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Crystal oscillator SEIKO EPSON CORPORATION

RoHS

CRYSTAL OSC"_LATOR (s PXO) Product Number (please contact us)
ﬁ $G2016CAN: X1G004801xxxx00
Compliant SG-210STF: X1G004171xxxx00

QUTPUT : CMOS
) SG3225CAN: X1G005961xxxx15

5G2016 / 3225/ 5032 / 7050CAN SGTOS0CAN; X1G00448 100000

SG-210STF ,

« Frequency : 20 standard frequencies O & ) . V

« Supply voltage 1.8 Vto 3.3V Typ. v V \/

o Function : Standby(sT) 5G2016C $G-2108TF SG3225CAN SG5032CAN SG7050CAN
i N o o AN - 3225
« Operating temperature  : -40°Cto+105°C (20x16mm) (25x20mm)  (3.2x2.5mm) (5.0 x 3.2 mm) (7.0 x 5.0 mm)

oL R I
£ ltem | Symbol | Specifications
e 4 MHz 8 MHz 10 MHz  12MHz  12.288 MHz
frequenc fo 147456 MHz 16 MHz 20 MHz 24 MHz  24.576 MHz
Quipit frequency 25MHz ~ 26MHz 27MHz 32MHz, 3333 MHz
- | 33.3333MHz  40MHz 48 MHz 50 MHz 72MHz | B -
1.60Vto3.63V |4 MHz < fo < 50 MHz, T_use = +105 °C Max.
supply voltage Voo o 171V103.63V fo= 72 MHz, T_use = +85 °C Max. ;ijr:‘;
225V 1t03.63V fo=72MHz, T use = +105 °C Max.
n ( ; T st -55 °C to +125 °C SG2016CAN, SG3225CAN
torage temperature s i R = 1
foroge temp -9 40 °C to +125°C All others
E)perating temperature T_use i -20 °C to +70 °C, -40 °C to +85 °C, -40 °C to +105 °C See of figure *1
+25 x 106 -20 °Cto +70 °C
Frequency tolerance f_tol — — e -
+50 x 10® -40 °C to +85 °C, -40 °C to +105 °C
Vec=18V+10% | Vec=25V+10% | Vec=33V£10%
| | AR (=t ! —
1.5 mA Max. 1.6 mA Max. 1.8 mA Max. No load condition, 4 MHz < fo < 20 MHz
Current consumption lec 1.8 mA Max. 2.0 mA Max. 2.2 mA Max. |No foad condition, 20 MHz < fo < 40 MHz
2.1 mA Max. 2.4 mA Max. 2.6 mA Max. |No load condition, 40 MHz < fo < 50 MHz
2.4 mA Max. 2.8 mA Max. | 3.0 mA Max. |No load condition, fo = 72 MHz
Stand-by current |_std 2.1 pA Max. 25uAMax. | 27pAMax. | ST =GND
Symmetry SYM 45 % to 55 % JEO % Ve level, L_CMOS < 15 pF -
Vou | 90 % Vec Min. [ [ 18V+10% | 25V10% | 33Vt10% |
— ' — [ low | 4B5mA | 3mA | -4 mA
Outout volt Voo | 10 % Vec Max. | oo | 15mA | 3mA 4mA ||
utput voltage Vora Ve - 0.4 Y Min. [ | 18V#10% | 25V410% | 33V£10% |
— — | lon | -3mA 4mA | -6 mA
i . Vo2z | 0.4 V Max. lo. 3ImA 4mA | 6 mA
Output load condition o B I
(cMOS) | L_CMOS | 15 pF Max. B |
\um 80 % Vce Min. — X
Input voltage T —_— ST terminal
L Vi | 20 % Vcc Max. -
Rise e and Falltme tr/ tf 3 ns Max. 20 % Voo to 80 % Vo level, L_CMOS = 15 pF
] o R - 3.5 ns Max. (@1.8 V+10 %) | = — S
|Start-up time t_str | - 3 ms Max. |T=0at90 % Vcc
Equency aging f_age | +3 x 10® / year Max. !+25 °C, First year
[Model : SG2016 /32255032 / 7050CAN]
Product name $G2016 C AN 25.000000MHz TJH A VoolV]
(Standard form) @ @ @ @O 3.63 - -
OModel @Output(C: CMOS) ®@Frequency @Supply voltage '
®Frequency tolerance  ®Operating temperature range 05T
@lInternal identification code("A" is default) 225 |- e
4 | B5°C
Supply voltage *See Figure 1 | (®Frequency tolerance / ®Operating temperature range 17 | e t'l' i
T | 1.8Vt03.3VTyp. DB* | 425 x 10%/-20 °Cto +70 °C 1.60 _I" N i
K | 25V103.3VTyp. JG | 50 x 10/ -40 °C to +85 °C : 7 faMH
JH +50 x 10 /-40 °C to +105 °C

Figure 1 : The upper limit of Operating temperature
and the related conditions

[Model : SG-210STF] Please note that Supply voltage range (Vcc)
Product name $G-210 S T F 25.000000MHz Y depenc}s on QOutput frequency (fo) and upper limit of
(Standard form) ®——— 6 @ ® Operationg temperature (T_use Max.).

(OModel @Function(S:Standby) @Supply voltage
@Fre_quency (®Frequency tolerance
| @Supply voltage *see Figure 1 _! | ®Frequency tolerance —
T | 1.8V103.3VTyp. | | 8* | ¥25x10%/-20°Cto+70°C
| L | +50x10%/-40°Cto +85°C
| Y | £50x10%/-40°Cto +105°C
* Please refer to Product number list on Full Data Sheet for available frequencies

* Please refer to Product number list on Full Data Sheet for available frequencies
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[Pin | Comnection [~~~ Function — S
ST terminal
1 ST ST function Osgillator circuit Output i |
HIGH or "open” | Oscillation Specified frequency: Enable
| ! LOW Oscillation stop. High impedance: Disable -
2 GND  (Ground N — ______ = — —
3 ~ OuT Clock output - . i~ - E
4 Veo Power supply

sNotes: To maintain stable operation, provide a 0.01uF to 0.1uF by-pass capacitor at a location as near as possible fo the power source terminal of
the crystal product (between Vcc - GND).
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W)y  Ciystal oscillator SEIKO EPSON CORPORATION

l CRYSTAL OSCILLATOR (Programmable) ReHS Product Number

X1G006211xxxx16
OUTPUT: CMOS ) -
Compliant
SG-8200CJ
« Frequency range : 1.2 MHz to 170 MHz
» Supply voltage :1.62Vt03.63V
» Function : Output enable (OE) or Standby (ST)
» Frequency tolerance, operating temperature:
+50 x 106 (-40 °C to +125 °C)
] o External dimensions :2.0x 1.6 x 0.6 (mm)
] ¢ PLL technology to enable setting any output frequency
| [ specifications (characteristics) o N
ltem _ | Symbol _ Specifications _ I Conditions/Remarks
180V Typ. | 250V Typ. 3.30 V Typ.
It Y f T
Supply voltage | Y 162Vi0198V | 225V10275V | 2.97 V10 3.63V
Output frequency range | fo | 1.2 MHz to 170 MHz |
Storage temperature | T.stg | -55 °C to +125 °C |Storage as single product.
Qperating temperature | T_use J:-40 °C to +125 °C - - | = =
Frequency tolerance” | f tol . 50 x10% |T_use=-40°Cto+125°C
i 5.2 mATyp. 5.4 mA Typ. 5.6 mA Typ.
- - [ 1.2 MHz < fo< 25 MH
70mAMax. | 7.2mAMax. | 7.5mAMax. p
5.4 mA Typ. 5.7 mA Typ. 6.1 mA Typ. <
— : - <50 MH
73mAMax. | 76mAMax | 8.1mAMax |20 Mz fosS0MHz
5.7 . . . R .
mATYP. | 63mATyp.  7.0mATyp 50 MHz < fo < 75 MHz
) 7.7 mA Max. 8.2 mA Max. 9.1 mA Max. . .
Current consumption lec | T i T — No load, Rise/Fall time: Default
6.2 mA Typ. | 6.9mATyp. | 7.9mATyp. 75 MHz < fo < 100 MHz
8.2 mA Max. | 9.1 mA Max. | 10.4 mA Max. | o=
6.9 mA Typ. 7.9 mA Typ. 9.1 mA Typ.
| SALLARY I Hz < fos
9.4 mA Max. | 10.7 mA Max. | 12.4 mA Max. :100|_VI 2 Jy'25 MHz
7.8 mA Typ. 9.2 mA Typ. | 11.2 mA Typ.
{ + t = Hz < fo< 170 MH
| 10.4 mA Max. 124 mAMax. | 15.0mAMax. |20 MHz<fo z
I M . Y oo U
J ’ . 5.0 mA Typ. . 5.0mATyp. | 5.1mATyp. |OE = GND (Active High)
1 Output disable current Lo 2mAMax. | 73mAMax. | 7.4mAMax  OE=Vcc (Active Low) ’
| 0.3uATYp. 0.3 pA Typ. |  0.5pATyp. |ST = GND (Active High)
Standb |_std T i ———1 ;
andby current I N | 15.0 pA Max. 150 yAMax. | 150 yAMax. ST = Vee (Active Low)
Symmetry | SYM | 45 %10 55 % :50 % Vec Level, L_CMOS < 15 pF I
l Rise/Fall time [ 1
Vo 90 % Vec Min, | Default ‘A Option? | Otner Options| " | "
Output voltage | ||fo > 125 MHz | B: Faster | -2.0mA | 2.0 mA
(DC characteristics) [ |75 MHz < fo < 125 MHz | C: Fast |-1.0mA | 1.0mA
VoL 10 % Vec Max. |50 MHz < fo< 75 MHz | D: Slow [-0.5mA | 0.5mA |
| |fo < 50 MHz E: Slower -0.2mA | 0.2mA |
Output load condition L_CMOS| 15 pF Max. | -
Vin | 70 % Ve Min.
Input voltage i |Pin1
put voltag Vi | 30 % Vee Max. I . _
A n W - | Default ‘A Option™ | Other Options |
— | 2.0 ns Max. [fo > 125 MHz - _B: Faster 20 % - 80 % V.
Ri . . | o - o VCC,
ise/Fall time tritf | 2.5 ns Max. |75 MHz < fo £ 125 MHz | C: Fast 'L_CMOS = 15 pF
4.0 ns Max. 50 MHz<fo<75MHz | D: Slow |
- | 6.0 ns Max. fo < 50 MHz | E: Slower |
Qutput disable time (OE) tstp_oe 1 us Max Measured from the time OE or ST pin crosses 30 % Vcc
Output disable time (ST) | tstp_st | B H . ‘or measured from the time OE or ST pin crosses 70 % Vce
. Measured from the time OE pin crosses 70 % Vcc
Ol pllady
utput enable time (OE) tst_a_oe_m ) 100 ns + 2 clock cycle Max. ‘or measured from the time OE pin crosses 30 % Vs
. Measured from the time ST pin crosses 70 % Vcc
0
utput enable time (ST) i 3 ms Max. or measured from thf time ST pin crosses 30 % Vce
: Measured from the time Vcc reaches its rated minimum
Start-
art-up time . t_str . 3 ms Max. value, 1.62 V -
1.2 ps Typ. fo = 25 MHz, Offset frequency: 12 kHz to 5 MHz
1.2 ps Typ. |fo = 50 MHz, Offset frequency: 12 kHz to 20 MHz -
| 1.2 ps Typ. |fo = 75 MHz, Offset frequency: 12 kHz to 20 MHz
— Phase Jitter ta | 1.2 ps Typ. |fo = 100 MHz, Offset frequency: 12 kHz to 20 MHz
j 1.1 ps Typ. |fo = 125 MHz, Offset frequency: 12 kHz to 20 MHz
"1 1.4 ps Typ. |fo = 150 MHz, Offset frequency: 12 kHz to 20 MHz
3 | | 1.5 ps Typ. |fo = 170 MHz, Offset frequency: 12 kHz to 20 MHz
Frequency aging f_age | This is included in frequency tolerance specification. +25 °C, first year

:1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, load drift and aging (+25 °C, 1 year).
2 Default 'A' Rise/Fall time and low/loL are dependent on programmed frequency.
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::)/ Crysta ] oscillator SEIKO EPSON CORPORATION
yl = = =i, : - - - - r

Pin | _Name | VOfype | ; Function i |
Output Enable IHigh'1 or Open: Specified frequency output from OUT pin ]
~ OUT pin is low (pull down with 500 kQ), only output driver is disabled.

|

OF | Ieutactive High)  Low:
o Standby |High™ 2 Specified frequency output from OUT pin T
ST Input (Active High) Low: OUT pin is low (pull down with 500 kQ),
1 | h Device goes to standby mode. Supply current reduces to the least as |_std,
OE Input Output Enable  |Low™ or Open:  Specified frequency output from OUT pin . |
| _ (Active Low) High: OUT pin is low (pull down with 500 kQ), only output driver is disabled.
' Standby Low™™: Specified frequency output from OUT pin B
ST Input (Active Low) High: OUT pin is low (pull down with 500 kQ),
. | | L Device goes to standby mode. Supply current reduces to the least as I_std.
2 GND | Power |Ground B - . —_— .
3 ouT Output | Clock output B I
4 Vee Power | Power supply

*1 If fixing it at High, please connect to Vcc directly.
*2 If necessary to use Open, please select Output Enable (Active High) function.
*3 If fixing it at Low, please connect to GND directly.
*4 If necessary to use Open, please select Output Enable (Active Low) function.

S§G-8200CJ 170.000000MHz T J J P A ®Frequency tolerance / ®Operating temperature ®Rise/Fall time

@ @ ©), @eO®Y® JJ | £50 x 10%/-40 °C to +125 °C A | Default
B | Faster
DModel @Package type (CJ: 2.0 mm x 1.6 mm) (DFunction C | Fast
@Frequency @Supply voltage (T: 1.8 Vto 3.3V Typ.) P_| Output Enable (OE) / Active High D | Slow
®Frequency tolerance (®Operating temperature S _| Standby (ST) / Active High E | Slower
@Function ®Rise/Fall time Q | Output Enable (OE.) / Active Low
T | Standby (ST)/Active Low
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E Notes:

In order to achieve optimum jitter performance, the 0.01 pF to 0.1 uF capacitor between Vcc and GND should be placed. It is alsd]
recommended that the capacitors are placed on the device side of the PCB, as close fo the device as possible and connected!
together with short wiring pattern.
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y }-I Crystal oscillator SEIKO EPSON CORPORATION

Ve

5 CRYSTAL OSCILLATOR (Programmable)

RoHS Product Number
OUTPUT: CMOS X1G005981xxxx16

§G-8201CJ

Compliant

b « Frequency range 1 1.2 MHz to 170 MHz
J « Supply voltage :1.62V1i03.63V
| ¢ Function : Output enable (OE) or Standby (ST)

e e« Frequency tolerance, operating temperature:

- +15 x 10® (-40 °C to +105 °C)
125 x 10 (-40 °C to +125 °C)
3 o External dimensions :2.0x 1.6 x 0.6 (mm)

i » PLL technology to enable setting any output frequency

':

ftem | Symbol | ~_ Specifications ____ Conditions/Remarks
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.
ltage Vi T
Supply voliag | ' [ 162V10198V | 225Vt0275V | 297V10363V |
Output frequency range . fo 1.2 MHz to 170 MHz o
. | Storage temperature T_stg -55 °C to +125 °C Storage as single product. -
. | | H: -40 °C to +105 °C
Operating temperature T use ——— - 40 °C 1o +125 °C — S N
(- B ' | - B: 215 x 10° T_use = -40 °C to +105 °C i
Frequency tolerance f tot | D: 125 x 10° T use = 40 °C to +125 °C g
52mATyp. | 54mATyp. | 56mATyp. b
| 7.0mAMex. | 7.2mAMax. 75mAMax, | 2 e =fos25 Mz
5.4 mA Typ. 5.7 mA Typ. 6.1 mA Typ.
25 MHz < fo < 50 MH
 73mAMax. | 7.6mAMax. 8.1 mA Max. ‘- z
5.7 mA Typ. | 6.3mATyp. 7.0 mA Typ. 50 MHz < fo < 75 MHz
7.7 mA Max. .2 mA Max. .1 mA Max. B
Current consumption lec 6.2 mA—T L Z 9 mA? o 3 9 mATax = ————|Noload, Rise/Fall time: Default
! .2 AP, = SIMADP: 75 MHz < fo< 100 MHz
. 1  8.2mA Max. | 9.1 mA Max. 10.4 mA Max.
s 6.9 mA Typ. 7.9 mA Typ. 9.1 mA Typ.
=" Sasbia 1 - <fos<
9.4 mA Max. 10.7 mA Max. 2AmAMax, | o0 MHZ <fos 125 MHz
7.8 mA Typ. 9.2 mA Typ. 11.2 mA Typ. |
T = 1125 MHz < fo £ 170 MH
| 104mAMax. | 12.4 mAMax. 15.0 mMAMax. | 2=l 2
) ' : 5.0 mA Typ. 5.0 mA Typ. 5.1 mA Typ. OE = GND (Active High)
putput disable current Lo 7 omAMax. | 73mAMax. | 7.4mAMax.  OE= Ve (Active Low) -
0.3 A Typ. 0.3 A Typ. 0.5 A Typ. ST=GND (Active High)
Standb t I_std i :
ancby curren =€ 1 15.0 pAMax. 150 yAMax. | 150pAMax. ST = Vce (Active Low)
Symmetry - SYM | 45 % to 55 % |50 % Vce Level, L_CMOS < 15 pF
| Riseffalitime | |
Von 90 % Vee Min. | Default ‘A Option2 _|Other Options| > | ™" |
Output voltage L | A _|fo > 125 MHz | B: Faster | 2.0mA | 2.0mA
(DC characteristics) |75 MHz < fo < 125 MHz | C: Fast L -1.0mA | 1.0mA |
VoL 10 % Vcc Max. |50 MHz < fo <75 MHz | D: Slow -0.5mA  0.5mA |
[fo < 50 MHz | E: Slower  -0.2mA | 0.2mA |
Output load condition |L_CcMOs| 15 pF Max. e’
| ViH 70 % Vec Min. .
Input volta | t X - Pin1
P oy _ N e | 30 % Vee Max. ™ -
- Default ‘A’ Option? | Other Options |
| ~ 20nsMax. - (fo > 125 MHz | B: Faster e o
Rise/Fall time e - 2.5 ns Max. 75MHz <fos 125 MHz | C: Fast e oe =A’1\5’°gl-:
4.0 ns Max. 50 MHz < fo< 75 MHz | D: Slow -
=3 [l { 6.0nsMax. fo <50 MHz | E: Slower
Output disable time (OE) tstp_oe 1 us Max Measured from the time OE or ST pin crosses 30 % Vcc
Output disable time (ST) tstp_st E R - or measured from the time OE or ST pin crosses 70 % Vec
B - - =
Output enable time (OE) tsta_oe 100 ns + 2 clock cycle Max. g/llrer‘:Zl;rseuc:efzjog\oﬁetrtllemt?m%EO—‘:Emp?;o;SoeszeYSO3/5 (\)ZC(\:/CC
Out ] Measured from the time ST pin crosses 70 % Vcc
i u put enable time (ST) tsta_st _ s or measured from the time ST pin crosses 30 % Vec
Start-up time t str 3 ms Max. \I\I/Iaeljsu;egzﬂsm the time Vcc reaches its rated minimum
1.2 ps Typ. 'fo = 25 MHz, Offset frequency: 12 kHz to 5 MHz
1.2 ps Typ. fo = 50 MHz, Offset frequency: 12 kHz to 20 MHz
| _ 1.2 ps Typ. fo = 75 MHz, Offset frequency: 12 kHz to 20 MHz
Phase Jitter tpy 1.2 ps Typ. fo = 100 MHz, Offset frequency: 12 kHz to 20 MHz
— 1.1 ps Typ. fo =125 MHz, Offset frequency: 12 kHz to 20 MHz
| - 1.4 ps Typ. fo = 150 MHz, Offset frequency: 12 kHz to 20 MHz
1so/! B | 1.5 ps Typ. fo = 170 MHz, Offset frequency: 12 kHz to 20 MHz
ied FreqUency aging | f_age This is included in frequency tolerance specification. +25 °C, first year
5 :1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage variation, reflow drift, load drift and aging (+25 °C, 1 year).
g 2 Default "A' Rise/Fall time and low/loL are dependent on programmed frequency.
| i e gl 57
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SEIKO EPSON CORPORATION

[Pin | Name | Otype il ___ Function
OE ' Input Output Enable  [High™ or Open: Specified frequency output from OUT pin -
T |(Active High) Low: ‘OUT pin is low (pull down with 500 kQ), only output driver is disabled.
o Standby High"2  Specified frequency outputfromOUTpin ___
ST input (Active High) Low: OUT pin is low (pull down with 500 kQ), B
1 e - ~ Device goes to standby mode. Supply current reduces to the least as l_stg____-
oF Input Output Enable  |Low™ or Open:  Specified frequency  output from OUT pin - o
R " |(Activelow)  High: OUT pin is low (pull down with 500 kQ), only output driver is disabled. b
Standby Low®™  Specified frequency output from OUT pin ) —
ST Input (Active Low) High: OUT pin is low (pull down with 500 kQ), T
i | | i ‘Device goes to standby mode. Supply current reduces to the least as |_std.
| 2 | GND Power |Ground B S R .
3 | OUT | Output [Clockoutput ... =
4 Ve Power |Power supply — ‘

*2 If necessary to use Open, please select Output Enable (Active High) function.
*3 [f fixing it at Low, please connect to GND directly.
*4 If necessary to use Open, please select Output Enable (Active Low) function.

*1 If fixing it at High, please connect to Vcc directly. 'f

$G-8201CJ 170.000000MHz T D J P A ®Frequency tolerance / ®Operating temperature ®Rise/Fall time
® @ © @6OV® BH | £15 x 10/ -40 °C to +105 °C A | Default
DJ | £25x10%/-40 °Cto +125 °C B | Faster
(DModel @Package type (CJ: 2.0 mm x 1.6 mm) C | Fast
@Frequency @Supply voltage (T: 1.8 V1o 3.3V Typ.) @Function D | Slow
(®Frequency tolerance ®Operating temperature P_| Output Enable (OE) / Active High E | Slower
' (DFunction @Rise/Fall time S _| Standby (ST) / Active High
Q | Output Enable (OE) / Active Low
T | Standby (ST)/ Active Low

2.0£0.15 0.9

4 |#3 ||

1.6+£0.15
1.1

g 1.4
=¥
<| # . 2
P 02|
a8 W
Q‘ o ey U
m"#‘« 0.65/0.6| #3
S 0.05
o |

M Notes:

In order to achieve optimum jitter performance, the 0.1 pF capacitor between Vcc and GND should be placed. It is als0
recommended that the capacitors are placed on the device side of the PCB, as close to the device as possible and connected
together with short wiring pattern.
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y j ' Crystal oscillator SEIKO EPSON CORPORATION

e
Product Number
! CRYSTAL OSCILLATOR (Programmable) Ropg S SU1EE.C: XAGIOEE0 hodk 00
q OUTPUT: CMOS ‘ W | 2%,..]  SG-BO18CE: X1G005591000x00
i SG-8018CB: X1G005581oxx00
S G-8018 series SG-8018CA: X1G005571xxxx00
¢ Frequency range : 0.67 MHz to 170 MHz (1 ppm Step)
i « Supply voltage :1.62V1t03.63V
= e Function : Output enable (OE) or Standby (ST) .
« Frequency tolerance : +50 ppm (-40 °C to +105 °C) PEC Y P 5 \\ >
Including frequency aging(+25 °C, 10 years) oy \/’ \/ \-'-/
4 o PLL technology to enable short lead time cG CE cB CA
« Available field oscillator programmer “SG-Writer 1I” 25x20mm 32x25mm 50x32mm  7.0x50mm
= B Specifications (characteristics) . Y N
B ltem | Symbol | Specifications | Conditions/Remarks
il 1.80 V Typ. 250V Typ. | 330V Typ.
Supply voltage | Ve 162V101.98V[1.98V102.20V|2.20 V10 2.80 V| 270 V10 363 V| )
_ O_utput frequency range | fo | 0.67 MHz to 170 MHz : ]
Storage temperature | T_stg | -40 °C to +125 °C | Storage as single product.
] Operating temperature | T_use | -40 °C to +105 °C” -
Frequency tolerance | ftol | J: £50 x 10° T_use = -40 °C to +105 °C
| 32mAMax | 33mAMax | 34mAMax | 35mAMax T use=+105°C | . _
. | 2.7 mATyp. 29mATyp. | 3.0mATyp. |T use=+25°C pacHi= S
Current consumption oo s smAMax. | 58mAMax | 67mAMax. | 8.1 mAMax |T_use=+105°C
-+ t i | No load, fo= 170 MHz
| 4.7 mA Typ. . 57mATyp. = 6.8 mATyp. |T_use=+25°C |
_Output disable current | ldis | 32mAMax. | 32mAMax. = 3.3 mAMax. 3.5mAMax. |OE =GND, fo=170 MHz
T 09pAMax. | 10pAMax. = 15pAMax. = 25pAMax. |T use=+105°C | __
Standby current | s o3 uATy. | 04 pATYP. | 05uATyp. | 11pATyp. T use=+25°C IF' =%
Symmetry | symM | 45 % t0 55 % 50 % Vcc Level
lor/loL Conditions ) [mA]
. RisefFalltme  [Vec | *A | *B | *C | *D
i Vo 90 % Vec Min. Defaull (fo > 40 MHz), low | 2.5 -3.5| 4.0/ 5.0
— Fast lloo | 25/ 35| 40[ 50
Output voltage | | | low | -1.5 -2.0| -25 -3.0]

Default(fos40MHz)-I 15 20 25 30
| lo. | 15 20 25 3

o llow | -1.00 -1.5| 2.0 -2.5
VoL 10 % Voo Max. oo | 1.0 15/ 20/ 25
*A;162V101.98 V, *B: 1.98 V10220V,
*C:2.20 V102,80 V, *D: 2.70 V to 3.63 V

(DC characteristics)

Output load condition | L_cmos 15 pF Max. | -
Vin 70 % Vee Min. ‘
Input voltage i OE or 5T
| _V|_|_ . 30 % Veec Max. |
3.0 ns Max. |fo > 40 MHz
) Default i —
Rise time L L 6.0 ns Max. |fo <40 MHz 20 % - 80 % Ve,
[Fall time Fast | : 3.0 ns Max. fo =0.67 MHz to 170 MHz |L CMOS = 15 pF
Slow l 10.0 ns Max. fo= - 0.67 MHz 10 20 MHz |
Output disable time (OE) tstp_oe | 1 us Max |Measured from the time OE or T pin crosses 30 %
Output disable time (ST) | tstp_st | , - Vee
Output enable time (OE) | tsta_oe | 1 ys Max. |Measured from the time OE pin crosses 70 % Vcc
Output enable time (ST) tsta_st | ) 3 ms Max. Measured from the time ST [ pin crosses 70 % Vee
g . | [ |Measured from the time Vcc reaches its rated
_S_tart up time t_str - 3 ms Max. minimum value, 1.62 V

| Frequency aging f_age | This is included in frequency tolerance specification. |+25 °C, 10 years

| *1 Frequency tolerance includes initial frequency tolerance, frequency / temperature characteristics, frequency / voltage coefficient, frequency / load coefficient and
frequency aging (+25 °C, 10 years).

B ©indescription - il
Pin  Name | iOtype | _ - Function ——_]
High™: Specified frequency output from OUT pin
‘ o OE _"_Input _OUtPUt enable |Low:  Out pin is low (weak pull down), only output driver is disabled.
1 . High™ Specified frequency output from OUT pin
ST Input  Standby Low: Out pin is low (weak pull down),
. | Device goes to standby mode. Supply current reduces to the least as I_std.
2 GND | Power | Ground =
' 3 ouT | Output | Clock output
N 4 Vee Power |Power supply
—= “2 Please do not use the OE/ST terminal in the open state.
aisﬂ|
~ted
—
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' Crystal oscillator

SG-8018CG 25.000000MHz T JHPA
o @ €)

@E0®

(DModel (@Package type @Frequency
@Supply voltage (T: 1.8 V t0 3.3 V Typ.)
BFrequency tolerance (J: 50 x 10%)
®Operating temperature (H: -40 °C to +105 °C)
@Function @®Rise/Fall time

SEIKO EPSON CORPORATION

@Package type @Function ®Rise time/Fall time
CG |2.5 mm x 2.0 mm P | Output enable A | Default

CE [3.2mm x 2.5 mm S | Standby B | Fast

CB [5.0 mm x 3.2 mm C | Slow

CA | 7.0 mm x 5.0 mm

$G-8018CG

» i1 . 11
3 : + 2 g
-
# 124 —
S$G-8018CE S$G-8018CE
1.4
J— -+ + Y
l
2.4
/.
$G-8018CB
1.6
f + |2
o~
o~
s’
# +
7 b 1 2.54
SG-8018CA SG-8018CA
1.8
<
ol
o
<
e
5.08

M Notes:

together with short wiring pattern.

in order to achieve optimum jitter performance, the 0.1 pF capacitor between Vcc and GND should be placed. It is al
recommended that the capacitors are placed on the device side of the PCB, as close to the device as possible and connected

60 il



» Function

« Frequency range
« Supply voltage
H-\‘

Crystal oscillator

CRYSTAL OSCILLATOR (Programmable)
OUTPUT: CMOS

SEIKO EPSON CORPORATION

RoHs Product Number

ﬂ SG-8101CG: X1G005181xxxx00
Compliant SG-8101CE: X1G005211x:xxx00

: 8G-8101CB: X1G005201x0xx00

' S G -8 1 0 1 series SG-8101CA: X1G035191xxxx00

: 0.67 MHz to 170 MHz (1 x 10 Step)
:1.62V1i03.63V .
: Output enable (OE) or Standby (ST)

« Frequency tolerance :

+15 x 106 (-40 °C to +85 °C) - \/‘
£20 x 108, +50 x 106 (-40 °C to +105 °C) & N
CE CB CA

« PLL technology to enable short lead time cG
« Available field oscillator programmer “SG-Writer II” 25x20mm 32x25mm 50x32mm  7.0x50mm

Symbo! |

Supply voltage

6?_tpgt frequency range
gto_rage temperature

Operating temperature

l

Frequency tolerance”

Current consumption

O@ut disable current

Standby current

Symmetry

Output voltage
(DC characteristics)

Specifications _ Conditions/Remarks ]
V. 1.80 V Typ. 2.50 V Typ. 330V Typ. | 9.,
“ [162V101.98V|1.98V102.20V|220 V0280 V|2.70 V10363 V|
fo | 0.67 MHz to 170 MHz - |
| _T_stg '_ -40 °C to +125 °C B Storage aEsingIe product. - _
-40 °C to +85 °C” -
T use =— ———— =S ——
-40 °C to +105 °C_ .
| B: £15 x 10® B B T_use =-40°C to +85°C
f_tol - C: +20 x 10° A T _use =-40°Cto +105 °C
| - J: i50_ x 10 T_use =-40°C to +105 °C -
3.2 mA Max. 3.3 mA Max. 3.4 mA Max. | 3.5 mAMax. |T_use=+105"°C |
————1 1 = - No load, fo =20 MHz
| 2.7 mATyp. | 2.9 mA Typ. | 3.0mATyp. |T use= +25 °C i |
e 5mAMax. | 58mAMax. | 6.7 mAMax. = 8.1 mAMax. |T_use=+105°C
e - P W —=————""~INoload, fo= 170 MHz
4.7 mATyp.  57mATyp. | 6.8mATyp. |T use=+25 C

ldis | 32mAMax | 32mAMax. = 33mAMax.  3.5mAMax. |OE=GND,fo=170 MHz

| 09pAMax. | 1.0pAMax. | 1.5 pA Max. 25 yAMax. |T use=+105°C

I_std | + /ST = GND
0.3 A Typ. 0.4 pATyp. |_ 05pATyp. | 1.1pATyp. T use=+25°C -
SYM |  45%1t055% 50 % Ve Level -
— o [mA]
|Rise/Fall time Vee | A | "B | *C | *D |
Vou 90 % Veo Min. Default (fo > 40 MHz), lon | -2.5 -3.5 -4.0 -5.0
|Fast loo | 25 35/ 40 50

low | -1.5. 2.0, 25 -3.0
lo 1.5 2.0/ 25 3.0
Stow low | -1.0, 1.5 -2.0 2.5

Vou 10 % Vec Max. - loo | 10 15 20 25
*A:1.62 V10 1.98 V, *B: 1.98 V to 2.20 V,

*C:2.20 V10 2.80 V, *D: 2.70 V to 3.63 V

. ————||Default (fo < 40 MHz)

Output load condition L_CMOS 15 pF Max. B B -
ViH 70 % Vcc Min. | _—
Input voltage f NV |OE or ST
= B Vi 30 % Vec Max.
3.0 ns Max. fo> 40 MHz
. Default — T —
Rise time | | ) 6.0 ns Max. ~ fo<40MHz 120 % - 80 % Vec,
; /Fall time |Fast 3.0 ns Max. fo = 0.67 MHz to 170 MHz |L_CMOS =15 pF
- L |Slow | _ 10.0 ns Max. fo = 0.67 MHz to 20 MHz
Output disable time (OE) tstp_oe 1 us Max Measured from the time OE or ST pin crosses 30 %
Output disable time (ST) tstp_st | N p | M5 TOR S Ve .00
Output enable time (OE) tsta_oe 1 ps Max. ~|Measured from the time OE pin crosses 70 % Vec
Clltgut enable time (ST) tsta_st | 3 ms Max. B |Measured from the time ST pin crosses 70 % Ve
Start-i : Measured from the time Vcc reaches its rated
__art up tﬂe __t_str | ERa S |minimum value, 1.62 V -
Fre%ency aging f_age | This is included in frequency tolerance specification. +25 °C, first year

*1 Frequency tolerance includes initial frequency tolerance, frequency / temperature characteristics, frequency / voltage coefficient, frequency / load coefficient and
frequency aging (+25 °C, 1 year).

Pin | Name /O type | _ Function L
'High: Specified frequency output from OUT pin B B
| _OE Input .Output enable Lo?/v: Out pin is low (weak pullljdown},_ only output driver is disabled.
— 1 |High: Specified frequency output from OUT pin - _
| ST Input  |Standby lLow: Out pin is low (weak pull down), )
5150 S = = == Device goes to standby mode. Supply current reduces to the least as |_std.
e 2 GND | Power |Ground
i 3 ouT Output  |Clock output
3 L4 | Vee Power |Power supply

"2 Please do not use the OE/ST terminal in the open state.

kA 0 o
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W)y  Crystal oscillator SEIKO EPSON CORPORATION

Vo

SG-8101 9_@ 25-000000MHZ I _C__H_ E A ®Package type r(s)Frequency tolerance / ®Operating temperature
® @ ® @508 CG |25 mm x 2.0 mm BG | £15 x 10°/-40 °C to +85 °C

@Model (@Package type CE |3.2mm x 25 mm CH | 20 x 10-2 /40 °C to +105 °C
@ Frequency @Supply voltage (T:1.8Vto 3.3V Typ.) ((;;/Ej\ i'g Em : 22 m: JH [£50x 100/ 40"Cto +105°C
@Frequ.ency tole.rance @Operatlng temperature ZFunction @Rise timefFall fime
(DFunction @®Rise/Fall time p | Output enable A | Default

S | Standby B | Fast

|i Slow

SG-8101C

S-81 1 CG -

254015

SG-8101CE

22

R

R

SR

S

SG-8101CB
1.6

[ sG-8101CA SG-8101CA
2.0£0.2 1.8

5.08
e
B Notes:

In order to achieve optimum jitter performance, the 0.1 pF capacitor between Vcc and GND should be placed- )
recommended that the capacitors are placed on the device side of the PCB, as close to the device as possible and ©
together with short wiring pattern. ——
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7) b Crystal oscillator SEIKO EPSON CORPORATION

e

CRYSTAL OSCILLATOR (Programmable)

Product Number

SPREAD SPECTRUM ) $G-3101CA: X1G005301xxxx00
. ompliant|  $G-9101CB: X1G005311xxxx00
OUTPUT. CMOS SG-9101CE: X1G005321xx0xx00

S G 9 1 0 1 ; $G-9101CG: X1G005291xxxx00
: - series

» Frequency range : 0.67 MHz to 170 MHz (1 ppm Step)
o Supply voltage :1.62Vt03.63V

e Function : Output enable (OE) or Standby (8T)
e Configurable spread spectrum settings: <7\ § ‘/4
. \ -
2 kinds of spread type, 6 kinds of spread width Ao \/‘; ‘/ \.
4 kinds of modulation frequency, 3 kinds of spread profile CG CE CB CA
e PLL technology to enable short lead time 25x20mm 32x25mm 50x32mm  7.0x50mm

¢ Available field oscillator proarammer “SG-Writer 117

[ Specifications (characteristics) i AR - . "y
_ ltem | Symbol | } Specifications _ | B Conditions/Remarks
1.80 V Typ. 2.50 V Typ. 330VTyp. |
ltage V ! | ;
Supply voltag « [162V101.98V|1.98V10220V 220V102.80V 270V t03.63V B
Output frequency range fo | 0.67 MHz to 170 MHz - |
Storage temperature | T.stg | -40 °C to +125 °C ' Storage as single product.

-40 °C to +85 °C

|
rating temperature T use | — | o
Operating temp | =0 -40 °C to +105 °C i
Frequency tolerance™ | ftol | . +50 x 10 |Average frequency of 1s gate time.
34mAMax. | 3.5mAMax. 3.6 mA Max. 3.7mAMax. |T_use=+105°C
29 MAT: | 30mATyp. | 32mATyp. T use=s25°C o 0adfo=20MHz
. B . Um. ° . . =
Current consumption lec R f y—p—!— ALalF/ L e
57 mAMax. | 6.0 mAMax. 6.9 mAMax. | 83mAMax. |T_use=+105°C
r . f — f 0 [No load, fo = 170 MHz
L : 4.9 mATyp. | 5_.9£A Typ. | 7.0 mATyp. _T_use =+25°C |
Output disable current | | dis | 34mAMax. =~ 34mAMax. | 35mAMax. | 3.7mAMax. OE =GND, fo=170 MHz B
| 0.9 pA Max. 1.0 yAMax. | 1.5 pAMax. 25 pAMax. |T_use=+105°C e
Standby current I_std =i f WA VX H x| A2 8T = GND
I | | O03pATyp. = 0.4 pATyp. | 0.5 pATyp. 1.1 pATyp. |T use=+25°C
Symmetry SYM | 45 % to 55 % 150 % Vec Level
| lon/loL Conditions o ~ [mA]
Rise/Fall time \Vee | *A  *B | *C | *D |
VoH 90 % Vee Min. Defauit (fo > 40 MHz), _IOH |-2.5/-3.5 _4'0. —5.0_
Fast lloo |25 35| 4.0 50
Output voltage ‘ | _ L low |-1.5/-2.0 -25 3.0,

(DC characteristics) lou 1.5/ 2.0 25 3.0

Slow lon |-1.0[-1.5/-2.0/-2.5

Voo 10 % Vec Max. foL 1.0/ 1.5/ 2.0/ 25
A 1.62V101.98V,*B: 1.98 V1o 220V,

*C:220Vt0280V,*D:270V103.63V

‘ = — Default (fo < 40 MHz)

Output load condition | Lcmos 15 pF Max. ' =
| Vi 70 % Vcc Min. _
Input voltage | i = /OE or ST
[ 30 % Ve Max. _
3.0 ns Max. fo> 40 MHz
Default r T =/
Rise time it 6.0 ns Max. fo= 40 MHz 120 % - 80 % Vce,
/Fall time Fast | _ 3.0 ns Max. fo = 0.67 MHz to 170 MHz |L_CMOS = 15 pF
Slow | | 10.0 ns Max. fo = 0.67 MHz to 20 MHz
Output disable time (OE) | tstp_oe ) ——
Output disable time (ST) | tstp_st 1 ps Max. IMeasured from the tlme_OIE or ST pin crosses 30 % Vce
Output enable time (OE) tsta oe | 1 ps Max. B |Measured from the time OE pin crosses 70 % Vcc
Output enable time (ST) | tsta_st | 3 ms Max. |Measured from the time ST pin crosses 70 % Ve
. Measured from the time Vcc reaches its rated minimum
o |
Start-up time ; t str | 3 ms Max. \value, 1.62 V C
Iﬂequency aging | f age | This is included in frequency tolerance specification. +25 °C, first year

*1 Frequency tolerance includes initial frequency tolerance, frequency / temperature characteristics, frequency / voltage coefficient, frequency / load coefficient and
frequency aging (+25 °C, 1 year).

[ Pin description

Pin | Name | #Otype | B Function
|High Specified frequency output from OUT pin
- OF | Input IOUtDUt enable :Lo?/v: OFL?it pin igp_\}\c}]'(_wea')ll( Qulil-?down_}, only oF:Jtput driver is disabled.
1 | |High: Specified frequency output from OUT pin
ST Input |Standby Low: Out pinis low (weak pull down),
| | | Device goes to standby mode. Supply current reduces to the least as |_std.

2 | GND | Power Ground B

3 | ouT | Output | Clock output

4 Voo Power  Power supply

*2 Please do not use the OE/ST terminal in the open state.
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Y Crystal oscillator SEIKO EPSON CORPORATION

F 44
SG-9101CG 170.000000MHz C20P HA A A (@Package type (5)Spread width ®Modulation Erequencv 3
@ ® ® @@@@@ CG[2.5mm x 2.0 mm Center spread | Down spread A | 25.4 kHz (Default)
CE|3.2mmx2.5mm 02 | +£0.25 % B | 12.7 kHz i
CB|[5.0 mm x 3.2 mm 05| +£0.5% -0.5% C |8.5kHz _#I‘
(MModel (@Package type Q@Frequency CA[7.0 mm x 5.0 mm 07 | +0.75 % D | 6.3kHz

. 10| £1.0% -1.0 % ¢

@Spread type @Spread width @Spread type 15| +15% -1.5% ©@Spread profile =i
®Function (D Operating temperature C } Center spread 20| £2.0% 2.0% A | Hershey-kiss {Defaﬂﬁ"’l."

. s D | Down spread 30 -3.0% B | Sine-wave

®Modulation frequency @Spread profile - 0% ¢ Trriangle —
(DRise/Fall time o
®Function (DRise/Fall time =

P | Output enable A | Default S

S | Standby B | Fast i

C | Slow —

(7)Operating temperature
G | -40 °C to +85 °C |
H [-40°C to +105 °C |

SG-9101CG = | [sc9t01cG 7
o 250

+

\ .

[os ]
\J

1.3

1.7

S$G-9101CE

o

% E L
| 2.4
SG-9101CB -
1.6
SG-9101CA
18
’ E+ %
o~
hd
i N
5.08

N

B Notes:
In order to achieve optimum jitter performance, the 0.1 uF capacitor between Vee and GND should be placed. It is also

recommended that the capacitors are placed on the device side of the PCB, as close to the device as possible and connected
together with short wiring pattern.
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4, ; Crystal oscillator SEIKO EPSON CORPORATION

Programming tool for L Product Number
Programmable Crystal Oscillator % Q91PR20W1102000

SG-Writer I

« Programming tool for programmable oscillator:
SG-8018, SG-8101, SG-9101, SG-8503, SG-8504 and
SG-8506 series (Blank sample)

» Able to program required frequency at customer side

» External power supply by USB cable

» Available PC OS: Windows 10, etc

+ Small body and easy carry

ecifi T e : TEE w TN
Name SG-Writer Il for programmable oscillator: SG-8018, SG-8101, SG-9101,-SG-8503, SG-8504, and
. S5G-8506 series -
Operating Temperature | +10°Cto +40 °C  Writing (+25 °C +5 °C) - d
| Electric Power Supply Via USB N
‘Standard Interface USB 2.0 (mini-B) N -
Accessories SG Writer Il, Instruction manual (Documents: English, Japanese) a8
Software | SG-Writer Il {
Option [ Model | Product number |
SG-Writer IC SG-8018CA, SG-8101CA, SG-9101CA | Q91PR10W00021
socket SG-8018CB, SG-8101CB, SG-9101CB | Q91PR10W00025
gl 8G-8018CE, SG-8101CE, SG-9101CE | Q91PR10W00018
S5G-8018CG, SG-8101CG, SG-9101CG | Q91PR10W00024
SG-8503CA - | Q91PR10W00026
SG-8504CA | Q91PR10W00027
| SG-8506CA | Q91PR10W00028
 Option [ Model | Product number | Model | Product number
Blank sample | SG-8018CA | X1G0055710001 SG-8503CA X1G0050111001
P SG-8018CB N | X1G0055810001 SG-8504CA X1G0050211001
SG-8018CE - ~ | X1G0055910001 SG-8506CA | X1G00503110
SG-8018CG [ X1G0056010001
'SG-8101CB | X1G0052010001
SG-8101CE - | X1G0052110001
SG-8101CG | X1G0051810001
SG-9101CA | X1G0053010001
- SG-9101CB - X1G0053110001
SG-9101CE X1G0053210001
SG-9101CG . X1G0052910001
*1 If you have IC socket of either SG-8002CA/CE it can use for both SG-8018CA/CE, SG-8101CA/CE and SG- 9101CA/CE.
'Recommend PC Si ‘ ‘ou need to connect the SG-Writer Il to a PC when you are writing.)
Available PC OS | Wlndows 7 (32 bit, 64 bit), Windows Vista (32 bit), Windows XP (32 bit)
Windows 10 (32 bit, 64 bit) -
Recommend CPU | Over Pentium 4 1.4 GHz or equivalent Processor -
Recommend memory Capacity = Windows XP : Over 512 MB
Windows Vista, Windows7 32 bit : Over 1 GB
Windows 7 64 bit : Over 2 GB
L . Windows 10 : Over 2 GB - -
Other USB cable (Type A <> mini-B)
Need SMD "2 socket when you write SG-8000 SMD products. (Sold separately)

*2 Conventional IC socket for PROM Writer or SG-Writer (the previous model) can be used for SG-Writer Il.
'_P .:’—' ) ——— - oy I ; - ] = 7 . ”
*The Blank sample of each series can be identified by marking

*The firmware update is required to program SG-8018, SG-8101, SG-9101, SG-8503, SG-8504 and SG-8506 series.
For details please contact your supplier.
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/) o Crystal oscillator SEIKO EPSON CORPORATION

Product Number
CRYSTAL OSCILLATOR (SPXO) SG?ZOHI(:SEHUN: X1G006141xxxx15
OUTPUT : LV-PECL, LVDS

§G2016VHN: X1G006121xxxx15
’ §G2520EHN: X1G005921xxxx15

SGZG’I 6EHN VHN SG2520VHN: X1G005941xxxx15
SG2520EHN/VHN

yd
eFrequency range 1 25 MHz to 500 MHz S . \
«Supply voltage . 1.8V Typ. (LVDSonly)/2.5V Typ. / 3.3V Typ. \-/'/ R
eFrequency tolerance  : +20 % 10°
«Operating temperature : -40 °C to +85 °C, -40 °C to +105 °C gggglgsl‘m gggggg\%:m
eFunction . Output enable (OE) or Standby (8T) (2.0 x 1.6 x 0.63 mm) (2.5 x 2.0 x 0.74 mm)
ePhase jitter - 50 fs Max. (391 MHz <fo < 500 MHz, Ve =2.5V, 3.3V)
B soecifications (characteristics) . s kb : o _ _ wan BN l
l [ — Spectfcmions | '
tem ‘ Symbol | ----- §é\§§1%%f|ﬁ“‘k"’—”"'“"”"‘ ————— s Conditions / Remarks
Pl S / SG2520EHN SG2016VHN / SG‘Z‘BZOVHT‘ - )
Qutput frequency range fo- b 25 MHz to 500 MHz Please contact us for available frequencies. h L‘
C:33V+5% it
Supply voltage . Vee . D:2.5V15°/z | E:18V+5% \ N B £
Storage temperature . T_stg | -55 °C to +125 °C 3 <
Operating temperature | T_use | G: -40 °C to +85 °C, H: -40°C to +105 °C | = (
Includes initial frequency tolerance, frequency / |
Frequency tolerance | f_tol C: £20 x 10 Max. temperature characteristics, frequency / voltage |
|coefficient and 10 years aging (+25°C) i
60 mA Max. | - |OE or ST = Vee, L ECL=50Q '
Current consumption | 25 mA/ 30 mA/ 25 mA Max. | 25MHz<fo<212MHz |0 a7 _y |
P ce - |28 mA/35mA/28 mAMax. 25 mA/~/25mA Max.|212 MHz < fo < 392 MHz_| 55 opﬁonﬁ/ B/C
| ; | 28mA/35mA/30mAMax. | 1392 MHz < fo < 500 MHz | P : M
Disable current | Idis | 35mAMax. | 20 mA Max. |OE = GND L
30 pA Max. B ‘ST =GND, T _use Max. = +85 °C
Stand-by ourrent | s ] ~ B0 pAMax. ST = GND, T_use Max. = +105°C
Symmetry | SYM | ) 45 % t0 55 % - |At output crossing point > -
Vor | Vec-1.1V Min. | . -
Output voltage (LV-PECL) Voo Ves-15V Max. | - IOutput option: A, DC characteristic |
[ 08Vto20V | 500mVto 900mV [ 500mVto 900mV Outputoption:A
Differential swing Vsw | = | 800 mVto1600 mV | - |Output option: B =
| = | 600 mV to 1200 mV | 600 mV to 1200 mV | Output option: C ) - \
| 250 mVto 450 mV 250 mVto 450 mV |Output option: A | Differential output voltage
Voo L | 400mVio 800mV | = Output option: B o v P Sl
Outout voltage (LVDS) | | . 300mVio 600mV | 300mVito 600 mV_|Output option: C | vopr Yooz |
P 9 [ dvon | L N 50 mVMax. dVop = | Voot - ooz | :
Vos | = | 115Vt01.35V | 065Vt00.85V |Offset voltage, Vost, Vos2
| dVos | = _ 50 mV Max. [dVos = | Vos1 - Vos2 | '
Output load condition L ECL | 500 - | Terminated to Vec - 2.0 \ g
p |L LVDS — 1000 |Connected between OUT and out ]
Vin | 70 % Ve Min. = .
input voltage v 30 % Voc Max. |OIE or ST terminal 1
. . LV-PECL: 20 % - 80 % (Vor - Vou)
Risoffalltimes | | 0.35 s Max. LVDS: 20 % - 80 % differential output peak to peak
Start-up time_ Lotstr | B i 10 ms Max. t=0at90 % Vcc ) _ i)
250 fs Max. | 250 fs Max. _ 400 fs Max. | 25 MHz < fo < 100 MHz | Offset frequency
' | 90fsMax. | 100 fs Max. | 130 fs Max. 1100 MHz < fo < 156 MHz = fo < 50 MHz: '
Phase jitter tpy | 70fsMax. | 60 fs Max. | 70 fs Max. 1156 MHz < fo <212 MHz | 12 kHz to 5 MHz|
| [ 60fsMax. | 20 s Max — 212 MHz < fo < 391 MHz | fo 2 50 MHz:
50 fs Max. ) = 391 MHz < fo £ 500 MHz 12 kHz to 20 MHz
Product Name 8G2016 EHN 156.250000MHz CCHP ZA
(Standard form) @ @ ® @6

(DModel @Output (E: LV-PECL, V: LVDS) Frequency @supply voltage  ©®Frequency tolerance
®Operating temperature @Function ®Output disable type (Z: High impedance) ©@Output option

[ @Supply voltage _‘ @'@Jolerﬂcg |_©gp_ere@g_temg. - ‘ @Function | | @Output option e N
IT 3.3V Typ. [clz20x10° | |G |-4o oC to +85 °C P | OE _ | 5G2016EHN / SG2520EHN |SGZO16VHN/SGZSZOVHN_]
D \g.s V Tvp. | H [-40°Cro+105°C | s|sT | |A IDefauh Vop =250 mVto450mV__|
[E-[18vTyp. | B | - N | Voo = 400 mVY to 800 mV J
»“E* s only for SG2016VHN and 5G2520VHN el = Vop =300 mV to 600 mY__

*Not available for Ve = 1.8 V Typ.

- External dimensions i D) {Unitmm) . Footprint (Recommended)
[ SG2520EHN / 5G2520VHN SG2016EHN / SG2016VHN ‘ ‘_ o o
255015 26LDAE
| 2EE15 . !
WP 44 gl Pin map = E
| ¢ e C Pin | Connection _| | ‘ — ‘

|1 _OEorST | __ [ ] SG2520EHN | SG2016EHN
2 | NC. Qp_euvuj ‘ | <; \ SG2520VHN | SG2016VHN |
L?’_‘_ __GND -,__A 088 | 085
4 _outr _|| © B| 076 m4_|
LS_ oot ‘ e 188 | 115
I 7 ‘ L___] I__NJ |__D 199 | 1564 _]
| [E] oes [ 0574 |

f——— ‘

8 ({ Un_it:mr_ﬂj
—

B |

Note:
OE or ST pin = HIGH or “Open’: ‘ |
Specified frequency output.
‘ In order to achieve optimum jitter performance, it is recommended that ‘
0.1 yF and 10 pF bypass capacitors should be connected between Vce
J \ﬂd GND and placed as close to the Vcc pin as possible.

OE or 3T pin = LOW:
Output is high impedance

)

e
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vy Crystal oscillator

) CRYSTAL OSCILLATOR (SPXO)

OUTPUT : LV-PECL, LVDS

SG2016EGN/VGN
SG2520EGN/VGN

«Frequency range 25 MHz to 500 MHz
«Supply voltage
oFrequency tolerance

«Operating temperature :

+25 x 10%, +50 x 10

Pb

1.8 V Typ. (LVDS only)/ 2.5 V Typ. / 3.3 V Typ.

-40 °C to +85 °C, -40 °C to +105 °C

A Free

SEIKO EPSON CORPORATION

Product Number

SG2016EGN: X1G006131xxxx15
SG2016VGN: X1G006111xxxx15
SG2520EGN: X1G005881xxxx15
SG2520VGN: X1G005%01 xxxx15

-,

/ ) \ a
(o N\ 7
\ L
SG2016EGN SG2520EGN
SG2016VGN SG2520VGN

[ O o

eFunction
ePhase jitter

[l soecifications (characteristics)

Output enable (OE) or Standby (ST)
50 fs Max. (391 MHz < fo £ 500 MHz, Ve =2.5V, 3.3 V)

(2.0 x 1.6 x 0.63 mm)

(2.5 x 2.0 x 0.74 mm)

Ay Nl

Specifications B
ltem Symbot g é\zloﬁggéﬂ = ! == L LYDS Conditions / Remarks
F ‘ el SG2016VGN / $G2520VGN ) _—
Output frequency range | fo 25 MHz to 500 MHz - 'Please contact us for available frequencies.
Jut - .
Supply voltage Voo CaIvEsy E18V5%
Storage tempgrature | T stg -55°C to +125 °c -
Operating temperature | T_use G: -40 °C to +85 °C, H: -40 °C to +105 °C |
. & Includes initial frequency tolerance, frequency /
Frequency tolerance f_tol 5) fgg : 11 g_e I\I\ZI:))((. temperature characteristics, frequency / voltage
T ) coefficient and 10 years aging (+25 °C)
60 mA Max. | - |OEor ST =Vee, L_ECL=500Q
Current consumption I 25 mA /30 mA /25 mA Max. | 25 MHz < fo < 212 MHz |OEor§T =V,
u P e | - 28 mA /35 mA /28 mAMax. |25 mA/—/25 mA Max. 212 MHz < fo < 392 MHz 'Outout o t_ion('ﬁ/B/C
L | | 28 mA /35 mA /30 mA Max. | 1392 MHz < fo s 500 MHz_| ~PU! option:
Disable current | dis | 35mAMax. 20 mA Max. 'OE = GND
30 pA Max. /ST =GND, T_use Max. = +85 °C
jgand-y eufrant Lsd | 60 UA Max. /ST =GND, T_use Max. = +105 °C
Symmetry | SYM | - 45 % to 55 % - (At output crossing point
Vou | Vec-1.1V Min. - .
Qutput voltage (LV-PECL) | VoL | Voo-1.5V Max. | - Eutput option: A, DC characteristic
| 08Vto20V 500 mVto 900 mV | 500 mVto 900 mV Output option: A )
Differential swing Vsw = 800 mV to 1 600 mV | - 'Output option: B - o B
| = 600 mV to 1 200 mV | 600 mV to 1200 mV |Output option: C )
| 250mVto 450mV | 250 mVio 450 mV | Output option: A | Differential outout voltade
Voo < 400mVto 800mvV | |Output option: B o v P age.
Output voltage (LVDS) 300 mVto 600 mV 300 mV fo 600 mV |Output option: C |y o0t ¥op2
p 9 dVop = 50 mV Max. |dVop = | Vop1 - Vooz |
Vos - 1.15V01.35V | 065Vt0085V Offset voltade, Vost, Vosz2
dVos | - N 50 mV Max. |dVos = | Vos1 - Vosa |
Outbut load condition L_ECL | 50 Q - | Terminated to Vec - 2.0 V
P L LVDS - 100 Q N |Connected between OUT and  OUT
A 70 % Vcc Min. == .
.Input voltage Vi | 30 % Vi Max. .OE or 8T terminal B
. . | LV-PECL: 20 % - 80 % (Von - Vou)
jisa/Fall imes tritf 0-351gSiiiax. !LVQS:_ 20 % - 80 % differential output peak to peak
Start-up time tstr | A WA 10 ms Max. |t=0at 90 % Ve
250 fs Max. 250 fs Max. 400 fs Max. I 25 MHz < fo < 100 MHz | Offset frequency
90 fs Max. 100 fs Max. 130 fs Max. |100 MHz <fo <156 MHz | fo < 50 MHz:
Phase jitter tey 70 fs Max. 60 fs Max. 70 fs Max. I156 MHz < fo <212 MHz 12 kHz to 5 MHz
60 fs Max. 50 fs Max 60 fs Max [212 MHz < fo < 391 MHz fo = 50 MHz:
50 fs Max. i i |391 MHz < fo < 500 MHz 12 kHz to 20 MHz

Product Name

SG2016 EGN 156.250000MHzCDHP ZA

(Standard form) @ @ ©]

(BIOOIEIC)

MDModel @Output (E: LV-PECL, V: LVDS) ®@Frequency @Supply voltage ®Frequency folerance
®0Operating temperature  (DFunction @Output disable type (Z: High impedanc_:e) ©®0Output option

@Supply voltage GFren. tolerance ®Operating temp.
3.3V Typ. D |25 x 107 | [[G]-40°Cto+85°C
D 2.5V Typ. J |50 x 10% ] H |-40°Cto +105°C
E* [1.8VTyp.
*“E" is only for SG2016VGN and SG2520VGN
. External dimensions {Unit mm)
SG2520EGN / SG2520VGN SG2016EGN / SG2016VGN B
2. ‘Hk 15
3 Pin map )
. _Pin_| Connection
% 1 OE or ST
S 2 N.C. (Open or Vccl
3 GND
o 4 ouT
? 5 ouT
5 6 Vee
Note:

Specified frequency output.

OE or ST pin = LOW:

Output is high impedance

OE or ST pin = HIGH or “Open”:

| @Function ©@Output option -
| P |OE | SG2016EGN / SG2520EGN | SG2016VGN / SG2520VGN
| 8 |ST A | Default Vop = 250 mV to 450 mV
B - —— Vop = 400 mV to 800 mV
C = Vop = 300 mV to 600 mV

. Footprint {Recommended)

“Not available for Vee = 1.8V Typ.

{Unit.mm)

I<E> :B=

S8G2520EGN | 8G2016EGN

| <y || SG2520VGN | SG2016VGN
| A 0.88 0.85

B 076 0.574
| C 1.38 1.15

| I /D] 19 1.564 |
E 0.63 0.574

D

In order to achieve optimum jitter performance, it is recommended that
0.1 pF and 10 pF bypass capacitors should be connected between Vce
and GND and placed as close to the Vce pin as possible.

67



|
)

Crystal oscillator

CRYSTAL OSCILLATOR (SPXO)
OUTPUT : LV-PECL, LVDS

SG3225/ 5032/ 7050EEN
SG3225 I 5032 / 7050VEN

oFrequency range 25 MHz to 500 MHz

SEIKO EPSON CORPORATc

Product Number

S$G3225EEN: X1G005221xxxx00 (fo g 2004
X1G005511xxxx00 (fo >

X1G005531xxxx00

RoHS

‘ Compliant

SG5032EEN:
SG7050EEN:

SG3225VEN:

SG5032VEN:
SG7050VEN: X1G005331xxxx00 (fo g 200

X1G005561xxxx00 (fo >

Frequency tolerance

D: 25 x 10 Max.
~J: #50 x 10 Max.

«Supply voltage 25V Typ./ 3.3V Typ. PN o
«Output LV-PECL or LVDS o %
eFunction Qutput enable (OE)
N SG3225EEN SG5032EEN SG7
«Phase jitter : 50 fs Typ. (fo=156.25 MHz, LV-PECL) SG329VEN SGR032VEN Sa7030VEN
eQOperating temperature : -40 °C to +105 °C (3.2x2.5x1.05 mm) (5.0x32x1.3mm) (7.0 5.0 % 1.5mm)
Specifications
LV-PECL LVDS =
tem Symbol | SE3F3EEEN | SG5032EEN| SG3225VEN / SGE032VEN O R
= _ /SG7OS0EEN | _ /SG7050VEN = g o S - . .
[ 25 MHz to 500 MHz Except for SG5032EEN / SG5032VEN | Please contact us for availat
Output frequency range fo "200.1 MHz to 500 MHz SG5032EEN / SG5032VEN |frequencies. :
Supply voltage | Vee | ~ D:25V+0.125V,C:3.3V+0.165V -
| Storage temperature T stg | -55 °C to +125 °C e — I . \ e
Operating temperature | T use ~ G:-40°C to +85 °C, H: -40 °C to +105 °C

Includes initial frequﬁy tolerance, temperaturagriation, ]
supply voltage change and 5 years aging (+25 °C)

Includes initial frequency tolerance, temperature variation, ﬂgm'\

- o L L2100 x A0 5 Max. ~|supply voltage change and 10 years aging (+25 °C)
Current consumgtion lcc 60 mA Max. 25mAMax.  OE=Vcc, L ECL=50Qo0rL LVDS =100 O 1
Disable current I_dis 25 mA Max. | 15 mA Max. | OE =GND —
| Symmetry - SYM I 45 % to 55 % At output crossing point —
“Output voltage (LY-PECL) I \\;2': == \\//gsﬂ I\'\//Ilg( - —_: ——|DC characteristics B
Voo | - 250 mV to 450 mV W Differential output it voltage, Voot , Vorz !
Output voltage (LVDS) d\\//oos L . - N 1%{? X,'\-:I%);V 7 ((j)\f/f(;Zt_vlg\l_{Z;; \\;ESDJZ_|V032 o | DC characteristics
- - | dVos _ 50 mV Max. ~ |dVos = | Vosi - Vos2 | -
Output load condition LECL| 500 - |Terminated to Vec-2.0V . —
|~ L L LVDS I = ~100Q Connected between OUT to OUT _ wyd
ViH 70 % V Vcc Min. .
lnputioltage W T — 30 % Voo Max. — _SE termlnal_ .
_ _ ™ Vee =3.3V, *[LvPECL: Between 20 % and 80 % of (Vo -Vl
Rise/Fall times tr/th | 0.3 ns Max. 25 MHz < fo < 200 MHz |LVDS:  Between 20 % and 80 % of Differelial
| b 0.35 ns Max. All other | ~ Output peak to peak voltage
Startup time |t ostr 10 ms Max. Time at minimum supply voltage to be 0 s
______ProductName _ ____ 100MHz | 125MHz | 15625MHz , 200MHz | S125MHz, |_491.52MHz | Condi
| SG3225EEN / SG5032EEN / SG7050EEN | 7_5 fs Typ. ~ 60fsTyp. ‘ 50fs Typ. | 40fsTyp. | 30fsTyp. | 20fsTyp.
SG3225VEN / SG5032VEN / SG7050VEN | 90 fs Typ. 70 fs Typ. 60 fs Typ. | 50 fs Typ. " 40fsTyp. | 30fs Typ. |12 kHzto 20MHZ

Product Name

S$G3225 EEN 156.250000MHz CD G A

(®®: Unavailable

code DH, DG and JH at fo > 200 MHz, Refer to figure *1)

(Standard form) €)) ® ©) @D *{ : Maximum T_use of operating rangé
DModel  @Output (E: LV-PECL, V: LVDS) @Frequency @Supply voltage f_toh [x 109]
(®Frequency tolerance ®Operating temperature _ (Dinternal identification code(“A” is default) £100 %—- =3
@Supply voltage @Frequency tolerance (®)Operating temperature 450 r o o 6 °C
| 33VTyp. | D | £25x10° G | -40to +85°C - PR ol - e |
D | 2.5V Typ. J 50 X 10 | | H | -40to+105°C -
L | £100 x 10°® 1
h{--ﬁﬁ'_
SG7050EEN SG5032EEN SG3225EEN
SG7050VEN SG5032VEN SG3225VEN

D

F SG3225EEN | SGB032EEN |
SG3225VEN | SG5032VEN
A 1.05 1.60
Pin map B 0.92 0.89
Pin Connection C 1.85 2.60
1 OE | D 2.58 2.54
.2 | N.C.(OpenorVcc) E | 0.80 0:89 -
3 GND In order to achieve optimum jitter performance
Note: 4 ouT = recommended that 0.1 yF and 10 WF bypass ¢@
OE pin = HIGH or “Open”: Specified frequency output. 5 ouT should be connected between Vco and ND
OE pin = LOW: Output is high impedance 6 Vee | placed as close to the Vcc pin as possible.
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Crystal oscillator

CRYSTAL OSCILLATOR (SPXO)
OUTPUT : LV-PECL, LVDS

SG3225EAN VAN
SG5032EAN VAN
SG7050EAN VAN

eAchieved wide frequency range by PLL technology and

Fundamental AT crys
eFrequency range
«Supply voltage
eFunction
o Output

tal units
73.5 MHz to 700 MHz
25Vt03.3V

Output enable (OE)
LV-PECL or LVDS

@ §

SG3225EAN/VAN

(3.2

SEIKO EPSON CORPORATION

RoHS

FECompliant

Product Number

SG3225EAN: X1G004251xxxx00
SG3225VAN: X1G004241xxxx00
SG5032EAN: X1G004271xxxx00

SG5032VAN: X1G004261xxxx00
SG7050EAN: X1G004291xxxx00
SG7050VAN: X1G004281xxxx00

SG5032EAN/VAN
x 2.5 x 1.05 mm)

SG7050EAN/VAN
(5.0 x32x1.0mm) (7.0 x 5.0 x 1.4 mm)

Specifications
LV-PECL LVDS _ o ;
L Symbol |- &35 25EAN / SGS03ZEAN | | SG3225VAN | SGB032VAN ] Conditions R eERa
| - SG7050EAN | scrostvaN =
Output frequency range fo | 73.5 MHz to 700 MHz Please contact us about available frequencies.
Supply voltage Vee K:25V-10%1t03.3V+10%
Storag_e temperature | Tstg | -40 °Cto +125°C - Storage as single product.
Operating temperature T use | B: -20 °C to +70 °C, G: -40 °C to +85 °C
Frequency tolerance ftol | J:+50 x 10% E: 30 x 10°%, C: +20 x 10° -
Current consumption lcc | 65 mA Max. | 30 mA Max. OE=Vee, L ECL=50QorL_LVDS =100 Q
Disable current |_dis 20 mA Max. /OE=GND -
Symmetry SYM 45 % to 55 % | At outputs crossing point
N | VoH Vee-1.0VitoVee-0.8V - -
-Outp_ut voltage (LV-PECL) VoL Voc- 178 Vio Voo - 1.62 V — fDC characteristics N a
. Voo - 250 mV to 450 mV | Vobt, Vop2
dvop - - 50 mV Max. dVop = | Vob1-Vob2 | .
Output voltage (LVDS) Vos - - 115V 0 1.35V Vost,Vos2 ~ DC characteristics
= | dVos = 150 mV Max. dVos = | Vos1-Vos? | | .
Output load condition | L ECL 4 50 Q I - Terminated to Vec 20V
| (ECL)/ (LVDS} |LLVDS & S 100 Q Connected between OUT to OUT -
L 70 % Ve Min. .
1Input voltage B I__ viL - 30 % Vo Max. QE terminal (
LV-PECL: Between 20 % and 80 % of (VOH-VOL).
Rise time / Fall time te/tr 350 ps Max. 300 ps Max. LvVDS: Between 20 % and 80 %of Differential Output
. — peak to peak voltage
Start-up time tstr | 3 ms Max. - Time at minimum supply voltage tobe 0 s
Phase Jitter tPy 0.6 ps Max."" Offset frequency: 12 kMz to 20 MHz
Frequency aging f age | + 5 x 10°/ year Max. +25 °C, First year, Vcc=2.5V,3.3V

Product Name
(Standard form)

8G3225 E AN 156.250000MHz K J G A

OB ©) DO
(DModel @0Output (E: LV-PECL, V: LVDS)
®Operating temperature

®

*1 0.9 ps Max. (fo=243 MHz ~ 250 MHz, 486 MHz ~ 500 MHz)

(®®: CG is not available)

Frequency @Supply voltage ®Frequency tolerance

@internal identification code (“A” is default)

@Supply voltage ®Frequency tolerance ®Operating temperature
K [ 25V~33V J | 50 x 10 B | -20°C~+70°C
E +30 x 10 G -40 °C ~ +85 °C
C
T_h'#e Pe— ; &
o ﬁa S O N ST O (S .
o f
i % [ 5G3225 I 1y
> Nofder m2 # : : !
=3 } a—— ! ! ! 19
(=]
= ! ! !
: Bl i s S Tt T SRR RS S S
0.7 i
] 8 Y
@ -'."‘.,_EI- 172 @t #1 B #2 #3
of [ “cos ) D
o Slz|essazzs [ SG5032 ype | SG7050
; ) SG3225 ype | 8G5032 type | SG7050 type |
K| o Al 1.05 | 1.60 | 200 |
s 0.6 B | 0.86 0.89 1.80
K 07 18 [ 1.85 2.60 4.20
> ) D | 2.58 2.54 5.08
g E | 0.82 0.89 1.80
3 | Pin | Name | Pin | Name To maintain stable operation, provide a 0.01 uF
@ #1| OE #4 | OUT to 0.1 uF by-pass capacitor at a location as near
OE pin = "H" or "open” : Specified frequency —_— as possible to the power source terminal of the
) output. FRANGC #5 | ouT crystal product (between Vcc - GND).
OE pin ="L" : Output is high impedance. #3 | GND ] #6 | VCC
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..- Crystal oscillator SEIKO EPSON CORPORATION

Pb RoHS Product Number
CRYSTAL OSCILLATOR (SPXO) [ M| (= | xicosiatooon
ree Compliant
OUTPUT : HCSL —
sFrequency range : ;OC{/M3H§\t/O 325 MHz 5 9 N (_/-.)
«Supply voltage 2.5V, 3. s o 2
«Output - HesL o o o
eFunction :  Output enable (OE)
eExternal dimensions : 3.2 x 2.5 x 1.05 mm

ePhase jitter 1 85fs Typ (fo = 156.25MHz)

- ltem Symbol | Specifications i i Conditions / Remarks

| | Please contact us for inquiries regarding available
Qutput frequency range | fo 190_MH_Z to 325 MHz frequencies. 4
Supply voltage | Voo | - D:25V+0.125V,C:33V+£0.165V N ___u
Storage temperature T_stg -55 °C to +125 °C _ Store as bare product. 3
Operating temperature T_use G: -40 °C to +85 °C, H: -40 °C to +105 °C i

J: £ 50 x 10° Includes initial frequency tolerance, temperature

Frequency tolerance f_tol | (Not available H : -40 °C to +105 °C) variation, supply voltage change and 10 years

: L: £ 100 x 10¢ B aging(+25 °C) N _¥
Current consumption lec 25 mA Typ. 35 mA Max. OE= Vcg, with output load o
Disable current 1_dis 15mAMax. ' OE=GND - W
Symmetry SVYM — _Flyf;)%ot%gi/"{; __- - |At outputs crossing point 1

OH . -, 0. .85 - .
Output voltage " Vo ~ 0VTyp,-015Vte015v PC characteristics, single output )
Crossing voltage Ver 025Vt00.55V | ) 1
iti L _HCSL | — 500 — |
Qutput load condition Rs 330
Vi - 70 % Vcc Min. | .

Input vo_ltage_ Vi T30 % Voo Max. — - EE terminal )
differential output Rr/Rf 1 Vins to 4 Vins Between -0.15 V and 0.15 V of differential output
rise slew rate/ fall slew rate N | A i
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s

frfa)c:fngsy | 100 MHz 125 MHz 156.25 MHz 200MHz  |322.265625 MHz Supply voltage
Phase Jitter [fs] ~ Typ. 110 %5 8 | 75 65 Vi il
(Offset Frequency 12k to 20MHz) Max. 180 160 140 125 | 110 Vee=3.3V20.165V
Product Name 8$G3225 HBN 156.250000MHz C J G A (®®: Not Available code JH)
(Standard form) o @ &) @E®D

(DModel  @Output (H: HCSL)  @Frequency  @Supply voltage (D: 2.5V Typ. , C: 3.3V Typ.)
(®Frequency tolerance (J: 250 x 10°  L: £100 x 10°%)
®Operating temperature (G:-40 to +85°C, H:-40 to +105°C) (DIntemnal identification code(“A” is default)

%

OE v Jl
— <

2.50£0.2Q

gl
1.85

5+0.13
N 080, 092
3 Pin map ’<—>| 4—»‘
Pin Connection
; 1
. 2
3
4
5
5]

1.29
—>

2.58

Note:
OE pin = HIGH or “Open” : Specified frequency output.

In order to achie ti ji it i
OE pin = LOW : Output is high impedance Ve Dplimum jiter performance, it is

recommended that the capacitor (0.1 pF + 10 pF)
between Vcc and GND pin should be placed as close to
the Vce pin as possible.
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Crystal oscillator SEIKO EPSON CORPORATION
2C-Bus Programmable Crystal Oscillator (SPXO) ROl | R reb050a 00

Output: LV-PECL

SG-8506CA

« Fregquency range : 50 MHz to 800 MHz

Compliant

» Supply voltage 125Vi033V
« External dimensions : 7.0 x 5.0 x 1.5 mm (8 pins)
Features

« User-specified one startup frequency, 7-bit 1°C

« User Programming: I°C Interface

« High frequency fundamental tone crystal, Low jitter PLL technology
« Available field oscillator programmer “SG-Writer II”

Application
. o OTN, BTS, Test Instrument *The 12C-Bus is a trademark of
= NXP Semiconductors
- [ ftem | _Symbol Specifications Conditions / Remarks
o Qutput frequency range | jo 50 MHz to 800 MHz It can be changed by I?C
i Ts_upply voltage . Ve | 25V-0125Vi03.3V+033V -
Storage temperature | T_stg | -55 °C to +125 °G Store as bare product after packing -
— O_perating temperature T _use | -40 °C to +85 °C . - -
7 . | K:+31.5x 10° \Customized Product (Option)
il Frequency tolerance *1 f _tol I L 450 x 10° |
Current consumption lec 90 mAMax. \OE Active, L_ECL=50 Q - -
_, . 40 mA Max. |OE Inactive, Output Standby: Hi-Z mode
pisable current I_d|s_ | 70 mA Max. IfOE Inactivé, autput Stﬂ)y: Fix mode )
glmmetry | _SYM | 45 % to 55 % :At outputs crossing point -
1 Output voltage Y/ZT i \\//Zi-_ :._(()3225VV|\/|N::_. DC characteristics
Pl §utput load condition L_ECL ! o 50 Q Termination to Vcc - 2.0 V B B
Input voltage N e Voo Min. OE, SDA and SCL
' | Vi 30% Vcc Max. )
Rise time / Fall time tr/ tf 400 ps Max. ‘Between 20% and 80% of (VoH - Vo)
Start-up time - t str 10 ms Max. ‘Time at minimum supply voltage to be 0 s
Setting time for frequency change tseTt 1.5 ms Max. |From setting NEW_FREQ bit to output new frequency

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage change, reflow drift and 10 years aging at +25 °C.

Product Name SG-8506 CA 156.2MHz 0x37 A P R L Z
(Standard form) ®© @ ) @ ® ®Q0 ®
@ Model, @ Package type,
® Power-on default output frequency (50 ~ 800 MHz), @ 1°C slave address, ® Internal crystal frequency,
® Output enable pin Polarity, @ Supply voltage/Output format, ® Frequency tolerance/Operating temperature, @ Output standby type

® Internal crystal ® OQutput enable @ Supply voltage/ Frequency tolerance/ ® Output standby type
frequency pin Polarity Qutput format Operating temperature
l A | 114.1444 MHz P | Active High R §2.5 V ~ 3.3 V/ILVPECL K |£31.5 x 10%-40 to +85 °C F | Fix (QUT="L", OUTN="H") |
1 Q | Active Low L |£50 x 10%-40 to +85 °C Z | High-Z

&
Pin Connection T
1 NC i
o
| f— : = Factory Preset Frequency/ 2 OE s =
§1__ . i I | 12C slave address code
0.50 =~  Or SG-Writer Il programmable 3 GND
"SG8506" T
4 ouT
254 __ 254 4(R02) - _ -
# #E g :
| e 5 OUTN 1 Ho
1S ieama——aw-
<2y 6 Vce
© —io
= #7- -#8—13 7 SDA In order to achieve optimum jitter performance, it is
! J
=} ls 8 SCL recommended that the capacitor (0.1 uF + 10 pF)
[u 1= between Vcc and GND. pin should be placed as close to
#5 #5 #4 the Vcc pin as possible.
140 .27

e S Sl s 0 i | 7




Crystal oscillator SEIKO EPSON CORPORATION

Vee '
1
—I |

rth |

X0 Fractional-N | | Output ouT
PLL Divider OUTN

T |

SDA 2c —
SCL EZCOntroII“ egister q

1t
GND

OE [}

Phase Noise 156.25MHz Phase Noise 625.00MHz 1
o o e
Offset Frequency | 156.25MHz | Units _ Offset Frequency | 625.00MHz | Units |
| -2 100Hz 93 20 - 100Hz -79
| o N 1kHz -115 f "y 1kHz -103
. 40 g
Iy 10kHz -130 | ‘\\‘ 10kHz -117 |
Wb dBc/H dBc/Hz
. %, 100kHz 133 o/He - f 100kHz 119 /
o) l"M. 1MHz -140 w 4o 1MHz -128
T e W 10MHz -155 3 Z = i 10MHz -145 |
= h:A 3
% rg g S !
(Zs -100 e q za -100 - = |
e Nt 1 1
g -120 ‘,;ﬁ; -120 — ——
| 140 = e -140 AP
| wlh, A
160 4y 160
| |
-180 180 :
1 10 100 1k 10k 100k pi] 10M 100M 1 10 100 1k 10k 100k M 108 100M
Relative Frequency [Hz] Relative Frequency {Hz]

Offset Frequency | 100.00 MHz | 125.00 MHz | 156.25 MHz | 25000 MHz | 312.50 MHz | 500.00 MHz | 625.00 MHz |

Phas? yJF':‘er 21 12kHzto20MHz | 0.31ps 0.30 ps 0.26 ps 0.26 ps 0.29 ps 0.28 ps 0.29 ps
*2  |n order to achieve optimum jitter performance, it is recommended that the capacitor (0.1 WF + 10 pF) between Vce and GND pin should be placed as close to the Veg
pin as possible.
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/ ®  Crystal oscillator

4
pual or Quad Selectable Programmable Crystal Oscillator
output: LV-PECL

SG-8503CA / SG-8504CA

« Dual frequency Selectable: SG-8503CA, 7.0 x 5.0 x 1.5 mm (6 pins)
» Quad frequency Selectable:SG-8504CA, 7.0 x 5.0 x 1.5 mm (8 pins)
» Frequency range: 50 MHz to 800 MHz
« Supply voltage: 25Vto33V

Features
» User-specified two (FSEL) or four (FSELO, FSEL1) startup frequencies
« High frequency fundamental tone crystal, Low jitter PLL technology
» Available field oscillator programmer “SG-Writer I”

Application
o OTN, BTS, Test Instrument

SEIKO EPSON CORPORATION

RoHS Product Number
SG-8503CA : X1G005011xxxx00
Compliant SG-8504CA : X1G005021xxxx00

= ftem | Specifications Conditions / Remarks
Output frequency range | fo 50 MHz to 800 MHz | 5 B
ISupply voltage | Ve | 25V-0125V103.3V+033V B -
étoraée temperature T stg -565 °C to +125 °C Store as bare product after packing
|Operating temperature T use -40°Cto +85°C - -
_Freque_:ncy tolerance *1 f tol K:31.5x10% Customized Product (Option) I
o N L: 50 x 10° - B £
_Curren_t_consumptio_n o dee 90 mA Max. ~_|OEActive, L ECL=500Q N -
I . ' ) | 40 mA Max. OE Inactive, Output Standby: Hi-Z mode
D|sable_current - | I dis - __ 70 mAMax. | _@ctiye, Output Standby: Fix mode
Symmetry sy 45 % t0 55 % At outputs crossing point
Output voltage \\Z': \\//22111—%225 VVMh/z::i.. DC characteristics
Output load condition | LECL 500 | Termination to Voc - 2.0 V B
Input voltage M 70% Vce Min. ~ |SG-8503CA: OE, FSEL
Vi 30% Vce Max. SG-8504CA : OE, FSELO, FSEL1
Rise time / Fall time tr/t - 400 ps Max. ~ |Between 20% and 80% of (Vo - Vo)
Start-up time | tstr . .- 10 ms Max. Time at minimum supply voltage to be 0 s
SG-8503CA:
From setting FSEL pin to output new frequency
Setting time for frequency change tsem 1.5 ms Max. SG-8504CA :
From setting FSELO / FSEL1 pin to output new
frequency

*1 Frequency tolerance includes initial frequency tolerance, temperature variation, supply voltage change, reflow drift and 10 years aging at +25°C.

Product Name  SG-8503 CA 156MHz 6256MHz A P R L Z
(Standard formy @ @ O @ ® ® © ©)
® Model, @ Package type,

® Frequeny-0 (50 ~ 800 MHz), @ Frequency-1 (50 ~ 800 MHz), ® Internal crystal frequency, ® Output enable pin Polarity,
@ Supply voltage/Output format, ® Frequency tolerance/Operating temperature, @ Output standby type

Product Name  SG-8504 CA 156.2MHz nnnm A P R L Z
(Standard formy @ @ 6 ®@ & ® @ ®
® Model, @ Package type,

® Frequeny-0 (50 ~ 800 MHz), @ Parameter identifier, ® Internal crystal frequency, ® Output enable pin Polarity,
@ Supply voltage/Output format, ® Frequency tolerance/Operating temperature, @ Output standby type

® Output enable
pin Polarity

@ Supply voltage/
Output format

® Internal crystal
frequency

‘® Frequency tolerance/ © Qutput standby type

Operating temperature

114.1444 MHz Active High R [2.5V ~3.3 VILVPECL

K |+31.5 x 10%/-40 to +85 °C F | Fix (OUT="L", OUTN="H")

P
Q | Active Low

‘Ph

L |50 x 10%-40 to +85 °C Z

High-Z

Offset Frequency | 100.00 MHz | 125.00 MHz

156.25 MHz

250.00 MHz | 312.50 MHz | 50000 MHz | 625.00 MHz

Phase jitter *2

Typ. 12 kHz to 20 MHz

0.31 ps 0.30 ps

0.26 ps

0.26 ps 0.29 ps 0.28 ps 0.29 ps

I

*2  In order to achieve optimum jitter performance, it is recommended that the capacitor (0.1 uF + 10 uF) between Vce and GND pin should be placed as close to the Vcc

pin as possible.
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SG-8503CA

OE T

Fractional-N PLL

PFD, CP, LPF

veo
255-320 Gz
Feedback Divider (N) I-—]

e e
Non Volatile Memory

| Frequency 0

| Output Divider

| Fraqusncy 1}

FSEL [}

| out

| OUTN

SG-8504CA

Fractional-N PLL

—. PFD, GP, LPF

veo

Output Divider |~ [
285-320GHe  f

4

Non Volatlle Memory

Frequency 0

 Frequency 1

Frequency2 -
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FsELT [
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{Jout
A= ] OUTN
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SG-8503CA

7004015

SG-8504CA

7.00+0.15

2 1 I || Factory Preset Frequency code
Sha ' or SG-Wiiter Il programmable
050 "SGB503"
2.54 2.54 4—{(r0.2)
#1 4 #p /-;
l 8
= e
g [ )
o Il I|l
t
6 | #5 w4
1.40
Pin Connection
1 OE
FSEL
2 (L = Frequency-0,
H = Frequency-1)
3 GND
4 ouT
5 OUTN
6 Vee

5.0040.15

0.60
—+1.26
O
254

Factory Preset Frequency cody
or SG-Writer Il programmable

"SG8504"

4~(R0.2)

Connection
OUTN
Vce
FSELO
FSEL1
FSEL1, FSELD | Oufput Frequency
LL Frequency-0
LH Frequency-1
HL Frequency-2
HH Frequency-3

SG-8503CA
#6

- 2,20 —=

1 H

2.54—=

In  order to

the Vce pin as possible.
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achieve optimum
performance, it is recommended that the
capacitor (0.1 uF + 10 pF) between Vcc
and GND pin should be placed as close to

jitter
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