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SEIKO EPSON CORPORATION
This delivery specification document is applied to the gyrosensor “XV4001BD” used for car navigation
systems.
This product corresponds to "RoHS Directive".
This Product supplied (and any technical information furnished, if any) by SEIKO EPSON Corporation shall not
be used for the development and manufacture of weapon of mass destruction or for other military purposes.
Making available such products and technology to any third party who may use such products or technologies
for the said purposes are also prohibited.
The products listed here are designed as components or parts for electronics equipment in general
consumer use. We do not expect that any of these products would be incorporated or otherwise used as a
component or part for the equipment which requires an extra high reliability, such as satellite, rocket and
other space systems, and medical equipment, the functional purpose of which is to keep life.

Model type

XVv4001BD

Packaging method

Packaging method follows our packaging standard.

Gratuitous warranty period

We'll replace the products for free if defective products due to our failure are found within a year from
the purchase date.

Revision and abolition of specification

Revision and abolition of this specification are supposed to be done based on the agreement
between your company and SEIKO EPSON Corporation.
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1. Outline dimensions and Materials of terminal electrodes
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2. Functions of terminals
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Material of terminal electrodes:W

Treatment of terminal electrodes:Ni-Au plating

Tolerance =£0.2mm

XI:/TO(’)\{]OIIB* /0 Function
1 Reserved Do not use this pin
2 SCLK Clock input
3 SS Chip select
4 VDD Power supply
5 Reserved Do not use this pin
6 Reserved Do not use this pin
7 GND GND terminal
8 MOSI Command input
9 MISO SPI: Data output
10 Reserved Do not use this pin

Unit:mm
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3. Marking illustration

@ Model Code

E VAOO1TD ® Interface recognition
@ Symbol Mark
@ #1 pin o BCIKTA | @ intenal ID Code

® Frequency Code

@ Year/Month/Date

4. Soldering pattern
A solder pattern example is shown as below. For your actual design, please optimize the pattern to meet

your design considerations such as mounting density, soldering reliability, ease of mounting, etc.
Please mount the device so that solder doesn’t adhere to any portion of the seal hole (package underside)

. 5.10 .
090, 070, ,0.30

1.30

1.20
3.80

Unit : mm
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5. Functions
5-1) Detected signal and detection direction
The gyro sensor detect angular rate of rotation.
We show the relation for detection direction and detection polarity on angular rate as follows.

The gyro sensor output angular rate data in 16bit (complement form of 2)

Detection axis

Angular rate+

#1pin
XV4001BD

5-2) Serial Interface
The gyro sensor support SPI (4wires, 3wires)
The part is inserted the function of detecting communication error.
Command code error flag output
Check Sum

5-3) Self test function
The gyro sensor is inserted self test function. The implemented self test result is transmitted with

communication response (DIAG)

5-4) Temperature sensor
The gyro sensor is inserted temperature sensor. Temperature data is outputted with 11bit, complement form of 2

5-5) Power On Reset
The gyro sensor is inserted the Power On Reset (hereinafter referred to as POR) circuit.
POR signal needed for resetting logic circuit at start-up of voltage is outputted.

6. Block diagram

Voltage |,
Reference | VDD
POR <
Oscillator GND
circuit
Memory &
Register NC
\—l NC
Self-Test NC
Temperature |  A/D NG
Sensor Converter
‘ Serial I/O
1 l SPI
Qv AID || Digita [,| signa |} Interface
Amplifie Converter Filter Conditioning
Sensor Element J\ ,L
\J \
SS  MOsI SCLK MISO
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7. Electrical characteristics
7-1) Absolute maximum rating

) Standard .
Parameter unit - condition
Min. Typ. Max.
Supply voltage VDD \Y -0.3 4.0 VSS=GND=0V
Input voltage \Y, -0.3 VDD+0.3 | VSS=GND=0V
Storage temperature °C -50 +105

If the value exceed absolute maximum rating for even a moment, it may be the root of degradation, break
and eventually product lifetime become shorter.
Please use within absolute maximum rating

7-2) Recommended operating conditions

. Standard .
Parameter unit - condition
Min. Typ. Max.

Supply voltage VDD \Y, 3.0 3.3 3.6 VSS=GND=0V
Operating temperature °C -40 +85 Operation only
Extended operating tem °C +85 +95

perature

Voltage start-up time ms 0.2 100 VDD 0%—90%
Clock freq.uen.cy*3for SP MHz 008 10

| communication

2

Clock freguepcy*for I“C kHz 80 400

communication

Refresh ra*ae of angular Hy 100 300

rate data
Temperature data upda Hy 10
te rate

*1. Analog power supply and Digital power supply are in common.
*2. If you use the communication clock of multiple of drive frequency, the angler rate output may be shifted.
*3. We recommend acquiring angular rate output at less than 100 Hz.

If you use our part exceeding our recommended operating condition (even if the value does not exceed
absolute maximum rating), the characteristic may be out of specification and the reliability be degraded.
Therefore please take your operating condition carefully.

7-3) Operating sequence
-Pawer ON

3.3v /
90%VDD——— —

0.2~-100mg
Command input
e t=1" IS
Bias output . T
- 1
t=0 Min:70ms Max:500ms
«Power QFF
3.3V
oV
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< Notice >
The gyro sensor is inserted POR circuit.
Please use the part in the voltage start up time of 0.2ms~100ms to avoid the operation error
of POR circuit.
Please input the communication command taking more than 70ms after inputting voltage
As the operation error may occur with voltage input from the middle electrical potential, please set
the electrical potential of voltage shutdown in lower than 0.3V

7-4) DC Characteristics
VDD = 3.0~3.6V , VS8S= GND = 0V , Ta = -40~+85 °C

Standard
Parameter unit condition
Min. Typ. Max.

nglc input voltage Vv VDD*0 7
Hi level
Logic input voltage Vv VDD*0.3
Low level
Logic output voltage
Hi level (Communication v VDD*0.7 Load current

. 4mA
terminal)
Logic output voltage
Low level . Load current
(Communication v vbD"0.3 4mA
terminal)

7-5) Characteristics
(If you do not specify, the below values are at VDD = 3.0~3.6V , VSS= GND = 0V , Ta = -40~+85 °C)

Standard
Parameter unit condition
Min. Typ. Max.
Drive frequency kHz 49.0 50.3 51.6
Detuned frequency Hz 500 800 1100
Scale factor LSB/(°/s) 370
Scale factor tolerance % -1.5 +1.5 Ta=+25 °C
Scale factor variation % 25 +25 | Ta=+25 °C reference
with temp.
Bias LSB 0 Ta=+25 °C
Bias tolerance °ls -2.0 +2.0 Ta=+25 °C Without aging
Bias variation with temp. °ls -3.0 +3.0 Ta=+25 °C reference
Bias stability 1 °/s 0.6 +0.6 1s~5min after start-up
Bias at 1s reference
5min~15min after
Bias stability 2 °Is -0.4 +0.4 start-up
Bias at 5min reference
-40°C—+85°C
. . . R o Temperature change is
Bias drift gradient /s/(7.5°C) -0.8 +0.8 only rise direction.
Calculate at 7.5°C step
Rate range 1 °ls -70 +70 Guaranteeing Non linearity
. . Ta=25°C -60°/s to +60°/s
Non linearity %FS -0.5 +0.5 | ro_i70%%
Frequency characteristic Hz 9 10 11 LPF Gain -3dB bandwidth
Cross axis sensitivity % -5 +5 Ta=+25 °C -60°/s to +60°/s
Start up time ms 500
Current consumption mA 3.5 4.0 not rotation and not
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communicating

VDD=3.3V Ta=+25 °C
Calculated value from the

Output noise °/s RMS 0.05 data in 500 measuring poin
ts on communication rate o
f 100sps
7-5) Temperature sensor
VDD = 3.0~3.6V , VSS= GND = 0V, Ta = -40~+85 °C
Standard
Parameter unit condition
Min. Typ. Max.
Output code LSB -25 0 +25 Ta=+25 °C
Temperature output °C 5 5
accuracy
Temperature coefficient LSB/°C 4.9 5.1 5.5

8.Serial Interface
Serial I/F can be selected from 4-wire SPI, 3-wire SPI.
The function and terminal processing in Serial Interface terminal and each communication method are as below.

— Reserved Reserved [—
2 scLk Miso 2
iss mosi 2
4 vop oD
5 Reserved Reserved L 6
U
XV4001BD
Pin name 4-Wire SPI 3-Wire SPI
SCLK Clock input pin Clock input pin
SS Chip select input pin Lo fixed
MISO Data output pin Data output pin
MOSI Data Input pin. Data Input pin.
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8-1) 4-Wire SPI
8-1-1) Correspondence frame
SPI communication command/response is separated by 32bit and can select 8bit X4, 16bit X 2 or 32bit X1.

Each command/response frames are as below;
G1 to ¢3: Commuandl ~Command3 . C4 :avmohronized cods

Rl to R4:Rs 1 ~Ry 4 , NOP:No
@ Bhik * dEmes
g3 ] I1 I 1 I rl I'I I'! g I 1 I [
o [T ] [ | (2w | [eem | [eimn | [cieen | [eamen CAln11) cineon | [ camiony caNor) | [[camon
E e
RO fha Riin) R2(n) R3in) Réin) Riin 1) R2ln 1 1) Rlni1) | | Réln D)
@ 19t » Fimes
| 1 [ 1 [l 1 [
Tlck H 1T i I i
1 H
o L cim ¢ cam) | [ €3m T Can) | [ Cini1) i C2nih) | [ CAni1) T CAGin | [ S1INORD § CHHOPI | | CHNOP) | CHNOR
—
M0 tabk Riln) ! R2in) Riln) 1 Réin) Riln'1) | R2(n1) R3in'1) | Rdin'1)
I 1
MOS! Clln) @ ©2n) @ c3l) : cAlw) Clln+1) | G2+1) 1 C3w+1) 1 el l) | | O1HOR] | QENOP] : OMHOP] | CAMOM
MISO Tohk Riln) ! R2n) ! R3l) ! Rdin) Riln'1) : R2n1)  R3ni 1) : Réln: 1)

SS=L area becomes effective. Please do not input the clock and data when SS=H area.

8-1-2) Timing Chart

According to following condition Max. 10MHz SPI I/F is available.

TN " tosan »
s ] [ 1 I_'_
| command3 | ‘ command4 commandl | | command2 |
ss { g
i« SolK
Jesseix, ¢ tecua i, tecue Jlesscwx
SCLK | ./ 1
. PE
oeyi, fap
[
MOSI |y} < X
{
MISO 1 X L é X
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symbol ltem - Standard Unit
Min. | Typ. | Max.
tSSH SS H width(command-command) 100 ns
tSSH41 SS H width(command4-command1) 25 us
tSSSCLK SCLK before and after SS edge:(between L) 45 ns
tSCLKH SCLK H width 45 ns
tSCLKL SCLK L width 45 ns
tSCLK SCLK cycle 100 ns
tDSU Input data setup time 25 ns
tDHD Input data hold time 25 ns

8-1-3) Command/response list

Command /response list is as below. Command4 is stable by synchronous discernment code.
Command parameter as below (8-1-4)

Parameter Command1 Command2 Command3 Command4
(bit31~bit24) (bit23~bit16) (bit15~bit8) (bit7 ~bit0)
Output angular rate (48)h (26)h (53)h
Temperature
sensor output (50)h (2A)h (17)h
Software reset start 1 (1C)h (4E)h (67)h (58)h
Software reset start 2 (5C)h (6E)h (77)h
Software reset cancel (04)h (42)h (23)h
NOP(No Operation) (30)h (1A)h (OF)h
Parameter Response1 Response2 Response3 Response4
(bit31~bit24) (bit23~bit16) (bit15~bit8) (bit7 ~bit0)
Output angular rate 0[1]0]0[1|O] D15|D14[D13|D12|D11|D10| D9 | D8 | D7 | D6 (D5 | D4 | D3 [ D2 | D1 | DO
Temperature o[1/0[1/0j0 o{o|o|o|o |pto|po|ps|D7|D6|D5|D4|D3|D2|D1|DO
sensor output
Software reset start 1 0[0[0[1]1]1 olofojJo|lo|lo|JOoOfOoOflO]JO|O|JO]|J]OfO]O]O
o| 8 >
m > 0 0 g CS4-0
Software reset start 2 ® 0]1|0[1(1|1 olofojJo|o|lo|JOoOfOoflO]JO|O|JO]|J]OfO]|]O]O
Software reset cancel 0(0[0[0]0]1 olofojJo|lo|lo|JOfOoOflO]JO|O|JO]|J]OfO]|]O]O
NOP(No Operation) 0/0[0]0]0[0 olofojJo|lo|lo|JOoOfOoflO]JO|O|JO]|J]OfO]O]O

CEF:Command error flag. Response "0" in normal case.
Response "1" if input command code is irregular (or wrong)
(Response "H" if synchronous discernment code(Command4) is irregular (or wrong)).
DIAG: Self-test result flag. Response "1" if found internal error.
When the DIAG flag is “1”, please do not use the value of the angular rate and temperature sensor
output because the value might be abnormal.
When the DIAG flag change into “0” from “1”, please send a Software reset command.
ARU:Angular rate output renewal flag. Response "1" when rewrite angular rate data and response "0" after
output the response for angular rate output command.
CS4-0:Check-Sum signal consist of 5bit. Check-Sum covers Response1 bit31-24, Response2 bit23-21, Respo
nse3 bit15-8 and Resonse4 bit7-0, total 27bits.
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8-1-4) Command details

(1) Angular rate output
Output data are 2’'s complements. It becomes the 16bit output of mark bit +15bit.

(2) Temperature sensor output
Output data are 2’'s complements. It becomes the 11bit output of mark bit +10bit.

(3) Software reset
It reset a logic circuit by command.
The sequence of the reset is follows. Please send seven commands with the following turns.

1. “NOP” 2. “Software reset start1” 3. “Software reset start2” 4. “NOP”
5. “Software reset cancel” 6. “NOP” wait 300ms(Min.) 7. “NOP”

Waiting time of 300ms(Min.) is necessary between command 6 and command 7.
Timing chart is shown below.

scftware reset command

C | 1 [1 [1 1 [ 1 1 M
SCLK
Wait 300ms{Min.)
command | 1. NOF | | SWRI I | 3 SWFR | | 2 NOF I I 5. 5WR =1 I | 6. NIF I‘—" 7. MOP I | hezt |
response | [ e ] o ] [eee ] [ee ] ST Cee 1 e ]
reset signal normsl mode | reset | reset cancel {normal mads)

10
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8-2) 3-Wire SPI

8-2-1) Correspondence frame

3-Wire SPI, please set SS in Low.
3-Wire SPI communication command/response is separated by 32bit only.
Command/response frames is as below;

C1~C3:Commandl ~Command3
C4:synchronized code
R1~R4:Responsel~Response4
NOP:No operation

sS w

SCLK

MOSI [[cim) T cam) ! c3t) ! c4) | [ Cita+1) | C2(rit1) | C3(n+1) | cdn+) | [ CT(NOP) I G2(NOP) | C3(NOP) ! G4(NOP) |
MISO ) 32bit s [ RI T Ra(n) | R3() ! R4(n) | [ Ri+1) | R2(n+1) | R3(n+1) ! Réa(n+1) |

8-2-2) Timing Chart

SCLK
MOSI
MISO [ responsed4(n1) |
twarrc1 »
SCLK N [ 1 [ 1
syt ‘=
MOSI cabitl X cabito | ) X C1 bit7 C1hit6 )
toontv R leptooV
MISO Rabitl X R4 bit0 R1 bit7 Ribit6 )
symbol ltem Min. St:;s-ardMaX. Unit
tSCLKH SCLK H width 45 ns
tSCLKL SCLK L width 45 ns
tSCLK SCLK cycle 100 ns
tDSU Input data setup time 25 ns
tDHD Input data hold time 25 ns
tWAITCA SCLK wait time(command4-command1) 25 us

8-2-3) Command/response list

The command/response is the same as 4-Wire SPI. Please refer to (8-1-3)
8-2-4) Command details

The command/response is the same as 4-Wire SPI. Please refer to (8-1-4)

11
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9. Environmental characteristics and mechanical characteristics
9-1) Environmental characteristics and mechanical characteristics
(Our test conditions :We evaluate our parts on below items at below conditions)

No. | Iltem Test condition

1 High temp. storage test +105°Cx1000h

2 Low temp. storage test -55°Cx1000h

3 High temp. bias test +85°Cx1000hx3.6V

4 High temp. high humidity bias | +85°Cx85%RHx3.6V

test

5 Heat cycle test -50+105°C 1000cyc

6 Pressure cooker test (PCT) +121°C*x96%RHx288h

7 Vibration 10-40Hz 1.5mm, 40-2000Hz 5G 20min/cycx12cyc 3
direction

8 Electrostatic discharge (ESD) HBM : 2kV
MM : 200V

9 External Visual, Dimension That words and numbers marking readable
External dimension should be fulfilled.

10 | Board Flex *1 Bend width reaches 2mm and hold for 60sec

1" Solderability *1 The dipping area of more than 95% should be cov
ered with new solder.

12 | Solder heatproof test Air reflow (treatment : 3 times)
IPC/JEDEC J-STD-020D.1

9-2) Stability standard

for environmental characteristics and mechanical characteristics

ltem Condition i StaTr;c:frd =1 Unit
Scale factor VDD=3.3V, Ta=+25°C, Tolerance from initial -5 +5 %
value
Bias VDD=3.3V, Ta=+25°C, Tolerance from initial -5 +5 °ls
value
< Notice>

9-2-1) Each standard value is the value that obtained by testing each item independently.

9-2-2) Measurement should be done after 2~24H-storage under normal temperature after completion of
each test.

9-2-3) Standard measurement conditions for each measurement are as follows (JIS-C0010)

Normal temperature
Relative humidity

+25°C+10°C
50%RH+25%RH

9-2-4) Pre processing (reflow 3 times) before the test must be conducted for tests No.1~7.
XV4001BD : Reflow 3 times
As we take 3times reflow, we measure the value after leaving 24hours at room temp.
We set the value as initial value.

1.

We observe the condition on No.10.11 with appearance check after test.

12
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9-2-6) Heating treatment conditions at reflow (JEDEC J-STD-020D)
Temperature [ °C ]

300

250

200

150

100

50

tp ; 30 s Max

TP . +260°C
+255°C
Avg. Ramp-up
TL ; +217 °C 3°C /s Max

Ts max ; +200 °C

Ts min ; +150 °C/

60s to 120 s
(+150 °C to +200°C)

Time +25 °C to Peak
480s Max.

60 120 180 240 300 360 420 480 540 600 660 720 780
Time [s]

13
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10. Reference circuit

ex. 4-Wire SPI
-5 1 10
Y——— Reserved Reserved SCLK
N.C
VoD 2 {scik miso 2 NC MISO
3 fss mos! -2 MOSI
T 4 1 vop GND L ss
T 2 c1 )# Reserved Reserved H U
10~100uF 0.1~1uF N.C U N.C GND MPU_4WIRE_SPI
XV4001BD
GND GND
ex. 3-Wire SPI
1
& SCLK
)%1 Reserved Reserved 10%(
N.C
VoD 2 {scik miso —2—NC MISO
3 8
ss mosI [——
4 7 MosI
T VDD GND
- 5 6 u
c2 c1 x Reserved  Reserved X MPU_3WIRE_SPI
10~100uF 0.1~1uF N.C u N.C GND
XV4001BD
R
GND GND GND

*C1:This is bypass condenser.

We recommend putting the condenser (0.1 to 1uF) which is good characteristic at high frequency on the position
as close as the sensor terminal

»C2:This is voltage backup condenser.

As the voltage backup condenser is not inserted inside the sensor, please surely insert condenser : C2
Please also put the condenser of around 10 to 100uF as backup condenser for VDD.

If you can not remove the noise on voltage line only with bypass condenser, we recommend making Low Pas
s Filter (referring to below) to avoid inputting noise in sensor voltage.
Please select the resistance value as the supply voltage will not be below 3.0V.

ex. Power Line Filter

X—L 1 Reserved  Reserved 20—
N.C
vep 21 scik miso =2 NG
3 {ss most 8
4 7
AA% 1 VDD GND
Fojbhm c2 c1 M Reserved Reserved H
10uF 0.auF NC u N.C GND
XV4001BD
GND GND

14
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IPrecaution for your design |

The detuned frequency is 800Hz+300Hz. Please make your board design to avoid putting the resonance
frequency of the board in the detuned frequency. Please also put our part on fixed area of board which is less
influence from vibration

As you mount our part (vacuum-chucking, mechanical chucking, mounting on the circuit board), the excessive
shock may make the characteristics of quartz products change or deteriorate.

Therefore please set up the condition so that the shock becomes as small as possible.

Please be sure to test in your site before use and confirm that there is no influence on the characteristics.

The sensor element drive in 50.3kHz(Typ.) to detect the angular rate.

If closer frequency to drive frequency and signal having frequency factor of high-order harmonic are inputted to
the sensor, the angular rate signal output of sensor may be influenced. Please carefully consider the prevention
for decoupling of voltage and the setting for communication frequency in serial interface

Please do not draw other signal lines on near sensor and backside area of package to avoid the operation error
with electromagnetic induction and electrostatic induction from other signal lines.

Please also do not draw other signal lines in cross.

Please check the vibration, shock, noise and take your prevention. If we can get your board design information,
we give our advice for your design.

11. Handling precaution

* Kk

1.

Crystal device is accurate instrument. Please pay attention to below issues % %

This crystal product is designed in consideration of shock resistance. However it may be destroyed de
pending on the condition of dropping and impact.

If you mistakenly drop the part, do not use it because we can not guarantee the characteristic.

If you apply ultrasonic oscillation (ex.ultrasonic washing, Printed circuit board cutting) to our product, th
e crystal may be cause resonant destruction under some use conditions. Since we can not

specify your use conditions (type of washing machine - Power + Time - position of machine), we

can not guarantee the operation of our product after you apply ultrasonic oscillation. If you have no ch
oice but to apply it, please be sure to examine and set up the conditions beforehand.

We guarantee the sensor itself with this specification. Please surely implement the mounting test

at your side before using our part to confirm no influence to the characteristic. Please also confirm it

when the condition is changed.
Be careful not to collide the gyrosensor with the machinery or with other circuit board when/after

mounting.
Anti-static protection circuit is contained in this product. However, when the excessive static electricity i

s
charged, IC may break. So please use conductive ones for packing and carrying containers. And use
the soldering iron and the measurement instrument that don’t have high-voltage leakage and take

anti-static measures such as grounding when handling.

The limitation of your reflow is up to 3 times. If you find the soldering fail, please fix them with soldering iron.
In the case, please use the iron with lower temperature than +350°C and within 3 seconds

(You should not use blower) .

We recommend our land size when you make the circuit board.
This product has a noise which frequency is same as that of drive frequency. It's necessary to remove it
by proper filter circuit.

This sensor is designed not to interfere easily even if you operate several sensors closely.

However, in some cases, the sensors may interfere by vibration of circuit board or common
impedance of power supply. Please check them before use at your side.

This sensor is inserted POR circuit. Please use the part in the voltage start up time of 0.2ms~100ms
to avoid the operation error of POR circuit. As the operation error may occur with voltage input from
the middle electrical potential, please set the electrical potential of voltage shutdown in lower than 0.3
\Y,

10. Please do not use the part under the condition which may occur short between terminals with dewfall

etc.

15



No.PS-A-06

PACKING SPECIFICATION

TAPING REEL SPEC.

Spec. Ceramic Package 5 x 3.2 Size
Gyro Sensor

Establishment Jan. 19. 2015

SEIKO EPSON Corp. TD PRODUCTION ENGINEERING DEPARTMENT




TAPING SPECIFICATION

I . Application

This document is applicable to Ceramic package 5 x 3.2 size.

II. Contents
Item No. Item Page
(1] Taping specification 1to2
(2] Inner carton 3
( 3] Shipping carton
(4] Marking
( 5] Quantity
( 6] Storage environment 4
(7] Storage time limit
( 8] Handling

SEIKO EPSON Corp. TD PRODUCTION ENGINEERING DEPARTMENT
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[ 1] Taping specification
Subject to EIA-481-1A & EIAJ RC-1009B.

(1) Tape dimensions

Material of the carrier tape : Black conductive PS
Material of the top tape : PET (Antistatic)
A B
~
\ Carrier
O Q O O O O O o O tape
AN
™ a /
JER J Ja JER V )
|/ UV U |/
4
Top tape
C F
Symbol A B C D E F
Value $ 1.5 4.0 8.0 7.25 12.0 2.1
Unit : mm
(2) Reel dimensions
Material of the reel : Black conductive PS
13410
,,,,,, ; N
. B
777777 g (g‘
2202 ¢

SEIKO EPSON Corp. TD PRODUCTION ENGINEERING DEPARTMENT



(3) Packing
1) Tape & reel

Tape type : L

Tape reel

Top tape

P2

Carrier tape

DNIDMYVIN

DNIMYVIN

DNIDMYVIN

DNIDYVIN

2) Start & end point

End

User direction of feed

A\ 4

User direction
of feed

Start

[

Tape tailer
<>

Components

AN

Carrier tape

\

Top tape

A

N
7

Top leader

[T

N I N S

Item Empty pocket
Tape leader Top tape Min. 1000 mm
Carrier tape Min. 160 mm
(Min. 20 pockets)
Tape tailer Top tape Min. 0 mm
Carrier tape Min. 160 mm
(Min. 20pockets)

SEIKO EPSON Corp. TD PRODUCTION ENGINEERING DEPARTMENT
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[ 2] Inner carton

a) Packing to antistatic bag

Sealing

~ Alumi Laminate bag

— Desiccant
b) Packing to inner carton
Label
—>
[ 3] Shipping carton
Packing inner carton into outer carton (Max. 6 reel)
Fill a cavity with a buffer material
Taping
~
\ Label

SEIKO EPSON Corp. TD PRODUCTION ENGINEERING DEPARTMENT
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[ 4] Marking
(1) Reel marking
* Reel marking shall consist of :

1) Parts name
2) Frequency
3) Lot No.
4) Quantity
5) Manufacturing date or symbol
6) Manufacturers date or symbol
7) Others

(2) Inner carton marking
+ Same as reel marking

(3) Shipping carton marking
+ Shipping carton marking shall consist of :
1) Parts name

2) Quantity

[ 5] Standard Quantity
+ 1000 pcs.reel

[ 6] Storage environment
(1) JEDEC J-STD-020C.1 Moisture Sensitivity Levell
After opening in conditions 30 C or less and 85%RH or less
(2) To open the packing just before using.
(3) Not to expose the sun.
(4) Not to storage with some erosive chemicals.
(5) Nothing is allowed to put on the reel or carton to prevent mechanical damage.

[ 7] Storage time limit
1 year in storage environment

[ 8] Handling
(1) To handle with care to prevent the damage of tape, reel and products.
(2) Inone side of the reel is held, it may cause getting out of the place.

SEIKO EPSON Corp. TD PRODUCTION ENGINEERING DEPARTMENT



PROCESS QUALITY CONTROL /Confidential

Anprove Check Panate SEIKO EPSON CORP
P TD Production Engineering
(%) 14.8.12
No. QC-B-06-E-01 GyroSensor : XV4001BC/BD N Rev. 1.0
Manufacturing Process Chart No.| Section In Charge Standards Control Items Instruments IRZEEES? Record
¢ Ceramic PKG 1 Inspection Section Purchasing Specification Appearance Microscol Sampling Data Sheet
X v <> - - Incoming P = ; Dimension pe Lamplng abd &
Inspection 2 Production Section Manufacturing Instruction A%Efg‘;gﬁe Bl\glllcéo%((‘gf& Sampling Data Sheet
Gyro Chip o IC Die Attach 3 Production Secti Manufacturing Instruction A])Pearance Microscope Sampli Data Sheet
Ll lalsssdn ) = Strength Tension Gauge sampling el
: : . . . : Appearanc Microscope . .
o Wire Bonding 4 Production Section Manufacturing Instruction %?gg:];lﬁe Borlfcllo'f‘g(:‘.l:t);r Sampling Data Sheet
. . e T Electrical Characteristics | Inspection Equipment 5 ; y 5
TAB Die Attach 51 Production Section Manufacturing Instruction Appearanoe Microscope Sampling Data Sheet
Lid e = ;
6 Production Section Manufacturing Instruction Appearance Microscope Sampling Data Sheet.
9 ) Tuning , ‘ .
7 Production Section Manufacturing Instruction Appearance Microscope Sampling Data Sheet
AuGe Ball
8 Production Section Manufacturing Instruction Appearance Microscope Sampling Data Sheet

E GD Seam Welding

7 ) Hole Sealing
o Marking
@ Inspection 1
@ Outgoing Tnspection
0 Taping
@ Packing

9 Production Section

Manufacturing Instruction

Electrical Characteristics
Appearance

Inspection Equipment

Inspection All

Data Sheet

Outgoing Inspection

Electrical Characteristics

10 Inspection Section Staridard Anipsararios Inspection Equipment Sampling Data Sheet
; ; ; g I Appearance Microscope . )
11 Production Section Manufacturing Instruction Tape Peel Strength Peel Tester Sampling Data Sheet

Production Control
Section

Manufacturing Instruction
Daily Shipping List

Customers Type
Quantity

Delivery Slip




XV4001BD Structure/material. 2015.1.19
SEIKO EPSON CORPORATION
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No Component Parts Specification

1 Crystal Blank Si02

2 TAB Polyimide

3 Lid Kover ./ Ni Plating

4 Package Ceramic, Agwax, Kover

5 IC Si

6 Sealing Au+Ge

7 Inner lead Cu.”'Ni Plating.” Au Plating
8 Wire Au

9 Egizzifezonduc“on AgrEpoxy resin

10 Electrode film W Metalize +Ni Plating+ Au Plating

EPSONTOYOCOM CORPORATION



EPSON

Reliability Test Data

Type : XV4001B X series
(Lead-Free)

DATE :2015.1.19

SEIKO EPSON CORP.

Micro devices Operations Division .
TD-CS Quality Assurance Department.

No. R-1005-02




EPSON

EXCEED YOUR VISION

DATE :2015.1.19

No. R-1005-02
Reliability Test Data
Product Name : XVV4001Bx series
WEHERFAT 4
WAL CILBRBERAME I O IR B Rt 2 T R BRSR RIC KVFHI L T,
o Scale Factor Bias FALL
NG, ITEM TEST CONDITION (Ref.value: | (Ref.value: | Appearance TES[Tn ]Qty Qty
370LSB) | OLSB) [n]
p  |Heignt temperature . ) ogec4q000h Initial+5% | Initial+5o/s| Marking- 77 0
Exposure (Storage) readable
o |Low temperature . geicx1000h Initial+5% | Initial+5°/s 77 0
Exposure
3 Operational Life +85°Cx3.6Vx1000h Initial+5% | Initial+5°/s 77 0
4 Biased Humidity +85°Cx85%RHx3.6V*1000h Initial+5% | Initial+5°/s 77 0
5 Heat cycle test -50°Ce+105°C 1000cycles Initial+5% | Initial£5°/s 77 0
6 Pressure Cooker Test |121°C x 96%RH x 288 hours Initial+5% | Initial+5°/s 45 0
7 |Vibration A0z, 1.5mm 401020002 ynitial596 | Iniiale5°/s 30 0
HBM:2kV . .
0 o
8 ESD MM:200V Initial£5% | Initial+5°/s 15 0
- Termination must be 95%
9 Solderability JESD22-B102E covered with fresh solder. 15 0
Note

1. Each standard value Normal temperature 25°C£10°C

2. Measurement should Relative humidity 50%RH = 25%RH

3. Per processing (reflow 3 times) before the test must be conducted for tests No.1 ~8.

Then data measured after 2 ~24H storage under normal temp is to be set to the initial data.

SEIKO EPSON CORP.




EPSON No. R-1005-02
EXCEED YOUR VISION
Reliability Test Data
Product Name : XV4001B X
Scale Factor Bias
5 5
No.1 4 vl o v
0. < 3 @ 3
High temperature Py i = i ______ﬁ?a
Exposure(storage) 105°C + 1000Hr g 0 itinl o -4 T 0 Pt e —————
Scale Factor |Bias 2 :% T :&'J’ %
o 3
Average -1.28 0.69 &) 3 T 6 3 T
Stdev 0.07 0.58 -5 -5
10 100 1,000 1 10 100 1,000
5 5
No.2 3 v . v
3 w0
Low temperature = 2 = 2
Exposure(storage) -55°C « 1000Hr g 03 S L 8 03 N
Scale Factor |Bias 8’:; fg’> :%
8 3
Average 0.00 0.00 &) :3 T 5 -3 T
Stdev 0.00 0.00 -5 -5
10 100 1,000 1 10 100 1,000
5 5
No.3 4 v _ 3 v
. < »
High temperature = 2 = 2
2 IC
Exposure(storage) 85°C + 1000Hr g (l) L ot T O prtedutil =
Scale Factor |Bias %% fg’> %
©
Average -0.63 0.29 5 -3 T 5 -3 T
Stdev 0.06 0.33 -5 -5
10 100 1,000 1 10 100 1,000
5 5
No.4 4 v v
Biased Humidity = 2 2 2
= Q
+85°C x85% RHx3.6Vx1000h S 0 L L T 9
5 ikt
Scale Factor |Bias o-1 s 1
g -2 s 2
Average -0.40 -0.53 &) -3 T 5 -3
Stdev 0.06 0.44 5 5
10 00 1,000 1
5 5
No.5 4 I v
S @
Heat cycle test(n=77) = 2 e 2 - 8
50°C&+105°C 1000cycles g 0 SERST - -od- LY g g — = X ,?5&3
Scale Factor |Bias o1 Nntl > 5
g2 g 3
Average -0.93 0.43 &) :3 T 6 T
Stdev 0.09 0.37 -5 -5
10 100 1,000 1 10 100 1,000

SEIKO EPSON CORP.




EPSON No. R-1005-02
EXCEED§JQSION
Reliability Test Data
Product Name : XV4001B X
Scale Factor Bias
5 5
4
No.6 - g‘ & 3 v
Pressure Cooker Test (n=45) % % = f
121°C x 96% RH x 288 hours £ 0 © 0
- = (] -
Scale Factor |Bias 2 % . g -2
Average -1.27 0.13 (6] :3 5 :3 T
Stdev 0.11 0.21 -5 -5
10 100 1,000 10 100 1,000
5 5
No.7 4 _ 4 v
=) 1]
Vibration = 2 = 2
10to40Hz, 1.5mm40t02000Hz, 5G's % 1 Q 1
20minutes/cyde 12cycles X 3directions Y 0 % g (Z)L it =il
Scale Factor |Bias % % =
- ]
Average -0.01 0.08 5 -3 5 :3 T
Stdev 0.05 0.05 -5 -5
Before After Before After
5 5
No.8 4 4 v
S 3 & 3
ESD s % = i
= Q
HBM:2kV g 0 = T g =
Scale Factor |Bias % % fg’» %
Average 0.02 0.01 5 3 s 3 T
Stdev 0.05 0.08 -5 5
Before After Before After
5 5
No.8 4 4 v
g 3 @ 3
ESD < i = i
MM:200V g o » g 0 =
Scale Factor |Bias g % S %
Average -0.02 -0.02 (6] -3 s -3 T
Stdev 0.02 0.08 -5 5
Before After Before After
No.9 1 OK 9 OK
Solder ability 2 OK 10 OK
Termination must be 95% 3 OK 11 oK
coveredwith fresh solder. 4 oK 12 OK
5 OK 13 OK
6 OK 14 OK
7 OK 15 OK
8 OK -

SEIKO EPSON CORP.






