// Crystal oscillator

SEIKO EPSON CORPORATION

KBERE(TOT ST IN)
RRY b5 Lk &
OUTPUT: CMOS

SG 9101 +v—x

[NEW]

RoHS

\

HRBBGEBHOEDE(EZEDY)

SG-9101CA: X1G00530xxxxx00
SG-9101CB: X1G00531xxxxx00
SG-9101CE: X1G00532xxxxx00
SG-9101CG: X1G00529xxxxx00

JB R S B : 0.67 MHz ~ 170 MHz (1 ppm Step)
- BREREHHE 1162V ~3.63V
o HHE : Output enable (OE) or Standby (ST ) .
o ARY M LIEHERIEE 6 FBEOFH SR
o A UME. 2R —HhERD 2 FEFED 5FEIRATEE v
o THARRE 4185, THMK 3 BEIEIRATEE
« Package :2.5x2.0,3.2x2.5,5.0x3.2, 7.0 x 5.0 (mm) CG CE CB CA
o PLL BifffIC L D EEEMEARE. > FILENK
. BES44 (8% TIOHS LT /
B 5 gs)
EHH L5 ik Edia
EREET v 1.80 V Typ. 2.50 V Typ. 3.30 V Typ.
atia ¢ |1.62V~198V|[1.98V~220V|220V~2.80V|270V~3.63V
O B RS fo 0.67 MHz ~ 170 MHz
RERE T_stg -40 °C ~ +125 °C HETOREE
-40 °C ~ +85 °C
N=N--3
MiERE Tuse -40 °C ~ +105 °C
3.4 mA Max. | 3.5 mA Max. 3.6 mA Max. 3.7mA Max. |T_use =+105°C
AR, fo= 20 MHz
BT | 2.9 mA Typ. 3.0 mA Typ. 32mATyp. |T_use=+25°C
AR AL e 57mAMax. | 60mAMax. | 6.9mAMax. | 8.3mAMax. |T_use=+105°C
AR, fo= 170 MHz
4.9 mA Typ. 5.9 mA Typ. 7.0mATyp. |T_use=+25°C
F4E2—TILEER I_dis 34mAMax. | 34mAMax. | 35mAMax. | 3.7mAMax. |OE=GND,fo=170 MHz
= o
ZAU AT I std 0.9 pA Max. 1.0 pA Max. 1.5 pA Max. 2.5 yAMax. |T_use =+105°C ST =GND
0.3 pA Typ. 0.4 pA Typ. 0.5 pA Typ. 1.1 yATyp. |T_use=+25°C
R VAR SYM 45 % ~ 55 % 50 % Vec Level
lon/loL Conditions [mA]
Vee | XA | XB | XC | XD
Vou 90 % Ve Min. uff REE—F lon 25| -35| -4.0 -5.0
oz oM, 25| 35| 40/ s0
= tritfm FS54 JE—FK|lou . . . .
HARE . it AEEE— K loH -1.5| -2.0] -2.5] -3.0
(DC characteristics) (fos40MHz)  |lo, 15| 2.0, 25/ 3.0
-~ N -1.0] -1.5] -2.0] -25
Voo 10 % Ve Max. tifE RS 4 TE— K IZC 10 15 20 25
¥A:1.62V~1.98V, XB:1.98V~220V
¥C:220V~2.80V, ¥D: 270V ~3.63V
HhaREY L_CMOS 15 pF Max.
v 70 % Ve Min.
ANEE IH © Vee MIN OEor 5T
Vi 30 % Ve Max.
= 3.0 ns Max. fo> 40 MHz
THEAY - 8 - 6.0 ns Max. fo < 40 MHz 20 % - 80 % Ve
S S I .
AETAYERE B K547 3.0 ns Max. fo = 0.67 MHz ~ 170 MHz |L_CMOS =15 pF
Br34D 10.0 ns Max. fo = 0.67 MHz ~ 20 MHz
= OE/ ST #iFEHIA 30 % Vo RimITHDFRRD tE 0
H h = 1ERERY t_stp 1 ps Max. iy
H I BABAEE R t_sta 1 ps Max. OE S FBHIA 70 % Vec FMA B AD t#0ET D
AR A 1 ImEEE t_res 3 ms Max. ST #FERA 70 % Ve EBA AN LZ0ET D
FIRBALAEAE t_str 3 ms Max. Vee BN 1.62VEMA-BEADtE0ETS
B RARY +5 LS HEER
s ®a—F 02 05 07 10 15 20
@ C 5 —HiM PRARIE +0.25 % +0.5 % +0.75 % +1.0 % +1.5 % +2.0 %
e ®a—F 05 10 15 20 30 40
D: 55 i HhERIE -0.5 % -1.0 % -1.5 % 2.0% 3.0 % -4.0 %
EREKS: 25.4 kHz (1B#) |, 6.3 kHz, 8.5 kHz, 12.7 kHz.
ZHARIR . Hershey-kiss (#Z2#) , Sine-wave, Triangle
B 254%
SG-9101CG 170.000000MHz C20P HA A A @y —v @mEe1A 7 @EREFE @ZEFHAMRK
_______ CA: 7.0 mm x 5.0 mm Cit o2 —HiEk G:-40 C~+85<T A: Hershey-kiss (12%)
®© O ® @eeO®O CB:5.0mmx3.2mm | [D:¥Y Uik H: -40 T ~ +105 T B: Sine-wave
CE:3.2mm x 2.5 mm C: Triangle
OWER, @/1\vr—2, ORIKHE, CG: 2.5 mm x 2.0 mm ©HeEE [CEEEE S0
o P: Output enable A: 254 kHz (B%) ©tr/tf
OHi#S 17, OU#E(E—F), S: Standby B:12.7 kHz A BEE—F (B%)
©OEE, OBMERERE ©ZXEHEKE C: 8.5 kHz B: & FS/4TJE—F
QLB @tr/tf (N K54 /38ER) D: 6.3 kHz CHEFSAIE—F




7/, Crystal oscillator SEIKO EPSON CORPORATION
B ¥
Pin 2 110 HEEE
_ 5, |High: OUT ¥4 i> i £ O B E %t
OF Input AL E=IN | . OUTBFED1—5 TN, B FS4 R OBELE
1 High: OUT HFM LRMEDRR#EH A
ST Input | X4 23 Low: OUTMFIEI4—o FIFH
REEBEAELE L. HBEAHN |std TTRIMET BZRE VAL E— FABIT
2 GND Power |#Ei#h
3 ouT Output (¥ BvoHA
4 Vcc Power EE‘.;E
| SR @mm) 7y rTus e G (Bifi: mm)
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2.540.15 11
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]
o L ©
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I o
2.54
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7.0£0.2 1.8
#4 #3
o =
g [aN
“ N
# 4 ~
BERALDIE
REHEES YR EBERDEH. Vec - GND RIZ 0.1 uF DN IRRA VT UHEMTTLESL, TONMRRAVTFoHIE, K
HWRELFEL PCBLOEICEEL. REDEMTERT I LEHELET,
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. Specification Graph (Typical supplemental specification. Unless otherwise specified T_use = 25 °C, L_CMOS = 15pF)
Current Consumption

8 L_CMOS = No load 1 L_CMOS =15 pF
7 12
| n
6 /V 10
T > | < 8 | l./:A
E4 / E /
8 — g6 _
3 J E—
4
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1 —-\Vcc=25V || 2 —W-Vcc=25V
—4—Vcc=18V ——-Vcc=18V
0 J 0 f
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3.5 14
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T2 Tos
1S =)
- 2
Bls “06
1 0.4 L
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0.5 —B-Vcc=25V [ 02 ]
=—Vcc=18V
0 T 0
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ENotes:
Spead percentage : *=2.0 % , Modulation frequency : 25.4 kHz , Modulation profile : Hershey-kiss

. Specification Graph (Typical supplemental specification. Unless otherwise specified T_use = 25 °C, L_CMOS = 15pF)
Cycle-to-Cycle Jitter Peak-Peak

220 [ | [vec=18v 20 [ | vee=25v 20 | vee=33v
—_ 200 —e—Rise/Fall time = Default = 200 —e—Rise/Fall time = Default = 200 ——Rise/Fall time = Default
2
x& 130 Rise/Fall time = Fast :n. 180 Rise/Fall time = Fast :n. 180 Rise/Fall time = Fast
E 160 ~m-Rise/Fall time = Slow & 160 J ~m-Rise/Fall time = Slow § 160 —m-Rise/Fall time = Slow
& 140 £ 140 < 140 !
€ 120 & 120 % & 120
£ 100 \ £ 100 £ 100
2 8 £ 8 4 3 80—
& \ 5 5 %
g 60 \ o 60 —— 3 60
2 40 S 40 S 40
& —» 5 . &
20 20 4000 20 s
0 T 0 0 ‘
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
fo (MHz) fo (MHz) fo (MHz)
ENotes:

Spead percentage : 2.0 % , Modulation frequency : 25.4 kHz , Modulation profile : Hershey-kiss




V//, Crystal oscillator SEIKO EPSON CORPORATION

. Spread Spectrum Specification Graph
Spread Spectrum Profile fo: 170 MHz / Spread spectrum : *=2.0 % / Modulation frequency : 25.4 kHz
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Harmonics Specification Graph
(Typical supplemental specification. Unless otherwise specified T_use = 25 °C, L_CMOS = 15pF, Vcc = 3.3 V)
Harmonics spectrum (fo = 20 MHz )

No spread spectrum Center spread *=2.0 % , Hershey-kiss , 25.4 kHz
20
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frequency (MHz) frequency (MHz)
Modulation profile Modulation frequency
0 T T I 0 T I
—o—fo =100 MHz Hershey-kiss ~&—fo =100 MHz 25.4 kHz
-10 =-fo = 100 MHz Sine-wave -10 —=fo =100 MHz 6.3 kHz ||
4
<20 _’\ fo =100 MHz Triangle Ll 5 -20 \
o [+
sz 3 \\
-30 -
.g s 30 \
i B A
-40 -
< -50 Y < -50 \ \
-60 % -60 D~
‘ \\\,
-70 J -70
1 3 5 7 9 11 1 3 5 7 9 11
Harmonics Odd Order Harmonics Odd Order
Spread percentage Output frequency
0 I T T 1 0 I T I
p —o—fo =100 MHz +2.0 % ‘ —o—fo =170 MHz
10 B —4—fo =100 MHz +1.0% -10 I
j o= zxl.07% —@—fo = 100 MHz
= ~0—fo =100 MHz £0.25 % =
2 -20 N oto z 2 -20 fo =20 MHz Tr/Tf = fast
= \ = [
b
-30 -30
® ®
S -40 — S -40 —
c [=
z \'\\k g
& -50 \ \ & -50
\ \-\
-60 -60
\} \\ \T
-70 -70 —
1 3 5 7 9 11 1 3 5 7 9 11
Harmonics Odd Order Harmonics Odd Order
H Notes:

Hermonics order attenuation is normalizing to no-spread spectrum mode.
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. Specification Graph (Typical supplemental specification. Unless otherwise specified T_use = 25 °C, L_CMOS = 15pF)
Rise/Fall Time (fo = 20 MHz)

Rise time L_CMOS =5 pF

Fall time L_CMOS =5 pF

5 T 5 T
—&—Tr/Tf mode = Slow ~&—Tr/Tf mode = Slow
45 ~8-Tr/Tf mode = Default || 45 ~8-Tr/Tf mode = Default ]
4 Tr/Tf mode = Fast H 4 Tr/Tf mode = Fast H
3.5 35
23 23
] [}
Ers £25
[ =]
22 =2
-3 w
15 [ == 15
1 1

—1

0.5 f 05 i
0 ! 0 I
15 2.0 25 3.0 3.5 15 2.0 2.5 3.0 3.5
Vee (V) Vee (V)
5 Rise time L_CMOS =15 pF 5 Fall time L_CMOS = 15 pF
—&—Tr/Tf mode = Slow —4—Tr/Tf mode = Slow
4.5 \ ~@-Tr/Tf mode = Default [] 45 ~8-Tr/Tf mode = Default []
4 Tr/Tf mode = Fast H 4 Tr/Tf mode = Fast H
\
3.5 L <] 3.5
T M~ Zs —
Q \-\ ] \
E2s £25
E —— = T |
g2 52 ——
© £
15 1.5
1 < 1
0.5 0.5
0 0 t
1.5 2.0 25 3.0 35 15 2.0 25 3.0 35
Vee (V) Vece (V)
Harmonics comparison
Center spread *=2.0 % , Hershey-kiss , 25.4 kHz
0« Rise/Fall time = Flast : o Rise/Fall time = S!ow i 0 e SOm aration of Rise/Fall time Vcc=3.3V
% ——fo=20MHz Vcc=3.3V ~#—fo =20 MHz Vec=3.3V —4—fo = 20 MHz, Rise/Fall time=Fast
s \\ ~m-fo=20MHz Vcc=2.5V I - . \ ~@-fo =20 MHz Vcc =25V | | 5 \\ ~—-fo = 20 MHz Rise/Fall time=Default
-10 +— \ fo=20MHz Vec=1.8V [l -10 X fo =20 MHz Vec=1.8V M -10 fo = 20 MHz, Rise/Fall time=Slow
T .15 T .15 — o 15
@ " 2 5 W
EIERSN S SN S0 [
225 e~ 22 ™~ 2 25 L~
2 30 NS~ 220 L 2 30
g \.Q § —— g ]
£ 35 £ ~ E3s '%
-40 -40 —a -40
-45 -45 | 1 -45
50 50 ] 50
1 3 5 7 9 11 1 3 5 7 9 1 1 3 5 7 11
Harmonics Odd Order Harmonics Odd Order Harmonics Odd Order
Normalize to Vcc = 3.3V. Normalize to Vcc =3.3V. | Normalize to Rise/Fall time = “Fast”.
HENotes:
frequency slow default fast
0.67M-20M See Slow | See Default See Fast
20M-40M - See Default See Fast
40M-170M - See Fast See Fast
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Il Simulation Model

IBIS Model is available upon request. Please contact us.
Information Required: Oscillator operating condition (i.e. Power Supply, Rise/Fall Time, Temperature)

SEIKO EPSON CORPORATION

Il EsD Rating
Test items Breakdown voltage
Human Body Model (HBM) 2000V
Machine Model (MM) 250V
Charged Device Model (CDM) 750V
. Device Material & Environmental Information
Model Package # of | Reference | Terminal | Terminal | Complies | Pb MSL Peak
Dimensions Pins | Weight Material | Plating | With EU | Free | Rating | Temp.
(Typ.) RoHS (Max)
S$SG-9101CG | 2.5x2.0x0.7mm 4 13 mg W Au Yes Yes 1 260°C
SG-9101CE | 3.2x2.5x1.0mm 4 25 mg W Au Yes Yes 1 260°C
SG-9101CB | 5.0x3.2x1.1mm 4 51 mg W Au Yes Yes 1 260°C
SG-9101CA | 7.0x5.0x1.3mm 4 143 mg W Au Yes Yes 1 260°C

SMD products Reflow profile(example)
The availability of the heat resistance for reflow conditions of JEDEC-STD-020D.01 is judged individually. Please inquire.

Temperature [ °C ]

300

TP ;+260°Cc OVER A

1255 °C < tp;atleast30 s

250 Ramp-up rate/

TL ; +217 °C +3 Tfs Max. A tL N Ramp-down rate

Tomax - +200 °C (i T ) \ -6 C/s Max.
200 * 60s to 150 s

i T+ ° ts

150 Tsmin ;+150 °C A >

100

50

60s to 120s

Time +25 °C to Peak

»

>

0 60 120 180 240 300 360 420 480 540 600 660 720 780
Time[s]
Pb
ﬁ ® Pbfree.
Free
e ) Complies with EU RoHS directive.
> »  About the products without the Pb-free mark.
" Contains Pb in products exempted by EU RoHS directive.
o, (Contains Pb in sealing glass, high melting temperature type solder or other.)
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SEIKO EPSON CORPORATION

Model Factory Programmed Part Marking Field Programmable Part Marking
(Blank Samples)
Frequency Product code Product code
S$G-9101CG
Lot No. Lot No.
Frequency Product code Product code
SG-9101CE
1pin mark 1pin mark
| Product code
S$G-9101CB
1pin mark Lot No.
Product code Product code
SG-9101CA
1pin mark 1pin mark

SMD products are packed in the shipping carton as below table in accordance with taping standards EIA-481 and IEC-60286

200r12
g | (o S
é1. 40 === Direction of feed
e
\F\ ¢ o o o o o ) A A Carrier
] - o Tape
= - B Bl rre e
\ - ( y Top tape
-/ ©
I
Quantit Reel Dimension Career Tape Dimension Direction of
Model ( cs/Ree»;) 3 b W A B c b Feed (L= Left
P Direction)
S$G-9101CG 3000 @180 ®60 9 4 5.25 8 1.15 L
SG-9101CE 2000 @180 ®60 9 4 5.25 8 1.4 L
SG-9101CB 1000 @180 ®60 13 8 7.25 12 1.4 L
SG-9101CA 1000 0254 ®100 17.5 8 9.25 16 2.3 L




HEREORREE VAT LEHE

AI—T TV, BREES X TLOEEICERZERED

N DN ISO 14000 ) —X & [ -
1SO14000 ') —XZEFRAL. PDCAH A )L El2EoT
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TLA—TTV U, BEHRO_—XEL b2 -BRE - BIEE
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+ HERTH S ISOITS 16949 DT LIE L TLE T, BRI T .
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Pb
Z BETUE A
Free

eEU RoHS G EEHMTY,

*Pb-Free ¥ —9 DENEZIZDNT
Compliant WFEIEM T ) —TTH, ERANICEHN EralTAEHR, XL,
BFHRDOHSRIZEEN S8 H(Z EURoHS IS TIXERAKRSIER) 228 LTVET,

RoHS,

HBHA (RF 1R, BERAL) ICCHAVEECILEZERAL, ESREZEELLRERIETO IS AICKY
BmEt. WETHHRAETY,

HMNTEEIT (GES - 1LED - MiA3) ICTHAWLECILZEEL, EHRE2BELLABRETOT S AIC
& UskEt, BEYTHRATY,

ABHDHEAIZODEELTIX. ROAICCBEELET,
1. ZREHORRBIZTONTIX, FPELLKERET LI MDY ET, EERTOBRIIEHERE CHERCEIL,
2. KEHO—E, XLt Ecing, T, AL EMOBMNIZERT S LEFBRICEHY LV LET,
3. ABHICRBEINICARK. TOJSL, FRAEZEFIHETLSERRTHY. CASICEATIEZHOMNMEES LU
ZTOMOEMNBEEH D DNIIEFTOREICH L, BHENALZRIEZTSLOTEHY FEA,
Tz, ABHIZE - TEZBFTIEBHOIMMEES U ZOMOENDOEBIEDHEZTSIHLDTIEHY THA,
4. BHHEROBEOK/NME. BHERLOKXDMERTERLES.
5. EIHEEEICDOLT
(1) BSRB L UEHANRRT IEMERAEETSICH->TE MEABSLUVNEESE] #E8FL. YKEFSOEDILELTF
BEREYLESLY,
(2) REHZEEROHRES LUV TOMOESTARICFEATIENZEL > THAS L UEHNMRET IHMEHHELALTES
W, £z, IMLICFERTIETNOHIE=FICIRELBVTLESILY,
6. HAF—MEFHBICHERAINDILEZERLRFSNELOTY, BHIICEEEMEZVELTIUTORERRIZERT B8,
MUOFARFEEZLT/RTCTIN, REESZBSINALLIEEIAVNVIRDIIENHBY ET,
1 FE#E (AIHE- -0y y b 2 IXEmECICZOHR LS (HEE - T - J1E - S
IAGHBEAENE LE-EERHESE 4 BESDBEIE 5 REAHIEMEE 6 B - (HILEE7 EFAHS
8 Fth; 1 ~7 LEAKDEEKEZVELT AR

AEMITEBBE SN TSR, BRAIE. SHOEESL L EXEEEETT.

Seiko Epson Corporation
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