RICOH

Reset Timer IC for Mobile Equipment

NO.EA-418-180810

The R3201L is a reset timer IC for mobile equipment featuring a shipping mode. This device can detect an
external adaptor by the TAIN input signal.

KEY BENEFITS

e Setting shipping mode provides to improve the battery's consumption at shipping a terminal equipment.
e Despite its extensive functions, achieve 0.35 pA low supply current.

KEY SPECIFICATIONS OPTIONAL FUNCTION

® Operating Voltage Range (Max. Rating): 2.2 V t0 5.5V (12.0V)
® Supply Current (at Standby / Shipping mode): Typ.0.35 pA

® Operating Temperature Range: -40°C to 85°C

® Reset Request Time: Refer to Optional Function for details.

® Reset Request Time Accuracy: £10%

® Reset Time: Typ.0.4s

® Reset Time Accuracy: £10%

® Shipping Mode Entry Delay Time (Input pin: OFF): Typ.15 s 001 8s
® Shipping Mode Entry Command (Input pin: OFF): 5 cycles

Product Name Package

R3201Lxxx * -E2 |QFN014018-10

xxx: Specify a delay time for reset
signal.

XXX Reset Request Time

— . ) ] 002 10s
® Shipping Mode Exit Delay Time (Input pin: RSTO): Typ.2 s
e Output Type (Output pin: SRO, nNSRO, DCHGX): Nch. Open Drain 003 12s
and CMOS 004 16's
TYPICAL APPLICATIONS PACKAGE
Vad] lVSys + 2 1 1 2
I * 3 o 10— U U —l-
CHG %Vbat % . . g:l I:l .
I 5 T - -
é | . D D
S QFN014018-10
FF R3201 SRO
e r o PMU 1.40mm x 1.80 mm,
R — wo t=0.4 mm (Max.)

PON

JUL | erio

(Shipping in)

I
- -

e Battery-powered mobile equipments

e Autdio, Home-use electronical medical, and Image processing devices
e Mobile phone, Smartphone, and Wearable devices

e Portable games
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R3201L

NO.EA-418-180810

SELECTION GUIDE

Product Name Package Quantity per Reel Pb Free Halogen Free

R3201Lxxx*-E2 QFNO014018-10 5,000 pcs Yes Yes

XXX : Reset request time

001:8s

002: 10 s
003:12s
004: 16 s

*: Output Type
A: Nch Open-drain

BLOCK DIAGRAM

VDDEJZ t
RST1p¢——
RSTO® ‘ Reset | | Delay
Shipping Mode Counter
OFFx Circuit Circuit _|S:_X DCHGO
= o !
TAING4 050 S:—EZI DCHGt1
GNDEF Ron=50kQ

R3201L00xA Block Diagram

RICOH
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R3201L
NO.EA-418-180810

PIN DESCRIPTIONS

Top View Bottom View
21 12
3 @ 10 1w ] I I I
4 9 o ] . I
5 s s 11 1 5
5 7 7 6

R3201L (QFN014018-10) Pin Configuration

R3201L Pin Descriptions

Pin No. Symbol Description
1 DCHG1 Discharge output pin 1 (Nch. open-drain output)(®
2 TAIN Adaptor insert detection pin
3 VDD Power supply input pin
4 RSTO Reset request input pin 0, Active-low
5 RST1 Reset request input pin 1, Active-low
6 OFF Shipping mode enter command input pin(?
7 GND Ground pin
8 SRO CMOS output pin, Active-high
9 nSRO Nch open drain output pin, Active-low(®
10 DCHGO Discharge output pin 0 (Nch. open-drain output)®

() The DCHGO and DCHG1 pins must be connected to GND or left floating if it is not used.
@ The OFF pin must be connected to GND if it is not used (shipping mode is not used).
@) The nSRO pin must be connected to GND or left floating if it is not used.

RICOH

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

R3201L
NO.EA-418-180810

ABSOLUTE MAXIMUM RATINGS

Absolute Maximum Ratings

Symbol Item Rating Unit
Vob Supply Voltage GND -0.3to 12 \%
VRsT0 RSTO Pin Input Voltage (Input Pin-0) GND -0.3t0 12 \%
VRsT1 RST1 Pin Input Voltage (Input Pin-1) GND -0.3t0 12 \%
Vsro SRO Pin Output Voltage (Reset Signal Output Pin-0) GND -0.3 to Vbp +0.3 \%
Vnsro nSRO Pin Output Voltage (Reset Signal Output Pin-1) GND -0.3to 6 \%
V1A TAIN Pin Input Voltage® GND -0.3t0 12 Vv
Vorr OFF Pin Input Voltage GND -0.3to 6 \Y,
VbeHeo DCHGO Pin Output Voltage GND -0.3to 12 \%
VbcHe1 DCHG1 Pin Output Voltage GND -0.3t0 12 \%

Po (PSI!VNE{)EZTS?IS),nl(;E)EC STD.51-7 Test Land Pattern) 625 mw
Tj Junction Temperature Range -40 to 125 °C
Tstg Storage Temperature Range -55t0 125 °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 are not assured.

RECOMMENDED OPERATING CONDITIONS

Recommended Operating Conditions

Symbol Item Rating Unit
Vop Supply Voltage 2.2t05.5 \%
Ta Operating Temperature Range -40to 85 °C

RECOMMENDED OPERATING CONDITIONS

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. The device electrical characteristics up to 125°C are evaluated at preproduction.

(1) Refer to TAIN Test Circuit information.
(@ Refer to POWER DISSIPATION for detailed information.

4
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R3201L

ELECTRICAL CHARACTERISTICS

The specifications surrounded by [ Jare guaranteed by design engineering at —40°C < Ta < 85°C.

NO.EA-418-180810

R3201L Electrical Characteristics (Ta = 25°C)
Symbol Item Conditions Min. | Typ. | Max. | Unit
Iss1 Supply current 10 Vbp = 4.0 V (at standby) 0.35 MA
Vop = 4.0V (at active reset
Issz Supply current 2 C(:znter & réset signal output) 3 WA
Isss Supply current 33 :/eL;De?sA;;\;I(jL?pC:L\)/e after 0.4 HA
Vit RSTO/RST1 input voltage, low Vv
ViH1 RSTO/RST1 input voltage, high 1.15 Vv
Vi | OFF input voltage, low v
Viz | OFF input voltage, high v
[ oy :
liH I(:::a((_:lp:lcl;-jr(r):\:l,pr:?g)r:npUt Vob=5.5V, Vi=Vop 55 A
Toes Debounce time of RSTO/RST1 10 msec
B RESET Operation
R3201L001 8
_ R3201L002 9] 10
Tr Reset request time R3201L003 " sec
R3201L004 16
To Reset time 0.4 sec
TO (Sr:;g():;pdu:;:;jteivmver?te ime Voo=4V, Qg = 20nC 2 msec
Tos :;sl::?igz active of DCHGO0/1 4 sec
Ip Discharge current of DCHGO/1 | Vobp = VbcHeo1=4 V 50 mA
VoL nSRO output voltage, low lo.=2 mA Vv
lLEAKkO nSRO output leakage current Vob=5.5V A

(M Supply current when the device is active and waiting for the reset input.
@ Supply current when the RSTO and RST1 input pins are low and the timer operation is running.
@) Supply current after the automatic cancellation of reset signal following the completion of timer operation and the

output of rest signal.
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R3201L

NO.EA-418-180810

The specifications surrounded by [ Jare guaranteed by design engineering at —40°C < Ta < 85°C.

R3201L Electrical Characteristics (Continued) (Ta = 25°C)
Symbol Item Conditions Min. | Typ. | Max. | Unit
B TAIN Detect Operation
Vtaper | Input detection voltage for Rta Rra = 100kQ, Rpiv = 50kQ \%
V1A RELEASE| INnput release voltage for Rra Rta = 100kQ, Roiv = 50kQ \%
Vra_nys | Input hysteresis voltage for Rra Rra = 100kQ, Rowv = 50kQ \%
Tra TAIN input detection delay Time 50 ms
B Shipping Mode Operation
Ts Shipping mode entry delay time 15 sec
Norr Shipping mode entry command 5 Cycle
1 HIGH an(.j L.OW hold time ) msec
of OFF-pin input pulse
T2 Entry limited time at shipping T_Ota_ll 5 pulses Time of OFF- 09 | msec
mode pin input pulse
T3 Shipping mode exit delay time 2 sec
lorr Supply current at shipping mode | Voo=4.0V 0.35 A

All test items listed under ELECTRICAL CHARACTERISTICS are done under the pulse load condition (Tj = Ta = 25°C)
except Supply Current 2.
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R3201L
NO.EA-418-180810

THEORY OF OPERATION

Reset Operation-1

TO

-
o

Tr Td lj Tr T0: 14 ey LVer time for T Tr TIr 0. 1d Tg
[_. - < < ——
RSTO ignore . ignore M ignore "
RST1 ignore ignore i ignore
% e 5
No action No action
SRO
nSROl HHi-2)
Tdd Tdd Tdd Tdd Tad irdd
L “— ] — « “—
DCHGX | wgiiz)
ignore ignore
TAIN
ignore ignore ignore
OFF
(State) Standby (Reset ent) Reset mode | (Resetexit) Standby (Reset ent) Reset mode (Reset exit) Standby (Reset ent) Reset mode : (Reset exit) Standby
Exit tE><it tExit
2.2V
VDD
12 r P, T, 8 T L0 Td, Y
s 5 5
RSTO ignore ignore M ignore
. o —
RST1 l/ ignore _ . ignore _ ignore
r r %
SRO
s
nSRO l/ o r s
Tdd Tdd Tdd Tdd Tdd Tdd
T > — - — > —
DCHGx |/ H(HIZ)
ignore
TAIN
s s s <
T1>1ms
T P ignore ” > ignore ignore ignore
oFF L. L0 .
(State) Su':‘;‘y ShiPPINg | 12y (Reset ent) Reset mode | (Resetexity. Standby (Reset ent) Reset mode (Reset exit) Standby (Reset ent) Reset mode ' (Reset exit) Standby

tExit : tEx it tExit

Reset Timing Chart 1

1. When both active-low input pins (RSTO0 and RST1) become Low level, Reset operation starts.

2. After the period of Tr time, R3201L enters into Reset mode.

3. If RSTO or RST1 becomes High level before Reset mode, reset operation will be cancelled.

4. Once the R3201L finishes the Reset mode, it keep same state (Reset exit state) as long as both RSTO
and RST1 remain Low level.

5. In order to move to Standby, High level input is needed to RSTO or RST1.

The debounce time of RSTO and RST1 (L—H, H—L) is 10 [msec].

RICOH
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R3201L

NO.EA-418-180810

Reset Operation-2

2.2V

VDD

TO TO.
Qver.time for Tr, Tr Td o Tr J0: Td 19
RSTO ignore ignore
RST1 ignore ignore
No action

SRO

nSRO I/ H(Hi-2Z)
Tdd Tdd Tdd Tdd
3 g —

DCHGx H(Hi-2)
ignore
TAIN
< <
T ignore ignore ignore ignore ignore
oFr [ - |=[|
5 B ;
(State) su’:‘;ly ( Standby) Standby (Reset ent) Reset mode (Reset exit) Standby i (Resetent) Reset mode | (Resetexit) Standby
t tEXil ;«Shlpplng‘él’\l‘f Exit

SRO/ nSRO/ DCHGXx Operation

SRO slew rate time, nSRO and Discharge ON/OFF timing (DCHGXx) follow;

nSRO T H(Hi-Z)

DCHGXT H(HI-Z)

Reset Timing Chart 2

Typ 0.4s
Min 0.36s
Max 0.44s
Td
Typ 2ms i 10, T0
Vi me —
Max 3ms
SRO T
1
Tdd Tdd
Typ 4ms
Min 3ms

Max 5ms

Qg = 20 nC (external P-MOSFET @SRO pin control)
TO[s]=(Qg/Vop) x (132k[Q] ) x 3 X132kQ---IC internal resistance

SRO/ nSRO/ DCHGx Timing
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R3201L

Shipping Mode Operation
RSTO ignore i ignore i ignore ignor
‘9”‘”"," ignore ignore ignore
RST1 T & 4 %
T0 TO TO TO TO: T0 TO:
o o o o o o R
SRO j ‘ : am
I :
< s
NSRO | H(Hi-z) i
[ TAIN=H—L @during Tta ‘
DCHGX [tz < 1= shipping mode continue (not exit | -
H(HI-Z
o action
ignore ignore i ignore ignore ignore
TAIN i L f ! i
13
T2 Ts T3 T2 Ts Tta T2 Ts Tta T2 Ts Tta
OFF AIENERGRS . ”
"’Tl‘:‘ ignore ignore i § ignore § ignore
(State) | standby Shipping ENT S',\‘,'I’;’;Z‘g ngﬁizg Standby | Shipping ENT Sug‘;‘;‘“ Sg';‘:lgg Standby | Shipping ENT sz‘g s;‘l'.';ﬂgz Standby | Shipping ENT Sg;ﬁ_"z‘g Standby
) . Shipping EXT2 ]
Exit Exit Exit ia t;‘w“;m Vode Exit
T3
RSTO ignore ignore « I ignore;
S5
ignore ignore
RST1 ignore %
0-1;) :_l;O :_I;O .IO L() I»O No action
SRO : : :
< % S
NSRO | H(Hi-2)
& < <
DCHGX [y
ignore ignore ignore ignore
TAIN il -
13
T2 Ts T2 Ts JTta T2 Ts Tta
OFF
. P P 5,
ignore i ignore 4 ] ignore *
(State) | sandoy | Shipping ENT Sm‘;‘é';‘g Sg')‘?l‘?rigg 52;‘2{.’;29 Standby | Shipping ENT Sm‘;‘;‘gg Sglfﬂgg sg'fl’.’r'gg Standby | Shipping ENT Sm‘;‘(”z‘g é;;‘:ﬁ[‘?z sg';ﬁ_'gg Standby
Exit Exit 1rExit

Shipping Mode Timing Chart

1. If High Pulse to OFF-pin is input, when RSTO or RST1 input pins are High level, Shipping ENT starts.
During the period of T2 time, if both of RSTO and RST1 input pins become Low level, Shipping ENT stops,
and Reset operation starts.

3. When the 5™ Pulse input of OFF-pin (Norr) is NOT inputted until T2 time, R3201L is NOT moved to the

shipping mode by lack of the shipping mode setting request.
4. The setting condition priority of the shipping mode exit is higher TAIN detection (Rra input > min 4V) than

RSTO=L during T3 time.

5. The debounce time of RSTO and RST1 (L—H, H—L) is 10 [msec].
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R3201L

NO.EA-418-180810

State Diagram

VDD Power No Supply
| Blue : Transition Condition !
Green : Output Control |

|
S -

VDD Power Supply

RSTO=HorRST1=H

> Standby -

*RSTO,RST1=H Note3)

*TAIN Mask, RSTO/RST1/OFF Unmask

*SRO=L,nSRO=DCHGx=Hz

Note2) +OSC OFF

OFF = High pulse ( >1ms) -
&(RSTO =H or RST1 = H)

Shipping ENT

T2 Time over (T2 = Max.100ms) \ (Enter setting) RSTO=L &RST1 =L
or (RSTO=L & RST1=1)
O -0SC_ON

=T2_Timer_Start
*OFF_Pulse_Detect start Note2) Reset Mode -
-5th OFF_Pulse Detect RSTO=Hor RST1=H
=T2_Timer off
+Ts_Time_Start +OSC_ON
+RSTO,RST1,0FF Mask -OFF Mask
Tr= 10s_Time Wait Notel)
Ts_Timer complete (15s) +RSTO/RST1 Mask
+Tdd-Td-Tdd_Time
v *SRO =L—H—-L
*‘NnSRO =Hz—=L—Hz
'E?ﬁJNHu . *DCHGx=Hz — L — Hz
. nmas
_— g *RSTO/RST1 Unmask
Shipping Mode -0SC_OFF

RSTO=HorRST1=H
RSTO=H & TAIN = L

(During T3 timer count),

RSTO=H&TAIN=L
(During Tta timer count)

RSTO=L&TAIN=L TAIN =H

RSTO = L&TAIN = L(During Tta timer count

Shipping EXIT1
(Exit setting)

Shipping EXIT2
(Exit setting)

O -OSC_ON
+Tta_Timer_start (50ms Wait)

“SRO=H—L
*RST1 Unmask, TAIN Mask

4

»

TAIN = H (During T3 timer count

-OSC_ON
+T3_Timer_start (2s Wait)
*SRO=H—L

*RST1 Unmask, TAIN Mask

RSTO=HoOrRSTL1=H

RSTO=HoOrRSTL=H |

Notel) 8s, 10s, 12s, 16s code selectable option

Note2) OFF input pin supports debounce function. The initial value in the debounce circuit is “OFF=L" at Power ON.
Input pulse width of OFF pin must be at least T1 time (min.1ms). If the pulse width is shorter than T1 time, R3201x may not be able to recognize pulse input.
When the 5th Pulse input of OFF-pin is not inputted by T2 time, R3201x is not moved to the shipping mode by lack of the shipping mode setting request.

T1>1ms T1>1ms
offpusenput  fe———  —— o]
i T1>1lms T1>1ms I:’I I‘:I

v Ti<lms Ti<ims

Y

OFF_Pulse_Detect

Note3) RSTO/RSTL1 input pins support debounce function. Debounce circuit for RSTO/RST1 is reset on transition to Standby state (except from Shipping ENT state).
Initial values of debounce circuit are “H".
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R3201L

APPLICATION INFORMATION

Typical Application Circuit

Vadp

CHG

NO.EA-418-180810

_ Vsys
1 L
T +
5
_ Vbat
hd is
& 1 &
|
L oz
&
Li-ion é DCHG1 o=t Vsys
battery o
T 100kQ DCHGO
Rra 3 TAIN nSRO =0
R3201
FF SRO
°e o s = PMU
%] 1] =z .
o o U]
i GPIO
PON
JUL | er0
(Shipping in)

f«- f«-

R3201L Typical Application Circuit
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R3201L

NO.EA-418-180810

TYPICAL CHARACTERISTICS

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

1) Supply Current 1 2) Supply Current 2
R3201Lxxx R3201Lxxx

040

250
= 3
j—y Ty
" E 200
= 0zs -'q
; t
z g
2 020 = 150
IS (=]
= =
£  o1s o
= s
(] —\VDD=22V E — YD D=2 2V
——\DD=4.0V ——\DD=4.0V
—\DD=5.5V — \DD=55V
-10 -20 ] 20 40 60 BOD -10 -20 ] 20 40 60 BOD
TemperatureTa [5] TemperatureTa [5]

3) Supply Current 3 4) Supply Current at Shipping Mode
R3201Lxxx R3201Lxxx

EN. ER

E 025 E 025

% a8 ///’l I oam /’l

= 3

3 s = fas

b 015 =z 015

= z

: z

0 ——\DD=23V = ——\DD=22V
—\DD=40V = ——\DD=4.0V
——\DD=55V ——VDD=5.5V

-0 -20 o 20 40 &0 BD - -0 -20 o 20 40 &0 BD
TemperaturaTa [C] TemperaturaTa [T]
5) Rtalnput Detection Voltage 6) Rta Input Release Voltage
R3201Lxxx R3201Lxxx
220 | 180 |

% —DD=22V —DD=22V

- zao

EG LZ 130

E :“'EP 0

................. 140
- 2 z 40 & B - -20 o 0 40 50 ]
TemperatureTa [5] TemperatureTa [5]
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R3201L
NO.EA-418-180810

7) Rta Input Hysteresis Voltage
R3201Lxxx

—DD=2 2V

m— D=0

—VDD=55V

Ry input woltage ¥, hys [V]
|y [
LI

40 -20 o 20 a0 &0 BD
TemperatureTa [T]

8) Reset Request Time
R3201Lxx1(8s) R3201Lxx2(10s)

BB 110
as —_—DD=22V 108 —DD=22V
_ —— DDAV _ 105 —— DDAV
o o
@ E4 a
an —DD=E = 104 — D= S
S 5
E &2 E w02
= =
il 5D \\‘—_____ 4 oo
a a
T T
E 7E E =
] ]
4 g 25
= 75 &=
24
# . r
72 8.0
-10 =20 0 20 40 &0 BD -0 -20 0 20 40 &0 BD
TemperatureTa [5] TemperatureTa [5]

R3201Lxx3(12s) R3201Lxx4(16s)

132 175
——\DD=23V ——wDD=22V

123 172
_ ——\DO=A0V _ ——\DE=A0V
H 128 H 168
- ——\DE=55V o ——VDD=5 5V
5 5
E 123 E g4
= =
= =
1] 120 \—uﬁ_\_‘ g =8 \E\____
3 3
3 3
o o
- 1z - 156
] ]
] ]
= 114 = 152

111 148

108 144

-0 -20 o 0 40 50 50 40 20 o 20 40 50 50
TemperatureTz [T] TemperatureTa [T]
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POWER DISSIPATION QFNO014018-10

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 36 pcs

Measurement Result (Ta = 25°C, Tjmax = 125°C)
Item Measurement Result

Power Dissipation 625 mW

Thermal Resistance (6ja) 0ja = 160°C/W

Thermal Characterization Parameter (yijt) yjt = 76°C/W

0ja: Junction-to-Ambient Thermal Resistance
yijt: Junction-to-Top Thermal Characterization Parameter

800 76.9
700 e AN
625 \ 50
__ 600 |
= | - .
E 500 | s
o
n' - caa
é 400 \ L |
[ o o
% 300 | o
p s
a “ -
§ 200 | |
; ~
o .
& 100
0 ! =
0 25 50 75 85 100 125
Ambient Temperature (°C)
Power Dissipation vs. Ambient Temperature Measurement Board Pattern

RICOH
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PACKAGE DIMENSIONS QFN014018-10

Ver. B
1.8+£0.05 0.4
| | =
< T =
| B sllg :
_ _ S — p— ©
+ 1 | I—
~
O . ] =
\
I
INDEX
o 0.440.05
: 420
i
° 0.24+0.05
_ [1]]
EEEE

QFN014018-10 Package Dimensions (Unit: mm)

<10 >

0.1x457
N " "I 9x0.6

% \. — 18

A A 4
0.7 v

> = 10x0.2

A

QFN014018-10 Recommended Land Pattern (Unit: mm)
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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
@ Corcr?p“on +  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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