN = 5.25%

-50

-25 1] 25 50 75 100

Temperature Ta [°C]
R5550K001A
lper_SET=400maA

Go0

a0

g00

lper [MA]

oo

G50

)

—tN = 25N Wk = 3.0%
—IN =3 WM = 4 5%

—I = 5.25%

-50

-25 1] 25 50 Ta 100
Temperature Ta [°C]

500

250

5) Output Current Detector Threshold vs. Input Voltage

400

R5550K001A
lper_SET=200mé

3a0

00

280

lper [MA]

200

150 F

100

|

—dnec
— 5
f5°0

A 3 R 4 4.4 A 8.4
Input Woltage Win [v]

400

450

400

300

250

R5550K001A
lper_SET=300mA

"IN = 25N Wik = 304
—"%IN =37 Wi = 464
—%IN = 3.23%

-25 ] 24 a0 a 100
Temperature Ta [°C]

R5550K001A
lper_SET=300ma

—_—0nC
—25°C
85°C

25 3 34 4 45 5 A4
Inputvoltage Y [v]
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R5550K

R5550K001A
lper_SET=400mA
300
850 |
T 800 |
E
b
= 780 |
700 | 2600
85°C
650 T

2 25 3 is 4 45 A A5
Input Yoltane Wi V]

6) Short Current Limit vs. Temperature

R5550K001A
450
400 |
350 |
a0 |
r f
250 |
—IN = 2.3
200 | —IN = 3T
— N = 5.25v
150 - - - - -

-a0 -24 ] 24 a0 7a 100
Temperature Ta [°C]

8) Supply Current Limit vs. Input Voltage

R5550K001A
4
35t
| /
25 | /
ER
k: 168 —_— = 23
’ WIN = 3.0
i —IN =37
05 | Wi = 4 By
] —_— = 525

-a0  -24 1] 28 al 7a 100
Temperature Ta [*C]

7) Short Current Limit vs. Input Voltage

R5550K001A
450
400 r
350
£ | R
i
2580
— a0
200 e
3"
15':' 1 1 1 1 1 1

2 2.4 3 34 4 445 5 8.5
InputWoltage “y [W]

9) Supply Current vs. Input Voltage

R5550K001A
Yopyoe=2 0V
4
25
3 L
a5 T
£l -
—_ 2 L
B
15
— 40
Tt —_—5
04 85°C
|:| 1 1 1 1 1 1 1 1 1

23 2629 3235 38 41 4447 5 53
[nput Voltage Yy W]
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R5550K

10) Switch ON Resistance vs. Temperature

R5550K001A
| =-100ma,
3|:||:| auT
280 -
= 200 |
=
I:E 15|:| I /
— =2 Y
WiN=3+
YIN=3.3Y
100 ——iN=3 T
ViN=d B
——yiN=5 25V
5':' 1 1 1 1 1

-40 -24 1] 28 a0 7a 100
Termperature Ta [12]

12) Switch ON Resistance vs. Output Current

R5550K001A
Ta = -40°C
400
360 | ——VIN=2.3V VIN=3Y
WIN=3.3Y  ——IN=2 7Y
a00 L VINZ4 BY  ——YIN=5 25y
=260 |
Eam |
5 —
150 |
100 b
50 |
|:| 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400
Cuatput Current |gor [MA]
R5550K001A
Ta= 850
400
— =2 Y WIN=2.0V
350 ¢ e e —
ann | VINZ4 BY  ——IN=5 25y
= 280 L
% 200 fes i
= .
€ 150 |
100 }
50 |
|:| 1 1 1 1 1 1 1

0 50 100 150 200 250 300 2450 400
Cuatput Current lgor [MA]

11) Switch ON Resistance vs. Input Voltage

ana

240

200

Rau[mﬂ]

140

100

a0

R5550K001A
louT=-100m&

—_—0T
—_—IET
85°C

2.

8 3 35 4 45 & aa
Inputvoltage Wiyl

R5550K001A
Ta=250

—M=2 3 WIM=34
VIP=3.3Y ——VIN=3.TY
YiM=4.6Y ——VIN=525Y

0

50

100 150 200 250 300 350 400
Cuatput Current oot [MA]
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R5550K

13) Inrush Current vs. Output Capacitor (Cin=NONE)

R5550K001A R5550K001A
ILn_SET = a00mA Raur=1K0 In_SET= Ta0mA Four=1K0
= Ta=25C Ta=25"C
2 Cour 1.00F = % [ConZ0ANF . Com S100F
}34 L Cour = 0APF our =101 ‘7'54 our = -IJF our =11
o
%3 — —/[(;u‘tpu‘t Voltage =3 Output Voltage
= 2 I [=7] I
= £ :‘- T
b= 1 = -
=3 i Cour 74.THF Cloyr =10pF
=0 . g0 e
o Coyr =10pF = -1 Lg.u:;__zzl.lf Foo —.
C s E220F Coye 2220F 50D L © G o= OE =< BOO E
meﬂl-'ﬂhT Infrush — 500 _= %ﬂr‘HﬂF& s00 =
a Inrush
" Current 4|:||:|E o =T0pF 400 T
Cryr 31.0uF 300 5 " Current | w00 S5
3 Cour= I-THF 3
Cour =ApE 200+ 2005
[~ [
100 £ 100 =
A L ; A o
=B =&
T =
E' 4 4
:E 5 Input Yoltage ﬁ 3 Input Yoltage
=
%D [0 -=3.7% ) ED [O% .= 3.7% )
-0 01 02 03 04 05 06 -0 o1 02 03 04 05 0B
Time [m=] Time [m=]
R5550K001A
lLn_SET=1000mA Four="1KD
Ta=25C
el
T4 Coyur = 0ApF ’.Cc-ur =22uF ‘,C.:.UT F100pF
(=1
=
o g Output Yoltage
= bur =10PF
21 — AT e T
b= Coyr=1.0pF
[=3
M | Cop=100pF H———f
E 1 Inrush
[
Current — 600 =
Cour =22uF|—P cn0 &
CDUT =1F]|'IF -.‘ 400 =
Ceur= 300 o
Cour =1 200 3
Cour= ), 100 E_
o . . |:| —_
= E
B
E 4 B
2 5 Input Voltage
b=
2, (OV = 37%)
02 0 02 04 DG OB 1 12 14 16 18 2

Time: [ms=]
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14) Inrush Current vs. Output Capacitor (Cin=NONE, Cout=1uF)

R5550K001A
Cour = THF
=5 Ta =25°C
=
= [ & o =500 |
i) uT =
= ' ’ VR = 200
;@ 2 Royr = 1K0 =
b= Qutput Yoltage
[N o i
E T
E
4 300 =&
1000} h E
Raur= . b om E
=
Rl:IIJT =1kL} Rc.u'r =200 ]
3 100 &
Input Current -
L i 0

= B
i)
fa
£ 5 | Input Voltage
5 (O =37
[=3|
220 0 20 40 B0 80 400 420 140
Time [p=]
15) Output Rise Time vs. Input Voltage 16) Output Delay Time vs. Input Voltage
R5550K001A R5550K001A
G =MNOME, Coyr=0.1pF Cw=MOME, Cour=0.1pF
RDUT:'IHQ RDUT:'IHQ
15 100
—_—i0C
90
13 + a0 | —_—5
_ 8ac
= 1| i e
2 & 00 |
T —40° B 50 b e
|_
7 | —25°C a0
8a"c an
s L o —
2 25 3 358 4 45 &5 55 B 2 258 3 35 4 45 5 A4 B
Input Voltage Wiy [V] Inputvaltage Wiy [V
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R5550K

17) Output Rise Time + Output Delay Time  18) Vsense Detector Threshold vs. Temperature
vs. Input Voltage

R5550K001A R5550K001A
Cm = NDNEI CDUT: 0.1 |.|F 0.6
RDUT:'H-{Q nsa L —_—t = 23
100 065 IR = 3.0
a0 - ) i —r = 3T
a0 | o— 0.54 WIN = 4 By
T o1 052 | —f = 525
=1 B -
= —L = 05t
& B0 F G :
£ a0 = 048 |
'_
40 F 046
-z —4nc 144
= 30 F 2590 . -
20 + a5 042 t
1|:| L 1 1 L 1 1 L |:|4 1 1 1 1 1
2 25 3 35 4 45 5 A5 6 -50 -24 1] 28 an 75 100
Input Yoltage Wiy [V Temperature Ta ["C)
19) Vsense Released Voltage vs. Temperature 20) Vsense Hysterisis vs. Temperature
R5550K001A R5550K001A
1.4 1
E1.45 - nas r
o 1.4 F na r
pan ]
135 nea r
=
= 13 | = 08 |
= 1.25 o075 L
| —— YN = 2.3Y = —WIN=2.3¥
T 115 | — N = 3Ty 065 | —_—IN = 3T
211 | VIN = 4.8V | VN 5 25
= s | ——IN = 5.25Y 055 | =9
1 | | | | | |:|5 1 1 1 1 1
.50 -25 ] a5 50 75 100 -50  -25 1] 25 50 s 100
Temperature Ta [°C] Temperature Ta [°C]

21) Vsense Detector Threshold vs. Input Voltage 22) Vsense Released Voltage vs. Input Voltage

R5550K001A R5550K001A
0.6 1.5
0.58 | —a0°c = 145 |
0.6 r —_— 2 4y
054 | B5°C g
— 052 | 2135 | =
E 0T 2 13|
= 048 | g
0.46 | g1
0.44 o127t —_—d0eC
B —25°C
04 t = 115 L a5°c
|:|4 1 1 1 1 1 1
1.1 S - - S

2 25 3 35 4 45 5 A5
2 25 3 35 4 45 45 44

Input Vaoltaoe Wy [V] Input voltage Wy [V
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23) Vsense Hysterisis vs. Input Voltage

24) UVLO Released Voltage vs. Temperature

R5550K001A R5550K001A
1 2.2
nas r
ne r 218 ¢
=
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25) UVLO Hysterisis vs. Temperature 26) Supply Current at UVLO Detected
vs. Temperature
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27) Limit Ignoring Time1 vs. Temperature
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28) Limit Ignoring Time1 vs. Input Voltage
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29) Limit Ignoring Time 2 vs. Temperature
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30) Limit Ignoring Time2 vs. Input Voltage
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31) OFF Time1 vs. Temperature
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32) ON Time1 vs. Temperature
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33) OFF Time2 vs. Temperature
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34) ON Time2 vs. Temperature
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35) Operation Waveform with SENSE Pin
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36) Short-Protection-Circuit Transient Response
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1. The products and the product specifications described in this document are subject to change or discontinuation of

A 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, fire containment 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. The X-ray exposure can influence functions and characteristics of the products. Confirm the product functions and
characteristics in the evaluation stage.

9. WLCSP products should be used in light shielded environments. The light exposure can influence functions and
characteristics of the products under operation or storage.

10. There can be variation in the marking when different AOI (Automated Optical Inspection) equipment is used. In the
case of recognizing the marking characteristic with AOI, please contact Ricoh sales or our distributor before attempting
to use AOL.

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

R HS Ricoh is committed to reducing the environmental loading materials in electrical devices
@ Co?p“cm d with a view to contributing to the protection of human health and the environment.

= Ricoh has been providing RoHS compliant products since April 1, 2006 and Halogen-free products since
Halogen Free  april 1, 2012.
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