SEIKO EPSON CORPORATION

SG-9101CG/SG- 9101CE/SG 9101CB/SG 9101CA
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SEIKO EPSON CORPORATION

[1]1R&REER/ azH

(1-1) MRBE

SG-9101CG:
SG-9101CE:
SG-9101CB:
SG-9101CA:

X1G005291xxxx00
X1G005321xxxx00
X1G005311xxxx00
X1G005301xxxx00

(1-2) mAf (FRERE)

SG-9101CA

25.000000MHz

D @

®

(FHIEEBLEHLELESN)

C20PHAAA

@ ® ®DEO®
OHiESE Q94X QHIRRHK @Es 4,7 OiEiE

©raE

QEMERESHE Q@FHERE QIO T774IL @ttt (HA K54 /38EH)

Q¥4 X O BRIz O EIER S
CG [2.5mm x 2.0 mm U2 —¥ER| T URER A [25.4 kHz (default)
CE|3.2mm x 25 mm 02 +0.25 % B 112.7 kHz
CB|5.0mm x 3.2 mm 05 +0.5 % -0.5% C |8.5kHz
CA|7.0mm x 5.0 mm 07 +0.75 % D |6.3kHz
10 +1.0 % -1.0 %
NS C v 15 +1.5 % -1.5% O 7o r( L
C |4 —¥H#k 20 +2.0% -2.0% A [Hershey-kiss (default)
DREPE N 30 -3.0% B [Sine-wave
40 -4.0 % C [Triangle
O BE Otritf (B A K5 A /38EH)
P |Output enable (#1pin = OE) A |[EZEEE—F
S |Standby (#1pin = ST) B|lEF3/4TE—F
C* ERSATE—F
@B 1E B FE & fo < 20 MHZES D #5R IR AT 4E
G |-40°C ~ +85 °C
H |-40 °C ~ +105 °C
[2] X R KRER
- R o s
EHH e =) ey Tvo. e ==Xy &
=ABISETE Ve -0.3 - 4 Vv
ANEE Vin GND - 0.3 - Vee +0.3 \% OE/STix¥
RiFREEH T stg -40 - +125 °C
[3] BpfEtt
- I o e
EHH RL& vy Tvp. Yy I:-Xv) &
BERETE Vee 1.62 - 3.63 Vv
EREE GND 0.0 0.0 0.0 \Y;
ANEFE Vin GND - Vee Vv OE/STi#F
o e -40 +25 +85 °C
BiFREEH T_use 0 o 1105 c
CMOS & fr g L_CMOS 15 pF

X BRBABOEREROILS EAYIE. 0%Vee— 90 %VCCU)H-*fFﬁfJ\S ps ~500ms 125K SICTLTL SN,
X NANRRAVToY—IE, BRiHF (Vcc&EGND) DTEBFZIFiA LIS,

O1UFRREQaVTUY—ZEHL TS,

[4] BiRESHE ([3] EnfESEMH 1I2& D)
o ik " ~
IEH k=) iy Tvb. Vo B e
H R fo 0.67 170 MHz
ARMHSREE X1%2 | fol 50 - +50 | x10° [{iee - 40-C - +108 o6
Bl f age BRBEBSREIZED x10° [+25°C, ¥1EE

X1 RREEFARRECE. B

(+25°C, IEE) ZE8HFET .
X2 F— FEELIRICE TS ENEARETY .
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SEIKO EPSON CORPORATION

[5] EXAHHE ([3] Bl 1I2& B)
o 1R i
o e Min. Typ. Max. R ol
R ta R t_str - - 3.0 ms [t=0atVec>1.62V
- 2.9 3.4 0.67 MHz < fo £ 20 MHz
- 3.3 3.9 20 MHz < fo £ 50 MHz
HEER RAFE) - 3.7 4.2 50 MHz < fo < 75 MHz
Vee=1.62V ~1.98V - 4.0 46 MA 75 MRz <fo < 100 MHz
- 4.3 5.0 100 MHz < fo < 125 MHz
- 4.9 5.7 125 MHz < fo < 170 MHz
- 2.9 3.5 0.67 MHz £ fo £ 20 MHz
- 3.3 4.0 20 MHz < fo £ 50 MHz
HEEBR RAME) - 3.7 4.4 50 MHz < fo < 75 MHz
Ve =1.98V ~2.20V - 4.0 48 MA 75 MRz <fo < 100 MHz
- 4.3 5.2 100 MHz < fo < 125 MHz
e - 4.9 6.0 125 MHz < fo < 170 MHz
- 3.0 3.6 0.67 MHz £ fo £ 20 MHz
- 3.6 4.2 20 MHz < fo £ 50 MHz
HEBEER (RATH) - 4.1 4.8 50 MHz < fo < 75 MHz
Vec =220V ~2.80V : 4.6 5.3 MA 175 MHz < fo < 100 MHZ
- 5.0 5.9 100 MHz < fo £ 125 MHz
- 5.9 6.9 125 MHz < fo £ 170 MHz
- 3.2 3.7 0.67 MHz < fo £ 20 MHz
- 3.9 4.6 20 MHz < fo £ 50 MHz
HEER (BRARH - 4.6 5.4 50 MHz < fo < 75 MHz
Vec =270V ~3.63V : 5.2 6.1 MA 175 MHz < fo < 100 MHZ
- 5.9 6.9 100 MHz < fo £ 125 MHz
- 7.0 8.3 125 MHz < fo £ 170 MHz
- 2.8 3.4 Vee =162V ~1.98V
— N : - 2.8 3.4 Vee=1.98V~-220V
T4 E—TILEER |_dis - 30 35 mA Ve S350V =280V
- 3.1 3.7 Vee=2.70V ~3.63V
- 0.3 0.9 Vee=162V~1.98V
NP - 0.4 1.0 Vee=1.98V~-220V
RBUINABER |_std - 0 TE HA Ve S350V =280V
- 1.1 2.5 Vee=2.70V ~3.63V
lon T
Vou 90 % Ve - - \Y; A:MZ";HU,B ST Hm T
[A (fo < 40 MHz) 15mA | 20mA | 25mA | -30mA
A BE (DCHHE)
Vo, i i 10%Vee |V | BT s
BR U A R SYM 45 50 55 % |50 % Vcc L)L, L_CMOS < 15 pF |
- - 3 A (fo > 40 MHz) 20 % ~ 80 %
Y /3T Y B trftf - - 6 ns A0S0 MHz) fT TR e
- - 3 B L_CMOS = 15 pF
- - 10 C (fo < 20 MHz)
= Vi 70 % Ve ; R V; y
ARNEE v, - - 30% Ve v OE/STi%F
ANIHFRE Cin - 2.5 5 pF OE/STimF
. . Rup1 20 - 150 kQ [OE/ST=70% Vcc
AHRTLVT T Rors 3 - = o [oERT= 309V,
HATLT I iR Ron 0.5 - 5 MQ [OE/ST=GND, OUT = V¢
HhT 1 +—J)LE5M (OE) | tstp_oe - - 1 ps  |OE#HFHIGH — LOW
HAT 1« —TIJLER (ST) | tstp_st - - 1 ps  [ST#FHIGH — LOW
H A4 +—J)LEER (OE) tsta_oe - - 1 Us OE##FLOW — HIGH
B h A *—TJ LB (ST) tsta_st - - 3 ms  [ST#FLOW — HIGH

Page 3/ 37 3CENo : SG-9101series_J Ver2.0



SEIKO EPSON CORPORATION

—

([B1BEEK 2L D)

. & L
i e Min. Typ. Max. R &t
- - 312.1 10 MHz £ fo £ 20 MHz
Cycleto Cycle v 4 - - 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
Vee =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
Ve =297V ~363V - - 29.3 85 MHz < fo < 125 MHz
- - 26.2 125 MHz < fo £ 170 MHz
25.0 25.4 25.5 BB D — KA
2 £ 12.4 12.7 12.8 KHz #JK%&JE;‘&%&:— |~ B
8.2 8.5 8.6 BB D — K. C
6.1 6.3 6.5 BB RS D— K: D
6 ] 2K (BEE) *BEEF, BHIZEMACHEITEIBEINES A,
—_ FRAE e
o e Min. Typ. Max. R i
Oy havinE Tj - - +125 °C
- 15.2 - SG-9101CG
Sl S~ . - 23.1 - . SG-9101CE
Sy arv-b—ARE Bjc - 61 - C/W ~coloich
- 28.0 - SG-9101CA
- 91.9 - SG-9101CG
Sy s La - REBEAA| o - 1038 - o [PS9M0ICE
- 82.5 - SG-9101CB
- 78.8 - SG-9101CA
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SEIKO EPSON CORPORATION

[7]1%%ET—% (BE1B)

LTI, ZEMLTEET—2 (Typical) T,
(7-1) BIRBURE Yt

+50 x 10 / -40 °C to +85 °C

n =16 pcs

*SEEE. BHFEEMAGRSICEBEIAIEA,

+50 x 10°° / -40 °C to +105 °C

20

Frequency deviation [x10°]
IS

-10

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

20

Frequency deviation [x10]

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

Temperature [°C]

(7-2) HEER

E|E R, T use = +25 °C, H AR IR N

L_CMOS = 15 pF, T_use = +25 °C, i 1 ELR KT T

fo

10.0 16.0
T 90 140 -
E 80 élz o
3 7.0 3 ’ |
‘g’ 6.0 gl0.0
L L 1
g 50 E g0 _—]
@ 4.0 2 60
=4 =4
8 3.0 3 a0 —
S 2.0 S ) —Vcc=18V
5 10 | Vcc=1.8V Vcc =25V Vcc=3.3V | 5 20 ——Vcc=25V|
o - Spec at 1.8 V. Spec at 2.5 V Spec at 3.3 V. o ——Vce=3.3V
0.0 0.0 I I
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]
=19.2 MHz
L_CMOS =5 pF, :BEE4%ME T_use = +25 °C, HA &% (L_CMOS) %%
10.0 ——— 24.0 T
— 90 —A—Vcc=1.8V|| 220 | —#4—Vcc=18V
E : —&—\Vcc =25V — 200 H —A&—\Vcc =25V
£ 80 —&—\Vce = 3.3 V[ g ! —A—\Vcc =33V
= £ 180
_© 70 —
= g 16.0
5 60 T 140
8 50 S 120
E =
§ 4.0 £ 100
8 3.0 Eﬁ 2 80
5 20 it 6.0
S 4.0
3 Lo g
5 2.0
0.0 © 9o [ [ [

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

Temperature [°C]

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

X HAAREM L CMOS > 15 pF (R#RED) [FEERHHEN D=0, SEETHY
HHEIREShFELA.

fo =40 MHz
L_CMOS = 5 pF, 2Rt T use = +25 °C, H A &% (L_CMOS) 4514
10.0 —Tr—T— 24.0 T
— 9.0 —ﬁ—Vcc:lABV_ 220 H —a—\/cc=1.8V
<é : —A&—Vcc =25V — 200 H —&—\cc=2.5V
£ 80 —&—Vce = 3.3 V[ g : —&—\Vce=3.3 V
= £ 180
© 70 —
= 3 16.0
g 60 j_:' 14.0
S 50 2 120
£ =1
§ 4.0 £ 100
8 30 2 80
s 20 g 6.0
3 10 g 2o
0.0 © 6o [
40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 o 10 20 30 40 50

Temperature [°C]

Output load (L_CMOS) [pF]
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SEIKO EPSON CORPORATION

(7-2) HEER [HZE]

fo =60 MHz
L CMOS =5 pF, ;EE4FH

T use = +25 °C, HABH (L_CMOS) %

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

Current consumption (lcc) [MA]

T T T T
—A—\Vcc =18V
—A—Vcc =25V
—&—\Vcc =3.3V[]

-40 -30 -20 -10 O

10 20 30 40 50 60 70 80 90 100

Temperature [°C]

24.0 T
220 H —a—\/cc=1.8 V
| | —#&—Vcc=25V
—&—\Vcc=3.3V

4612 g;/‘.‘..:

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

fo =80 MHz

L_CMOS =5 pF, &

L

N

EXGik

X HARBEMH L CMOS > 15 pF (R#RED) (XBIERM-EEN D=, SEETHY
HHEIRESNELA,

T_use = +25 °C, H A& (L_CMOS) %1%

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

Current consumption (lc) [MA]

T T T T
—A—Vcc=18V||
—A&—Vcc =25V

—a&—Vcc = 3.3V

-40 -30 -20 -10 O

10 20 30 40 50 60 70 80 90 100

Temperature [°C]

24.0 T
220 H —a&—\/cc=1.8 V
— —aA—\Vce=2.5V
<. —&—Vce=3.3 V
Q
o

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

X HARREMH L CMOS > 15 oF (RRED) FBERH-EEN D=, SEETHY
HHEIRIEShFELA,

fo = 122.88 MHz

L CMOS = 5 pF, ;R T use =+25°C, H &R (L_CMOS) $H4%

10.0 —T—T— 24.0 T
— 90 —a—\cc =18V ] 220 H —a—\/cc=1.8V
<E( : —&—Vcc =25V — 200 H —a&—\Vcc=2.5V
= 8.0 —&—Vce = 3.3V [ E 18'0 —a—Vee=3.3V | | ||
870 :S =18 o T
= 8160 =
.5 6.0 2, 140 — R A
g 50 . $ 120 i
3 4.0 £ 100 [ et
§ 3.0 @ 8.0 re / ...........
- o
S 50 L) 6.0 x
g 10 $ 40 Ll
3 5 20

0.0 © oo

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

Temperature [°C]

Output load (L_CMOS) [pF]

X HAATEMH L CMOS > 15 pF (RRED) FBIERH-EEN D=, SEETHY
BHHRIRIESIEEA.

fo =170 MHz

L_CMOS =5 pF, [REHE T use = +25 °C, tHHBH (L_CMOS) 4t

10.0 24.0 _
T 0 . 220 || —&—Vcc=18V
Es —A—VCC=2.5V | | Aeeeeeeeeneeme T
£ 80 g 200 [+ =25V |

& —A—Vce=3.3V | | .
3 . £ 180
< o <160 oo e
=i, Y ST

g o : 14.0 / .....
8 50 g a0 —
5 s 5 o e
g so 2 so - _*
g 20 —A—Vcc =18 V|| S 60 «
5 —&—Vcc =25V S 40
G L —&—\Vcc =3.3 V][] 5 Lo

0.0 T T T T 3 o

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

Temperature [°C]

Output load (L_CMOS) [pF]

X HANAREM L CMOS > 15 pF (R#RED) ZEMERHFHEN D=0, SEETHY
BHRIRIEShFELA.

HIRBOEHBERIE. RIRBHVIBET H5-OICREBELEBR(EGHEFEEER) L. AFEBEER (fox L_CMOS x Vo) DEFHC
BYFET, VATLOEHEBERILIZIK., 70y I BAEHBOEEIEL. BRETDEETL. AFEEDHIFEI/IHENHY FT,
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SEIKO EPSON CORPORATION

(7-3) ;L L Y/ T Y BERE
fo = 19.2 MHz, tritf:iZZ2# € — K
37k V) BERE
20 % - 80 %V, L CMOS = 15 pF, ;R EH

10.0
90 —a—Vcc=18V
: —&—\Vcc =25V
8.0 —A—Vcc =33V
& 7.0
RS
= 6.0
g 5.0 —
= 40
2 N —
£ 30 &
2.0
1.0
0.0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100
Temperature [°C]

20 % - 80 %V ¢, T_use = +25 °C, &% (L_CMOS) 4%
1o | [—a—vece “1sv
—A—Vcc =25V A A
——Vce=3.3V A

9.0
8.0 H
7.0
6.0
5.0
4.0
3.0
2.0 r’s

1.0 —F

0.0

Rise time (tr) [ns]

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

T U BFRE
20 % - 80 %V, L_CMOS = 15 pF, ;RE4#E

S}

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

10.0
9.0 —a—\Vcc =18V
: —A—Vcc =25V

8.0 —A—Vce =33V |
7.0

6.0
5.0
4.0
3.0
2.0
1.0
0.0

Fall time (tf) [ns]

— L4
—

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

Temperature [°C]

10.0 -
00 || —4—Vec=18V

—A&—\Vcc =25V .-

—A—Vcc=3.3V I e

8.0 H
7.0
6.0
5.0
4.0
3.0
2.0

Fall time (tf) [ns]

1.0 ~
0.0

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

%

%

fo=19.2 MHz, tritt. & K54 7E— K
v U NS

X HARREMH L CMOS > 15 oF (RRED) FBERH-EEN D=, SEETHY
HHEIRIEShFELA,

20 % - 80 %V, L CMOS = 15 pF, ;REHE 20 % - 80 %V, T_use = +25 °C, &% (L_CMOS)
10.0 10.0 -
00 —a&—\Vcc =18V 9.0 —A—\Vcc=18V
! —A—Vce=25V ] —a=vec=25v
8.0 —A—Vce =3.3V 8.0 Vec =33V
7 7.0 & 7.0 -
(=
= 6.0 = 6.0
o 5.0 o 50
£ 40 £ 40
3 3
£ 30 x 30
2.0 " 20 (1= =
10 1.0 7é
0.0 0.0
40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
-t
LT Y BFRE
20 % - 80 %V, L_CMOS = 15 pF, ;REHHE 20 % - 80 %V¢, T_use = +25 °C, & (L_CMOS) 4%
10.0 10.0 -
00 —a&—\Vcc =18V 9.0 —A—\Vcc=18V
: —A—Vcc=25V ] —a—vec=25v
8.0 - - 80 :
Vee=33V —4—Vcc =33V
& 7.0 = 7.0
=N c
< 60 = 6.0
o 50 5 50
g g
= 40 = 40
& so0 $ 30 T
2.0 2.0 LpppppsssadtdEE
10 1 tE!I 10 Aﬂl"“l llttllll"lln
0.0 0.0
40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

{3

3
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SEIKO EPSON CORPORATION

(7-3) L EY/MRITYRERE [HE]
fo=19.2 MHz, tritt IR KS 4 T7E— K
37 kY EFRE

20 % - 80 %Vc, L_CMOS = 15 pF, ;BB ¥k 20 % - 80 %Vcc, T_use = +25 °C, BT (L_CMOS) ¥t
10.0 10.0 - -
9.0 A—Vee =18V 90 ||—#—Vvec=18Vv
: —&—Vcec =25V ! A—\cC =25V
8.0 —— = 8.0 [ ’ - o -
Vee=383V —4—Vec =33V =
z 7.0 ) 7.0 B S
= 60 5 6.0 R 3
o 5.0 T 50 P
,é T L —4 £ /
= 4.0 = 4.0 AT I
© | | — -~ ° /A
£ 30 £ 30 e A
2.0 2.0 =
1.0 1.0
0.0 0.0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
-t
T Y B
20 % - 80 %Vcc, L_CMOS = 15 pF, ;B EE ¥t 20 % - 80 %Vcc, T_use = +25 °C, BT (L_CMOS) ¥t
10.0 10.0 - - 2
00 —&—Vcc=18V 00 ||—4—Vec=18Vv
8.0 veem2ov s‘o —A—Vec =25V & P, §
8 —&—\Vcc =33V - Vee = 3.3V I
& 7.0 & 7.0 s R
=% 6.0 g 6.0 S
g ’ _a+—TT g ' - A
g 5.0 — o 50 -
Z 40 = =1 £ 40 A
= A |k = A
L 3.0 = L 3.0
2.0 2.0 é Z
1.0 1.0
0.0 0.0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

X HARREMH L CMOS > 15 oF (RRED) FBERH-EEN D=, SEETHY
HHEIRIEShFELA,
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SEIKO EPSON CORPORATION

(7-3) AL EY/EIT YRR [#HE]
fo = 40 MHz, tr/th:A2# £ — K
3L kY BERE
20 % - 80 %V, L CMOS = 15 pF, ;R EH

20 % - 80 %V, T_use = +25 °C, &7 (L_CMOS) 4tk

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

—A—Vcc=18V
—&—\Vcc=25V
—&—Vcc =33V

Rise time (tr) [ns]

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

Temperature [°C]

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

T
| |—&—Vcc=18V
| —aA—\Vcc=25Vv| | | | e
—4—Vcc =33V A ey

Rise time (tr) [ns]

TN

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

T U BFRE
20 % - 80 %V, L_CMOS = 15 pF, ;RE4#E

S}

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

10.0
9.0
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1.0 L
0.0
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Output load (L_CMOS) [pF]

%
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X HARREMH L CMOS > 15 oF (RRED) FBERH-EEN D=, SEETHY
HHEIRIEShFELA,

20 % - 80 %V, L CMOS = 15 pF, ;REHE 20 % - 80 %V, T_use = +25 °C, &% (L_CMOS)
10.0 10.0 -
00 —a&—\Vcc =18V 9.0 —A—\Vcc=18V
: —A—Vcc=25V I Vec = 2.5V
8.0 A _ o H™ -
Vee=33V 80 M e Vee=3av
7 70 & 7.0
(=
= 6.0 = 6.0
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£ 40 £ 40
] ]
£ 30 x 30
2.0 2 2.0
1o F_——=i= 10 N
0.0 0.0
40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
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LT Y BFRE
20 % - 80 %V, L_CMOS = 15 pF, ;REE 4% 20 % - 80 %Vc, T_use = +25 °C, &7 (L_CMOS) 4
10.0 10.0 -
00 —a&—\Vcc =18V 9.0 —&—\Vcc =18V
: —A—Vcc=25V |l —a—vec=25v
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(7-3) AL EY/EIT YRR (K]
fo =60 MHz, tritf 2 &F K54 TE—F
3L E Y BRE

20 % - 80 %V, L CMOS = 15 pF, ;R EH

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

10.0
9.0 —A—\Vcc =18V
: —A—Vcc =25V

8.0 —a—Vce =33 V(]
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6.0
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4.0
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1.0
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Rise time (tr) [ns]
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Rise time (tr) [ns]
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S}
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8.0 ||—#—Vcc=25V
’ —&—Vce=3.3V
=% 7.0
<
= 6.0
© 50
£
= 40
£ 30 ]
2.0 e
WPPTHIL (LA
1.0 el
—
0.0
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X HARREMH L CMOS > 15 oF (RRED) FBERH-EEN D=, SEETHY
HHEIRIEShFELA,
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0.0

I
| | —&—Vcc=18V
||—#—Vcc=25V
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LT Y EFRE
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(7-3) AL EY/EIT YRR (K]
fo=122.88 MHz, tritf:i2# &&FH K54 TE—FK
3L E Y BRE

20 % - 80 %V, L CMOS = 15 pF, ;R EH

20 % - 80 %V, T_use = +25 °C, & (L_CMOS) 4%
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: —&—Vcc =25V
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||—#—Vcc=25V
—4&—Vcc =33V

Rise time (tr) [ns]

Output load (L_CMOS) [pF]

T U BFRE
20 % - 80 %V, L_CMOS = 15 pF, ;RE4#E

S}

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

10.0
9.0

—&—Vcc =18V
—a—Vcc =25V ||
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0.0

Fall time (tf) [ns]

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

Temperature [°C]

10.0
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%
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oy NS
20 % - 80 %Vcc, L CMOS = 15 pF, ;REHE

X HARREMH L CMOS > 15 oF (RRED) FBERH-EEN D=, SEETHY
HHEIRIEShFELA,

10.0
9.0

—&—\Vcc =18V
—&—Vcc =25V ||
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4.0
3.0
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LT Y EFRE
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(7-4) BRSOV A RV
fo = 19.2 MHz, tr/itf 2 € — K
50 %Vcc, L CMOS = 15 pF, ;B B4t

50 %V, T_use

= 425 °C, &7 (L_CMOS) ik

55
54
53
52
51
50
49
48
a7
46
45

Symmetry (SYM) [%]

—a—Vcc =18V
—&—Vcc =25V

—A—Vcc =33V ||

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

Temperature [°C]

55

54

—a—Vcc =18V

53

—A—\Vcc =25V

52

—&—Vce = 3.3V []

51

50 =
49

[ 3

48
47

Symmetry (SYM) [%]

46
45

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

fo=19.2 MHz, tritt. & K54 7E— K
50 %Vcc, L CMOS = 15 pF, R E#t

X HARBEMH L CMOS > 15 pF (R#RED) (XBIERM-EEN D=, SEETHY

HHEIRESNELA,

50 %V¢c, T_use

= +25 °C, &7 (L_CMOS) %

55 55 -
54 —A—Vcc =18V || 54 —A—Vcc=18V ||
—A—Vcc =25V —A—Vcec =25V
53 —a—Vcc=3.3V [ 53 —a—Vcc =33V [
- 52 - 52
= =
= 51 = 51
= =
> 50 & o > 50 e e
2 @
> 49 > 49
T 4 T 48
E a7 E a7
%) %)
46 46
45 45
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
X HAAMEH L CMOS > 15 pF (RRED) BEMEFHREN Db, BEETHY
BHEFRIEShERA,
fo=19.2 MHz, tritf B K5 4 TE— K
50 %V, L CMOS = 15 pF, R E#it 50 %Vcc, T_use = +25 °C, 87 (L_CMOS) 414+
55 55 .
54 —A—Vcc =18V || 54 —A—Vcc=18V ||
—&—\Vcc =25V —A—\Vcc =25V
53 —a—Vcc=3.3V [ 53 —a—Vcc =33V [
- 52 - 52
S S
= 51 = 51
s e =] — R
> 50 > 50 u
2 @
= 49 = 49
T 4 T 48
E a7 E a7
%) %)
46 46
45 45
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

X HAAREM L CMOS > 15 pF (R#RED) [FEERHHEN D=0, SEETHY

HHEIREShFELA.
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(7-4) KR oA b [#E]
fo = 40 MHz, trith 2% E— K
50 %Vcc, L CMOS = 15 pF, ;B B4t

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

55

54
53

—a—Vcc =18V
—&—Vcc =25V

—A—Vcc =33V ||
T

52
51

50
49

48
a7

Symmetry (SYM) [%]

46
45

Temperature [°C]

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

55 T

54 —A—Vcc=18V ||
—A—\Vcc =25V

53

—&—Vce = 3.3V []
52

51
50
49
48
47
46
45

Symmetry (SYM) [%]

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

fo =40 MHz, tritt & K54 TE—F
50 %Vcc, L CMOS = 15 pF, R E#t

X HARBEMH L CMOS > 15 pF (R#RED) (XBIERM-EEN D=, SEETHY
HHEIRESNELA,

50 %Vcc, T_use = +25 °C, &7 (L_CMOS) 4F14%

55

—a—\Vcc =18V
—&—\Vcc =25V

—A—Vcc =33V ||

Temperature [°C]

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

55 T

54 —A—Vcc=18V ||
—A—\Vcc =25V

53

—&—Vcec =33V []
52

51
50 =
49
48
47
46
45

Symmetry (SYM) [%]

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

fo = 60 MHz, tritf:i2# &S KS4 JE—F

50 %V¢c, L CMOS = 15 pF, ;B R4t

X HARREMH L CMOS > 15 oF (RRED) FBERH-EEN D=, SEETHY
BHEFRIEShFE A,

50 %Vcc, T_use = +25 °C, 87 (L_CMOS) 1%

55

—a—Vcc =18V
—&—Vcc =25V

—A—Vcc =33V ||

Symmetry (SYM) [%]

Temperature [°C]

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

55 T

54 —A—Vcc=18V ||
—&—\Vcc =25V

53

—&—Vce = 3.3V []
52

51
50
49
48
47
46
45

Symmetry (SYM) [%]

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

fo = 80 MHz, tr/tf:i2#&E KS4 JE—F

50 %Vcc, L CMOS = 15 pF, ;BEE4iE

X HAAREM L CMOS > 15 pF (R#RED) [FEERHHEN D=0, SEETHY
HHEIREShFELA.

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

55
54 —aA—\Vcc =18V
—A—\Vcc=25V
53 —a—Vcc=3.3V [
T 52
= 51
=S
o -—
> 49 =
T 4
E a7
n
46
45
40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100
Temperature [°C]

55 T

54 —A—Vcc=18V ||
—A—\Vcc =25V

53

—&—Vce = 3.3V []
52

51
50 N
49

48
47
46
45

Symmetry (SYM) [%]

0 10 20 30 40 50
Output load (L_CMOS) [pF]
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(7-4) B A R [#E]
fo = 122.88 MHz, tritf {Z# &5 K54 TE— K

50 %Vcc, L CMOS = 15 pF, R E#t

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

55

54 —A—Vcc =18V ||
—A—\Vcc =25V

53

—A—Vcc =33V ||
52

51

L dlL

50

49

48
a7

Symmetry (SYM) [%]

46

45

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

Temperature [°C]

55 T
54 —A—Vcc=18V ||

—A—Vcc=25V
53 —A—Vce =33V ||
52

51
50
49
48
47
46
45

Symmetry (SYM) [%]

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

fo

=170 MHz, tritf 2 &EH F 54 TE—F
50 %Vcc, L CMOS = 15 pF, R E#t

X HARBEMH L CMOS > 15 pF (R#RED) (XBIERM-EEN D=, SEETHY
HHEIRESNELA,

50 %Vcc, T_use = +25 °C, &7 (L_CMOS) 4F14%

55

54 —A—Vcc =18V ||
—A—\Vcc =25V

53

—A—Vcc =33V ||
52

51

[ ¢

50
49
48
a7
46
45

Symmetry (SYM) [%]

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

Temperature [°C]

55 T

54 —A—Vcc=18V ||
—A—\Vcc =25V

53

—&—Vce =33V []
52 o

51 ~
50 e
49 .........
48 Y 3
47 -
46
45

Symmetry (SYM) [%]
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Output load (L_CMOS) [pF]
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(7-5) HABE
(1) ‘BEE

Vo, L_CMOS = 15 pF Voo, L_CMOS = 15 pF
35 35 T T T T
N N —A—\Vcc =18V
3 3 —A—\Vec =25V [
S o5 - S 55 —&—Vcc=3.3V ||
=z =
=z 2 . - g 2
g 15 S 15
g g
S 1 e 1
5 E
g 05 ——Vcc=18V || 5 05
°o —a—Vee=25V ] ° . n
—&—\Vcc=3.3V
-0.5 — -0.5
-40 -30 -20 -10 0O 10 20 30 40 50 60 70 80 90 100 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100
Temperature [°C] Temperature [°C]

(2) HAER (L_CMOS) %%
fo =19.2 MHz, T_use = +25 °C, tr/tf iZZ#£E— F

Von VoL

3.5 35 -

pe PVSTROIY SUURTRRRTRRNY VORTRTRRTRRRRPI SOUPRPRRRRRI S —A—Vcc =18V
3 3 —A—Vcc =25V |
= 25 A e S 25 —A—Vce =33V [
= =
20 2 - - g 2
% 15 ‘% 15
] 1 S 1
2 os - : 2 0.5
£ —A—Vcc =18V 5
o —A—Vec =25V || ©
—&—\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 HAAREMH L CMOS > 15 pF (RIRED) BFBERMEESN O SEBETHYHE RIS I A,

fo=19.2 MHz, T _use = +25 °C, tr/tf & K54 TE—F

Von VoL

35 35 -

ye T VOTRU R VU SN S —A—Vcc =18V
3 3 —A—Vcc =25V |
= 25 y S e = 25 —A—Vee = 3.3V |
= -
L 2 - - S 2
% 15 ‘% 15
° 1 S 1
2 os = 5 2 0.5
8 —A—Vcc =18V 5
S —A—Vec =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 HAAREMH L CMOS > 15 pF (RIRED) BEERMERESI O, SEBTHYHE RIS FEA,

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

VOH VOL
35 35 :
I . \RRLTTITE (ITTTTTTIPETRTPIVRY CETEPPPPPPPPRPRR FOrononyses Py —&—\Vcc =18V
3 3 —A—Vcc =25V |
= 25 A e S 25 —A—Vce =33V [
= =
S 2 - - g 2
o g5 | AT AT, - s s
= 8
° 1 S 1
2 os - ) 2 0.5
£ —A—Vcc =18V =
o —A—Vec =25V || © -
—a&— \cc =33V
-0.5 I 05
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HAAREH L CMOS > 15 pF (RIRED) [EEMER MR O, SHEETHYREIIRIShELE A,
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(7-5) HAOEE [#ZE]
(2) A& (L_CMOS) %%
fo = 40 MHz, T_use = +25 °C, tr/tf iZZ4£E— K

Vou VoL
35 35 -
& A LR —h—Vce=1.8V
3 3 —A—Vce=25V |
S 25 = S 25 —&—Vcec=3.3V |]
= I s SOt IS Py >
20 2 po— 30 2
T e ——eeen L Y ST _ 2 15
g 1 g
° 1 S 1
=1 5
=3
H [N
£ 05 —A—Vce=1.8V = I Y N JRRTINY §
° o ——vVec=25V || s — I
—&—Vcc=3.3 V
-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 HARREMH L CMOS > 15 pF (RIRED) FBERMHEESN O SEBETHYRHE RIS I A,

fo=40 MHz, T_use = +25 °C, tr/tt & K54 TE— K

Von VoL

35 35 :

pe L CCIITIL CTTTTTTTTTPOOTIIN] PRPPPP RN A —&—Vce=1.8V
3 3 —A—Vce=25V |
S 25 e S 25 —&—\Vcc=3.3V ||
= =
S 2 30 2
% 15 ‘% 15
] 1 S 1
2 os - ) 2 0.5
£ —A—\Vce=1.8V 5
o —A—Vce=25V ] © N
—&—Vcc=3.3 V
-0.5 I 05
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HAAREMH L CMOS > 15 pF (RIRED) BFBERMEESN O SEBETHYHE RIS I A,

— — i 3 = R 3 >
fo = 60 MHz, T_use = +25 °C, tr/th: {24 & F K54 JE— K
Von VoL
35 3.5 -
rS Aceeese s 'y —4—Vec =18V
3 3 —A—Vec =25V |
= 25 = + A S 25 —4—Vce=33V ||
2 25 A 1 =
25 2 - S 2
(o] (o]
g 1.5 § 15
S 1 S 1
< 3
g 05 —a—Vec =18V |] 5 05
S —A—Vec =25V || © -
—&—\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 HAAREMH L CMOS > 15 pF (RIRED) BEERMERESI O, SEBTHYHE RIS FEA,

— — -4 5 = K ] 3
fo =80 MHz, T_use = +25 °C, titf iZZ2# &G F 54 TE—F
VOH VOL
3.5 35 -
pe A A —A—Vcc =18V
e B B Mizcrrseso 4 s A—Vee =25V ]
= 25 & = — S 25 ——Vec=33V ||
25 S I I I B e 4 g )
. & LRttl FIIIOTONY WS I ®
g 1.5 § 15
S 1 e 1
- z
g 05 —a—Vcc=18V || £ 05
S —A—Vec =25V || © \
—&—\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 HAAREH L CMOS > 15 pF (RIRED) [EEMER MR O, SHEETHYREIIRIShELE A,
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SEIKO EPSON CORPORATION

(7-5) HAEBE [fHZE]
(2) HAEH (L_CMOS) it

fo = 122.88 MHz, T_use = +25 °C, tr/tf {ZZ# & E K54 TE— K
VOH VOL
35 35 :
— . —A—Vcc=18V
3 e P we— 3 —A—\Vec =25V ||
; 25 e A S 25 —A—Vcec =33V [
= | L A, =
5 2t 4 e o 2
Q15 | AT L S 15
-2 I I Y 3
° 1 S 1
- z
g 05 —a—Vec =18V |] 5 05 -
o o] —A—Vcc =25V || o o N POEEETS
—a&— \cc =3.3V
-0.5 I 05
0 10 20 30 40 50 0 10 20 30 40 50
Output load (L_CMOS) [pF] Output load (L_CMOS) [pF]

X HARREMH L CMOS > 15 pF (RIRED) FBERMHEESN O SEBETHYRHE RIS I A,

= e « a8 3 = I = » ~
fo =170 MHz, T_use = +25 °C, tr/itf: i2# &F KS 4 JE— K
Von Vou
35 3.5 -
—A—Vcc=18V
3 3 —A—Vcc =25V |
S 25 S 25 —A—Vee=33V |
(o] (o]
g 1.5 § 15
] 1 S 1
5 3
g 05 —a—Vcc=18V [| £ 05
o —A—Vec =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 HAAREMH L CMOS > 15 pF (RIRED) BFBERMEESN O SEBETHYHE RIS I A,

(7-6) v A

Cycle to Cycle¥ w2, T_use = +25 °C, tr/tf:

ZHE— |

160
140

g 120

3 100

g 80

b=

@ 60

[&)

>

O 40

I=]

@ 20

[&]

>

© o0

—a—\/cC = 1.8V

—&—\cc =25V

—4&—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) iR
fo = 19.2 MHz, tr/itf 2 € — K
Vee =3.3V,L_CMOS =15 pF, T_use = +25 °C

Vee = 2.5V, L_CMOS = 15 pF, T_use = +25 °C

Output voltage [V]

3.5

3

N
o

N

=
&l

[N

o
o

Output voltage [V]

\

\

Time [10 ns / div]

3.5

3

N
o

N

=
&l

[N

o
o

(=]

\ I

I
—
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

=
&l

[N

o
o

(=]

/

/

Time [10 ns / div]

fo=19.2 MHz, tritt. & K54 7E— 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

=
&l

[N

o
o

4

/

Output voltage [V]

Time [10 ns / div]

3.5

3

N
o

N

=
&l

[N

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

=
&l

[N

o
o

o

Time [10 ns / div]
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SEIKO EPSON CORPORATION

(7-7) B AR (=]
fo=19.2 MHz, tr/tt AR K54 JE—F
Vee = 3.3V, L_CMOS = 15 pF, T_use = +25 °C Vee = 2.5V, L_CMOS = 15 pF, T_use = +25 °C

3 /l / 3
I I

N
o

N
o

N
™

N

=
&l

=
&l

Output voltage [V]
Output voltage [V]

|
\ \ \ 1
[ \

Time [10 ns / div] Time [10 ns / div]

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

3.5

[N

—
e
|t

o
&l
o
&l =
\-\
I

° .

0

3

N
o

N

Output voltage [V]
=
(5
N\

[ [\
/ \
/ \

Time [10 ns / div]

o
al [
~——

o
—~—

fo = 40 MHz, tritf ZZ#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 M M s

\ |

N
o

A0 A A R - I VB B A
sl /11
§ 1 § 1 / /

\ \
\

Time [5 ns / div] Time [5 ns / div]

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

3.5

o

o
—
—

o
o

/ |

[ \ / \
| |
| |

° .

0

E 25

g \ a\

) \ \
N AR A
L N/ N\

Time [5 ns / div]
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SEIKO EPSON CORPORATION

(7-7) HAKR [(HE]
fo =40 MHz, tritt & K54 TE—F

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

Vee = 2.5V, L_CMOS = 15 pF, T_use = +25 °C

Output voltage [V]

3.5

3

N
o

2

15

1

0.5

0

/!

/1

[

[

I

\

Time [5 ns / div]

Output voltage [V]

3.5

3

N
o

N

=
&l

[N

o
o

(=]

Time [5 ns / div]

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

Output voltage [V]

3.5

3

N
o

15

0.5

et

[

I

/

Time [5 ns / div]

fo = 60 MHz, tritfiZ# &5 K54 JE—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
s 7~ et s
= 2.5 / ‘ / = 25
S [ A ) \
ERe ’ IV [
S I I | S I I
Wl \ Wl (]
N 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
A= i
= {
Y AR RN
R A
. | .
Time [5 ns / div]
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SEIKO EPSON CORPORATION

(7-7) AR [#E]

fo =80 MHz, trith-iZ#&FH K54 TE—F

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

Vee = 2.5V, L_CMOS = 15 pF, T_use = +25 °C

Output voltage [V]

3.5

3

N
o

N

=
&l

[N

o
o

0

P i

"

/

/

[

[

\
\
\
\

I
|
I

\
\
\ I
\ |
\ !

\

N

Time [5 ns / div]

Output voltage [V]

3.5

3

N
o

N

=
&l

[N

o
o

(=]

/"\\
\

\ \

o) N

Time [5 ns / div]

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

Output voltage [V]

3.5

3

N
o

N

=
&l

[N

o
o

o

A\

\ /

\

\

N

Time [5 ns / div]

fo = 122.88 MHz, tritf{Z# &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

Output voltage [V]

3.5

3

N
o

N

=
&l

[N

o
o

0

1

7

[

J

L~

/4R
\
\

\
\ /
\

/
[

\

)

\'\\.J

W

Time [2.5 ns / div]

Output voltage [V]

3.5

3

N
o

N

=
&l

[N

o
o

(=]

pai AN

W

Time [2.5 ns / div]

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

Output voltage [V]

3.5

3

N
o

N

=
&l

[N

o
o

o

~\

\ /

N~/

Time [2.5 ns / div]
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SEIKO EPSON CORPORATION

(7-7) H AR HE]
fo =170 MHz, tr/tfti2# & & K54 TE—FK
Ve = 3.3V, L_CMOS = 15 pF, T_use = +25 °C

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

3.5

AN\

-~

[
!

3

N
o

N

\
\

=
&l

/
N AR

Output voltage [V]

[N

o
o

0

%2 ~\ ~\
S /0 \ /\
I A I
ol / \/ \_ |/
‘1 \J "

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

3.5

3

N
o

N

=
&l

Output voltage [V]

\
\
N

Time [2.5 ns / div]

[N

/
/

o
o

o

(7T-8) LB TR T 7AILEHARRY bS5 LI
fo =170 MHz, Z3Aig: +2.0 %, ZEHAEKE: 25.4 kHz
Hershey-kiss (default)
4—|

I 1
Ny
\

\ /]
\
|

i
ALY

\

\

|

L~ =T
L~ =T

N1/
\
|

—_T
=1
=

req(MHe

P8R8

-
8

000E+0 acEs

Sine-wave
174 —'25 AKHZ

7
[
|
|

N

\
|
|
|

1
A

acEe

\

BB E

000E+0

Triangle
174 25.4KHZ

A
/1
\

\

\ [
\/
Y

reqMHz]

B8R B
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—4 il

: -17 dB

Peak: - B _

qw h||||I| HHIﬁ"ll IH M\"?Ir"”l'|.|lll'].I_LfIj.aﬂ:rf'I’ArfjH:“m,

-3 .4MHZ

dsﬁr

+3.4MHZ

Wf

+3.4MHZ

ﬂf WP

-3.4MHZ

[

*TriangleDILER T T 7 A ILIZT, ARY FSLDE—VENRZRYIER
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SEIKO EPSON CORPORATION

(7-9) AR E H A AR k5 Ll
fo =170 MHz, ¥k 70 7 7 1 JL: Triangle, Z 5B K2 25.4 kHz
#E%&IIE: +2.0 % YRERDE: £1.5 % PLERNE: £1.0 %

—F [

A A A A

j"//\ Ay /\ Aasman /\ /\ A A AT
\ /AL AL AL S\ WY

i \/ Ve | VY Ay

Peak: -18 dB
YR BLIE: £0.25 %

e

Peak: -17 dB Peak: -15d8 Peak: -12 dB
*IRBEAKREWNFEE., HHARY FSLOE—S{EMNER

(7-10) ZRBERB EH D ARY ~ 5 Lffl
fo =170 MHz, #i:8k '8 7 7 A JL: Triangle, JLEXIE: £2.0 %
ZEREK R 25.4 kHz Peak: -21 dB

. .'lu'l il A
) ﬁ\ .ﬂMWMWMWWWWWMM%%
EREES 127kHz  Peak -24dB
I s e——
. A Sz / [T T TR l.
EH&‘;? sskhz Peak: -25 dB
SNE s N
7 X
i / |
zgnﬁ:&ﬁ 63|£|:|Z
CErT— N |
AN §Eat

EREREAENEE, HARRY k5 LD E—5 EAER

*SG-9101 —XDEEMIZ DT, Bt WebR—CH B SN — 55
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SEIKO EPSON CORPORATION

[ 8] BIZE B #%
(8-1) KAZRITE
Power
supply

Vcc ouT TCMO%
l _

OE/ST GNDT

i

By-pass
capacitor

Power
supply

=

(8-2) HEER

Power
supply
Vcc ouT ?OL Mo
By-pass -
capacitor I I
Power

| o . lr N
SHPRY XT 4 t—TILEDEEEAIL. OE=GND,

OE/ST GND . e . ===
/ I 258 UNABOEEERL. ST-GNDI=F 5.

=

(8-3) BT v &
Power
supply

Signal Source
By-pass L L_CMOS Analyzer *1
capacitor = I

Vcc ouT

T

Power
supply *1 Signal Source Analyzer
Keysight: E5052B

OE/ST GND 1 Minimum frequency: 10 MHz

=

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

Power
supply —
F Vcc OuUTI—T (D)Iglt_ﬁll ™
By-pass I I L_CMOS scllloscope
capacitor = =
Power - ;
supply *2 Digital Oscilloscope

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

=

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

(8-5) BIE &
(NE2=VS=Ew)
- A2 ORaA—TORAEFEHIBILHERFROERIFOREEICH L THEULE LTS,
- 7O0—TJOGND#ERKIE. BAIEESOMYHLHBENDTES A IZHEHKEL.
GNDEHRIZTE A IHELC LTLESLY,
S miniture socket® & 5 ZGNDEEMNELVEEDFEREHELET,
(GND U — F#RIZEHLGE T ZEWY)
(2) L CMOS(HAATRARE) X, 7o—TDBFELEHFET,
@) NANRZRAVToY—IE, 0.1 UFRRE L L., RIRFDV EGNDDTE S ITELC ITERE.
EHELTLLESL,
() EREHIRNEA v E—F LV ADENLDEFE->TLFEELY,
(4) BiR
-0V H90 %V ETHDEIRILE LAY OBFEIE. 5us~500ms& LTLEZELY,
- BREODAVE—FURIETEBRYELLTLEEL,
GNDERIZFTE D FELC L TLESLY,
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SEIKO EPSON CORPORATION

(8-6) B4 Frv— 1+
) BEAREELVREELARNIL
tr tf

Vee | ——

80 %Vcce \
50 %Vce \

20 %Vee _/ | \_

GND
tw SYM=tw/t X 100 (%)
t
(2) OE/STH#EE. RUAA VYT
OE/ST#h % FIRERE H Ah
“H KEBFIRENME MEDRR#BMNEASNhD: 41 *—T)L
o OE: /K& FIREN1E S . S s, 3. = 5
L ST KSR AL HARD s —O TNLEDL S Fo—TINL
A 7+—TI
OE/ST )
?4t;?»
(<4 B
tstp_oe = tsta_oe <
Itstp_st Itsta_st
ouT Mg—5 3
% v
- '38 _______

*L OE/STAVIZHSTHSHEAN I —I TNEF O UICHLEETORBERLET,

*2 OESTAVRIZH - THLHALNRBE SN S ETORMERLET,

3 HATILEDUER (Roy) TTLE IV ENT-RETT,

RS ASKEE, BABRBELET,

* OE/STHIEMERADBE. EREELULEDEUANNLEWESICLTLEELY,
HICREFIE, BEEELY LOESTHFEEDI L ENYNRBICHESHEVESITEELLE S,

* OE/ST#iFI(X. OpentkEETHEALAZWLWTLEILY, BE., Openbild4f =~— JTILIREEIZH Y FI A,
OE/STIMiFICEHKT 2ANTILT v THEREBNKEWVERHDOD., /A XD -V EROEET
HFMNLLARILERY, ToE—TIREIZEZEALHY ET,
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SEIKO EPSON CORPORATION

86) 31T Fx
Q@) mLETR I 74
1) Hershey-kiss

— bk [#Z]
v

o2 —¥iER. HEERIE: £2.0 % Ol

/\/\/\/\\

+2%

0%

-2%

2) Sine-wave

VOV Y

P
fmod

2 —¥iER. YLRERIE: £2.0 % Ol

+2%

0%

-2%

3) Triangle

R

AWAWAWA
\ \

¢ >

U7 —fREk. PRERTE: £2.0 % Dl

+2%

0%

-2%

¥ ]

AWAWAWA
v \

—>

f

mod
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SEIKO EPSON CORPORATION

[9] 5 AR/ 7y kT U k(H2E)
(9-1) SG-9101CG

B mm
2.51+0.15
#4 #3
7 =
u
! [
"D'! =
o -
% g L
B 4z
il
~
ﬁ' = ﬁj AR AuA v
1.1
I + S
" REBEDO. BEBTF (Vec—GNDH) O
HBRGEVSAFIZ0.1 pFRREED/RR OV %
T FIFTLIEEELY,
1.7
SEEE(Typ.): 13 mg
im 5% B
Pin # e HEEE
HAA R—TILFIHEHEF, TROKSICHIEILET,
op. |OCEmTME| k@i Hi )
“H FHIR A=k Y
“1 “L” Fix Y —TILEHY
R INA E— FHlHEGEF. TROKLSICHIEILET,
ST « ST imF I8 KGR FEIR H A
“H FIR oy oHA
“L” FIREIE D= TILEH
#2 GND |GND#F
#3 ouT 28w HAEF
#4 Vee Vool F

* OE/STimFI&. OpenKEETHEALBVTLZELY,

st
Al

1

wrEgs | | Mo —F
———
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SEIKO EPSON CORPORATION

(9-2) SG-9101CE

3.240.2 B mm
#4 #3 #3 #4
b y
= / 72 @
H i Z )
b / ? 0.3 -
o ! 7 o
2 S
#2 #2 1
o) 1.3 10.95
=]
_+_|
Tl
[
- I AL Aut v
1.4
: + |
EEHED-O. BiRImF (Vcc—GNDRE) D
Z AN GEVMBFTIZ0.1 pFRREM/ ARV %
FFTLCEELY,
2.4
SEEE(Typ.): 25 mg
ImF &5 EA
Pin # k=t HaE
HAA R—TILEHIEHF, TROLSICHELET,
ops |CEHFRE] k@i Hi )
‘H F iR oy oHAh
“1 ‘L FiR D=0 TILEH
R INA E— FRIEIGF. TROKXSICHIEILFET,
ST « ST imFiE K SR FE iR HA
‘H F iR o8y oHAh
“L” FiREFL D=0 TILEI
#2 GND  |GNDifF
#3 ouT o 0wt hisF
#4 Vee Vel F
* OE/STifFI&. OpeniKETHEALALTL LY,
e A
] .
H HELREK HiEo— K
1/7/0 .]0/S|1
Ol |A6|4 AL
lpin ¥x—7% BED Y R
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SEIKO EPSON CORPORATION

(9-4) SG-9101CB

B mm

o 7
&
- 2
o
= 1.34 1 1.2
'_tl t
| 7 BT ANE  AuX v %
1.6
— S
N REMIEDT-H. BRHTF (Vec—GNDR) O
o BBRGEVMERTIZ0.1 pFRRED/ SRV %
o N T EEL,
2.54
SEEE(Typ.): 51 mg
i F &t BA
Pin # =1 HERE
H A x—TIILHIERF, TROKSICHIEILET,
op. |OCEmTME| k@i Hi )
“H FiR oy oHAh
“1 “L” Fix D4 —TILED
RBAINA E— FHlEIHRTF. TROLSICHIEILFET,
ST « ST ix 7R KEFEIR H A
“H FiR A=A P
‘L FHiR=1E 4= TILEH
#2 GND |GND#F
#3 ouT o 0wy o AmF
#4 Vee Vel F

* OE/STimFI&. OpenKEETHEALBVTLZELY,
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SEIKO EPSON CORPORATION

(9-5) SG-9101CA

7.0+0.2 B mm
4 #3
-+
# 42
= =1 B : AuA v F
- |2
i REBEDT-. BFEHF (Voc—GNDRE) D
HBRGEVSAFIZ0.1 pFRREED/RR OV %
FIFTLEEEL,
2.08
SEEE(Typ.): 143 mg
i F 25t BA
Pin # Eoked HERE
HAA R—TILEHIEHF, TROLSICHBELET,
ops |OCEWMTME[ kst Hi %
‘H FEIR o0y oHA
a1 ‘L Eitis D=0 TINEI
AR NAE— FHliElinF. FROLSICHELETS,
ST « ST ifHF I8 IKEaFE iR H 7
‘H FEiR o0y oHA
‘L FRIREL D=0 TINEI
#2 GND  |GND#HF
#3 ouT o 0wt hisF
#4 Vee Vel F
* OE/STihFI&. OpentkKEETHEALALTLZELY,
R
axpalabd HEEO— K
7/0 ./0|0|S 1
A6 4/A L
1pin ¥ —% BEQy R
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SEIKO EPSON CORPORATION

[10 ] WM
IHH poki] HEBEH
MSL LEVEL 1 IPC/JEDEC J-STD-020D.1[Z &k %

[11]Y7B—782774)L
IPC/JEDEC J-STD-020D.1

Temperature [ “C ]

W 1 ;+260°C OVER

+255°C /TN
.- tp;atleast 30s
250 Ramp-up rate
TL - 4217 =C +3 "Cis Max f/ L \‘ Ramp-down rate
- -8 *Cfs Max.
om0 Tamax - +200°C ?E;;?Cﬁc;rs;
150 L Tsmin ;+150°C ts _
G0s to 120s
{ +150 °C b +200 °C)
100
ﬂ:' -
Time +25 "C to Peak
l | | | l l | l l | | l
o 120 180 240 300 350 420 480 540 600 660 720 780
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SEIKO EPSON CORPORATION

[12 ] HREIEER
(12-1) SG-9101CG
(1) A=
HABE S DT 240D 3 — F(X1G005291xxxxxxX) UM EEZR L TULVET,
Z# (% T00] , 3000 pcs/Reel TH .

(2 T—EVTiH
Subject to EIA-481, IEC-60286 and JIS C0806

1) 7—7Fi&
Carrier Tape Material: PS (Polystyrene)
Top Tape Material: PET (Polyethylene Terephthalate) + PE (Polyethylene) B {1 mm
10P: 40.0+0.1 pa | 145401
+0.1 - 20%0.1 H 025+005' =
M\ - 4001 :V B
: S a :

-}{uosd3°
uosd3 ©

{
: ol
; Y
+01 40401 —> User direction of feed Top tape
1.0 -0 - = <2.3+0.1

1D N D D i
7 4 N A —
haN ! =Y N L
+ o —A
(D) (D). ﬂ " +| O

4 o
( %
0.

-

|\ I

2) J—ILstik
Reel Material: PS (Polystyrene) B mm
11.4%+1.0

®180+0-3.0 ————>

9+0.3

—¥

=

T <D60+1ﬁ
]

21408

3) IWEIREE
RIRBTO R S, BE +30°C. ;BE 8 WRH LT THOREEZLTTELY,
EMAR, SR T y ALUNOREFHELET,
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SEIKO EPSON CORPORATION

(12-2) SG-9101CE
(1) It =

HRABE SO T2H D 3 — F(X1G005321xxxxxx) SN EZ R L TLET,
Z4E(X 00J , 2 000 pcs/Reel TY .

(2 T—E Tk

Subject to EIA-481, IEC-60286 and JIS C0806

oy

1) =7t
Carrier Tape Material: PS (Polystyrene)
Top Tape Material: PET (Polyethylene Terephthalate) + PE (Polyethylene) B {1 mm
F!
10P: 40.0+0.1 e L, 14+01
+0.1 2.0+0.1 n . E——
1.5-0 - - N 0.25+0.05 B
0\ - 4.0+0.1 ' -
R & & S-zf | L
o oV,
o o H 5 —A
() d & I:F;” I:g”—l ) w0y E S

Y

®1.0+0.1 /

2) U—IL~tiEk

—> User dire
28+01

— g

L/

Reel Material: PS (Polystyrene)

3) EIREE

®180+0-3.0 ———— >

11.4+1.0

ction of feed Top tape

B mm

9+0.3

d60+1 ﬂ

®21+08

RIRBTO R S, BE +30°C. ;BE 8 WRH LT THOREEZLTTELY,
EMAR, SR T y ALUNOREFHELET,

Page 33/ 37

XENo : SG-9101series_J Ver2.0



SEIKO EPSON CORPORATION

(12-3) SG-9101CB
(1) A=
HABE S DT 240D 3 — F(X1G005311xxxxxx) UM EEZR L TULVET,
Z# (% T00] , 1000 pcs/Reel TH .,

(2 T—E T itH
Subject to EIA-481 & IEC-60286
1) T—7 &
Carrier Tape Material: PS (Polystyrene)
Top Tape Material: PET (Polyethylene Terephthalate) B {1 mm

1. 5+|II 1:-0 4.0=0.1

AN l'«f—}l
\'IU S o 0O O O O e M Carries Tape
.'\.. - = i
- °n o A #
< ) P ) 5 L S
i| ST L1 -
v Toptape H—
—> User direction of feed 1.40=0.1
SN 3 = =
3.5=0.1 B0=01
2) ) —IL Tk
Reel Material: PS (Polystyrene) B mm
130410 J
: ]
|I _ -
— =13
|I ______ 2 E’
20+02
.:_'l'
3) HAIRE

Faﬁ@ﬁﬁw%nnm, BE +30°C, BE 85 UWRH LLTTHOREZLTTELY,
EMAR, SR T y ALUNOREFHELET,
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SEIKO EPSON CORPORATION

(12-4) SG-9101CA
(1) A=
HABE S DT 240D 3 — F(X1G005301xxxxxxX) UM EEZR L TULVET,
Z# (% T00] , 1000 pcs/Reel TH .,

(2 T—EVTiH
Subject to EIA-481 & IEC-60286

1) =7t
Carrier Tape Material: PS (Polystyrene)
Top Tape Material: PET (Polyethylene Terephthalate) B {1 mm
~
10P: 40.0%0.15 a ol | £:0£0.1
5ot _|_|20%01 [T & 03x005 | |
$1.5-0 ‘$ - 4.0+0.1 Fi" -

[ 1

\ DLl LD OO\
N PN B A g

A\ (D)
ha Ui - A
H >
) (D) LD, ) E" ;“
Y 4 +
/I N
7 é ; Y
+0.1 5.0+0.1 =3 User direction of feed Top tape
®1.55 -0 - - - 5.1+0.1

i

-

0

16.0+0.2

uosdg©
4{uosd3g ©

2) J—ILstik
Reel Material: PS (Polystyrene) B mm
17.4%£1.0
—————— -
B N B g ?;
2+0.2 ] -

3) IWEIREE
RIRBTO R S, BE +30°C. ;BE 8 WRH LT THOREEZLTTELY,
EMAR, SR T y ALUNOREFHELET,
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SEIKO EPSON CORPORATION

[13]FEALDFESEE
HtOEBE/EGOHEREEFHE IS0, BYGIRYRVCEEZRHRELZ-YV TS +D
Y F/LEESIE] F#HEZELTLLESL, (https://mww5.epsondevice.com/ja/information/#precaution)

T TJHA bO TRYFKIVERSIE] (CNMAT, HAEOHEEBLEETILOHIZLUTIETSL,

(1) BREGEE - RKBZEESRHEVESICTLTLLIESL,

(2) HMAFOEEAH. EB. FHICL-oTE. EEHMNBIRSNDIBELEHYETOT, CHEAMCLTEM- TEEET I,
X, &HEBHICEHRBKOEREZ. CEATIL,

(3) BEXRICHLTIE+HMFELT. SHEACEIL,

(4) #k%. BESTRERESRZCHERINGSEE. FRAFHICEYKEAPERLEESEZFRGENHY EFT DT,
CHEADRICHTEH TIHERTIL,

(5) BRZAVIZUYTLDHZEE. BEBETIEEN’HYET., +HHTHRIISLUEERZEOL. CHEABVLET.

(6) BEREEIFHEFEME L. FHEABMISOERBATEIMEIENSINBVWRREGEDAEENHY FTOTREIFTLEZIL,

(7) ERBUSFHRESORREEEREL (RIFBEKBREE) k. SHERERISORARKBEBOFAETT .
FEREBIATLWIHBEIERZOEGRERTEIOTIEHY FE A,

8) AHUEOEEFv Y THIIGNDAERZINTEYEFINOT, CHEABICIEMZMMIELENES TEELESL,

(9) HMOESROFEICLIREELERITH-O. EEREZETOEACICRELLZVWLS CEEZHSEVLLET,
BRFHEICEEEEZ SAEENHY FT,

(10) EF/DOERIEF (GNDIFF & VcliF) DV i FRIDEIRIZ/NA NRRaA VT U EMITTTELY,

AHEARY . BEREFCREBEICEELTTSL,

(11) Veco GNDS A VIEAKEBR L. SRKEA VE—F D AMMECHEBHRICLTTF S,

(12) BRZA ~DBH/ A XAHFRELTD I LEAFRFEDOHAIZODEFLTL, ERSA VOBAKA VE—F VRN
BLHY., RIRFSEEFELLZWVGEENHY FTOT, FASNIBICIKRERER. FFEE IR LV
+oirEERERO L, EFABLET,

(13) HAHFI S DERIIRIEEHICLTTEL,

(14) Enable (OE/ST) ANIHFDA VE—F U RAIEEA VE—FVAD=H, /A XFEEZZITOTHE2THYETDT.
BAVE—F U RTHERAT HH . Enable (OEST)EHERAINBWVEEIET Y T4 TNAEVee. 7V T4 TA—IEGNDIZ

BRI HLEHELET,
(15) HNIHFACGNDICERESNRKETEREEZNMLET & ABORFHIRRSAETOT, BT EFEREERELE
KETEEVT LY,

(16) Y 7O—[F3EETE LTF &L,
FAERTIANH > HEICIE, FAFLEITIZES  [EREEHAE]

FELZHRELLET, FEEE —
CDBA. TTHIE +350 °CUUTF, SFALIK 1M (2 E@myzo— &
Bﬁ;iii?h ﬁi AT SRERIE T FEUTO— HRA T OARENBELD.
5 | B TRBIEEL
ARGHNBERTEHICHIRET) 70—%F 550D lnﬁ%;ﬁggﬁﬁ@ =
AUEDETITOVTIEEH THELTTSL, FAZST G

(17) EERIHEAONR EGZIHEL, ARPEHELHOERAERVBRET CIERAINZEEICRY 9,
Tz, NEEAHE (—HMORMHXTZE. FHZERT S1TAZED) LE-ERIEIHRNTT,
FRBBEEORR. RURBGREELFICLIDKNBEZEOHLED-O. BR - RERETRERVERTS L%
BEIHLET,
1ELULORPMBREEFESAEGE. WFEALMTHEEE CERORICERICTIRRT I,

(18) HIREBEBRMNHEEZL-15E. AERLEHNIRIFEEENBRELET, BEOLAVESAFHETTBHENCESL,

(19) £ - T3 RFVVICHLTERBEDOHHILEME (8K - BEHBH - HRF) TS Shi-RE @ . BEHEHR
(NBF 2. SOX. NOXFET=IFH2SH &) WiElR L EMNFHET 55 CHADEAS I UREEEIT T,
SRS BRICEBRSOINTLIRETEHROFERS L VRETBTTILEIL,

(20) KBTS v I REERALIZIFAEZERT A58, ERNSELITTITVIREREL TSI,
BIINOFUEET ISV I RAORKEIL. EEEICEXGEEEZRIZLET,
KD EREBIZBETEDL S LT HHHBREITOTLLESILY,

(22) PLLAR 7 — FEEGDFEEIR
AR IFKIHEROREIRAN SPLL (Phase Locked Loop) BIFRIZ&K Y., BELHABERMZARLTLET,
L= o T, ARBIRFBOHENE S SITPLLICAR T — FEGELIZES. PLLOD Y AN KREC LD EDLHYET,
BICEGLBOEEORPLENT TUr—2 a3 o TlE, FHICH2ECHREDS 2 TEACESL,

(23) FRLOEERHEICRLTAURZFERATH5E. HHOFERICEVTERBLET,
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HAREDRREBE X T LEHE

A2 —I TV VIE. BEEEVATLOEEICEERZLERED

1SO 140002 ) —X%EFAL. PDCAY A U ILZERT ZEITE-T
MEMREFR->THEY . ERNOTELEERN A DRSNS

ETLTHEYET,

HABREDRREE R T LEHE

TAI—TTV R, BERO=_—X%LELA-BRE - BEE
EOHS - —ERZRET 50, LWHE IS0 90001 —
AZEEEGEBICE Y #H. ERENOEFEMIENTISO
0TDEBFEEMBLTNES . Ff-o KFEAHEA—H—DER
TEHRETHSHIATF 16949DRBALEFLTLET,

BT—322—FATHEALTWATY—Y(ID1NT

ISO 14000 1) —X &1 :

RIREEICET 2ERRRK, BRI, 7V UBRIE. FKER
HEENUWINE LS -DEERIT, 1996FICERFELR
BONERABOREE LTHELE L,

IATF 16949 & [ :
ISO9001 % ~—RI2, BBHEEXRATOBEFERBEEMMLE
R TY,

Pb

ﬁ Free

o —HATY,

OEU ROHSHESEEAHMATT .
2%7. *Pb-Freex — 7 DF|WEHFZIZDOVT
Compliant

ImFARRIEER T Y —T A, HANICIER (ERMAKAEZR, XIE&.,
BEFEEDATRIEEFN S FHICEU RoOHSIEES TIFEAKRNIER) #8FLTWVET,

OKREMDIHERMITODEFL T, RORIZTHEEEVET,

1. FEHOABRIIOVTIEE, FPERCEETHELNHYFET ., HHBKOTEAB LIV IHAICHLYEFL T, HFIICELEEZEOT
BHOERE CHERWNEEET ELDIT, BHR—LR—DREZE L TARSNAIRFFERICEICTIB LS,

2. AEHO—BHFELIELBE. BHCENTEREHF-FELLEMOBMNICHERT S LB EHMY LET,

3. AAEMITHBHBINATVWALARKE., 7OV 34, FRAELEEIHCETLSE/RTHY. CNLHICERTIEZEDOMMMEES
FUZDMDIEFREFLLVICREOREICH L, BHEVALLIRIEETIIOTIHY FtA, F. FERICL-TEZFFLR
B ONMHEES S UV ZTOMDOEFDOREEOHEZTOIILDOTIEHY FHA,

4. B (I, EESZHILOICERECAEHNEFERLTEYETH. FERITBHESATOIBERICKRUYAGVILERIETSLDTE
hYERA, B—. FEMHBBSATLSERORY ICE > THEERICEENELEBRICEVTE, BHEI-—UZ0EEEA DD

EX

5. AEMITHB SN TV I EHUAE S UVHMBEMZERNADESS S VRFICE YERE - FR - RENBLESATOLSHE - YR TAIC
FERATHIZERFTEFEA, T, BHARBLIVHEARNEAEREERZFOREEN. BLUERMNAOCEN. TOMEZEARHFIC
FEALGLTEEN, BHRREFBRY R8T E(BNRBRT 555,

ZTOMBHEEEREETL. REIETOEDDHECAHICKYBBELGFREET 2T EL,

6. BitlE., BERAXEHITBESATOIHEERHITRLECEISERLTELEVOAGSIEE (B - FAEEBAHLY) CEALT. —U
ZTOEAZAEVIRET, T, BEHESEHBMGEE=FIRE. HE5LLE LI EIcLY, 8F (BEE - FEEHALT) HELE

AJ(EAR)I .

Li=5A. BE—UZnBiEFZzEVIRET,

7. REMITOVWTOFHMICET HEHEE. TOMBRTEDORLGENAHY FELEL.
8. AEMITHBINATLIEHA. BARBE. BHOBREELEIERAEAERETY,

ORREHR

1 BaAfgE. BHTRVMERNE, REEVERShEV—RHGEFBBERARTOERAEZHEL TRESAEHRTY,

2. BHORICRIRERMICLDBEERE, FBRKIT—VOTREMRELBVC EZRAFLERIEL FHA,
Fh, FHERCERTIBETHoTH, BHEROFTREADEEH SV ERIBLUNDORIE - BEORELZAVIRET.

3 BUBR LA - SRCHECRELZREITAR(RFH. METH, d2E8ER, ERBETL) (CEEN - MENICIEASAD
BE. BERE. ARG LUBEKBELOHARB L UVEE~OREORES S UHEE., FERERORETECLESI30ELET,
Tz, BEREFHRMPCEABRBAOREEEMCHBE L. DETRLEE (RRBE. RBEHLRHGEEZEE) £1TL.
BROEELE - REBZTIBRRLESIATHARRZERATIINOELET,

4. BHRROZR, B, UN—RIVIZTFTYLY, BE. BE, BE, SRR BHY LET

T, CHICERTSTREAZRAEENESHETVEEEZET,

MEAZERVNEAZEER . TREBHEERR

BAEEROETITERCESL,
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