SEIKO EPSON CORPORATION

Crystal Oscillator (SPXO)

- Package size (5.0 mm x 3.2 mm x 1.1 mm)

- Fundamental mode SPXO
- Output: CMOS
- Reference weight Typ.51 mg

[ 1] Product Number / Product Name
(1-1) Product Number / Ordering Code

X1G0055810048xx
Last 2 digits code(xx) defines Quantity.

The standard is "00", 1 000 pcs/Reel.

(1-2) Product Name / Model Name

SG-8018CB 100.000000MHz  TJHSA
'[ 2 ] Operating Range
Specifications
Parameter Symbol - P Unit Conditions
Min. Typ. Max.
Vee 1.62 - 3.63 \% -
Supply voltage
PP g GND 0 0 0 \% -
Operating temperature range T _use -40 +25 +105 °C -
CMOS load condition L CMOS - - 15 pF -
[ 3] Frequency Characteristics (Unless stated otherwise [ 2 | Operating Range)
Specifications
Parameter Symbol - D Unit Conditions
Min. Typ. Max.
Output frequency fo - 100.000000 - MHz -
Frequency tolerance *1 f_tol -50 - +50 x10°® |T_use

*1 Frequency tolerance includes Initial frequency tolerance, Frequency / temperature characteristics, Frequency / voltage coefficient

Frequency / load coefficient and frequensy aging (+25 °C. 10 years)

[ 4 ] Electrical Characteristics

(Unless stated otherwise [ 2 ] Operating Range)

Specifications . .
Parameter Symbol - b Unit Conditions
Min. Typ. Max.

Start-up time t_str - - 3 ms t=0at 90 % Vcc
Current consumption lcc - 5 5.9 mA No load condition, Vcc = 3.3V
Stand-by current I_std - 11 25 MA ST =GND, Vcc =3.3V

V 90 % Vcc - - \% loH =-5 mA @Vcec =3.3V
Output voltage oH 2 @

VoL - - 10 % Vce \Y loL =5mA @Vce = 3.3V
Rise i ¢ 3 20 % Vcce to 80 % Vcec Level,

ISe time r . . ns L_CMOS = 15 pF, Vec = 3.3 V
Fall ti tf 3 80 % Vcce to 20 % Vcece Level,
all ime . - ns L_CMOS = 15 pF, Vec = 3.3 V

Symmetry SYM 45 - 55 % 50 % Vcc Level, L_CMOS < 15 pF

VIH 70 % Vcc - - \% ST terminal
Input voltage — -

ViIL - - 30 % Vcc \ ST terminal
Output disable time (ST) tstp_st - - 1 us ST terminal HIGH — LOW
Output enable time (ST) tsta_st - - 3 ms ST terminal LOW — HIGH
Phase jitter tpy - - 68.7 ps Offset freq.:12 kHz to 20 MHz, Vce = 3.3 V
Peak to Peak jitter thp - - 53.0 ps Clock cycle > 50 000, Vee = 3.3V
RMS jitter trvs - - 4.8 ps Clock cycle > 50 000, Vec = 3.3V
Cycle to Cycle jitter tec - - 28.0 ps Clock cycle > 50 000, Vec = 3.3V

[ For other general specifications, please refer to the attached Full Data Sheet below |
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SEIKO EPSON CORPORATION

Programmable Crystal Oscillator: SG-8018CG/SG-8018CE/SG-8018CB/SG-8018CA

@® Crystal oscillator (Programmable)

Features
® Output frequency:
® Output:
@® Supply voltage:
[

Description

0.67 MHz to 170 MHz (1 x 10°° Step)

CMOS

1.62Vto3.63V
Frequency tolerance, Operating temperature:
+50 x 10/ -40 °C to +105 °C
* Including frequency aging (+25 °C, 10 years)

RoHS

y \ <

SG-8018CA
(7.0 x 5.0 mm)

SG-8018CG
(2.5 x 2.0 mm)

SG-8018CE
(3.2 x 2.5 mm)

SG-8018CB
(5.0 x 3.2 mm)

Epson’s SG-8018 series are Programmable Crystal Oscillator series with CMOS output.

While this series offer the same easy programmability of frequencies and other parameters as comparable earlier
SG-8002/SG-8003 series, they also have a wider operating temperature range, with a top-end limit of 105 °C.

In addition to a 2.5 x 2.0 mm package that will enable electronics manufacturers to save board space, the
oscillators will also be available in the following popular package sizes: 3.2 x 2.5 mm, 5.0 x 3.2 mm and

7.0 x 5.0 mm. The oscillator in the SG-8018 series have an approximately 66 % tighter frequency tolerance and
50 % lower current consumption than comparable products, and can be used under a wide range of
environmental conditions. This will also significantly contribute to performance, lower power requirements, fast
development cycles, and low-volume production.

Outline Drawing and Terminal Assignment

SG-8018CG

5+0.15

#4

0+0.15

SG-8018CB

[ed Bl

Terminal Assignment

4
" N 1.2

1

SG-8018CE

#3

Pin # Connection Function
OE terminal
OE OE function Osc. Circuit Output
“H Oscillation Specified frequency: Enable
#1 _ “L” Oscillation Low (weak pull down): Disable
ST terminal
5T ST function Osc. Circuit Output
“H Oscillation Specified frequency: Enable
“L” Oscillation stop| Low (weak pull down): Disable
#H2 GND GND terminal
#3 ouT Output terminal
#4 Vee Ve terminal

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

[ 1] Product Name / Product Number
(1-1) Product Name (Standard Form)
SG-8018CG: X1G005601xxxx00
SG-8018CE: X1G005591xxxx00
SG-8018CB: X1G005581xxxx00
SG-8018CA: X1G005571xxxx00 (Please contact Epson for details)

(2-2) Product Number / Ordering Code
SG-8018CA  25.000000MHz T JHPA
@ @ ® @eED®
@®Model @sSize @Frequency @Supply voltage (T: 1.8 Vto 3.3V Typ.)
®Frequency tolerance / ®0perating temperature (JH: +50 x 10°/-40 °C to +105 °C)
@Function ®Rise time/Fall time

®@sSize @ Function
CG|2.5mm x 2.0 mm P |Output enable (#1pin = OE)
CE [3.2 mm x 2.5 mm S [Standby (#1pin = ST)
CB [5.0 mm x 3.2 mm
CA|7.0mm x 5.0 mm ®Rise time/Fall time
A [Default
B |Fast
C* |Slow

* Available only when fo < 20 MHz

[ 2 ] Absolute Maximum Ratings

Specification

Parameter Symbol - Unit Conditions
Min. Typ. Max.
Maximum supply voltage Vee -0.3 - 4 \%
Input voltage Vin GND-0.3 - Vee +0.3 \Y; OE/ST terminal
Storage temperature range T_stg -40 - +125 °C

—

3] Operating Range

Specification

Parameter Symbol - Unit Conditions
Min. Typ. Max.
Supply voltage Vee 1.62 - 3.63 \Y
Supply voltage GND 0.0 0.0 0.0 V
Input voltage Vin GND - Vee Y, OE/ST terminal
Operating temperature range T use -40 +25 +105 °C
CMOS load condition L_CMOS - - 15 pF

* Power supply startup time (0 %V¢c — 90 %Vc) should be between 5 ps and 500 ms
* A 0.1 uF or over bypass capacitor should be connected between V: and GND pins located close to the device

[ 4] Frequency Characteristics (Unless stated otherwise [ 3 ] Operating Range)
Specification . .
Parameter Symbol - Unit Conditions
Min. Typ. Max.
Output frequency fo 0.67 170 MHz
Frequency tolerance *1 f_tol -50 - +50 x10°  |T_use =-40°Cto +105 °C
Frequency aging f_age Included in frequency tolerance x10°® +25 °C, 10 years

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

[ 5] Electrical Characteristics (Unless stated otherwise [ 3 ] Operating Range)
Parameter Symbol - Specification Unit Conditions
Min. Typ. Max.
Start-up time t_str - - 3 ms t=0atVee>1.62V
- 2.7 3.2 0.67 MHz < fo < 20 MHz
. - 3.1 3.7 20 MHz < fo £ 50 MHz
?ﬂg?g;gf nsumption - 35 4.0 . [omHz<o<7s Mz
Vee =162V t0 1.98V - 3.8 4.4 75 MHz < fo £ 100 MHz
- 4.1 4.8 100 MHz < fo < 125 MHz
- 4.7 55 125 MHz < fo < 170 MHz
- 2.7 3.3 0.67 MHz < fo < 20 MHz
. - 3.1 3.8 20 MHz < fo £ 50 MHz
C(,ljg?g;g)o nsumption - 35 4.2 . [pomrz<o<7s Mz
Vee =198V 0 2.20 V - 3.8 4.6 75 MHz < fo £ 100 MHz
- 4.1 5.0 100 MHz < fo < 125 MHz
lec - 4.7 5.8 125 MHz < fo < 170 MHz
- 2.9 3.4 0.67 MHz < fo < 20 MHz
i - 3.4 4.0 20 MHz < fo £ 50 MHz
C(,ljg?g;g)o nsumption - 3.9 4.6 . [pomrz<o<7s Mz
Ve =2.20V t0 2.80 V - 4.4 5.1 75 MHz < fo £ 100 MHz
- 4.8 5.7 100 MHz < fo £ 125 MHz
- 5.7 6.7 125 MHz < fo £ 170 MHz
- 3.0 35 0.67 MHz < fo < 20 MHz
i - 3.8 4.4 20 MHz < fo £ 50 MHz
C(:\Jlg?g;g;)nsumptlon - 4.4 5.2 A [BOMHz<fo<75MHz
Vee =2.70V 10 3.63 V - 5.0 5.9 75 MHz < fo £ 100 MHz
- 5.7 6.7 100 MHz < fo £ 125 MHz
- 6.8 8.1 125 MHz < fo £ 170 MHz
- 2.8 3.2 Vee =1.62V 10 1.98V
Disable current I_dis . 2.8 3.3 mA VecZ198VI0220V
- 2.8 3.3 Ve =2.20V1t02.80V
- 2.9 3.5 Ve =2.70 V10 3.63V
- 0.3 0.9 Vee=1.62Vt01.98V
Stand-by current |_std . 0.4 1.0 HA Vo= 198VI0 220V
- 0.5 1.5 Ve =2.20V 10280V
- 1.1 2.5 Ve =2.70 V10 3.63V
e —
6710 15618610 2.20]2 2010 26077010563
Ourputvotage el sl ' Vo EEE e
(DC characteristics) o Congon — -
VoL - - 10 % Ve \Y Ao W | zoma | 35ma | doma | SomA-
oo e i o | e
Symmetry SYM 45 50 55 % 50 % Vcc level, L_CMOS < 15 pF
- - 3 A (fo > 40 MHz) , .
Rise time/Fall time tr/tf - - 6 ns  |Alio<40MHz) ﬁa?/e/r P Vee
- - £ B L_CMOS = 15 pF
- - 10 C (fo £ 20 MHz)
Input voltage Vi 70% Vec . . v OE/ST terminal
\in - - 30 % V¢c \%
Input capacitance Cin - 25 5 pF OE/ST terminal
Input pull up resistance Ruey 20 - 150 kQ OE/?T = 70 % Vec
Rup2 5 - 60 MQ OE/ST =30 % V¢
Output pull down resistance Rpn 0.5 - 5 MQ OE/ST = GND, OUT = V¢
Output disable time (OE) tstp_oe - - 1 us OE terminal HIGH — LOW
Output disable time (ST) tstp_st - - 1 us ST terminal HIGH — LOW
Output enable time (OE) tsta_oe - - 1 us OE terminal LOW — HIGH
Output enable time (ST) tsta_st - - 3 ms ST terminal LOW — HIGH
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SEIKO EPSON CORPORATION

(Unless stated otherwise [ 3 ] Operating Range)

Specification . .
Parameter Symbol - Unit Conditions
Min. Typ. Max.
- - 68.2 10 MHz £ fo £ 20 MHz
Phase jitter - - 67.0 20 MHz < fo £ 40 MHz
(Offset frequency: 12 kHz to 20 MHz) - - 76.5 ps 40 MHz < fo £ 85 MHz
Vee=1.62V1t01.98V - - 74.1 85 MHz < fo < 125 MHz
- - 57.2 125 MHz < fo £ 170 MHz
- - 67.2 10 MHz £ fo £ 20 MHz
Phase jitter - - 65.3 20 MHz < fo £ 40 MHz
(Offset frequency: 12 kHz to 20 MHz) tpy - - 74.8 ps 40 MHz < fo £ 85 MHz
Vee =2.25V102.75V _ B 73.8 85 MHz < fo < 125 MHz
- - 55.4 125 MHz < fo £ 170 MHz
- - 66.9 10 MHz £ fo £ 20 MHz
Phase jitter - - 72.9 20 MHz < fo < 40 MHz
(Offset frequency: 12 kHz to 20 MHz) - - 71.3 ps 40 MHz < fo £ 85 MHz
Ve =2.97 V10 3.63V _ - 68.7 85 MHz < fo < 125 MHz
- - 55.4 125 MHz < fo £ 170 MHz
- - 366.0 10 MHz £ fo £ 20 MHz
Peak to Peak jitter - - 263.4 20 MHz < fo £ 40 MHz
(Clock cycle > 50 000) - - 111.0 ps 40 MHz < fo £ 85 MHz
Vec=1.62V101.98V - - 81.9 85 MHz < fo < 125 MHz
- - 80.0 125 MHz < fo £ 170 MHz
- - 346.3 10 MHz £ fo £ 20 MHz
Peak to Peak jitter - - 203.3 20 MHz < fo £ 40 MHz
(Clock cycle > 50 000) top - - 98.3 ps 40 MHz < fo £ 85 MHz
Vee=2.25V102.75V - - 55.4 85 MHz < fo < 125 MHz
- - 42.8 125 MHz < fo £ 170 MHz
- - 344.1 10 MHz £ fo £ 20 MHz
Peak to Peak jitter - - 199.4 20 MHz < fo £ 40 MHz
(Clock cycle > 50 000) - - 97.2 ps 40 MHz < fo £ 85 MHz
Vee =2.97 V0 3.63V - - 53.0 85 MHz < fo < 125 MHz
- - 33.8 125 MHz < fo £ 170 MHz
- - 33.2 10 MHz £ fo £ 20 MHz
RMS jitter - - 23.9 20 MHz < fo £ 40 MHz
(Clock cycle > 50 000) - - 10.0 ps 40 MHz < fo £ 85 MHz
Vee =1.62V 10 1.98 V _ . 74 85 MHz < fo < 125 MHz
_ . 72 125 MHz < fo £ 170 MHz
- - 31.4 10 MHz £ fo £ 20 MHz
RMS jitter - - 18.4 20 MHz < fo £ 40 MHz
(Clock cycle > 50 000) trvs - - 8.9 ps 40 MHz < fo £ 85 MHz
Vee =2.25V102.75V R - 5.0 85 MHz < fo £ 125 MHz
_ . 3.8 125 MHz < fo £ 170 MHz
- - 31.2 10 MHz £ fo £ 20 MHz
RMS jitter - - 18.1 20 MHz < fo < 40 MHz
(Clock cycle > 50 000) - - 8.8 ps 40 MHz < fo £ 85 MHz
Ve =2.97V103.63V - - 4.8 85 MHz < fo < 125 MHz
_ . 3.0 125 MHz < fo £ 170 MHz
- - 265.2 10 MHz £ fo £ 20 MHz
Cycle to Cycle jitter - - 208.7 20 MHz < fo < 40 MHz
(Clock cycle > 50 000) - - 75.7 ps 40 MHz < fo £ 85 MHz
Vee =162V 10 1.98 V - - 63.3 85 MHz < fo £ 125 MHz
- - 66.1 125 MHz < fo £ 170 MHz
- - 253.2 10 MHz £ fo £ 20 MHz
Cycle to Cycle jitter - - 128.2 20 MHz < fo < 40 MHz
(Clock cycle > 50 000) tec - - 453 ps 40 MHz < fo £ 85 MHz
Vee=2.25V102.75V R . 35.8 85 MHz < fo < 125 MHz
R . 34.0 125 MHz < fo £ 170 MHz
R - 249.9 10 MHz £ fo £ 20 MHz
Cycle to Cycle jitter - - 122.0 20 MHz < fo £ 40 MHz
(Clock cycle > 50 000) - - 42.8 ps 40 MHz < fo £ 85 MHz
Ve =2.97 Vi 3.63V _ - 28.0 85 MHz < fo £ 125 MHz
- - 25.3 125 MHz < fo £ 170 MHz
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SEIKO EPSON CORPORATION

[ 6] Thermal resistance (For reference only)

Specification . .
Parameter Symbol - Unit Conditions
Min. Typ. Max.
Junction temperature Tj - - +125 °C
- 15.2 - SG-8018CG
. . - 23.1 - SG-8018CE
Junction to case Bjc °C/IW
- 16.1 - SG-8018CB
- 28.0 - SG-8018CA
- 91.9 - SG-8018CG
- . - SG-8018CE
Junction to ambient Bja 103.8 °CIW
- 82.5 - SG-8018CB
- 78.8 - SG-8018CA

[ 7] Typical Performance Characteristics (For reference only)
The following data shows typical performance characteristics
(7-1) Frequency / Temperature Characteristics

+50 x 10°® / -40 °C to +105 °C n =16 pcs

50

40

30

S 20
=3

& 10
s

3 O
o

g -10
[<)
>

g -20
L

-30

-40

50

-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) Current Consumption
No load, T_use = +25 °C, Freq. Dependency

L_CMOS =15 pF, T_use = +25 °C, Freq. Dependency

10.0 16.0
= 90 <140 ]
E so0 E 120
870 B8 —
= Z10.0
c 6.0 =
o o
"é. 5.0 i ‘é 8.0 " —]
5 4.0 il I — § 6o L
S 30 a— 8 1 —
2 = 4.0 -
o 20 1 I} Vcc =18V
5 10 Vec =18V Vec =25V Vce = 3.3 |» 5 20 Vee = 2.5V H
(Sl Spec at 1.8 V Spec at 2.5 V Spec at 3.3 V o Vce = 3.3V
0.0 I T I I T I I I 0.0 T T
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
L_CMOS =5 pF, Temperature Characteristic T_use = +25 °C, Output load (L_CMOS) Characteristics
10.0 e 24.0 -
2.0 —&—Vcc=18V|| 220 || —#—Vcc=18V
: —A—Vcc =25V — 200 || —#—Vec=25V
8.0 —a&—\Vce = 3.3 V[ 18'0 —a&—Vce =3.3V

7.0
6.0
5.0
4.0
3.0
2.0

Current consumption (lec) [MA]

1.0

—_——————————

16.0
14.0
12.0
10.0
8.0
6.0
4.0

0.0

-40 -30 -20 -10 O

Current consumption (lc) [MA]

2.0
0.0

Temperature [°C]

10 20 30 40 50 60 70 80 90 100

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

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

fo =40 MHz
L_CMOS =5 pF, Temperature Characteristic T_use = +25 °C, Output load (L_CMOS) Characteristics
10.0 T T T 24.0 T
— 90 —a—Vcc=1.8V]] 200 || —a—Vee=18V
Fe —A—Vcc =25V — 200 || —*—Vec=25Vv
E. 80 —&—Vce = 3.3 V[ < o —aA—\Vce=3.3 V
= E. 180
© 70 —_
= 3 16.0
g 60 < 140
g 50 S 120
3 40 £ 100
8 30 2 g0
= 8 6.0 | e
8 20 e 0T "
g ., g 40
[SEES 5 20
0.0 © o [
-40 -30 20 -10 O 10 20 30 40 050 60 70 80 90 100 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

fo =60 MHz
L_CMOS =5 pF, Temperature Characteristic T_use = +25 °C, Output load (L_CMOS) Characteristics
10.0 T  m— T 24.0 T
— eo —a—Vcc=18V|| 200 || —4—=Vec=18V
T —A—Vcc =25V — 200 || —4—Vec=25V
E. 80 —a—Vce = 3.3V < o —&—Vce=3.3 V
= E. 180
© 70 —_
= 3 16.0
g 60 < 140
8 5.0 S 120
€ * * g
é 4.0 £ 100
8 30 2 80
5 20 8 6.0
£ g 40
3 10 £
5 20
0.0 © 4o
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 o 10 20 30 40 50
o
Temperature [°C] Output load (L_CMOS) [pF]

Page 7 /40

* Output load condition under L CMOS > 15 pF (dotted line

area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-2) Current Consumption [cont'd]
fo =80 MHz

L_CMOS =5 pF, Temperature Characteristic T_use = +25 °C, Output load (L_CMOS) Characteristics
10.0 T T T T 24.0 T
— 90 —&—Vcc=18V]| 220 | —a—Vce=18V
I —A—Vcc =25V — 200 || ——Vee=25V
£ 8.0 —&— Vce = 3.3V < —aA—\Vce=3.3 V
870 E. 180
=~ “g16.0
g 60 e < 140
S 5.0 £ 12.0
5] =
é 4.0 £100 f——————=
8 3.0 2 80 /‘"
= 8 6.0
5] 2.0 = L —A
E S 40 &=
3 10 S 20
0.0 © 0.0
-40 -30 20 -10 0 10 20 30 40 50 60 70 80 90 100 “ 0 20 20 20 50
Temperature [°C] Output load (L_CMOS) [pF]
* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
fo =122.88 MHz
L_CMQOS =5 pF, Temperature Characteristic T_use = +25 °C, Output load (L_CMOS) Characteristics
10.0 T T T T 24.0 T
— 90 —&—Vcc=18V]| 220 | —a—Vce=18Vv
I —A—Vcc =25V — 200 || ——Vee=25Vv
£ 8.0 —a&— Vcc = 3.3V [ < : —a—Vce=3.3V | | | e
870 A E. 180 ..
=~ “816.0
g 6.0 :140 .......... A
B 50 S 120
5 * =
é 4.0 £ 100
8 30 2 80 res
5 20 S 60 [s
S 5 40
3 10 S 20
0.0 © 0.0
-40 -30 20 -10 0 10 20 30 40 50 60 70 80 90 100 “ 0 20 20 20 50
Temperature [°C] Output load (L_CMOS) [pF]
* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
fo =170 MHz
L_CMOS =5 pF, Temperature Characteristic T_use = +25 °C, Output load (L_CMOS) Characteristics
10.0 24.0 T
— 9.0 N 220 || —a—Vcc=18VvV
E ’ 200 || —A=vee=25v || e
= 80 e —A—Vee=33Vv [ [ T
8 7.0 E. 180
= g16.0 A E— W
-f_,S 6.0 2,14.0 / ............. YA
S 5.0 § 120 N
£ 2
g 40 £ 100 r D EENNSTSND VIS S———- A
8 3.0 g 8o re -~
‘aE) 2.0 —&—Vcc =18V || S 6.0 =
g —A—Vcc =25V 5 40
G 1o —a—Vce = 3.3 V|| Lo
0.0 I I I I [®) 00
-40 -30 20 -10 0 10 20 30 40 50 60 70 80 90 100 “ 0 20 20 20 50
Temperature [°C] Output load (L_CMOS) [pF]

* Output load condition under L CMOS > 15 pF (dotted line

area) is not guaranteed, and the data is for reference.

The actual current consumption is the total of the current under the condition of no load and the current to drive the
output load (fo x L_CMOS x V). To reduce the current consumption, it is effective to use lower frequency, lower

supply voltage and lower output load.
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SEIKO EPSON CORPORATION

(7-3) Rise Time/Fall Time
fo = 19.2 MHz, Rise time/Fall time: A (Default)

Rise Time
20 % - 80 %Vcc, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %Vc, T_use = +25 °C, Output load Char.
10.0 10.0 :
I —a—Vcc=18V 90 |[—a—vec=18V
: —A—Vcc =25V : Voo = 2.5V
8.0 —A—Vcc =33V 8O 1 e vec=3av
& 7.0 & 7.0 : 3
£ 2
= 6.0 = 6.0 e
‘é 5.0 = é’ 5.0 %
= 4.0 S 40
[ o = @
£ 3o £ 30
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]
Fall Time
20 % - 80 %Vcc, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %Vc, T_use = +25 °C, Output load Char.
10.0 10.0 :
I —A—Vcc=18V || 90 || —a—Vec=18V
: —&—Vcec =25V : o Voo = 2.5V
8.0 —A—Vcc =33V | 80 1 Vee = 3.3V
g 7.0 z 70 -
5 6.0 = 6.0
:E; 50 4 g 50
= a0 = 40 —
£ 30 — — = $ 30 / .....
2.0 2.0 =i
1.0 1.0 —‘e//
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]
* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
fo = 19.2 MHz, Rise time/Fall time: B (Fast)
Rise Time
20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %V, T_use = +25 °C, Output load Char.
10.0 10.0 :
I —a—Vcc=18V 90 |[—a—Vec=18V
: —A—Vcc =25V : Voo = 2.5V
8.0 —A—Vee=3.3V 80 e vec=33v
7 70 = 7.0 -
= 6.0 = 6.0
o 5.0 % 50
% 4.0 £ 4o
(5]
£ 30 £ 30
2.0 2.0
1.0 = i 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]
Fall Time
20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %V, T_use = +25 °C, Output load Char.
10.0 10.0 :
I —a—Vcc=18V 90 |[—a—vec=18V
: —A—Vcc =25V : Voo = 2.5V
8.0 —A—Vec=3.3V 80 e vec=33v
7 70 & 7.0 -
= 60 i 6.0
© 5.0 % 50
% 4.0 £ 40
= = o
w 3.0 i 3.0 FPPTTTILL ITIEiLLA
2.0 2.0 S sttt
1.0 =/ ) 1.0 et
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]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-3) Rise Time/Fall Time [cont'd]
fo = 19.2 MHz, Rise time/Fall time: C (Slow)

Rise Time
20 % - 80 %Vcc, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %Vc, T_use = +25 °C, Output load Char.
10.0 10.0 .
0o —a—Vcc=18V 00 |[—a—Vvec=18V =
: —A—Vcc =25V : a—\Ce = 2.5V T =
8.0 —A—Vcc =3.3V 80 1 e vec=33v - = -
7 7.0 7 70 : — =
= 6.0 E 6.0 AT
e 5.0 o 50 A7 :
4 — £ .
= 40 = 40 S B
g 3.0 = g 3.0 ra s
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]
Fall Time
20 % - 80 %Vcc, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %Vc, T_use = +25 °C, Output load Char.
10.0 10.0 . 2
90 —&—Vcc =18V 900 ||—#—Vcec=18V
50 —A—Vec =25V oo ||——Vvee=25v .4
- —A—Vce =3.3V . e Veo=33V
& 7.0 = 7.0
= =
g 60 = S 6.0 -
g 50 — = o 5.0
= 40 4 = =1 £ 40 A
= AT | T ] A
& 30 F 30
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]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-3) Rise Time/Fall Time [cont'd]
fo = 40 MHz, Rise time/Fall time: A (Default)
Rise Time

20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char.

20 % - 80 %Vc, T_use = +25 °C, Output load Char.

10.0 10.0 -
00 —A—Vcc =18V 900 ||—#—Vec=18Vv
8‘0 —A—Vcc =25V 8'0 || —4—vec=2sv| | | | +
’ A—Vcc=3.3V ’ —&—Vce =33V A - 4
& 7.0 @ 7.0 s
£ =H
=~ 6.0 = 6.0
% 50 © 50
g g
= 4.0 = 4.0
I 3
g 30 &£ 30
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 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
Fall Time
20 % - 80 %Vcc, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %Vc, T_use = +25 °C, Output load Char.
10.0 10.0 -
00 —A—Vcc =18V 900 |/—#—Vec=18Vv
50 —A—\Vcc =25V 50 ||——Vvee=25V
’ A—Vee=33V S le—vee=sav] | [
% 7.0 =% 7.0 o
=N =
= 6.0 = 6.0
}E'; 5.0 - }ET 5.0
£ 40 =S = S 40
= | =
£ 30 £ 3.0
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 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

fo = 40 MHz, Rise time/Fall time: B (Fast)

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

Rise Time
20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %V, T_use = +25 °C, Output load Char.
10.0 10.0 -
00 —A—Vcc =18V 9.0 | —#—Vcc=18V
50 —&—Vcc =25V 50 || ——Vee=25v
) A—Vee=3.3V ’ —A—Vcec = 3.3V
7 70 7 70
= 6.0 = 6.0
@ 50 o 50
£ 40 £ 4o
@ [
£ 3o £ 30
2.0 2.0
1.0 A | 1.0
0.0 0.0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100
Temperature [°C] Output load (L_CMOS) [pF]

Fall Time
20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %V, T_use = +25 °C, Output load Char.
10.0 10.0 -
00 —A—Vcc =18V 00 || —#—Vvecc=18Vv
8‘0 —A—Vcc =25V 8'0 || ——vec=25v
! vec=33V ! —&—\Vcc =33V
& 7.0 & 7.0
(= (=
= 60 = 6.0
o 5.0 % 50
£ 40 £ a0
£ 30 g 30 A
2.0 2.0 T T
: ! T
1.0 hesS 1.0 WL
=
0.0 0.0
-40 -30 -20 -10 O 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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* Output load condition under L CMOS > 15 pF (dotted line

area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-3) Rise Time/Fall Time [cont'd]
fo = 60 MHz, Rise time/Fall time: A (Default) & B (Fast)
Rise Time
20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char.

20 % - 80 %Vc, T_use = +25 °C, Output load Char.

10.0 10.0 -
00 —&—Vcc =18 V|| 900 ||—#—Vec=18Vv
8‘0 —A—\Vcc =25V i 8'0 || —4—vVec =25V
’ A—Vcc =33V ’ —A—Vcec =33V
& 7.0 & 7.0
£ 2
= 6.0 = 6.0
o 50 o 5.0
£ e A
= 40 =40 [ e
2 2 SR
£ 30 £ 30
2.0 2.0
1.0 o | | | 1.0
0.0 0.0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
Fall Time
20 % - 80 %Vcc, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %Vc, T_use = +25 °C, Output load Char.
10.0 10.0 -
0.0 —A—Vce = 1.8 V|| 0.0 |/—#—Vecc=18V
50 —A—Vee =25 V]| 50 ||——Vvee=25V
- —A—Vce = 3.3V - A Vec=33V
= 7.0 % 7.0
e =
= 6.0 = 6.0
@ 5.0 o 5.0
£
% 4.0 = 4.0
£ 30 £ 30 et
2.0 2.0 :
1.0 4 — 1.0 el 17}
0.0 0.0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

fo =80 MHz, Rise time/Fall time: A (Default) & B (Fast)
Rise Time
20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char.

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

20 % - 80 %V, T_use = +25 °C, Output load Char.

10.0 10.0 -

00 —A—Vce = 1.8V || 9.0 |/——Vcc=18V

8‘0 —A—\Vcc =25V | 8'0 || —a—Vee =25V

7-0 —A—Vce=3.3V 7-0 —A—VeC = 3.3V
2 - 2 "
= 6.0 = 6.0
o 50 o 5.0
1S IS
= 4.0 = 4.0
3 3
£ 30 £ 30

2.0 — 2.0

1.0 & | T 1.0

0.0 0.0

-40 -30 -20 -10 0O 10 20 30 40 50 60 70 80 90 100 (o]
Temperature [°C] Output load (L_CMOS) [pF]
Fall Time
20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %V, T_use = +25 °C, Output load Char.
10.0 10.0 -
0.0 —A—Vcc=18V|| 90 |/ —#—Vcc=18V
8‘0 —A—\Vcc =25V | 8'0 || —4—Vee =25V
: —A—Vce=3.3V - —A—VeC = 3.3V

% 7.0 &% 7.0
= =
— 6.0 — 6.0
o 50 o 5.0
£ £
= 4.0 = 40
£ so0 F 30

2.0 2.0 J— TN

1.0 A=\ 1.0 p— it

0.0 0.0

-40 -30 -20 -10 0O 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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* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-3) Rise Time / Fall Time [cont'd]
fo = 122.88 MHz, Rise time/Fall time: A (Default) & B (Fast)

Rise Time
20 % - 80 %Vcc, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %Vc, T_use = +25 °C, Output load Char.
10.0 10.0 :
00 —a—Vcc =18 V|| 90 |[=—Vvec=18V
8‘0 —A—\Vcc =25V | 8'0 || —a—Vee =25V
- —A—Vcec = 3.3V - —Vec= 3.3V
'g 7.0 'z‘ 7.0
= 6.0 = 60
© 5.0 © 50
£ £
= 4.0 = 4.0
2 30 2 30
« « it )
2.0 2.0 e
10 ‘.=——'—==| 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]
Fall Time
20 % - 80 %Vcc, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %Vc, T_use = +25 °C, Output load Char.
10.0 10.0 :
00 —a—Vcc =18 V|| 90 |[——Vvec=18V
8‘0 —A—\Vcc =25V | 8'0 || —a—Vee =25V
- —A—Vce = 3.3V - —Vec= 3.3V
% 7.0 =% 7.0
(= (=
= 60 = 6.0
o 50 o 50
£ £
£ 40 = a0
£ 30 £ 3.0
2.0 2.0
ReRTILY
10 r 10 ey
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]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

fo =170 MHz, Rise time/Fall time: A (Default) & B (Fast)

Rise Time
20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %V, T_use = +25 °C, Output load Char.
10.0 10.0 -
00 —A—Vcc =18 V|| 00 ||—#—Vec=18Vv
) —A—\Vcc =25V : A—\cC =25V
8.0 - 1 0 H ’
—A—Vce = 3.3V 8.0 V=33V
'g 7.0 'z‘ 7.0
= 6.0 = 60
® 5.0 © 50
£ £
= 4.0 = 40
[0} [
£ 30 £ 30
2.0 v 2.0 The
1.0 1.0 7A
0.0 | | 0.0
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
Fall Time
20 % - 80 %V¢c, L_CMOS = 15 pF, Temp. Char. 20 % - 80 %V, T_use = +25 °C, Output load Char.
10.0 10.0 -
00 —A—Vcc =18 V|| 900 ||—#—Vec=18V
8‘0 —A—\Vcc =25V | 8'0 || —4—Vee =25V
- —A—Vcc =33V : a—Vec= 3.3V
= 7.0 =% 7.0
(= (=
= 60 = 6.0
o 50 o 50
£ £
= 40 = 40
£ 30 £ 3.0
2.0 2.0 e
1.0 = f—— 1.0 BN
0.0 0.0 &
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-4) Symmetry
fo = 19.2 MHz, Rise time/Fall time: A (Default)

50 %Vcc, L_CMOS = 15 pF, Temp. Char.

50 %Vcc, T_use = +25 °C, Output load Char.

55
54 —a—Vcc=18V ||

—A—\Vcc =25V
53 —a—Vee = 3.3V []

52

51

50
49

48
47

Symmetry (SYM) [%]

46

45

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

55 -

54 —a—Vec=18V ||
—A—Vcc =25V

53

—&— Vce = 3.3V ||
52

51
50
49
48
47
46
45

Symmetry (SYM) [%]

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

fo = 19.2 MHz, Rise time/Fall time: B (Fast)
50 %Vcc, L_CMOS = 15 pF, Temp. Char.

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

50 %Vcc, T_use = +25 °C, Output load Char.

55
54 ——Vcec=18V ||
——Vcc=25V

53 —&—Vee = 3.3V

52
51

50

49

48

Symmetry (SYM) [%]

47
46

45

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

55 -

54 —a—Vec=18V ||
—A—Vcc=25V

53

—&— Vce = 3.3V ||
52

51

50 y—

49
a8
a7
46
45

Symmetry (SYM) [%]

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

fo = 19.2 MHz, Rise time/Fall time: C (Slow)
50 %Vcc, L_CMOS = 15 pF, Temp. Char.

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

50 %Vcc, T_use = +25 °C, Output load Char.

55
54 ——Vec=18V ||
——Vcc =25V
53 —A—\Vcc =33V

52

51

' ==———"" A

49

48

47

Symmetry (SYM) [%]

46

45

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

Page 14/ 40

55 r

54 —A—Vcc=18V ||
—A—Vec =25V

53

—A—Vcc =33V ||
52

51
50 =
49
48
47
46
45

Symmetry (SYM) [%]

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

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-4) Symmetry [cont'd]
fo = 40 MHz, Rise time/Fall time: A (Default)
50 %Vc¢c, L_CMOS = 15 pF, Temp. Char.

50 %Vcc, T_use = +25 °C, Output load Char.

55

—a—Vcc =18V

—&—\Vcc =25V

—&—Vcc =3.3V
52 T T T

54 H
53 g

51
50

49

48

47

Symmetry (SYM)[%)

46

45

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

55 -
54 —a—Vec=18V ||
—A—Vcc =25V

53 —a—Vce =33V ]
52

51
50
49
48
47
46
45

Symmetry (SYM) [%]

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

fo = 40 MHz, Rise time/Fall time: B (Fast)
50 %Vcc, L_CMOS = 15 pF, Temp. Char.

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

50 %Vcc, T_use = +25 °C, Output load Char.

55

—a—Vcc =18V

—&—\Vcc =25V

—&—Vcc =3.3V

54 H
53 H

52
51

50
49

48

Symmetry (SYM) [%]

47
46

45

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

55 -
54 —a—Vec=18V ||
—A—Vcc =25V

53 —a—Vce =33V ]
52

51
50
49
48
47
46
45

Symmetry (SYM) [%]

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

fo = 60 MHz, Rise time/Fall time: A (Default) & B (Fast)
50 %Vcc, L_CMOS = 15 pF, Temp. Char.

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

50 %Vcc, T_use = +25 °C, Output load Char.

55
54 —a—Vec=18V ||
——Vcc=25V

53 —a—Vee = 3.3V ]
52

51
50
49

48

47

Symmetry (SYM)[%)

46

45

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

55 -
54 —a—Vec=18V ||
—A—Vcc =25V

53 —a—Vce =33V ]
52

51
50
49
48—t
47
46
45

Symmetry (SYM) [%]

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

fo = 80 MHz, Rise time/Fall time: A (Default) & B (Fast)
50 %Vcc, L_CMOS = 15 pF, Temp. Char.

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

50 %Vcc, T_use = +25 °C, Output load Char.

55
. —a—Vec=18V ||
——Vcc=25V

53 —a—Vee = 3.3V []
52

51

50

(4 3

49

48

47

Symmetry (SYM) [%)]
[

46

45

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

55 -
54 —a—Vec=18V ||
—A—Vcc =25V

53 —a—Vce =33V ]
52

51
50 .w
49
a8
a7
46
a5

Symmetry (SYM) [%]

o) 10 20 30 40 50
Output load (L_CMOS) [pF]
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* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-4) Symmetry [cont'd]
fo = 122.88 MHz, Rise time/Fall time: A (Default) & B (Fast)

50 %Vc¢c, L_CMOS = 15 pF, Temp. Char. 50 %V, T_use = +25 °C, Output load Char.
ccr L cc I
55 55 -
54 —a—Vcc=18V || 54 ——Vcc=18V ||
—&—Vcc =25V —&—Vcc =25V
53 —a—Vce =33V ] 53 —a—Vcec =33V []
= 52 = 52
= 51 = 51
= 2 =
& 5° & %0
> 4 > 4 [ twmm
T s g
(%, 47 % 47
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]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

fo = 170 MHz, Rise time/Fall time: A (Default) & B (Fast)

50 %Vcc, L_CMOS = 15 pF, Temp. Char. 50 %Vcc, T_use = +25 °C, Output load Char.
55 55 -
54 —a—Vcc=18V | 54 —a—Vcc=18V ||
—A—\Vcc =25V —A—Vcc =25V
53 —a—Vce = 3.3V ] 53 —a—Vcec =33V []
— 52 = 52
=) g —
= 51 + = 51 S T . 2
& &
= 49 = 49
T s T 4
(%, 47 % 47
46 46
45 45
-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]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-5) Output Voltage
fo = 19.2 MHz, Rise time/Fall time: A (Default)
Von, L_CMOS = 15 pF, Temp. Char.

Von, T_use = +25 °C, Output load Char.

3.5

" "

3

2.5

2

15

1

0.5 —a—Vcc=1.8V
—&—\Vcc=25V

Output voltage (Vo) [V]

—&—\Vcc =33V
T T T T

0 H

-0.5
-40 -30 -20 -10 O
Temperature [°C]

10 20 30 40 50 60 70 80 90 100

3.5
A N
3
S 25 &
3 2
= . .
s 15
8
] 1
s
g— 0.5 —&—Vcc =18V ||
o o —&—\Vcc =25V ||
—&—\Vcc =33V
-0.5 L
(o] 10 20 30 40 50

Output load (L_CMOS) [pF]

Voo, L_CMOS = 15 pF, Temp. Char.

Voo, T_use = +25 °C, Output load Char.

3.5

—a—Vcc=1.8V
3 —A—Vcc =25V

—&—Vcc =3.3V

25

2

1.5

1

0.5

Output voltage (Vo) [V]

0 "

-0.5
-40 -30 -20 -10 O
Temperature [°C]

10 20 30 40 50 60 70 80 90 100

35 :
—a—Vcc =18V
3 —A—Vcc=25V ]
S 25 —&—Vcc =33V ||
=
L 2
S 15
s
53 1
s
2 os
3
o "
0.5
0 10 20 30 40 50

Output load (L_CMOS) [pF]

fo = 19.2 MHz, Rise time/Fall time: B (Fast)
Vou, L_CMOS = 15 pF, Temp. Char.

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

Von, T_use = +25 °C, Output load Char.

-40 -30 -20 -10 O
Temperature [°C]

3.5
" -
3
= 25 -
3 2
= .
g 15
S
=3 1
s
& 0.5 —a—Vcc =18V ||
o 0 —&—\Vcc =25V ||
—&—\Vcc =33V
0.5 T T T T

10 20 30 40 50 60 70 80 90 100

35
- A
3
S 25 pe
3 2
> . .
s 15
s
[53 1
s
£ 05 —A—Vcc=18V [
o o —&—\Vcc =25V ||
—&— Vcc = 3.3V
-0.5 I
0 10 20 30 40 50

Output load (L_CMOS) [pF]

Voo, L_CMOS = 15 pF, Temp. Char.

Voo, T_use = +25 °C, Output load Char.

3.5

—a—Vcc=1.8V
3 —A—Vcc =25V
—&—Vee = 3.3V

25

2

1.5

1

0.5

Output voltage (Vo) [V]

0 "

-0.5
-40 -30 -20 -10 O
Temperature [°C]

10 20 30 40 50 60 70 80 90 100

35 T
—a—Vcc =18V
3 —A—Vcc=25V ]

S 25 —&—Vcc =33V |]
3
S 2
S 15
s
53 1
=]
2 os
=3
° N "

0.5

0 10 20 30 40 50

Output load (L_CMOS) [pF]
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* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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SEIKO EPSON CORPORATION

(7-5) Output Voltage [cont'd]
fo = 19.2 MHz, Rise time/Fall time: C (Slow)

Von, L_CMOS = 15 pF, Temp. Char.

Von, T_use = +25 °C, Output load Char.

3.5

3

2.5 =

2

15

1

05 —A—Vcc=1.8V
0 —&—\Vcc=25V
—&—\Vcc =33V
T — T

Output voltage (Vo) [V]

-0.5
10 20 30 40 50 60 70 80 90 100

Temperature [°C]

-40 -30 -20 -10 O

3.5

A N

3

25 4

2

1.5

1

05 —a—\Vcc=1.8V
—&—Vcc =25V

Output voltage (Vo) [V]

0 H

—&—\Vcc =33V
T

-0.5

[0 10 20 30 40 50

Output load (L_CMOS) [pF]

Voo, L_CMOS = 15 pF, Temp. Char.

Voo, T_use = +25 °C, Output load Char.

3.5

—a—Vcc=1.8V
3 —&—Vcc =25V [

25 —&—Vcc =33V ||

2

1.5

1

0.5

Output voltage (Vo) [V]

0 " "

-0.5
10 20 30 40 50 60 70 80 90 100

Temperature [°C]

-40 -30 -20 -10 O

3.5

-
—a—Vcc=18V

3 —A—Vcc=25V
25 —A—Vcc=3.3V

2

1.5

1

0.5

Output voltage (Vo) [V]

) N "

-0.5

(o) 10 20 30 40 50

Output load (L_CMOS) [pF]

fo = 40 MHz, Rise time/Fall time: A (Default)
Vou, L_CMOS = 15 pF, Temp. Char.

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

Von, T_use = +25 °C, Output load Char.

35 3.5
- e pe PP R l T
3 3
; 25 e ; 25 [ F A [ SEETRR—
= = | T T, "
z 7’ =z 2
g 15 g 15 A
8 =
S 1 g 1
= 5
g 05 —a—Vce=1.8V || £ 05 —a—Vce=1.8V ]
S —&—Vce=2.5V || S o —&—Vce=25V ||
—&— \/cc=3.3 V —&— Vcc=3.3 V
-0.5 —_ -0.5 -
-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]
Voo, L_CMOS = 15 pF, Temp. Char. Voo, T_use = +25 °C, Output load Char.
3.5 —T—T— 3.5 T
—&—Vcc =18V —a&—Vcc=1.8V
3 —&—Vcc =25V [] 3 —&—\Vce=25V |
E 25 —&— Vcc =33V || E 25 —a— Vcc=3.3V ||
8 15 s 15
o} =
e 1 S 1
g os 2 os
s S ok
[0} 0 .Tuu
-0.5 -0.5
-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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* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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(7-5) Output Voltage [cont'd]
fo = 40 MHz, Rise time/Fall time: B (Fast)

Von, L_CMOS = 15 pF, Temp. Char. Von, T_use = +25 °C, Output load Char.
35 35
*x L 3 &> A 2 3
3 3
S 25 = = = 25 &
3 2 3 2
= =
g 15 g 15
= =
S 1 g 1
5 5
g 05 —a—Vce=1.8V || g 05 —a—Vce=1.8V ]
S —&—Vce=2.5V | S o4 —&—Vce=25V ||
—&— \/cc=3.3 V —&— Vcc=3.3 V
-0.5 _ 0.5 -
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
Voo, L_CMOS = 15 pF, Temp. Char. Voo, T_use = +25 °C, Output load Char.
35 —— 35 -
—&— Vcc=1.8V —a&—Vcc=1.8 V
3 —&—Vce=25V ] 3 —A—Vce=2.5V ||
= L5 —A—Vce=3.3V || = 55 —&—Vce=3.3V ||
S S
g 15 S 15
S =
] 1 S 1
- S
z 0.5 g 0.5
o N o N N
-0.5 0.5
-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]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

fo = 60 MHz, Rise time/Fall time: A (Default) & B (Fast)

Vou, L_CMOS = 15 pF, Temp. Char. Von, T_use = +25 °C, Output load Char.
35 35
. . — L ZARRERE TECTROREREE VSN N
> 25 S 25 Y e e TS
= =l I e e o 4
= 2 . . = 2 .
g 15 g 15
s =
S 1 g 1
= s
g o5 —A—Vcc=18V ] £ 05 —a—\Vcc =18V ||
S —&—Vcc =25V || S o —4—Vcc =25V ||
—&—\Vcc =33V —&— Vcc = 3.3V
-0.5 — T -0.5 I
-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]
Voo, L_CMOS = 15 pF, Temp. Char. Voo, T_use = +25 °C, Output load Char.
3.5 T —T T 3.5 T
—A—Vcc =18V —A—Vcc =18V
3 —a—Vcc =25V [ 3 —a—Vcc =25V [
S 25 —&—Vcc =3.3V | S 25 —&— Ve = 3.3V [
g 15 S 15
£ =
Ej 1 5] 1
s =]
2 05 S o5
3 3
o N . ° N N
-0.5 -0.5
-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]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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(7-5) Output Voltage [cont'd]
fo = 80 MHz, Rise time/Fall time: A (Default) & B (Fast)
Von, L_CMOS = 15 pF, Temp. Char.

Von, T_use = +25 °C, Output load Char.

3.5

"

3

2.5

2

15

1

05 —A—Vcc=1.8V
0 —&—\Vcc=25V
—&—\Vcc =33V
T — T

Output voltage (Vo) [V]

-0.5
-40 -30 -20 -10 O
Temperature [°C]

10 20 30 40 50 60 70 80 90 100

3.5

A

3

25

2

1.5

1

05 —a—\Vcc=1.8V

0 —&—\/cc=25V |]
—&—\Vcc =33V
T

Output voltage (Vo) [V]

-0.5
[0 10 20 30 40 50

Output load (L_CMOS) [pF]

Voo, L_CMOS = 15 pF, Temp. Char.

Voo, T_use = +25 °C, Output load Char.

3.5

—a—Vcc=1.8V
3 —A—Vcc =25V
—&—Vee = 3.3V

25

2

1.5

1

0.5

Output voltage (Vo) [V]

o "

-0.5
-40 -30 -20 -10 O
Temperature [°C]

10 20 30 40 50 60 70 80 90 100

35 :
—a—Vcc =18V
3 —A—Vcc=25V ]
S 25 —&—Vcc =33V ||
3
S 2
S 15
s
53 1
s
2 os
3
o — N
0.5
0 10 20 30 40 50

Output load (L_CMOS) [pF]

fo = 122.88 MHz, Rise time/Fall time: A (Default) & B (Fast)

Vou, L_CMOS = 15 pF, Temp. Char.

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

Von, T_use = +25 °C, Output load Char.

3.5

3 = *

2.5 2

2

15

1

05 —&—Vcc=1.8V
0 —&—\Vcc=25V
—&—\Vcc =33V
T — T

Output voltage (Vou) [V]

-0.5
-40 -30 -20 -10 O
Temperature [°C]

10 20 30 40 50 60 70 80 90 100

3.5

— ...
3 ceb

25

PO I R Rl TN

15 [ AL

1

05 —a—Vcc=18V [|

0 —&— \/cc=25V |]
—&—\Vcc =33V
T

Output voltage (Vo) [V]

-0.5
(o) 10 20 30 40 50

Output load (L_CMOS) [pF]

Voo, L_CMOS = 15 pF, Temp. Char.

Voo, T_use = +25 °C, Output load Char.

3.5

——
—a—Vcc=18V
3 —A—Vcc =25V
25 ——Vcc =33V

2

1.5

1

0.5

Output voltage (Vo) [V]

0 o

-0.5
-40 -30 -20 -10 O
Temperature [°C]

10 20 30 40 50 60 70 80 90 100

3.5

T
—a—Vcc=1.8V

3 —A—Vcc=25V ]
25 —&—Vcc =33V |]

2

1.5

1
0.5
0 s 1122

-0.5

Output voltage (Vo) [V]

0 10 20 30 40 50
Output load (L_CMOS) [pF]
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* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.
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(7-5) Output Voltage [cont'd]
fo = 170 MHz, Rise time/Fall time: A (Default) & B (Fast)

Von, L_CMOS = 15 pF, Temp. Char. Von, T_use = +25 °C, Output load Char.
35 35
3 = 3 —
; 25 — ; 25 a
5 2 5 2
= =
o 15 A o 15
£ =
S 1 g 1
5 5
g 05 —a—Vcc=18V [ g 05 —a—Vcc=18V ]
S —&—Vcc =25V || S o4 —a—Vcc =25V ||
—&—\Vcc =33V —&— Vcc = 3.3V
-0.5 _ 0.5 -
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 o 10 20 30 40 50
Temperature [°C] Output load (L_CMOS) [pF]
Voo, L_CMOS = 15 pF, Temp. Char. Voo, T_use = +25 °C, Output load Char.
3.5 T T T T 3.5 T
—A—Vcc=1.8V —a—Vcc=1.8V
3 ——Vec=25V ] 3 —a—Vcc =25V [
S 25 —&— Vce = 3.3V | S 25 —A—Vcc =33V ||
S S
S 15 S 15
S =
Ej 1 S} 1
=1 s
g 05 £ o5
S & =% o~ ST
-0.5 0.5
-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]

* Output load condition under L CMOS > 15 pF (dotted line
area) is not guaranteed, and the data is for reference.

(7-6) Phase Jitter
T use =+25°C
80

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

60

30

Phase Jitter (tp,) [ps]

20

10

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

Output frequency (fo) [MHz]

* Offset frequency

fo <10 MHz: 12 kHz to 1 MHz
10 MHz £ fo < 39 MHz: 12 kHz to 5 MHz
fo 2 39 MHz: 12 kHz to 20 MHz
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(7-7) Jitter

Peak to Peak Jitter, T_use = +25 °C

Peak to Peak Jitter (t,,) [ps]

200
180
160
140
120
100
80
60
40
20
0

B

—a—\/cc =18V

—A—Vcc =25V ||
—a&—\cc =3.3V [}

\
\

N

0 10 20 30 40 50 60 70 80 90 100110120130140150160170
Output frequency (fo) [MHz]

RMS Jitter, T_use = +25 °C

RMS Jitter (trus) [ps]

25

20

15

10

0

|

—a—\/cCc =18V
—&—\cc =25V
—a&—\/cc = 3.3V

N

EEER

0 10 20 30 40 50 60 70 80 90 100110120130140150160170
Output frequency (fo) [MHz]

Cycle to Cycle Jitter, T_use = +25 °C

Cycle to Cycle Jitter (t,.;) [ps]

130
120
110
100
90
80
70
60
50
40
30
20
10
0

—a—\/cc =18V
—&—\cc =25V
—a&—\/cc = 3.3V

s d

0 10 20 30 40 50 60 70 80 90 100110120130140150160170
Output frequency (fo) [MHZz]
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(7-8) Output waveform
fo = 19.2 MHz, Rise time/Fall time: A (Default)

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
/ [
2.5 25

] AN \

g 1] s 1] |

5 =]

g g1 | I |
\ el L \ I \
0 \ \ i | \

Time [10 ns / div] Time [10 ns / div]
Vee =1.8V,L_CMOS =15 pF, T_use = +25 °C
3.5
3

E 2.5

% 2

e y. i

1/ \
| / \

N /
Time [10 ns / div]

fo = 19.2 MHz, Rise time/Fall time: B (Fast)

Vee =3.3V,L_CMOS =15 pF, T_use = +25 °C Vee =25V, L_CMOS =15 pF, T_use = +25 °C
3.5 35
3 [ [~ 3
s 25 s 25 /
ga 2 §’ 2
i g
s 15 5 15
3 1 3 1
0.5 \ 0.5 \ \
o o
Time [10 ns / div] Time [10 ns / div]
Vee = 1.8V, L_CMOS = 15 pF, T_use = +25 °C
3.5
3
s 25
ga 2
i
s 15
3 1
0.5
o

Time [10 ns / div]
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(7-8) Output Waveform [cont'd]
fo = 19.2 MHz, Rise time/Fall time: C (Slow)

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

2.5

1.5

0.5

‘ /

/

/

Time [10 ns / div]

fo = 40 MHz, Rise time/Fall time: A (Default)
Vee =3.3V,L_CMOS =15 pF, T_use = +25 °C

3.5 35
3 / 3
[ /
25 25
AN [ z . ~ \
. I | . I/ , \\
5 1 5 1
. \ \ Tl \ | \
NI \ N [ \
Time [10 ns / div] Time [10 ns / div]
Vee =1.8V,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
@

—

\

/

\ /

\

/
I
/
J

|

\ /
|
|

Time [5 ns / div]

Output voltage [V]

3.5

3

25

2

1.5

N an

\ [l ]\

Time [5 ns / div]

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

Output voltage [V]

3.5

3

2.5

2

1.5

1

0.5

(o}

./

N/

Time [5 ns / div]
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(7-8) Output Waveform [cont'd]
fo = 40 MHz, Rise time/Fall time: B (Fast)

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 // T //” 3
2.5 25
= A I //
s, Sl [
g, g 1] |
\ \ oo |1 l
) N )
Time [5 ns / div] Time [5 ns / div]
Vee =1.8V,L_CMOS =15 pF, T_use = +25 °C
3.5
3
= 2.5
? . / \
|/ | [ \
) [ [
0.5
R /
Time [5 ns / div]

fo = 60 MHz, Rise time/Fall time: A (Default) & B (Fast)

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
. ~ T AT

AR YA ..
’/\ s \

I

1

N
@

\ \

\ \

1 \ 1 \
el \ oo || \ /
0 J \\‘ 0 J \\

Output voltage [V]

Output voltage [V]

Time [5 ns / div] Tim:[;ns / div]
Vee = 1.8V, L_CMOS = 15 pF, T_use = +25 °C
3.5
3
E 2.5
S 2
g s r/""' \ T\
Y A W YA
B R W/ A
N ] \_

Time [5 ns / div]
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(7-8) Output Waveform [cont'd]
fo = 80 MHz, Rise time/Fall time: A (Default) & B (Fast)

Vee =3.3V,L_CMOS =15 pF, T_use = +25 °C Vee =25V, L_CMOS =15 pF, T_use = +25 °C
-3 y. 4 \ praddn .3
A [
== [ ="
) N | - A W -
T \ "o \ \

{
O

LN, N

Time [5 ns / div] Time [5 ns / div]
Vee =1.8V,L_CMOS =15 pF, T_use = +25 °C

3.5

° €

0

3

N
@

=
I —\
S A VA

o
[
\

\ \
\\
Time [5 ns / div]

° €

fo = 122.88 MHz, Rise time/Fall time: A (Default) & B (Fast)

Vee =3.3V,L_CMOS =15 pF, T_use = +25 °C Vee =25V,L_CMOS =15 pF, T_use = +25 °C
3 ~\ —\ 3
N EEVER /AR
. \ [\ z, T\ ~\
o \ / \ \ [\
17 VL R Y (R W A
el \ \ / \ \

\ \‘\‘\‘ 0.5 \
. -/ -, ., ./
Time [2.5 ns / div] Time [2.5 ns / diV]

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

3.5

3

N
a

Output voltage [V]
= !
o

N

~\

/L

o

o e
//
"

N N/

Time [2.5 ns / div]

o
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(7-8) Output Waveform [cont'd]
fo = 170 MHz, Rise time/Fall time: A (Default) & B (Fast)

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 v N\ R
= 2.5 / \ /' = 25
s . [ \ '/ \ T . ~\ //\
S/ \ 1 \ Sl /0 /\
17/ \_/ \ - A B U

N

N N/ \ \ / |
NN J ~J N

Time [2.5 ns / div] Time [2.5 ns / diV]
Vee =1.8V,L_CMOS =15 pF, T_use = +25 °C

3.5

/
Q

° €

3

2.5

=

S 2

=

e N\

Z 15 \ \
= \
3

o/ \ \
/ N/ N

Time [2.5 ns / div]

0o
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[ 8] Test Circuit

(8-1) Waveform Observation
Power
supply

Vcc ouT ?O
L_CMOS

By-pass
capacitor

T

Power
supply

o

OE/ST GNDI

(8-2) Current Consumption Test
Power
supply

T@ﬂ

Vee oOUT—1 ——9°
By-pass L_CMOS

capacitor == I

OE/ST GNDT

|_|

Power
supply
* Disable current test should be OE = GND.

Stand-by current test should be ST = GND.

o

(8-3) Phase Jitter

Power
supply .
S 1S
—jvee outl— "
By-pass I T L_CMOS y
capacitor == =

Power
supply

*1 Signal Source Analyzer
Keysight: E5052B
Minimum frequency: 10 MHz

OE/ST GND

o

—

(8-4) Jitter (Peak to Peak, RMS, Cycle to Cycle)

OE/ST

Keysight: DSA series

Maximum analog bandwidth to 1 GHz
Sampling rate over 40 GHz/s

Jitter measurement software tool: EZJIT+
Measurement clock cycle > 50 000

Power
supply { —
Digital
Vcc ouT X .
By-pass T f L_CMOS Oscilloscope *2
capacitor = ==
Power o :
supply L 2 Digital Oscilloscope

GNDT

(8-5) Condition
(1) Oscilloscope
The bandwidth should be minimum 5 times wider than measurement frequency

The probe ground should be placed closely to the test point and the lead length should be as short as
possible

* It is recommended to use miniature socket. (Don’t use earth lead.)
(2) L_CMOS includes probe capacitance.

(3) A 0.1 uF bypass capacitor should be connected between V- and GND pins located
close to the device

(4) Use a current meter with a low internal impedance
(5) Power Supply
Power supply startup time (0 %Vcc — 90 %Vc) should be between 5 us and 500 ms
Power supply impedance should be as low as possible and GND line should be as short as possible
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(8-6) Timing Chart
(1) Output Waveform and Level
tr tf

Vee

80 %Vcce

50 %Vee

20 %Vcc_/ | \_

GND
= W SYM=tw/t X 100 (%)
o t
(2) OE/ST Function and Timing
OE/ST terminal Osc. circuit Output status
“H” Oscillation Specified frequency: Enable
w” OE: Oscillation L Weak pull d ). Disabl
ST: Oscillation stop ow (Weak pull down): Disable

Enable

OE/ST
Disable

>
< 2
tsta_oe
/tsta_st

tstp_oe
/tstp_st

ouT
Weak pull down *3

*1 The period from OE/ST =V, _to OUT = Low (weak pull down) (Disable)
*2 The period from OE/ST =V, to OUT = Enable

*3 Pulled down with Output pull down resistance (Rpy)

* Judging the start of output when output waveform is observed.

* OE/ST terminal voltage level should not exceed supply voltage when using OE/ST function.
Please note that OE/ST rise time should not exceed supply voltage rise time at the start-up.

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

Typically the output will be enable when OE/ST is open state, but the input pull resistance is large and

OE/ST terminal may drop to "L" level and be disable due to noise or leakage current.
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[ 9] Outline Drawing and Recommended Footprint

(9-1) SG-8018CG

254015
#4 |#3
7

EE
[
.H
—y
o

#1 42

_H

r

Units: mm

0.7 106

Terminal coating : Au plating

+ + 2
M For stable operation, it is recommended that 0.1 pF bypass
o capacitor should be connected between V. and GND
-T and placed as close to the V¢ pin as possible.
1.7
Reference Weight Typ.: 13 mg
Terminal Assignment
Pin # Connection Function
OE terminal
OE OE function Osc. Circuit Output
“H > Oscillation Specified frequency: Enable
1 _ “L” Oscillation Low (weak pull down): Disable
ST terminal
=T ST function Osc. Circuit Output
“H Oscillation Specified frequency: Enable
“L” Oscillation stop| Low (weak pull down): Disable
#2 GND GND terminal
#3 ouT Output terminal
#H4 Ve Ve terminal

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

Marking
Output frequency / ﬁ\ Model
w170 A 2
A 23 DM
Location of Pin #1 ./

\, Production lot number
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(9-2) SG-8018CE

3.24+0.2 Units: mm
#4 #3 #4
B
f
o= ¢
=) ¢ =5}
E E €0.35 D
Z [ae]
#1 #2 #1
o 1.3 10.95
e
_',_1
L
< . . .
— Terminal coating : Au plating
% % 7
z b4
1.4
: + =
For stable operation, it is recommended that 0.1 pF bypass
it capacitor should be connected between V. and GND
and placed as close to the V¢ pin as possible.
2.4
Reference Weight Typ.: 25 mg
Terminal Assignment
Pin # Connection Function
OE terminal
OE OE function Osc. Circuit Output
“ppr * Oscillation Specified frequency: Enable
1 “L” Oscillation Low (weak pull down): Disable
ST terminal
=T ST function Osc. Circuit Output
“ppr * Oscillation Specified frequency: Enable
“L” Oscillation stop| Low (weak pull down): Disable
#2 GND GND terminal
#3 ouT Output terminal
#H4 Ve Ve terminal

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

Model

Production lot number

Marking
S
Output frequency f
1,7/0/. 0A2
O |A|6/4AM
Location of Pin #1
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(9-4) SG-8018CB
Units: mm

7
"

i

b

F
H
H
¢
H
K
£
H
|
2
Z
%

=
N
3
W
i
i
i
i
&
&
§
§
b
3
N
§
\
3§
§
&
R

‘ % % ‘ Terminal coating : Au plating

1.6
: + |2
o~ For stable operation, it is recommended that 0.1 pF bypass
N capacitor should be connected between V. and GND
. and placed as close to the V¢ pin as possible.
2.54
Reference Weight Typ.: 51 mg
Terminal Assignment
Pin # Connection Function
OE terminal
OE OE function Osc. Circuit Output
“ppr * Oscillation Specified frequency: Enable

1 “L” Oscillation Low (weak pull down): Disable

ST terminal

=T ST function Osc. Circuit Output
“ppr * Oscillation Specified frequency: Enable
“L” Oscillation stop| Low (weak pull down): Disable

#2 GND GND terminal
#3 ouT Output terminal
#H4 Ve Ve terminal

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

Marking

Model

Output frequency %(

1|7]0|.[0|A|2

O |Al6/a|Am

Location of Pin #1

Production lot number
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(9-5) SG-8018CA
7.0+0.2

#4

5.0+0.2

#1

4.2

5.08

Reference Weight Typ.: 143 mg

Terminal Assignment

Units: mm

Terminal coating : Au plating

For stable operation, it is recommended that 0.1 pF bypass
capacitor should be connected between V. and GND
and placed as close to the V¢ pin as possible.

Pin # Connection Function
OE terminal
OE OE function Osc. Circuit Output
“H > Oscillation Specified frequency: Enable
1 _ “L” Oscillation Low (weak pull down): Disable
ST terminal
=T ST function Osc. Circuit Output
“H Oscillation Specified frequency: Enable
“L” Oscillation stop| Low (weak pull down): Disable
#2 GND GND terminal
#3 ouT Output terminal
#H4 Ve Ve terminal

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

Marking

Output frequency

Location of Pin #1

Model

Production lot number

Page 33/40

Spec No : SG-8018series_E_Ver2.0



SEIKO EPSON CORPORATION

[ 10 ] Moisture Sensitivity Level

Parameter Specification Conditions
MSL LEVEL 1 IPC/JEDEC J-STD-020D.1
[ 11 ] Reflow Profiles
IPC/JEDEC J-STD-020D.1
Temperature [ *C ]
W ; +260 °C OVER
+255 °C TN
- tp;atleast 30 s
250 Ramp-up rate
TL - +217 =C +3 °Cis Max "'ﬂ/ tL Ramp-down rate
] - - L -8 *Cis Max.
200 Tsmax - +200°C ?E;;%Lﬁi
150 L Temin ;+150°C ts _
60s to 120s
{ #1950 °C to +200 °C)
100 |-
m —
Time +25 *C to Peak
L l l l l l l L | | | | |
0 60 120 180 240 300 360 420 480 540 600 660 720 780
Time[s]
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