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SEIKO EPSON CORPORATION

(1) WEBE/ SLH
(1-1) HmBE
X1G005281xxxx00 FHHEEFBEVELELZEYY)

(1-2) mBaf (RERE)
SG-9101CGA  25.000000MHz C 20 P JAAA

D @ ® @ ® ®DEeO®
OiEE Q¥4 X QUARKE @H#his4,7 OMNHIE Gt

QBERE/REHMRREESE OZFARESHR OB ToIrzA4)L Ouif (HBHFS A/ \EEH)
@44 X Gl Q7o 74IL
CG[2.5mm x 2.0 mm P |Output enable (#1pin = OE) A |Hershey-kiss (1Z#£)
S |Standby (#1pin = ST) B [Sine-wave
@ E 47 C |Triangle
C |2 —LEk DEERE/RBEHERRE
D |& Uik J [-40°C ~ +125°C / +100 x 10° Ottt (W7 FS5 4 /38EH)
H |-40 °C ~ +105 °C / +50 x 10°® A|[EZ£E—F
O EIE B|EBFSA4TJE—F
oA —E| AR O EIER L C-IEFSATE—F
02 +0.25 % A |25.4 kHz (A2#) *fo < 20 MHZE§ D & IR ATRE
05 +0.5 % -0.5% B |12.7 kHz
07 +0.75 % C 8.5 kHz
10 +1.0 % -1.0 % D |6.3 kHz
15 +1.5 % -1.5%
20 +2.0 % -2.0%
30 -3.0%
40 -4.0 %
[ 2] #xt iz R EFE
—o R e N
BB Elvk=3 T T, e Bifi Es
=AERETE Vee -0.3 - 4 Vv
ANEE VN GND - 0.3 - Vee + 0.3 \Y; OE/STi#xF
RiFRESFH T stg -40 - +125 °C
[3] EMEEH
— R e =
EHH Ef =) T Tvo. e By &
BRETE Vee 1.62 - 3.63 Vv
BRETE GND 0.0 0.0 0.0 \Y;
ANERE VN GND - Vce \Y; OE/STifF
. -40 +25 +125 .
EEREEH T use 20 ToE 1105 C
CMOSE i 54 L _CMOS 15 pF

X BEBABOEEDNS EAY (X, 0%Vee— 90 %Vcca)ﬁ'ffﬁaﬁb\S s ~500ms 2 S K FITLTL &L,
XN NRRAVToY—E, ERHF (VccEGND) DTESZFALCIZ, 0LUFREEQa VT U —FEHEL T ZELY,

[4] BiRESS ([3] BEEH (2L D)
IHH Efa=) vy v, o B E3LS
H A ELRE fo 0.67 170 MHz
] b b S e S -100 - +100 5 |T_use=-40°C~+125°C
H/&ﬁu#‘ﬁ%ﬁ% X1 X2 f_t0| 50 N 150 x10 T use = -40 °C ~ +105 °C
BRBEREL f age BRBERREICED x10® [+25°C, MEE

X1 BERHHFARREICE. AREOHREE. BREEERE. BRREREEESHE. ARREAESFE. BREEREL

(+25°C, EE) #85HFT,
X2 H— MERLRICHITZEHERKTT,
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SEIKO EPSON CORPORATION

[5] EX%E ([3]1BMEEH 12K D)
—_— & s
1EH Hok= v v, e BAfT &
YR B 1A B t_str - - 3 ms [t=0atVec>1.62V
- 2.9 35 0.67 MHz < fo < 20 MHz
- 3.3 4.0 20 MHz < fo £ 50 MHz
HEER (EaR) - 3.7 4.4 50 MHz < fo < 75 MHz
Vee=1.62V ~1.98V - 2.0 2.7 MA 175 MHz < fo < 100 MHz
- 4.3 5.1 100 MHz < fo £ 125 MHz
- 4.9 5.8 125 MHz < fo £ 170 MHz
- 2.9 3.6 0.67 MHz < fo < 20 MHz
- 3.3 4.1 20 MHz < fo £ 50 MHz
HEER (EaR) - 3.7 45 50 MHz < fo < 75 MHz
Vee =1.98V ~2.20V - 2.0 2.9 MA 175 MHz < fo < 100 MHz
- 4.3 5.4 100 MHz < fo £ 125 MHz
lec - 4.9 6.1 125 MHz < fo < 170 MHz
- 3.0 3.7 0.67 MHz < fo < 20 MHz
- 3.6 4.4 20 MHz < fo £ 50 MHz
HEER (EaR - 4.1 4.9 50 MHz < fo < 75 MHz
Vee =220V ~2.80 V } 46 55 MA 5 MRz <fo < 100 MHz
- 5.0 6.0 100 MHz < fo £ 125 MHz
- 5.9 7.0 125 MHz < fo £ 170 MHz
- 3.2 3.8 0.67 MHz < fo £ 20 MHz
- 3.9 4.7 20 MHz < fo £ 50 MHz
HEBR (BRARH) - 4.6 5.5 50 MHz < fo < 75 MHz
Vee =270V ~3.63V } 5.2 6.3 MA 5 MRz <fo < 100 MHz
- 5.9 7.0 100 MHz < fo £ 125 MHz
- 7.0 8.4 125 MHz < fo £ 170 MHz
- 2.8 35 Vec=1.62V ~1.98V
s . - 2.8 35 Vec=1.98V ~220V
T4 t—TJILEHER |_dis - 3.0 36 mA Ve 220V =280V
- 3.1 3.8 Vec=2.70V ~3.63V
- 0.3 2.3 Vec=1.62V ~1.98V
NP - 0.4 25 Vee=1.98V~220V
A UNABER |_std - 0 30 HA Ve =320V =280V
- 1.1 4.2 Vec =270V ~3.63 V
3 — oo
Vau | 90%Veo | - |V
HAEE (DCHHYE) -
Vo, ) ) 0% Vee |V | ST & R
WREO VA RY SYM 45 50 55 % 50 % Ve LAJL, L_CMOS £ 15 pF
- - 3 A (fo > 40 MHz) 00 % ~ 80 % V
3k Y/ Y B trif - - 6 ns  [AosdoMHz) | Tl
- - 3 B L_CMOS = 15 pF
- - 10 C (fo £ 20 MHz)
= Vi 70 % Vcc - - V —
ANERE v, - - 30% Ve v OE/STiF
ANIGFER=E Ci - 2.5 5 pF OE/STH#mF
. + Rup1 20 - 150 kQ [OEST=70% Vcc
ARTILT VTR Rums S - = o ToERT= 0% v
HATLT I B Ron 0.5 - 5 MQ |OE/ST =GND, OUT = V¢
HAT ¢« t—J LB (OE)| tstp oe - - 1 gs  |OE#FHIGH — LOW
HAT 1« £— T LB (ST) | tstp_st - - 1 ps  [ST#HFHIGH — LOW
HHA R—T LB (OE) | tsta_oe - - 1 gs  |OE#HFLOW — HIGH
HA A +~—TJJLEEME (ST) tsta_st - - 3 ms |STI#HFLOW — HIGH
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SEIKO EPSON CORPORATION

—

([B1BEEMK 12X D)

R R e
i il Min Typ. Max. B ol
- - 312.1 10 MHz £ fo £ 20 MHz
Cycleto Cycle¥ v # - - 225.3 20 MHz < fo £ 40 MHz
(Clock cycle > 50 000) - - 91.7 ps 40 MHz < fo < 85 MHz
Vec=1.62V ~1.98V - - 70.4 85 MHz < fo < 125 MHz
- - 65.6 125 MHz < fo £ 170 MHz
- - 292.9 10 MHz £ fo £ 20 MHz
Cycle to Cycle¥ v % - - 136.6 20 MHz < fo < 40 MHz
(Clock cycle > 50 000) toc - - 48.7 ps |40 MHz < fo < 85 MHz
Vec =225V ~2.75V - - 37.6 85 MHz < fo < 125 MHz
- - 35.4 125 MHz < fo £ 170 MHz
- - 290.1 10 MHz £ fo £ 20 MHz
Cycle to Cycle> v % - - 128.8 20 MHz < fo < 40 MHz
(Clock cycle > 50 000) - - 44.6 ps  [40 MHz <fo <85 MHz
Vec =297V ~363V - - 29.3 85 MHz < fo < 125 MHz
- - 26.2 125 MHz < fo £ 170 MHz
25.0 25.4 25.5 BRSO — KA
= ] o 12.4 12.7 12.8 B ERH o — KB
EHRE RS fnoa 8.2 8.5 8.6 KMz rBmEEa—F.C
6.1 6.3 6.5 VBB o—K: D
6 ] BB (B 1B) *SEMEF., BHEEMACEECITBRIAETA,
- & 4 4y N
i s Min. Typ. Max. Rt wt
Oy a RE Tj - - +140 °C
D ar-r—IARMA Bjc - 15.2 - °C/W
Dy a-FiREEE Bja - 91.9 - °C/W
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SEIKO EPSON CORPORATION

[7]15MHT—42 (B%E1E) *SEEE, BHEEMALHECEBHEIAEE A,
LUTIE., 12T T —42 (Typical) T,
(7-1) BiRECEES N n =16 pcs

100

80
60
40
20
, e

-20

-40

Frequency deviation [x10]

-60

-80

-100

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110 120
Temperature [°C]

(7-2) SHEER
EERE, T use = +25 °C, H A B REUKEME L_CMOS = 15 pF, T_use = +25 °C, H 1 EREIKREF

10.0 16.0
= 90 <140 -
£ 80 =120
870 S —
S 60 < 10.0 =
L = 1
‘g. 5.0 — ‘g. 8.0
=] = —
g 40 2 60 —
8 30 8 a0 —
g 20 g Vec=18V
= 10 Vcc=1.8V Vcc =25V Vcc=3.3V S 20 ——Vce=25V|
(Sl Spec at 1.8 V Spec at 2.5V Spec at 3.3V o Vcc=3.3V
0.0 0.0 - -
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Output frequency (fo) [MHz] Output frequency (fo) [MHz]
fo =19.2 MHz
- 8 -
L_CMOS =5 pF, :BEH T_use = +25 °C, A% (L_CMOS) 4514
10.0 — 1T 24.0 :
— 9.0 —&—Vcc=1.8V || 220 | —4—Vcc=18V
é —A—Vcc =25V — 200 || —*Vec=25V
= 8.0 —&—Vcec =33V < —A—Vcc =33V
= £ 180
o 70
= 3 16.0
s &0 =140
g— 5.0 S 120
=1 o
3 4.0 £ 10.0
= >
8 30 ‘E% g 80
S 20 g 60
S 3 40 ‘.—?ﬁ:
3 10 S 20
=1 N
0.0 © o [ [
-40 -30 -20 -10 O 10 20 30 40 50 iso 70 80 90 100110120 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

X HARAREH L CMOS > 15 pF (RIRED) FBERHEESN D=0, SEETHY
BUEFIREShFLA,

fo =40 MHz
L_CMOS =5 pF, BEHH T_use = +25 °C, HA &R (L_CMOS) %tk
10.0 —T—T— T 24.0 T

— 90 —A—\Vcc=18V || 220 || —&—Vcc=18V

g —A—Vcc =25V — 200 || —#—Vee=25Vv

= 80 —A—Vcc =3.3V [ g 18'0 —&—Vce=3.3 V

8 7.0 =

= g8 16.0

= s

kS 6.0 Z 140

g— 5.0 2 12,0

B

§ 4.0 + 3 E 100

8 3.0 2 so

g 20 = 6.0 ¥

£ 4.0 %

3 1. o

o 10 5 20

0.0 © o [
40 -30 20 -10 O 10 20 30 40 50 iso 70 80 90 100110 120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

X HAAREMH L CMOS > 15 pF (RRED) BBERHEESN O, 5EETHY
BHHEFRIEShFERA.
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SEIKO EPSON CORPORATION

(7-2) HEEBR ]

fo =60 MHz

L_CMOS =5 pF, BE&H T_use = +25 °C, HA &R (L_CMOS) %1%

10.0 T T T T T 24.0 T
— 90 —a—Vcc=18V || 220 H —a&—\Vcc=1.8V
é ’ —A—Vcc =25V — 200 || —#—Vee=25Vv
£ 80 —&—Vcec =33V < 18'0 —A—\Vce=3.3V
870 =
= 3160
§ 60 < 140
g_ 5.0 2 12,0

s B

§ 4.0 . E 100
8 3.0 2 80
£ L5 8 6.0 —
o 2. -
s 10 § 4.0 —
o 5 20

0.0 © oo

40 -30 20 -10 O 10 20 30 40 50 so 70 80 90 100110 120 o 0 20 20 20 0
Temperature [°C] Output load (L_CMOS) [pF]

X HARREH L CMOS > 15 pF (RIRED) [XBEREEES D=, SEETHY
HHERIEShEEA,

fo =80 MHz
L_CMOS =5 pF, BEHH T_use = +25 °C, H A& (L_CMOS) %1%
10.0 —T—T T T 24.0 T
— 90 —&—\Vcc =18V ] 220 H —a&—\Vcc=1.8V
é ’ —A—Vcc =25V — 200 || —*Vee=25Vv
= 80 —&—Vcec =33V L 18'0 —A—Vcc=3.3V
870 E1s
= g 160
§ 60 < 140
g_ 5.0 2 12,0
B
3 4.0 x £100 [ ==
8 30 2 80 —
= 8 6.0
o 2.0 X —
g £ 4o
1.0 o
O 5 20
0.0 © oo
40 -30 20 -10 O 10 20 30 40 50 iso 70 80 90 100110 120 o 0 20 20 20 0
Temperature [°C] Output load (L_CMOS) [pF]

X HARAREH L CMOS > 15 pF (RIRED) FBERMEESN D=, SEETHY
BHEFIRIEShELA,

fo =122.88 MHz

L_CMOS = 5 pF, ;R4 T use = +25 °C, HH &% (L_CMOS) 4%

10.0 24.0 ;

%0 —A—Vcc =18V L 220 || —4—Vce=1.8V
T 9 —A—\Vcc=25V ’ —A—Vce=2.5V
£ 80 —a—Vcc =33V H Y ig-g | —a—Vee=33v I
870 =16 S
< g0 — - 1
S 60 T 140 JREEEEEEE
g s0 S 120 PR SO
> o | |7 e
2 4.0 £ 100 - &
= S| AT T | et
3 30 2 80 re /
= 8 6.0
S 20 = —
S S 40

1.0 =
(@] 5 2.0

0.0 © o0

-40 -30 20 -10 0 10 20 30 40 50 fo 70 80 90 100 110120 o 10 20 20 40 50
Temperature [°C] Output load (L_CMOS) [pF]

X HAAREH L CMOS > 15 pF (R#RED) [EB KM HEE S O, SEETHY
BUEFIREShFLA,

fo=170 MHz

L_CMOS =5 pF, mEFt T_use = +25 °C, H A% (L_CMOS) 44

10.0 24.0 :
—= 9.0 220 || —#—Veesi8v [ . . |
< i —A—Vee=25V | | L
£ a0 200 1 veemaav ||
= < =33v | | ..
870 = iz'g ..... ;
s A 3 S8 ] Y S
5 ©0 < 140 s N —
2 50 5§ 120 P
2 o
3 40 £ 100 .
IS 5 AT _a
8 3.0 2 so ¥ &
E 2.0 —&—\Vcc =18V || 2 6.0 &
5 ——Vcc =25V g 40
o 1o —a—Vcc =33V || E .0

0.0 T T T T T (&) 0.0

40 -30 -20 -10 0 10 20 30 40 50 so 70 80 90 100110 120 R 0 % - " o
Temperature [C] Output load (L_CMOS) [pF]

X HAAREMH L CMOS > 15 pF (RIRED) FBERHERESN O, 5EETHY
BHHEFRIEShFERA.

RIEFORHAERIT, RRFHLBET S -OIRECEREAFREEER) L. AFREHER (fo x L_LCMOS x Vo) DHEHS
BYET, VRATLOEHEEERLICE. 70y I EARBOEELL. BEREENEEELL. BERBFEQHIBLINRLHYET,
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SEIKO EPSON CORPORATION

(7-3) AL LY /AL T Y BEfE
fo = 19.2 MHz, tritf 2% £ — K
kvl RS |
20 % - 80 %V, L_CMOS = 15 pF, R EH#t

10.0 T T T T
9.0 —&—Vcc =18V
: —A—Vcc =25V
8.0 —&—Vcc =33 V(|
% 7.0
i=H
= 6.0
o 5.0
£ 40 ——
% et
& 3.0
2.0
1.0
0.0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

20 % - 80 %Vc, T_use = +25 °C, &7 (L_CMOS) %

10.0 T =
9.0 || —#—Vcc=18V -
6o || —*—vee=25v A A
: —A—Vcc =33V S ==
& 7.0 S R — =
=N I D e I A
= 60 :
E &
> 5.0 et
£ 40 A e
8 20 U
2.0 // /‘
10 %
0.0
0 10 20 30 40 50
Output load (L_CMOS) [pF]

3L B
20 % - 80 %V, L CMOS = 15 pF, R EE
10.0 —
—&—\Vcc =18V
9.0 ——Vec =25V
8.0 —&—\Vcc =33V
& 7.0
=
5 6.0
o 50 T
- ="
£ 30 — — =
2.0 =
1.0
0.0

-40 -30 -20 -10 0O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

20 % - 80 %Vc, T_use = +25 °C, &7 (L_CMOS) %
1o || —&—Vcec =I1.8V i
|| —&—Vcc=25V
—&—Vcc =3.3V

9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0

Lo |42
0.0

Fall time (tf) [ns]

//f‘:":“

0 10 20 30 40 50
Output load (L_CMOS) [pF]

fo=19.2 MHz, tritt & K54 T7E— K
oyl DN |
20 % - 80 %V, L CMOS = 15 pF, R EHE

X HARAREH L CMOS > 15 pF (RIRED) FBERMEESN D=, SEETHY
BHEFIRIEShELA,

20 % - 80 %V, T_use = +25 °C, &% (L_CMOS) 414

10.0 T T T T
9.0 —4—Vcc =18V
: —&—Vcc =25V

8.0 —a&—\Vce = 3.3 V]
7.0

6.0
5.0
4.0
3.0
2.0
1.0

00 [ [ ]

Rise time (tr) [ns]

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

10.0 -
9.0 || —#—Vcc=18V

80 H —a&—\Vcc =25V
' —4—Vcc=3.3V
7.0

6.0
5.0
4.0
3.0
2.0
1.0
0.0

Rise time (tr) [ns]

Output load (L_CMOS) [pF]

T Y EFfE
20 % - 80 %V, L CMOS = 15 pF, R EHE

S5

20 % - 80 %V, T_use = +25 °C, &% (L_CMOS) 414

10.0 T T T T
9.0 —4—Vcc=18V
. —&—Vcc =25V

8.0 —a&—\Vcc = 3.3 V]
7.0

6.0
5.0
4.0
3.0
2.0

1.0 HE*ﬂ

0.0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

Fall time (tf) [ns]

10.0 -
9.0 || —#—Vcc=18V

80 H —a&—\Vcc =25V
' —4—Vcc=3.3V
7.0

6.0
5.0
4.0
3.0
2.0
1.0
0.0

Fall time (tf) [ns]

sppsfraidiiee?
Lpppppssssdtiee i

ey
ittt MU

0 10 20 30 40 50
Output load (L_CMOS) [pF]
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X HAAREMH L CMOS > 15 pF (RIRED) FBERHEESN D=, 5EETHY
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SEIKO EPSON CORPORATION

(7-3) AL EY/LRITYEME [(fE]
fo=19.2 MHz, tritft iR K5 4 TE— K
vl BT

20 % - 80 %Vcc, L_CMOS = 15 pF, ;B R4t 20 % - 80 %Vce, T_use = +25 °C, & (L_CMOS) 414
10.0 10.0 . =
0o —a—Vcc=18V|| 90 || —a—Vec=18V
- ——Vec =25V ' —A—Vcc =25V
8.0 - H 8.0 H . - Tt Can
A—Vee=3.3V —a—Vec =33V e
& 7.0 & 7.0 Y A
£ 2 .
= 60 Sm—— = 60 g
© 5.0 =1 2 50 AT e
“E’ A—— | a4 E /
= 40 = 40 e
& 30 —— | — & 30 e
x - x - rd
2.0 2.0
V
1.0 1.0
0.0 0.0
-40 -30 20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
e
3L B
20 % - 80 %Vcc, L_CMOS = 15 pF, R4t 20 % - 80 %Vce, T_use = +25 °C, & (L_CMOS) 414
10.0 10.0 . = 2
90 —4—Vcc=18V|| 90 ||—4—vec=18V
3-0 veezasy 3'0 —A—\Vcc=25V & R, §
- —&—Vcc =33V . Vee = 3.3V e
& 7.0 & 7.0 o BT
= 6.0 = 6.0 A
g 7 ,—r/’r E A
o 5.0 = o 5.0 -
£ | La——T1 E A .
S 40 — —— — = 40
= L T | = A
& 30 — £ 30
20 1 2.0 o
1.0 1.0 L
0.0 0.0
-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

X HARAREH L CMOS > 15 pF (RIRED) FBERMEESN D=, SEETHY
BHEFIRIEShELA,
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SEIKO EPSON CORPORATION

(7-3) AL LY/ YBR[ E]

fo
kv

= 40 MHz, tritf:iZ# £ — K

20 % - 80 %Vc, T_use = +25 °C, &7 (L_CMOS)

L+ Y EFRE
20 % - 80 %V, L CMOS = 15 pF, REE
10.0 _—
00 —+—Vec=18V ||
) —&—\Vcc=25V
8.0 —A—Vcec =3.3V []
7 70
5 6.0
g 5.0 I ———
S 40 I —
& 30
2.0
1.0
0.0

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

10.0
9.0
8.0
7.0
6.0
5.0 -
4.0 T
3.0 ‘ 4
2.0
10
0.0

T
| |—#&—Vcc=18V
| —&—\Vcc=25V .
—&—Vcc =33V A Rz

Rise time (tr) [ns]

TN

0 10 20 30 40 50
Output load (L_CMOS) [pF]

S}

T Y B
20 % - 80 %V, L CMOS = 15 pF, R EE

20 % - 80 %Vc, T_use = +25 °C, &7 (L_CMOS)

10.0 T T T T T
9.0 —4—Vcc =18V
. —&—Vcc =25V

8.0 —a&—Vce = 3.3V |
7.0

6.0
50 "
4.0

3.0 — =
2.0
1.0
0.0

Fall time (tf) [ns]

I
—

f—t
— —

-40 -30 -20 -10 O 10 20 30 40 50 60 70
Temperature [°C]

80 90 100110120

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0

I
| |—#&—Vcc=18V
||—&—Vcc=25V
—&—Vcc =3.3V

Fall time (tf) [ns]

1.0 =
0.0

0 10 20 30 40 50
Output load (L_CMOS) [pF]

{3

fo
kv

=40 MHz, tritf: & FS 4 JE— K
LU BERE
20 % - 80 %V, L CMOS = 15 pF, R EHE

X HARAREH L CMOS > 15 pF (RIRED) FBERMEESN D=, SEETHY
BHEFIRIEShELA,

20 % - 80 %Vce, T_use = +25 °C, &% (L_CMOS) 4%

10.0 T T T T
9.0 —4—Vcc =18V
: —&—Vcc =25V

8.0 —a&—\Vce = 3.3 V]
7.0

6.0
5.0
4.0
3.0
2.0 e
1.0

0.0 ‘

Rise time (tr) [ns]

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

10.0 -
9.0 || —#—Vcc=18V
80 H —A—Vcc =25V
—4—Vcc =33V
= 70
=
= 60
Tg’ 5.0
= 40
]
o4 3.0
2.0
1.0 ?é-
0.0
0 10 20 30 40 50

Output load (L_CMOS) [pF]

S5

T Y EFfE
20 % - 80 %V, L CMOS = 15 pF, R EHE

20 % - 80 %Vce, T_use = +25 °C, &% (L_CMOS) 4

10.0 T T T T
9.0 —4—Vcc=18V
. —&—Vcc =25V

8.0 —&—Vce = 3.3 V]|
7.0
6.0
5.0
4.0
3.0
2.0
1.0 L mhes i)
0.0

Fall time (tf) [ns]

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]
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10.0 -
9.0 || —#—Vcc=18V

s0 | —a—Vec=25v
' —A—Vcc =33V
7.0

6.0
5.0
4.0
3.0
2.0
1.0
0.0

Fall time (tf) [ns]

PYTIALAM

PITELLL
TR
it

0 10 20 30 40 50
Output load (L_CMOS) [pF]

{3

{3

X HAAREMH L CMOS > 15 pF (RIRED) FBERHEESN D=, 5EETHY
BHHEFRIEShFERA.
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SEIKO EPSON CORPORATION

(7-3) AL LY/ YBR[ E]

fo
kv

=60 MHz, tritf 12#&F K54 T7E—F
NN
20 % - 80 %V, L_CMOS = 15 pF, R EH#t

20 % - 80 %Vc, T_use = +25 °C, &7 (L_CMOS) %

10.0 T T T T T
0.0 —&—Vcc =18V /|
: —A&—Vcc =25V

8.0 —&—Vcec =33V ||
7.0

6.0
5.0
4.0
3.0

Rise time (tr) [ns]

2.0
A

o il

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

I
| |—#&—Vcc=18V
||—&—Vcc=25V
—&—Vcc =3.3V

Rise time (tr) [ns]

Output load (L_CMOS) [pF]

S}

T Y B
20 % - 80 %V, L CMOS = 15 pF, R EE

20 % - 80 %Vc, T_use = +25 °C, &7 (L_CMOS) %

10.0 T T T T
9.0 —4—Vcc =18V
. —&—Vcc =25V

8.0 —&—Vce = 3.3 V]|
7.0
6.0
5.0
4.0
3.0
2.0
1.0 fe———
0.0

Fall time (tf) [ns]

-40 -30 -20 -10 0O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

10.0

T
9.0 ||—#—Vec=18V
80 [ —A—Vcc =25V
—&—Vcc =33V
= 7.0
£
— 6.0
2 50
£
= 40
u‘Y : e
1o T
o —
/
0.0
0 10 20 - L |

Output load (L_CMOS) [pF]

fo
kv

=80 MHz, tritf {ZZ# & FH K54 TE— K
£ U R
20 % - 80 %V, L_CMOS = 15 pF, ;R4

X HARAREH L CMOS > 15 pF (RIRED) FBERMEESN D=, SEETHY
BHEFIRIEShELA,

20 % - 80 %V, T_use = +25 °C, &% (L_CMOS) 414

10.0 T T T T T
0.0 —&—Vcc =18V /|
: —A&—Vcc =25V

8.0 —&—Vcec =33V ||
7.0

6.0
5.0
4.0
3.0

Rise time (tr) [ns]

2.0
A————

o [ ]

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

10.0 -
9.0 ||/—#—Vcc=18V
8.0 ||—&—Vcc=25V
' —&—Vcc =33V

= 7.0
2
= 6.0
‘o 5.0
£
= 40
I
£ 30

2.0 -

1.0 =t

0.0

0 10
Output load (L_CMOS) [pF]

S5

T Y EFfE
20 % - 80 %V, L CMOS = 15 pF, R EHE

20 % - 80 %V, T_use = +25 °C, &% (L_CMOS) 414

10.0 _—

%0 ——Vcc=18V||
. —&—\Vcc =25V
8.0 —&—Vcc =33V ||

7.0

6.0

5.0

4.0
3.0

Fall time (tf) [ns]

2.0

1.0 H——t—

0.0

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

10.0

T
9.0 ||/—#—Vcc=18V
80 H —A—Vcc =25V
—&—Vcc =3.3V

& 7.0
£
= 6.0
2 50
£
= 40
g 30

2.0 ReSTITELY

e
1.0 /7An
0.0
0 10 20 30 40 50

Output load (L_CMOS) [pF]
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X HAAREMH L CMOS > 15 pF (RIRED) FBERHEESN D=, 5EETHY
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SEIKO EPSON CORPORATION

(7-3) AL EY/AIT Y ERR [#=]
fo = 122.88 MHz, tritf iZZ## &5 K54 TE— K
iyl BT

20 % - 80 %Vce, L CMOS = 15 pF, ;B R4 20 % - 80 %Vcc, T_use = +25 °C, & (L_CMOS) #1%
10.0 S— 10.0 :
—a—Vcc=18V —a—Vec=18V
9.0 i 90
—&—\Vcc =25V —A—Vcc =25V
8.0 —a—Vec =33 V|| 80 Mavec=33v
% 7.0 7 70
z 2
= 60 z 80
@ 50 @ 50
c 1S
S 40 = 40
o Q
2 30 e e N R
20 2.0 [ L Yy )
o F___T 10 =
0.0 0.0
40 30 20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
e
LT Y BFRE
20 % - 80 %Vce, L CMOS = 15 pF, ;B R4 20 % - 80 %Vcc, T_use = +25 °C, &# (L_CMOS) #1%
10.0 S— 10.0 :
oo —a—Vec=18V|| 90 |[=—Vec=18V
- —a—\Vce =25V ' —A—Vcc =25V
8.0 ——Vec=3.3 V|| 80 M avec=33v
= 7.0 z 70
£ =H
g 60 g &0
@ 50 o 50
2 £
S 40 Z 40
$ 30 £ 30
2.0 2.0 FTIL Lk
1.0 " > —~—A 1.0 ST
0.0 0.0 £
-40 -30 20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

X HARAREH L CMOS > 15 pF (RIRED) FBERMEESN D=, SEETHY
BHEFIRIEShELA,

fo =170 MHz, trif iZ# &5 K54 TJE—FK
iyl OB 1!

20 % - 80 %Vcc, L_CMOS = 15 pF, iR EE 414 20 % - 80 %V, T_use = +25 °C, &% (L_CMOS) $14
10.0 S— 10.0 :
—a—Vcc=18V —a—Vec=18V
9.0 I 90
—&—\Vcc =25V —A—\Vcc =25V
8.0 —a—Vec =33 V|| 80 Mavec=33v
% 7.0 7 70
z 2
= 6.0 z 80
@ 50 @ 50
2 £
S 40 = 40
3 3
g s0 r 30 ok
2.0 " 20 e
1.0 * 10 ‘,}’ :
0.0 0.0
40 30 20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
e
kv R
20 % - 80 %Vcc, L_CMOS = 15 pF, iR B4 20 % - 80 %V, T_use = +25 °C, B# (L_CMOS) $14
10.0 S— 10.0 :
oo ——vcc=18V|| 90 |[——Vec=18V
- —a—\Vce =25V ' —A—Vcc =25V
8.0 ——Vec=3.3 V|| 80 M avec=33v
= 7.0 z 70
B £
g 60 g &0
@ 50 o 50
2 £
S 40 = 40
$ 30 £ 30
2.0 20 e
1.0 Eﬁ 10 A
0.0 0.0 £
-40 -30 20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

X HAAREMH L CMOS > 15 pF (RIRED) FBERHEESN D=, 5EETHY
BHHEFRIEShFERA.
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SEIKO EPSON CORPORATION

(7-4) BRSOV A RV
fo = 19.2 MHz, tr/tf:iE# € — K

50 %Vcc, L_CMOS = 15 pF, BE#E

50 %Vcc, T_use = +25 °C, &7 (L_CMOS) 4%

55

—&—Vcc=18V |
—A—\Vcc =25V
—&—Vcc =33V

54
53
52

51

50

49

48

47

Symmetry (SYM) [%]

46

45

-40 -30 -20 -10 0O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

55 T
54 —A—Vcc=18V ||

—A—Vcc =25V
53 —A—Vcc=3.3V ]
52

51
50 =
49
48
a7
46
45

Symmetry (SYM) [%]

0 10 20 30 40 50
Output load (L_CMOS) [pF]

fo

=19.2 MHz, tritt @ K54 JE—F

X HARREH L CMOS > 15 pF (RIRED) [XBEREEES D=, SEETHY
HHERIEShEEA,

50 %Vcc, T_use = +25 °C, &7 (L_CMOS) 1%

50 %V, L_CMOS = 15 pF, B E# 1t

55 -
54
53
52
51
50

—&—Vcc=18V ||
—A—Vcc =25V
—&—\cc=33V []

49
48
a7
46
45

Symmetry (SYM) [%]

-40 -30 -20 -10 0O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

55 T

54 —A—Vcc=18V ||
—A—\Vcc=25V

53

—A—\Vcc =33V []
52

51

50 A

49
48
a7
46
45

Symmetry (SYM) [%]

0 10 20 30 40 50
Output load (L_CMOS) [pF]

fo

=19.2 MHz, tritfiE KS 4 TE— K

X HARAREH L CMOS > 15 pF (RIRED) FBERMEESN D=, SEETHY
BHEFIRIEShELA,

50 %V, T_use = +25 °C, &% (L_CMOS) %1%

50 %V, L_CMOS = 15 pF, B E#t

55 -
54
53
52
51

—&—Vcc=18V ||
—A—VcCc =25V
—&—\cc =33V []

50 et

49
48
47
46
a5

Symmetry (SYM) [%]

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

55 T
54 —A—Vcc=18V ||

—&—\Vcc =25V
53 —A—\Vce=3.3V
52

51
50 — PO
49
48
47
46
45

Symmetry (SYM) [%]

0 10 20 30 40 50
Output load (L_CMOS) [pF]

X HAAREH L CMOS > 15 pF (R#RED) [EB KM HEE S O, SEETHY
BUEFIREShFLA,
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SEIKO EPSON CORPORATION

(7-4) B A b [fRE]

fo = 40 MHz, tritf AZ£E— K
50 %V, L_CMOS = 15 pF, B E#t 50 %Vcc, T_use = +25 °C, &7 (L_CMOS) 4%
55 — 55 .
54 —a—Vcc=18V || 4 —a—Vcc=18V ||
—A—Vcc=25V —A—Vcc =25V
53 —a—Vcc =33V [ . —a—Vcec =33V [
= 52 I — 52
) | —h X
= 51 épﬁ s 51
& % @ 50
= 40 > 4
g 48 g 48
(% 47 f>,~ 47
46 46
45 45
440 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
X HABRFEMY L CMOS > 15 pF (R IRER) [(FBERHEEN D=8, SEETHY
HHEFRIShFERA.
fo =40 MHz, tritf & K54 TE—F
50 %V, L_CMOS = 15 pF, B E# 1t 50 %Vc, T_use = +25 °C, &% (L_CMOS) # 4%
55 — 55 .
51 —a—Vcc=18V || 4 —a—Vcc=18V ||
—A—Vcc=25V —A—Vce =25V
53 —a—\Vcc =33V [ 53 —a—Vcec =33V [
= 52 < 52
= =X
— 51 = 51
= N s P .
Q 50 @ 50 s
> 49 = 49
2 4 T 4
% a7 c% a7
46 46
45 45
440 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
X HABFEMY L CMOS > 15 pF (R REF) [(FBERGEEN D=8, SEETHY
BHEHFRIEShFETA.
fo = 60 MHz, r/tf iR &EH K54 TE—F
50 %V, L_CMOS = 15 pF, B E#t 50 %Vce, T_use = +25 °C, 877 (L_CMOS) 4%
55 — 55 .
54 —a—Vcc=18V || 4 —a—Vcc=18V ||
—A—Vcc=25V —A—Vce =25V
53 —a—Vcc =33V [ . —a—Vcec =33V |
= 52 — 52
S IS
— 51 = 51
s s
& 50 e———————fe——pe——t @ 50
= 40 > 4
g 48 g 48 e
(% 47 (% P I I I I
46 46
45 45
40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
X HAARSEHE L CMOS > 15 pF (RRED) EBMEEHHBEN O, SEETHY
BHEFRIEShFERA.
fo =80 MHz, r/tf iRE &/ F 54 TE—F
50 %V, L_CMOS = 15 pF, B E# it 50 %V, T_use = +25 °C, &7 (L_CMOS) H4
55 — 55 .
54 —a—Vcc=18V || 4 —a—Vcc=18V ||
—A—Vcc=25V —A—Vcc =25V
53 —a—Vcc =33V [ . —a—Vcec =33V [
< 52 < 52
< IS
—~ 51 = 51
s s
& % — —4 5 N
> 49 — = = z 49
g 48 2 48
(% 47 f>,~ 47
46 46
45 45
440 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100110120 0 10 20 30 40 50

Temperature [°C]

Output load (L_CMOS) [pF]
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SEIKO EPSON CORPORATION

(7-4) TRV A B [#E]
fo=122.88 MHz, tritf 12 &H K54 TE—F
50 %V, L_CMOS = 15 pF, B E#t

50 %Vcc, T_use = +25 °C, &7 (L_CMOS) 4%

55

—&—Vcc=18V |
—A—Vcc =25V
—&—Vcc =33V

54
53
52

51

50

49

48

a7

Symmetry (SYM) [%]

46

45

-40 -30 -20 -10 0O 10 20 30 40 50 60 70 80 90 100110120
Temperature [°C]

55 T

54 —A—Vcc=18V ||
—&—\Vcc=25V

53

—A—\Vcc =33V []
52

51
50
49
48
a7
46
45

Symmetry (SYM) [%]

0 10 20 30 40 50
Output load (L_CMOS) [pF]

fo =170 MHz, trif iZ2# &5 K54 TJE—FK

X HARREH L CMOS > 15 pF (RIRED) [XBEREEES D=, SEETHY
HHERIEShEEA,

50 %Vcc, T_use = +25 °C, &7 (L_CMOS) 1%

50 %Vcc, L_CMOS = 15 pF, ;BEE

55

—&—Vcc=18V ||
—A—Vcc =25V
—a—\cc =33V []

54
53
52

51

»a

50

49

48

Symmetry (SYM) [%]

a7

46

45
440 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100110120

Temperature [°C]

55 T

54 —A—Vcc=18V ||
—&—\Vcc=25V

53

—A—\Vcc =33V []

= JUUTRRT) Sl =
= JRURRRPPIIL
.

50
49
48
a7
46
45

Symmetry (SYM) [%]

0 10 20 30 40 50
Output load (L_CMOS) [pF]
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SEIKO EPSON CORPORATION

(7-5) HAEE
(1) BEFM
Vo, L_CMOS = 15 pF

VoL, L_CMOS = 15 pF

35 35 —_
3 —A—Vcc=18V
3 —A—Vcc =25V [
> 25 S 25 —4—Vcc=33V ||
= = =
E . 5 2
2 2
g 15
= S 15
g 1 8
5 S 1
g 05 —a—Vcc=18V || =
° ——Vcc =25V || g 05
—A—Vcc =33V O N
05 iR 0 & &
440 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100110120 05
o -0.
Temperature [°C] 40 30 -20 -10 0 10 20 30 40 50 60 70 80 90 100
Temperature [°C]
2) el =L (L_CMOS) LS
- —_ « 48 3 >
fo =19.2 MHz, T_use = +25 °C, tr/tf: iZZ#£E— K
Vor VoL
35 35 T
& PVUTTURITY SOPRURRRRRRRRTY WRUTRURRORRRRPI FOPPRPRRRRR A —&—Vcc =18V
3 3 —A—Vcc =25V [
E 25 = E 25 —&—Vcc =33V ||
= =
S 21— A 3 -
% 15 % 15
e 1 £ 1
- 3
g 05 —a—Vcc=1.8V [ £ 05
(ST ——Vee=25V || o
—&—\Vcc =33V
05 . 05
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HARAFEMH L CMOS > 15 oF (RiRED) FBEEHEEN O, SEBETHYRERIRIEShFLA.

fo=19.2 MHz, T_use = +25 °C, tr/tt & K54 TE—FK

Vor VoL
35 35 -
pe VSRR I VU S A —&—Vcc =18V
3 3 —A—Vcc =25V [
= 25 7 S e  BEID S B = 25 —A—Vce =3.3V |
3 . . CH
% 15 % 15
e 1 £ 1
- 3
g 05 —a—Vcc=1.8V [ £ 05
S ——Vee=25V || ° 5 A
—&—\Vcc =33V
-0.5 . -0.5
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HAAREMS L CMOS > 15 oF (RRED) FBEEHEEN O, SEETHYRERIRIShFLA.

fo=19.2 MHz, T _use = +25 °C, tritf IR K5 4 TE—FK

Vor VoL
35 35 T
A VTN RPN SRR IO 4 —a—Vcc=1.8V
3 3 —A—Vcc =25V [
S 25 = S 25 —A&—Vcc =33V ||
§ 2 . . CH
o g | AT A 4 s 15
g s
e 1 £ 1
2 2
g 05 —A—Vcc=18V [| 5 05
o ——Vee=25V || ° "
—&—\Vcc =33V
05 . 05
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HADAREM L CMOS > 15 pF (R#RED) FEBERHHEN OO, SEETHYRERRIEShEL A,
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SEIKO EPSON CORPORATION

(7-5) HAEBE [#ZF]
(2) HA&E%R (L_CMOS) 45t
fo =40 MHz, T_use = +25 °C, tr/tf: 2 E— K

VOH VOL
35 35 -
A+ e ee e Z TP —4—Vce=18V
3 3 —A—\Vce=2.5V ]
S 25 - S 25 —A—\Vcc=3.3V ||
g i BN I —— 4 g )
T s ——aee e Y Y _ 2 15
g * S
e 1 g 1
3 0.5 - . g 0.5
2 —+—Vee=1.8V s T e o
S —a—Vee=25V || ° 5 S L
—&—Vcc=3.3V
-0.5 . -0.5
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HARFEMH L CMOS > 15 oF (RiRED) FBERHEEN O, SEETHYREIRIESHFEA.

fo =40 MHz, T _use = +25 °C, tritt & K54 7E— K

Vor VoL
35 35 -
» aeeeeeeereneeeernnnecdessee e 4 —&—Vce=1.8 V
3 3 —A—Vce=25V ]
S 25 = S 25 —A—\Vcc=3.3V ||
% 15 % 15
e 1 £ 1
2 3
g 05 —a—Vcc=18V [ £ 05
(ST —A—Vee=25V || o "
—&—\Vcc=3.3V
0.5 - 05
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HARAFEMH L CMOS > 15 oF (RiRED) FBEEHEEN O, SEBETHYRERIRIEShFLA.

fo =60 MHz, T_use = +25 °C, tr/tf #Z# &5 F5 4 TE—F

Vor VoL

35 35 -

VS L AR ILCLILLLIICLILE LT RO PR POONsN IO RS Py —&—Vcc =18V
3 3 —A—Vcc =25V [
= 25 = Ao > 25 —A—Vce =33V ]
2 25 A 1 =
25, 2 - g 2
% 15 g, 15
e 1 g 1
3 os - - g os
£ —A—\Vcc=18V £
o ——Vee=25V || ° -
—&—\Vcc =33V
0.5 - 05
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HAAREMS L CMOS > 15 oF (RRED) FBEEHEEN O, SEETHYRERIRIShFLA.

fo =80 MHz, T_use = +25 °C, tr/tf:

ZHEXE RS54 TJE—F

Vor VoL

35 35 :

& = b ——Vcc=18V
3 [ e A 8 —A—Vec=25V ]
= 25 & = 7 v = 25 —A—Vee=33V Y
é I I I S e A g )
% 1 | AT A ke, % 15
e 1 [} 1
32 os - ) g 0.5
£ —A—Vcc =18V 5
o ——Vee=25V || ° .
—&—\Vcc =33V
0.5 I 0.5
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HADAREM L CMOS > 15 pF (R#RED) FEBERHHEN OO, SEETHYRERRIEShEL A,
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SEIKO EPSON CORPORATION

(7-5) HABE K]

(2) WHEF (L_CMOS) ¥t

fo = 122.88 MHz, T_use = +25 °C, trittiZZ# &5 K54 TE—F

VOH VOL
35 35 -
— .. —A—Vcc =18V
T e B T y wo— 3 —A—Vec =25V ]
= 25 T A > 25 —A—Vcc =33V [
- R ) B A-...... 3
S 2 s 1 = 2
= —d o
g o1s | A S 15
e [ TPy py 8
g 1 g 1
= 5
& os —A—Vcc=18V [| 5 05 -
o 0 —A—Vcc =25V || o o 4‘...----""'-'
—&—\Vcc =33V
-0.5 . -0.5
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HARFEMH L CMOS > 15 oF (RiRED) FBERHEEN O, SEETHYREIRIESHFEA.

— — .8 3 = LS ] S
fo =170 MHz, T_use = +25 °C, tritf iZ2# & F K54 7E— K
Vor VoL
35 35 -
—a—Vcc=18V
3 3 —A—Vcc =25V [
S 25 S 25 —&—Vcc =33V ||
25, 2 25" 2
[} [}
§ 15 $ 15
g 1 g 1
2 !
g 05 —A—Vcc=18V [| 5 05
(ST ——Vee=25V || o
—&—\Vcc =33V
0.5 - 05
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HARAFEMH L CMOS > 15 oF (RiRED) FBEEHEEN O, SEBETHYRERIRIEShFLA.

(7-6) v A

Cycle to Cycle w2, T use = +25 °C, tritf {Z#E—F

160
140

g 120

2 100

S 80

E

@ 60

[&)

>

O 40

=]

@ 20

[&)

>

© 9

—&—\Vcc =18V
—&—\Vcc =25V
—&—\Vcc =33V |]

b s

il

0O 10 20 30 40 50 60 70 80 90 100110120130140150160170

Output frequency (fo) [MHz]
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SEIKO EPSON CORPORATION

(7-7) H AR

fo = 19.2 MHz, tr/tf:iE# € — K

Vee = 3.3V, L_CMOS = 15 pF, T_use = +25 °C

Vec =25V, L_CMOS = 15 pF, T_use = +25 °C

Output voltage [V]

3.5

3

N
o

N

=
o

[

o
o

\ \

Time [10 ns / div]

Output voltage [V]

3.5

3

I
o

N

=
w

[

o
o

o

I

I

VL

/
|
I

l
I

| \

Time [10 ns / div]

Vee = 1.8V, L_CMOS = 15 pF, T_use = +25 °C

Output voltage [V]

3.5

3

N
o

N

=
o

[

o
o

(=]

/ \

/

Time [10 ns / div]

fo=19.2 MHz, tritt & K54 T7E— K

Vee =3.3V,L_CMOS =15 pF, T_use = +25 °C

Vee =25V, L_CMOS =15 pF, T_use = +25 °C

Output voltage [V]

3.5

3

N
o

N

=
o

[

o
o

Id

/

Time [10 ns / div]

Output voltage [V]

3.5

3

N
4l

N

=
o

[,

o
o

o

\

Time [10 ns / div]

Vee =1.8V,L_CMOS =15 pF, T_use = +25 °C

Output voltage [V]

3.5

3

N
o

N

=
o

[

o
o

o

Time [10 ns / div]
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SEIKO EPSON CORPORATION

(7-7) HAOER (K]
fo=19.2 MHz, tritt iR K5 4 TE— K

Vee = 3.3V, L_CMOS = 15 pF, T_use = +25 °C Vee =25V, L_CMOS = 15 pF, T_use = +25 °C
3.5 3.5
3 / | 3
[ l
25 25
5 .| ] I s . \
Sl Sl \
) \ Ll [ \
\ \ ol \ \
: \ L | \
Time [10 ns / div] Time [10 ns / div]
Vee = 1.8V, L_CMOS = 15 pF, T_use = +25 °C
3.5
3
E 25
S 2
I T\
M ny/ARuRyan
el ] / \
L / \
Time [10 ns / div]

fo = 40 MHz, tr/tfh: 2% E— K

Vee =3.3V,L_CMOS =15 pF, T_use = +25 °C Vee =25V, L_CMOS =15 pF, T_use = +25 °C
3.5 3.5
s "\\ —'\\ 3
25 25
= == yan
Y l VR AR
S T T Sl /
05 l \ I \ 05 / /
' / \J 0 \
Time [5 ns / div] Time [5 ns / div]
Vee = 1.8V, L_CMOS = 15 pF, T_use = +25 °C
35
3
E 25
5 2
L a a
NN
SN
o bt AN N\
Time [5 ns / div]
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SEIKO EPSON CORPORATION

(7-7) B AER FHE]
fo=40 MHz, tritft @ KS 4 TE— K

Vee =3.3V,L_CMOS =15 pF, T_use = +25 °C Vee =25V, L_CMOS =15 pF, T_use = +25 °C
3.5 3.5
3 A . 3
= 25 / { = 25
s [ s / /|
5. . ’
o.z ] \ I \ 0,: ’I I’
Time [5 ns / div] Time [5 ns / div]
Vee =1.8V,L_CMOS =15 pF, T_use = +25 °C
3.5
3
E 25
% 2
L Va \
o AN Y
| l
Ll J
Time [5 ns / div]
fo = 60 MHz, tr/tf iR &B K54 TE—F
Ve =3.3V,L_CMOS =15 pF, T_use = +25 °C Vec =25V, L CMOS =15 pF, T_use = +25 °C
3.5 3.5
. 7T 7T s
AR AN
A | [ A f | |
\ i \ [
" ] S I [ Y
ol \L || \
N N L \_
Time [5 ns / div] Time [5 ns / div]
Vee =1.8V,L_CMOS =15 pF, T_use = +25 °C

3.5

3

N
o

N

T\

[ \ / \
\ / \
| N

Time [5 ns / div]

- h

Output voltage [V]
P
o

o
o o
g\\
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SEIKO EPSON CORPORATION

(7-7) HHRR [#E]
fo = 80 MHz, tr/tf 12 &J/m K54 TE—F

Vee = 3.3V, L_CMOS = 15 pF, T_use = +25 °C Vee =25V, L_CMOS = 15 pF, T_use = +25 °C
3.5 3.5
3 Y4 \ 2T 3
= 25 / \ / = 25
= =
Sl \ / \ .l /1 [ 1\
L) \ S I W A
05 I \ 05 l \ \
: N L ) N
Time [5 ns / div] Time [5 ns / div]
Vee = 1.8V, L_CMOS = 15 pF, T_use = +25 °C
3.5
3
E 25
S 2
I A\ 1\
4 A
0.5 / \ \
0o \\

Time [5 ns / div]

fo = 122.88 MHz, tritf {24 &5 K54 JE— K

Vee =3.3V,L_CMOS =15 pF, T_use = +25 °C Vee =25V, L_CMOS =15 pF, T_use = +25 °C
3.5 3.5
3 ~ —"\ 3
vl
A \ [ T Pl N\
{0 N R O A A {.. \ AR
I\ S I (I WY A
0.5 I \ \ 0.5 / \\ \\
0 \'J \—J \'\-\. o \../ ./
Time [2.5 ns / div] Time [2.5 ns / div]
Vee=1.8V,L_CMOS =15 pF, T_use = +25 °C
3.5
3
E 25
S 2
? 15 N\ 7\
" \—
0.5
o J \\_/

Time [2.5 ns / div]
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SEIKO EPSON CORPORATION

(7-7) B AR (=]
fo =170 MHz, triif iZ# &5 K54 TJE—FK

Vee =33V, L_CMOS =15 pF, T_use = +25 °C Vee =25V, L_CMOS =15 pF, T_use = +25 °C
3.5 3.5
3 ~\ a 3
25 / \ /' 25
L/ [\ A s "\
./ \ [\ S/ \ /
A L\ A R N

o

o P

—~
T
[

\

[ \

| \/ \__I/
' J N ' \J .
Time [2.5 ns / div] Time [2.5 ns / div]
Vee =1.8V,L_CMOS =15 pF, T_use = +25 °C
3.5
3
E 25
S 2
E 15 N\
g \ \
ol /N \
"/ N N

Time [2.5 ns / div]

(7-8) BT AT 7 A I EHBARRY kT L
fo =170 MHz, Z3AiE: +2.0 %, ZHAEKE: 25.4 kHz
Hershey-kiss (default) Peak 20 dB

e w ‘l hl|l|l| mnw W 'V“"?"' Mhh'”w ”ﬂ{

]
ALY
\ \ \
\\ A A/
.

—]
—
——

/”‘_

—_—
|
=1 |

raq(MHe]

-
=

FEEN

Sine-wave Peak: -17 dB

ii/\ Tl
o \
EE‘k

I

: “f ”ll\“ v "W W

N, ]
L g '

OOOE+0 40EE 20EE 120E6 160E-6 200E-8 PRATE FE 1S5k Rof Lovel ScBrm

BoUOEE

Ik
B 8B B
| —

*TriangleDIEEL T O T 7 A JILIZT, ARY FSLDOE—YENREIER
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SEIKO EPSON CORPORATION

(7-9) ILEAIR E H A AN k5 Ll
fo =170 MHz, kBt 7R 7 7 4 JL: Triangle, Z & K%k 25.4 kHz

PLERNE: £2.0 % PLAENNE: +1.5 % PLAELNE: +1.0 %
I@Zﬂ | A A ‘ | =

A A A e '/\ A A A
\ ,:/\ PN N

1// \ A A
JSEV ARV AR V/anvsavi LVIAR.V/AR ViR VRR Y

Wil N M ATV W'ﬁ#

Peak: -21 dB * Peak: -20 dB Peak: -18 dB
YLERNE: £0.75 % PLEERNE: £0.5 % PLRERTE: £0.25 %

et o=l

P

Peak: -17 dB Peak: -15d8 Peak: -12 dB
*IRBENRENFEE . HARRIGNS LOE—YEIE

(7-10) ZFRKBME BN RARY b5 Ll
fo =170 MHz, #8870 7 7 A JL: Triangle, YLEX1E: £2.0 %

ZERARK R 25.4 kHz Peak: -21 dB
| AP,
2{‘“1%&’;& 127z ‘ Peak: -24 dB

TS R

ZEER R #4: 8.5 kHz Peak: -25 dB
[peaniiz R

SRS

/
ZEEAREIK R 6.3 kHz

AN B2at
FRAEHABNEE. HAXRY k5 LD E— EHER '
*SG-9101 V) —XDEHMIZ DT, #EHtWebR—DETEL S — b
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SEIKO EPSON CORPORATION

[ 8] BIZE B #E
(8-1) KR BIZE
Power
supply

Vcc OUTj_—OL cMos
;r _

OE/ST GNDI

By-pass
capacitor =

Power
supply

“f*%ﬁ

(8-2) SHEER
Power
supply

Vcc ouT ?OL Moo
T

By-pass
capacitor I

Power
I . N
supply XT4E—TIEDEEERIL. OE=GND,

OE/ST GND .
£/t 1 AR UNABEOEEERIE. ST=GNDIZT 5,

PF

(8-3) fItET v &
Power
supply

Signal Source
L L_CMOS Analyzer *1

Vcc ouT
By-pass
capacitor =

Power
supply *1 Signal Source Analyzer
Keysight: E5052B

OE/ST GND 1 Minimum frequency: 10 MHz

%fw%r

(8-4) v 42 (Peak to Peak, RMS, Cycle to Cycle)

— Keysight: DSA series
OE/ST GND Maximum analog bandwidth to 1 GHz

Power
supply —
} Vee ouT—T g'g'Fﬁ" .
By- passI I L_CMOS scilloscope
capacitor == =
Power e :
supply L 2 Digital Oscilloscope

Sampling rate over 40 GHz/s
Jitter measurement software tool: EZJIT+
Measurement clock cycle > 50 000

(8-5) BIE &K
(N 2= =)
- AL ORaA—TOAEFEHBILHERNRDOERFOREEICH L THEULE LTS,
- 7O—JDOGND#E#KIL. AEESORMYB LHMENDTESL ITEIZERKL
GNDEHRIZTE A IHEC LTL S,
¥ miniture socket® & 5 ZGNDE RN ELVEEDERAZ#HELET,
(GNDY) — F#RIZEHLILE LT ZEWY)
(2) L CMOS(HHATES)X., 7O0—JNBRELEAET.
@)Y NANRRAVToY—IE, 0.LUFFEEE L L. RIRFIDV EGNDDTESEITELCICERE.
BHLTLCESL,
(4) Ea,uu.nﬂilj\]ﬁﬂ’( VE—FUADEBEVWEDEFE->TLEELY,
(5) ER
OVA 590 UV EFTNDERILE LAY DOBFREIX., 5us ~500msé& LTL S,
EBBEDAVE—SAURIITEDRYESLTLEEL, GNDERIZTESEITELC L TLEEY,
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SEIKO EPSON CORPORATION

(86) 24X VIFr—+
(1) HARRE S TRIELAIL
tr ff

Vee

80 %Vce \
50 %Vce \ \

20 %Vce _/ / \_

GND

tw SYM=twit X 100 (%)
t
(2) OE/STHERE., RUZ A VY
OE/ST#hF FRE R H B
“H IKEBFEIRENME MEDRERBNEAESND: A *—T)L
o OE: /K &FIRENE . . L . e I
L ST KSR L HAND 4 —O TNEOL " Fo2—TIL
_ Vin
OE/ST
T4E=TIL
>
. 1<¢
tstp_oe < tsta_oe
Itstp_st /tsta_st
ouT v4—=9 3
TILEH Y
'“83 _______

*1 OEISTAV IZH > THLHADR DA — I TN EIUIZHDIETOHEERLET,

*2 OE/STAVLIZHE 2 THALHEALNBESNSETORMERLET,

*3HATILEDUER (Rpy) TTILED U Shi-RETT,

* EEAEASh-FEE, HABBELET,

* OE/STHITHERADEZE. EREEULOEBHAMISHRELESIZLTLEELY,
BICEESFE, BREE LY LOESTHFEENIL ENYMNRBRIZHELSHEVNESITEECESL,

* OE/STiRFIE. OpentREETHEALAWTL E &Y, BE. OpenBldA R— TILIREEIZA Y FI A%,
OE/STIiFICEHT DANTILT v TERELKRENEREGDLDH, /A AP -V ERDEET
WFALLARILERY, ToE—TILREIZHEZBALAHY FT,
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SEIKO EPSON CORPORATION

B86)2A T Fr— b [fiZE]
Q@ mETo T L
1) Hershey-kiss
T8 —HRER. HEEIE: £2.0 % DB

TAAAA
VY

-2%

R

2) Sine-wave
A —IRER. HEEE: £2.0 % DBl

NAWAWAWA
\/ \

-2%

b >

Bl

3) Triangle
A —IRER. HEEE: £2.0 % DBl

RAAWAA
VoV

<f—’- R R

-2%

mod
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SEIKO EPSON CORPORATION

[9] M E~TER 1 T b T 1) 2 b (HESR)

B mm
2.51+0.15
#4 #3
7 3
w
[ w
g. (=
4 -
! E .
# 42
ﬂ
["‘1..
ﬁl = ﬁJJ AL Aut
1.1
| + &
2 BEEMED -6, BIRIHEF (Vcc—GNDRE) D
75~ GEVMERFIZ0.1 pFBED/SR 3 V%
+ FIFTCESL,
1.7
&85 (Typ.): 13 mg
imFER A
Pin # Eok HEEE
HAA R—TJILFIHEFEF, TROKSICHIBEILET,
ops |CEMFRE] K@i 7
“H” FHIR oy oHAh
1 “L” FIR Y= TILEDY
RBZ INA E— FHIlfEIHF, TROKLSICHIELES,
<. | STHTRE | A@%R A
“H IR oy oHAh
“L” FEIREL1E D=0 TIEDY
#2 GND |GNDi#%F
#3 ouT &0y AT
#4 Ve Vet F
* OE/STimF(X. OpenfREETHERALAWNTL IS,
F=REREA
s - “
mnmms | i — i
E——
170 .S 3
O A2 3 DL
1pin X—9 / 7 \ #HgEnow k
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SEIKO EPSON CORPORATION

[ 10 ] WiE %
15 H 2% AEREH
MSL LEVEL 1 IPC/JEDEC J-STD-020D.11Z &k 4%
(111U 72B—O2774)L
IPC/JEDEC J-STD-020D.1
Temperature [ *C ]
W 1 ; +260 . OVER
+255°C /\
.- ip;atleast 30 s
250 Ramp-up rate
TL - 4217 5C #3 °0is Max // tL \ Ramg-down rate
- -8 *Cis Max.
so0 Tamax - +200°C ?2251?1%1;-:;5;
150 L Tsmin ;+150°C ts _
G0s to 120 s
{ #150 °C to +200 °C)
100
5{:' -
Time +25 "C to Peak
l | | l | | | l | | | | |
i 60 120 180 240 300 350 420 480 540 600 660 720 78O
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SEIKO EPSON CORPORATION

[12 ] REI1EHR
(12-1) YN E

B EFEE DT 2HT M 3 — F(X1G005281xxxxxX) UMM EEZ R L TULVET,

Z# (% T00] , 3000 pcs/Reel TY,

(12-2) T—E v J it
Subject to EIA-481, IEC-60286 and JIS C0806
1) T—7~t%
Carrier Tape Material: PS (Polystyrene)

il

Top Tape Material: PET (Polyethylene Terephthalate) + PE (Polyethylene) B mm
10P: 40.0+0.1 p - 1 15401
+0.1 - 2001 H 025+0; -
] D A oD D J\
J 4 N A4
i e A o L
m m Sy S St
g o
2 @ * e 1
(@] o [ee]
> >

Y

(

)”wi“\

| B

+0.1 40404 |~ User direction of feed Top tape
®1.0 -0 - - < 23201

L/

(2) J—IL~tik
Reel Material: PS (Polystyrene)
11.4£1.0

®180+0-3.0 ————>|

9+0.3

—

®60+1 ﬁ

(3) MEIRIR

B mm

2+0.5

2108

BMRATOE G, ;BE +30°C., ‘ZE 85 WRH LT THOREEZ LTTELY,

BHMAR., RRFEHT y ALUNDERZEEZHELES,
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SEIKO EPSON CORPORATION

[13]EALDFEEIE
HHOEE/HROMEETBER IS0, @EUILGIMYKFVOCEMELZBRELIz-Vz THA +O
T Y J/ULEEREIE] #HEL TS, (hitps://www5.epsondevice.com/ja/information/#precaution)

DT b TRYFIGEERIE] [CMAT, HEOREBLEETILOHICUTIETIL.

(1) BRLGEE - RKBESZHEVESITLTLESL,

(2) HMABOEEAH. LB, FHICE-TIE, EEHABEINDIBELHYEITOT. CHEAFNICHTEHTHERET UL,
X, FHEFHICERKROERER. CEATILL,

(B) BMERICHLTIE+HMEELT. SHEACESL,

(4) #%%. BEETHEIRERZCERASNSGSEE. FRAFHICEYKEAPERLEESIEZFEFR(GENHYET DT,
CHEADHICBTERTIHERT L,

(5) BRZAVIZUYTIDHBIGE. RBETIEELRHYET., +PLETHRIASLUEBERREOL. CHEABVET,

(6) BREEXIGEHEFEMEL., FRABMISDERBAITERIMEENDSNGEVWREREGEIAEEENHY FFTOTRITFTIIEZEL,

(7) BRBUFHERRESORRSEREL (RIBAKBREE) k. SHERERISORKBETOFAETT .,
FEREHIATLI2HRITERDOERERTELEDOTEHY FHA,

(8) AHENDEEFv v JHIIGNDAERINTEYEIOT, CHEABCEIEMZMMIBENES TEELESL,

(9) HMOESROFEICLLIRIELZRITH-0. EEREZETDEACICRELLGEVKLS CEEZSEVLLET,
HOEHEICEEE5Z 5 EENHY FT,

(10) RO ERIHEF (GNDIFF & VciiiF) DV I FRIDEIMRIC/AA NRR AV T oS EFFITTT S,

AEEARY . BERLELCEEMEICEELTTIL,

(11) Vec. GNDS A VIEALKEBR L. SAKA D E—F D RAPMECHBRICLTT LY,

(12) ERZA U~DBGF/ A ARMFELTD I A LA FRFEDEAIIDEEL T, ERSA VOERABEA VY E—F VAN
BHY ., RIRFOEEFELLRVGEELHY FTOT, FASNIBRICIIEBER. FFEETIERAS LU
TR EERERO L, FRBVET,

(13) HAImFH S OEMRIEFEERHEICLTTIL,

(14) Enable (OE/ST) AHWHFDA VE—F VR IEEA VE—F 2V AD=H, / A XFEEZITOTHEH>TEYETDT.,
BA VE—S U XTHERAT 5H. Enable (OEST)&FEAINBWEEIET VT4 TNA1FVee. 7V T4 TA—IEGNDIZ
BT A LEHBELET,

(15) HAIHFHAGNDIZEH SNKETEREZZMMLET L. ABORFHRBEINETOT. LT EREBREFERL:
KETHBELTELY,

(16) Y 7B—(I3EEFTELTTELY,

FAERMTIANB>GEICIEK. FAECTIZES [EEEHTAT]

FELEZBELLET, =EHE AE

bll0p}: - = N [% +350 °CLL R, 5FLLA 1M [ LEY7O— A

g@?ii¢rij: AT SBELR 1H =T — “&%Tmifﬁﬁ&éth
o P THEEEN

AUHNEEFECHSRETY TO—4F oBa0 [ FALH BLER W) 5

AMEOEFIZONTIHEHTHRELTTAL, = A

(17) BERIHHEAONR LG IME T, ESNEHELHOEREZRVBRET CIHERASINIGEICRY £9,
Tz, NIEAHE (—MOMBRIESE. FAHEERT 51TAZED) LIZEREINRATT,
FRHBBEEOER. RURBLGEELELFICLDKSEEDOHLOD. B8 - HERECTRERUVERT I LE
BEIOLET,
1EULORPBERESALZBE. BFEALMTEEE CHERAOAICERICTIERT I,

(18) HIREBERMEE LB, BERLTHNEIRIEFUENRELEFT, BEOLTVESBFHETTEBENCEZ,

(19) £B - TSAF VIR LTEBMEOHDEEWE (8K - BHEAHK - ARE) ICES5Sh-RE @ . BBEAR
(NBH 2, SOX, NOXZETIZH2S#H E) LEEL EMNFET D157 TERDFEASLVREEBITTILEELY,
SEEE - BRICREBEESOINTLIRETEHIOFERAS L UVRE BT T LI,

(20) KB IS VI REERB LERALE#ERT 56, ERNSRRICTSI VI RERELTLLEEL,
BIINOFUEEL ISV I ROERBIL. BEKICEXGEZEEZRIZLET,
KR EREBIZBRETEDL S BTRBERETHOTLESL,

(21) BIEHFIE. RETICEEHRIN TS O, Y a—bE LAERBEROBTHFICEEIERVLET,

(22) PLLAR 7 — R DT ERIE
AB R (IKBRIRORIRMN S5PLL (Phase Locked Loop) BIF&IZ& Y., HEBEHHAEKEHEAR L TOET,
LI=A> T, AERBOEANZSSICPLLIZART— FEKELIZHEE. PLLOD Y ABRKREL LD ENHY FT,
BICEGLEBOEEORPGENDT TUr—2a > TlE, FRICHIECHRD S 2 TEACESLY,

(23) FARLOIEEZHEICR L TAERZFERT H5HE. HIHOBEEZICEVTERBELEY.,
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SEIKO EPSON CORPORATION

HABREQRIREBR AT LEHE

tAaA—ITV R, BEEEIATLDOEEICEKELRED 1SO 14000 Y — X & 14 -

ISO 140003 1) —X%EFERAL. PDCAY A VL EFERT ZELICLH-T IBIEEEICEY 2 EREN, HEKEEL. 4V UERKIE. SHEE
BENBEEZR>THY. ERAOETELEEWSDRIEIMEN HBRENUEND LS ICHE 2 -DEERIT, 19965 IZERIZEEL#
ETLTBYZET, BHAEREXEBEORELE L THELE L,

HAZREQREEE X T LEHE

TAI—ITTVYUE BERO=—XZLLAT-BRE - BIEE

EOHS - —EXRZFRET S0, LWHE IS0 900021 — IATF 16949 & (& :
RBEREESICRY A, ERENOZBEMITENTISO ISO9001E~—XIZ, BEBEEERITORFEREEZMMLE
WOIDFBEEMFLTCVET ., oo AFEHEA—N—DER FRIRETY

THRIETHBHIATF 16949DZRFALEFELTLET,

BT—42 Y —FATHEALTWSY—YI2DNT

ﬁ ORI U—HRTT,
Free
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