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60 V 100 mA Ultra-low Power Voltage Regulator for Automotive Applications

No. EC-395-190606

The R1560x is a CMOS-based ultra-low power voltage regulator for automotive applications featuring 60 V
input voltage and 100 mA output current. The device includes a short current limit circuit, an overcurrent
protection circuit and a thermal shutdown. These features make the R1560x an ideal constant voltage power
source for on-vehicle accessories and control units.

KEY BENEFITS

® Supply current is as low as Typ. 3.0 pA, which can reduce battery consumption at an engine stop.

® The input voltage range is as wide as 5.5 V to 60 V, and the output voltage accuracy is as high as +0.8%.
® High heat dissipation and space-saving HSOP-6J and TO-252-5-P2 packages.

-
® Input Voltage Range (Max. Rating): 5.5V t0 60 V (80 V)
® Operating Temperature Range: —40°C to 125°C Product Name Package
® Supply Current: Typ. 3.0 pA R1560Sxx1B-E2-#E HSOP-6J
¢ Dropout Voltage: Typ. 1.5V R1560Jxx1B-T1-#E TO-252-5-P2

(lout = 100 mA, Vour = 5.0 V)

® OQutput Voltage Accuracy: +0.8% (Ta = 25°C) xx: Set Output Voltage (Vser)
e Temp. Coefficient of Output Voltage: Typ. £100 ppm/°C 18V (18)/2.5V (25)/ 2.8V (28)/3.0 V (30) / 3.3V
® Line Regulation: Typ. 0.01%/V (6 V<Vin<60 V) (33) /3.4 V (34) /5.0 V (50)/ 7.0 V (70) / 8.0 V (80) /
® Short-circuit Current Limiting: limits to Typ. 50 mA 9.0V (90)/10.0 V (A0)/ 12.0 V (CO) / 14.0 V (EO)
® Overcurrent Protection: triggers at Typ. 150 mA
® Thermal Shutdown: triggers at Typ.165°C
TYPICAL APPLICATIONS - PACKAGES -
>
+48V/24V * .
R1560x , o
e vour 5.0V/3.3V/1.8V "’/ v
CE Control GND
Cour veP HSOP-6J TO-252-5-P2
MCU 5.02 x 6.0 x 1.5 (mm) 6.6 x 9.9 x 2.3 (mm)
GND
° J
A
APPLICATIONS =

® EV Inverters and Charge Control Units
® 48-V Battery Systems (Mild Hybrid) and BMS
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R1560x

No. EC-395-190606

SELECTION GUIDE

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

Selection Guide

Product Name Package Quantity per Reel Pb Free Halogen Free
R1560Sxx1B-E2-#E HSOP-6J 1,000 pcs Yes Yes
R1560Jxx1B-T1-#E TO-252-5-P2 3,000 pcs Yes Yes

xx: Set Output Voltage (Vser)

1.8V (18)/2.5V (25)/ 2.8V (28) /3.0 V (30) / 3.3 VV (33) / 3.4 VV (34) / 5.0 V (50) /

7.0V (70)/ 8.0V (80) /9.0 V (90) / 10.0 VV (A0) / 12.0 VV (CO) / 14.0 V (EO)

#: Quality Class

# Operating Temp. Range

Test Temp.

A

-40°C to 125°C

25°C, High

K

-40°C to 125°C

Low, 25°C, High

BLOCK DIAGRAM
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R1560x Block Diagram
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R1560x

PIN DESCRIPTIONS

I BN

6
|
u

- -]
[ | [ |
1 3

HSOP-6J Pin Configuration

HSOP-6J Pin Description

No. EC-395-190606

12 3 45
TO-252-5-P2 Pin Configuration

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

TO-252-5-P2 Pin Description

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

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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R1560x

No. EC-395-190606

ABSOLUTE MAXIMUM RATINGS

Absolute Maximum Ratings

Symbol Parameter Rating Unit
ViN Input Voltage -0.3t0 80 Vv
ViN Peak Inrush Voltage 90 \%
Vce CE Pin Input Voltage -0.3t0 80 \Y
Vour Output Voltage -0.3toVin+0.3=80 \Y
lout Output Current 150 mA

Power HSOP-6J JEDEC STD.51-7 3400
Pp s mW
Dissipation® T0-252-5-P2 | JEDEC STD.51-7 4800
Tj Junction Temperature —-40 to 150 °C
Tstg Storage Temperature Range -55to0 150 °C

ABSOLUTE MAXIMUM RATINGS

Electronic and mechanical stress momentarily exceeded absolute maximum ratings may cause permanent damage
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
VN Input Voltage 5.5 10 60 \%
Ta Operating Temperature Range -40to0 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 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

(2) Refer to POWER DISSIPATION for detailed information.

4
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R1560x

ELECTRICAL CHARACTERISTICS
Cin = 0.1 yF / Cout = 0.1 pF, unless otherwise noted.

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

No. EC-395-190606

R1560x (-AE) Electrical Characteristics (Ta = 25°C)
Symbol Parameter Test Conditions/Comments Min. Typ. | Max. |[Unit
Vin=14V
Vee = 14V Vser 5.0 V 3.0
I Supply Current lour = 0 mA A
s PP Vin=18V H
Vce =18V Vser> 5.0 V 35
loutr = 0 mA
Istandby |Standby Current ViN=60V,Vce=0V 0.1 HA
Vser<5.0V  |Ta=25°C x0.992 x1.008
Vin=14V
lout=1mA |~40°C<Ta<125°C x0.985 x1.015
Vour  |Output Voltage \%
Vser>5.0V  |Ta=25°C x0.988 x1.012
Vin=18V
lout=1mA |~40°C<Ta<125°C x0.980 x1.020
Vin=8V (VseT£5.0V) .
gy | Lo%d Regulaton Vin=Veer + 3V (Ver > 5.0 V) Flectioal Charactenstic
ouT 1 mA < lour < 100 mA
v ﬁ)L\J/TS:\meSABO v Vser <5.0V 0.01 | p.02
/A\C;UT Line Regulation Verr -1V <V <60V %IV
'N IoiETTz A Vser>5.0V 0.03
_ Refer to Voltage-specific
Vorr | Dropout Voltage lour =100 mA Electrical Characteristics
- Vin=8.0V (Vser£5.0V)
lLim Output Current Limit Vin = Vet + 3 V (Vser > 5.0 V) 150 mA
Vin=8.0V (Vser£5.0V)
lsc  |Short-circuit Current Vin = Vser + 3V (Vser > 5.0 V) 50 mA
Vour=0V
Vcen |CE Input Voltage “H” Vin=60V 3.0 60 V
Vcer | CE Input Voltage “L” Vin=60V 0 \
[35) CE Pull-down Current ViNn=60V,Vce=3V 0.4 pA
Thermal Shutdown . o
Trsp Temperature Junction Temperature 165 C
Thermal Shutdown . °
TSR | Rojease Temperature Junction Temperature 125 135 C
All parameters are tested under the pulse load condition (Tj = Ta = 25°C).
(I If the VDD and CE pins are turned on at the same time when Ta > 125°C, the thermal shutdown can be activated.
5
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R1560x

No. EC-395-190606

R1560x (-AE) Product-specific Electrical Characteristics (Ta = 25°C)
Product (T\;OETZ(S\QC) (_40°CV;)t_JrTa(\s/)1 25°C) AVout/Alout (MV) Voir (V)
Name Min. | Typ. | Max. Min. | Typ. | Max. Min. | Typ. | Max. | Typ. Max.
R1560x181B |1.7856| 1.80 |1.8144 1.80 3.7
R1560x251B [2.4800| 2.50 |2.5200 | [2.4625 | 2.50 | [2.5375 3.0
R1560x281B |2.7776| 2.80 |2.8224 2.80 2.7
R1560x301B [2.9760| 3.00 |3.0240 3.00 30 | Bog | 25
R1560x331B [3.2736| 3.30 |3.3264 | [3.2509 | 3.30 | [3.3495 2.2
R1560x341B [3.3728| 3.40 |3.4272 3.40 21
R1560x501B [4.9600| 5.00 |5.0400 5.00 15
R1560x701B |6.9160| 7.00 |7.0840 7.00 15
R1560x801B [7.9040| 8.00 |8.0960 8.00 15
R1560x901B |8.8920| 9.00 |9.1080 9.00 15
R1560xA01B |9.8800| 10.00 |10.120 10.0 o0 15
R1560xC01B |11.856 | 12.00 |12.144| [11.760 | 12.0 | [12.24Q 1.5
R1560xE01B |13.832| 14.00 |14.168 | [13.720 | 14.0 | [14.280 1.5
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R1560x

Cin = 0.1 yF / Cout = 0.1 pF, unless otherwise noted.
R1560x (-KE) Electrical Characteristics

No. EC-395-190606

(-40°C = Ta = 125°C)

Symbol Parameter Test Conditions/Comments Min. Typ. Max. | Unit
Vin=14V
Vee =14V Veer<5.0V 3.0 8.0
loutr = 0 mA
Iss Supply Current V=18V WA
Vece =18V Vser> 5.0V 3.5 12
lout =0 mA
Istandby |Standby Current ViNn=60V,Vce=0V 0.1 2.0 A
Vser<5.0V | Ta=25°C x0.992 x1.008
YN Y | aocc<Tas125C | x0.985 1.015
lour=1mA |~ =las x0. x1.
V Output Voltage \%
ot P ? Vser> 5.0V [Ta = 25°C <0.988 <1.012
Vin=18V
lour= 1 mA |~40°C=<Ta<125°C x0.980 x1.020
Vin=8V (Vser£5.0V) .
AVOUT L oad Regulation Vi = Vser + 3 V (Vser > 5.0 V) Refer lo Voltage-specific
ouT 1 mA < lour <100 mA
6V=Vins60V Veer<5.0V | -0.02 | 0.01 | 0.02
AVout . . loutr =1 mA
IAV Line Regulation Veert1 V <V <60 V %IV
& SETTI Y = VNS Vser>5.0V | -0.06 | 0.03 | 0.06
loutr =1 mA
_ Refer to Voltage-specific
Vorr Dropout Voltage lour =100 mA Electrical Characteristics
- Vin=8.0V (Vser£5.0V)
ILim Output Current Limit Vin = Vser + 3 V (Vser > 5.0 V) 100 150 250 mA
Vin=8.0V (Vser£5.0V)
Isc Short-circuit Current ViN=Vser + 3V (Vser > 5.0 V) 20 50 75 mA
Vour=0V
Vcen |CE Input Voltage “H” Vin=60V 3.0 60 \%
Vcer | CE Input Voltage “L” Vin=60V 0 0.3 \%
lrD CE Pull-down Current ViNn=60V,Vce=3V 0.4 0.8 MA
Trsp T_;_hermal Shutdown Junction Temperature 150 165 °C
emperature
Thermal Shutdown . o
Trsr Release Temperature () Junction Temperature 125 135 C
All parameters are tested under the pulse load condition (Tj = Ta = 25°C).
(I If the VDD and CE pins are turned on at the same time when Ta > 125°C, the thermal shutdown can be activated.
7

RICOH



R1560x

No. EC-395-190606

R1560x (-KE) Product-specific Electrical Characteristics (-40°C < Ta £ 125°C)
Product T 25y (ca0°C Sathasrcy | AVourAlour (V) | Vor (V)
Min. | Typ. | Max. Min. | Typ. | Max. Min. | Typ. | Max. | Typ. Max.
R1560x181B [1.7856| 1.80 [1.8144| 1.7730 | 1.80 | 1.8270 3.7 4.0
R1560x251B |2.4800| 2.50 |2.5200| 2.4625 | 2.50 | 2.5375 3.0 3.6
R1560x281B |2.7776| 2.80 |2.8224| 2.7580 | 2.80 | 2.8420 2.7 3.6
R1560x301B |2.9760| 3.00 |3.0240| 2.9550 | 3.00 | 3.0450 | -300 | 30 300 25 3.6
R1560x331B |3.2736| 3.30 |3.3264| 3.2505 | 3.30 | 3.3495 2.2 3.0
R1560x341B |3.3728| 3.40 |3.4272| 3.3490 | 3.40 | 3.451 2.1 3.0
R1560x501B |4.9600| 5.00 |5.0400| 4.9250 | 5.00 | 5.0750 15 3.0
R1560x701B |6.9160| 7.00 |7.0840| 6.8600 | 7.00 | 7.1400 15 3.0
R1560x801B |7.9040| 8.00 |8.0960| 7.8400 | 8.00 | 8.1600 15 3.0
R1560x901B |8.8920| 9.00 |9.1080| 8.8200 | 9.00 | 9.1800 600 | 60 600 15 3.0
R1560xA01B [9.8800| 10.00 {10.120| 9.8000 | 10.0 | 10.200 15 3.0
R1560xC01B |11.856 | 12.00 |12.144| 11.760 | 12.0 | 12.240 15 3.0
R1560xEO01B |13.832| 14.00 |14.168| 13.720 | 14.0 | 14.280 15 3.0
8
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R1560x
No. EC-395-190606

THEORY OF OPERATION

Thermal Shutdown

If the junction temperature increases above 165°C (Typ.), the operation of the regulator would stop. And if the
junction temperature decreases below 135°C (Typ.), the operation of the regulator would restart. Unless the
causes of temperature rising are removed, the regulator repeats turning on and off and the output waveform
becomes a pulse shape.

APPLICATION INFORMATION

——O Vour

= Z—=Cn R1560x — Cour

—»| |cE

CE Control Cin = Ceramic 0.1 pF

Cout = Ceramic 0.1 yF

777

R1560x 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 (Cout) and a short circuit inductor generates a
negative voltage and may damage the device or the load devices. Connecting a schottky diode (D) between
the VOUT pin and GND has the effect of preventing damage to them.

| |[vbb  vouT[ ]

R1560x

=Cour 7N D

CE Control )
Cin = Ceramic 0.1 yF

Cout = Ceramic 0.1 pyF

777 777

R1560x Typical Application for IC Chip Breakdown Prevention
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R1560x
No. EC-395-190606

Equivalent Series Resistance vs. Output Current
It is recommended that a ceramic type capacitor be used for this device. However, other types of capacitors
having lower ESR can also be used. The relation between the output current (lout) and the ESR of output

capacitor is shown below.

VbD Vout
C2
R1560xxxxB
C1
- lout
CE GND
1
I T EoR

777 C1=Ceramic 0.1 uF, C2 = Ceramic 0.1 uF

Measurement Conditions

Frequency Band: 10 Hz to 2 MHz

Measurement Temperature: —40°C to 125°C

Capacitor: C1 = Ceramic 0.1 yF, C2 = Ceramic 0.1 yF

ESR: 0to 100 Q

Vour: 1.8V, 5.0V

It is confirmed that the output noise level is less than the specified value (40 uyVrms) under the measurement
conditions above.

10
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R1560x
No. EC-395-190606

TECHNICAL NOTES

The performance of a power source circuit using this device is highly dependent on a peripheral circuit. A
peripheral component or the device mounted on PCB should not exceed its rated voltage, rated current or
rated power. When designing a peripheral circuit, please be fully aware of the following points.

Phase Compensation

A phase compensation is provided to secure stable operation even when the load current is varied. For this
purpose, use a 0.1-yF or more output capacitor (Cout) with good frequency characteristics and proper ESR
(Equivalent Series Resistance). In case of using a tantalum type capacitor with a large ESR, the output might
become unstable. Evaluate your circuit including consideration of frequency characteristics. Connect a 0.1-
MF or more input capacitor (Cin) between the VDD and GND pins with shortest-distance wiring.

PCB Layout
As for the HSOP-6J package, ensure that the GND pins (Pin No. 2, 4 and 5) are connected to each other and
the ground plane.

Operating the Device below the Minimum Operating Voltage

Operating the device below the recommended operating voltage range can make the output voltage unstable
and make the output voltage higher than the set output voltage (Vser) of the device.

In the case of turning on the VIN and CE pins at the same time, both pins must be turned on using a 100-V/ms
or more slew rate in order to prevent the unstable operation upon start-up. In the case of turning on the VIN
pin using a 100-V/ms or less slew rate, the CE pin must be turned on after the supply voltage becomes 5.5 V
or more.

In the case of turning off the VIN and CE pins at the same time, both pins must be turned off using a steep
slew rate, -100 V/ms or higher in order to prevent the unstable operation. In the case of turning off the VIN pin
using a slow rate, lower than -100 V/ms, the CE pin must be turned off before the supply voltage decreases to
55V.

Transient Response

An output ceramic capacitor of Cout = 0.1 uF prevents R1560x series from phase oscillation to ensure the IC’s
stable operation. However, variation in input voltage and load current would lead to an unstable output voltage
which fails to meet the requirements of the system. Especially, in a high output version: Vser > 5V, this results
in slow response of the IC and a great variation in output. To avoid this problem, use a ceramic capacitor of
Cout = 10 YF or more to minimize variation in output. Place the capacitor as close as possible to and outside
of the IC when the electrolytic capacitor is used as an output line element.

1
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R1560x

No. EC-395-190606

TYPICAL CHARACTERISTICS

Note: Typical Characteristics are intended to be used as reference data; they are not guaranteed.

1) Output Voltage vs. Output Current (Ta = 25°C)
R1560x181B R1560x501B
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R1560x

2)

3)

OutputVoltage VouT (V)

Supply Current lss {uA)

Output Voltage VouT (V)

Output Voltage vs. Input Voltage (Ta = 25°C)

R1560x181B
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R1560xE01B
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Supply Current vs. Temperature

R1560x181B
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No. EC-395-190606

R1560x501B
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RICOH
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R1560x

No. EC-395-190606

R1560xE01B
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4) Output Voltage vs. Temperature (lout=1 mA)
R1560x181B R1560x501B
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R1560x

5) Supply Current vs. Input Voltage

Supply Current lss {uA)

4.5

3.5

2.5

15

Supply Currentlss {uA)

0.5

R1560x181B
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Input Voltage Vin (V)

R1560xE01B
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10 20 30 40 50 60
Input Voltage Vin (V)

6) Dropout Voltage vs. Output Current

R1560x181B
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0.5

No. EC-395-190606

R1560x501B

——Ta=-40C
——T o= 25°C
—Ta=125°C

10 20 30 40 50 60
Input Voltage Vin (V)

R1560x501B
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R1560x

No. EC-395-190606

R1560xEO01B
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7) Ripple Rejection vs. Input Bias Voltage (Ta = 25°C, VriprLe = = 0.2 V)

R1560x181B R1560x501B
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70 e F=100H7 e 1k Hz 60 e F=100H7 s 1k Hz
g 60 e 10kHz 100kHz % 50 = 10kHz 100kHz
& &
o >0 2 40
& 40 &
s § 30
Jg 30 r—-'_ ,Jg .
T T
v 20 v
g1 ™ 210 o
E E /
0 0
4 6 8 10 12 14 4 6 8 10 12
Input Voltage Vin (V) Input Voltage Vin (V)
R1560xEO01B
Coutr =10 uF
70
. e F=100k7 e 1k Hz
$ 60
oy e 10kHz 100kHz
E 50
£ 40
[
2
E 30
&
w 20
g
z 10
0
12 15 18 21 24
Input Voltage Vin (V)
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R1560x
No. EC-395-190606

8) Ripple Rejection vs. Frequency (Ta = 25°C)

R1560x181B R1560x501B
Vin=14V = 0.2 Vripple, Cour= 0.1 yF Vin=14V £ 0.2 Vripple, Cour= 0.1 yF
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9) Input Transient Response (Ta = 25°C, lout = 1 mA)

R1560x181B R1560x501B
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R1560x

No. EC-395-190606

Output Voltage VouT (V)
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10) Load Dump (Ta = 25°C, loutr = 1 mA)
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R1560x

11) Load Transient Response (Ta = 25°C, lout =1 mA < 20 mA)
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R1560x

No. EC-395-190606

12) CE Start-up (Ta = 25°C)
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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
yjt: Junction-to-Top Thermal Characterization Parameter
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Power Dissipation vs. Ambient Temperature Measurement Board Pattern
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PACKAGE DIMENSIONS HSOP-6J

Ver. A
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POWER DISSIPATION

T0-252-5

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

Copper Ratio

Outer Layer (First Layer): Less than 95% of 50 mm Square
Inner Layers (2nd, 3rd, 4th Layers: 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

4800 mW

Thermal Resistance (0ja)

fja = 26°C/W

Thermal Characterization Parameter (yjt)

Wjt = 7°C/W

6ja: Junction-to-Ambient Thermal Resistance

yijt: Junction-to-Top Thermal Characterization Parameter
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PACKAGE DIMENSIONS TO-252-5-P2

Ver. A
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TO-252-5-P2 Package Dimensions

* The tab on the bottom of the package shown by blue circle is a 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.

RICOH



masutani
楕円


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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Authorized Distributor
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




