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200 mA 42 V Ultra Low Supply Current Voltage Regulator for Automotive Applications

NO. EC-520-190109

The R1525x is a low supply current voltage regulator featuring 200mA output current and up to 42 V input
voltage. By providing excellent noise immunity to externally generated RF noise, this device is suitable for
the automotive power source for car accessories and control unit used under the electromagnetic
environment.

® Achieves low-supply current of 2.2uA (Typ.) with the LDO at maximum rating 50 V (Peak Inrush Voltage:
60 V).

® Ensures the design margin by the output voltage with high-accuracy of +0.6% (Ta=25°C).

® Protects the output voltage variations in high-frequency noise band (10MHz to 1GHz).

. KEY SPECIFICATIONS CHRACTERISTICS

e Input Voltage Range: 3.5V to 42.0 V Noise Immunity Characteristic
® Maximum Rating: 50 V o3| PowER-tw
(Peak Inrush Voltage: 60 V@200ms or less) s

48
47
45

® Operating Temperature Range: —40°C to 125°C

® Supply Current: Typ. 2.2 pA (Typ.0.1pA at Standby) VA

® Dropout Voltage: Typ. 0.6 V (loutr = 200 mA, Vour = 5.0 V) 42 - v 4
® QOutput Voltage Range: 1.8V, 25V,2.8V,3.0V,33V, 34V,

frequency{MHz]
50V,55V,6.0V,64V,75V,8.0V,85V,9.0V TYPICAL APPLICATIONS

® Output Voltage Accuracy: £0.6% (Ta = 25°C)

+1.6% (—40°C < Ta < 125°C)
® Input Stability: Typ. 0.01%/V (Vser + 1V S Vin<42 V)
® Short-circuit Protection: Limited to Typ. 80 mA g

VourlV]

———O Vour

[ ]voD vout []

R1525x —=Cour

e Overcurrent Protection: Limited to Typ. 350 mA | o

® Thermal Shutdown: Detected at Typ.160°C

PACKAGES (unit: mm)

ead

e

HSOP-8E
52x6.2x1.45

C . <
Q ,w/l 2
SOT-23-5 SOT-89-5 HSOP-6J
29x28x1.1 45x4.35x1.5 502x6.0x1.5

APPLICATIONS

®  Power source for accessories such as car audios, car navigation systems, and ETC systems
®  Power source for ECUs such as EV inverter and battery charge control unit




R1525x

NO. EC-520-190109

SELECTION GUIDE

The set output voltage, the package type, and the quality class are user-selectable.

Selection Guide

Product Name Package g:f;gz Pb Free Halogen Free
R1525NxxxB-TR-#E SOT-23-5 3,000 pcs Yes Yes
R1525HxxxB-T1-#E SOT-89-5 1,000 pcs Yes Yes
R1525SxxxB-E2-#E HSOP-6J 1,000 pcs Yes Yes
R1525SxxxH-E2-#E HSOP-8E 1,000 pcs Yes Yes

xxx : Specify the set output voltage (Vser)

1.8V (018)/ 2.5V (025)/ 2.8 VV (028) / 3.0 VV (030) / 3.3 VV (033) / 3.4 VV (034) / 5.0 V (050) /
5.5V (055) /6.0 V (060) / 6.4 V (064) / 7.5V (075) / 8.0 V (080) / 8.5 V/ (085) / 9.0 VV (090)

# : Quality Class

# Operating Temperature Range Test Temperature
A -40°C to 125°C 25°C, High
K -40°C to 125°C Low, 25°C, High
BLOCK DIAGRAM
Thermal Shutdown
Circuit
voo[_] l ) [ Jvourt
Vref —— =
g:]c?tgction Current Limit é
CE ! I ! ['] GND

R1525x Block Diagram
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R1525x

PIN DESCRIPTIONS

5 4
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(mark side)
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R1525N (SOT-23-5) Pin Configuration

R1525S (HSOP-6J) Pin Configuration

R1525N Pin Description

NO. EC-520-190109
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o
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;

R1525H (SOT-89-5) Pin Configuration

w[]

Top View Bottom View
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1 2 3 4 4 3 2 1

R1525S (HSOP-8E) Pin Configuration

Pin No. Pin Name Description
1 GND® Ground Pin
2 GND®@ Ground Pin
3 CE Chip Enable Pin (Active-high)
4 VOUT Output Pin
5 VDD Input Pin

R1525H Pin Description

Pin No. Pin Name Description
1 VOUT Output Pin
2 GND® Ground Pin
3 CE Chip Enable Pin (Active-high)
4 GND®@ Ground Pin
5 VDD Input Pin

() The tab on the bottom of the package enhances thermal performance and is electrically connected to GND (substrate
level). It is recommended that the tab be connected to the ground plane on the board, or otherwise be left open.
(2) The GND pin must be wired together when it is mounted on board.

RICOH



R1525x

NO. EC-520-190109

R1525S (HSOP-6J) Pin Description

Pin No. Pin Name Description
1 VOUT Output Pin
2 GND™ Ground Pin
3 CE Chip Enable Pin (Active-high)
4 GND®™ Ground Pin
5 GND® Ground Pin
6 VDD Input Pin

R1525S (HSOP-8E) Pin Description

Pin No. Pin Name Description
1 VOUT Output Pin
2 NC No Connection
3 NC No Connection
4 CE Chip Enable Pin (Active-high)
5 GND Ground Pin
6 NC No Connection
7 NC No Connection
8 VDD Input Pin

Pin Equivalent Circuit Diagrams

Driver

Vout

VOUT Pin Equivalent Circuit Diagram

CE

CE Pin Equivalent Circuit Diagram

() The GND pins are connected to each other on the board.
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R1525x
NO. EC-520-190109

ABSOLUTE MAXIMUM RATINGS

Absolute Maximum Ratings

Symbol Parameter Rating Unit
ViN Input Voltage -0.3to0 50 \%
Vin Peak Inrush Voltage(" 60 \%
Vce CE Pin Input Voltage -0.3t0 50 \Y
Vour Output Voltage -0.3toVin+0.3=50 Vv
lout Output Current 300 mA
SOT-23-5 830

Po Power Dissipation®® SOT-89-5 3200 W
(JEDEC STD. 51-7) HSOP-6J 3400
HSOP-8E 3600

Tj Junction Temperature -40to 150 °C

Tstg Storage Temperature Range -55t0 150 °C

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

Recommended Operating Conditions

Symbol Parameter Rating Unit
ViN Input Voltage 3.5t042 Vv
Ta Operating Temperature Range -40to 125 °C

RECOMMENDED OPERATING CONDITONS

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.

™ Duration: 200 ms or less
(@) Refer to POWER DISSIPATION for detailed information.

RICOH




R1525x

NO. EC-520-190109

ELECTRICAL CHARACTERISTICS

Cin = Cout = 0.1 pF, unless otherwise noted.

The specifications surrounded by |:| are guaranteed by design engineering at -40°C < Ta < 125°C.

R1525x (-AE) Electrical Characteristics (Ta=25°C)
Symbol Parameter Conditions Min. | Typ. | Max. |Unit
| Suonly G t Vin =14V Vser £5.0V 2.2 A
ss upply Curren M
lour = 0 mA 5.0 V < Vser 2.5
Istandby| Supply Current VNn=42V,Vce=0V 0.1 1.0 | uA
v Outout Vot Vser+ 1V < Vin < [Ta=25°C x0.994 x1.006 v
out utput Voltage
42V, lour=1mA |-40°C < Ta<125°C |[x0.984 x1.016
AVout ) ViIN=Vser+ 3.0V Refer to Product-specific
Load Regulation . o
[Alout 1 mA < lout =200 mA Electrical Characteristics
AVout | | _ Vser + 1 VW< Vin< | Vser <33V 5 mV
Line Regulation
IAViN 42V, lour=1mA | 3.3V < Veer 0.01 | [0.02 |%/V
Refer to Product-specific
Voir | Dropout Voltage lout =200 mA ] o
Electrical Characteristics
lum | Output Current Limit VIN=Vser+ 3.0V 220 350 420, | mA
Isc |Short-circuit Current Vin=3.5V,Vour=0V 80 mA
Vcen |CE Pin Input Voltage, high|Vin = Vser + 1 VO 42 |V
Vcer | CE Pin Input Voltage, low |Vin =42 V 0 %
lro  |CE Pull-down Current  |Vin=42V, Vce=2V 0.2 uA
Thermal Shutdown .
Trsp . Junction Temperature 160 °C
Detection Temperature
Thermal Shutdown ]
Trsr Junction Temperature 135 °C
Release Temperature

All parameters are tested under the pulse load condition (Tj = Ta = 25°C).

MVeer<25V,Vin=3.5V
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R1525x
NO. EC-520-190109

The specifications surrounded by | | are guaranteed by design engineering at -40°C < Ta < 125°C.

R1525x (-AE) Product-specific Electrical Characteristics (Ta = 25°C)
Vour (V) Vour (V)
Product (Ta = 25°C) (-40°C s Tag125°c) | 2 VouriAlour (mV) Vorr (V)
MIN. | TYP. | MAX. | MIN. |[TYP.| MAX. | MIN. | TYP. | MAX. | TYP. | MAX.
R1525x018x | 1.7892| 1.80 | 1.8108 1.80 1.6
R1525x025x |2.4850 | 2.50 |2.5150 2.50
R1525x028x |2.7832| 2.80 |2.8168 | 2.7552 | 2.80 | [2.8448 1.2
R1525x030x |2.9820 | 3.00 |3.0180 3.00 100 | 10 | {40
R1525x033x |3.2802 | 3.30 |3.3198 3.30
R1525x034x |3.3796 | 3.40 |3.4204 3.40 0
R1525x050x |4.9700 | 5.00 |5.0300 5.00
R1525x055x |5.4670 | 5.50 |5.5330 | 5.4120 | 5.50 | [5.5880
R1525x060x |5.9640 | 6.00 |6.0360 | [5.9040 | 6.00 | [6.0960) 0.6
R1525x064x |6.3616 | 6.40 |6.4384 6.40
R1525x075x |7.4550 | 7.50 |7.5450 7.50 (18] | 18
R1525x080x |7.9520 | 8.00 |8.0480 8.00
R1525x085x |8.4490 | 8.50 |8.5510 8.50 0.5
R1525x090x |8.9460 | 9.00 |9.0540 | [8.8560] | 9.00 | [9.144Q)
7
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R1525x

NO. EC-520-190109

Cin = Cout = 0.1 yF, unless otherwise noted.

R1525x (-KE) Electrical Characteristics

(-40°C < Ta < 125°C)

Symbol Parameter Conditions Min. | Typ. | Max. | Unit

Vin =14V Vser<5.0V 22 6.5 MA
Iss Supply Current

lout = 0 mA 5.0V < Vser 2.5 6.8

Istandby | Supply Current Vin=42V,Vce=0V 0.1 1.0 MA
Vser+ 1V <Viy< |Ta=25°C x0.994 x1.006

Vour |Output Voltage \Y,

42V, lour=1mA |-40°C < Ta < 125°C|x0.984 x1.016

AVout i ViN=Vser +3.0V Refer to Product-specific
Load Regulation ) o

[Alout 1 mA < lout £ 200 mA Electrical Characteristics

AVout | | _ Vser + 1 VW <sVins | Vser<3.3V -20 5 20 mV
Line Regulation

/AVIN 42V, lout=1mA | 3.3V < Vser -0.02 | 0.01 | 0.02 |%/V

Voir | Dropout Voltage

lout =200 mA

Refer to Product-specific
Electrical Characteristics

lum | Output Current Limit

Vin=Vser+ 3.0V

220 | 350 | 420 | mA

Isc Short-circuit Current

Vin=3.5V,Vour=0V

60 80 110 | mA

Vcen |CE Pin Input Voltage, high

Vin = Vser + 1 VD

2.0 42 \Y

Vcer |CE Pin Input Voltage, low

Vin=42V

0 1.0 \Y

IpD CE Pull-down Current

Vin=42V,Vce=2V

02 | 06 | pA

Thermal Shutdown
TTsp .
Detection Temperature

Junction Temperature

150 160 °C

Thermal Shutdown
TTsr

Release Temperature

Junction Temperature

125 135 °C

MVeer<25V,Vin=3.5V
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R1525x
NO. EC-520-190109

R1525x (-KE) Product-specific Electrical Characteristics (-40°C < Ta £125°C)
Vour (V) Vour (V) Vo (V
Product (Ta = 25°C) (-40°C sTas 125°c) | AVourAleur(mV) o (V)
MIN. | TYP. | MAX. MIN. | TYP.| MAX. | MIN. | TYP. | MAX. | TYP. | MAX.
R1525x018x |1.7892| 1.80 |1.8108 | 1.7712 | 1.80 | 1.8288 1.6 2.5

R1525x025x |2.4850| 2.50 |2.5150 | 2.4600 | 2.50 | 2.5400
R1525x028x |2.7832| 2.80 |2.8168 | 2.7552 | 2.80 | 2.8448 1.2 22
R1525x030x |2.9820| 3.00 |3.0180 | 2.9520 | 3.00 | 3.0480 | -10 10 40
R1525x033x |3.2802 | 3.30 |3.3198 | 3.2472 | 3.30 | 3.3528

R1525x034x |3.3796 | 3.40 |3.4204 | 3.3456 | 3.40 | 3.4544 I
R1525x050x |4.9700 | 5.00 |5.0300 | 4.9200 | 5.00 | 5.0800
R1525x055x |5.4670 | 5.50 |5.5330 | 5.4120 | 5.50 | 5.5880
R1525x060x |5.9640 | 6.00 |6.0360 | 5.9040 | 6.00 | 6.0960 06 | 12

R1525x064x |6.3616 | 6.40 |6.4384 | 6.2976 | 6.40 | 6.5024

R1525x075x | 7.4550 | 7.50 | 7.5450| 7.3800 | 7.50 | 7.6200 | -18 18 72

R1525x080x | 7.9520 | 8.00 |8.0480 | 7.8720 | 8.00 | 8.1280
R1525x085x | 8.4490 | 8.50 |8.5510 | 8.3640 | 8.50 | 8.6360 0.5 1.3
R1525x090x | 8.9460 | 9.00 |9.0540 | 8.8560 | 9.00 | 9.1440

RICOH



R1525x
NO. EC-520-190109

THEORY OF OPERATION

Thermal Shutdown

When the junction temperature of this device exceeds 160°C (Typ.), the built-in thermal shutdown circuit stops
the regulator operation. After that, when the temperature drops to 135°C (Typ.) or lower, the regulator restarts
the operation. Unless eliminating the overheating problem, the regulator turns on and off repeatedly and a pulse
shaped output voltage occurs as result.

APPLICATION INFORMATION

Typical Applications

VDD VOUT || 0 Vour

R1525x

— =—=Cn — Cour
CE Control

Cin = Ceramic 0.1 yF
Court = Ceramic 0.1 pF

777

R1525x Typical Applications

Typical Application for IC Chip Breakdown Prevention

When a sudden surge of electrical current travels along the VOUT pin and GND due to a short-circuit, electrical
resonance of a circuit involving an output capacitor and a short circuit inductor generates a negative voltage and
may damage the device or the load devices. Connecting a schottky diode (D1) between the VOUT pin and GND
has the effect of preventing damage to them.

VDD VOUT

R1525x

— —=Cn

CE Control
Cin = Ceramic 0.1 yF

Cout = Ceramic 0.1 yF

777 777

R1525x Typical Application for IC Chip Breakdown Prevention
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R1525x
NO. EC-520-190109

TECHNICAL NOTES

Phase Compensation

Phase compensation is provided to secure stable operation even when the load current is varied. For this
purpose, make sure to use 0.1 yF or more of a capacitor (Court). In case of using a tantalum type capacitor
and the ESR (Equivalent Series Resistance) value of the capacitor is large, the output might be unstable.
Evaluate the circuit including consideration of frequency characteristics. Connect 0.1 uF or more of a capacitor
(Cin) between Voo and GND, and as close as possible to the pins.

PCB Layout

For SOT-23-5 package type, wire the following GND pins together: No. 1 and No. 2
For SOT-89-5 package type, wire the following GND pins together: No. 2 and No. 4.
For HSOP-6J package type, wire the following GND pins together: No. 2, No. 4, and No. 5.

Input Transient / Load Transient vs. Output Capacity (Cour)

R1525x performs a stable operation by using 0.1 yF of ceramic capacitor as the output capacitor. However,
the variation of output voltage may not meet the demand of the system when input voltage and load current
vary. In such cases, the variation of output voltage can be minimized significantly by using 10 pyF or higher
ceramic capacitor. When using an electrolytic capacitor for the output line, place the electrolytic capacitor outer
side of the ceramic capacitor arranged close to the IC.

<Input Transient Response> <Load Transient Response>
R1525x033B R1525x033B
16 30
14 20
< - 12 _ < Output Current 1mA 10 _
2 1 pEt \_/orkage i tr=tf=0.5yis <
= tr=tf=1ps 10 < 0 £
S g > > =
© © o o
235 6 2| 2 3
= | = = Output Voltage O
= 33 'm']:.’r h}’r— = = = 34 m— o
= I = e . =
g 31 ! Output Voltage | 2 3 3 N 3
329 0 32 '
27 31
25 3.0
1 0 1 2 3 4 5 6 7 100 0 100 200 300 400 500 600 700 800
Time (ms) Time (us)
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R1525x
NO. EC-520-190109

ESR vs. Output Current

Using a ceramic type capacitor is recommended for this device, but also other type capacitors having lower
ESR can be used. The relation between the output current (lout) and the ESR of output capacitor is shown
below.

VDD VOouT
COUT
R1525xxxxB
1 Cin
- lout
CE GND
] ESR C = Ceramic 0.1 F,
T ITI Cour = Ceramic 0.1 uF
ead

Measurement Conditions

Frequency Band: 10 Hz to 2 MHz

Measurement Temperature: —40°C to 125°C

Noise Level in Hatched Area: 40 pyV (average) or below
Ceramic Capacitors: Cin= 0.1 pyF, Cour = 0.1 pF

R1525x018B
VIN=3.5V to 42V

R1525x033B

000 000 VIN=3.5V to 42V
100 100

10 10
S g

F

Equivalent Series Resistance ESR

quivalent Series Resistance ESR

0.1 0.1
w0.01 0.01
0 50 100 150 200 0 50 100 150 200
Output Current lout (mA) Output Current lout (mA)
R1525x050B R1525x090B
21000 VIN=5V to 42V 21000 VIN=9V to 42V
(7] (7]
w w
@ @
2100 2100 |
3 ]
K] 0
é /10 E = é /\10 e
»n G n C
Q9 Q0 —
z 1 5 1 BEBE-----——1
w (]
5 5
S 0.1 2 01
2 >
= &
w0.01 w0.01
0 50 100 150 200 0 50 100 150 200

Output Current louT (mA)

Output Current lout (mA)
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R1525x
NO. EC-520-190109

l TYPICAL CHARACTERISTICS

Typical Characteristics are intended to be used as reference data, they are not guaranteed.

1) Output Voltage vs. Output Current

R1525x018B R1525x033B
20 ¢ 36 ¢
18 - 33 -
‘: 16 o = 3.0 i
= —a71 L
— 1_: L - ') " \
< ., 224 r Vin=5.3V .
12 F 21 F
8 8 |
Sl | S18 b — . ovinspav -
>08 | >15 p )
Sae L . 12 -
Hf—lt' Vin=3.8V o9 |
) ] O 0 G L
02 } — V=4 BY 03 F
[] {] A A A J {] (] A A A J
0 100 200 300 400 0 100 200 300 400
Output Currant lour (MA) Output Currant leur (MA)
R1525x050B R1525x090B
55 r 100 ¢
20 90
’: 45 | > 80 p
B I 370 =T
> 35 F Vin=7V ,- 80 b Vin=11V
&30 } & <o
@ a 5( 3 =
=25 | -— = iN=HY = ) —_— = Vin=12V
> 20 } \ A 40 p
a15 } v a 30 r
o10 b o 20 p
0SS p 10 F
O 0 A A J I:’ Ij A A A J
0 100 200 300 400 0 100 200 300 400
Output Currant lour (MA) Output Current lour (MA)
2) Output Voltage vs. Input Voltage
R1525x018B R1525x033B
20 36 ¢
18 F 33 } / /
516 $30 f
= —27
214 324 b
> 40 | -
- 12 e 21 L /
f_:: 10 } 218 |
S 08 f RE l — - {MA
%06 | 5 1}{? r
g 809 F t — SOMA
S04 | Gos } I
02 F 03 p 1 l s 100mA
{‘ ‘) ' r} i'} A A - A -l A 4
0 1 1.5 20 25 30 35 4.0 45 50

Input Voltage Vi (V)
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R1525x

NO. EC-520-190109

R1525x050B R1525x090B

6 r 10 ¢
[_I -
L
e (Wl > 8k
4 F .
> > 6 k
:- a L ,. )
> : 4 b — e {A
.3 2 F - 1 E
— S0MA
- ? b
L ] 1 - {
— s 100MA 1r — s 100MA
0 ._1 i b A A i i A A A A J 0 i lx A A A I I " " )
152025 30354045 50556065 70 0 1 2 3 4 5 6 ' 8 9 10 11 12
Input Voltage VN (V) Input Voltage Vin (V)

3) Supply Current vs. Temperature (lout = 1.0 mA)
R1525x018B R1525x033B

y () y 0
45 — Y 55 — /[ "\
< 4.0 < 40
- 3.0 . 3.0
25 :'" 29
] ' ]
O 20 ) 2.0
= . > .
ald a 1.9
A 1.0 & 1.0
05 0
00 0.0
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Ta (°C) Ta (°C)
R1525x050B R1525x090B
{. :] [ "F
4 — =14V 45 —fi0= 14V
g 40 g 40
" 4
3£ =3
/9 &
- .U 30
e 2 =25
O 20 ) 20
2 1 G 1.8
@ 1.0 2 1.0
05 05
00 00
S0 25 0 29 50 5 100 125 50 29 U 25 50 5 100 125
Ta (°C) Ta (*C)
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R1525x

4) Supply Current vs. Input Voltage (lout=1.0 mA)

R1525x018B

——Ta=25%

" " " A A J

10 ¢
315 p
<30 }
2925 |
[+
220 F
5
045 |
2 L
2
a10 }
(7))
05 §
0.0 -
0 4]
a .
7 |

1SS (WA)

12 18 24 10 16 42
Input Voltage Vi (V)

R1525x050B

5 b
5.1 ——Ta=257
5
O3l
=,
[~ _ )
L; / 3
w
1 b
L} A A s A A J
0 6 12 18 24 30 36 42

Input Voltage VIN (V)

5) Output Voltage vs. Temperature (lout = 1.0 mA)

1.836
>
— 1.818

800

764

R1525x018B

— 014N

0 25 50 75 100 150

Ta (°C)

125

NO. EC-520-190109

R1525x033B

8 r
7T b
<6}
2
‘f.J . —T =25
5
Oagl
>
;§ L
7]
1 b
"J A A A A A A J
0 6 12 18 24 30 36 42
Input Voltage Vi (V)
R1525x090B
7 b
i 6 b
@
-5 b
'{:’ . e Ta=25"C
Q 1L
>
a
(= I
3
w
1+
I'] A A A A A A J
0 6 12 18 24 30 36 42
Input Voltage Vi (V)
R1525x033B
3.36¢
— 1AV
< 3333
.r:' 3.300 /\
3.267
o]
3.234

50

0 25 50 5
Ta (°C)

100 125 150

RICOH
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R1525x

NO. EC-520-190109

R1525x050B
5 100 9.180
o \fin= 14V
Z 5,050 = 9.000
S >
2 5,000 /\ & 9.000
] o
5 5
8 4,950 = 8910
e} O
4.900 8.820
S50 -25 0 25 50 75 100 125 150
Ta (°C)
6) Dropout Voltage vs. Output Current
R1525x018B
25 20

M
o

1
:

=] o

Dropout Voltage VOIF [V]

—_— =Ta=-40'C

(=
W

—Ta=25C

Dropout Voitage VOIF (V]

=+ Ta=125'C

R1525x090B

—\/In=14Y

_/_\

0 25 50 75 100
Ta (°C)
R1525x033B

— = Ta=-40'C

—Ta=25"C

Ta=125"C

125

150

00 00
0 o0 100 150 200 0 50 100 150 200
Qutput Current IOUT (mA) Output Current IOUT (mA)
R1525x050B R1525x090B
1.5 1.0
- «=Ta=-40'C — e Ta=-40°C
z — Ta=25"C E 08 — Ta=25"C
$ 10 | == : Ta=125%C $ | == * Te=125C b
P o 06
(-] °
= > 04
S 05 >
o o
8 8 02
O O
00 00
0 50 100 150 200 0 50 100 150 200
Output Current lout (mA) Output Current IOUT (mA)
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R1525x

7) Dropout Voltage vs. Output Voltage
lour =1 mA/50 mA/ 100 mA /200 mA

Dropout Voltage VOIF (V)

18
16
14
1.2
1.0
08
06
04
02
0.0

\ lout=1mA

— = OU1=50mA
\ e [OU1= 100MA
. w— o lout=200mA

3 4 5 6 7 8
Qutput Voltage Vour (V)

8) Ripple Rejection vs. Input Voltage
lout = 50 mA, VriprLE =2 0.2 V

Ripple Rejection RR (dB)

100

co888588388

R1525x018B
I I I I I
100Hz =——1kHz
= 10kHz 100kHz —
If%
e
—_—

lout = 50 mA, VriprLE =2 0.2 V

NO. EC-520-190109

3 § 7 9 M1 13 15

Input Voltage VIN (V)
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R1525x

NO. EC-520-190109

9) Ripple Rejection vs. Frequency
VripPLE =2 0.2V
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10) Input Transient Response
lout = 50 mA, Cout = 10uF
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R1525x
NO. EC-520-190109

lout = 50 MA, Icout = 10uF loutr = 50 mA, Cout = 10uF
R1525x050B R1525x090B
16 18
14 16
> Input Voltage 12 > Input Voltage id
_ tr=tf=1ps 10 = - tr=tf=1ps @ 2
- P 8 > > — >
® =7 i @ ] 10 o
€50 i g6 2 g 90 &
Sl ¥ 4 8 S0 Vo V .
“4.0 > 0.0 Ulpm Vﬁlage -
>3 6 omput Volege :: S 886 3
B e g c
S 44 G 84
4.2 82
4.0 80
1 0 1 2 3 i 5 ¢ 7 1 0 1 2 3 i 5 6 7
Time (ms) Time (ms)

11) Load Transient Response
Vin=14V, loutr = 1.0 mA — 20 mA, Cout = 10uF Vin=14V, loutr = 1.0 mA — 20 mA, Cout = 10puF
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R1525x

NO. EC-520-190109

12) CE Transient Response
Vn=14V,CE=0V — 14V

VNn=14V,CE=0V — 14V
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13) Power-on Transient Response
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R1525x

NO. EC-520-190109

Vn=0V — 14V, Vce=5V
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R1525x

NO. EC-520-190109

16) DPI (VOUT Pin impressed at 1W)
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POWER DISSIPATION HSOP-6J

Ver. A

The power dissipation of the package is dependent on PCB material, layout, and environmental conditions.
The following measurement conditions are based on JEDEC STD. 51-7.

Measurement Conditions

Item Measurement Conditions

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

Board Material Glass Cloth Epoxy Plastic (Four-Layer Board)

Board Dimensions 76.2 mm x 114.3 mm x 0.8 mm
Outer Layer (First Layer): Less than 95% of 50 mm Square

Copper Ratio Inner Layers (Second and Third Layers): Approx. 100% of 50 mm Square
Outer Layer (Fourth Layer): Approx. 100% of 50 mm Square

Through-holes ¢ 0.3 mm x 28 pcs

Measurement Result (Ta = 25°C, Tjmax = 150°C)
Item Measurement Result

Power Dissipation 3400 mwW

Thermal Resistance (6ja) 6ja = 37°C/W

Thermal Characterization Parameter (yjt) yjt = 7°C/IW

0ja: Junction-to-Ambient Thermal Resistance
yijt: Junction-to-Top Thermal Characterization Parameter
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PACKAGE DIMENSIONS HSOP-6J

Ver. A
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HSOP-6J Package Dimensions

RICOH



POWER DISSIPATION HSOP-8E

Ver. B

The power dissipation of the package is dependent on PCB material, layout, and environmental conditions.
The following measurement conditions are based on JEDEC STD. 51-7.

Measurement Conditions

Item Measurement Conditions

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

Board Material Glass Cloth Epoxy Plastic (Four-Layer Board)

Board Dimensions 76.2 mm x 114.3 mm x 0.8 mm
Outer Layer (First Layer): Less than 95% of 50 mm Square

Copper Ratio Inner Layers (Second and Third Layers): Approx. 100% of 50 mm Square
Outer Layer (Fourth Layer): Approx. 100% of 50 mm Square

Through-holes ¢ 0.3 mm x 21 pcs

Measurement Result (Ta = 25°C, Tjmax = 150°C)
Item Measurement Result

Power Dissipation 3600 mw

Thermal Resistance (6ja) 0ja = 34.5°C/W

Thermal Characterization Parameter (yijt) yijt = 10°C/W

6ja: Junction-to-Ambient Thermal Resistance
yijt: Junction-to-Top Thermal Characterization Parameter
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PACKAGE DIMENSIONS HSOP-8E
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HSOP-8E Package Dimensions

* The tab on the bottom of the package shown by blue circle is substrate potential (GND). It is recommended that this
tab be connected to the ground plane on the board but it is possible to leave the tab floating.
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10.

11.

. 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.

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

consent of Ricoh.

. 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.

. 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.

. The products in this document are designed for automotive applications. However, when using the products for

automotive applications, please make sure to contact Ricoh sales representative in advance due to confirming the
quality level.

. 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.

. Anti-radiation design is not implemented in the products described in this document.
. The X-ray exposure can influence functions and characteristics of the products. Confirm the product functions and

characteristics in the evaluation stage.

. WLCSP products should be used in light shielded environments. The light exposure can influence functions and

characteristics of the products under operation or storage.

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.

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

&

Compliant

R OHS Ricoh is committed to reducing the environmental loading materials in electrical devices

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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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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