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SPECIFICATIONS
1. Application

This document is applicable to the temperature compensated crystal oscillator (TCXO) that is
deliveredto  from SEIKO EPSON Corp.

This product is compliant with 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.

This product listed here is 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.

2. Product No. / Model
The product No. of this crystal oscillator unit is X1G004691000300.
The model is TG2016SBN 26.000000 MHz TCNNNB (TCXO )

3. Packing
It is subject to the packing standard of SEIKO EPSON Corp.

4. Amendment and abolishment
Amendment and/or abolishment of this specification are subject to the agreement of both parties.

5. Contents
Item No. ltem Page
[1] Characteristics 2
[2] Absolute maximum ratings 2
[3] Operating range 2
[4] Frequency characteristics 3
[5] Electrical characteristics 3
[6] Test circuit 4
[7] Environmental and mechanical characteristics 5
[8] Dimensions and marking layout 6
[9] Recommendable patterning 7
[10] Handling precautions 8




[ 1] Characteristics
¢ Lead Free Reflowable and ultra small SMD(2.0 x 1.6 x 0.75 mm).

¢ Using the heat-resisting type AT cut quartz crystal allows almost the same temperature soldering as universal

SMD IC.

e Output waveform : Clipped sine wave

[ 2 ] Absolute maximum ratings

Parameter Symbol Value Unit Note
Supply voltage Vcee-GND -0.3t04.0 \Y
Storage temperature range T st6 -40 to +90 °C
[ 3 ] Operating range
Parameter Symbol i, \;e;lge Max. Unit Note
Vee 1.7 3.63
Supply voltage \
GND 0.0 0.0
Operating temperature range | T_use -30 +25 +85 °C
Output load Load R 9 10 11 kQ
Load C 9 10 11 pF
DC-cut capacitor Cec 0.01 uF

DC-cut capacitor is not included in this TCXO.

Please attach an external DC-cut capacitor (0.01 yF Min.) to the out pin.




[ 4 ] Frequency characteristics
26.000000 MHz

1) Output frequency

2) Frequency characteristics

( Condition : Ve = 1.8V, 2.8V, 3.0V or 3.3V, GND = 0.0V, Load 10kQ//10pF(DC cut), T use =+25°C )

Value
Parameter Symbol : Unit Note
Min. Max.
6 | T_use=+25°C +£2°C
f_tol(osc) -1.0 i +1.0 <10 Before Reflow soldering
Frequency tolerance T use = +25°C £ 2°C
* _ _ -6 _ = T
f_tol ™ 2.0 +2.0 <10 After reflow : 2 times *2
Frequency / Temperature 6 T_use =-30°C to +85°C
7 fo-T -0.5 - +0.5 10 =
characteristics o-ie ) (Based on frequency at +25°C)
Frequency / foload | -02 | - | +02 | x10° | Load :10kQ // 10pF + 10%each
Load coefficient
Frequency / g ) ) -6 0 *
Voltage coefficient fo-Vec 0.2 +0.2 x10 Vee 5% 3
Frequency aging f age -1.0 - +1.0 x10°® Firstyear T use =+25°C

*1 Include initial frequency tolerance and frequency deviation after reflow cycles.
*2 Measurement of frequency deviation is made 24h after reflow soldering.

*3 Ve + 5% must be in operating supply voltage range. (1.7V to 3.63V)

[ 5] Electrical characteristics
( Condition : Ve = 1.8V, 2.8V, 3.0V or 3.3V, GND = 0.0V, Load 10kQ/10pF(DC cut), T_use =+25°C )

Value
Parameter Symbol - Value Note
Min. Typ. Max.
Current consumption lcc - - 2.0 mA
Peak to peak voltage
Output level Vpp 0.8 - - \Y Clipped sine wave
Symmetry SYM 40 - 60 % GND Level
Until frequency has been reached
- - 2.0 msec o 6 rp
) within £1x10™ of final frequency.
Start up time t_str ) .
) ) 20 msec Until output signal has been
' reached min 90% of final amp.
- -90 - Offset: 10 Hz
- -116 - Offset : 100 Hz
SSB Phase noise L) i -139 - dgc | Offset:1kHz
- 151 - Mz Offset : 10 kHz
- -153 - Offset : 100 kHz
- -154 - Offset: 1 MHz




[ 6 ] Test circuit

1) Output Load : 10 kQ//10 pF

0'(11 |”F Test Point
@ Vee ouT | | @ L 2 O
N.C GND
Supply
Voltage By-pass _ | _
— Capacitor ___ 10 pF ___ 10 kQ
0.01 uF
® °
2) Current consumption
0.01 uF
@ 4 Vee ouT I I L 2
N.C GND
Supply By-pass
Voltage o —l |
9____ Capacitor — 10pF _ _ § 10 kQ
0.01 puF
® °
3) Conditions
1. Oscilloscope: Impedance Min. 1 MQ
Input capacitance Max. 10 pF
Band width Min. 300 MHz

Impossible to measure both frequency and wave form at the same time.(In case of using
oscilloscope's amplifier output, possible to measure both at the same time.)

2. Load_C includes probe capacitance.

3. A capacitor (By-pass:0.01 uF) is placed between V¢c and GND,and closely to TCXO.
4. Use the current meter whose internal impedance value is small.

5. Power Supply

Impedance of power supply should be as low as possible.
6. GND pin should be connected to low impedance GND



[ 7 ] Environmental and mechanical characteristics

(The company evaluation condition. we evaluate it by the following examination item and examination condition.)

Value *1
No. ltem Freg. To_IGe rance Test method
[1x107] *2
Electrical characteristics
1 | High temp. storage *3 +20 +85 °C x 1000 h
2 | Low temp. storage *3 +20 -40 °C x 1000 h
High t .
3 | ontemp. £20 +85 °C x 85%RH x 1000 h
with humidity
-40°Cto +85 °C
4 |T . cycle *3 +2.0 .
emp. cycie (30 min x 100 cycle/each)
Resistance to
5 | Soldering heat 1.0 Reflow furnace with the condition 3 times
(Reflow characteristics)
150g dummy jig (SEIKO EPSON Standard)
6 | Drop +20 drop from 1500 mm height on the concrete 6
directions 3 times.
10 Hz to 55 Hz amplitude 0.75 mm
L 55 Hz to 500 Hz acceleration 98 m/s”
+
7| Vibration +20 10 Hz — 500 Hz — 10 Hz 15 min / cycle
6 h (2 h x 3 directions )
8 | solderabilit Terminals must be 95 % Dip termination into solder bath at +235 °C for
y covered with fresh solder 5 s (Using Rosin Flux)
Notes

1.*1 each test is independent.

2.*2 measuring 2 h to 24 h later leaving in room temperature after each test.

3.*3 Pre conditionings
1. reflow 2 times

2. Initial value shall be after 24 h at room temperature.

Reflow condition (follow to IPC / JEDEC J-STD-020D.1)

Temperature [ °

300

C]

TP ; +260 °C OVER A
+255 °C ARG
<+ > tp;atleast 30 s

250 Ramp-up rate

L ;4217 °C wecsvae Ay Ramp-down rate

T 4200 °C (o T > \ -6 °C/s Max.
200 smax_; 60s to 150 s

(+217 °C over)

Tsmin ;+150°C ts

150 |- ' A >
60s to 120 s

100

50

Time +25 °C to Peak

(+150 °C to +200 °C)

»

»

120

180 240 300 360

420 480 540 600 660 720 780
Time[s]




[ 8 ] Dimensions and marking layout

w
#4 #3 Vee ouT
= ] #4 #3
e N @_®)
S1|[]
L ©)
@ (3)
#1 #2
N.C GND
. J = I Marking
H2
#1 K (1) 1Pin Mark
(2) Arbitrary marking area
(2digits)
(3) TCXO LOT NO.
H (3digits)
F (4) TCXO Model ID (S1)
(5) Image recognition mark
J
c #1 H2
\ y Connection
B2 Pin No. Terminal
& #1 N.C.
B1 #2 GND
#3 ouT
B2 #4 Vee
#4 Material
AZ Al AZ #3 Base :Ceramics
Terminal : Au plated nickel
(unit : mm
DIM. MIN. TYP. MAX. DIM. TYP.
w 1.85 2.00 2.15 A1 1.20
L 1.45 1.60 1.75 A2 0.4
H 0.66 0.73 0.80 B1 0.4
J - R0.10 - B2 0.6
K 0.27 C C0.15

Co-planarity : 0.05mm



[ 9 ] Recommendable patterning
For actual design work, please consider optimum condition together with mounting density, reliability of

soldering and mount ability etc.

Please connect Cby(bypass capacitor) quite near by "Vcc” terminal.
Do not design any patterns except GND on the shaded area.

Soldering position

Unit: mm
Cby (ex. 0.01uF)
Res ist
060
Vcc OQutput
N. C. GND




[ 10 ] Handling precautions

Prior to using this product, please carefully read the section entitled “Precautions” on our Web site

( http://wwwb.epsondevice.com/en/quartz/tech/precaution/ ) for instructions on how to handle and use the

product properly to ensure optimal performance of the product in your equipment. Before using the product
under any conditions other than those specified therein, please consult with us to verify and confirm that the

performance of the product will not be negatively affected by use under such conditions.

In addition to the foregoing precautions, in order to avoid the deteriorating performance of the product, we

strongly recommend that you DO NOT use the product under ANY of the following conditions:

(1)

Mounting the product on a board using water-soluble solder flux and using the product without removing the
residue of the flux completely from the board. The residue of such flux that is soluble in water or
water-soluble cleaning agent, especially the residues which contains active halogens, will negatively affect

the performance and reliability of the product.
Using the product in any manner that will result in any shock or impact to the product.

Using the product in places where the product is exposed to water, chemicals, organic solvent, sunlight,
dust, corrosive gasses, or other materials.

Using the product in places where the product is exposed to static electricity or electromagnetic waves.
Applying ultrasonic cleaning without advance verification and confirmation that the product will not be
affected by such a cleaning process, because it may damage the crystal, IC and/or metal line of the

product.
Touching the IC surface with tweezers or other hard materials directly.

Using the product under any other conditions that may negatively affect the performance and/or reliability
of the product.
Using the product with power line ripple exceeding 200 mV(p-p) level.

Should any customer use the product in any manner contrary to the precautions and/or advice herein, such
use shall be done at the customer’s own risk.



TAPING SPECIFICATION
T—JRaEEE

1. APPLICATION s mipH

This document is applicable to 2.0 x 1.6 SMD package.
AFEHEEIL 2.0X 1.6 BIIv I 0 =V OT =T HEILOWTHET S,

2. CONTENTS H%

Iltem No. Item Page
Taping specification
[1] St lto2
Inner Sleeve
[2] AY—T ~DILHH 3
[3] Shipping carton
SR ~ DA
[4] Marking 4
Quantity
[5] I A
[6] Storage environment
PREBREE
[7] Handling

U— VR




[ 1] Taping specification F—v> 7t
Subject to EIA-481 , IEC 60286.
[EIA-481)TIEC 60286 (Z#EHL T2,

(1) Tape dimensions  TE0804L
Material of the Carrier Tape x+v75—7#a: PS (Black / Conductive #/gEit)
Material of the Top Tape rv7F—7#& : PET+PE

0+0 _ 1020 1
2001 15" & 0254005 |
K B
Sl LA LA L AL AL A |
/ N S N S
SIS eSS B eSS A I .
\ o) Y Y Y Li{ e \
6100 é
4001 1 8520 1 ~

ngf‘l Unit: mm

(2) Reel dimensions
Material of the Reel v—u#%: PS (Black / Conductive igEit)

13.4+1.0

9.4+1.0

T/
Si=
L
¢ 13.0+0.2
¢ 100.0

$3300+2.0

Cah

Form and Size of reel window shows are one of the example
U= DEDTERITRE B o,



(3) Packing usrhe
(a) Tape & Reel 7 <1k

Tape Reel 7—7V —

Label 7 ~v

Top tape ~ v 77 —7

Carrier tape ¥ V7 5—7

Direction of unreeling

Bupiren

o
Buien

i

FlE LM
(b) Start & End Point 5L Jesafl k& O — /o aLeg
End Start
) ) | )
User Direction of feed Empty Pocket Top Tape
Tape Trailer Side — T e
| | IR R by 777
B Tape Leader
Empty Pocket Reel Side U — & —HB(5] & H L SeE)

=7 =2 &R T v b Y —/LAl)

N 5N I O Y N SN S

Item Empty Space Note
uiH JEEAN—A fii %
Tape Leader Top Tape Min. 200 mm Feeding in the Top tape, the tip is
(B HI LS E) fixed with tape.
by 7 F—F WATRRY L, SEdET — 71
OREE,
Carrier Tape Min. 150 mm Winding method is a diagram of
the above
U —A~OBRXERD HEE, EROEY,
Tape Trailer Top Tape Min. 0 mm
(V—/1Al) Carrier Tape Min. 150 mm Tip is fixed to the reel.
SESIEY — A,

(4) Peelforce of the cover tape rv7F—7 oz
(a) Angle: cover tape during peel off and the direction of unreeling shall be 165° to 180°.
FIBEF B 7 — T OB IR 165~180 FEET 2,

(b) Peel speed: 300 mm/min.
B EE - 300 mm/min &35,

(c) Peel strength: 0.1 ~ 1.0 N.
FIBETRE:0.1~1.0 N



[ 2 ]Inner sleeve

a) Packing to antistatic bag #~oi#

Sealing #>—1

0
_ '// Aluminum moisture proof bag
' i 7 v 2 4%

Label 5~1 _+ Desiccant &5

b) Packing to inner sleeve zy—7~oi

[ 3] Shipping Carton #1456~k
* Put inner sleeve into an outer box.
SO~ A —T7 2T,
« If there is space in the outer box, material is put in a shock absorbing together.

ZERINCEIZIE, Vvt ar e AnD,

Taping war—7

Label 5~




[ 4 ] Marking %7
(1) Reel marking V—r~o3w

* Reel marking shall consist of
TRANEEZY—VREICFRCELTINED,
1) Parts name #.:4: %
2) Quantity %
3) Manufacturing Date or symbol #Lioflisss A udznsrd i s
4) Manufacturer’'s Date or symbol i ot g 3z ons
5) Others (if necessary) #ofiwEd

(2) Shipping carton marking 45 ~n %7
* Shipping carton marking shall consist of :
TRINB LA EF R IR R CELTINVERED,
1) Parts name #4.4#
2) Quantity %

[ 5] Quantity 1usik &
» Maximum 12 000 pcs./reel -k 12,000 /Yy —1
* Minimum 500 pcs./reel #/v 500 fl/y —n

[ 6] Storage environment {£& 55
(1) Before open the packing, we recommend to keep less than +30 °C and 85 %RH of Humidity,

and to use it less than 6 months after delivery.
PHARATO RN 1%, IR +30 °C, L 85 %RH LU F COREEZL TS,
BHAIATR  RRBIE T 6 # A LINDEEAHELEL £,

(2) We recommend to open Package in immediately before use. After open Package, We
recommend to keeps less than 6 month. No need dry air before soldering work if it is less than
temperature +30 °C, 85 humidity %RH. When keeping six months are exceeded after the

opening, it is recommended to be used after soldering is confirmed.
8 FHIECAT S CPRARE 3| SSBEHB21E 6 7 ) AN D S HEREL 47,
L +30 °C. E 85 %RH LA T Tl (FA A EERNC AR T,
BREMZ IR 6 7 A A A 125811 BT AR O LEHSN AT LA HEREL £,

(3) Not to storage with some erosive chemicals.
LSRG E DR B2 T

(4) Nothing is allowed to put on the reel or carton to prevent mechanical damage.
P SMER VDA F2NED FT  SMED DD BIRO IR LTS,

[ 7 ] Handling v— v B
To handle with care to prevent the damage of tape, reel and products.
V= DBFNZHONTE, FOT7—7 - S E LS ERNIIINCL TS,



- PROCESS QUALITY CONTROL -

No. TG50xxCx_Q_0001

CRYSTAL OSCILLATOR :

TG2016 series

2015.03.26
TG2016_Q 0001

Out going inspection

Packaging & Shipping

Manufacturing process chart No. Section In Charge Standards Inspection, Control Item Instruments Inspection Methods Record
1 [|Inspection Section Purchase specification Appearance Visual inspection Every lot Data sheet
Au Wire IC Wafer Delivery card
\/ "+ *In-coming 2 |Production Section Specification Heater temperature Thermometer Daily Daily check sheet
Inspection (Work standard) Bump dimension Microscope Sampling Data sheet
Shear strength Bond tester Sampling Data sheet
3 |Production Section Specification Cutting condition Visual inspection Daily Daily check sheet
Bump Bonding (Work standard) Appearance
4 |Production Section Specification Abrasion loss of Blade Built-in gauge Every batch Tool change check sheet
Tape mounting (Work standard)
Dicing 5 |Production Section Specification Water resistance Built-in meter Daily Daily check sheet
(Work standard)
e . 6 |Production Section Specification Dicing condition Microscope Sampling Data sheet
Crystal Unit Wafer  Cleaning (Work standard)
N/ Appearance Inspection 7 |Production Section Specification UV condition UV intensity meter Daily Daily check sheet
(Work standard)
o 8 |Production Section Specification Flow rate of O2 and Ar Built-in meter Daily Daily check sheet
UV irradiation
(Work standard)
9 |Production Section Specification Number of US tool shots Built-in counter 100% Tool change check sheet
Cb Plasma etching (Work standard) Number of ejector needle shot. | Built-in counter 100% Daily check sheet
L i Heater temperature Thermometer Daily Data sheet
9 ) Flip chip bonding Bump dimension Microscope Sampling Data sheet
Shear strength Bond tester Sampling
@ Appearance inspection 10 |Production Section Specification Flipchip bonding Microscope Sampling Data sheet
(Work standard) Condition
11 |Production Section Specification Chip coat storage temp. Thermometer Daily Daily check sheet
@ Under fill filling (Work standard) Pot lifetime Built-in timer 100% Tool change check sheet
12 |Production Section Specification Curing time Timer Every batch Data sheet
@ Curing (Work standard) Oven temperature Thermometer Daily Daily check sheet
13 |Production Section Specification Appearance Microscope 100% Inspection Data sheet
@ Appearance inspection (WOI’k Standard) (FC & Under fill Condition)
14 |Production Section Specification Reflow profile Thermometer Daily Daily check sheet
@ Reflow (Work standard)
15 |Production Section Specification Stage temperature Thermometer Daily Daily check sheet
(Work standard)
@ 1st Temp. characteristic test 16 |Production Section Specification Stage temperature Thermometer Daily Daily check sheet
_ : (Work standard)
Consistent equipment | @ ROM writing 17 |Production Section Specification Stage temperature Thermometer Daily Daily check sheet
(Work standard) Temperature characteristic Measuring equepment 100% Inspection Data sheet
19| Temperature characteristic |18 [production Section Specification Electrical charactoristics Measuring equepment 100% Inspection Data sheet
Inspection (Work standard) Master cofirmation
19 |Production Section Specification Appearance Marking CCD camera 100% Inspection Data sheet
Q%Electrical characteristic (Work_standard)
. . 20 [Production Section Specification Peeling off strength Peel back tester Daily Daily check sheet
inspection . h . B . .
- - (Work standard) Direction Visual inspection Sampling Data sheet
Consistent equipment | @ Marking Delivery lot
21 [Inspection Section Specification Electrical characteristics Measuring equipment Sampling Data sheet
Taping (Work standard) Appearance Visual inspection
22 |Production Control Section Specification Quantity Visual inspection Sampling Data sheet
i (Work standard) Delivery lot Delivery record
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EPSON

EXCEED YOUR VISION

RELIABILITY TEST DATA
Product Name : TG2016SBN

The Company evaluation condition

We evaluate environmental and mechanical characteristics by the following test condition . DTA-1508_E
VALUE *1 TEST| FAIL
No. ITEM TEST CONDITIONS Aflf =2 Electrical Qty | Qty
[1x10°] | characteristics | [n] | [n]
High temperature 0 *3
1 storage +85°C x1000h + 20 22 0
Low temperature o *3
2 storage -40°C <1000 h + 20 22 0
High Temperature o . *3
3 with Humidity +85 °C x 85 %RH x 1000 h + 20 22 0
0 0 *
4 [ Temperature cycle -40°C (:);835 _C h 1000 cvel 3 + 20 22 0
min at each temp. cycles * 2 Satisfy
Resistance to Convection reflow soldering furnace output level
5 . . + 1.0 22 0
soldering heat (3 times) after test
150g dummy jig (SEIKO EPSON Standard)
6 | Drop drop from 1500 mm height on the concrete + 20 22 0
6 directions 3 times.
10 Hz to 55 Hz amplitude 0./5 mm
. 2
7 | Vibration 55 Hz to 500 Hz acceleration 98 n.1/s + 20 99 0
10 Hz — 500 Hz — 10 Hz 15 min/ cycle
6h (2h x 3 directions)
Dip termination into solder bath at Termination must be
8 | Solderability covered with fresh solder 11 0
+235°C+5°Cfor5s more than 95 % of dip area.
Notes

1. *1 Each test done independently.
2. *2 Measuring 2 h to 24 h later leaving in room temperature after each test.
3. *3 Initial value shall be measured after 24 h storage at room temperature Pre-treatment

Pre-treatment : Bake (+125 “C x 24 h) —Moisture soak (+85 “C x 85 % x 168 h) —reflow (3 times)

Qualification Data




EPSON

EXCEED YOUR VISION

Product Name : TG2016SBN

df/ f
1. High temp. storage 2. Low temp. storage 3. Temp. humidity storage
+85°C x 1000 h -40°C x 1000 h +85 °C x 85 %RH x 1 000 h
30 F 30 F 30 [
20 | 20 | 20 |
—1.0 | —10 | —10 |
= s S S
x 0.0 [ x 0.0 — x 0.0 F
— — —
1.0 | 10 | 10 |
20 | 20 L 20 |
30 L1 - ‘ 30 L1 - ‘ 30 L1 - ‘
0 10 20 30 0 10 20 30 0 10 20 30
[ pes. ] [ pes. ] [ pes. ]
4. Temp. cycle 5. Resistance to 6. Drop
-40 °C & +85°C soldering heat 1500 mm 6 directions 3 times
1000 cycles For convention reflow soldering
30 F furnace (3 times) 30 F
20 L 30 F 20 |
—10 | 2.0 —10 |
3 510 | S
: x 0.0 e —
-1.0 | - 10 |
—1.0 |
20 L 20 L 20 |
B0 L L1 ‘ 3.0 - ‘ -3.0 — :
0 10 20 30 0 10 20 30 0 10 20 30
[ pes. ] [ pes. ] [ pes. ]
7. Vibration
10 Hz to 55 Hz amplitude 0.75 mm
55 Hz to 500 Hz acceleration 98 m/s?
15min/cycle 6h (2h x 3directions)
30 F
20 |
-°1.0 L
S
—
<00 BT —
—
=10 |
20 |
30 L 1
0 10 20 30
[pes. ]

Quialification Data






