SEIKO EPSON CORPORATION
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INIZEY, BEHRO—XITHBIGAL-ERELG TEYET,
*1 HFF (High-Frequency Fundamental) 7K &R &) F:
T+ MUYMIIZEY., KEFY TOMEROAFEHI IO EVWSIBELEE (FASEE) I2F52&T.

il

FyTDOREFRELEMNL, SRBTOERERIRZTEEIC LI-IRESF. —SB)
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SEIKO EPSON CORPORATION

[1&REE/ mAH
(1-1) HRBE

SG2016VHN: X1G006121xxxx15
SG2520VHN: X1G005941xxxx15

(1-2) A& fl (BERE)

FHEESEBLEhE < ZE)

SG2016 VHN  156.250000MHz C C GP Z A

©) (@) ® @00 ®®
DitER BRET D BE
@t A (V: LVDS) E [18VTyp. P [HAqx—JiL
QO HREKRE D [2.5V Typ. S |RA A

BEREE C [3.3VTyp.

ORIEHHFRRE (C: £20 x 10°) @OHHArTFay
©#{FRESEFE ®© B 1F R E i A |Vsw =500 mV~ 900 mV
Dtkse G [-40°C ~ +85°C B* [Vsw = 800 mV ~ 1 600 mV
@HANT 1 t—TILIKEE H |-40 °C ~ +105 °C C |Vow = 600 mV ~ 1 200 mV

(Z: N AAVE—5FR)

Vee = 1.8 V Typ. B [EZFEIRF AT

QHhA T3y
[ 2] #Ext iR RTEFE
, R .

1] Hik= iva &

A B A=) T o, Vo B &
mAMKRETE Vee -0.3 - 4.0 Vv
ANERE Vin -0.3 - Ve + 0.5 \Y; OE/STiF
R EESEH T stg -55 - +125 °C

[3] Bh1EERK
- R .
1i H = ivd 2z
== =) T o, e B &
1.71 1.8 1.89 V HI4 Y IR E AT T3 AorC
EREE Vee 2.375 2.5 2.625 \Y; 47499 R:D
3.135 3.3 3.465 Vv $T4 9o C
EBRETE GND 0.0 0.0 0.0 \Y;
. v -40 +25 +85 °C HI74vIRX:G
@ T use

WAFRRRE - -40 +25 +105 °C  [¥74vsRH
LVDSE &4 L_LVDS 100 Q
X REL-REREOED. B REABDERODLD LA YL, 0%Vec—90 %V DA psblECHE B & DI LT Faly,

KNS NRRAVT oY —E, BREHEFVccEGND)DTESEIHIALCIZ, 0.LpF+ 10 pFa U T oY —ZEHRE L TLEELY,

[4] B ([3]1EEEH 12£5)
- R e
EHB k=7 vy o, e =Xvs 303
W AE R fo 25 - 500 MHz
B aEE < f tol -20 R +20 x10® |[¥74v5&:C

X1 AMSERBEEHVEhE (S,
X2 FRBHAFEER. BAREOHFEE. BRNEERE. BREEREEHE. AREEREL (10F, +25°C) €8HFT,
X FAREEHEER. REABRERNCBARBEHEZRAALIONOTHY. RAFHERIATIILOTEHYEEA,
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SEIKO EPSON CORPORATION

[6] EXAEME

([B1BEEMK =& D)

. % .
EE L5 . 72 &
i Min. Typ. Max. B wt
S IR A sa B t_str - - 10 ms t=0at90 % Vcc
25 A HAx T a3 A fo<212 MHz
- - m Vee =25V, 3.3V Typ.
28 A HAx T a3 Afo2212 MHz
- - m Vee =25V, 3.3V Typ.
30 A HAhxt T 3B, fo<212 MHz
) ) m Vee =25V, 3.3V Typ.
35 A HAhxt T 3>:B,fo2212 MHz
g - . m Vee =25V, 3.3V Typ.
HEBEER lec HAT TS 3> C, fo <212 MHz
) ) 25 MA |V =25V,33V Typ.
HAat+TTav:C,
- - 28 mA 212 MHz < fo < 392 MHz
Vee = 2.5V, 3.3V Typ.
HAh+ T 32 C,fo2392 MHz
- - 30 MA  lyc=25V,33V Typ.
HAx T av:AorC
- - 25 MA Iy =18V Typ.
T4 v—TJILEER |_dis - - 20 mA OE = GND
28N BER | std - - 30 MA ?I = GND, T_use Max. = +85 °C
- - 60 pA ST = GND, T_use Max. = +105 °C
31 b YRR /3L Y BRE tr / tf - - 0.35 ns 20 % - 80 % of Vg
R AR SYM 45 50 55 % At output crossing point
250 - 450 mV HAF+Toar: A
HAF+ T a2 B
Vob 400 - 800 mV Voo = 1.8V Typ B & RIRRA
HH BT 300 - 600 mV Hhax7Fvav:C
ESHES dVop - - 50 mvV [Vops - Vool
o8 0.65 - 0.85 Vv Vee = 1.8 V Typ.
dVos - - 50 mV [Vosi - Vosal
500 - 900 mV HAx+Toav:A
e HAhA+T 3B
EHEERS Vsw 800 - 1 600 mV Ve = 1.8V Typ B &R IR
600 - 1200 mV HAax+TFoav:.C
V 70 % V, - - Vv __
HEE = = OE/STi#
AR Vi - - 30 % Voo v n
‘ \ OE#H¥7% 30 %
HAT 1« £—T LB (OE) tstp_oe - - 100 ns VoK IZ712 BB A Dt %
093
. . STimFH 30 %
HAhT 4« —TILEER (ST) tstp_st - - 100 ns VoK 21 BB R Dt E
03 3%
— OEIH#FH 70 %
H A *—TJILE5RE (OE) tsta_oe - - 500 ns Voo BB % 1B EDLE
5 STIRFA 70 %
H‘j_jj/r F—JILEEE (ST) tsta_st - - 10 ms Voo kB =B EOUE
B> Y 3 - - 250 fs fo < 100 MHz
Vec =25V, 3.3 VTyp. - - 100 fs 100 MHz < fo € 156 MHz
T2ty CEEH : -
fo < 50 MHz: 12 kHz ~ 5 MHz ' u 60 s 156 MHz < fo < 212 MHz
_fo > 50 MHz: 12 kHz ~ 20 MHz tr, - - 50 fs fo > 212 MHz
b= v - - 400 fs__ |fo<100 MHz
Ve =1.8V Typ. - - 130 fs 100 MHz < fo < 156 MHz
7ty FREH f <
fo < 50 MHz: 12 kHz ~ 5 MHz ' u 70 s 156 MHz < fo < 212 MHz
fo > 50 MHz: 12 kHz ~ 20 MHz - - 60 fs fo > 212 MHz
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SEIKO EPSON CORPORATION

[6] BB (BE1E) * SEEIE, BHIEEMALBECHBRINELA,
R B2 _*fy*f | i
EaEERE Tj - - 140 °C
Rl e
Svuhva s RERER oja : = : gm Sorl
(7] HET—4% (B%&(E) *SEEE, BHIBEMACEEICHBRINAEE A,

UTIE, BRENGHEET —2 (Typical) TY
(7-1) BiRBUR E 14
fo = 156.25 MHz, -40 °C ~ +105 °C (+25 °CE %) 451445 n =50 pcs
+50
+40
+30

+10 ‘
0

Frequency deviation [x109]

-40 -30 -20 -10 0 +10 +20 +30 +40 +50 +60 +70 +80 +90 +100
Temperature [°C]

(7-2) HEBERK
T_use = +25 °C,  AER KT
HAx T ar: A HAx T 3B

50

o
=}

T T
- — Voc=25V
Vec =33V
— SpEC

s
o

s
o

o
o

(%}

=}

i
\‘

(8}
=}

L= }=1

A

Current consumption [mA]
|
|
]
1
1
1
H
1
1
1
1
1
T
1
|
1
Current consumption [mA]

-1 e = =

o
A

=}

o
o

0 50 100 150 200 250 300 350 400 450 500 Q 50 100 150 200 250 300 350 400 450 500
Output frequency [MHz] Output frequency [MHz]

Hh4+Toav:C

50

———Vec=18V '
Sy
e cc =
T 40 ———-Spec: Vec = 1.8V
= Spec: Voc =25V 33V
8
g 30 |
g [
5 1l ____]
g —
8 20 B Jy Bpp—
S ’/,L’.—'ﬂl__———"""-_ Leade==q—" r=
= e P e e
310
0
0 50 100 150 200 250 300 350 400 450 500

Output frequency [MHz]
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SEIKO EPSON CORPORATION

(7-2) HEER [(FE]
Vee = 1.8V, REEHM4
Hhx T ar: A

Current consumption [mA]

50

B
o

w
o

n
o

=
o

= fo = 500 MHz

Spec

0
-40 -30 -20

-10 0

10 20 30 40 50 60 70 80 90 100
Temperature [*C]

50
=
E“0 — =-fo=391.77 MHz
5 —— fo = 500 MHz
£ 30 Spec
E
5
2
g 20
=
5 10
5]

0

-40 -30 -20 -10 O 10 20 30 40 50 60 70O 80 90 100

Temperalure [*C]

Vee = 2.5V, REHMN
HAx+ T3 A

HAATFar:B

50

N w &
o o o

Current consumption [mA]
3

------- fo = 25 MHz
=-—==fo = 156.25 MHz

= fo = 500 MHz
= == Spec: fo < 212MHz
= Spec: fo = 212MHz

|
!
|
T
NNl
T
|
(LN

0
-40 -30 -20

-10 0

10 20 30 40 50
Temperature [°C]

60 70 80 90 100

fo =25 MHz
fo = 156.25 MHz
50 - = fo=212.5 MHz
— =fo=2391.77 MHz
— e fo = 500 MHz
£ a0 — = Spec: fo <212 MHz
- Sgec.fn 212%Hz_
S
5 30
E
5
2
S 20
€
5] [ P J R I N U
5 10
(6]
0
-40 -30 -20 10 O 10 20 30 40 50 60 70 80 90 100

Temperature [°C]

A+ T av:C

50

n w &
o o o

Current consumption [mA]
3

0

-+ fo =25 MHz
=-fo = 156.25 MHz
fo=212.5 MHz
— =fo=2391.77 MHz
= fo = 500 MHz
= = Spec: fo<212 MHz
= = Spec: 212 MHz = fo < 392 MHz]
Spec: fo = 392 MHz

1N
I

-40 -30 -20

-10 0

10 20 30 40 50 60 70 80 90 100

Temperature [*C]
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SEIKO EPSON CORPORATION

(7-2) HEER [(FE]
Vee = 3.3V, REHM
HhA T3 A A4+ T 3:B

sessess fo =25 MHz
———-fo=156.25 MHz
50 50 — — fo=2125MHz
— -fo=1391.77 MHz
— oo T —— fo = 500 MHz.
o= z — — Spec: fo <212 MH:
T 40 — — Spec: fo < 212MHz E“0 Soec fo = 212 MHz
c —— Spec: fo =2 212MH. c
k=) 8
g 30 3 30
E E
= s el el el el Bl s el s el et Bl et Bt et = e
2 z — "= = = =+ + T_T
g 20 - g 20 ===
E i il iy g = O PO M
@ [P PPy pun by P 5
5 10 5 10
S [&]
0 0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100
Temperature [*C] Temperalure [*C]

HAX T av:C
....... fo =25 MHz

50 -—==fo=156.25 MHz

- == fo=212.5 MHz
— =fo=2391.77 MHz
g fo =500 MHz
_'40 — — Spec: fo <212 MHz
- —— =Spec: 212 MHz = fo < 392 MHz
2 Spec: fo = 392 MHz
B 30 —
g = = |— |— | — — — — — —F = == == ==
5 o = e ] _ e e e - = d -
g gy Sy Sy p—y p—" [p—p—— —p— — "S- -
s YT iy SISTRESOSE
5 i FOTY
5 10
[s]
0
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Temperature [°C]
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SEIKO EPSON CORPORATION

(7-3) AL E YRR /I T YRR -RERE
fo = 156.25 MHz

—te -t
3L E Y FFRE 3L Y B
0.5 - - - - 0.5 T I I T
= —8—\Vcc =18V & —8—Vcc =18V
k= —8—\Vcc=25V =4 —e—\Vcec =25V
< 04 —8—\Vcc=33VH < 04 —8—\Vec=3.3VH
@ @
£ E
=03 =03
w© ©
w w
02 E02 — =0
1)) @
E E
- 0.1 =01
o0 o0
[ ¥
0.0 0.0
-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100
Temperature [°C] Temperature [°C]
N TINES = N
(7-4) BB U A b -RERE
fo = 156.25 MHz
60 1 1 1 1
58 —e—Vec=18V| |
—8—Vcc =25V
— 56 —8—\Vcec =33V |
=
= 54
E 52
@
= 50 - —
@ 48
£
; 46
D 44
42
40
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100
Temperature [°C]
== -8 > ~,.
(7-5) HAEBE -EERME (HAFTTLa:A)
VOD dVOD
500 I 1 1 1 1 1 70 1 1 I T
z —&— Voo = 1.8 V/ Vob1 ——Voc=18V
= 450 —h—\cc = 1.8V /Vob2 < 60 —e—\Vec =25V |
‘-S‘ —e—\Vcc = 2.5V / Vob1 = —e—\eec =33V
= —i—\Vec = 2.5V / Vob2 — 50
;’ 400 —e—\Vce = 3.3V / Vop1 | 5]
< —&—\Vec = 3.3 V/Vop2 %40
’é 350 8
= % s
a =
5 300 @
° 520
]
5 280 5 10
D -
E 200 o8 —————o
-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100
Temperature [°C] Temperature [°C]
VOS dVOS
140 | ] 70 e ——
[ 1 —e—Vec =18V
1.30 60 —e—\Vcec=25V | |
= * = E —e—\Vcc =33V
=120 =
,@ ——\/( 1.8V /W 8 5
cC = ‘oD
=110 —&—\oc = 1.8V / Vob2 3 a0
37100 —e—Vcc = 2.5V /Vos1 @
8 —b—Vcec =25V /Vos2 <
=] —e—Vce = 3.3 V/ Vos1 o 30
= 0.0 —&—Vce = 3.3V /Vos2 -
g 0.80 g 20
0.70 T | O 10 T —
060 L I
-40 -30 -20 -10 0 10 20 30 40 S0 60 70 80 90 100 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100
Temperature [°C] Temperature [°C]
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SEIKO EPSON CORPORATION

(7-6) ZBIHNEERS -RERMK
fo = 156.25 MHz

1000

 — T

—e—\Vcc =18V
300 —8—Vcc =25V
—8—\Vcc =33V

800

700

600

500

Differential swing (Vsy) [mV]

400

-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100
Temperature [°C]

(7-7) MLABHEE, O v 2
fo =156.25 MHz, T use = +25 °C

0 I | VCC RSy 2+
=0 —Vec=18V 1.8V 47 fs

L vzl 25V_| 38fs
g 0 3.3V 38 fs
2 TN s
$ -100 ] * ATty FEES: 12 kHz ~ 20 MHz
2 120
£ 140 |

-160 = 1 S

-180

10 100 1k 10k 100k M 10M 100M

Offset frequency [Hz]
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SEIKO EPSON CORPORATION

[ 8] BI%E = E&
(8-1) ARHAE. BLUEBRAE

By-pass x 0.1 uF
capacitor 2| _ Vec  OUT  OuT
T 1 RFC 50 Q
vee T |4 000
__'_Power OE/ST NC GND o1 }?{ Frequency counter
supply — Ay
OE/ST pin By-pass
itor 1
o capacitor

KT 4 —TILE/RAZ N BEOHEEEFRIE. OE/ST=GNDIZT 3,

(8-2) K AIE
Vee=25V, 33V

—@
—
Bypass ‘ Coaxial cable
capacitor 2| Vcc  OUT  OUT 20=500Q
Vce -1.25 V T :ﬂ:: Oscgggsgope
™~ Power OE/ST NC GND O termination)
ly 1 ——
SUPPY OE/ST pin Bypass
1.25V capacitor 1
Power
supply 2
@
Vee =18V
—®
B
ypass [ Coaxial cable
capacitor 2| Vee ouT ouT Z0=50Q
Vce -0.75 V T :% OSC(ig?)S(Czope
_"_Power OE/ST NC GND L 5 termination)
ly 1 O—‘__
sUppRly OE/ST pin Bypass
075V capacitor 1
Power
supply 2
@
XOUT, OUTImFDHAS A VT, ABLREIZT S,

(8-3) BIE &MY
LWHAERa—=T
AP ORa—TORIEFEETAENRDOFEIRIFORBESICH L THELUEE LTLEEL,
Q@ NANRRAVToHY—IE, 0.1 pF+10pF& L. RIRFDV EGNDDTESZITHEL ICERE.
BHLTLLIESD,
(}) ERFIEIANEA Y E—F LV ADEVNEDEF-TLFE &Y,
(4) ER
c0VM5H90 % Ve cETHERILS LAY OBFREIX, 150 ysl EE L TLESLY,
- EBREDAVE—FURETEBDRYELLTLEEL,
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SEIKO EPSON CORPORATION

B4 BEAIVTFr—+F

(1) H AR L TRIE LA

HAEE Vop / dVep

ouT

ouT

HAEE Vos / dVes

ouTt

ouT

B AR
ouT

VOD1

Voba

dVop = | Vopz - Vopr |

dVos = | Vosz - Vost |

ouT

tw

tout

kYR /T Y B

OuUT - OUT

|

|

90 % Ve A7

Vee ° Yee |
|

0V '

ouT

tr

Q) HARBEMESORYAHAZA I

R - —- - —>:
|
|
|
|
|
|

SYM = tw / tout x 100 [%]

Vsw
r——— 0V

Output Stable

UHUIUUU

ov

Page 10/ 18 STENO : SGxxxxVHN_J Ver2.0



SEIKO EPSON CORPORATION

(8-4) B4 2T Fv— b[fE]
(3) OE/STHéRE, RUAZA VY

OE/STi# FAniE RIREIR H B
“H” or OPEN KBFEIRENME MEDRER#EMAH NSNS 41 2—T L
OEEIRIF: /KEBFIRENE . o e — X
oL —— 3 E—&UR: —JL
STERE K@REEL | DO A VeI YA T =T
=T ((
OE/ST Vin /) AT
Vi Fae—TIL
((
))
tstp_oe 1 - tsta_oe2 -
/ tstp_st

/ tsta_st

ouT
ouT

))

*1 OESTAVICIHE S THALHEANNA A VE—F DRI LHETORMZEZRLET,
*2 OEISTAVRQIZIE > THALHEANRIBENEETORMERLET,
* OE/STHIEHERADIGEE. BREEULOBHAMSLENKSITLTLEZELY,
BICEERE, BREEXLY LOESTHFEENIL L LMY NRBICHESLHENK S ITEELIZEL,

Page 11/18 STENO : SGxxxxVHN_J Ver2.0



SEIKO EPSON CORPORATION

[91ME~TER/ 7y b TV b(IEEE)
(9-1) SG2016VHN

#6 #5_ |#
b ~

u o
b= FlL+] ]+
3 0 2
-1 L =

#1 #2 #3 T T
o o 0.782
o /Fm———1 5 1.564
Al
(€]
o

0.75 0.75
# |42 43 REEBED-O. BRIEF (Voc—GNDRE) D

B3R GEVGAFIZ0.1 pF&E10 pFD/RR AV E
FFTL IS0,

ol
R 7o)
o CO20 fﬂ
[an]
#6| #5044
0.40

I FAIE : Aut v
SEEE(Typ.): 7.6 mg

imF &R AR
Pin # Connection Function
HAREEF, TROLSICHIBLES,
OE/STif F AL 18 K@ FE iR H 7
#1 OE/ST “H” or OPEN KEBRIRE MEDERBENE SN D
- OE:ZEIREF: KB FHEIRENE . TN
L STERE kBEEEL | O N TAYETEYR
#2 NC -
#3 GND GND#i F
#4 ouT vBayoHhmE (8D
#5 ouT vBy o EAhEF (E8)
#6 VCC Vccﬁﬁ%
FEREA
NFREIR # [MHZ]
2125V H# (V: LVDS)
1 pin
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SEIKO EPSON CORPORATION

(9-2) SG2520VHN

254015
#5, #5 #4
0
o
-+
(]
o~
# 42 43
= o0
st | =
-+
qC W
o
0.94 0.94
# 42 43
L
o C0.20 &
6 5 1 44
# 0.47" #

I FAIE  Aut v

SEEE(Typ.): 11.8 mg

0.63 0.76 FAz: mm
s @]
SR
(@)
(@)
2]
+ +
0.995
1.99

B3R GEVGAFIZ0.1 pF&E10 pFD/RR AV E
FFTL IS0,

imF &R AR
Pin # Connection Function
HAREEF, TROLSICHIBLES,
OE/STif F AL 18 K@ FE iR H 7
#1 OE/ST “H” or OPEN KBFEIRNE FFEDEEHENEHEIN D
- OE:ZEIREF: KB FHEIRENE . TN
- STRRE. KEREEL | L0 N AYETTYZ
#2 NC -
#3 GND GND#i F
#4 ouT vBayoHhmE (8D
#5 ouT vBy o EAhEF (E8)
#6 Vee Vel F
FEREA
A [MHzZ]
/
2 |2£2/ V H A (V: LVDS)
1 pin
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SEIKO EPSON CORPORATION

[ 10 ] i
EH pex.: AEBREH
MSL LEVEL 1 IPC/JEDEC J-STD-020D.1I= & %

[111)2B—7R 274
IPC/JEDEC J-STD-020D.1

Temperature [ °C ]

300 -
TP ; +260 °Cc OVER
2255°C ™ tp-atleast 0 s
250 + Ramp-up rate !
TL 1 +217°C #3°Cs M t Ramp-down rate
- T -6 *C/s Max.
200 Ts max :+200°C 80s to 150s
(4217 C owver)
150 |- Tsmin ;+150°C ts
60s to 120s
{ #150°C to +200 °C)
100
50 —
- Time +25 “C to Peak -
| 1 | 1 | 1 1 | | | | 1 1
0 60 120 180 240 300 360 420 480 540 600 660 720 780
Time[s]
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SEIKO EPSON CORPORATION

[12] IHEIER
(12-1) SG2016VHN
(1) I =E
HEBES DT 240D 2 — F(X1G006121xxxxxx) TN EER L TLVET,
Z#(% T15] , 2 000 pcs/Reel T,

2 T—E ot
Subject to EIA-481, IEC-60286 and JIS C0806
1) 7—7~ti%
F* ¥ 1) 77— T#&: Black conductive PS (Polystyrene)
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