AGX-20.000M-30-T49S—-3rd-F-Y-0

AGX 20.000M 3.3V 30 T49S 3rd F Y (0} TR
I | | I I I I I l
Frequency Voltage Load Capacitance . o . Frequency Tolerance
Product Code (Total 5 Digits) (for Oscillator, TCXO only) (Crystal Only) Value Added Services Frequency Tolerance @+25°C Operating Temperature e — Blank = Bulk
AGX:Xtal Units. 20.000M = 20.00MHz V=5V 30 = 30PF 3rd@ =3rd Overtone Blank : STD Blank =STD ) ) Blank : STD TR =Tape and Reel
AGXO:Xtal Oscillators 32,768k = 32.768KHz 3.3V=3.3V S = Series 5rd =5rd Overtone Crystal: 30 ppm Crystal: (-10°C ~ +70°C) Crystal: £30 ppm TB =Tube
AGTCO: TCXO 2.5V=2.5V 7rd =7rd Overtone Oscillator: 100 ppm Oscillat?r: (-10'€ ~+70 °C) Oscillator: 100 ppm PT =Plate
AGVCO: VCXO 1.8V=1.8V SL = Sleeved A = %100 ppm H = 5 ppm W=+10°C~ +70 °C 0 =150 ppm S =5 ppm I = Insulator
AGVCTCO: VC-TCXO L =TTL B = 75 ppm 1=12.5 ppm u= +40°C ~ +145 °C P=+30ppm | T=#2.5ppm 3L =Third Lead
AGOCXO0: 0CXO cs =CMOS C =150 ppm J=+2 ppm X=-20°C~+70 °C Q= +15 ppm U =+2 ppm
AGMCF: Xtal Filter HCS = HCMOS D = #25 ppm K =42.5 ppm Y=-30°C~ +75 °C R =110 ppm V =10.5 ppm
AGCF: Ceramic Filters TC =TTL/CMOS E =120 ppm L =1 ppm Z=-40°C~ +85 °C b = +20 ppm d = +25 ppm
AGCR: Ceramic Resonators LVP =LVPECL F = +15 ppm M = 0.5 ppm f=-20°C~ +80 °C
AGSD: Saw Devices LVD =LVDS G = 10 ppm a =130 ppm t=-40"C~ +105 °C
HCL =HCSL e =118 ppm h = 45 ppm r=-20"C~ +85 °C
SIN =Sine Wave y = 4.6 ppm n=-40°C~ +125 °C
CsIN =Clipped Sine I'n: :ZO"C ~ +.105 °C
Wave j=0°C~+60 °C
i=0°C~ +85 °C
g=-30°C~ +85 °C
PACKAGE
THROUGH HOLE (T) SMD(S)
Crystal Units VCTCXO Crystal Units Saw Devices MCF
-Tagu HC-49U -TvT1E VTO-001A -549UG HC-49UGull-wing | _ssTC2520 2520 (4 pads) -SFUG UM Series Gull Wing
-T498 HC-49/5 (3.5mm) -TVT33 VT0-003A -5498 HC-49/S (4.2mm) | ssp11 F-11 SMD ~SF9G 49U Series Gull Wing
-T49sS HC-49/55(2.5mm) -TVTAE VTO-004 -549sS HC-49/55(3.2mm) _-SSRSC 5x5 (8 pads) --SF75 SF-S7050
-T49S+ HC-49/5+(2.0mm) -TvTom VTO-010 -549S+ HC-49/5+(2.8mm) _SSRAA 5x5 (4 pads) it EEaEal
U1 um-1 GERG -5495++ HC-49/5++2.5mm) | _ssprap 3.8x3.8 (8 pads)
-Tua um-4 14D 14 pin -Su1 umi ) -SSRC6E 3.8x3.8 (6 pads) | “SZTA/-SZTT CCMG
-TUS um-5 MCF -SM1G UM1 Gull-wing _SSRCSD 3x3 (8 pads) -SZTA/-SZTT CRMG
T15 1.5x5mm -SM4G UM4 Gull-wing _SSRC6C 3x3 (6 pads) -SZTA/-SZTT CSMT
-T26/M b2x6mm -TFUT 49T -SM5GE UMS Gull-wing _SSF11 F-11 SMD -SZTA/-SZTT CVMT
138 $3x8mm -TFU1 um1 -SM315 M315 _SSF8C 5x5 (8 pads) -SZTA/-SZTT CSMX
-T39/M $3x9Imm -TFU4 um4 -SM415 M415 _SSFAA 5x5 (4 pads) -SZTA/-SZTT CVMX
-T310M $3x10mm -TFUS ums -SM519 M519 -SSF8B 3.8x3.8 (8 pads) | “SZTA/-SZTT CWMX
T26F R -TF6 6 Poles Metal -SM136 M136 _SSFC6 3.8x3.8 (6 pads)
T2 85 -TF8 8 Poles Metal -SM200S M200S _SSFC8D 3x3 (8 pads
6C .auaﬂ i o roles el oen oax6mm 5 b e :G :ads; For example: ~AGX -20.000M - 30~ T495 - 3rd ~F-Y -0
Oscillators 57050 7050 Crystal Units
-T14 14 Pin Ceramic Filters _S7050A 7050 (2 pad) TCXO Freq.: 20MHz
-T8 8 Pin -TCF2U 3 Pin Rectangle 56035 6035 -ST7050 7050 Load capacitance: 30pF
TCXO -TCFW@ 5 PIn Re.ctangle _S6035A 6035 (2 pad) -ST5032 5032 Package: DIP GC-49/S
TT01 TCO-001A -TCFDR _ 5 Pins Disc 55032 5032 -ST3225 3225 Wave Form: 3rd overtone
TT03 TCO-003A Ceramic Resonators _S5032A 5032 (2 pad) vcxo Frequency tolerance at 25°C: +15 ppm
-TT04 TCO-004 -TZTA MHz 2 Pin Disc 54025 4025 -SV7050 7050(4 pads) Operating Temperature: -30°C ~ +75 °C
-TT14 TCO-014 -TZTB kHz 2 Pin 3225 3225 -SV70506 7050(6 pads) Frequency tolerance over temperature: 50 ppm
Ve Rrant MHz 3 Pin Disc $2520 2520 -SV5032 5032
V14 14 Pin Saw Devices -52016 2016 -Sv3225 3225 AGXO - 20.000M -3.3V-T8-TC-C-W
-Tv8 8 Pin -TSR39 TO-39 Oscillators VCTCXO Crystal Oscillator
-TSR11 F-11 -$7050 7050 -SVT7050 7050 Freq.: 20MHz
-TSRD11 D-11 -S6035 6035 -SVT5032 5032 Voltage: 3.3V
-$5032 5032 -SVT3225 3225 Load capacitance: N/A
-$4025 4025 Package: 8 pin
-$3225 3225 Test circuit: TTL/CMOS
-$2520 2520 Frequency tolerance at 25°C: 50 ppm

Operating Temperature: 0°C ~ +70 °C

Frequency tolerance over temperature: £100 ppm




~ARGO

kHz DIP Crystal AGx-138/T26/T15
MHz Cylinder DIP Crystal AGxX-T26M /T38M / T39M / T310M

MHz DIP Crystal AGX-T49U /T49S /T49SS /T49S+/TU1 /TUS

AGX-S49S / S49SS / S49S+ / S7050 / S6035 /
SMD CI'yStal AGX-S5032 / S4025 / S3225 / $2520 / S2016

Oscillators DIP AGXx0-T14 / AGXO-T8
BECIBIBISISMD  \cx0-55255 / S2620 / 2016
VCXO DIP AGgvco-T14/78

VCXO SMD AGVCO-SV7050/ SV7050B
TCXO/VCTCO AGTCO /AGVCTCO-ST5035 / SVT5032
TCO/NCTCO AGTCO /AGVCTCO-ST7050 / SVT7050
OCXO DIP Acocxo-T14

Crystal MCF DIP AGMCF-TFUT /TFU1 /TFU5
Crystal MCF SMD AGMCF-sF7050

SAW Devices DIP AGsD-TSF11

SAW Devices SMD AGSD-SSTC2520 (for GPS)

MHz Ceramic Resonators DIP AGCR-TZTA/TZTT

Ceramic Resonators SMD AGCR-SZTA /SZTT

Fox Products

EPSON Products




Crystal acx-T38 AGX-T26, AGX-T15

THE FREQUENCY CONTROLL s

Frequency Range

30~200kHz

Frequency Tolerance at 25 'C

+ 20 ppm or 100 ppm

Shunt Capacitance (Co) 1.8 pF (Typical) | 1.5 pF (Typical) |1.2 pF (Typical)
Load Capacitance (Cl) 12.5 pF (Typical)

Operating Temperature Range -10to +70°C

Storage Temperature Range -40to +85°C

Drive Level 1.0 ¢« W max.

Shock Reesistance + 5 ppm max.

Aging

+ 3 ppm max. per year

Eugivalent Series Resistance (ESR)

AGX-T15 32.768 kHz 50 KQ Max.
AGX-T26 32.768 kHz 50 KQ Max.
AGX-T38 32.768 kHz 35 KQ Max.
Dimension: (mm)
o™
O m‘ :

0

L1

AGX-T15 | 5.940.2 | 5.0 Max | ¢1.5+0.2 | ¢0.18+0.02 | 0.5+0.2
AGX-T26 |7.5£0.2 | 6.3 Max | ¢2.0+0.2 | ¢0.25+0.02 | 0.7+0.2
AGX-T38 | 10.0£0.2| 8.0 Max | ¢3.0£0.2 | ¢0.32+0.02 | 0.8+0.2




THE FREQUENCY CONTROLLEE

Frequency Range

12~27.0 MHz

linder Dip Crystal

AGX-T26M, AGX-T38M,
AGX-T39M, AGX-T310M

4.0~50.0 MHz

Mode of Oscillation

ATl- cut / Fundamental (4.0 ~ 30.0 MHZz)
AT- cut / 3rd Overtone (30.1 ~ 50.0 MHz)

Frequency Tolerance at +25C

AT- cut: + 30ppm at 25°C

Frequency Stability

AT- cut: £ 50 ppm over -10 ~ + 70C

Shunt Capacitance (Co)

5pF Max.

Load Capacitance (Cl)

16 pF Typ.(Please specify)

Storage Temperature Range

Drive Level 10~100 4 W
Operating Temperature Range -10~+70C
-40 ~ +85°C

Aging

Lessthan £3 ppm / year. (At 25£57C)

Eugivalent Series Resistance (ESR)

AGX-T26M
Frequency ESR Oscillation Mode
12~27.0 MHz 60 2 Max. Fundamental

AGX-T38M / T39M / T310M

Frequency ESR Oscillation Mode
4.0~5.9 MHz 150 Q Max. Fundamental
6.0~9.9 MHz 100 Q Max. Fundamental
10.0~30.0 MHz 60 Q0 Max. Fundamental
30.1~50.0 MHz | 100 Q Max. 3" Overtone

Dimension: (mm)

N
M {
(@] ;
[ N S
= Fy
Y H
Mode | L1 L2 D1 D2 B
AGX-T26M| 7.5 Max.| 6.440.2 | ¢2.060.2 | $0.19£0.02 | 0.8+0.2
AGX-T38M| 10 Max. | 8.2+0.2 | ¢3.060.2 | 0.32£0.02 | 0.8£0.2
AGX-T39M| 10 Max. | 9.0¢0.2 | ¢3.040.2 | $0.32+0.02 | 1.140.2
AGX-T310M| 10 Max. | 10.0¢0.2 | ¢3.0¢0.2 | $0.32£0.02 | 1.120.2




 Crystal acx1asu/mags 1a9ss 11495+ 1TU1/TU5

THE FREQUENCY CONTROLL "

Frequency Range

1.0 ~ 200 MHz

3.2~70 MHz

1.0-200MHz

Mode of Oscillation

2.01-45.0MHzAT-cut Fund.
24.0~100MHz: AT- cut 3" Overtone
80.0~160MHz: AT-cut 5™ Overione

110~200 MHz: AT-cut 7™ Overtone

3.2~30.0 MHz: AT - cut Fund.
27.0~70 MHz: AT- cut 3" Overtone

24.0~48.0 MHz: BT - cut Fund.

3.2~30.0 MHz: AT - cut Fund.
27.0~70 MHz: AT-cut 3" Overtone

24.0~48.0 MHz: B T-cut Fund.

Frequency Tolerance

SL-cut 50 ppm at 25C

AT-cut £30 ppmat25C

AT-cut: +30 ppmat 25T

BT-cut £50 ppm at 25C

SL -cut +50 ppm at 25 T

AT -cut: £30 ppmat25 T

Frequency Stability

SL -cut: £100 ppm over-10~+ 70T

AT-cut: £50 ppm over-10 ~+70C

AT -cut: +30ppm over -10~+70C

BT -cut: £100ppm over-10—+70TC

SL -cut: +10 0ppm over -10~+70C

AT-cut: £50ppm over-10~+700TC

Shunt Capacitance (Co)

7pF Max.

Load Capacitance (CL)

8 pF ~ 32 pF for Series

Drive Level 100 ¢ W Typical

Operating Temperature Range -10 ~ +70°C

Storage Temperature Range -40 ~ +857C

Aging Less than £3 ppm / year. (At 2557C)

Eugivalent Series Resistance (ESR)

1.0~1.3 SL cut 5000 Q | 7.01-10.0 AT cut Fund. 35 Q
2.01~3.0 AT cut Fund. 400 Q 10.0~30.0 AT cut Fund. 25 Q
3.01~3.2 AT cut Fund. 200 @ | 30.01~45.0 | AT cut Fund. 20 Q
AGX-T49U| 3.21-3.5 AT cut Fund. 150 © | 24.0~100.0 | AT cut 3™ O/T 40 Q
3.51~3.9 AT cut Fund. 120 Q | 80.0~160.0 | AT cut 5° O/T 70 Q
3.91~5.0 AT cut Fund. 100 Q2 |110.0~200.0 | AT cut 7™ O/T 120 ©

5.01~7.0 AT cut Fund. 50 O
3.2~3.4 AT cut Fund. 300 0 13.0~30.0 AT cut Fund. 40 Q
3.5~4.0 AT cut Fund. 150 24.0~40.0 BT cut Fund. 40 Q
AGX- 4.1~4.9 AT cut Fund. 120 @ 40.1~48.0 BT cut Fund. 30 0
T40S /T4955| 5.0~5.9 AT cut Fund. 100 © 27.0~30.0 | ATcut3“o/T 150 ©
{495+ 6.0~8.9 AT cut Fund. 80 30.1~-50.0 | AT cut3™O/T 100 ©
9.0~9.9 AT cut Fund. 60 0 50.1~70.0 | AT cut3™ O/T 80 O

10.0~12.9 AT cut Fund. 50 0
1.0-1.2 SL cut Fund. SK 0 1.0-10.99 AT cut Fund. 60 O
4.0~4.9 AT cul Fund. 150 Q 11.0~12.9 AT cut Fund. 40 Q
5.0~5.9 AT cut Fund. 120 © 13.0~45.0 AT cut Fund. 25 0

AGX-TU1
6.0~6.9 AT cut Fund. 100 © 30.0-50.0 | ATcut3™ oO/T 40 Q
7.0~7.9 AT cut Fund. 90 O 50.0~100.0 | AT cut 3™ O/T 50 Q
8.0~9.9 AT cut Fund. 80 Q 80.0~200.0 | AT cut5™ O/T 80 Q
10.0~11.99 AT cut Fund. 60 Q 90.0~135.0 | AT cut 3® O/T 40 Q
12.0-14.99 AT cut Fund. 50 Q 90.0-159.9 AT cut 5™ O/T 100
AGX-TUS

15.0~35.0 AT cut Fund. 30 Q | 160.0~200.0| AT cut5™ O/T 80 Q

35.0~89.99 | AT cut3™ O/T 60 Q

3




I AGX-T49U / T49T / T49S / T49SS [ TA9S+/
TUT/TUS

Crysta

THE FREQUENCY CONTROLLI

Dimension: (mm)

AGX-T49U [ T49T

'F— 10.3 Max —»

Type H
T49U |13.6%x03
T49T |[11.2£0.3

H 4 -H— 4.0 Max
11.5 Max
. n
=<
bR T ® ©) Ig
+ J 13
™
[3¢]
¥ 00.45+0.05
glass insulator
‘ ) 4.88+0.2
AGX-T49S / T49SS / T49S+
3.8 Max
| 10.6 Max |
I( " (——);
Ll
iH
A
13.2 Max Type H
v i T49S 3,602
> 488202 00.45+0.05 T49SS | 2.5%0.2
<« 1M5Max | T49S+ | 2.0%0.2
(@ @) Ed.BMax
AGX-TU1/TUS
7.0£0.2
= i - 12 =
|
7.810.2
e — H

1

TU1 8.0Max | 3.2Max | 2.3Max

i

“ |I Gilass Insulator —“- TUS | 6.0Max | 3.2Max | 2.3Max
!

375

2000

(.35
(0.43 available)



A tal AGX-5495/5495S5/5495+/57050/56035/
55032/54025/53225/52520/52016

THE FREQUENCY CONTROLL "

Frequency Range MHz
3.2-30 6-40 8~-50 8-40 12-40 12-40 12-50 24-50
(Fundamental)
Freguency Range NMHz
5 27-80 30-~130 40-125 40-~125 16-50 20-52
(3" Overtone)
Frequency Tolerance AT-cut: £30ppm at 25°C
Freguency Stability AT-cut: 30ppm over -10 ~ +70°C
Shunt Capacitance (Co) 7pF Max.
Load Capacitance (CL) 8 pF ~ 32 pF or Series 8pF or 16pF
Drive Level 100pW Typ.
Operating Temperature Range -10 ~ +70°C
Storage Temperature Range -40 ~ +85°C
Aging Less than 3 ppm / year. (At 25+5°C)
Eugivalent Series Resistance (ESR)
3.200~3.999 Fundamental 150 Q AGX- 40.000~67.000 3" Overtone 70 Q
4.000~4.999 | Fundamental | 120 @ || ©593° | 67100~125.000| 3“oOvertone | 90 ©
5.000~5.999 Fundamental | 100 AGX- 8.000~40.000 Fundamental 50 Q@
6.000~8.999 | Fundamental | 80 @ || ©°9%2 | 40.000~125.000| 3 Overtone | 60 ©
AGX-
9.000~9.999 Fundamental 60 Q2 12.000~15.000 Fundamental 60 Q
S495 AGX-
10.000~12.999 Fundamental 50 O $4025 16.000~20.000 Fundamental 40 Q
S495S
13.000~18.999 Fundamental 40 Q 21.000~50.000 Fundamental 30 Q
DS 19.000~50.000 Fundamental 35 0 12.000~15.000 Fundamental 100 ©
30.000~44.999 3™ Overtone 80 O AGX- 16.000~20.900 Fundamental 70 Q
45.000~59.999 3™ Overtone 70 O Secsh 21.000~29.900 Fundamental 60 O
60.000~79.999 3™ Overtone 60 Q2 30.000~52.000 Fundamental 50 Q
6.000~9.999 Fundamental 60 O AGX- 12.000~20.900 | Fundamental 80 Q
10.000~11.999 | Fundamental | 50 ©Q 52520 | 54 000~50.900 | Fundamental | 60 Q
AGX-
S7050 12.000~14.999 Fundamental 40 Q 24.000~25.000 Fundamental 100 @
AGX-
15.000~40.000 Fundamental 30 O 52016 25.000~36.000 Fundamental 80 Q2
30.000~130.000 3™ Overtone 80 36.000~50.000 Fundamental 60 Q
AGX- 8.000~16.000 | Fundamental 80 Q
S6035 16.000~40.000 Fundamental 40 Q




~ARGO

THE FREQUENCY CON'I'RDL.LE& -

-
S

tal AGX-495/4955/5495+/S7050/S6035/55032

Dimension: (mm)

< T.0%02
s
N
3.8 Max 10.6 Max S £ e
|« , H
- . - #1 #2
i GND
H (Top VIEW)
l LAND PATTERN (REFERENCE)
a = oy
T 0.7 Max é_f 5y
~ _
3 —
- & g 13.0 Max . — B
Type H s 11.4 Max 2 e
|4 -| =
S49S | 42%01 | " 1 ’:!
$4988 [32+01] 32 L __ 1 s ) Stk
S498+ (28401 — T | I f PinNo |Connection SOLDER LAND(x4)
— L3 CRYSTAL
7 o d e
2.4 \\-"E:;:“ucé::\'c r l 4.60. 1_":
4.88+0.2 “ -
= L v
+l #1 #2 —_—
31‘ €03/ T s
AGX-S49S /| S49SS /| S49S+ AGX-S7050
AGX-S6035 AGX-S5032
6.0+0.2
= : * « 50002
T 4= o — GND
< | ta #4 #3
- #1 - -2 E:
(Top VIEW) L #1 #2
LAND PATTERN (REFERENCE) ag VIEW) [oND
: LAND PATTERN (REFERENCE)
— METAL CAP = — METAL CAP 5 |‘ 1g
— = Ly = 7
=T = ¢ 2.
- - =
— CERAMIC BAS & \— CERAMIC BAS = I i
x % 2 | |
= A l
1.6(x4)
SOLDER LAND(x4)
Pin No |Connection - PinNo |Connection : l‘ 2.6
: = - wl | #2
1.3 | CRYSTAL 2 [ 1,3 |cCrRysTaL )
& | : 0.3, g
2.4 Connected - 2.4 Connected =
| e with s Cover | e with a Cover g
#4 #3




al AGX-S4025/S3225/52520/S2016

THE FREQUENCW'
Dimension: (mm)
[, 4.0202 , 32200
| GND | GND
[ #4 #3 . #4 #3
3 ki
" #1 #2 l“ #1 #2

E—

(Top VIEW) GND
Example of a Termunal Land Areo

(Top VIEW) GND

LAND PATTERN (REFERENCE)

o ﬁ b

E¥ [ - P
1.4
7 . 2.0 s . 1.2 |
Pin No |Connection - Pin No |Connection 4---.-._»I
13 | CRysTaL 09 ¥ - = 13 | CRYSTAL 0758 _ _
r o | =
7 Connected = C ted -
2.4 with a Cover l— 2.4 w?l:r:;cé:ver b
AGX-54025 AGX-§3225
AGX-52520 AGX-S2016
‘ 2.6 Max "
-« . |
— GND 2.00.1 |
tz #4 #3 | GND
= N #4 #3
v #1 2 s
hd #1 #2

Pin No Conneci‘iun!
1.3 CRYSTAL
2.4 GND

(Top VIEW) GND

1.60

1.2

(Top VIEW) GND

1 275
;t |r‘

1‘ O
5 P’ =
0.875
{Recommended Land Pattern)

Pin No |Connection
1,3 CRYSTAL

: Connected
2,4 with a Cover |




THE FREQUENCY CONTROLLEE

f0rs DIP ncxo-114, AGX0-T8

Frequency Range

20kHz~125MHz

Frequency Tolerance

+20ppm, £50ppm, £100ppm

Output Logic TTL/CMOS
Power Supply Voltage VDC 3V~5V or 2.8V
Input Voltage (Vob) Vop 3.3V DC Voo 5.0V DC
TTL 2.4V min. 2.4V min.
Output Voltage HIGH"1"
CMOS 2.97V min. 4.5V min.
TTL 0.4V min. 0.4V max.
Output Voltage LOW"0"
CMOS 0.33V min. 0.5V max.

Current Consumption

15~45mA(frequency dependent)

Operating Temperature Range

0to+70C

Storage Temperature Range

-40 to +857C

Aging

Less than +5 ppm/year. (At 25+5C)

Dimension: (mm)

11.0 max

AGXO-T8
13.1 Max
1
- | <
o 5
Z ] -
= =
o . =
11.0 Max
AGXO-T14
70 5 Max *‘
a )
- r ’Eu E
L e ]
3 < ~

}»18.5 Max**{

3-¢1.6 glass stand-off

7.8 max

% . | PinNo Connection
E = (1) No connection
=]
y e 9 #1 (2) Output disabled
g’ } when low
(,}L I | #4 | Groud
= 3 #5 Output
162 #8 Supply voltage
$0.45
4-¢1.8 glass stand-off Pin No Eefinerhin
: %
= | B (1) No connection
N——3 #1 -
5 Output disabled
§ E :f ? (2) wheF:: low
" fT l IR #1 | Groud
W E=0 3
15.25 | #8 Output
$0.45 #14 | Supply voltage




Frequency Range

SMD AGX0-S7050/S5032/S3225/52520/S2016

THE FREQUENCY CONTROLL "

TMHz~150MHz

Frequency Tolerance +20ppm, £50ppm, £100ppm(+5ppm)
Output Logic TTL/ CMOS
Power Supply Voltage VDC 3V~5V or 2.8V
Input Voltage (Vob) Vop 3.3V DC Vob 5.0V DC
TTL 2.4V min. 2.4V min.
Output Voltage HIGH"1"
CMOS 2.97V min. 4.5V min.
TTL 0.4V min. 0.4V max.
Output Voltage LOW"0"
CMOS 0.33V min. 0.5V max.

Current Consumption

15~45mA(frequency dependent)

Operating Temperature Range

0to +70°C

Storage Temperature Range

-40 to +85°C

Aging

Less than 5 ppm/year. (At 25+57C)

DIMENSION(mm)

AGXO0-S7050

-

METAL CAP

T2, U, --CERAMICBAS _.___,
|
: |:
=L
=
™
uy
T 1.8(1.6)50.1
= .,| P-E
3| i
[T ARy e i k‘]
- W, M 1] =
it =
@ o
| v
; ] L]
)‘ [+ >

#1E/D #2GND

5.08 MAX

#30OUTPUP #4Voo

AGX0-55032

. 20

META L_ CAP
‘ [ CERAMICEAS ...

1 #2 —

4 #3

|1.5

. —¥
‘ 2.54.41 ‘

#1E/D #2GND #30UTPUP #4Voo




THE FREQUENCY CONTROLLI

Dimension: (mm)

S SMD AGX0-53225 / S2520 / S2016

3.3 Max

METAL CAP

\ --CERAMIC BAS

#1E/D #2GND #30UTPUP #4Voo

e

AGX0-53225

METALCAR, e
VL .‘ i ..CERAMICBAS

+*

—r

g

=

b5

v

— 0.840.1

0.8
.

>

3

—_
Hz:
~

0.6120.1

-

I
w
I+
=N

#1E/D #2GND #30UTPUP #4Voo

AGXO0-52520

(Top)

20401
#3

1.6X0.1

o #

| o7
# [T " #

| #4 #3
[
0.58
(Bottom)

AGX0-52016

(Side)
METAL CAP

1 v CERAMIC BAS

— | 0.8 Max
le-

0.88
e

»| 0.78 |«

. r

1.28
(Recommended Land Pattern)

#1E/D #2GND #3OUTPUP #4Voo

10




Reflow:

300

ks
[
<

200

ameradway Suraplog
n
=

100

50

THE FREQUENCY CONTROLL "

Test Circuit:

Soldering
260t5¢C
10 Sec. Max
ig :
! Soldering !
Preheating 240%5C Slow Cooling
//Tiw/l 30 Sec. Max
i
90%30 Sec Time (Sec.)
il
-~ RL
T.P. :
+ — A + ’ #14 #8 —e 4
[ #1  #7
DC |
POWER VvV ~CL
SUPPLY
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) DIP acvco-114, Acvco-T8
THE FREQUENGY CONTROLLER

Frequency Range 500kHz~125MHz
Frequency Tolerance +20ppm, £50ppm, =100ppm
Output Logic TTL/ CMOS
Power Supply Voltage VDC 3V~5V
Input Voltage(Vob) Voo 3.3V DC Vobp 5.0V DC
TTL 2.4V min. 2.4V min.
Output Voltage HIGH"1"
CMOS 2.97V min. 4.5V min.
TTL 0.4V min. 0.4V max.
Output Voltage LOW"0"
CMOS 0.33V min. 0.5V max.

; From = 30ppm to +150ppm | From + 80ppm to +200ppm
Frequency Pulling Range

Control Voltage:0.3 to 3.0 | Control Voltage:0.5 to 4.5

Current Consumption 15~45mA(frequency dependent)
Operating Temperature Range 0 to +70C

Storage Temperature Range -40 to +85C

Aging Less than 5 ppm/year. (At 25+5C)

Dimension: (mm)

AGVCO-T14 (3)-1.4°
a z 2
20.2+0.2 0.45 Pin No Connection
7
e l- -_‘ & j g_i_g #14 Supply Contral
o = 1 © # | GND
1 14 8 15.25 #1 Voltage Control
-3 —1 \-(4).1.3"
10.7£0.2
AGVCO-T8 .
1254002 (3)-1.5
i | 1 ‘ 4 (3)1 78° el Pin No | Connection
[ (o] —‘@ 1_ 6 . - & #3 Supply Contrcll
c+:| ; c+:| Qf w/ (2] Lr #5 Output
Wy — ~l ' i-t—— 6.0 wvi ”T
ci . Sl 1o’ - #4 GND
a a 8 5 762 #1 Voltage Control
10.1 7.62+0.2
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MD AGVCO-SV7050 / SV7050B
THE FREQbENCViD.ET_H_?-LEB

Frequency Range 500kHz~125MHz
Frequency Tolerance +20ppm, £50ppm, =100ppm
Output Logic TTL/ CMOS
Power Supply Voltage VDC 3V~5V
Input Voltage(Vobb) Vobp 3.3V DC Vobp 5.0V DC
TTL 2.4V min. 2.4V min.
Output Voltage HIGH"1"
CMOS 2.97V min. 4.5V min.
TTL 0.4V min. 0.4V max.
Output Voltage LOW"0"
CMOS 0.33V min. 0.5V max.

) From £ 30ppm to £150ppm | From + 80ppm to £200ppm
Frequency Pulling Range

Control Voltage:0.3 to 3.0 | Control Voltage:0.5 to 4.5

Current Consumption 15~45mA(frequency dependent)
Operating Temperature Range 0 to +70C

Storage Temperature Range -40 to +85C

Aging Less than +5 ppm/year. (At 25+57C)

Dimension: (mm)

ag—s I I, Pt w-5.0810.2 =

2.510.2

=]

L—o 5+0 2Aj
——‘ |—-L2?

Pin No Connection
1 Voltage Control
2 Tri-State
3 Ground
4 Output

BE VI No-Connaction
6 Supply Control

13



THE FREQUENCY CONTROLLEE

YCTCXO nGTCOMGVCTCO-ST5032/5VT5032

Nominal Frequency Range

10.000-36.000 MHz

Standard Frequency

13.000, 14.400, 19.200, 19.680, 26,00 MHz

Tolerance (@257C) +0.5ppm Max.
Frequency | Temperature +1.0 ppm (0C ~ +50°C), 2.5 ppm (-30°C ~ +85C)
Stability Supply Voltage +0.2ppm (Vcc £ 5%)
Aging(+257C) +1.0 ppm / year Max.
Temperature Operating 0C ~+507C, -30C~ +85TC
Range Storage -40C ~ +857C
Power Supply Voltage(VDC) +2.7V ~+5.0V(¥5%)

Curretn Consumption

2mA Max.(Load)

Ext. Control Voltage

oad 10K Q/10pF
Level 0.8Vp-p Min.
Output Waveform Clipped Sine Wave
FFhase Nolse (G110 -130 dBc / Hz Typ. (@ |.0KHz)**
kHz) [dBc/Hz]**
Extenal Freq. Tunning _ +8.0ppm Min.((Positive)
Control Range
Function

+1.5V 1.0V

Please consult with our sales department for other parameters.
*Do not clean this TCXO by ultra sonic-wave or liquid.
**Performances vary based on different specification.

Dimension: (mm)

5.0+0.2 Terminal Connection
. TCXO |VC-TCXO
[ #1 Ne Veant
' ph #2 Gnd
T _1__ -ftl! #3 Output
. ™
] #4 + Vee
|
S
+H
| )

3.8

1.4MIN. 1.0
.
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CX 0 AGTCO/AGVCTCO-ST7050/SVTT050

THE FREQUENCY CONTROLL

Nominal Frequency Range

10.000-26.000 MHz

Standard Frequency

12.8, 13.0, 14.4, 15.36, 19.20, 19.68, 26.0MHz

Tolerance (@25C) +0.5ppm Max.
Frequency | lemperature 1.0 ppm (0C ~+507C), 2.5 ppm (-30C ~+857C)
Stability Supply Voltage +0.2ppm (Vec 5%)
Aging(+257C) +1.0 ppm / year Max.
Temperature | OPerating 0C —+507C, -30C —+85C
Range Storage -40C ~ +85C
Power Supply Voltage(VDC) +2.8V —~+5.0V (£5%)

Curretn Consumption

2mA Max.(Load)

Ext. Control Voltage

Load 10KQ2 /10pF
Level 0.8Vp-p Min.
Output Waveform Clipped Sine Wave
Phese Noise (@10 -130 dBc / Hz Typ. (@ 1.0KHz)**
kHz) [dBc/Hz]**
Extenal Freq. Tunning - +8.0ppm Min.((Positive)
Control Range
Function

+1.5V 1.0V

Please consult with our sales department for other parameters.
*Do not clean this TCXO by ultra sonic-wave or liquid.
**Performances vary based on different specification.

Dimension: (mm)

7.0+0.2
1
[m]

—— ~
=

.

o

(a1

S

¥

«©

Terminal Connection
TCXO |VC-TCXO
#1 Ne Veont
#2 Gnd
#3 Output
#4 +Vee

4.2




THE FREQUENCY CONTROLLER.

DIP acocxo-T14

Standard Frequency (partiallist)

5, 10.0, 10.245, 3.000, 16.384 MH=z

Supply Voltage (Vcc)

+5.0 V D.C. £5% (voltage code "5") or
+12.0 V D.C. +5% (voltage code "12")
+15.0 V D.C. +5% (voltage code "15")

Type of Crystal Cut

AT-cut.Use "A" for crystal SC-cut. Use "S" for crystal
code. code.

vs Operating Temperature
Range

+1E-8 over -30 to +70°C.
custom spec on request

+1E-7 over -30 to +70°C.
Custom spec on request

> (referenced to +25°C)
B X +3E-9 max. after 72 hours | x3E-9 max. after 72 hours
g vs Aging /1 day . .
0] of operation of operation
%) . +5E-7 max. after 72 hours +5E-7 max. after 72 hours
c vs Aging /first year . ;
g of operation of operation
g vs short term +5E-11 max. +1E-11 max.
w o
vs 5% Supply Voltage
ERl 9 +10 ppb max.
Change
vs 5% Load Change +10 ppb max.
. Tuning Range +3.6E-6 min. T +8.8E-7 min.
g EE Control Voltage Range 0 to +5.0V or O to +10V D.C. (please specify)
ee W | Linearity +20%
§ EE’ Transfer Functlon Positive
T =
F~ | Input Impedance 20 K (O typical

Initial Frequency Accuracy(at+257C)

+2.ppm at time of shipment. With EFC at +2.5V+0.5V

Power Dissipation

5 watts at steady-state at +257C.

1.7 watts at turn-on.

Warm-up time(at +25°C)

10 minutes max. (to £2E-8 | 7 minutes max. (to +2E-8 of

of the nominal freq.) the nominal freq.)

Vou:Logic High "1"

4.5V D.C. min. for Vcc=+12V or +5.0V, 15pF load

o
8 g Voo:Logic High "0" 0.5V D.C. min. for Vcc=+12V or +5.0V, 15pF load
g o Duty Cycle 45% ~55% measured at (Vop - Vo, )/2
R g Rise Time and Fall Time 10n sec. max. (90% 10% Vcc)
0 Load 15pF
Output 0 to +17dBm min. Please specify.
© % Load 50 Q)
03 Harmonics -20 dBc
Spurious -80 dBc
Dimension:(mm)
Pin No | Connection
15.24+0.2
b g #1 |Voltage Control
- 202:02 i il o
p_!r e ;cl #8 Output
iL I ‘“E: :‘QI : _%_F § #14 | Supply Voltage
o <
h S—
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® Feature:

» Small size, light weight.
* Wide frequency range.
® Resistance weld hermetic seal.

® 12.5 kHz Channel Spacing

dB KHz dB KHz dB dB

MCF DIP  acMmcF-TFU1/TFUS / TFUT

THE FREQUENCY CONTROLLER. .

10RO8A |10.7 MHz 2 3 |£3.75 KHz [20| *18 KH=z 2 2 TFUT
21R08A ([21.4 MHz 2 3 |x3.75 KHz [20| =18 KH=z 0.5 1.5 TFU1
21R08B [21.4 MHz 4 3 |x3.75 KHz (40| =14 KH=z 1.0 2.5 TFU1*2
45R08A | 45.0MHz 2 3 [x3.75 KHz (10| %x12.5 KHz 1.0 2.5 TFU1
45R08B |(45.0MH=z 4 3 [£3.75 KHz (30| x12.5 KHz 1.0 4.0 TFU1*2

® 2.50 kHz Channel Spacing

dB KHz dB KHz dB dB

21R15A ([21.4 MH=z 2 3 |£7.5 KHz| 18 | £25 KHz 0.5 1.5 TFU1
21R15B |21.4 MHz 4 3 | 7.5 KHz | 40 | 25 KHz 1.0 2.5 TFU1*2
45R15A |45.0 MHz 2 3 |£7.5KHz| 15 | 225 KHz 1.0 2.0 TFU1
45R15B 45.0MHz 4 3 |x7.5KHz| 30 | 25 KHz 1.0 3.0 TFU1*2

® 50.0 kHz Channel Spacing

dB KHz dB KHz dB dB

21R30A 21.4 MH=z 2 3 +15 KHz | 15 | £45 KH=z 0.5 1.5 TFU1
21R30B 21.4 MHz 4 3 +15 KHz | 40 | £50 KHz 1.0 2.5 TFU1*2
45R30A 45.0 MH=z 2 3 +15 KHz | 15 | £50 KHz 1.0 2.0 TFU1
45R30B 45 .0MHz 4 3 +15 KHz | 40 | +60 KHz 1.0 3.0 TFU1*2
Dimension:(mm)
AGMCE-TFUT AGMCE-TFU1 /TFUS 4 pole MCF (paired packages)
22102
—10,320.2 w— - —= .68 f%__ H - e "-'-l\_ —
i s s - — f—
o glalssinsulainr E| g_{b = L _/—2‘ o H ‘ r i
= - MODEL NAME | | ‘
| i e d .
= ,_ u || |
4 1 — 115202 =-— | 1 L ‘
E | Compling capacitince
o | 0,430 |
2 1 T
' N “ u H ]

17
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= SMD  AGMCE-SF7050

THE FREQUENCY COMNTROLL

® Feature:

» Small size, light weight.
e Wide frequency range.
® Seam type.

® 12.5 kHz Channel Spacing

dB kHz dB kHz dB dB
21R08A |21.4 MHz 2 3 | *3.75kHz |20| %18 kHz 0.5 1.5
45R08A | 45.0MHz 2 3 |*x3.75kHz |10 #12.5 kHz 1.0 2.5

® 25.0 kHz Channel Spacing

dB kHz dB kHz dB dB
21R15A |21.4 MHz 2 3 |x7.5kHz | 18 | 25 kHzZ 0.5 1.5
45R15A |45.0 MHz 2 3 |7.5kHz | 15 | 25 kHz 1.0 2.0

@ 50.0 kHz Channel Spacing

dB kHz dB kHz dB dB
21R30A (21.4 MHz 2 3 | 15 kHz | 15 | #45 kHz 0.5 1.5
45R30A |[45.0 MHz 2 3 | #15kHz | 15 | £60 kHz 1.0 2.0

Dimension:(mm)

s 2 3
P o o
Q B '
¥ /i
alk ‘ 4.60
7.00% 0.2 .
)
CONNECTION
(TOP VIEW) GND

= T M

w1 s

GND

OutPut
#3
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W Devices ncsp-TsFi1

THE FREQUENCY CONTROLL ”

SAW Filter 433.92 MHz AGSD-TSF11

® Maximum Rating:
1.Input Power Level: 0 dBm
2.DC voltage: 0V
3.Operating Temperature: -15C to +60C
4.Storage Temperature: -40°C to +85C

® Electrical Characteristics:

Center frequency Fc MHz - 143392 -
Insertion Loss ILmin (reference level) dB - 2.3 3.5
3dB Bandwidth BW34s MHz 4 7.7 -

Attenuation: (Reference level from ILmi, )

Fc -100 to Fc —200 MHz dB 56 64 -
Fc -25 to Fc —100 MHz dB 40 55 -
Fc-10.7 MHz dB 42 59

Fc +25 to Fc +100 MHz dB 40 60 -
Fc +100 to Fc +200 MHz dB 40 52 -
Source impedance Zs Q - 50 -
Load impedance Z Q - 50 -

Note: ILnyin is the minimum of the pass band attenuation. The center frequency
F. is the mean value of the upper and lower frequencies at the 3dB filter
attenuation level relative to the ILmin.

Dimension:(mm)

(11120.2) Measurement Circuit

\ ~ ( Network 2 3 Network
o Analyzer [ ] [ ] Analyzer
g @ S @ @ 50 ¢ 500

7 #1 B2 43 #4 1T T

1 E

: . Pin No | Connection
] #1 Input
2 #2.#3 GND
#4 Output
Aokl L AE4XI=TED |

19



~ARGO

THE FREQUENCY CONTROLLI

\W DEVICES agsp-ssTc2520

® SAW Filter 1575.42 MHz for GPS AGSD-SST(C2520
® Maximum Rating:
1. Maximum Input Signal Level: +10 dBm
2. Maximum DC Voltage: 5V
3. Operating Temperature: -40°C ~+85C
4. Storage Temperature: -50°C ~ +100C

® Electrical Characteristics:

Center frequency Fc (dB) - 1575.42 -
Insertion loss within Fc £1 MHz IL (dB) - 2.7 3.5
Amplitude ripple (p-p) within Fc £1 MHz (dB) - 0.07 1.0
Attenuation (Reference level from 0 dB)

1475.42 MHz (dB) | 35.0 40 -
1535.42 MHz (dB) | 30.0 37 -
1615.42 MHz (dB) | 30.0 60 -
1675.42 MHz (dB) | 40.0 62 -
VSWR within Fc 1 MHz - 13 2.0
Source impedance Zs Q - 50 -
Load impedance Z. Q - 50 -

Notel. No matching network required for operation at 50 (2

Dimension:(mm)

L0 MA
Measurement Circuit

5001

puk D——

20



7ic Resonators DIP accrzma iz ARGG

THE FREQUENCY COMNTROLL =

® TZTA WS Series of Ceramic Resonator

® Technical Characteristics:

1.80-50.00MHz

ZTALMG 1.78~-6.00 +0.5 *03 -25-85 *03
ZTAWSLIMG 1.79~6.00 +0.5 +03 -25~-85 £0.3
ZTALSOMG 3.00~-8.00 +0.5 +03 -25~-85 *0.3
ZTAOMT 6.00~13.00 +0.5 +0.3 -25-85 +0.3
ZTAOMX 12.00~-60.00 +0.5 +03 -25~-85 £0.3

Test Circuit For MOS IC

10.0max
———

? Voo
IC IC
Output
MQ
A IC(MG,MT):  1/6TC4069UBPx 2
0 {MX) 1/6TCT4HCUD4x2
Il:l CiCx(MGMT):  30pF
i (M) 30pF(13.01~20.0MHz)
fro - X 15pF (20.01~25 99MH;z
Ci 5pF(£6.00~—50,00MH:))

X:Ceramic Resonator
Voo @ +5V

T
e
MG : 7 .5max; *1 LS/WS - 5.5max
*MT - 10.0 max; *2 LS/WSLIMG : 4.0 max
MX - 12.00~23.99MHz, 10.0 max
24 00~31.99MHz, 7.5 max
32.00~60.00MHz, 6.5 max

® TZTT Series of Ceramic Resonator With Built-in Capacitor 1.80-50.00MHz
® Technical Characteristics:

ZTTOMG 1.79~6.00 +0.5 +03 -25-85 +03
ZTTWSLIMG 1.79-6.00 +0.5 +03 -25~85 03
ZTTLSOMG 3.00~8.00 +05 +03 -25-85 +03

ZTTOMT 6.00~13.00 +0.5 +03 -25-85 +03

ZTTOMX 12.00~60.00 +0.5 +03 -25~85 03

Q Voo
IC IC
Output
1M
T
A4 IC(MG,MT): 1/6 TC4068UBPx2
A ID. ¥ (MX)  1/6TCT4HCUD4XZ
] @ @ K:Ceramic Resonator
o I_L_l Voo: +5V
@ @ ~o25x0.4 132,
i W % @rir x

*MG: 8.0max;

*MT : 10.0 max;

MX - 12.00~13.00MHz, 12.0 max
13.01-60.00MHz, 10.0 max

*1 LS/WS : 5.5max
*2 LS/WSLIMG : 4.0 max
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RGO

THE FREQUENCY COMNTROLL

Resonators SMD accrszia/sz

SZTACC/CS/CV OMG/MT/MX
SZTTCC/CS/CV OMG/MT/MX
SZTACC/CS/ICVOMG/MT/MX  Series of Ceramic Resonator 2.00-50.0 MHz
SZTTCC/CS/CVOMG/MT/MX
® Electrical Characteristics:
SZTACCOMG
SZTTCC OMG 2.00-8.00 +0.5 +0.3 +0.3
SZTACS/CVOMT
SZTTCS/CV OIMT 7.00-13.00 +0.5 +04 +0.3
SZTTCS OMG 13.01-50.00 +0.5
SZTACVOMG ] +0.5 +0.3 +0.3
SZTACVO MG 16.00-50.00 0.
® Figure And Dimensions S—
[T
o |0 |0
pa| =P |p,
L. 0|
@ L
i
: ZTTCSICVOIMT/MX

ZTTCCOMG

SZTA/IZTTCC MG 7.4£0.2 3.4+0.2 1.840.2 1.240.2 1.240.2 2540.2
SZTA/IZTTCS MT/MX 4.7%0.2 41202 (1.2+A)%0.2 1.0+0.2 0.8+0.2 1.95+0.2
SZTA/IZTTCV MT/MX 3.7£0.2 3.1£0.2 (1.0+A)£0.2 0.9£0.2 0.7£0.2 1.6%0.2

Note :A stands for thickness of the ceramic clement ,which varies with the frequency.The range of
the thickness is 0.1 to 0.7mm.

No middle terminal for ZTA series
® Packing Method

O0O00 OOOO0OO

FHH HHNR

cooo

SeH

O00O0

]

(-

Blank Pocket

10 Pitches

|
A

Loaded Pocket

22

Blank Pocket

10 Pitches

Leader

200mm
Maximum




esonators SMD accrszia)szTT

THE FREQUENCY CONTROLLER. .

=T

Dimensions (mm)

Type Dimensions (mm)

SZTACCOMG
SZTTcCOMG | 38|7.8(16.0( 7.5 54
SZTACSOMT/MX g
oo | 5.0 [44]120] 55 (17580 | 40 (2015 |16 | 10| 034503
SZTACVOMT/MX

szTTovOMTIMX | 34 |40 [120] 55 i

!
EEENEEE=EE |

17922 |60typ [12.4 min [ 19.4 max | 1000 typ. 12 o
1792 |60typ |16.4 min [22.4 max | 1000 typ. 16
330£3 |80 min [12.4 min [ 19.4 max | 4000 typ. 12
33023 |80 min [16.4 min | 22.4 max | 4000 typ. 16
Test Condition of Peeling Strength Recommended Reflow Soldering Standard Conditions
5 [ |l
® 220-230°C| Within 10sec,
3 J
0.196~0.686N B W \
Peeling Strength Top Tape g 150 TTTTTTIIITT
DT e . -
AVAVAVAVAWAUAWAW AWAWAW b4 =
//Carriar Tape Pulling Direction Pre-heating o Within 20~40sec.

Recommended Land Pattern

Ta E!

1

— 1| T2

i
I
|
|

|
|
|
| =

60 120 T Times)

SZTAISZTTCC (MG) | 1.5%0.3 [1.7£0.3 |25:0.3 [4.0£0.3
SZTAISZTTCS (MT/MX)| 1.3£0.2 [ 0.830.2 [1.95%0.2| 5.1t0.2
SZTAISZTTCV (MT/MX)[ 1.0£0.2 [ 0.7£0.2 [1.5t0.2 |4.1£0.2
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FOX

APPLICATION SPECIFIC

tion Specific XpressO

designed specifically for

ETHERNET -GbE SONET - OC
FiBRe CHANNEL - FC SCSI, SATA, SAS -8

@ At Last...The Perfect Oscillator for Your Application!

Welcome to the world of Application Specific XpressOs available through Fox Electronics’ patented XpressO
technology. Fox has designed, manufactured and delivered more than 12 million XpressO oscillators. This has
given us all the expertise and experience needed to configure and characterize XpressOs that match your
application’s most precise and demanding needs exactly...and at cost points well below what you’d expect for
such advanced, application-specific technology. If you’re designing for Gigabit Ethernet, Telecom, Video, PCI,
PCI Express, SCSI, SAS, SATA or SDI, Fox has the perfect XpressO oscillator for you!

FXO-HC32 Series {::;; HCMOS 0.750 MHz - 180.000 MHz | 3.2x2.5x1.0 | 2.5V
FXO-HC33 Series w HCMOS 0.750 MHz - 250.000 MHz | 3.2x2.5x1.0 | 3.3V
FXO-HC52 Series h:::;ﬂ HCMOS 0.750 MHz - 180.000 MHz | 5x3.2x1.4 2.5V
FXO-HC53 Series Qf HCMOS 0.750 MHz - 250.000 MHz | 5x3.2x1.4 3.3v
FXO-PC52 Series {:"y LVPECL | 0.750 MHz - 1000 MHz 5x32x14 2.5V
FXO-PC53 Series w LVPECL | 0.750 MHz - 1350 MHz 5x32x14 3.3v
FXO-LC32 Series b:::;} LVDS 0.750 MHz - 1000 MHz 32x25x1.0 | 2.5V
FXO-LC33 Series l{:;; LVDS 0.750 MHz - 1350 MHz 32x25x1.0 | 3.3V
FXO-LC52 Series Qy LVDS 0.750 MHz - 1000 MHz 5x32x14 2.5V
FXO-LC53 Series & LVDS 0.750 MHz - 1350 MHz 5x32x14 3.3V
FXO-HC72 Series {:;; HCMOS 0.750 MHz - 180.000MHz | 7x5x 1.4 2.5V
FXO-HC73 Series l':‘::;; HCMOS 0.750 MHz - 250.000 MHz | 7x5x 1.4 3.3V
FXO-PC72 Series l'::;; LVPECL | 0.750 MHz - 1000 MHz 7x5x14 2.5V
FXO-PC73 Series i::?ﬁ LVPECL | 0.750 MHz - 1350 MHz 7x5x14 3.3v
FXO-LC72 Series '{l‘;ﬂ LVDS 0.750 MHz - 1000 MHz 7x5x14 2.5V
FXO-LC73 Series Q‘::}j LVDS 0.750 MHz - 1350 MHz 7x5x14 3.3v
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Epson Products Index

Crystal Unit
kHz Range Crystal Unit (Tuning fork)
MHz Range Crystal Unit (AT)

Resonator (SAW)
Crystal Oscillator

Programmable
Spread Spectrum
Low jitter SAW

Real Time Clock Module
Serial 4-Wire
Serial 3-Wire
I12C Bus
Parallel 4-bit

Package Dimension List

Application Guide
Handling Precautions

Precautions in Designing Oscillation circuits

Terminal materials of Epson products complied with
EU RoHS directive




Unit / Resonator

»kHz Range Crystal Unit (Tuning fork)

EPSON

EXCEED YOUR VISION

FC-12M - 2.05%1.2%0.6 32 kHz n— 77 5 kHz

FC-12D e 2.05%1.26%0.35 ©32.768 kHz

FC-13A = E3| 3.2x1.5x0.9 ©32768 kHz

FC-13F wn 3.2%1.5%0.6 932768 kHz

FC-135 wn 3.2%1.5%0.9 32 kHz W— 77 5 kHz

FC-255 ot 4.9x1.8x0.9 32 kHz E—— 100 kHz

MC-146 L 7.0%1.5%1.4 32 kHz s 100 kHz

MC-156 [2es ] 7.1%3.3x1.5

MC-306 = 8.03.8x2.54 20 kHz EE——————————————— 165 kHz
mc-a0s/206 | M 10.41x4.06%3.6 20 kHz E——— G5
mc-405/406 | HEEH E3| sox3sx254 20 kHz E— 165 kHz
C-002RX —_— ©2.0 '

C-004R = ®15 | ®32768 kHz

C-005R — 1.2 ;

C-2-TYPE === ®2.0 20 kHz I————— 1G5 kHz
C-4-TYPE S 015 32 kiHz E—— 120 kHz  ® 192 kHz

»MHz Range Crystal Unit (AT)

FA-118T e 1.6%1.2%0.35 24 MHz | ————— 54 iz
FA-128 = 2.0%1.6x0.5 16 MHz N 5 |
FA-20H ] 2.5%2.0=0.55 12 MHz m—— 45 MHz |
FA-238V = 3.2x25%0.7 12 MHz = 15999 MHz
FA-238 = 3.2%2.5%0.7 165 1V1H Z 60 MHz
TSX-3225 i 3.2%2.5%0.6 16 MHz ne— 2 \Hz
1431818 MHz
MA-306 m B.0x3.8x2.54
17.734 MHz =E—— 41 MHz
MA-406 m 11.7%4.8%3.7 4 MHz — 64 MHz"
* 8.0 MHz < {_nom < 8.2 MHz : Unavailable.
A-505/506 13.46x5.08%4.6 Available frequencies from{4 MHz to less than 5.5 MHz

M (4 MHz ,4.032 MHz ,4.096 MHz ,4.19 MHz ,4.194304 MHz

_ | 4433619 MHz ,4.5 MHz 4.8 MHz ,4.9152 MHz)
CA-301 = ®3.1 |

» Resonator (SAW)

NS-21R - Q 2.5%2.0%0.86 300 MHz — 500 MHz
NS-32R e Q 3.8x3.8x0.98 312 MHz _ 870 MHz
FS-335 Q 3.8x3.8x0.98 300 MHz _ 870 MHz
FS-555 Q 4.8x5.2x1.5 230 MHz "— 500 MHz
FS-585 Q 4.8%5.2x1.5 300 MHz — 500 MHz
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»SPXO

ggmg 10.5%5.8x2.7 (t: Max.) .

SG-3030JF 7.1%5.1x1.5 (t: Max.) | ®32.768 kHz

ggmgtg 3.6x2.8%1.2 (t: Max.)

SG-150 S*E 2.1%1.7%0.75 IMHz  e— 54 MHZ
SG211 SE 2 5v2.0x0.7 2375 iz mem— GO 11z
$G-210 B 2.5%2.0x0.8 Ztle — i
SC910 8D T 50 MHz me— 50 MHz
SG-310 series 3.2%2.5%1.05 e 80 MHz
SG-550 series 5.0x3.2x1.2 (t: Max.) - 2M — e

15MHz ee—— 75 MHz

TCO-710x series 5.0%3.2x1.0
|
SG-770 series 7.0%5.0%1.6 e 230 MHz
I
$G-771 PCD 7.0x5.0¢1.6 0 e -5
% . |
TCO-708x series 7.0%5.0x1.6 F-5 Mk TN
HG-2150CA 7.0%5.0¢1.4 1 1z — GOz
1
SG-645 series 7.1%5.1%1.5 (t: Max.) 2004 Mt ! R
S$G-636 series 10.5%5.8x2.7 (t: Max.) 221675 MHz { 1 A i
SG-615P C I
S$G-615 series 20.0000M 14.0%9.8x4.7 (t: Max.) 1.025 MHz ; 135 MHz
E 93524
SG-531 series DIP half size
I |
SG-51 series DIP full size 1.025 MHz 66.667 MHz
» Programmable

5G-8003 series

(1.8/25/3.3V) EA,CE, LB, JF, CA 1.0 MHz eeeeeee—————— 166 MHz
S5G-8002 series i

(3.3/5.0V) CEEBEIE CAIC A D0, D - 1.0 MHze———— 125 [MHz

SG-8000 series Programming Tool

| 2.1%1.7%0.75
External | (t: Typ.)
dimensions
(mm)
=

3.2%2.5%1.05 | 5.0%3.2%1.2 7.1%5.1%1.5
| @ETyp) | (& Max) (= Max)
= 2

7.0%5.0%1.4
| (tTyp)

10.5%5.8x2.7
(t: Max.)

14.0%9.8%4.7

. DIP halif size I DIP full size

16.0000 C 2PH
93578

EPSOMN
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» Spread Spectrum

S$G-9001 LB = 5.0%3.2x1.2 10 MHz ee————— 135 MHz
33V) (t: Max.)
St Of0) CA 10 MH;:z —————— ] 166 MHz
(3.3V) 7.0%5.0x1.4 !
$G-9001 JC 10.5%5.8x2.7 10 MHz —— 166 MHz
33V (t:Max.)

> Low-jitter SAW

XG-1000CA 50 MHZ s 170 MHz
CMOSs ! 0x1.
(1.812.5/3.3V) 7.0¢5.0x1.2
XG-1000 CB | 50 MHz n— 170 MHz
CMOSs . 2%1, |
(1.8/25/3.3V) 908 2l -
EG-2021CA ' 62.5 MHz nE—— 50 \Hz
CMOs 7.0x5.0x1.2 ;
(2.5V) | x5.0x
EG-2001CA 1106.25 MHz == 170 MHz
CMos 7.0x5.0x1.2
(3.3v) | "
EG-2002CA 625MHz — 170 MHz
LV-TTL 7.0x5.0x1.2
(33V) x5.0x
| Differential 100 MHz  EE———— 70 |MHz
EG-2121CB | LV-PECL i | '
(2.5v) LVDS
| Drfferenuél i E 5.0x3.2x1.4
EG-2102CB | LVPECL
(3:3V) LVDS
| Differential 100 MHz - p——— 700 MHz
XG-2121CA | LV-PECL
(2.5v) LVDS
" Differential 7.0x5.0%1.2
XG-2102CA | LVPECL
33V) LVDS
| Differential 53125 MHz () |7
| LV-PECL : i
I : S /)
{E2G5‘2,;21 CA LVDS PR O 53 125 MHz Tl]:l) MHz
HesL 100 MHZ— 350 MHz
' Differential 100 MHz ee————— 700 |Hz
| LV-PECL . . . . 3
_——-------—
:53(;:;3; 02CA — 7 ox5.0x1.2 53.125 MHz 700 MHz
HesL 100 MHz e 350 MHz
EG-2101CA  Differential —__— | 625MHz = 09999 MHz
(33V) LV-PECL 0.0 ; :
| Differential i 100 MHz ee————— 700 \Hz
| LV-PECL i | :
E——
HCSL 100 MHz n— 350 MHz
" Differential B i 100 MHz S (0 \MHz
| LV-PECL
EGS-:I; 01CA |\ps 7.0%5,0%1.2 | 100 MHz ——————— 700 VHz
— 100 MHz Ee— 350 MHz
EA2102CB | Differential [ 100 MHz
(33V) wveece | B 5092435
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»VCXO /VCSO

VG-4231CE
(1.8/2.8/3.3V)

3.2%2.5x1.05

3 MHz| e—— 60 MHz

VG-4231CB
(33V)

5.0%3.2x%1.2

1 MHz e——  81/MHz

VG-4231CA
(3.3/5.0V)

7.0x5.0x1.4

1 MHz m— 60 MHz

VG-4232CA
(3:3V)

7.0x5.0x1.4

60.0001 MHz

I o)) VHz

VG-4501/4502CA
(3.3V)

7.0x5.0%1.6

80 MHz s 125 MHz

VG-4512CA
(33V)

7.0x5.0%1.6

80 MHz NE— 200 MHz

EV-9100JG
(3:3V)

13.9%9.8x4.7

800 MHz —

2500 MHz

»TCXO

TG-3530SA
(1.5t0 5.5V)

T3530
E 1234A

10.1x7.4x3.2

©32.768 kHz

TG-5031CJ
(1.8V)

TG-5035CJ
(1.8V)

2.0x%1.6%0.73

13 MHz ee—— 52 MHz

TG-5021CG
(2.8V)

TG-5035CG
(1.8V)

2.522.0%0.8

13 MHz IS 5 \Hz

TG-5021CE
(2.8V)

TG-5035CE
(1.8V)

3.2x2.5%0.9

10 MHz e 40 MHz
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RX-4045SA 5= | 10.1x7.4x3.2 t(Typ) . .
High-Stability
RX-4045NB > | 6.3x5.2x1.4 t(Max)
RX-4581NB & | 6.3x5.2x1.4 t(Max) Built-in SRAM
2ew";:e RX4565SA @ 10.1x7.4x3.2 t(Typ) For Automotivetemperature range(+125 °C)
RX-4803SA < | 10.1x7.4x3.21(Typ) | Builtin DTCXO
RX-4803LC <> | 3.6x2.4x1.2t(Max) | High Stability
RX-5412SF <+ | 10.5x8.1x2.0 t(Max) | Built-in event recorderfunction
RTC-4701JE | | 7.3x6.2x1.5 t(Max)
Built-in Temperature Sensor
RTC-4701NB <= | 6.3x5.2x1.4 t{(Max)
RTC-4574SA <5 | 10.1x7.4x3.2 t(Typ)
RTC-4574JE | | 7.3x6.2x1.5 t(Max)
Simple Function
RTC-4574NB = | 6.3x5.2x1.4 t(Max)
RX-4574LC <> | 3.6x2.8x1.2 t(Max)
gew":-L RA-4574SA (8| € | 10.1x7.4x321(Typ) | For Automotive
RTC-4543SA <5 | 10.1x7.4x3.2 {(Typ)
Simple Function
RTC-4543SB <= | 11.6x8.0x2.0 t(Max)
RX-4575LC = | 3.6x2.8x1.2 t(Max) Built-in external event detection
RX-4571LC <= | 3.6x2.8x1.2 t(Max)
RX-4571NB <= | 6.3x5.2x1.4 t(Max) Low Backup Voltage
RX-4571SA < | 10.1x7.4x3.2 {(Typ)
RX-8025SA <= | 10.1x7.4x3.2 {(Typ) _ N
High-Stability
RX-8025NB = | 6.3x5.2x1.4 t(Max)
RTC-8564JE = | 7.3x6.2x1.5 t(Max)
RTC-8564NB == | 6.3x5.2x1.4 t(Max) Low power consumption
RX-8564LC > | 3.6x2.8x1.2 t(Max)
RA-8565SA .3 | € | 10.1x7.4x3.21(Typ) | For Automotivetemperature range(+125 °C)
RX-8571SA = | 10.1x7.4x3.21(Typ) | Low powerconsumption
Pcn RX-8571NB <& | 6.3x5.2x1.4 t(Max) 128 bit user RAMLong-
us
RX-8571LC &> | 3.6x2.8x1.2 t(Max) running timer (65000 hours)
RX-8581SA <= | 10.1x7.4x3.2 t(Typ) ] i
Simple Function
RX-8581JE <= | 7.3x6.2x1.5 t(Max)
RX-8581NB [ | <& |6.3x52x1.4t(Max) | For Automotive
RA-8581SA == | 10.1x7.4x3.2 {(Typ) Built-in EEPROM and unique ID-ROM
RX-8731LC = | 3.6x2.8x1.2 t(Max)
RX-8803SA <= | 10.1x7.4x32{(Typ) | Built-in DTCXO
RX-8803LC G | 3.6x2.4x1.2 t(Max)
RTC-7301SF ™ | 10.5x8.1x2.0 (Max) | Built-in Temperature
Parallel | RTC-7301DG <= | DIP 18 pin Available Alarm and Timer
4-bit | RTC-72421 <« | DIP 18 pin - _
4-bit simple Function
RTC-72423 < | 16.3x12.2x2.8 t(Max)
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e Dimension

(Unit:mm)
®SON
FC-12D 2.05:0.1 | 1.25:01  0.35Max.| 4
FC-12M 205:005 | 12#005 | 0.6Max. | 2
FC-13A 22101 15:01 | 09Max | 2
FC-13F 2.2:0.1 15:01 | 06Max | 2
FC-135 2.2:0.1 15:01 | 08:01 | 2
Crystal Unit FC-255 4.9:01 1.8:01 | 08201 | 2
FA-118T 16:01 | 12:01 [0.35Max.| 4
) FA-128 2.0:0.1 16:01 | 0.5Max | 4
Glass Lid type FA-20H 2501 20+01 | 0.55Max.| 4
TSX-3225 32:015 | 25:015 | 06Max | 4
FA-238, FA-238V 22:0.1 25:01 | 06201 | 4
| ‘ NS-21R 25:0.1 20:01 | 0.86:09 | 4
’ SAW Resonator  |FS-335/NS-32R 3.6:0.15 | 3.8:0.15 098:0.15| 6
D — FS-5655,585 48:02 | 52:02 | 15:02 | 8
' ' SG-211 25:015 | 20:0.15 | 07:01 | 4
%ir SG-210 25:015 | 20+0.15 | 08201 | 4
SG-310, SG-8002CE / SG-8003CE 232:02 | 25:02 1.05:0.15 4
TCO-710x series 50:02 | 32:02 | 10:02 | 4
SG-770/SG-771 series 70:02 | 50:02 | 16202 | 6
TCO-708x series 70:02 | 50:02 | 16:02 | 4
SG-8002CA ; SG-BO03CA 70:02 | 50802 |1_5 Max. | 4
i ; HG-2150CA 70:02 | 50:02 | 15Max | 4
Metal Lidtype Crystal Oscillator 1 55501CA 70802 | 50:02 | 14:01 | 6
~ S XG-1000C/ 70:02 | 50:02 [ 12:02 | 4
XG-1000CB 5002 | 32:02 | 11:0.15| 4
z EA-2102CB 50:02 | 32:02 | 135:015] 6
Lo ) EG-20" CA 70:02 | 50:02 | 12:02 | 4
EG-2121CB/ EG-2102CB 50:02 | 32:02 | 142015 6
|‘—'1L XG-2121CA{ XG-2102CA 70:02 | 50802 | 12:02 | 6
EG-21" CA/EG41* CA 70:02 | 50:02 | 12:02 | 6
H‘:ﬁ I “ VG-4231CE 32:02 | 25:02 |105:015 4
e VG-4231CB 50:02 | 32:02 | 12:02 | 6
VG-4231CA VG-4232CA 70:02 | 50:02 | 14201 | 6
VG-4501CA VG-4502CA VG4512CA | 7.0:02 | 50:02 | 16202 | 6
TG-6031CJ / TG-50235C 20:0.15 | 16:0.15  073:007| 4
TCXO TG-5021CG/ TG-5025CG 25:02 | 20:02 | 08:0.1 | 4
TG-6021CE / TG-5035CE 22:02 | 25:02 | 09:01 | 4
W FF-32N 262015 | 3.8:015 098015 6
FF-555 48:02 | 52:02 | 15:02 | 8
XV-3500CB/XV-3700CB
Gyro Sensor e ke 50:02 | 32:02 [ 13:02 | 8

®SON (Crystal Unit)
MC-146

®SON (Crystal Oscillator)
$G-150,SG-8003BA

®SON: RX-**** NB,RTC-**** NB

I 7] = 21401 0
(o O] |2 +~ ol 1
- - b -3
0i 67 o4 g O e
7.0 Max g = A |
il —Iﬁ: - |J | ‘g | 1_;
135 L | PR lI |
0125 | yid
S [coy [ e [ b [ ]w [ w [ww w[w]s[en
L MC-156 AT 33 15
- = : v | 16 (s 33 |25 |04 [ g2 | — |08 | 4
) MC-306/30A 38 254
o 5 Crystal Unit b B0Max | 19 | 09) | oo ‘ 32 [os [ ] — |55 | 4
7 48 37
O©° o MA406 mr 21 (2| 48 |40 (o7 [ | — |96 | 4
= = 4 = 5D 32 12 [ 00
s LB el ‘ 28 | 10 [ g2 | oD 254 | 4
o 5G-645 71 51 | 486 15 | 00
1 : Lo [SCTF 102 | 38 |OP) 155 |402| % | Max [wmin [08) 4
Ve =y T Crystal Oscillator |SG-636 105 58 27 | 005
i B M W] L ||w SG-*JC Max. | 36 |00 ] Mo ‘ 50 | 051 | vy | win, | 208 | 4
SG615 140 98 47 |02
SG-** JA Max. | 782 | — | max | 865 | 051 o | oMin, | 508 4
SETIC 35 28 T2 [ 00
20 | (04) ‘ 24 |02 0 g5 | 12
o B B Lc 102 102 Max. | Min.
Module RX= JE 7.0 6.0 15 | 00
RTC JE 03 | 45 [@78) 55 | 34 |02 [ oy | min | 065 20
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(Unit:mm)

(oo MC-405, 406 96 | tel] 254 | 2% 1051|209 (315 28 | 22
= . E 1346 5.08 16 02
j’ ._] MA-505, 506 gy |atl Zee | 2UF | a0 (39 | a9 S| L2
z Max Max Max
|
— 1
L L1
L L2 |
¢ | 1] A
f L £ o |
|_'__ ._._'” | - 0
Lls | Lls | v ||| [
==
@®SOP /VSOP
L1
O ———. RTC-**+5A '
ipaafganag |RXcees+5 B los| T4 |sofo3s| 22 31| B loa5| 127 | 14
RA-*=++GA - g 3 in.
i - 14 78 20 ]
i Realﬁ;neamk RTC-4543SB 02 | 08| 55 |54 04|20 18| 0 |oas|127| 18
, . Modul 16.3 122 28 0.1
TREARRA. L RTC-72423 o | 19| gmm (7o joss | 28] — | L lo2 12|
RXEATISE 102 78 20 0
\ RTC-7301SF 108 | 85| aga | 22|08 v | = mn [933] BT 2
D1
%W_&z S L
[P} e
_\:I'u’t_ Frk Ha Lz 0 -10°
@S0J (Gyro sensor)
XV-8000LK
| 6%
| £ H -I—‘i
A
E X8000 S
. 4| %
ME:
(O Erk1a )
—— I Yy
# o®2 B M
........ i
%
(o]
* A =
A -
127 06 05205 4
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' Dimension

(Unit:mm)
@Cylinder
L1
[
C-002RX, C-2-TYPE 6.0Max. | 40Mn. | ©20Max. | ©02 0.7
_ C004R CATYPE 50Max | 40Mn._ | ®15Max | @018 | 05
Crystal Unit CO05R 16Max. | 40Mn_ | ®12Max. | @005 | 03
- o [ Ower55MHAz | 89Max | 95Mn. | ©3.1Nax. | ®03 i
| Under55MHz | 93Max | 96Min_| ®31Max | @03 11
T60 KMz to 165 kHz.307. 2 KHzD1= 0 2.2 Max (C-2TYPE)
®DIP
7 n
o e e ey e ey ey ey ey
=
b i
/
L1 [ " J S NS WS ES— W— S— w——
[ | L1 |
Ls
E -
| 3
T B AT, | ==
|I = ‘ i [ / s b b fe lo2s
| 3 (] || s0*~105° i
e | RRRRRRRESE . !
i|-q— : S L4
i L4 —1—
SG51 19.8 53 254 02 .
s 051 — 1524 | 762 o 2 L= 636 | 4Pin
Crystal Oscillator
' SG-631 137 53 254 02 :
SG-80020C Max. SE - LR 62 Max. Min. Min. L2 (il
RTC-7301DG i 0.46 254 | 2032 | 762 a2 = 22 63 | 18P
RTC-72421 o 065 254 | 2032 | 762 = e - 63 | 18P
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B HANDLING PRECAUTIONS

When using Epson products,it is essential to observe the operating conditions specified in their respective
specifications or catalogs.

mCommon points for all products

1. Shock resistance
Epson’s crystal products are designed to resist physical shocks, but crystal products may be damaged under some
conditions, such as dropping from desks or receiving shocks during mounting. Please be sure to re-check the
characteristics if product has received any shocks.

2. Soldering heat resistance
Epson's crystal products except SMD products use solder having a +180°C to +200°C melting point. Heating up the package
more than +150°C may deteriorate the characteristics or damage the products. If the crystal products need to be soldered at
temperature of more than +150°C, SMD products are recommended. Using higher temperatures over the following reflow
conditions to crystal products, even SMD products, may cause the characteristics to deteriorate. The reflow conditions within
following profile is recommended. Always check the soldering temperature and time before mounting these products. Also, please
check them again when the mounting conditions are changed. Please contact us for inquiries about heat-resistance if crystal
products need to be soldered over the following profile.
(1) Cylinder products and DIP products

|+280 °C or under @ Max. 5 s.
Do not heat the package at more than +150 °C.

[ Cylinder] C-TYPE, C-2-TYPE, C-4-TYPE,HTS-206

[Cylinder] CA-301
[DIP] SG-51/531, SG-8002DB / DC,
RTC-62421/72421,7301DG

|+260 °C or under @ Max.10 s.
Do not heat the package at more than +150 °C.

(2) SMD products Reflow profile (example)
The availability of the heat resistance for reflow conditions of JEDEC-std-020C is judged individually. Please inquire it.

Pb free reflow for Heat-resistance evaluation

Type:E Type:T
Twice reflows Twice reflows
+260 *C Max. +260 °C Max.
g &
= +250 °C fm = 4250 °C jm
@ \ +1°Cls ®
% +220°C to+5°Cls g +220°C
T +200°C f= +1*Cls t § +200°C f= |
2 s70cc  to+5°Cis/ | £ |
2 +1°Cls ; FLD =z 608
B to+5°Cls i i N
+150°C = /7' L- __1o0s " ' Stable meiting area +150°C = Stable melting arsa
i Pre-heating arza Pre-heating area .

Time(s) Time(s)

Crystal unit: Resonator FC:FA Series MC/MA Series N5,FS Series TSX series (SG-7T70SCD VG-4501CA)
Oscillator SG series HG series MG series, TCO series  *Please contact us.
XG series,EG series, VG series, TG series (There are 1 time or 2 times of products in TCO series.)
Filter | FFseries HF series, MF series, TQS series
Other Real time Clock Module
Gyro Sensor

Please make temperature rate as gentle a curve as possible. Also, if the package is cellular, the possibility of cracking is inevitable,
so please store it for a short duration and take measures to protect product from dampness when you store it in high humidity.

3. Mounting precautions
Shocks by auto mounting

Shocks caused by auto mounting and vacuuming may deteriorate the characteristics and affect the products. Please set the
mounting conditions to minimize the shocks as much as possible, and be sure that there is no affect on the characteristics before
mounting. Please review the conditions after the conditions are changed. Also please be sure that crystal products don't hit machines
or other electric boards, etc. before or after mounting.

(1) a) Ceramic package products and SON products
Bending the board after soldering ceramic package products and SON products (MC-148,RTC-##*+*NB,RX-****NB) may cause
peeling off portions of soldering or package cracks by mechanical stress. Particularly, in the case of cutting boards after soldering
these products, please be sure to layout the crystal on a less stressed location and use less stressed cutting method.
b) Ceramic package products
In the case of soldering ceramic package products on a different expansion-coefficient board (ex. Epoxy Glass),soldering crack at
the foot pattern would be expected under repeated temperature changes for a long period. Under these conditions, be sure to
check the solderability in advance.
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(2)Cylinder products
Bending the lead on the glass or pulling the lead strongly may cause cracking of the hermetic seal glass at the root of the lead and
may cause the airtightness and the characteristics to deteriorate. When the lead of crystal products need to be bent as in the figure
below, leave more than 0.5mm of lead from the case and hold the lead to prevent the lead from cracks. \When the lead needs to he
repaired, do not pull it, and hold the bent part to correct it. Giving undue pressure on this portion of hermetic seal may cause the
airtightness to deteriorate. Please avoid applying pressure. Gluing the case of products on the electric board is recommended to
prevent the airtightness from deteriorating.
®|nstallation example

Moare than 0.5 mm
-« >

IIK |

Printed circuit board

Direct soldering to the case may deteriorate the characteristics.

(3)DIP products
Deformed leads cannot be inserted into board holes. Avoid applying stress sufficient to deform leads.

(4)S0J Products and SOP products
Please avoid applying stress sufficient to deform the leads.
Deformed leads may cause incorrect soldering.

Particularly SOP products need to be handled with the greatest care.

4. Ultrasonic cleaning
*Products using AT-cut crystal and SAW resonator/filter can be cleaned by ultrasonic. But under some conditions, the crystal

characteristics may be affected and internal wiring may be damaged. Please be sure to check the suitability of your system in
advance.

-Products using tuning-fork crystals and gyro sensor cannot be guaranteed if cleaned using ultrasonic methods, because crystal may
be destroyed.

+Do not wash open-type products.
-With washable products, avoid the use of cleaners or solvents that may negatively affect the product.

5. The affect of mechanical vibration
While there is any given shock or mechanical vibration periodically to crystal products, such as, a piezo sounder, a piezo buzzer, and
speaker, to crystal products, output frequency and amplitude can be changed. Especially the quality of telecommunication equipment
could be affected by this phenomenon. Although Epson’s crystal products are designed to minimize the effect of mechanical
vibration, Epson recommends to check them in advance and then follow the Mounting guidelines as below.
@® Mounting guidelines
(1) Ideally, the mechanical buzzer source should be mounted on a separate PCB from the crystal device.
(2) It is advisable to use cushion or cutting PCB, if you mount on same PCB.

(3) Traveling mechanical vibration differs when applied to the PCB only vs. inside the body. Last of all, it is advisable
to conform to inside body characteristics.

6. Storage

(1) Storing the crystal products under higher or lower temperature or high humidity for a long period may affect frequency stability or
solderability. Please store the crystal products at the normal temperature and humidity, avoid storing them for a long period and
mount them as soon as possible after unpacking.

Normal temperature and humidity:
Temp,+15 °C to+35 °C, humidity 25 % RH to 85 % RH(refer to the standard conditions of test site JIS Z-8703)

(2) Please carefully handle the inner and outer boxes and reel. External pressure may cause deformation of reel and tape.

7.Radiation
Exposure to radiation can cause deterioration in performance, so avoid irradiation.

8.Chemicals/ pH
Do not use or store the product in a pH range that may cause corrosion or dissolution of the materials or packaging.

9.Adhesive

Do not use an adhesive that may cause corrosion of the packing materials, terminals, components, glass materials, and vapor
deposited materials used in the products.

(For example, a chlorine-based adhesive may corrode the metal parts “lid” of a crystal unit to diminish the hermetic qualities, lowering
the performance.)

10.Halogen Compound

Do not use products in halogen gas. Even a slight amount of halogen gas, such as that found in chlorine gas in the air or in metal
parts used in the package, may corrode. Also, do not use any resin that emits halogen gas.
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B Crystal unit / Resonator

1. Drive level
Applying excessive drive level to the crystal units may cause deterioration of characteristics or damage. Circuit design must be such
as to maintain a proper drive level.(refer to “Drive level”)

2. Negative resistance
Unless adequate negative resistance is allocated in the oscillation circuit, oscillation or oscillation start up time may increase
(refer to “Allowance for Oscillation™.)

3. Load capacitance
Differences in the load capacitance in the oscillation circuit may result in deviations in the oscillation frequency from the desired
frequency. Attempting to tune by force may merely cause abnormal oscillation. Before use, please specify the load capacitance of the
oscillation circuit.(refer to "Load capacitance” )

B Crystal Oscillator and real time clock module
All crystal oscillators and real time clock modules are provided with a CMOS IC. Please pay attention to the following points.

1. Static electricity
Although an anti-static-electricity protection circuit is provided in the circuit, excessive levels of static electricity may damage the IC.
Choose conductive materials for containers and packing material. Use a soldering gun and a measuring circuit free from high-voltage
leakage and provide grounding connection when working with them.

2. Noise
Applying excessive level of extraneous noise to power source or input terminal may cause latch up or spurious phenomenon,
which results in malfunction and breakdown.
To maintain stable operation, provide by-pass capacitor with more than 0.1 uF at a location as near as possible to the power source
terminal of the crystal products (between Vcc - GND). Do not permit any objects which emit a high level of noise in a location near
the crystal oscillator.

3. Power supply line
Line impedance of a power supply should be as low as possible.

4. Output Load
It is recommended that output load is installed as close as possible to an oscillator (within 20 mm).

5. Treatment of unused input terminals
Unused pins that are left open may collect noise, thereby resulting in malfunction. Also, power consumption may increase when both
P-channel and N-channel are turned on, therefore connect unused input terminals to Vcc or GND.

6. Heat impact
Repeated large changes in temperature may degrade the characteristics of a deteriorated crystal unit and cause breakage of wires
inside the plastic mold. This must be avoided.

7. Mounting direction
Incorrect mounting of the oscillator may cause malfunction and breakdown, so please check the mounting direction when installing.

8. Power on
It is not recommended to power on from intermediate electric potential and / or extreme fast power on. Powering on under such
conditions may cause no oscillation and / or malfunction.

HOptical device

1.Chemicals
Do not use chemicals that may negatively affect the glass materials,vapor deposited materials,or adhesives used in the product.
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HPRECAUTIONS IN DESIGNING OSCILLATION CIRCUITS

1. Drive level
Drive level denotes electric power required to oscillate a crystal unit, which can be calculated using the following formula.

Drive level (P ) =1 *Re

Where i stands for current to pass in the crystal unit, Re for effective resistance of crystal unit, and Re=R1(1+Co/CL)~.
If the Drive level (P) exceeds the specified level, oscillation frequency will shift. This occurs because an excessive level of power

causes stress for the crystal and, consequently, temperature rises. If excessive drive level of power is applied to the crystal unit,
this may deteriorate or damage the characteristics.

Equivalent circuit of crystal unit Oscillation circuit
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! =
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2. Allowance for oscillation
Unless adequate negative resistance is allocated in the oscillation circuit, oscillation start-up time may be increased,
oscillation may occur. In order to avoid this, provide enough negative resistance in the circuitry design.

or No

®Crystal unit and Oscillator ®Check of Negative resistance

Ce

v

o7

Rf
AVAVAY
Grysial it Osciliator 1. Connect the resistance (r) to the circuit in series with the cl i
g rystal unit.
el [>o
L= CL 2. Adjust (r) so that oscillation can start (or stop).
—’_ r § RD 3. Measure (r) when oscillation just starts (or stops) in (2) above.
CI(R1) R . I:] | SeRAVAVAVE=SS 4. Recommended (r)
X'tal {r}=Cl =(5 to 10)

3. Load capacitance

Differences in the load capacitance of the oscillation circuit may result in a different oscillation frequency from the desired one, as
shown in the figure below. Approximate expression of the load capacitance of the circuit CL=Cc x Cb/ (CG+CD)+Cs.

Where CS Stands for stray Capacity of the circuit.

@ Frequency and load capacitance |@Reference for setting parameters of oscillation circuit
characteristics
R
s AVAV
1007
..g - I>O - Frequency ral
X 50 g - 20 kHz to 60 kHz 20 500 10 10
= D 1
2 60 kHz to 165 kHz 10 300 10 | 10
g 07 * [} T 5.5MHZIU3(]MHZ‘ s5~15 | 5~15
[} X'tal (Fundamental) 1 05
8 i : 30 MHz~50 MHz
w 50 Ca Co (Fundamental) el | Bread
| I I IC: equivalent to TC74HCUD4  (Unbuffer)
g 10 15 IC: equivalent to TC74VHCUO4 (Unbuffer) (30 MHz to 50 MHz)
¥ (TC7T4HCU04 and TC74VHCUOD4 are product number of
Load capacitance (pF) Toshiba Corp.)
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B Terminal materials of Epson products complied with EU RoHS directive

® We will deliver the products complied with EU RoHS directive for new order.
Sn plating of terminals is our standurd about the products that are two type plating.

C-002RX/C-2-TYPE Fe-Ni-Co Sn-Cu O 0]
C-004R/C-4-TYPE Fe-Ni-Co Sn-Cu O 0]
C-005R Fe-Ni-Co Sn-Cu 0] 0
FC-12D Mo Au 0 0]
FC-12M Mo Au O 0]
kHz range | FC-13A Mo Au 0 0
Crystal FC-13F W Au 0 Contains Pb in sealing glass exempted by RoHS directive.
units FC-135 W Au ] Contains Pb in sealing glass exempted by RoHS directive.
FC-255 W Au 0 Contains Pb in sealing glass exempted by RoHS directive.
MC-146 42 Alloy | Sn or Sn-Bi 0 High melting temperature type salder. (Pb85%)
MC-156 42 Alloy | Sn or Sn-Bi (0] High melting temperature type solder. (Pb85%)
MC-306/MC-30A 42 Alloy | Sn or Sn-Bi (8] High melting temperature type solder. (Pb85%)
MC-405/MC-406 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
CA-301 Fe-Ni-Co Sn-Cu O 0]
FA-118T Mo Au (0] 0]
FA-128 W Au O 0]
MHzrange | FA-20H W Au 0 0
Crystal FA-238 / FA-238Y W Au 0 0
units TSX-3225 w Au 0 0
MA-306 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
MA-406 42 Alloy | Sn or Sn-Bi (0] High melting temperature type solder. (Pb85%)
MA-505/MA-506 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
NS-21R W Au O 0]
NS-32R W Au 8} 0
Resonator | FS-335 w Au 0 0
FS-555 W Au [0} 0]
FS-585 W Au 0 0]
SG-150 series Cu Au (0] 0]
SG-211 series W Au O 0]
SG-210 SxB /SxD W Au O 0]
SG-210 SxH W Au O 0]
SG-310 series W Au 0 0]
SG-550 series 42 Alloy Sn-Bi 0 0
TCO-710x series W Au O 0]
SG-770 series W Au O 0]
TCO-708x series W Au (8] 0]
SG-645 series 42 Alloy | Sn or Sn-Bi 8] High melting temperature type salder. (Pb85%)
SG-636 series 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
SG-615 series 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
SG-531 series 42 Alloy | Sn or Sn-Bi 0 High melting temperature type salder. (Pb85%)
SG-51 series 42 Alloy | Sn or Sn-Bi 0] High melting temperature type solder. (Pb85%)
SG-8003BA Cu Au O 0]
SG-8002CE/SG-8003CE W Au O 0]
SG-8002LB/SG-8003LB 42 Alloy Sn-Bi O 0
SG-8002JF 42 Alloy | Sn or Sn-Bi (s} High melting temperature type solder. (Pb85%)
SPXO SG-8002CA/SG-8003CA W Au 0 0
SG-8002JC 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
SG-8002JA 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
SG-8002DC 42 Alloy | Sn or Sn-Bi (o] High melting temperature type solder. (Pb85%)
SG-8002DB 42 Alloy | SnorSn-Bi 0 High melting temperature type solder. (Pb85%)
SG-8003JF 42 Alloy | Sn or Sn-Bi O 0]
SG-9001LE 42 Alloy Sn-Bi O (0]
SG-9001CA W Au O (0]
SG-9001JC 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
XG-1000CA W Au O 0]
XG-1000CB W Au 8} 0
EG-2021CA W Au O 0
EG-2001CA W Au [0} 0]
EG-2002CA W Au 0 0]
EG-2121CB / EG-2102CB W Au O 0
EA-2102CB W Au O 0]
XG-2121CA [ XG-2102CA W Au O 0]
EG-2121CA W Au O 0]
EG-2102CA W Au (6] 0]
EG-2101CA W Au O (0]
EG-4101CA W Au O 0]
EG-4121CA W Au O 0]
HG-2150CA W Au (0] o
SG-3030LC/3040LC 42 Alloy Sn o] Contains Pb in sealing glass exempted by RoHS directive.
SG-3030JF 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
SG-3030JC/3040JC 42 Alloy | Snor Sn-Bi (0] High melting temperature type solder. (Pb85%)
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VG-4231CE W Au [0] 0]
VG-4231CB W Au (0] (0]
VG-4231CA W Au O 0]
VCXO / VG-4232CA w Au 0 0
VCSO VG-4501CA W Au o] Contains Pb in sealing glass exempted by RoHS directive.
VG-4502CA W Au 0 Contains Pb in sealing glass exempted by RoHS directive.
VG-4512CA W Au o] 0
EV-9100JG Sn-P-Cu Sn 8] Contains Pb in sealing glass exempted by RoHS directive.
TG-35305A 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%)
TG-5031CJ Mo Au (0] (0]
TG-5035C) Mo Au (0] 9]
TCXO TG-5021CG W Au 0 0
TG-5035CG W Au (9] 0]
TG-5021CE W Au (0] (0]
TG-5035CE W Au [0} 0
RX-40455A 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%)
RX-4045NB Cu Alloy |Snor Sn-Ag (8] High melting temperature type solder. (Ph85%)
RX-4581NB Cu Alloy |Sn or Sn-Ag 0 High melting temperature type solder. (Pb85%)
RTC4701JE 42 Alloy Sn-Ag 0 High melting temperature type solder. (Pb85%)
RTC-4701NB Cu Alloy [Snor Sn-Ag (0] High melting temperature type solder. {Ph85%)
RTC-4574SA 42 Alloy Sn-Ag O High melting temperature type solder. (Pb855%)
RTC-4574JE 42 Alloy Sn-Ag 0 High melting temperature type solder. (PbB5%)
RTC-4574NB Cu Alloy |Sn or Sn-Ag 0 High melting temperature type solder. (Pb85%)
RX-4574LC 42 Alloy Sn (0] Contains Pb in sealing glass exempted by RoHS directive.
RA-4574SA 42 Alloy Sn-Ag 0 High melting temperature type solder. (Pb85%)
RTC-45435A 42 Alloy Sn-Ag 0 High melting temperature type solder. (PbB5%)
RTC-45435B 42 Alloy Sn-Ag 0 High melting temperature type solder. (Pb85%)
RX-4575LC 42 Alloy Sn 9] Contains Pb in sealing glass exempted by RoHS directive.
RX-4571LC 42 Alloy Sn (0] Contains Pb in sealing glass exempted by RoHS directive.
RX-4571NB Cu Alloy |Sn or Sn-Ag 0 High melting temperature type solder. (PbB5%)
RX-45715A 42 Alloy |Snor Sn-Ag 0 High melting temperature type solder. (Pb85%)
RA-45655A 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%)
RX-4803LC 42 Alloy Sn o Contains Pb in sealing glass exempted by RoHS directive.
Real Time RX-4803SA 42Alloy  |Snor Sn-Ag 0 High melting temperature type solder. (Ph85%)
Clock RX-5412SF Cu Alloy Sn ] High melting temperature type solder. (Ph85%)
Module RX-8025SA 42 Alloy  [Snor Sn-Ag 0 High melting temperature type solder. (Ph85%)
RX-8025NB Cu Alloy |Snor Sn-Ag O High melting temperature type sclder. (Pb855%)
RTC-8564JE 42 Alloy Sn-Ag 0 High melting temperature type solder. (PbB5%)
RTC-8564NB Cu Alloy |Sn or Sn-Ag (6] High melting temperature type solder. (Pb85%)
RX-8564LC 42 Alloy Sn 8] Contains Pb in sealing glass exempted by RoHS directive.
RA-B565S5A 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%)
RX-8571LC 42 Alloy Sn 0 Contains Pb in sealing glass exempted by RoHS directive.
RX-B571NB Cu Alloy Sn 0 High melting temperature type solder. (Pb85%)
RX-8571SA 42 Alloy Sn (8] High melting temperature type solder. (Pb85%)
RX-85815A 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%)
RX-8581JE 42 Alloy Sn-Ag 0 High melting temperature type solder. (Pb85%)
RX-B581NB Cu Alloy |Sn or Sn-Ag 0 High melting temperature type solder. (Pb85%)
RA-85815A 42 Alloy Sn-Ag O High melting temperature type solder. (Pb85%)
RX-8731LC 42 Alloy Sn 0 Contains Pb in sealing glass exempted by RoHS directive.
RX-8803LC 42 Alloy Sn 0 Contains Pb in sealing glass exempted by RoHS directive.
RX-BB03SA 42Alloy  |Snor Sn-Ag 0 High melting temperature type solder. (Pb85%)
RTC-73015F Cu Alloy [Snor Sn-Ag (0] High melting temperature type solder. {Ph85%)
RTC-7301DG 42 Alloy | Snor Sn-Bi 0 High melting temperature type solder. (Pb855%)
RTC-72423 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (PbB5%)
RTC- 72421 42 Alloy | Sn or Sn-Bi 0 High melting temperature type solder. (Pb85%)
FF-32N W Au 0 0
e W Au 0 | 0
AH-6120LR / AP-6110LR Cu Alloy Sn-Bi 0 Contains Pb in sealing glass exempted by RoHS directive.
42 Alloy Sn-Ag
XV-8000LK or or (0] 0]
Cu Alloy | Ni-Pd-Au
XV-3500CB W Au (0] (0]
Sensor XV-3700CB W Au (0] 0]
X\V-8000CB W Au O 0
XV-8100CB W Au O 0]
XP-7000 series Cu Sn 0 Contains Pb in sealing glass exempted by RoHS directive.
TSU-20G Cu Sn 0 Contains Pb in sealing glass exempted by RoHS directive.,
TSU-70G Cu Sn O Contains Pb in sealing glass exempted by RoHS directive.
TSU-100G Cu Sn O Contains Pb in sealing glass exempted by RoHS directive.
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