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CRYSTAL OSCILLATOR

SEIKO EPSON CORPORATION

RoHS

ﬁ Product Number (please contact usm
Compliant

PROGRAMMABLE
SG-8002 series
eFrequency range : 1 MHzto 125 MHz
eSupply voltage : 3.0V/33V/50V
eFunction : Output enable(OE) or Standby(sT)

eShort mass production lead time by PLL technology.
«SG-Writer available to purchase,
please contact Epson Toyocom or local sales representative.

. | /

I Specifications (characteristics)

Specifications *2

Item Symbol PT/ST ‘ PH, SH PC/SC Conditions / Remarks
1 MHz to 125 MHz — Vcc =4.5V to 5.5V (except SG-8002LB)
— 1 MHz to 80 MHz — Vcc =4.5V to 5.5V (SG-8002LB only)
Output frequency range fo

— — 1 MHz to 125 MHz |[Vcc=3.0Vt0 3.6 V
— — 1 MHz to 66.7 MHz|Vcc=2.7Vto 3.6 V

Supply voltage Vcc 45Vt055V 27Vto3.6V
-55 °C to +125 °C  (SG-8002CA/JF/JA/DC/DB)
Storage temperature T_stg -55 °C to +100 °C  (SG-8002JC) Store as bare product.
-40 °C to +125 °C  (SG-8002CE / LB)
Operating temperature T use -20°C to +70 °C/-40 °C to +85 °C *1
B: 450 x 10°°, C: 100 x 107 -20 °C to +70 °C
Frequency tolerance f_tol M: £100 x 10° M: £100 x 10° |-40 °C to +85 °C (except SG-8002JC) *3
— |  L#50x10° L:+50 x 10°  |-40 °C to +85 °C (SG-8002LB only) *3
40 mA Max. (SG-8002CE)
30 mA Max.
Current consumption Icc - (SG-8002LB) 28 mA Max. No load condition, Max. frequency
45 mA Max.
(SG-8002CA /JF [JC/ JA/ DC / DB)
Output disable current | dis 30 mA Max. 16 mA Max. OE=GND (PT.PH,PC) (except SG-8002LB)
- — [ 25 mA Max. 16 mMAMax. |OE=GND (PH,PC) (SG-8002LB only)
Stand-by current |_std 50 pA Max. ST =GND (ST,SH,SC)
40 % to 60 % —_ TTL load: 1.4 V, Max. load condition (except SG-8002LB)

CMOS load:50 % VCC level, Max. load condition

—_ 0, 0,
40 %10 60 % (except SG-8002LB)

* — 40 % to 60 % — 50 % Vcc, L_CMOS=15 pF, <80 MHz (SG-8002LB)
Symmetry *1 SYM 40 % 10 60 % |50 % Veo, L_CMOS=15 pF, Vec=3.0 V 10 3.6 V, <125 MHz
- - ° % |(sG-8002LB)
50 % Vcc, L_CMOS=15 pF, Vcc=2.7 V t0 3.6 V, <66.7 MHz
— — 40 % to 60 % (SG-8002L B)
45 % to 55 % *1
High output voltage VOH Vcc-0.4 V Min. lon=-16 mA (PT,ST,PH,SH ) , -8 mA (PC,SC)
Low output voltage VoL 0.4 V Max. lo.=16 mA (PT,ST,PH,SH) , 8 mA (PC,SC)
5 TTL Max _ Max. frequency and Max. Supply voltage
Output load condition L TTL ) (SG-8002CE/CA/JA/DC/DB)
(TTL) *1 — 5 TTL Max _ fO <90 MHz and Max. Supply voltage
’ (SG-8002JF /JC)
Max. frequency and Max. Supply voltage
15 pF Max. (SG-8002CE / JF / JC)
Output load condition Max. frequency and Max. Supply voltage
(CMOS) *1 L_CMOS - 15 pF Max. (SG-8002LB)
Max. frequency and Max. Supply voltage
15 pF Max. 25 pF Max 15 pF Max. (SG-8002CA / JA/ DC / DB)
Output enable / VIH 2.0V Min. 70 % VCC Min. OE terminal ST terminal
disable input voltage Vi 0.8 V Max. 20 % VCC Max. erminator ermina
. . 4 ns Max. — TTL load: 0.4 V to 2.4V level (except SG-8002LB)
Rise / Fall time *1 tr/ tf
e frattime f _ 3 ns Max. CMOS Ioad: 20 % VCC to 80 % VCC level
Start-up time t_str 10 ms Max. Time at minimum supply voltage to be 0 s
Frequency aging f_aging +5x 107/ year Max. +25 °C, VCC=5.0 V/ 3.3 V (PC,SC) First year

*1 Operating temperature, the available frequency, symmetry, output load conditions and rise/fall time, please refer to “Outline specifications” page.
*2 PLL-PLL connection & Jitter specification, please refer to “Jitter specifications and characteristics chart” page.
*3 Refer to “Outline specifications” (Frequency range) for “M” and "L” tolerance availability. Checking possible by the Frequency checking program.
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- External dimensions and Recommended footprint (Unit:mm)
SG-8002CE Ceramic SON 4pin 3.2x2.5x1.05 mm
3.2+0.2 C (ex.0.01 pF)
# #____ #3 22 44 14
£125.00) ]
E1250C ; o) #a #3 %
\0 SClSlA) o | ~ = Compliant
#1 w2 #2 0.9 # )
] l
2 %
5 “ %L w2
|t \

SG-8002LB SOJ 4pin 5.0x3.2x1.2 mm
5.0 +£0.2
#4 #3
Metal may be exposed on the
H_H H—H >
top or bottom of this product. 16 ROHS
This will not affect any quality, : |
E 125.0B © : reliability or electrical spec. ﬁ
o~
O FCC21A > Y © ; Compliant
|=m—= — — ¥ N
#1 #2 “
L AY

1.2 Max.
f—

0.1

l.gﬁ Oomin.  (0.35) 2.5 (0.35)

2.54

SG-8002CA Ceramic SON 4pin 7.0x5.0x1.4 mm 18

C

= - 3 > (ex. 0.01 uF)
ok
E 125.000 | 3 . <y —
OPHCO35C | * - ) -
#2 | @ 508 #1

g gz #2 Resist |: Compliant

5,002

4.2

=9 5.08
?O
O o1 4=
l————/ -
5.08
SG-8002JF SOJ 4pin 7.1x5.1x1.5 mm RoHS
P 7.1+0.2 R ﬁ
T prag 18 Compliant
o =t 7y C
1 Metal may be exposed on the top (ex. 0.01 uF)
E 125.00C or bottom of this product. This will A
g g not affect any quality, reliability or N
2PH 9245A al =z electrical spec. i |
(o] O1l< s T
A\ 4 Illll ~
= = v . LITTTTTTTTTY -
#1 #2 Resist
é [
=8 : 5.08
Odolle  cog 7 o] | ss | o
0 Min L P
Note.
OE Pin (PT, PH, PC) Pin ma
OE Pin = "H" or "open": Specified frequency output. Pin | Connection To maintain stable operation, provide a
OE Pin ="L" Output is high impedance. 1 OEor ST 0.01uF to 0.1uF by-pass capacitor at a loca-
_ > GND tion as near as possible to the power source
ST Pin (ST, SH, SC) terminal of the crystal product (between Vcc -
- . - 3 ouT
ST Pin="H"or "open": Specified frequency output. 2 VCC GND).

ST Pin = "L" Output is low level (weak pull - down), oscillation
stops.
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I External dimensions and Recommended footprint (Continued) (Unit:mm)
SG-8002JC SOJ 4pin 10.5x5.8x2.7 mm  Package and pin compatible with SG-636. RoHS
10.5 Max. ﬁ
#a #3 13 Compliant
= = ) Metal may be exposed on the top H—
bott f thi duct. Thi ill
E125.0000 C || of & not affect any qualiy, relabilty or ﬂ 3
2PH 9357B O ) g electrical spec.
] F N
E PR g
| i T— * ™~
0‘5_1_»‘ }4_ 5.08 ‘ N (1.0 (1.0) 5.08
0.05Min. 3.6
SG-8002JA SOJ 4pin 14.0x9.8x4.7 mm  Package and pin compatible with SG-615. RoHS
14.0 Max. " Compliant
#o__ — 3 13
4—47
EPSON 3
100.0000 C 8| 2 3
[ee] d
2PH 9357B ® .
— =—— 1
\ NP U N5 o 508
051 ol g + 7.62
5.08 0.25Min.
SG-8002DC DIP half size RoHS SG-8002DB DIP full size RoHS
ﬁ ﬁ " Compliant #14 ﬁ " Compliant
EPSON ° 16.0000 C 2PH ©
100.0000 C S ™
2PH  9357B (OEPSON 9357B ©
= = =/ L ——4
#1137 Max. #4 #1 19.8 Max, #7
?é 7.62 ?é 7.62
s >
™ ™
) [Te)
3 g 0.25 3= 0.25
S [ 90°~105° 2 90°~105°
o) T
N N
Note.
OE Pin (PT, PH, PC) Pin ma Pin map: SG-8002DC Pin map: SG-8002DB
OE Pin ="H" or "open": Specified frequency output. Pin | Connection Pin | Connection Pin | Connection
OE Pin = "L": Output is high impedance. 1 OEor ST 1 OEor ST 1 OEor ST
ST st o 50 o g o
ST Pin="H"or "open": Specified frequency output.
= 4 VCC 8 VCC 14 VCC

ST Pin ="L": Output is low level (weak pull - down), oscillation
stops.
To maintain stable operation, provide a 0.01uF to 0.1uF by-pass capacitor
at a location as near as possible to the power source terminal of the crys-
tal product (between Vcc - GND).

I Products number
(Please contact us for each product.)

SG-8002CE: Q3321CExxxxxx00 SG-8002JC: Q3307JCx2xxxx00
SG-8002LB: Q3323LBxxxxxx00 SG-8002JA: Q3306JAX2xxxx00
SG-8002CA: Q3309CAX0xxxx00 SG-8002DC: Q3204DCx2xxxx00

SG-8002JF: Q3308JFx2xxxx00 SG-8002DB: Q3203DBx2xxxx00
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Supply .
L Operating Output load Output rise time /
Model vl temperature condition Sty Ou? ut fall time
tage P
. . 40%1060% (L4 V,L_TTL=5 TTL+15 pF, f0<125 MHz) _
PT/ST 20°C+70°C  Iorr 15pF 45%1055% (1.4 V,L_TTL=5TTL+15 pF, f0<66.7 MHz) 4218 :z mi Eg'i x :2 g‘g xt—gtzmz;
45 V to|-40 °C to +85 °C 45%1055% (L4 V, L_TTL=5 TTL+15 pF, f0=27.0 MHz) : - O 4 VL TTL=Max.
55V | Loeciorrooc |15PF  (0SI25MHZ)  [40%1060% (50% VCC, L_CMOS=15 pF, f0125 MHz)
se.8002cE | PHISH 25pF  (f0<100 MHZ) |45 %055 % (50 % VCC, L_CMOS=25 pF, f0<66.7 MHz) _ |3.0 ns Max. (20 % VCC to 80 % VCC,L_CMOS=Max.)
40°Cto+85°C |25 pF  (f0<27 MHz) _ |45%1t055% (50 % VCC, L_CMOS=25 pF, f0<27.0 MHz)
30 V to 40 %1060 % (50 % VCC, L_CMOS=15 pF, 0125 MHz)
0 V) 0, = <
PCISC 22 \</ 15/40°C10+85°C |15 pF 45%1055% (50% VCC, L_CMOS=15 pF, f0<40 MHz) 3.0 ns Max. (20 % VCC to 80 % VCC,L_CMOS=Max.)
Sey 40%1060 % (50 % VCC, L_CMOS=15 pF, f0<66.7 MHz)
45Vl , ., o |15pF 40%1060 % (50 % VCC, L_CMOS=15 pF, 080 MHZ) . ) _
PHISH |55y |40°C10+85°C [o0 e (10550 MHz) 45 %1055 % (50 % VCC, L_CMOS=25 pF, f0s50 MHz) 3.0ns Max. (20 % VCC to 80 % VCC,L_CMOS=Max.)
SG.8002LE 30 V to 40 %1060 % (50 % VCC, L_CMOS=15 pF, 0125 MHz)
0 o o = <
PC/SC 23 \<, g|40°Cto+85°C |15pF 45%1085% (50 % VCC, L CMOS=15 pF, 0<40 MHz) 3.0ns Max. (20 % VCC to 80 % VCC,L_CMOS=Max.)
Sev 40%1060 % (50 % VCC, L_CMOS=15 pF, f0<66.7 MHz)
0 [ =! <
et sy 8 (YT LIS
20°C10+70°C |15pF (f0s125 MHz) AV.L =15 pF, 102 2.0nsMax. (0.8 Vto2.0 V,L_CMOSS25pF)
PTIST 25pF  (f0<66.7 MHz) || (1.4 V. L_CMOS=25 pF, 0<66.7 MH2) 40nsMax. (0.4V1to2.4V,L_CMOS orL_TTL=Max)
P =06. 45%1055% (L4 V,L_TTL=5 TTL+15 pF, f0<66.7 MHz) : - O AVl —TTL=Max.
45 V t0|-40°Ct0+85°C_ |15pF  (f0=40 MHz) |40 %1060 % (L4 V, L CMOS=15 pF, f0<40 MHz)
0 0y 0 =
ir e ORoR0 031CE Louo e b
SG-8002JF 20°Ct0+70°C  |25pF  (f0<90 MHz) o VEt =20 Pr, 19590 3.0nsMax. (20 % VCC to 80 % VCC,L_CMOS<25pF)
PHISH 50pF  (f0<50 MHZ) || (50 % VCC, L_CMOS=50 pF, f0s50.0 MHz) |\ 1o (50 06 VCC to 80 % VCC.L_CMOS=Max.)
P = 45%1055% (50 % VCC, L_CMOS=25 pF, f0<66.7 MHz) |+ : 0 o VEC.L =Max.
40°Ct0+85°C_|15pF (f0s40 MHz) |40 %1060 % (50 % VCC, L_CMOS=15 pF, 040 MHz)
30 V to 15 pF 40 %1060 % (50 % VCC, CL=15 pF, f0<125 MHz)
peise 138V | 40ecorgsec |SOPF_ (0SA0MHZ)  |45%1055 % (50 % VCC, CL=30 pF, 0540 MHZ) 3.0nsMax. (20 % VCC to 80 % VCC,L_CMOS<15pF)
0, 0, =
g'g \y to 15 pF 40%1060 % (50 % VCC, CL=15 pF, f0<66.7 MHz) 4.0ns Max. (20 % VCC to 80 % VCC,L_CMOS=Max.)
40%1060 % (L4 V, L_TTL=5 TTL+15 pF, f0<125 MHz)
X o |STTL+15pF (0125 MHZ -
20°C10+70°C  1og oF ?fos(ss 7 MHz) : (1.4 V. L_CMOS=25 pF, {066.7 MH2) 2.0ns Max. (0.8 V to 2.0 V,L_CMOS orL_TTL=Max)
PT/ST : 459%1055% (1.4 VL TTL=5 TTL+15 pF.1066.7 MHz) [ e U (00 02 =Gl 22 o = 202
SG-8002CA 40°C 10485 °C |5 TTL+15 PF (10540 MHZ) (40 % 1060 % (1.4 V, L_CMOS=15 pF, f0s55.0 MHz) : - O 4V 1 TE=hax.
45V to 15pF  (f0s55MHz)  |45%t055% (1.4 V,L TTL=5 TTL+15 pF, f0=40.0 MHz)
- 0, 0 0y —
SG-8002JA 55V ] . 25pF (osizsmiz |0%1060% (50%VCC,L_CMOS=25 pF, 105125 iHz)
20°C+70°C 15, e (f0<66.7 MH2) (50 % VCC, L_CMOS=50 pF, f0<66.7 MH2) |5 ) o (20 96 VCC to 80 % VCC,L_CMOSS25pF)
SG-8002DB | pp/sH 459%1055% (50 % VCC,L_CMOS=25 pF, 10s66.7 MH2) | 02 U 00 v s 0 bl —Cu e b
40°Cto+g5°c |15PF  (OSS5MHZ)  |40%1060% (50% VCC, L_CMOS=15 pF, f0s55.0 MHz) | : - :
SG-8002DC 25pF  (f0s40 MHz)  |45%1t055% (50 % VCC, L_MOS=25 pF, f0<40.0 MHz)
30 V to 15pF 40 %1060 % (50 % VCC, L_CMOS=15 pF, 0125 MHz)
boise 128V | sgeciorgsec |P0PF  (0S40MH2)  45%1055% (50% VCC, L_CMOS=30 pF, 10540 MH2) 3.0ns Max. (20 % VCC to 80 % VCC,L_CMOS<15pF)
0, 0, =
g'g \y to 15 pF 40%1060% (50 % VCC, L_CMOS=15 pF, 0s66.7 MHz) |0 'S Max. (20% VCC {0 80 % VCC L_CMOS=Max)
40 %1060 % (L4 VL_CMOS=15 pF, f0<125 MHz)
- _
oT/ST inglS (foi(lfgggJH'\g'z) (1.4 V,L_TTL=5 TTL+15 pF, f0<90.0 MHz) ~ |2.0nsMax. (0.8 Vto 2.0 V,L_CMOS orL_TTL=Max,
bl (i0266.7 MH2) (1.4 V,L_CMOS=25 pF, f0<66.7 MHz) 40nsMax. (0.4V to2.4V,L_CMOS or L_TTL=Max)
45 V10| b0 uc 10470 °C P =06. 45%1055% (L4 V,L_TTL=5 TTL+15 pF, f0<66.7 MHz)
55V 15pF  (f0<125MHz) |40%1060% (50% VCC,L_CMOS=15 pF, 10125 MHiz)
se-80023C | PHISH BoF (0590 MHY) (50 % VCC, L_CMOS=25 pF, f0=90 MHz) 3.0nsMax. (20 % VCC to 80 % VCC,L_CMOS<25pF)
SOpF  (f0s66.7 MHZ) (50 % VCC, L_CMOS=50 pF, f0<50 MHz) 40nsMax. (20 9% VCC to 80 % VCC,L_CMOS=Max.)
P =06. 45%1t055% (50 % VCC, L_CMOS=25 pF, f0<66.7 MHz)
30 V to 15pF 40 %1060 % (50 % VCC, L_CMOS=15 pF, 0125 MHz)
poise B8V | o0ecioar0ec |30PF  (0S40MHz) |45 %1055 % (50 % VCC, L_CMOS=30 pF, 10540 MHz) 3.0nsMax. (20 % VCC to 80 % VCC,L_CMOS<15pF)
27 V to 4.0nsMax. (20 % VCC to 80 % VCC,L_CMOS=Max.)
Sev 15 pF 40%1060 % (50 % VCC, L_CMOS=15 pF, f0<66.7 MHz)

» TABLE OF FREQUENCY RANGE

Frequency tolerance
Model | | Frequenc
Supply voltage . i Operating Temperature
PT/ ST 1.0 MHz to 125 MHz B,C
SG.8002CE PH/ SH 45ViossV LOMHzto 27 MHz M
PC/SC 3.0Vto36V 1.0 MHz to 125 MHz B.CM
27Vto36V 1.0 MHzto 66.7 MHz s
PH/ SH 45V 1055V 1.0 MHzto 80 MHz B,C
SG-8002LE 1.0 MHzto 27 MHz M,L
PC/ SC 3.0Vto36V 1.0 MHz to 125 MHz BCML
2.7Vto3.6V 1.0 MHzto 66.7 MHz T
PT/ ST 1.0 MHz to 125 MHz B,C
SG.B002IF PH/ SH 45VIes5Y 1.0MHzto 40 MHz M
PC/ SC 3.0Vto36V 1.0 MHz to 125 MHz B.CM
2.7Vto3.6V 1.0 MHzto 66.7 MHz T
SG-8002CA PT/ ST 1.0 MHz to 125 MHz B,C
SG-8002JA PH/ SH 45Vio55V LOMHzto 55 MHz M
SG-8002DB 3.0Vto36V 1.0 MHz to 125 MHz
SG-8002DC PC/ SC 27Vto36V 1.0 MHzto 66.7 MHz BCM
EL// SSL 45Vto55V 1.0 MHz to 125 MHz B,C
SG-8002JC PC/ SC 3.0Vto36V 1.0 MHz to 125 MHz B.C
2.7Vto3.6V 1.0 MHzto 66.7 MHz ’

Frequency tolerance: B:+50x10°(-20 °C to +70 °C ), C:+100x10°® (-20 °C to +70 °C ), M:+100x10°° (-40 °C to +85 °C ), L:+50x10°® (-40 °C to +85 °C )
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I sG-8002 series Jitter specifications and characteristics chart

mPLL-PLL connection
Because we use a PLL technology, there are a few cases that the jitter value will increase when SG-8002 is connected to another
PLL-oscillator.
In our experience, we are unable to recommend these products for the applications such as telecom carrier use or analog video

clock use. Please be careful checking in advance for these application (Jitter specification is Max.250 ps/CL=15 pF)
Jitter Specifications

Model =l Jitter ltem Specifications Remarks
Voltage
Cycle to cycle 150 ps Max. 33 MHz < fo < 125 MHz, L_CMOS=15 pF
PT/PH 50V 405V 200 ps Max. 1.0 MHz < fo < 33 MHz, L_CMOS=15 pF
ST/SH - Peak to peak 200 ps Max. 33 MHz < fo < 125 MHz, L_CMOS=15 pF
250 ps Max. 1.0 MHz < fo < 33 MHz, L_CMOS=15 pF
Cycle to cycle 200 ps Max. 1.0 MHz < fo < 125 MHz, L_CMOS=15 pF
SC/PC 33V0.3V Peak to peak 250 ps Max. 1.0 MHz < fo < 125 MHz, L CMOS=15 pF

mRemarks on noise management for power supply line
We do not recommend inserting filters or other devices in the power supply line as the counter measure of EMI noise reduction.
This device insertion might cause high-frequency impedance high in the power supply line and it affects oscillator stable drive.
When this measure is required, please evaluate circuitry and device behavior in the circuit and verify that it will not affect oscillation.
Start up time (0 % Vcc to 90 % Vcc) of power source should be more than 150 ps.

mSG-8002 series Characteristics chart

50 Current consumption (Vcc=5.0V) 60 Symmetry 5.0 V CMOS Level 3.0 Output Rise time (CMOS Level)
40 25 pF 45V
%5 [ 25 3.0V 50V
e e £33V )
<E( 30 ? — 15 pF @ 36V 55V
B’ o © 50 50 pF £ 20
320 é g 27V
10 @ 45 o
0 15
x
40
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 10
Frequency(MHz) Erequency(MHZz) 10 15 20 25 30 35 40 45 50 55
50 __ Disable Current (Vee=5.0v) 60 Symmetry 3.3 V CMOS Level Load capacitance (pF)
Output Fall time (CMOS Level)
3.0 I \
40 < 55 | 45V
< So% 30 pF— 3.0V 50V
£ 30 2 — 25 33V 55V
e © 50 = ’g 3.6 v
=120 — E 15 pF =
A £ 2027V
10 @45 SR
©
40 L5
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 ’
Frequency(MHZz) Frequency(MHz)
50 Stand-by Current Symmetry 5.0V TTL Level 10
60 10 15 20 25 30 35 40 45 50 55
Load capacitance (pF)
40 .
_ 3 55 mpr| | I—r 2.0 — Outout Rise time (TTL | evel)
< 30 > LT |15pF
= = 50 e P I B R
Q [%4)
% 20 — g £ 15 == 22&*
_ — [} === ——
| s c 55V
10 — | @ 45 N
@ 1.0
40 x
25 3.0 35 40 4550 55 6.0 0O 20 40 60 80 100 120 140
Vece (V) Frequency(MHz)
10Ld15. 20F25 30
Output load vs. Additional Current consumption Voltage coefficient [ Vcc vs I_dis,|_std ] oad capacitance (pF)
20 ‘ 2.0 \ \ [ [ 2.0 — Output Fall time (TTL Level)
18 |— Vo= 55 DF 1.8 [—I_dis(Va)=Times(Va)x|_dis(5.0V) )
T 16 } P is [_std(va)=Times(Va)x|_std(5.0v)
E 1 50 pF 1.4 =~
S J/ 15 pF | o 12 £ 15 45V
o 10 T S GE) 1.0 0] =22 5.0V e
> g 30 pF £ 08 E S 55V
o = o £ o .
< — =
c 6 0.6 = 1.0
o ©
% 4 0.4 L
22 0.2
0 20 40 60 80 100 120 140 25 30 35 40 45 50 55 6.0 10 15 20 25 20
Frequency(MHz) Vcee (V) Load capacitance (pF)




