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Product Lineup 

MHz  
 SPXO / SPSO 

CMOS 
SG2016CAN ...............................55 
SG-210STF .................................55 
SG3225/5032/7050CAN .............55 

CMOS Programmable 
SG-8200CJ ................................ 57 
SG-8200CG ............................... 57 
SG-8201CJ ................................ 59 
SG-8201CG ............................... 59 
SG-8018 series .......................... 61 
SG-8101 series .......................... 63 

CMOS Spread Spectrum 
SG-9101 series .......................... 65 

Programming tool 
SG-Writer II ................................ 67 

LV-PECL
SG2016/2520EHN ..................... 68 
SG2016/2520EGN ..................... 70 
SG3225/5032/7050EEN ............ 72 
SG3225/5032/7050EAN ............ 73 

LV-PECL Programmable
SG-8506CA ................................ 75 

LV-PECL Selectable
SG-8503CA ................................ 77 
SG-8504CA ................................ 77 

LVDS 
SG2016/2520VHN ..................... 68 
SG2016/2520VGN ..................... 70 
SG3225/5032/7050VEN ............ 72 
SG3225/5032/7050VAN............. 73 

HCSL 
SG3225HBN .............................. 74 
SG2016/2520HHN ......................69 
SG2016/2520HGN ..................... 71 

kHz

SPI or I2C bus 
RX6110SA B .............................. 39 

SPI bus 
RX4901CE ................................. 23 
RX4111CE ................................. 26 
RX-4803SA/LC .......................... 31 
RX-4035SA/LC .......................... 33 
RX-4571LC/SA .......................... 36 
RX-4045SA ................................ 41 

I2C bus 
RX8901CE ................................. 21 
RX8111CE ................................. 25 
RX8804CE ................................. 27 
RX8130CE ................................. 28 
RX8900SA/CE ........................... 29 
RX-8803SA/LC .......................... 30 
RX-8035SA/LC .......................... 32 
RX-8731LC ................................ 34 
RX-8571SA/LC .......................... 35 
RX-8564LC ................................ 37 
RX8010SJ .................................. 38 
RX-8025SA ................................ 40 

kHz

FC1610AN ................................. 9 
FC1610BN ................................. 10 
FC2012SN ................................. 11 
FC2012AN ................................. 12 
FC-12M ...................................... 13 
FC3215AN ................................. 14 
FC-135R/135 ............................. 15 

kHz

CMOS 
SG-3031CM ............................... 16 
TG-3541CE(DTCXO) ................. 17 

MHz

FA1008AN .................................. 43 
FA1210AN .................................. 44 
FA-118T ...................................... 45 
FA-128 ........................................ 46 
FA-20H ....................................... 47 
TSX-3225 ................................... 48 
FA-238V/FA-238 ......................... 48 

Built-in Thermistor 
FA1612AS .................................. 49 
FA2016AS .................................. 50 

TCXO / VC-TCXO 
Clipped sine wave 

TG2016SMN .............................. 82 
TG2520SMN .............................. 82 
TG1612SLN ............................... 82 
TG2016SLN ............................... 84 
TG2016SKA(AEC-Q100) ........... 134 
TG2016SLA(AEC-Q100) ........... 135 

CMOS 
TG2520CEN .............................. 85 
TG3225CEN .............................. 85 

Clipped sine wave or CMOS 
TG7050CMN/SMN(4pins).......... 86 
TG7050CKN/SKN(10pins) ......... 86 
TG-5510CA/TG-5511CA ............ 87 

(10pins/4pins)  
TG-5510CB/TG-5511CB ............ 88 

(10pins/4pins)  
TG5032SKN(10pins) ................. 89 
TG5032SMN(4pins) ................... 89 
TG5032CKN(10pins) ................. 89 
TG5032CMN(4pins) ................... 89 
TG5032CFN/SFN(4pins) ........... 90 
TG5032CGN/SGN(10pins) ........ 91 

MHz  
 TCXO / VC-TCXO 

kHz Products 
Crystal Unit 

FC2012AA(AEC-Q200) ............. 114 
SPXO / SPSO kHz Range 
CMOS 

SG-3031CMA(AEC-Q100)......... 115 
TCXO 

TG-3541CEA(DTCXO AEC-Q100 ) 116 
Real Time Clock Module 
I2C bus 

RA8000CE(AEC-Q100) ............. 117 
RA8804CE(AEC-Q100) ............. 121 
RA8900CE(AEC-Q200) ............. 122 

SPI bus 
RA4000CE(AEC-Q100) ............. 119 

MHz Products 
Crystal Unit  

FA2016AA(AEC-Q200) .............. 123 
FA-238A(AEC-Q200) ................. 124 
FA2016ASA(AEC-Q200) ........... 125 

SPXO / SPSO MHz Range 
CMOS Spread Spectrum  

SG-9101CGA(AEC-Q100) ......... 131 
CMOS Programmable 

SG-8201CJA(AEC-Q100) .......... 127 
SG-8101CGA(AEC-Q100) ......... 129 

CMOS 
SG2016CAA(AEC-Q200) ........... 126 
SG2520CAA(AEC-Q200) ........... 126 

TCXO / VC-TCXO 
TG2016SKA(AEC-Q100) ........... 134 
TG2016SLA(AEC-Q100) ........... 135 

RF Transmitter Module 
SR3225SAA(AEC-Q100) ............ 133 

Gyro Sensor 
XV4001B*/K*(AEC-Q200)........... 136 
XC1011SD(AEC-Q200) .............. 137 

VCXO / VCSO 
CMOS 

VG7050CDN .............................. 93 
LV-PECL

VG3225EFN ............................... 94 
VG5032EFN ............................... 94 
VG7050EFN ............................... 94 
VG7050EBN .............................. 95 
VG7050EAN(Programmable) .... 96 
VG7050ECN(Programmable) .... 96 

LVDS 
VG3225VFN ............................... 94 
VG5032VFN ............................... 94 
VG7050VFN ............................... 94 

MHz  
VCXO / VCSO 

XV7021BB .................................. 107 
XV7081BB .................................. 108 
XV7011BB .................................. 109 
XV7001BB .................................. 110 
XV-3510CB ................................. 111 

RF Transmitter Module 
SR3225SAA  ............................. 99, 133 

IMU 
M-G330PDG0 ............................. 102 
M-G366PDG0 ............................. 103 

/  
M-A342AD10 .............................. 104 
M-A352AD10 .............................. 105 
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Productt Index

F FA1008AN 43 R RX-8564LC 37 S SG-8201CJ/CG 59

FA-118T 45 RX-8571SA/LC 35 SG-8201CJA(AEC-Q100) 127

FA1210AN 44 RX-8731LC 34 SG-8503CA 77

FA-128 46 RX-8803SA/LC 30 SG-8504CA 77

FA1612AS 49 RX8804CE 27 SG-8506CA 75

FA2016AA(AEC-Q200) 123 RX8900SA/CE 29 SG-9101 series 65

FA2016AS 50 RX8901CE 21 SG-9101CGA(AEC-Q100) 131

FA2016ASA(AEC-Q200) 125 S SG2016CAA(AEC-Q200) 126 SG-WriterII 67

FA-20H 47 SG2016CAN 55 SR3225SAA 99, 133

FA-238 48 SG2016EGN/VGN 70 T TG1612SLN 83

FA-238V 48 SG2016EHN/VHN 68 TG2016SKA 134

FA-238A(AEC-Q200) 124 SG2016HGN 71 TG2016SLA 135

FC-12M 13 SG2016HHN 69 TG2016SLN 84

FC-135 15 SG-210STF 55 TG2016SMN 82

FC-135R 15 SG2520CAA(AEC-Q200) 126 TG2520CEN 85

FC1610AN 9 SG2520EGN/VGN 70 TG2520SMN 82

FC1610BN 10 SG2520EHN/VHN 68 TG3225CEN 85

FC2012AA 114 SG2520HGN 71 TG-3541CE(DTCXO) 17

FC2012AN 12 SG2520HHN 69 TG-3541CEA(DTCXO AEC-Q100 ) 116

FC2012SN 11 SG-3031CM 16 TG5032CFN/SFN(4pins) 90

FC3215AN 14 SG-3031CMA(AEC-Q100) 115 TG5032CGN/SGN(10pins) 91

M M-A342VD10 104 SG3225CAN 55 TG5032CKN/CMN 89

M-A352AD10 105 SG3225EAN 73 TG5032SKN/SMN 89

M-G330PDG0 102 SG3225EEN 72 TG-5511/TG-5510CA 87

M-G366PDG0 103 SG3225HBN 74 TG-5511/TG-5510CB 88

R RA4000CE(AEC-Q100) 119 SG3225VAN 73 TG7050CKN/CMN 86

RA8000CE(AEC-Q100) 117 SG3225VEN 72 TG7050SKN/SMN 86

RA8804CE(AEC-Q100) 121 SG5032CAN 55 V VG3225EFN/VFN 94

RA8900CE(AEC-Q200) 122 SG5032EAN 73 VG5032EFN/VFN 94

RX-4035SA/LC 33 SG5032EEN 72 VG7050CDN 93

RX-4045SA 41 SG5032VAN 73 VG7050EAN(Programmable) 96

RX4111CE 26 SG5032VEN 72 VG7050EBN 95

RX-4571LC/SA 36 SG7050CAN 55 VG7050ECN(Programmable) 96

RX-4803SA/LC 31 SG7050EAN 73 VG7050EFN/VFN 94

RX4901CE 23 SG7050EEN 72 X XC1011SD 137

RX6110SA 39 SG7050VAN 73 XV-3510CB 111

RX8010SJ 38 SG7050VEN 72 XV4001B*/K*(AEC-Q200) 136

RX-8025SA 40 SG-8018 series 61 XV7001BB 110

RX-8035SA/LC 32 SG-8101 series 63 XV7011BB 109

RX8111CE 25 SG-8101CGA(AEC-Q100) 129 XV7021BB 107

RX8130CE 28 SG-8200CJ/CG 57 XV7081BB 108
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kHz Crystal Products 

kHz Products  
kHz  Recommendation Products 

kHz 32.768 kHz

P  
[mm]  (+25 °C) 

[× 10-6] 
Max. 
[k ] [pF] [°C] 

 
( : +25 °C Typ.) 

9 FC1610AN 1.6 x 1.0 x 0.5t   
 32.768 kHz ±20 90

7 
9 

12.5 
-40 to +85 

(B): 
-0.04 × 10-6 / °C 2 Max. 

f_tem =B (Ti- ) 2 

FC1610BN 1.6 x 1.0 x 0.5t   
 32.768 kHz ±20 

45 7 
9 

12.5 

+25 
60 -40 to +85
70 -40 to +105

FC2012SN 2.05 x 1.2 x 0.6t   
 32.768 kHz ±20 

90 7 
9 

12.5 

-40 to +85 

100 -40 to +105

1  FC2012AN 2.05 x 1.2 x 0.6t   
 32.768 kHz ±20 

50 7 
9 

12.5 

-40 to +85 

60 -40 to +105 

1  FC-12M 2.05 x 1.2 x 0.6t 

  
  32.768 kHz ±20 

±30 

90 7 
9 

12.5 

-40 to +85

 32 kHz   77.5 kHz 90 to 65 -40 to +85

1 FC3215AN 3.2 x 1.5 x 0.9t  
32.768 kHz ±20 

50 7 
9 

12.5 

-40 to +85 

60 -40 to +105 

1  

FC-135R 

3.2 x 1.5 x 0.9t 

  
  32.768 kHz 

±20 

50 

7 
9 

12.5 

-40 to +85

FC-135 

  
 32.768 kHz 70 -40 to +85

  32 kHz   77.5 kHz 70 to 45 -40 to +85

FC2012AA 
(AEC-Q200) 2.05 x 1.2 x 0.6t   

 32.768 kHz ±20 
40 7 

9 
12.5 

+25 
70 -40 to +105
75 -40 to +125

10 

1  

1  

7



kHz Crystal Products 

kHz  Recommendation Products 

kHz
SPXO

P  [mm] (+25 °C) 
[× 10-6] 

(T_use) 
[°C] 

 
[V] 

Max. [μA] 
(VCC = 3.3 V, 

No load, 
T_use) 

 

[pF] 

 

1  SG-3031CM 
3.2 × 1.5 × 0.9t  

32.768 kHz 5 ± 23 -40 to +105 1.1 to 5.5 1.3 15 VIO 

11  SG-3031CMA 
(AEC-Q100) 

TCXO

P [mm] 
 [× 10-6] 

/  (T_use)  [°C] 
 

[V] 

Max. [μA] 
(VCC = 3.0 V, 

No load, 
T_use) 

 

[pF] 

 

1  TG-3541CE 
3.2 × 2.5 × 1.0t  

32.768 kHz

±3.4 / -40 to +85 
±5.0 / -40 to +85 

±8.0 / +85 to +105 

1.5 to 5.5 3.0 30 OE 

11  TG-3541CEA 
(AEC-Q100) 

8



Crystall unitt 

f_nom 32.768 kHz

T_stg -55 °C ~ +125 °C
T_use -40 °C ~ +85 °C

DL 0.1 μW Typ. (0.5 μW Max.)
f_tol ±20 × 10 6 +25 °C, DL = 0.1 μW
Ti +25 °C ± 5 °C
B 0.04 × 10 6 / °C2 Max.

CL 7 pF, 9 pF, 12.5 pF
R1 90 kΩ Max.
C1 6.0 fF Typ.
C0 1.2 pF Typ.

f_age ±3 × 10 6 / year Max. +25 °C

FC1610AN  32.768000kHz  12.5  +20.0-20.0
    

(pF) (× 10-6, +25 C)

                                  

kHz

FC1610AN
  : 32.768 kHz
  : 1.65 × 1.05 × 0.5 mm
  :
  :

X1A000121xxxx00

#1 #2

(TOP VIEW)

0.5

1.
0

1.1

0.40.72

0.
86#1 #2

0.
5 

M
ax

.

1.65 ± 0.1

1.
05

± 
0.

1



Crystall unitt 

( )

f_nom 32.768 kHz
T_stg -55 C ~ +125 C

T_use
-40 C ~ +85 C

-40 C ~ +105 C
DL 0.1 μW Typ. (0.5 μW Max.)

( ) f_tol ±20 x 10-6 +25 C, DL = 0.1 μW
Ti +25 C ± 5 C
B -0.04 x 10-6 / C2 Max.

CL 7 pF, 9 pF, 12.5 pF

R1
45 kΩ Typ. +25 C
60 kΩ Max. -40 C ~ +85 C
70 kΩ Max. -40 C ~ +105 C

C1 7.9 fF Typ.
C0 1.5 pF Typ.

f_age ±3 x 10-6 / year Max. +25 C, 

( )
(pF) (x 10-6, +25 C )

( :mm) ( ) ( :mm)
.

kHz

FC1610BN
ESR 70 kΩ Max. (-40 C ~ +105 C)

:  32.768 kHz 
:  1.6 x 1.0 x 0.5 mm
:  
:  IoT .

FC1610BN: X1A000191xxxx18

#1 #2

(TOP VIEW)

0.5

1.
0

1.1

FC1610BN 32.768000kHz 12.5 +20.0-20.0

0.40.72

0.
86#1 #2

1.6 ± 0.1

1.
0

± 
0.

1
0.

5 
M

ax
.



Crystall unitt 

f_nom 32.768 kHz
T_stg -55 C ~ +125 C
T_use -40 C ~ +105 C

DL 0.5 μW Max.
f_tol ±20 x 10-6 +25 °C, DL = 0.1 μW
Ti +25 C ± 5 C
B -0.04 x 10-6 / C2 Max.

CL 7pF, 9 pF, 12.5 pF

R1
90 -40 C ~ +85 C
100 -40 C ~ +105 C

C1 8.4 fF Typ.
C0 1.6 pF Typ.

f_age ±3 x 10-6 / year Max. +25 °C

(pF) (× 10-6,+25 C)

:mm :mm

kHz 

FC2012SN 
:  32.768 kHz
:  2.05 × 1.2 × 0.6 mm 
:  
:  IoT

FC2012SN: X1A000201xxxx18

*
#1 #2

(TOP VIEW)

FC2012SN 32.768000kHz 12.5 +20.0-20.0

1.
2

±
0.

1

2.05 ± 0.1

0.
6

M
ax

.

#1 #2

0.85 0.5

1.
0

0.1

1.4
1.

4

0.8
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Crystall unitt 

f_nom 32.768 kHz
T_stg -55 C ~ +125 C
T_use -40 C ~ +105 C

DL 0.5 μW Max.
f_tol ±20 x 10-6 +25 °C, DL = 0.1 μW
Ti +25 C ± 5 C
B -0.04 x 10-6 / C2 Max.

CL 7 pF, 9 pF, 12.5 pF

R1
35 kΩ Typ.. +25 °C
50 kΩ Max. -40 C ~ +85 C
60 kΩ Max. -40 C ~ +105 C

C1 8.4 fF Typ.
C0 1.6 pF Typ.

f_age ±3 x 10-6 / year Max. +25 °C

FC2012AN 32.768000kHz 12.5 +20.0-20.0

(pF) (× 10-6,+25 C)

:mm :mm

kHz 

FC2012AN
ESR 50 kΩ Max.

: 32.768 kHz
: 2.05 × 1.2 × 0.6 mm
:
: IoT

FC2012AN: X1A000171xxxx18

*
#1 #2

(TOP VIEW)

1.
2

±
0.

1

2.05 ± 0.1

0.
6

M
ax

.

#1 #2

0.85 0.5

1.
0

0.1

1.4

1.
4

0.8

12



Crystall unitt 

FC-12M FC-12M TYPE
f_nom 32.768 kHz 32 kHz ~ 77.5 kHz
T_stg -55 C ~ +125 C
T_use -40 C ~ +85 C

DL 0.5 μW Max.

f_tol ±20 x 10-6

±30 x 10-6
+25 °C, DL = 0.1 μW

Ti +25 C ± 5 C
B -0.04 x 10-6 / C2 Max.

CL 7 pF, 9 pF, 12.5 pF
R1 90 kΩ Max. 90 kΩ ~ 65 kΩ

C1 6.4 fF Typ. 7.0 fF ~ 2.7 fF

C0 1.3 pF Typ. 1.6 pF ~ 0.8 pF
f_age ±3 10-6 / year Max. +25 °C

FC-12M 32.768000kHz 12.5 +20.0-20.0

(pF) (× 10-6,+25 C)

:mm :mm

1.
4

1.5

0.7

kHz 

FC-12M / FC-12M TYPE
: FC-12M···32.768 kHz
: FC-12M TYPE···32 kHz ~ 77.5 kHz
: 2.05 × 1.2 × 0.6 mm
:
:

FC-12M    : X1A000061xxxx00
FC-12M TYPE : X1A000021xxxx00

*

#1 #2

(TOP VIEW)

0.
6

M
ax

.

2.05 ± 0.05

1.
2

±
0.

05
1.

04

1.0 0.445

#1 #2

0.1

13



Crystall unitt 

f_nom 32.768 kHz
T_stg -55 C ~ +125 C
T_use -40 C ~ +105 C

DL 0.5 W Max.
f_tol ±20 x 10-6 +25 °C, DL = 0.1 μW
Ti +25 C ± 5 C
B -0.04 x 10-6 / C2 Max.

CL 7 pF, 9 pF, 12.5 pF

R1
35 kΩ Typ.. +25 °C
50 kΩ Max. -40 C ~ +85 C
60 kΩ Max. -40 C ~ +105 C

C1 8.4 fF Typ.
C0 1.6 pF Typ.

f_age ±3 x 10-6 / year Max. +25 °C

FC3215AN 32.768000kHz 12.5 +20.0-20.0

(pF) (× 10-6,+25 C)

:mm :mm

kHz 

FC3215AN
ESR 50 kΩ Max.

: 32.768 kHz
: 3.2 × 1.5 × 0.9 mm
:
: IoT

FC3215AN: X1A000161xxxx16

#1 #2

(TOP VIEW)

2.5

1.0

1.
8

3.2 ± 0.1

1.
5 

±
0.

1

0.15

0.
9 

M
ax

.

0.651.7

#1 #2 1.
3

14



Crystall unitt 

FC-135R FC-135 FC-135 TYPE
f_nom 32.768 kHz 32.768 kHz 32 kHz ~

77.5 kHz
T_stg -55 C ~ +125 C
T_use -40 C ~ +85 C (+105 C) +85 C < T_use 

DL 0.5 μW (1.0 μW Max.) 1.0 μW Max.

f_tol ±20 × 10-6 +25 °C, DL = 0.1 μW

Ti +25 C ± 5 C
B -0.04 x 10-6 / C2 Max.

CL 7 pF, 9 pF, 12.5 pF

R1 50 kΩ Max. 70 kΩ Max. 70 kΩ ~
45 kΩ

C1 3.4 fF Typ. 3.4 fF Typ. 3.7 fF ~
1.6 fF

C0 1.0 pF Typ. 1.0 pF Typ. 1.3 pF ~
0.5 pF

f_age ±3 x 10-6 / year Max. +25 °C

FC-135R 32.768000kHz 12.5 +20.0-20.0

(pF) (× 10-6,+25 C)

:mm :mm

kHz 

FC-135R
FC-135 / FC-135 TYPE

: FC-135R / FC-135···32.768 kHz
: FC-135 TYPE···32 kHz ~ 77.5 kHz
: 3.2 × 1.5 × 0.9 mm
:
:

FC-135R     : X1A000141xxxx00
FC-135     : Q13FC1350xxxx00
FC-135 TYPE  : Q14FC1350xxxx00

*

FC-135R / FC-135FC-135R / FC-135

#1 #2

(TOP VIEW)

0.
9 

M
ax

.

3.2±0.1

1.
5±

0.
1

0.35

0.651.7

#1 #2

0.1

1.
3

1.0

1.
8

2.5

15



Crystal oscillator  SEIKO EPSON 

fo 32.768 kHz
VCC 1.2 V ~ 5.5 V VCC < 1.5 V  VIO = VCCVIO 1.2 V ~ 5.5 V 

T_stg -55 °C ~ +125 °C
T_use -40 °C ~ +105 °C
f_tol +5 ± 23 × 10-6 +25 °C, VCC = 3.3 V

fo-Tc 
-120 × 10-6 ~ +10 × 10-6 +25 °C -20 °C ~ +70 °C
-240 × 10-6 ~ +10 × 10-6 +25 °C -40 °C ~ +85 °C
-420 × 10-6 ~ +10 × 10-6 +25 °C -40 °C ~ +105 °C

fo-VCC ±1 × 10-6 / V Max. VCC = 1.5 V ~ 5.5 V 
±5 × 10-6 / V Max. VCC = 1.2 V ~ 1.5 V 

 (VCC ) ICC 0.30 A Typ. / 0.65 A Max. VCC = 1.2 V ~ 5.5 V 

 (VCC+VIO ) ICC+IIO 
0.38 A Typ. VCC = VIO = 1.2 V,  

0.65 A Typ. / 1.3 A Max. (+105 °C) VCC = VIO = 3.3 V,  

SYM 
45 % ~ 55 % 1/2VCC(VIO) level, 1.5 V ~ 5.5 V 
40 % ~ 60 % 1/2VCC(VIO) level, VCC < 1.5 V 

VOH / VOL 
VIO -0.4 V Min. / 0.4 V Max. IOH = -0.4 mA / IOL = 0.4 mA, VIO = 1.5 V ~ 5.5 V 
VIO -0.2 V Min./ 0.2 V Max. IOH = -0.1 mA / IOL = 0.1 mA, VIO = 1.2 V ~ 1.5 V 

L_CMOS 15 pF Max. CMOS  

 / tr / tf 200 ns Max. 20 % VIO ~ 80 % VIO level, VIO = 1.2 V ~ 5.5 V 
100 ns Max. 20 % VIO ~ 80 % VIO level, VIO = 1.8 V ~ 5.5 V 

t_str  0.15 s Typ. / 0.45 s Max. VCC = 1.5 V ~ 5.5 V 
1.0 s Max. VCC = 1.2 V ~ 1.5 V 

f_age ±5 × 10-6 / year Max. +25 °C, VCC = 3.3 V, 
 

   :mm  ( )

(SPXO) 
32.768 kHz 

SG-3031CM 
32.768 kHz  ( )

-40 °C ~ +105 °C
CMOS IC
VIO

, , ,

0.
8 

2.65 

#2 

#3 #4 

#1 

1.05 

1.
2 

0.
9m

ax
 

#2 #1 

#3 #4 

0.
5 

2.35 

0.65 

3031 
B123B

3.2±0.2 

#1 #2

#4 #3

1.
5±

0.
2 

0.
4 

SG-3031CM 

(3.2 × 1.5 × 0.9 mm)

SG-3031CM : X1B000391000116 

VIO OUT OE  
Disable VIO 0 V
VCC 32.768 kHz  

VCC < 1.5 V VIO  VCC  

Pin map 
Pin Connection 
1 VIO 
2 GND
3 OUT
4 VCC 

(VCC-GND )  
0.01 F  0.1 F
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Crystall oscillator

( )

fo 32.768 kHz
VCC 1.5 V to 5.5 V

保存温度範囲 T_stg -55 °C to +125 °C
範囲 T_use -40 °C to +105 °C

f_tol

XA
±1.9 10-6 Ta = 0 °C +50 °C
±3.4 10-6 Ta = -40 °C +85 °C
±8.0 10-6 Ta = +85 °C +105 °C

XB
±3.8 10-6 Ta = 0 °C +50 °C
±5.0 10-6 Ta = -40 °C +85 °C
±8.0 10-6 Ta = +85 °C +105 °C

Icc 1.0 A Typ./3.0 A Max. No load condition, Vcc = 3.0 V
I_dis 1.5 A Max. OE=GND, Vcc = 3.0 V
SYM 40 % to 60 % 50 Vcc level
VOH 80 % Vcc Min. IOH=-0.5 mA, Vcc=3.0 V
VOL 20% Vcc Max. IOL=0.5 mA, Vcc=3.0 V

(CMOS) L_CMOS 30 pF Max.
t_str 1 s Max. Ta= +25 °C, Vcc=1.5 V to 5.5 V

f_aging ±3 10-6 Ta= +25 °C, Vcc=3.0 V, first year

:mm

3.2 0.2

2.
5

0.
2

1.
0M

ax
.

0.7 0.3

0.
62

0.35

TG-3541CE
:32.768 kHz

(DTCXO)
:1.5 V 5.5 V

XA 1.9 x 10-6 (0 ºC to +50 ºC)
3.4 x 10-6 (-40 ºC to +85 ºC)
8.0 x 10-6 (+85 ºC to +105 ºC)

XB 3.8 x 10-6 (0 ºC to +50 ºC)
5.0 x 10-6 (-40 ºC to +85 ºC)
8.0 x 10-6 (+85 ºC to +105 ºC)

TG-3541CE XA : X1B000351000100
TG-3541CE XB : X1B000351000200

TG-3541CE
(3.2 × 2.5 × 1.0 mm)

#1 #5

#6#10

#2  #3  #4

#9  #8  #7

32.768 kHz-DTCXO Frequency temperature characteristics (Example)
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-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85

Temperature (ºC)

Fr
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to
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e

( ×
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-6
)

Tuning fork X'tal

32.768 kHz DTCXO

95 105

Pin Connection
1 OE
2 Vcc
3 Vcc
4 OUT
5 GND
6 N.C.
7 GND
8 GND
9 GND
10 N.C.

OE HIGH

N.C .
GND / VCC

GND / Vcc
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RTC
RTC

RTC
DTCXO

 

32.768 kHz  
RTC

±23 x 10-6 1 Max.
2 25

(DTCXO)
RTC  

(DTCXO)
 

OFF RTC
Max.

RTC

RTC I2C/SPI-Bus 3  
FA

 

3.2 x 2.5 x 1.0t (CE )  

P 

  
Ta [°C] 

 [x 10-6] 
 [ A] 3.0 V 

Min. Max. +25 °C 
-40 °C to

+85 °C 

+85 °C to 

+105 °C 

+105 °C to

+125 °C 

Typ. 

(25 °C) 

Max. 

(Ta = Max.) 

 

 

EVIN 

 

 

 
  

2  RX8901CE I2C -40 +105 -
±3.0 

±5.0 

±5.0 

±8.0 
- 0.24 1.5 32  2 or 3 256 bit 

24 bit x 1 ch. 

to 32 years 

2  RX4901CE SPI -40 +105 -
±3.0 

±5.0 

±5.0 

±8.0 
- 0.24 1.5 32  0 to 2 256 bit 

24 bit x 1 ch. 

to 32 years 

RA8000CE 

(AEC-Q100) 
I2C -40 +125 - ±5.0 ±8.0 ±50.0 0.3 1.7 2 - 0 or 2 -

24 bit x 1 ch. 

to 32 years , SOUT  

RA4000CE 

(AEC-Q100) 
SPI -40 +125 - ±5.0 ±8.0 ±50.0 0.3 1.7 2 - 0 to 2 -

24 bit x 1 ch. 

to 32 years , SOUT  
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3.2 x 2.5 x 1.0t (CE )  

P 

  
Ta [°C] 

 [x 10-6] 
 [ A] 3.0 V 

Min. Max. +25 °C 
-40 °C to

+85 °C 

+85 °C to 

+105 °C 

+105 °C to

+125 °C 

Typ. 

(25 °C) 

Max. 

(Ta = Max.) 

 

 

EVIN 

 

 

 
  

2  RX8111CE I2C -40 +105
±11.5 

±23.0 
- - -

0.1 0.45 8  1 512 bit
24 bit x 1 ch. 

to 32 years 

2  RX4111CE SPI -40 +105 0.1 0.45 8  - 512 bit
24 bit x 1 ch. 

to 32 years 

2  RX8804CE I2C -40 +105 - 
±3.4 

±5.0 
±8.0 - 0.35 1.5 1 - 1 -

16 bit x 1ch. 

to 7.5 years 
SOUT  

2  RX8130CE I2C -40 +85 5±23 - - - 0.3 0.5 - - - 
16 bit x 1 ch. 

to 7.5 years 

 

2  RX8900CE I2C -40 +85

- 
±3.4 

±5.0 

- - 0.7 1.4 - - - 
12 bit x 1ch. 

to 2.8 days 
 

RA8804CE 

(AEC-Q100) 
I2C -40 +105 ±8.0 - 0.35 1.5 1 - 1 -

16 bit x 1ch. 

to 7.5 years 
SOUT  

RA8900CE 

(AEC-Q200) 
I2C -40 +85 - - 0.7 1.4 - - - 

12 bit x 1ch. 

to 2.8 days 
 

3.6 x 2.8 x 1.2t (LC  / VSOJ-12 pin) 

P Ta [°C] 
 [x 10-6] 

 [ A] 3.0 V 

Min. Max. +25 °C 
-40 °C to 

+85 °C 

-40 °C to 

+105 °C 

Typ. 

(25 °C) 

Max. 

(Ta = Max.) 

 

 

EVIN 

 

 

 
  

 RX-8803LC I2C 

-40 +85

- 
±3.4 

±5.0 

- 

0.75 2.1 - - 1 - to 2.8 days 1 PPS  

3  RX-4803LC SPI 0.75 2.1 - - 1 - to 2.8 days 1 PPS  

3  RX-8035LC I2C 5±23 

5±5 

0±5 

- 

0.4 1.2
1  

1 - - 

3 RX-4035LC SPI 0.4 1.2 1 - - 

3  RX-8731LC I2C 

5±23 

0.35 1.4 - - -

EEPROM: 

80 bit 

ID-ROM: 

48 bit 

to 2.8 days 

3  RX-8571LC I2C 0.22 0.4 - - - 128 bit to 7.5 years DAS  

3  RX-4571LC SPI 0.32 0.95 - - - - to 2.8 days

3  RX-8564LC I2C 0.275 0.7 - - - - to 255 min.

6.3 x 5.2 x 1.4t (NB  / SON-22 pin) 

P Ta [°C] 
 [x 10-6] 

 [ A] 3.0 V 

Min. Max. +25 °C 
-40 °C to 

+85 °C 

-40 °C to 

+105 °C 

Typ. 

(25 °C) 

Max. 

(Ta = Max.) 

 

 

EVIN 

 

 

 
  

Web 

site 

RX-8025NB I2C 

-40 +85

5±5 

0±5 
- - 

0.48 1.2 - - - - -

RX-4045NB SPI 0.48 1.2 - - - - -

RX-8571NB I2C 
5±23 

0.2 0.4 - - - 128 bit to 7.5 years DAS  

RX-4571NB SPI 0.32 0.95 - - - - to 2.8 days

7.0 x 6.0 x 2.65t (SJ  / SOP-8 pin) 

P Ta [°C] 
 [x 10-6] 

 [ A] 3.0 V 

Min. Max. +25 °C 
-40 °C to 

+85 °C 

-40 °C to 

+105 °C 

Typ. 

(25 °C) 

Max. 

(Ta = Max.) 

 

 

EVIN 

 

 

 
  

3  RX8010SJ I2C -40 +85 5±23 - - 0.16 0.32 - - - 128 bit to 7.5 years SOP-8 pin  
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10.1 x 7.4 x 3.3t (SA  / SOP-14 pin) 

P Ta [°C] 
 [x 10-6] 

 [ A] 3.0 V 

Min. Max. +25 °C 
-40 °C to 

+85 °C 

-40 °C to 

+105 °C 

Typ. 

(25 °C) 

Max. 

(Ta = Max.) 

 

 

EVIN 

 

 

 
  

3  RX6110SA SPI & I2C 

-40 +85

5±23 -

- 

0.16 0.32 - - 128 bit to 7.5 years 

2  RX8900SA I2C 

- 
±3.4 

±5.0 

0.7 1.4 - - - to 2.8 days  

 RX-8803SA I2C 0.75 2.1 - 1 to 2.8 days 1 PPS  

3  RX-4803SA SPI 0.75 2.1 - - 1 to 2.8 days 1 PPS  

3  RX-8035SA I2C 5±23 

5±5 

0±5 

- 

0.35 1.2 1  2 - - 

3  RX-4035SA SPI 0.35 1.2 1  2 - - 

 RX-8025SA I2C 5±5 

0±5 

0.48 1.2 - - - - -

4  RX-4045SA SPI 0.48 1.2 - - - - -

3  RX-8571SA I2C 
5±23 

0.2 0.4 - - - 128 bit to 7.5 years DAS  

3  RX-4571SA SPI 0.32 0.95 - - - - to 2.8 days

Web 

site 

RA8803SA 

(AEC-Q200) 
I2C 

- 
±3.4 

±5.0 

0.75 2.1 - - 1 - to 2.8 days 1 PPS  

Web 

site 

RA4803SA 

(AEC-Q200) 
SPI 0.75 2.1 - - 1 - to 2.8 days 1 PPS  

Web 

site 

RA-4565SA 

(AEC-Q200) 
SPI 5±23 0.8 1.6 - - - - to 255 min.
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Real time clock module 

 
 
 
 
 
 
 
 

  
 I2C-Bus 
Fast-Mode 400 kHz

 
XS: ±3.0 x 10-6 / -40 ºC  +85 ºC ±8  
  : ±5.0 x 10-6 / +85 ºC  +105 ºC ±13.2

XB: ±5.0 x 10-6 / -40 ºC  +85 ºC ±13.2
: ±8.0 x 10-6 / +85 ºC  +105 ºC ±21

 (EVIN) RTC /

1/1024   1  
32  

VDD/VBAT  (VDD ) 
 (VBAT ) 

 
32.768 kHz 1024 Hz 1 Hz

FOE  ( ) 

  /    :mm  

EVIN1,2,3 Input  

SCL Input
SDA Input / Output 

FOUT Output 
 (CMOS) 32.768 kHz

32.768 kHz, 1024 Hz, 1 Hz  
(CMOS)

/INT Output
(N-ch ) 

NOR  
VDD  

VOUT  
 

1.0 F  

VBAT  
 

 
GND  

      Min. Typ. Max.  

VDD - 1.6 3.0 5.5 V 
VCLK - 1.1 3.0 5.5 V 

Ta - -40 +25 +105 C 
-VDET1 VDD, Fall 1.35 1.45 1.55 V 

 
      Min. Typ. Max.  

f / f 
XS Ta = -40  +85 C -3 - +3

10 6 
Ta = +85  +105 C -5 - +5

XB Ta = -40  +85 C -5 - +5

Ta = +85  +105 C -8 - +8

tSTA 
Ta = +25 C, 
VDD = 1.6 V 5.5 V 

-  0.5  1.0 s 

Ta = -40 C +105 C

Min. Typ. Max. 

IBAT 

VBAT = 3.0 V, 
/INT = Hi-Z, FOUT: OFF (Hi-Z), 

 2 s, FSEL1 = FSEL0 = 1, 
INIEN = 1, CHGEN = 0, SCL = SDA = L 

- 240 1500 nA 

I32k 

VDD = 3.0 V, 
/INT = Hi-Z, FOUT: 32 kHz , 
CL = 0 pF,  2 s, 
FSEL1, FSEL0 = 0, 
INIEN = 1, CHGEN = 0, SCL = SDA = H 

- 1.0 3.0 A 

I/F Option EVIN  /INT  FOUT 
EVIN  

 
FIFO Mode Direct Mode 

I2C A 2 1 Yes 32  22  
B 3 1 - 32  32  

(I2C-Bus)
(DTCXO)  

+105 C
32

RX8901CE  
32.768 kHz (DTCXO)

I2C-Bus
240 nA Typ. / 3 V 

    VDD/VBAT  
32   

 
 

VBAT VDD

Pin 
Connection 

Option A Option B 
1 VDD 
2 VOUT 
3 VBAT 
4 FOUT EVIN3 
5 SCL
6 EVIN1
7 SDA
8 /INT
9 GND
10 EVIN2

RX8901CE 
( 3.2 x 2.5 mm , t = 1.0 mm Max. ) 

 (2,000 / )
RX8901CE XS A0 X1B000481000115 
RX8901CE XB A0 X1B000481000215 
RX8901CE XS B0 X1B000481000315 
RX8901CE XB B0 X1B000481000415 
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Real time clock module 

RX8901CE XS A0 

 CE  3.2 x 2.5 x 1.0 mm

XS ±3.0 x 10-6 / -40 ºC ~ +85 ºC ±8
±5.0 x 10-6 / +85 ºC ~ +105 ºC ±13.2  

XB ±5.0 x 10-6 / -40 ºC ~ +85 ºC ±13.2  
±8.0 x 10-6 / +85 ºC ~ +105 ºC ±21  

Pin Option
A0 Option A
B0 Option B
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Real time clock module 

 

 
 
 
 
 

  
 3 Wire / 4 Wire SPI-Bus 

 
XS: ±3.0 x 10-6 / -40 ºC  +85 ºC ±8  
  : ±5.0 x 10-6 / +85 ºC  +105 ºC ±13.2

XB: ±5.0 x 10-6 / -40 ºC  +85 ºC ±13.2  
: ±8.0 x 10-6 / +85 ºC  +105 ºC ±21

 (EVIN) RTC /

1/1024   1  
32  

VDD/VBAT  (VDD ) 
 (VBAT ) 

 
32.768 kHz 1024 Hz 1 Hz

FOE  ( ) 

  /    :mm  

EVIN2,3 Input  
 

CE Input  (Typ. )
CLK Input 
DI Input  (4 wire)
DO Output  (4 wire)
DIO Input / Output  (3 wire) 

FOUT Output 
 (CMOS) 32.768 kHz

32.768 kHz, 1024 Hz, 1 Hz  
 (CMOS) 

/INT Output 
 (N-ch ) 

NOR  
VDD  

VOUT  
 

1.0 F  

VBAT  
 

 
GND  

 

      Min. Typ. Max.  

VDD - 1.6 3.0 5.5 V 
VCLK - 1.1 3.0 5.5 V 

Ta - -40 +25 +105 C 
-VDET1 VDD, Fall 1.35 1.45 1.55 V 

 
      Min. Typ. Max.  

f / f 
XS Ta = -40  +85 C -3 - +3

10 6 
Ta = +85  +105 C -5 - +5

XB Ta = -40  +85 C -5 - +5

Ta = +85  +105 C -8 - +8

tSTA 
Ta = +25 C,
VDD = 1.6 V 5.5 V 

-  0.5  1.0 s 

Ta = -40 C +105 C 
 Min. Typ. Max. 

IBAT 

VBAT = 3.0 V, 
/INT = Hi-Z, FOUT: OFF (Hi-Z), 

 2 s, FSEL1 = FSEL0 = 1, 
INIEN = 1, CHGEN = 0, CE = L 

- 240 1500 nA 

I32k 

VDD = 3.0 V, 
/INT = Hi-Z, FOUT: 32 kHz , 
CL = 0 pF,  2 s, 
FSEL1 = FSEL0 = 0, 
INIEN = 1, CHGEN = 0, CE = L 

- 1.0 3.0 A 

I/F Option EVIN  /INT  FOUT 
EVIN  

 
FIFO Mode Direct Mode 

SPI 
3 wire 

A 1 1 Yes 32  12  
B 2 1 - 32  22  

SPI 
4 wire 

C 0 1 Yes  0   0  
D 1 1 - 32  10  

(SPI-Bus)
(DTCXO)  

+105 C
32

RX4901CE  
32.768 kHz (DTCXO)

3 Wire / 4 Wire SPI-Bus
240 nA Typ. / 3 V 

    VDD/VBAT  
32   

 
 

VBAT VDD

 (2,000 / )
RX4901CE XS A0 X1B000471000115 
RX4901CE XB A0 X1B000471000215 
RX4901CE XS B0 X1B000471000315 
RX4901CE XB B0 X1B000471000415 
RX4901CE XS C0 X1B000471000515 
RX4901CE XB C0 X1B000471000615 
RX4901CE XS D0 X1B000471000715 
RX4901CE XB D0 X1B000471000815 

RX4901CE 
(3.2 x 2.5 mm, t = 1.0 mm Max.) 

Pin 
Connection 

Opt. A Opt. B Opt. C Opt. D 

3 wire 4 wire 
1 VDD 
2 VOUT 
3 VBAT 
4 FOUT EVIN3 FOUT EVIN3 
5 CLK 
6 CE 
7 DIO DO 
8 /INT 
9 GND 
10 EVIN2 DI 
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Real time clock module 

RX4901CE XS A0 

 CE  3.2 x 2.5 x 1.0 mm

XS ±3.0 x 10-6 / -40 ºC ~ +85 ºC ±8
±5.0 x 10-6 / +85 ºC ~ +105 ºC ±13.2  

XB ±5.0 x 10-6 / -40 ºC ~ +85 ºC ±13.2  
±8.0 x 10-6 / +85 ºC ~ +105 ºC ±21  

Pin Option
A0 Option A
B0 Option B
C0 Option C
D0 Option D
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Reall timee clockk modulee 

R

C

secondary
battery

EDLC
or

VBAT

Battery backup connection example (2)

primary
battery

R

C

Battery backup connection example (1)

VBAT

VOUT

FOUT

VBAT

GND

Bus
Interface

Register
Control

(System
Control)

RTC Main Circuit

32kHz
to

1kHz
Divider

512Hz
to

1Hz
Divider

Clock
and

Calendar

SDA

SCL

VDD

VIO

Power
Control

(VDET1)
VCMP

VDD
Detector

OSC

32.768kHz

Timer
Register

Interrupts
Controller

/INT

User RAM

Event
Controller

EVIN

I/O

VBAT
Detector

VLOW

FOUT Controller

Alarm,Timer,
Update,Event

FOUT,
Timer

I2C-Bus
Fast-Mode 400 kHz

VDD
1.2 V Min.

(32.768 kHz, 1024 Hz, 1 Hz).

1/60 Hz, 1 Hz, 64 Hz, 4096 Hz
244 s 32 (24 bit 1 ch.)

/INT

1/256 8
(EVIN I2C )

EVIN

VBAT VDD

/ :mm

EVIN Input

SCL Input
SDA Input / Output

FOUT Output
(CMOS) 32.768 kHz

32.768 kHz, 1024 Hz, 1 Hz OPEN
CMOS

/INT Output
OR OPEN

VDD VIO

VIO
I2C
HOST

VOUT 1.0 F

VBAT

GND

RX8111CE

1. 10.

2. 9.

3. 8.

4. 7.

5. 6.

2.5 ± 0.2

3.
2

±
0.

2
1.

0
M

ax
.

0.
2

M
in

.

Min. Typ. Max.

VDD - 1.6 3.0 5.5 V
VCLK - 1.1 3.0 5.5 V

Ta - -40 +25 +105 C
-VDET1 VDD, Fall 1.20 1.40 1.60 V

Min. Typ. Max.

f / f Ta = +25 C
VDD = 3.0 V

A -11.5 - +11.5
10 6

B -23.0 - +23.0

tSTA VDD = 2.75 V 5.5 V - 0.3 1.0 s

Ta = -40 C +105 C

( C ) Typ. Max.

IDD

= ”L”,
FOUT = OFF, /INT = OFF,
VDD = VIO = 0.0 V, 
CHGEN = 0b, INIEN = 0b,

-40 +85 100 450
nA

-40 +105 100 1000

I32k

= ”L”,
FOUT = 32.768 kHz, /INT = OFF,
VDD = VIO = 3.0 V,
FOUT pin CL = 15 pF,
CHGEN = 0b, INIEN = 1b

-40 +85 2.0 3.0
A

-40 +105 2.0 3.5

(I2C-Bus)

RX8111CE
32.768 kHz ( )

-40 C +105 C
I2C-Bus
100 nA Typ. / 3 V

8 ( 1/256 )

VBAT VDD

(2,000 / )
RX8111CE (A ) : X1B000421000115
RX8111CE (B ) : X1B000421000215

Pin Connection
1 VDD
2 VOUT
3 VBAT
4 FOUT
5 SCL
6 EVIN
7 SDA
8 VIO
9 GND

10 /INT

RX8111CE
( 3.2 x 2.5 mm , t = 1.0 mm Max. )
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Reall timee clockk modulee 

R

C

secondary
battery

EDLC
or

VBAT

Battery backup connection example (2)

primary
battery

R

C

Battery backup connection example (1)

VBAT

FOUT

VBAT

GND

Bus
Interface

Register
Control

(System
Control)

RTC Main Circuit

32kHz
to

1kHz
Divider

512Hz
to

1Hz
Divider

Clock
and

Calendar

CLK

CE

VDD

VIO(VDET)
VDD

Detector

OSC

32.768kHz

Timer
Register

Interrupts
Controller

/INT

User RAM

Event
Controller

I/O

internal
VDD

DI

DO

FOUT Selector

SPI-Bus 
4 wire 1 MHz

VDD
1.2 V Min.

(32.768 kHz, 1024 Hz, 1 Hz).

1/60 Hz, 1 Hz, 64 Hz, 4096 Hz 
244 s 32 (24 bit 1 ch.)

/INT

1/256 8
( SPI )

VBAT VDD

/ :mm

CE Input

CLK Input

DI Input

DO Output

FOUT Output
(CMOS) 32.768 kHz VIO

32.768 kHz, 1024 Hz, 1 Hz OPEN
CMOS

/INT Open-Drain
Output

OR OPEN

VDD VIO

VIO
I/O (CE, CLK, DI, DO, FOUT)
MCU SPI

VBAT

GND

RX4111CE

1. 10.

2. 9.

3. 8.

4. 7.

5. 6.

2.5 ± 0.2

3.
2

±
0.

2
1.

0
M

ax
.

0.
2

M
in

.

Min. Typ. Max.

VDD - 1.6 3.0 5.5 V
VCLK - 1.1 3.0 5.5 V

Ta - -40 +25 +105 C
-VDET1 VDD, Fall 1.20 1.40 1.60 V

Min. Typ. Max.

f / f Ta = +25 C
VDD = 3.0 V

A -11.5 - +11.5
10 6

B -23.0 - +23.0

tSTA VDD = 2.75 V 5.5 V - 0.3 1.0 s

Ta = -40 C +105 C

( C ) Typ. Max.

IDD

= ”L”,
FOUT = OFF, /INT = OFF,
VDD = VIO = 0.0 V, 
CHGEN = 0b, INIEN = 0b,

-40 +85 100 450
nA

-40 +105 100 1000

I32k

= ”L”,
FOUT = 32.768 kHz, /INT = OFF,
VDD = VIO = 3.0 V,
FOUT pin CL = 15 pF,
CHGEN = 0b, INIEN = 1b

-40 +85 2.0 3.0
A

-40 +105 2.0 3.5

(SPI-Bus)

RX4111CE
32.768 kHz ( )

-40 C +105 C
SPI-Bus
100 nA Typ. / 3 V

8 ( 1/256 )

VBAT VDD

(2,000 / )
RX4111CE (A ) : X1B000431000115
RX4111CE (B ) : X1B000431000215

Pin Connection
1 VDD
2 VBAT
3 DI
4 FOUT
5 CLK
6 DO
7 CE
8 VIO
9 GND

10 /INT

RX4111CE
( 3.2 x 2.5 mm , t = 1.0 mm Max. )
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Real time clock module 

INTERRUPTS 
 CONTROLLER 

ALARM REGISTER 

/ INT 

BUS 

INTERFACE 

CIRCUIT 

( 32.768 kHz ) 

CONTROL 
    REGISTER 

DIVIDER CLOCK 

 POWER 
 CONTROLLER 

   and 

SDA 

VDD 

SCL 

CALENDR 

TIMER REGISTER 

DTCXO 

 CONTROLLER 
FOUT 

FOUT 
FOE 

 CONTROLLER 
SOUT SOUT 

CONTROLLER 
EVENT DETECTION 

EVIN 

CAPTURE 
BUFFER 

VDD 

SYSTEM 
   CONTROLLER 

I2C-Bus 
Fast-Mode 400 kHz

XA ±3.4 x 10-6 / -40 ºC  +85 ºC (  ±9 )
±8.0 x 10-6 / +85 ºC  +105 ºC (  ±21 ) 

 XB ±5.0 x 10-6 / -40 ºC  +85 ºC (  ±13 ) 
±8.0 x 10-6 / +85 ºC  +105 ºC (  ±21 ) 

 (32.768 kHz, 1024 Hz, 1 Hz)

1/60 Hz, 1 Hz, 64 Hz, 4096 Hz 
244 s  32  (24 bit x 1 ch.)

/INT

1  
 (EVIN I2C )

EVIN

 SOUT  
 (H/L) 

: mm

 

(I2C-Bus)
(DTCXO) 

RX8804CE
 32.768 kHz  (DTCXO) 

I2C-Bus 
32.768 kHz, 1024 Hz, 1 Hz  

1
 

 
SOUT

SOUT Output 
SCL Input

FOUT Output (CMOS)
EVIN Input
VDD -
FOE Input FOUT
/INT Output  (N-ch. open drain)
GND -
T2 - Test OPEN

SDA Input / Output 

 (2,000 / ) 
RX8804CE XA: X1B000371000100 
RX8804CE XB: X1B000371000200 

RX8804CE 
( 3.2 × 2.5 mm, t = 1.0 mm Max. ) 

 Min. Typ. Max. Unit 

VDD - 1.6 3.0 5.5 V

VTEM - 1.5 3.0 5.5 V

VCLK - 1.5 3.0 5.5 V

Ta - -40 +25 +105 ºC

f / f 

XA 
Ta = -40 ºC  +85 ºC ±3.4  

10-6 
Ta = +85 ºC  +105 ºC ±8.0  

XB 
Ta = -40 ºC  +85 ºC ±5.0  

Ta = +85ºC  +105 ºC ±8.0  

(1) IDD1 fSCL= 0 Hz, /INT = VDD, 
FOE = GND, 
FOUT : OFF, 

 2.0 s 

VDD = 5 V - 0.4 1.6 
A 

(2) IDD2 VDD = 3 V - 0.35 1.5 

32.768 kHz-DTCXO Frequency temperature characteristics (Example)

Frequency temperature characteristics

-30 
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-5 

0 

5 

10 

-45 -35 -25 -15 -5 5 15 25 35 45 55 65 

Temperature (ºC) 

Fr
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y 
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y 
( ×
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-6

 )

Tuning fork X'tal 

32.768 kHz DTCXO 
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Real time clock module 

 
 
 
 

 
 
 

  

R 

C 

secondary 
battery 

EDLC 
or 

VBAT 
Battery backup connection example (2) 

VOUT

FOUT 

VBAT 

GND 

Register 
Control 

(System 
Control) 

Logic Area 

SDA 

SCL 

VDD 
Reset 
(Delay) 

/RST 

VIO 

CMP
Power 
Control 

VBAT 
Detector 

(VDET1) 

(VDET2) 

VCMP  

Register 
Flag 

VDD 
Detector 

OSC 

32.768kHz 

/IRQ 
Divider 

Divider 

Clock 
and 

Calendar 

Timer 
Register 

Interrupts 
Controller 

User 

Alarm 
Register 

Bus 
Interfac

e 

FOUT Controller 

primary 
battery 

R 

C 

Battery backup connection example (1) 

VBAT 

 I2C-Bus 
Fast-Mode 400 kHz

VDD
 1.2 V Min.

 (32.768 kHz, 1024 Hz, 1 Hz)

1/3600 Hz, 1/60 Hz, 1 Hz, 64 Hz, 4096 Hz 
244 s  7.5  

(16 bit x 1 ch.) /IRQ

/  (2 )
 60 ms Min.

  /    : mm  

SCL Input  

SDA Input / Output  

FOUT Output 
 (CMOS) 32.768 kHz  

32.768 kHz, 1024 Hz, 1 Hz OPEN  
CMOS  

/RST Output 
 (N-ch. open drain) 

VDD  
VDD  

/IRQ Output  (N-ch. open drain) 
 

VDD  
 

VIO  

VIO  
I2C  
HOST  

VOUT  
 

1.0 F  

VBAT  
 

 
GND   

Min. Typ. Max. 
VDD - 1.25 3.0 5.5 V
VCLK - 1.1 3.0 5.5 V 

Ta - -40 +25 +85 C 

 -VDET2 VDD, Fall 1.20 1.30 1.40 V 

f / f Ta = +25 C 
VDD = 3.0 V 

B : 5 23 
±1 10 6 

tSTA VDD = 2.75 V 5.5 V 1 Max. s 

Ta = -40 C +85 C

Min. Typ. Max. 

IBAT SCL = SDA = ”L” , 
VBAT = 3.0 V, VDD = VIO = 0.0 V - 300 500 nA 

I32k 

SCL = SDA = ”H” , 
FOUT = 32.768 kHz, /IRQ = OFF, 
VDD = VIO = 3.0 V,  
FOUT pin CL = 15 pF, 
CHGEN = L or VBAT  VDET3 

- 3.5 4.0 A 

(I2C-Bus)

RX8130CE  
32.768 kHz  ( )

I2C -Bus 
300 nA Typ. / 3 V 

 

 
VBAT VDD  

 (2,000 / )
RX8130CE: X1B000311000100 

RX8130CE 
( 3.2 x 2.5 mm, t = 1.0 mm Max. ) 
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Real time clock module 

SCL 

SDA 

FOE 

FOUT 

/INT 

VDD 

VBAT 

LV
E

L S
H

IFTE
R

 

VDD 
Detector 

GND 

Bus 
Interface Register 

Control 

(System 
Control) 

Divider Clock
and 

Calendar 

Timer 
Register 

Interrupts 
Controller 

Alarm 
Register 

FOUT 
Controller 

DTCXO 
R 

C 

secondary 
battery 

EDLC 
or 

VBAT 

primary 
battery 

R 

C 

Battery backup connection example (1) 
VBAT 

Battery backup connection example (2) 

I2C-Bus 
Fast-Mode 400 kHz

UA: ±3.4 x 10-6 / -40 ºC  +85 ºC (  ±9 )
UB: ±5.0 x 10-6 / -40 ºC  +85 ºC (  ±13 )
UC: ±5.0 x 10-6 / -30 ºC  +70 ºC (  ±13 )

VDD
 1.9 V Min.

 (32.768 kHz, 1024 Hz, 1 Hz)

1/60 Hz, 1 Hz, 64 Hz, 4096 Hz 
244 s  2.8  (12 bit x 1 ch.)

/INT

: mm

 

 

(I2C-Bus)
(DTCXO) 

RX8900SA / RX8900CE
32.768 kHz (DTCXO)

I2C-Bus 
 2.5 V  5.5 V

2.0 V  5.5 V 
( ) 1.6 V  5.5 V 

 

 

T1 - Test OPEN  
SCL Input

FOUT Output  (CMOS)

VBAT -

 

 

 
VDD -
FOE Input FOUT  
/INT Output  (N-ch. open drain) 
GND -
T2 - Test OPEN  

SDA Input / Output 

 Min. Typ. Max. Unit 

VDD - 2.5 3.0 5.5 V

VTEM - 2.0 3.0 5.5 V

VCLK - 1.6 3.0 5.5 V

(3) VDET3 VDD, Fall 2.3 2.4 2.5 V 

Ta - -40 +25 +85 ºC

f / f 

UA Ta = -40 ºC  +85 ºC ±3.4 

10-6 UB Ta = -40 ºC  +85 ºC 
±5.0 

UC Ta = -30 ºC  +70 ºC 

(1) IDD1 
fSCL = 0 Hz, /INT = 
VDD, FOE = GND, 
VDD = VBAT, 
FOUT: OFF, 

 2.0 s 

VDD = 5 V - 0.72 1.5 
A 

(2) IDD2 VDD = 3 V - 0.70 1.4 

1,000 /  
RX8900SA UA: X1B000292000100 
RX8900SA UB: X1B000292000200 
RX8900SA UC: X1B000292000300 
  

2,000 /  
RX8900CE UA: X1B000301000100 
RX8900CE UB: X1B000301000200 
RX8900CE UC: X1B000301000300 

32.768 kHz-DTCXO Frequency temperature characteristics (Example)

Frequency temperature characteristics

-30 

-25 

-20 

-15 

-10 

-5 

0 

5 

10 

-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85 
Temperature (ºC) 

St
ab
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y 

( ×
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 ) 

Tuning fork X'tal 

32.768 kHz DTCXO 

 RX8900SA 

1. T1  

10
.1

 0
.2

 

5.0 

7.4 0.2 

3.
2

0.
1 

1.
27

 

14. N.C.

2. SCL 13. SDA 

3. FOUT 12. T2

4. N.C. 11. GND 

5. VBAT 10. /INT 

6. VDD 9. N.C.

7. FOE 8. N.C.
 

SOP 14 pin 

RX8900CE 
( 3.2 x 2.5 mm, t = 1.0 mm Max. ) 

RX8900SA 
( 10.1 x 7.4 mm, t = 3.3 mm Max. ) 
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Real time clock module 

UA   ± 3.4 x 10-6  /  -40 ºC ~ +85 ºC  (   ±9  )
UB   ± 5.0 x 10-6  /  -40 ºC ~ +85 ºC  (  ±13  )
UC   ± 5.0 x 10-6  /  -30 ºC ~ +70 ºC
AA   (+5 ± 5.0) x 10-6  /  +25 ºC

: 1/100

 32.768 kHz
 FOUT (C-MOS ),CL=30 pF
 32.768 kHz, 1024 Hz, 1 Hz

1/4096 4095 
 

 EVIN 

 EVIN
 1PPS

1/100

 RX8801

( :mm)

RX 8803 SA 

1. T1(CE) 14. N.C.

2. SCL 13. SDA

3. FOUT 12. T2(VPP) 

4. N.C. 11. GND 

5. TEST 10. / INT 

6. VDD 9. EVIN 

7. FOE

 

10
.1

 0
.2

 

5.0 

7.4 0.2 

3.
2

0.
1 

1.
27

 

8. N.C.
 

SOP 14 pin 

RX 8803 LC 

1. N.C. 12. EVIN 

2. FOE 11. /INT 

3. VDD 10. GND 

4. FOUT 9. T2(Vpp)

5. SCL 8. SDA 

6. T1(CE) 

0.
5 

2.4 

3.
6 

1.
2

M
ax

. 

2.8 7. N.C.

VSOJ 12pin 

SA
 

 

 

(I2C-Bus)
(DTCXO)

RX-8803SA / LC
 

 32.768 kHz (DTCXO)
1/100s 

: I2C  (400kHz) 
 : 1.6 V  5.5 V 

: 2.2 V  5.5 V 
( ) : 1.6 V  5.5 V 

32.768 kHz, 1024 Hz, 1 Hz
EVIN

Linux® driver
(http://www5.epsondevice.com/ja/information/support/linux_rtc/)

 Linux LMI (Linux Mark Institute) 

I / O 
T1(CE) input Test  

SCL input I2C  
FOUT Output  ( C-MOS  ) 

TEST input Test  
 (RX-8803SA only.) 

VDD -
FOE input FOUT  
EVIN input 
/ INT Output  ( Nch  ) 
GND -

T2(VPP) - Test  
SDA I/O I2C  

 Min. Typ. Max. Unit 

VDD 1.6 3.0 5.5 V 

VTEM 2.2 3.0 5.5 V 

VCLK 1.6 3.0 5.5 V 

TOPR -40 +25 +85 ºC 

f / f 

UA Ta = -40 ºC  +85 ºC ±3.4 1 

10-6 UB Ta = -40 ºC  +85 ºC 
±5.0 2 UC Ta = -30 ºC  +70 ºC 

AA Ta = +25 ºC 5 ±5.0 3 

IDD1  
FOE = GND, 
 /INT = VDD 
FOUT  : OFF 

VDD = 5V - 0.75 3.4 
A 

IDD2 VDD = 3V - 0.75 2.1 

1 ) ±9  2 )   ±13 3 )  ±13 ( )

RX-8803SA UB: X1B000151000100 
RX-8803SA UA: X1B000151000200 
RX-8803SA UC: X1B000151000300 
RX-8803SA AA: X1B000151000400 
RX-8803LC UA: X1B000142000100 
RX-8803LC UB: X1B000142000200 
RX-8803LC UC: X1B000142000300 
RX-8803LC AA: X1B000142000400

RX-8803SA 

RX-8803LC 

32.768 kHz-DTCXO Frequency temperature characteristics (Example) 
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Temperature (ºC) 
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Tuning fork X'tal 

32.768 kHz DTCXO 

32kHz 
DTCXO 

32.768 kHz 

CLOCK 
    and 

CALENDAR 

TIMER 
REGISTER 

ALARM 
REGISTER 

FOUT 
CONTROLLER 

CONTROL 
REGISTER 
and 

SYSTEM 
CONTROLLER 

    DIVIDER 

INTERRUPT 
CONTROLLER 

INTERFACE 
CIRCUIT 

FOUT 

FOE 

/ INT 

SCL 

SDA 

EVIN 
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Real time clock module 

UA   ± 3.4 x 10-6  /  -40 ºC ~ +85 ºC  (  ±9  )
UB   ± 5.0 x 10-6  /  -40 ºC ~ +85 ºC  (  ±13  )
UC   ± 5.0 x 10-6  /  -30 ºC ~ +70 ºC
AA   (+5 ± 5.0) x 10-6  /  +25 ºC

: 1/100

 32.768 kHz
 FOUT (C-MOS ),CL=30 pF
 32.768 kHz, 1024 Hz, 1 Hz

1/4096 4095 
 

 EVIN 
 EVIN

 1PPS
1/100

 RX-4801

( :mm)

RX 4803 SA 

1. CE 14. DI

2. CLK 13. DO

3. FOUT 12. T2(VPP)

4. N.C. 11. GND 

5. TEST 10. / INT 

6. VDD 9. EVIN 

7. FOE 

 

10
.1

 0
.2

 

5.0 

7.4 0.2 

3.
2

0.
1 

1.
27

 

8. N.C.
 

SOP 14 pin 

RX 4803 LC 

1. N.C. 12. EVIN 

2. FOE 11. /INT 

3. VDD 10. GND 

4. FOUT 9. T2(Vpp) 

5. CLK 8. DO 

6. CE 

0.
5 

2.4 
3.

6 
1.

2
M

ax
.  

2.8 7. DI 

VSOJ 12pin 

SA
 

LC  
CE  

(SPI-Bus)
(DTCXO)

RX-4803SA / LC
32.768 kHz (DTCXO)
1/100s 

      4   
: 1.6 V ~ 5.5 V 
: 2.2 V ~ 5.5 V 

( ) : 1.6 V ~ 5.5 V 
32.768 kHz, 1024 Hz, 1 Hz

EVIN
Linux® driver

(http://www5.epsondevice.com/ja/information/support/linux_rtc/)
 Linux LMI (Linux Mark Institute)  

I / O 
CE input 
CLK input 

FOUT Output  ( C-MOS  ) 

TEST input Test  
 (RX-4803SA only.) 

VDD -
FOE input FOUT  
EVIN input 
/ INT Output  ( Nch  ) 
GND -

T2(VPP) - Test  
DO Output 
D I input 

RX4801SA RX4803SA , 

 Min. Typ. Max. Unit 

VDD 1.6 3.0 5.5 V 

VTEM 2.2 3.0 5.5 V 

VCLK 1.6 3.0 5.5 V 

TOPR -40 +25 +85 ºC 

f / f 

UA Ta = -40 ºC ~ +85 ºC ±3.4 1 

10-6 UB Ta = -40 ºC ~ +85 ºC 
±5.0 2 UC Ta = -30 ºC ~ +70 ºC 

AA Ta = +25 ºC 5 ±5.0 3 

IDD1  
FOE = GND, 
 /INT = VDD 
FOUT  : OFF 

VDD = 5V - 0.75 3.4 

A 
IDD2 VDD = 3V - 0.75 2.1 

1 ) ±  2 )  ±13 3 )  ±13 ( ) 

RX-4803SA: X1B000131xxxx00 
RX-4803LC: X1B000122xxxx00 
RX-4803LC UB: X1B000122000200 

RX-4803SA RX-4803LC 

32.768 kHz-DTCXO Frequency temperature characteristics (Example) 
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32kHz 
DTCXO 

32.768 kHz 

EVIN 

CLOCK 
and 
CALENDAR 

TIMER 
REGISTER 

ALARM 
REGISTER 

FOUT 
CONTROLLER 

SYSTEM 
CONTROLLER 

and 
CONTROL 
REGISTER 

DIVIDER 

INTERRUPT 
CONTROLLER 

INTERFACE 
CIRCUIT 

FOUT 

FOE 

/ INT 

CLK 

DO 
D I 

CE 
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Real time clock module 

SA 2 LC 1
35ms / 2s 

 VDD

VBAT I2C

 / 
 2Hz 1 / 6
 VDD 32.768kHz

/ ( :mm)

   
SCL  I2C  

SDA  I2C  

VDD -  

VBAT -  

VOUT   
 20mA  

/ RES VDD  

GND - 

EVIN1  1 

EVIN2  2 

/ INTA  A. 

/ INTB  B. 

CLKOUT 32.768kHz  (CMOS ) 

N.C. -  

RX 8035 SA 

1. N.C.  

10
.1

 0
.2

 

5.0 

7.4 0.2 

3.
2

0.
1 

1.
27

 

14. EVIN2 

2. SCL 13. / INTB

3. CLKOUT 12. SDA 

4. VBAT 11. GND 

5. N.C. 10. / INTA 

6. VDD 9. / RES 

7. VOUT 8. EVIN1 

SOP 14 pin 

RX 8035 LC 

1. VOUT 
0.

5 

2.4 

3.
6 

1.
2

M
ax

.  

2.8 

12. EVIN1

2. VDD 11. / RES

3. N.C. 10. / INTA

4. VBAT 9. GND

5. CLKOUT 8. SDA

6. SCL 7. / INTB

VSOJ 12pin 

 SA  

LC  
CE  

   Min. Typ. Max.  
 VACCESS VDD 2.4 3.0 5.5 V 
 VCLK VBAT 1.0 3.0 5.5 V 

TOPR - -40 +25 +85 C 
 TSTG - -55 - +125 C 

   

 f / f Ta = +25°C 
VBAT = 3.0 V 

B: 5 23 1) 
AA: 5 5 2) 
AC: 0 5 2) 

10 6 

 tSTA Ta = +25 °C 
VDD = 3.0 V 1 Max. s 

 f / V Ta = +25 °C 
VDD = 2.4 V 5.5 V 1 Max. 10 6 

1)   ±1 ( ) 
2)   ±13 ( )

Ta = -40 C to +85 C

   Min. Typ. Max.  

 

IBAT 

RX-8035SA 
VBAT = 3.0V, VDD = 0.0V 

 SCL=SDA = GND - 

350 

1200 nA RX-8035LC 
VBAT = 3.0V, VDD = 0.0V  
SCL=SDA = GND 

400 

IDD 
VDD = 3.0V 
SCL=SDA = GND 
CLKOUT = open 

- 1.40 2.50 μA 

Ta = -40 C to +85 C

   Min. Typ. Max.  

VBAT VLOW - 1.10 1.25 1.40 V 

 
(VDD to VBAT) VD2B +25 C 2.328 2.40 2.472 V 

RX-8035LC 

(I2C-Bus)

RX-8035SA / LC 
 

32.768 kHz   :  
    ( 5 10 6 / Ta = +25 C)  

 : I2C-Bus (400kHz Max.) 
: 2.4 V 5.5 V 
: 1.0 V 5.5 V 
: 350 nA (SA) 400 nA (LC) / 3 V (Typ.) 
: 2.4V VBAT/ VDD  
: 1  

 :  
  Linux® driver  

(http://www5.epsondevice.com/ja/information/support/linux_rtc/) 
 Linux LMI (Linux Mark Institute)  

RX-8035SA  B: X1B000172000100 
RX-8035SA AC: X1B000172000200 
RX-8035SA AA: X1B000172000300 
RX-8035LC B: X1B000182000100 
RX-8035LC AC: X1B000182000200 
RX-8035LC AA: X1B000182000300

R 

C 

secondary 
 battery 

EDLC 
or 

primary 
battery 

R 

C 

(1) 
VBAT 

VOUT 

VBAT 

VOUT 

GND 

Main 

VDD VBAT 

CLOCK 

CALENDER 

TIME STAMP 

SDA 

VOLTAGE 
DETECTOR 

VOLTAGE 
DETECTOR 

CLKOUT 
LEVEL 

SH
IFTER

 
/ INTA 

/ INTB 

EVIN1 De-bounce 

OSC 

EVIN2 

/ RES 

SCL 

Detects High level. 

VOUT 

(2) 

RX-8035SA 
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Real time clock module 

SA 2 LC 1
35ms / 2s 

 VDD

VBAT SPI

 / 
 2Hz 1 / 6
 VDD 32.768kHz

/ ( :mm)

   
VBAT -  

VOUT   
 20mA  

CE  SPI  

CLK  SPI  

SO  SPI  

SI  SPI  

GND - 

EVIN1 1 

EVIN2 2 

/ INT  

CLKOUT 32.768kHz  (CMOS ) 

N.C. -  

VDD -  

RX 4035 SA 

1. N.C.  

10
.1

 0
.2

 

5.0 

7.4 0.2 

3.
2

0.
1 

1.
27

 

14. EVIN2 

2. CLK 13. SI

3. CLKOUT 12. SO

4. VBAT 11. GND 

5. N.C. 10. / INT 

6. VDD 9. CE 

7. VOUT 8. EVIN1 

SOP 14 pin 

RX 4035 LC 

1. VOUT 

0.
5 

2.4 

3.
6 

1.
2

M
ax

.  

2.8 

12. EVIN1

2. VDD 11. CE

3. N.C. 10. / INT

4. VBAT 9. GND

5. CLKOUT 8. SO 

6. CLK 7. SI 

VSOJ 12pin 

SA

LC  
CE

   Min. Typ. Max.  
 VACCESS VDD 2.4 3.0 5.5 V 
 VCLK VBAT 1.0 3.0 5.5 V 

TOPR - -40 +25 +85 C 
 TSTG - -55 - +125 C 

   

 f / f Ta = +25°C 
VBAT = 3.0 V 

B: 5 23 1) 
AA: 5 5 2) 
AC: 0 5 2) 

10 6 

 tSTA Ta = +25 °C 
VDD = 3.0 V 1 Max. s 

 f / V Ta = +25 °C 
VDD = 2.4 V to 5.5 V 1 Max. 10 6 

1)   ±1 ( ) 
2)   ±13 ( )

Ta = -40 C to +85 C

   Min. Typ. Max.  

 

IBAT 

RX-4035SA 
VBAT = 3.0V, VDD = 0.0V  

CE = 0V, CLKOUT = open - 

350 

1200 nA RX-4035LC 
VBAT = 3.0V, VDD = 0.0V  

CE = 0V, CLKOUT = open 
400 

IDD 
VDD = 3.0V 
CE = 0V 
CLKOUT = open 

- 1.40 2.50 μA 

Ta = -40 C to +85 C

   Min. Typ. Max.  

VBAT  VLOW - 1.10 1.25 1.40 V

 
(VDD to VBAT) VD2B +25 C 2.328 2.40 2.472 V 

RX-4035SA RX-4035LC 

 (SPI-Bus)

RX-4035SA / LC 
32.768 kHz   :  

    ( 5 10 6 / Ta = +25 C)  
 : SPI-Bus (1MHz) 

: 2.4 V ~ 5.5 V 
: 1.0 V ~ 5.5 V 
: 350 nA (SA) 400 nA (LC) / 3 V (Typ.) 
: 2.4V VBAT/ VDD  
: 1  
:  

RX-4035SA  B: X1B000192000100 
RX-4035SA AC: X1B000192000200 
RX-4035SA AA: X1B000192000300 
RX-4035LC  B: X1B000202000100 
RX-4035LC AC: X1B000202000200 
RX-4035LC AA: X1B000202000300 

GND 

VOUT 
Main 

VDD VBAT 

CLOCK 

CALENDER 

TIME STAMP 

SI 

VOLTAGE 
DETECTOR 

VOLTAGE 
DETECTOR 

SO 

LEVEL 
SH

IFTER
 

CLKOUT 

/ INT 

EVIN1 De-bounce 

OSC 

EVIN2 

CE 

CLK 

Detects High level. 

R 

C 

secondary 
battery 

EDLC 
or 

primary 
battery 

R 

C 

 (1) 

VBAT 

VOUT 

VBAT 

VOUT 

 (2) 
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Real time clock module 

  

INTERRUPTS 
CONTROLLER 

ALARM REGISTER 

OSC 

/ IRQ 

I2C-Bus 
INTERFACE 
CIRCUIT 

SCL 

32.768 kHz 

CONTROL 
    REGISTER 

  and 

SYSTEM 
   CONTROLLER 

DIVIDER 
CLOCK & CALENDAR 

 FOUT 
CONTROLLER FOUT 

SDA 

TIMER REGISTER 

I/O Port P00 – P03 

  EEPROM 
10 Byte ( 80 bit ) 

4 

 ID-ROM 
6 Byte ( 48 bit ) 

FOE 

A 0 

EEPROM  ID-ROM  
EEPROM 10 Byte(80 bit)
ID-ROM 6 Byte(48 bit)

 I/O  
I/O (4 port)  

 
I2C-Bus (400 kHz)

32.768 kHz  
FOUT ( C-MOS ) CL=30 pF
32.768 kHz, 1024 Hz, 1 Hz

 

  /    :mm  

  

SCL I2C-Bus   

SDA  I2C-Bus   

A 0 I2C   

FOUT 

FOE 

FOUT 32.768 kHz ( C-MOS  ) 
FOE  FSEL1, 0 FOUT

 
/ IRQ ( N-ch  ) 

P00 
P01 
P02 
P03 

  

VDD  

GND   

RX 8731 LC 

1. FOE 12. VDD 

2. P00 11. P01 

3. SDA 10. P02 

4. SCL 9. P03 

5. A 0 8. / IRQ 

6. GND 

0.
5 

2.4 

3.
6 

1.
2

M
ax

. 

2.8 7. FOUT 

VSOJ 12pin 

LC
CE

 

 

  Min. Typ. Max.  

  VDD  1.7 3.0 5.5 V 
  VCLK  1.3 3.0 5.5 V 
  TOPR  -40 +25 +85 C 

   

 f / f Ta = +25 C 
VDD = 3.0 V 

B: 5 23  
 ±1 10 6 

 tSTA 

Ta = +25 C 
VDD = 1.7 V 1 Max. s 

Ta = -40 C +85 C 
VDD = 1.7 V 3 Max. s 

Ta = -40 C +85 C 

Min. Typ. Max. 

IBK 

fSCL = 0 Hz 
/ IRQ = OFF 

FOUT : OFF ( Hi - z ) 

VDD 
= 5 V  - 0.45 1.5 

A 
VDD 

= 3 V  - 0.35 1.4 

I32k 

fSCL = 0 Hz 
/ IRQ = OFF 

FOUT : 32.768 kHz 
CL = 30 pF 

VDD 
= 5 V  - 8.0 16.0 

A 
VDD 

= 3 V  - 5.0 10.0 

(I2C-Bus)
EEPROM, ID-ROM

RX-8731LC 
32.768 kHz

I2C-Bus (400 kHz) 
 1.7 V 5.5 V

1.3 V 5.5 V 
 0.35 A / 3 V ( Typ. )

32.768 kHz C-MOS  

RX-8731LC : Q418731C2000100 
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Real time clock module 

  

INTERRUPTS 

CONTROLLER ALARM REGISTER 

OSC 

/ IRQ 

INTERFACE 

CIRCUIT 

SCL 

( 32.768 kHz ) 

CONTROL 
    REGISTER 

  and 

SYSTEM 
   CONTROLLER 

DIVIDER CLOCK 

 FOUT 
CONTROLLER FOUT 

   and 
CALENDAR 

SDA 

TIMER REGISTER 

/BM 

  USER RAM  128bit 

FOE 

XD XG 

DAS 

32.768 kHz  
( FOE )  ( FSEL1, 0 bit )  
ON/OFF  32.768 kHz, 1024 Hz, 1 Hz

 
4096 Hz, 64 Hz, 1 s , 1 min, 1 h 

244 s 65535
TF-bit /IRQ

 
/ , ,

AF-bit /IRQ

RAM
128 bit (8 bit  16, SRAM)

DAS  
I2C 1bit

 / :mm  

RX 8571 SA 

1. GND  

10
.1

 

5.0 

7.4  

3.
2 

1.
27

 

14. FOUT 

2. N.C. 13. N.C.

3. DAS 12. N.C.

4. SCL 11. N.C.

5. SDA 10. / IRQ 

6. /BM 9. N.C.

7. FOE 8. VDD
 

SOP - 14 pin 

RX 8571 LC 

1. FOE 

2.4 

3.
6 

1.
2

 

2.8 

0.
5 12. VDD 

2. /BM 11. N.C. 

3. SDA 10. N.C. 

4. SCL 9. N.C. 

5. DAS 8. /IRQ 

6. GND 7. FOUT 

VSOJ 12pin 

SA  

LC CE

 

  Min. Typ. Max.  
  VDD  1.6 3.0 5.5 V 
  VCLK  1.3 3.0 5.5 V 
  TOPR  -40 +25 +85 C 

   

 f / f Ta = +25 C 
VDD = 3.0 V 

B: 5 23  
 ±1  

10 6 

 tSTA Ta = +25 C 
VDD = 1.6 V 1 Max. s 

 

  Min. Typ. Max.  

IDD 

FOE=/BM=”L” 
FOUT= OFF 
/IRQ = OFF 
VDD =3.0 V 
Ta= +25 C 

LC 
 type - 220 400 

nA 
SA 
 type - 200 400 

FOE=/BM=”L” 
FOUT= OFF 
/IRQ = OFF 
VDD =3.0 V 
Ta= -40 C to +85 C 

- - - 550 nA 

(I2C-Bus) 

RX-8571SA / LC 
32.768 kHz  

 I2C-Bus 400 kHz  
 1.6 V 5.5 V 

( )  1.3 V 5.5 V 
 220 nA / 3 V ( Typ. )

32.768 kHz  C-MOS  
RAM  128 bit (8 bit  16, SRAM) 

( :65535 ) 

RX-8571SA : X1B000072000100 
RX-8571LC : X1B000052000100 
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Real time clock module 

  

   BUS 

     INTERFACE 

       CIRCUIT 

32.768 kHz 

CONTROL 
REGISTER 

ALARM 
REGISTER 

TIMER 
REGISTER 

CLOCK  and 
CALENDAR 

INTERRUPTS 
CONTROLLER 

FOUT 
CONTROLLER 

DIVIDER

CONTROL LINE

FOUT 

/ IRQ 

CLK 
DIO 

CE 

OSC 

SYSTEM 
CONTROLLER 

FOE 

and 

 
 

OE  
FOUT ( C-MOS ) CL=30 pF

   32.768 kHz, 1024 Hz, 1 Hz  

 
244 s 4095 1

 
/ , ,

 
   

CE   

CLK   

DIO   

FOUT C-MOS  

FOE  FSEL1, 0 FOUT  

/ IRQ  ( N-ch )  

VDD  

GND   

 / :mm  

RX 4571 LC 

1. FOE 

2.4 

3.
6 

1.
2

 

2.8 

0.
5 12. VDD 

2. N.C. 11. N.C. 

3. DIO 10. N.C. 

4. CLK 9. N.C. 

5. CE 8. /IRQ 

6. GND 7. FOUT 

VSOJ 12pin 

RX 4571 SA 

1. GND  

10
.1

 

5.0 

7.4  

3.
2

 

1.
27

 

14. FOUT 

2. N.C. 13. N.C.

3. CE 12. N.C.

4. CLK 11. N.C.

5. DIO 10. / IRQ 

6. N.C. 9. N.C.

7. FOE 8. VDD
 

SOP - 14 pin 

SA  

LC CE  

 

 Min. Typ. Max.  

  VDD  1.6 3.0 5.5 V 

  VCLK Ta = +25 C 1.0 3.0 5.5 V Ta = -40 +85 C 1.1 3.0 5.5 
  TOPR  -40 +25 +85 C 

   

 f / f Ta = +25 C 
VDD = 3.0 V 

B: 5 23  
 ±1

10 6 

 tSTA Ta = +25 C 
VDD = 1.6 V 1 Max. s 

* 

Ta = -40 C +85 C

   Min. Typ. Max.  

 
 
 
 

IBK 

CE = GND 
/IRQ = OFF 

FOUT ; 
OFF ( Hi - z ) 

VDD
= 5 V  - 0.40 1.00 

A 
VDD

= 3 V  - 0.32 0.95 

I32k 

CE = GND 
/IRQ = OFF 

FOUT ; 
32.768 kHz ON 
CL = 30 pF 

VDD
= 5 V  - 8.0 14.0 

A 
VDD

= 3 V  - 5.0 8.50 

(SPI-Bus) 
1.0V 

RX-4571LC / SA 
32.768 kHz

3  
 1.6 V 5.5 V

( ) 1.0 V 5.5 V / Ta = +25 C 
 0.32 A ( Typ. ) / 3 V

32.768 kHz C-MOS  

RX-4571LC  : Q414571C2000100 
RX-4571SA : Q41457152000100 
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Reall timee clockk modulee 

Control 1

Seconds
Minutes
Hours
Days

Month / Century

Control 2

Weekdays

Years
Minutes Alarm

Hour Alarm
Day Alarm

Weekday Alarm

Timer Control
CLKOUT frequency

Timer

00

0F

OUTPUT
CONTROL

CONTROL
LOGIC

POR

OSC

32.768 kHz
CRYSTAL

CLKOUT
CLKOE DIVIDER

Voltage Detector

ADDRESS
REGISTER

I2C-BUS
INTERFACE

/ INT

SCL
SDA

I2C-Bus 400 kHz
I2C-Bus slave address : read A3h and write A2h

1.0 V 5.5 V / Ta = -20 C +70 C
1.1 V 5.5 V / Ta = -40 C +85 C

32.768 kHz
CLKOUT C-MOS CL=30 pF
CLKOE ON/OFF

32.768 kHz, 1024 Hz, 32 Hz, 1 Hz

1/4096 255
, , ,

/ :mm

SCL I2C-Bus

SDA I2C-Bus

CLKOUT

CLKOE

CLKOUT 32.768 kHz
C-MOS

CLKOE  FE
CLKOUT

CLKOE pin
input

FE
bit

CLKOUT pin
output

1 Output ( C-MOS )HIGH 0 OFF ( LOW )
1 OFF ( LOW )LOW 0 OFF ( LOW )

/INT N-ch

VDD

GND

RX 8564 LC

1. N.C.

2.4

3.
6

1.
2 

2.8

0.
5 12. N.C.

2. N.C. 11. CLKOE

3. N.C. 10. VDD

4. N.C. 9. CLKOUT

5. / INT 8. SCL

6. GND 7. SDA

VSOJ 12pin

R8564LC Only Form

Ta = -40 C +85 C

Min. Typ. Max.

IBK

fSCL = 0 Hz
CLKOE = GND

CLKOUT ;
OFF ( LOW )

VDD
= 5 V - 330 800

nA
VDD

= 3 V - 275 700

I32k

fSCL = 0 Hz
CLKOE = VDD

CLKOUT ;
32.768 kHz ON

CL = 0 pF

VDD
= 5 V - 2.5 3.4

A
VDD

= 3 V - 1.5 2.2

(I2C-Bus)

RX-8564LC
32.768 kHz

I2C-Bus 400 kHz
1.8 V 5.5 V
1.0 V 5.5 V / -20 C +70 C
275 nA / 3.0 V (Typ.)

32.768 kHz C-MOS
,

RX-8564LC  : Q418564C2000100

Min. Typ. Max.
VDD 1.8 3.0 5.5 V
VCLK VLOW 3.0 5.5 V
TOPR -40 +25 +85 °C

Typ. Max.

VLOW LC Ta = -20 C +70 C 0.9 1.2 V
Ta = -40 C +85 C 0.9 1.3 V

f / f Ta = +25 °C
VDD = 3.0 V

B: 5 23
( ±1 )

10 6

LC
CE
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Real time clock module 

 

  

INTERRUPTS 
 CONTROLLER ALARM REGISTER 

/ IRQ1 

BUS 

INTERFACE 

CIRCUIT 

CONTROL 
   REGISTER 

  and 

SYSTEM 
   CONTROLLER 

DIVIDER 
CLOCK 

  and 

SDA 

 USER RAM 128 bit 

SCL 

CALENDR 

TIMER REGISTER 

ALARM,TIMER,FOUT 

BUILT-IN XTAL 

( 32.768 kHz ) 

/ IRQ2 

OSC 

TIMER, FOUT 

 
I2C-Bus 400 kHz

 
C-MOS , 

32.768 kHz,1024Hz,1Hz

 
1/4096 65535

1h, 1min, 64Hz, 4096Hz
TF-bit

/IRQ1 /IRQ2  

 
, , ,  

AF-bit
/IRQ1

RAM
128 bit (8 bit  16, SRAM)

  /    :mm  

   

SCL   

SDA   

/ IRQ1   
32.768kHz (N-ch ) 

/ IRQ2  (C-MOS ) 

VDD   

GND   

 
 

 
 

 

  Min. Typ. Max.  

  VDD  1.6 3.0 5.5 V 
  VCLK  1.1 3.0 5.5 V 
  TOPR  -40 +25 +85 C 

     

 f / f Ta = +25 C 
VDD = 3.0 V B: 5 23 * 10 6 

 tSTA 

Ta = +25 C 
VDD = 1.6 V ~ 5.5 V 1 Max. s 

Ta = -40 C +85 C 
VDD = 1.6 V ~ 5.5 V 3 Max. s 

*  ±1  

Ta = -40 C +85 C

   Min. Typ. Max.  

 
 
 
 

IBK 

 “L” 

fCLK = 0 Hz, 
/IRQ1,2 = OFF, 
TSEL2=”1” 

VDD
= 5 V  - - 350 

nA 
VDD

= 3 V  - 160 320 

I32k 
fCLK = 0 Hz 
/IRQ1: 32.768 kHz ON, 
/IRQ2: OFF 

VDD
= 5 V  - 0.60 1.10 

A 
VDD

= 3 V  - 0.52 0.90 

(I2C-Bus) 

RX8010SJ 
32.768 kHz

I2C-Bus (400 kHz) 
1.6 V 5.5 V 
1.1 V 5.5 V 
160 nA / 3 V ( Typ. )  
C-MOS  /  

 RAM 128 bit (8 bit  16, SRAM) 

SOP-8pin
Linux® driver  

(http://www5.epsondevice.com/ja/information/support/linux_rtc/) 
 Linux LMI (Linux Mark Institute)  

RX8010SJ : X1B000242000100 

SOP-8 pin 

RX8010SJ 

1.
27

 

7.
0 

 0
.2

 

3.9  0.1 

6.0  0.2 

2.65 Max. 

1.N.C.

2.N.C.

3./IRQ2 

4.GND

8.VDD

7./IRQ1 

6.SCL

5.SDA
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Real time clock module 

 

  

CLK/SCL 

DI/SDA 

VIO 

CE/FOE 

SPISEL 

DO 

/IRQ1 

/IRQ2 

VDD 

VBAT

LVEL SH
IFTER

 

I/O 
Control 

VDD 
Detector 

GND 

Bus 
Interface Register

Control 

(System 
Control) 

Divider 

Clock 
and 

Calender 

Timer 
Register 

Interrupts 
Controller 

User RAM 

Alarm 
Register 

FOUT Controller 

OSC 
R 

C 

secondary 
battery 

EDLC 
or 

primary 
battery 

R 

C 

1 
VBAT 

VBAT 
2 

SPI-Bus I2C-Bus .
 

VDD VBAT

VDD (VDET-)

32.768kHz, 1024Hz, 1Hz

4096Hz, 64Hz, 1s , 1min, 1h 
244 s  65535

TF-bit /IRQ1,/IRQ2

/ , ,
AF-bit /IRQ1

RAM
128 bit (8 bit  16, SRAM)

  /    :mm  

SPISEL  
H (VIO ) SPI L (GND ) I2C

CE/FOE 

SPI:  
H  

I2C: DO/FOUT (ON / Hi-z)  
DO/FOUT GND  

CLK/SCL 

DI/SDA SPI:  
I2C:  

DO/FOUT SPI:  
I2C: 32.768kHz, 1024Hz, 1Hz (CMOS) 

/ IRQ1 (N-ch open drain)

/ IRQ2 (CMOS)
VDD=1.6V Hi-z  

VDD VIO  

VIO 

VBAT 
 

VDD  
GND 

RX 6110 SA 

1. CLK/SCL  

10
.1

 0
.2

 

5.0 

7.4 0.2

3.
2

0.
1

1.
27

 14
. N.C.

2. DI/SDA 13
. N.C.

3. DO/FOUT 12
. /IRQ1 

4. CE/FOE 11
. VIO

5. SPISEL 10
. VDD

6. GND 9. VBAT

7. /IRQ2 8. N.C.
 

SOP - 14 pin 

 

 

  Min. Typ. Max.  
  VDD  1.6 3.0 5.5 V 
  VCLK  1.1 3.0 5.5 V 
  TOPR  -40 +25 +85 C 

 
 VDET- VDD Fall 1.10 1.30 1.55 V 

    

 f / f Ta = +25 C 
VDD = 3.0 V B: 5 23 1  10 6 

 tSTA Ta = +25 C 
VDD = 1.6 V 1 Max. s 

1)  ±1  

Ta = -40 C +85 C
  Min. Typ. Max. 

IBK 

VBAT = 3.0 V 
= L  , VDD = 0 V 

DO/FOUT=OFF, fCLK = 0 Hz, 
/IRQ1,2 = OFF, TSEL2=”1” 

SW  
 (VBAT-VDD) 

- 130 250 nA 

I32k 

VDD = 3.0 V 
fCLK = 0 Hz, 
/IRQ1,2 = OFF, CE/FOE = VIO, 
DO/FOUT : 32.768 kHz ON , 
CL = 0 pF 

-  1.5  2.1  A 

(SPI & I2C -Bus)

 
 
RX6110SA  

32.768 kHz
SPI-Bus  I2C -Bus 
1.6 V 5.5 V 

( ) 1.1 V 5.5 V 
130 nA ( Typ. ) 250 nA (Max.) / 3 V  
VDD 1.6V VBAT  

RAM 128 bit (8 bit 16, SRAM) 

Linux® driver  
(http://www5.epsondevice.com/ja/information/support/linux_rtc/) 

 Linux LMI (Linux Mark Institute)  

RX6110SA B : X1B000232000100 
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Real time clock module 

  

OSC

OSC 
Detect 

/ INTA

SCL 

SDA

FOUT

FOE

32 kHz 
Output 
Control

Divider 
Correc 
-tion

Div. 

Interrupt Control 
/ INTB

Shift Register 

Time Counter 
( Sec,Min,Hour,Week,Day,Month,Year ) 

Address 
Decoder 

Address 
Register 

Comparator_D 

Comparator_W Alarm_W Register 
( Min,Hour,Week ) 

I/O 
Control

Alarm_D Register 
( Min,Hour ) 

Voltage 
Detect

GND

VDD 

 
5 10 6 Ta = +25 C  

 13  

 

 / 
 2Hz 1 / 6
 OE 32.768kHz

  / :mm  

SCL  I2C-Bus  
SDA  I2C-Bus  

FOUT 
32.768 kHz

C-MOS  
 

FOE 
input 

/CLEN1 
bit 

/CLEN2 
bit 

FOUT 
output 

L X X OFF ( LOW ) 
0 0 32.768 kHz
0 1 32.768 kHz
1 0 32.768 kHzH 

1 1 OFF ( LOW ) 

FOE 

/ INTA A N-ch  
/ INTB B N-ch  
TEST   
VDD   
GND  

RX 8025 SA 

1. N.C.  

10
.1

 

5.0 

7.4  

3.
2

 

1.
27

 

14. N.C.

2. SCL 13. SDA 

3. FOUT 12. / INTB 

4. N.C. 11. GND 

5. TEST 10. / INTA 

6. VDD 9. N.C.

7. FOE 8. N.C.

SOP 14 pin 

 

  Min. Typ. Max.  
  VDD 1.7 3.0 5.5 V 
  VCLK  1.15 3.0 5.5 V 
  TOPR  -40 +25 +85 C 

   

 f / f Ta = +25 C 
VDD = 3.0 V 

AA: 5 5 1) 
AC: 0 5 2) 10 6 

 tSTA Ta = +25 C 
VDD = 2.0 V 1 Max. s 

 f / V Ta = +25 C 
VDD = 2.0 V 5.5 V 1 Max. 10 6 

1) 2)  ±13

Ta = -40 C +85 C

  Min. Typ. Max.  

IBK 
fSCL = 0 Hz 
FOE = GND 

FOUT ; OFF LOW  

VDD
= 5 V  - 0.60 1.80 

A VDD 
= 3 V  - 0.48 1.20 

I32k 

fSCL = 0 Hz 
VDD, FOE = 5.5 V 

FOUT ; ON 
CL = 0 pF  

VDD
= 5.5 V - 3.0 6.5 A 

Ta = -30 C +70 C

   Min. Typ. Max.  

  VDETH VDD  1.90 2.10 2.30 V 

  VDETL VDD  1.15 1.30 1.45 V 

(I2C-Bus)
± +25 C

RX-8025SA 
32.768 kHz  5 10 6 / Ta = +25 C  

I2C-Bus 400 kHz  
1.70 V 5.5 V 

( ) 1.15 V 5.5 V 
,  

0.48 A / 3 V ( Typ. )  
32.768 kHz C-MOS   

RX-8025SA AA: Q41802552000100 
RX-8025SA AC: Q41802551000200 
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Real time clock module 

  

32.768 kHz  
5 10 6 Ta = +25 C

 ±13  

 

/  

, ,

  / :mm  

  

CE 
 

 
HIGH  

CLK   
DI   
DO   

FOUT 
 32.768 kHz  

N-ch  
 

/ INT N-ch  
TEST   
VDD   
GND  

RX 4045 SA 

1. N.C.  

10
.1

 

5.0 

7.4  

3.
2 

1.
27

 

14. N.C.

2. CLK 13. DO

3. FOUT 12. DI

4. N.C. 11. GND 

5. TEST 10. / INT 

6. VDD 9. N.C.

7. CE 8. N.C.

SOP 14 pin 

 

 Min. Typ. Max.  
  VDD 1.7 3.0 5.5 V 
  VCLK  1.15 3.0 5.5 V 
  TOPR  -40 +25 +85 C 

     

 f / f Ta = +25 C 
VDD = 3.0 V 

AA: 5 5 1) 
AC: 0 5 2) 10 6 

 tSTA Ta = +25 C 
VDD = 2.0 V 1 Max. s 

 f / V Ta = +25 C 
VDD = 2.0 V 5.5 V 1 Max. 10 6 

1) 2)  ±13 ( )

Ta = -40 C +85 C

   Min. Typ. Max.  

 
 
 
 

IBK 
CE = GND 
FOUT ; 

OFF Hi-z  

VDD
= 5 V  - 0.60 1.80 

A 
VDD

= 3 V  - 0.48 1.20 

I32k 
CE = GND 
FOUT ; 
32.768 kHz ON 

VDD
= 3 V  - 0.65 2.00 A 

Ta = -30 C +70 C

   Min. Typ. Max.  

  VDETH VDD  1.90 2.10 2.30 V 

  VDETL VDD  1.15 1.30 1.45 V 

(SPI-Bus)

 
RX-4045SA 
 

32.768 kHz   
    5 10 6 / Ta = +25 C  

  4  
 1.7 V 5.5 V 

   1.15 V 5.5 V 
  ,  

 0.48 A / 3 V ( Typ. )
32.768 kHz   N-ch  

32kHz 
OUTPUT 

CONTROL 

OSC 

COMPARATOR_D 
ALARM_D REGISTER 

(MIN,HOUR) 

ADDRESS 
DECODER 

ADDRESS 
REGISTER 

VOLTAGE 
DETECT 

DIV 
TIME COUNTER 

(SEC,MIN,HOUR,WEEK,DAY,MONTH,YEAR) 

SHIFT REGISTER 

I/O 
CONTROL 

FOUT 

INTERRUPT CONTROL 

CLK 

DIVIDER 
CORREC

-TION 

VDD 

GND 

COMPARATOR_W 
ALARM_W REGISTER 

(MIN,HOUR, WEEK) 

CE 

OSC 
DETECT D I 

/INT 

DO 

RX-4045SA AA: Q41404552000100 
RX-4045SA AC: Q4140455x000200 
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MHz Crystal Products 

MHz Built-in Thermistor Recommendation Products 

MHz 

P  [mm] 

 

(+25 C) 
[x 10-6] 

 [x10-6] 
/  [°C] Max. 

[ ] 

 
[pF] [°C] 

43 FA1008AN 1.0 × 0.8 × 0.3t 40 MHz  100 MHz ±10 
±10 / -20 to +75 

60 6 to  -40 to +85 
(-40 to +105) ±15 / -30 to +85 

±20 / -40 to +85 

44 FA1210AN 1.2 × 1.0 × 0.3t 32 MHz    100 MHz ±10 
±10 / -20 to +75 100 (32  f < 50 MHz) 

  60 (50  f  100 MHz) 6 to  -40 to +85 
(-40 to +105) ±15 / -30 to +85 

±20 / -40 to +85 

45 FA-118T 1.6 × 1.2 × 0.35t 
24 MHz  54 MHz

±10 ±12 / -20 to +75 
200 (24  f < 32 MHz) 
100 (32  f < 36 MHz) 
 80 (36  f  54 MHz) 

6 to  

-40 to +85±30 ±30 / -20 to +75 

46 FA-128 2.0 × 1.6 × 0.5t 

19.2 MHz  54 MHz

±10 ±10 / -20 to +75 150 (19.2  f < 20 MHz) 
100 (20  f < 24 MHz) 
 80 (24  f < 26 MHz) 
 60 (26  f  54 MHz) 

-40 to +85 
(-40 to +105) 

±30 ±30 / -20 to +75 

47 FA-20H 2.5 × 2.0 × 0.55t 
12 MHz    54 MHz 

±10 ±10 / -20 to +75 150 (12  f < 16 MHz) 
 80 (16  f  25 MHz) 
 60 (25 < f  30 MHz) 
 50 (30 < f  35 MHz) 
 40 (30 < f  35 MHz) 

±30 ±30 / -20 to +75 

48 

FA-238V 3.2 × 2.5 × 0.7t 12 MHz  15.999 MHz ±15 
±50 ±30 / -20 to +70 

100 (12  f  13 MHz) 
 80 (13 < f < 20 MHz) 
 60 (20  f < 25 MHz) 
 50 (25  f < 30 MHz) 
 40 (30  f  50 MHz) 

7 to  FA-238 3.2 × 2.5 × 0.7t 16 MHz  50 MHz

TSX-3225 3.2 × 2.5 × 0.6t  16 MHz  48 MHz ±10 ±10 / -20 to +75  60 (16  f < 21 MHz) 
 40 (21  f  48 MHz) 

123 FA2016AA 
(AEC-Q200) 2.0 × 1.6 × 0.5t 

19.2 MHz  54 MHz 

±10 
±20 / -40 to +85 150 (19.2  f < 20 MHz) 

100 (20  f < 24 MHz) 
 80 (24  f < 26 MHz) 
 60 (26  f  54 MHz) 

6 to  -40 to +125 
±50 / -40 to +125 

124 FA-238A 
(AEC-Q200) 3.2 ×2.5 × 0.7t 

12 MHz  50 MHz 
±15 

±30 / -40 to +85 120 (12  f  13 MHz) 
 80 (13 < f < 20 MHz) 
 60 (20  f < 25 MHz) 
 50 (25  f  50 MHz) 

7 to  -40 to +125 
±50 / -40 to +125 

MHz  (Built-in Thermistor)

P  
 [mm] 

 
( ) *1 

[x 10-6] 

 [x10-6] 
/  [°C] Max. 

[ ] 

 
[pF] 

 
[°C] 

49 FA1612AS 1.6 × 1.2 × 0.65t 38.4 MHz  52 MHz ±10 ±12 / -30 to +85 80 6 to  -40 to +85 

50 FA2016AS 2.0 × 1.6 × 0.65t  
  38.4 MHz 

±10 ±12 / -30 to +85 60 6 to -40 to +85

125 FA2016ASA 
(AEC-Q200) 2.0 × 1.6 × 0.68t   

38.4 MHz
±10 

±12 / -30 to +85 
50 6 to  -40 to +105 ±30 / -40 to +105 

*1
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Crystal unit 

f_nom 40 MHz ~ 100 MHz 
52 MHz, 59.97 MHz 

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +85 °C (+105 °C) +85 C < T_use 

DL 100 μW Max. : 10 μW 

f_tol ±10 × 10-6 +25 °C

f_tem 
±10 × 10-6 / -20 °C ~ +75 °C 
±15 × 10-6 / -30 °C ~ +85 °C 
±20 × 10-6 / -40 °C ~ +85 °C 

CL 6 pF ~  
R1 60  Max. (52MHz, 59.97MHz) -40 C to +85 C, DL = 10 W

f_age ±1 × 10-6 / year Max. (52 MHz, 59.97 MHz) +25 °C, 

 
 

(pF) ( x 10-6, +25 C)

   :mm  :mm  

MHz  

FA1008AN 
• :  40 MHz ~ 100 MHz 
• :  1.0 × 0.8 mm, t = 0.3 mm Max. 
•   :  
•   :  

FA1008AN : X1E000451xxxx26 

FA1008AN 

(1.0 x 0.8 mm, t = 0.3 mm Max.) 

0.63

0.42

0.
33

0.
52

1.0 ± 0.1

0.
8 

± 
0.

1
0.

3 
M

ax
.

0.
2

0.
3

0.24 0.38

C0.12 Min.

#1 #2

#4 #3

#4 #3

#1 #2

#1 

#4 

#2 

#3 

(TOP VIEW) 

#2 , #4
GND  

FA1008AN 59.970000MHz 12.0 +10.0+10.0 
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Crystal unit 

f_nom 32 MHz ~ 100 MHz 
32 MHz 

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +85 °C (+105 °C) +85 °C < T_use 

DL 100 μW Max. :10 μW 

f_tol ±10 × 10-6 +25 °C

f_tem 
±10 × 10 6 / -20 °C ~ +75 °C 
±15 × 10 6 / -30 °C ~ +85 °C 
±20 × 10 6 / -40 °C ~ +85 °C 

CL 6 pF ~  
R1 100  Max. (32 MHz) -40 °C ~ +85 °C, DL = 10 μW

f_age ±1 × 10-6 / year Max. (32 MHz) +25 °C

 
 

(pF) ( x 10-6, +25 C)

   :mm  :mm  

MHz  

FA1210AN 
• :  32 MHz ~ 100 MHz 
• :  1.2 × 1.0 mm , t = 0.3 mm Max. 
•   :  
•   :  

FA1210AN : X1E000411xxxx26 

#1 

#4 

#2 

#3 

(TOP VIEW) 

2, 4  
GND  

0.83

0.52

0.45

0.7

FA1210AN 

( 1.2 x 1.0 mm , t = 0.3 mm Max. ) 

0.4 0.4

0.
3 

M
ax

.
0.

3 
0.

35

C0.15 Min.

#4 #3

#1 #2

1.2 ± 0.1

1.
0 

± 
0.

1

#1 #2

#4 #3

FA1210AN 32.000000MHz 12.0 +10.0-10.0 
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Crystall unitt 

f_nom 24 MHz ~ 54 MHz

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +85 °C (+105 °C) +85 °C < T_use

DL 100 μW Max. 200 μW Max. :10 μW

f_tol ±10 × 10-6 *1 ±30 × 10-6 +25 °C

f_tem ±12 × 10 6 *1 ±30 × 10 6 -20 °C ~ +75 °C

CL 6 pF ~ ∞
R1 1. -20 °C ~ +75 °C

f_age ±1 × 10-6 / year Max. ±5 × 10-6 / year Max. +25 °C
*1

1. R1

24 MHz f_nom < 32 MHz 200 Ω Max.
32 MHz f_nom < 36 MHz 100 Ω Max.
36 MHz f_nom 54 MHz 80 Ω Max.

FA-118T 24.000000MHz 12.0 +10.0-10.0

(pF) (× 10-6, +25 C)

:mm :mm

MHz

FA-118T
: 24 MHz ~ 54 MHz
: 1.6 × 1.2 × 0.35mm
:
: Bluetooth W-LAN
: ISM

FA-118T : X1E000251xxxx26

1.1

0.65

0.55
0.8

#1

#4

#2

#3

(TOP VIEW)

2, 4
GND

1.6±0.1

1.
2±

0.
1

#1 #2

#3#4

0.
35

 M
ax

.

#1

#4

#2

#3

0.
3

0.
4

0.5 0.5

C 0.15 Min.
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Crystal unit 

 

f_nom 19.2 MHz ~ 54 MHz 

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +85 °C (+105 °C) +85 °C < T_use

DL 100 μW Max. 200 μW Max. :10 μW 

f_tol ±10 × 10-6  *1 ±30 × 10-6 +25 °C

f_tem ±10 × 10 6 *1 ±30 × 10 6 -20 °C ~ +75 °C

CL 6 pF ~  
R1 1.  -20 °C ~ +75 °C

f_age ±1 × 10-6 / year Max. ±5 × 10-6 / year Max. +25 °C
*1 

1. R1

19.2 MHz  f_nom < 20 MHz 150  Max. 
20 MHz  f_nom < 24 MHz 100  Max. 
24 MHz  f_nom < 26 MHz 80  Max. 
26 MHz  f_nom  54 MHz 60  Max. 

FA-128  24.000000MHz  12.0  +10.0-10.0 

(pF) (× 10-6, +25 C)

   :mm  :mm  

MHz

FA-128 
:  19.2 MHz ~ 54 MHz 
:  2.0 × 1.6 × 0.5 mm 

 :  
:  Bluetooth W-LAN 
:  ISM  

1.45 

0.95 

0.85 

1.15 #1 

#4 

#2 

#3 

 
(TOP VIEW) 

2, 4  
GND  

2.0±0.1 

1.
6±

0.
1 

0.
5 

M
ax

. 

#1 

#4 

#2 

#3 

0.
45

 
0.

5 

0.65 0.6 

C 0.2 Min. 

#1 #2 

#3 #4 

Q22FA1280xxxx18 
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Crystal unit 

f_nom 12 MHz ~ 54 MHz 

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +85 °C (+105 °C) +85 °C < T_use 

DL 100 μW Max. 200 μW Max. :10 μW 

f_tol ±10 × 10-6  *1 ±30 × 10-6 +25 °C

f_tem ±10 × 10-6  *1 ±30 × 10 6 -20 °C ~ +75 °C

CL 6 pF ~  
R1 1.  -20 °C ~ +75 °C

f_age ±1 × 10-6 ~ ±3 × 10-6 / year Max. *1 +25 °C
*1 

1. R1

12 MHz  f_nom  16 MHz 150  
16 MHz  f_nom  25 MHz 80  
25 MHz  f_nom  30 MHz 60  
30 MHz  f_nom  35 MHz 5  
35 MHz  f_nom  54 MHz 4  

FA-20H  24.000000MHz  12.0  +10.0-10.0 

(pF) (× 10-6, +25 C)

 :mm      :mm  

MHz

FA-20H 
:  12 MHz ~ 54 MHz 
:  2.5× 2.0×0.55 mm 

 :  
:  Bluetooth W-LAN 
:  ISM  

Q24FA20H0xxxx18 

1.7 

1.2 

1.1 

1.4 

#1 

#4 

#2 

#3 

(TOP VIEW) 

2, 4  
GND  

2.5±0.1 

2.
0±

0.
1 

#1 #2 

#3 #4 

0.
55

 M
ax

. 

#1 

#4 

#2 

#3 

0.
5 

0.
65

 

0.7 0.8 

C 0.3 Min. 
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Crystal unit 
 
 
 
 
 
 

 FA-238V FA-238 TSX-3225 

f_nom 12 MHz ~ 
15.999 MHz 

16 MHz ~ 
50 MHz 

16 MHz ~ 
48 MHz 

*1 

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +85 °C (+105 °C) +85 °C < T_use 

DL 200 μW Max. :10 μW 
f_tol ±50 × 10-6 ±15 × 10-6  ±10 × 10-6 +25 °C *1

f_tem ±30 × 10-6/ -20 °C ~ +70 °C ±10 × 10-6 / -20 °C ~ +75 °C *1 
CL 7 pF ~  
R1 , DL=100 μW 

f_age ±5 × 10 6 / year Max. ±1 × 10 6 / year Max.*2 +25 °C
*1 FA-238 : 40 MHz   *2  40 MHz ±2 × 10 6 / year Max.

R1
FA-238V / FA-238  TSX-3225  

12 MHz  f_nom  13 MHz 16 MHz  f_nom  21 MHz  6  
13 MHz  f_nom  20 MHz  21 MHz  f_nom  48 MHz   
20 MHz  f_nom  25 MHz   
25 MHz  f_nom  30 MHz  50 ax. 
30 MHz  f_nom  50 MHz   

FA-238V  12.000000MHz  12.0  +15.0-15.0 

(pF) (× 10-6, +25 C)

:mm  

  :mm  

FA-238V/ FA-238 

MHz 
FA-238V 
FA-238 
TSX-3225 

:  12 MHz ~ 50 MHz (FA-238 / FA-238V) 
:  3.2 × 2.5 × 0.6 mm ···TSX-3225 
:  3.2 × 2.5 × 0.7 mm ···FA-238 / FA-238V 

 :  
:  , Bluetooth, W-LAN 

 ISM  

TSX-3225 

FA-238V : Q22FA23V0xxxx17 
FA-238 : Q22FA2380xxxx17 
TSX-3225 : X1E000021xxxx17 

(TOP VIEW) 

2, 4  

GND  

#1 

#4 

#2 

#3 

0.9 

0.
7 

#3 #4 

0.
8

1.2 

#2 #1 

0.9 

0.
7 

#1 

#3 #4 

0.
8 

#2 
1.2 

C 0.3 Min. 

1.0 

0.
7 

#1 

#3 #4 

0.
8 

 

#2 
1.0 

0.6 Max. 

3.2±0.15 
#1 

#4 

2.
5±

0.
15

 

#2 

#3 

Marking 

TSX-3225

3.2±0.1 
#1 

#4 

2.
5±

0.
1 

#2

#3 

0.7 Max. 

FA-238 

3.2±0.1 #1 

#4 

2.
5±

0.
1 

#2 

#3 

1200M 
V66RA 

FA-238V

0.7 Max. 

2000M 
E66RA 

FA-238V / FA-238 

1.2 

2.2 

1.4 

1.6 

1.1

2.2 

1.4 

1.6 

TSX-3225 
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Crystal unit 

 

f_nom 38.4 MHz, 52 MHz 

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +85 °C

DL 100 μW Max. :10 μW 

f_tol ±10 × 10-6  *1 

f_tem ±12 × 10 6  *1 -30 °C ~ +85 °C

CL 6 pF ~  

R1 50  (38.4 MHz) 
30  (52 MHz) -30 °C ~ +85 °C

f_age ±1 × 10-6 / year Max. +25 °C
 

B  
*1 

FA1612AS  38.400000MHz  7.0 +10.0-10.0 

(pF) (× 10-6, +25 C)

:mm   :mm  

MHz

FA1612AS 
:  38.4 MHz, 52MHz 
:  1.6 × 1.2 × 0.65 mm 

 :  
:  Bluetooth W-LAN GPS 
:  ISM  

 :   

FA1612AS:  X1E000401xxxx18 

Pin map 
Pin connection 
1 Crystal 

2 GND, 
thermistor 

3 Crystal 
4 thermistor 

#1 

#4 

#2 

#3 
(TOP VIEW) 

#1 

#4 

#2 

#3 

0.
45

 

0.45 

1.6

1.
2   384 TT 

O E7Z97 
#1 #2 

#3 #4 

0.
65

0.35 

1.8 

0.55 

0.55 

1.4 

0.28 
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Crystal unit 

 

f_nom 38.4 MHz

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +85 °C

DL 100 μW Max. :10 μW 

f_tol ±10 × 10-6  *1 

f_tem ±12 × 10 6  *1 -30 °C ~ +85 °C

CL 6 pF ~  
R1 50  -30 °C ~ +85 °C

f_age ±1 × 10-6 / year Max. +25 °C
 

B  
*1 

FA2016AS  38.400000MHz  7.0 +10.0-10.0 

(pF) (× 10-6, +25 C)

:mm   :mm  

MHz

FA2016AS 
:  38.4 MHz 
:  2.0 × 1.6 × 0.65 mm 

 :  
:  Bluetooth W-LAN GPS 
:  ISM  

 :   

FA2016AS:  X1E000371xxxx18 

Pin map 
Pin connection 
1 Crystal 

2 GND, 
thermistor 

3 Crystal 
4 thermistor 

2.2 

0.75 

0.75 

1.8 

0.43 

0.46 

0.
65

 M
ax

. 

2.0±0.1

1.
6±

0.
1   384 TP 

O E1Y97 
#1 #2 

#3 #4 

R 0.135 #1 

#4 

#2 

#3 

0.
65

 

0.65 

#1 

#4 

#2 

#3 
(TOP VIEW) 
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Crystal Oscillator 

 (CMOS ) 

Fixed-Frequency SPXO

P [mm] 

 

[x 10-6] [°C] [V] Max. 
[mA] [pF] 

55 

SG2016CAN 
SG-210STF 
SG3225CAN 
SG5032CAN 
SG7050CAN 

2.0 x 1.6 x 0.7t 
2.5 x 2.0 x 0.8t 

3.2 x 2.5 x 1.05t 
5.0 x 3.2 x 1.1t 
7.0 x 5.0 x 1.3t 

4 MHz     72 MHz 
20 standard frequencies 

±25
±50 

±50, ±100 

-20 to +70 
-40 to +85 
-40 to +105 

1.6 to 2.2 2.4 

15 ST2.2 to 2.7 2.8 

2.7 to 3.6 3.0 

Web 
Site 

SG5032CCN 
SG7050CCN 

5.0 x 3.2 x 1.1t 
7.0 x 5.0 x 1.3t 2.5 MHz  50 MHz ±50 -40 to +85 4.5 to 5.5 20.0 50 OE 

12  

SG2016CAA 
(AEC-Q200) 
SG2520CAA 
(AEC-Q200) 

2.0 x 1.6 x 0.7t 

2.5 x 2.0 x 0.8t 
8 MHz   54 MHz 
19 standard frequencies 

 ±50, ±100 
 ±50, ±100 
±100, ±150 

-40 to +85 
-40 to +105 
-40 to +125 

1.6 to 2.2 2.9 

15 ST2.2 to 2.7 3.3 

2.7 to 3.6 3.5 
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Crystal Oscillator 

Programmable SPXO

P 
 

[mm]  
[x 10-6] [°C] [V] Max. 

[mA] [pF] 

SG-8200CJ 
SG-8200CG 

2.0 x 1.6 x 0.6t 
2.5 x 2.0 x 0.74t  1.2 MHz    170 MHz ±50 -40 to +125

1.62 to 1.98 10.4 
15 

OE 
or 
ST  

2.25 to 2.75 12.4 
2.97 to 3.63 15.0 

SG-8201CJ 
SG-8201CG 

2.0 x 1.6 x 0.6t 
2.5 x 2.0 x 0.74t  1.2 MHz    170 MHz 

±15 
±25 

-40 to +105 
-40 to +125 

1.62 to 1.98 10.4 
15 

OE 
or 
ST  

2.25 to 2.75 12.4 
2.97 to 3.63 15.0 

SG-8201CJA 
(AEC-Q100) 2.0 x 1.6 x 0.6t  1.2 MHz    170 MHz 

±15 
±25 / ±50 

-40 to +105 
-40 to +125 

1.62 to 1.98 10.4 
15 

OE 
or 
ST  

2.25 to 2.75 12.4 
2.97 to 3.63 15.0 

 

SG-8018CG 
SG-8018CE 
SG-8018CB 
SG-8018CA 

2.5 x 2.0 x 0.7t 
3.2 x 2.5 x 1.05t 
5.0 x 3.2 x 1.1t 
7.0 x 5.0 x 1.3t 

0.67 MHz    170 MHz ±50 -40 to +105 

1.62 to 1.98 5.5 

15 
OE 
or 
ST  

1.98 to 2.2 5.8 
2.2 to 2.8 6.7 

2.7 to 3.63 8.1 
SG-8101CG 
SG-8101CE 
SG-8101CB 
SG-8101CA 

2.5 x 2.0 x 0.7t 
3.2 x 2.5 x 1.05t 
5.0 x 3.2 x 1.1t 
7.0 x 5.0 x 1.3t 

0.67 MHz    170 MHz 
±15 

±20 / ±50 
-40 to +85 
-40 to +105 

1.62 to 1.98 5.5 

15 
OE 
or 
ST  

1.98 to 2.20 5.8 
2.20 to 2.80 6.7 
2.70 to 3.63 8.1 

12  SG-8101CGA 
(AEC-Q100) 2.5 x 2.0 x 0.7t 0.67 MHz    170 MHz 

±15 
±20 

±50 / ±100 

-40 to +85 
-40 to +105 
-40 to +125 

1.62 to 1.98 5.5 
1.98 to 2.20 5.8 
2.20 to 2.80 6.7 
2.70 to 3.63 8.1 

Programmable SPXO, Spread Spectrum

P   
[mm]  

[x 10-6] 

 
[°C] [V] Max. 

[mA] [pF] 

6  
SG-9101CG 
SG-9101CE 
SG-9101CB 
SG-9101CA 

2.5 x 2.0 x 0.7t 
3.2 x 2.5 x 1.05t 
5.0 x 3.2 x 1.1t 
7.0 x 5.0 x 1.3t 

0.67 MHz   170 MHz ±50 -40 to +85 
-40 to +105 

1.62 to 1.98 5.7 

15 
OE 
or 
ST  

1.98 to 2.20 6.0 

2.20 to 2.80 6.9 

2.70 to 3.63 8.3 

SG-9101CGA 
 (AEC-Q100) 2.5 x 2.0 x 0.7t 0.67 MHz   170 MHz ±100 -40 to +125

1.62 to 1.98 5.8 
1.98 to 2.20 6.1 
2.20 to 2.80 7.0 
2.70 to 3.63 8.4 

Spread Spectrum Configuration 
Center [%] 0.25 0.5 0.75 1.0 1.5 2.0 

Spread Spectrum Configuration 
Down [%] -0.5 -1.0 -1.5 -2.0 -3.0 -4.0

Programming tool for Programmable SPXO

P 

6   SG-8000 series Programming Tool (SG-Writer II)
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Crystal Oscillator 

 (SPXO / SPSO)  

SPXO

P [mm] [x 10-6] [°C] [V] Max. 
[mA] [ ] 

Phase Jitter Max. 
(Bandwidth: 12 kHz to 20 

MHz) 
[fs] 

6  

SG2016EHN 
SG2520EHN LV-PECL 

2.0 x 1.6 x 0.63t 
2.5 x 2.0 x 0.74t 25 MHz   500 MHz  ±20 -40 to +85 

-40 to +105 

2.5 ± 0.125 
3.3 ± 0.165 60 50

 90 (fo = 100.00 MHz) 
 70 (fo = 156.25 MHz) 
 60 (fo = 212.50 MHz) 
 50 (fo = 491.52 MHz) 

SG2016VHN 
SG2520VHN LVDS 

1.8 ± 0.090 
2.5 ± 0.125 
3.3 ± 0.165 

25 100

100 (fo = 100.00 MHz) 
 60 (fo = 156.25 MHz) 
 50 (fo = 212.50 MHz) 
 50 (fo = 491.52 MHz) 

*Supply voltage = 2.5 V, 3.3 V 

6  SG2016HHN 
SG2520HHN HCSL 2.5 ± 0.125 

3.3 ± 0.165 40 50

 90 (fo = 100.00 MHz) 
 70 (fo = 156.25 MHz) 
 60 (fo = 212.50 MHz) 
 50 (fo = 491.52 MHz) 

 

SG2016EGN 
SG2520EGN LV-PECL 

2.0 x 1.6 x 0.63t 
2.5 x 2.0 x 0.74t 25 MHz   500 MHz ±25 

±50 
-40 to +85 
-40 to +105 

2.5 ± 0.125 
3.3 ± 0.165 60 50

 90 (fo = 100.00 MHz) 
 70 (fo = 156.25 MHz) 
 60 (fo = 212.50 MHz) 
 50 (fo = 491.52 MHz) 

SG2016VGN 
SG2520VGN LVDS 

1.8 ± 0.090 
2.5 ± 0.125 
3.3 ± 0.165 

25 100

100 (fo = 100.00 MHz) 
 60 (fo = 156.25 MHz) 
 50 (fo = 212.50 MHz) 
 50 (fo = 491.52 MHz) 

*Supply voltage = 2.5 V, 3.3 V 

 SG2016HGN 
SG2520HGN HCSL 2.5 ± 0.125 

3.3 ± 0.165 40 50

 90 (fo = 100.00 MHz) 
 70 (fo = 156.25 MHz) 
 60 (fo = 212.50 MHz) 
 50 (fo = 491.52 MHz) 

 

SG3225EEN 
SG5032EEN 
SG7050EEN 

LV-PECL 

3.2 x 2.5 x 1.05t 
5.0 x 3.2 x 1.3t 
7.0 x 5.0 x 1.4t 

25 MHz  500 MHz 
(SG3225xEN, SG7050xEN) 

  200.1 MHz  500 MHz 
(SG5032xEN) 

 ±25 
 ±50 
±100 

-40 to +85 
-40 to +105 

2.5 ± 0.125 
3.3 ± 0.165 

60 50

100 (fo = 100.00 MHz) 
 70 (fo = 156.25 MHz) 
 60 (fo = 212.50 MHz) 
 40 (fo = 491.52 MHz) 

SG3225VEN 
SG5032VEN 
SG7050VEN 

LVDS 25 100

150 (fo = 100.00 MHz) 
 90 (fo = 156.25 MHz) 
 80 (fo = 212.50 MHz) 
 60 (fo = 491.52 MHz) 

 

SG3225EAN 
SG5032EAN 
SG7050EAN 

LV-PECL 
3.2 x 2.5 x 1.05t 
5.0 x 3.2 x 1.0t 
7.0 x 5.0 x 1.4t 

 73.5 MHz   700 MHz 
±20 
±30 
±50 

-20 to +70 
-40 to +85 

2.375 to 
3.63 

65 50

600 (none of the following fo) 
900 (fo = 243 MHz to 250 MHz, 

 486 MHz to 500 MHz) SG3225VAN 
SG5032VAN 
SG7050VAN 

LVDS 30 100

 SG3225HBN HCSL 3.2 x 2.5 x 1.05t  100 MHz   325 MHz  ±50 

±100 
-40 to +85 
-40 to +105 3.3 ± 0.33 35 50 

180 (fo = 100.00 MHz) 
140 (fo = 156.25 MHz) 
125 (fo = 200.00 MHz) 
110 (fo = 322.27 MHz) 
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Crystal Oscillator 

SPSO

P [mm]  
[x 10-6] 

 
[°C] [V] 

 
 

Max. 
[mA] [ ] 

Phase Jitter Max. 
(Bandwidth: 12 kHz to 20 MHz) 

[fs] 

Web 
Site 

EG-2121CB 
LV-PECL 

5.0 x 3.2 x 1.4t 

  100 MHz  700 MHz  ±50 
±100   0 to +70

-5 to +85 
-20 to +70 

2.5 ± 0.125 
60 50 LV-PECL / LVDS 

230 / 270 (fo = 100 MHz to 150 MHz) 
220 / 240 (fo = 150 MHz to 200 MHz) 
210 / 230 (fo = 200 MHz to 300 MHz) 
180 / 190 (fo = 300 MHz to 400 MHz) 
160 / 160 (fo = 400 MHz to 500 MHz) 
140 / 140 (fo = 500 MHz to 600 MHz) 
100 / 100 (fo = 600 MHz to 700 MHz) 

LVDS 30 100 

EG-2102CB 
LV-PECL 

3.3 ± 0.33 
60 50 

LVDS 30 100 

XG5032HAN HCSL   100 MHz  200 MHz 
 ±50 
±100 

2.5 ± 0.125 
35 50 

300 (fo = 100 MHz to 160 MHz) 
400 (fo = 160 MHz to 175 MHz) 
200 (fo = 175 MHz to 200 MHz) 3.3 ± 0.33 

XG-2121CA LV-PECL 

7.0 x 5.0 x 1.2t 100 MHz  700 MHz 

 ±50 
±100   0 to +70 

-5 to +85 
-20 to +70 

2.5 ± 0.125 60 50 LV-PECL / LVDS 
230 / 270 (fo = 100 MHz to 150 MHz) 
220 / 240 (fo = 150 MHz to 200 MHz) 
210 / 230 (fo = 200 MHz to 300 MHz) 
180 / 190 (fo = 300 MHz to 400 MHz) 
160 / 160 (fo = 400 MHz to 500 MHz) 
140 / 140 (fo = 500 MHz to 600 MHz) 
100 / 100 (fo = 600 MHz to 700 MHz) 

LVDS 30 100 

XG-2102CA LV-PECL 3.3 ± 0.33 60 50 
LVDS 30 100 

XG-2103CA LV-PECL ±100 3.3 ± 0.33 60 50 
LVDS 30 100 

MG7050EAN 
(Multi output) LV-PECL 7.0 x 5.0 x 1.6t 

100 MHz  700 MHz 

 ±50 

±100 

 0 to +70 
-5 to +85 

-20 to +70 

2.5 ± 0.125 
94  (2out) 

50 

170 / 140 (fo = 100.00 MHz) 
150 / 120 (fo = 156.25 MHz) 
110 / 100 (fo = 312.50 MHz) 
 50 /  50 (fo = 700.00 MHz) 

(Left: 2.5 V / Right: 3.3 V) 

170  (4out) 

3.3 ± 0.33 
102  (2out) 
184 (4out) 

MG7050VAN 
(Multi output) LVDS 7.0 x 5.0 x 1.6t 

2.5 ± 0.125 
50 (2out) 

100 

190 / 160 (fo = 100.00 MHz) 
170 / 140 (fo = 156.25 MHz) 
120 / 110 (fo = 312.50 MHz) 
 60 /  50 (fo = 700.00 MHz) 

(Left: 2.5 V / Right: 3.3 V) 

66 (4out) 

3.3 ± 0.33 
56 (2out) 
72 (4out) 

MG7050HAN 
(Multi output) HCSL 7.0 x 5.0 x 1.6t 100 MHz  200 MHz

2.5 ± 0.125 
84 (2out) 

50 
or 

42.2 

190 / 160 (fo = 100.00 MHz) 
180 / 150 (fo = 125.00 MHz) 
160 / 130 (fo = 156.25 MHz) 
140 / 120 (fo = 200.00 MHz) 

(Left: 2.5 V / Right: 3.3 V) 

128 (4out) 

3.3 ± 0.33 
90 (2out) 

136  (4out) 

Programmable SPXO (Output: LV-PECL)

P [mm] [x 10-6] [°C] [V] Max. 
[mA] [ ] 

Phase Jitter Max. 
(Bandwidth: 12 kHz to 20 

MHz) 
[fs] 

 
SG-8506CA 

(I2C-Bus, Programmable, 
8 pin) 

7.0 x 5.0 x 1.5t 50 MHz  800 MHz
 ±31.5 

±50 -40 to +85 

2.5 ± 0.125 

90 50 300

3.3 ± 0.33 

7  

SG-8503CA 
(Dual Selectable, 6 pin) 

2.5 ± 0.125 

3.3 ± 0.33 

SG-8504CA 
(Quad Selectable, 8 pin) 

2.5 ± 0.125 

3.3 ± 0.33 
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Crystal oscillator 

fo 

4 MHz 
14.7456 MHz 

25 MHz 
33.3333 MHz 

8 MHz 
16 MHz 
26 MHz 
40 MHz 

10 MHz 
20 MHz 
27 MHz 
48 MHz 

12 MHz 
24 MHz 
32 MHz 
50 MHz 

12.288 MHz 
24.576 MHz 
33.33 MHz 

72 MHz 

VCC 
1.60 V ~ 3.63 V 4 MHz  fo  50 MHz, T_use = +105 °C Max. 

1  1.71 V ~ 3.63 V fo = 72 MHz, T_use = +85 °C Max. 
2.25 V ~ 3.63 V fo = 72 MHz, T_use = +105 °C Max. 

T_stg 
-55 °C ~ +125 °C SG2016CAN, SG3225CAN 
-40 °C ~ +125 °C

T_use -20 °C ~ +70 °C, -40 °C ~ +85 °C, -40 °C ~ +105 °C 1

f_tol 
±25 × 10-6 -20 °C ~ +70 °C
±50 × 10-6 -40 °C ~ +85 °C, -40 °C ~ +105 °C

ICC 

VCC = 1.8 V ± 10 % VCC = 2.5 V ± 10 % VCC = 3.3 V ± 10 % 
1.5 mA Max. 1.6 mA Max. 1.8 mA Max. , 4 MHz  fo  20 MHz 
1.8 mA Max. 2.0 mA Max. 2.2 mA Max. , 20 MHz < fo  40 MHz 
2.1 mA Max. 2.4 mA Max. 2.6 mA Max. , 40 MHz < fo  50 MHz 
2.4 mA Max. 2.8 mA Max. 3.0 mA Max. , fo = 72 MHz 

I_std 2.1 μA Max. 2.5 μA Max. 2.7 μA Max. ST =GND 
SYM 45 % ~ 55 % 50 % VCC , L_CMOS  15 pF 
VOH 90 % VCC Min. 1.8 V±10 % 2.5 V±10 % 3.3 V±10 % 

IOH -1.5 mA -3 mA -4 mA 
IOL 1.5 mA 3 mA 4 mA VOL 10 % VCC Max. 

VOH-2 VCC - 0.4 V Min. 1.8 V±10 % 2.5 V±10 % 3.3 V±10 % 
IOH -3 mA -4 mA -6 mA 
IOL 3 mA 4 mA 6 mA VOL-2 0.4 V Max.

(CMOS) L_CMOS 15 pF Max. 
VIH 80 % VCC Min. 

ST  
VIL 20 % VCC Max. 

/ tr / tf 3 ns Max. 
3.5 ns Max. (@1.8 V±10 %) 20 % VCC ~ 80 % VCC , L_CMOS = 15 pF 

t_str 3 ms Max. t = 0 at 90 % VCC 
f_age ±3 × 10-6 / year Max. +25 °C, 

 [  : SG2016 / 3225 / 5032 / 7050CAN] 
SG2016 C AN 25.000000MHz T J H A 

(C: CMOS)
(A: )

 [  : SG-210STF] 
SG-210 S T F 25.000000MHz L 

(S:Standby)

 ( 1 )  / 
T 1.8 V ~ 3.3 V Typ. DB* ±25 × 10-6 / -20 °C ~ +70 °C 
K 2.5 V ~ 3.3 V Typ. JG ±50 × 10-6 / -40 °C ~ +85 °C 

JH ±50 × 10-6 / -40 °C ~ +105 °C 
* Full Data Sheet  

 ( 1 ) 
T 1.8 V ~ 3.3 V Typ. S* ±25 × 10-6 / -20 °C ~ +70 °C 

L ±50 × 10-6 / -40 °C ~ +85 °C 
Y ±50 × 10-6 / -40 °C ~ +105 °C 

* Full Data Sheet  

(SPXO)
OUTPUT: CMOS  
SG2016 / 3225 / 5032 / 7050CAN 
SG-210STF 

:   20  ( ) 
:  1.8 V ~ 3.3 V Typ. 
:  Standby( ST )  
:  -40 °C ~ +105 °C 

( ) 
SG2016CAN: X1G004801xxxx00 
SG-210STF: X1G004171xxxx00 
SG3225CAN: X1G005961xxxx15 
SG5032CAN: X1G004451xxxx00 
SG7050CAN: X1G004481xxxx00 

f0[MHz]

Vcc[V]

1.60
1.71

3.63

1.2 60 75

105

85
2.25

3.63 

2.25 

1.60 

4 

1.71 

50 72 

SG-210STF 
(2.5 x 2.0 mm) 

SG3225CAN 
(3.2 x 2.5 mm) 

SG5032CAN 
(5.0 x 3.2 mm) 

SG7050CAN 
(7.0 x 5.0 mm) 

SG2016CAN 
(2.0 x 1.6 mm) 

1  
(VCC) (fo)

(T_use Max.)
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 Crystal oscillator 

 :mm  :mm  
SG2016CAN SG2016CAN 

SG-210STF SG-210STF

SG3225CAN SG3225CAN

SG5032CAN SG5032CAN

SG7050CAN SG7050CAN

Pin Map 
Pin Connection 

1 ST¯¯ ST¯¯  
HIGH or "open" 

LOW 
2 GND GND  
3 OUT 
4 VCC VCC  

VCC GND 0.01 μF ~ 0.1 μF
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Crystall oscillatorr 

VCC
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.

1.62 V ~ 1.98 V 2.25 V ~ 2.75 V 2.97 V ~ 3.63 V
fO 1.2 MHz ~ 170 MHz

T_stg -55 °C ~ +125 °C
T_use J: -40 °C ~ +125 °C

*1 f_tol J: ±50 × 10-6 T_use = -40 °C ~ +125 °C

ICC

   5.2 mA Typ.    5.4 mA Typ.    5.6 mA Typ.
1.2 MHz ≤ fO ≤ 25 MHz

No load, tr/tf: 

   7.0 mA Max.    7.2 mA Max.    7.5 mA Max.
   5.4 mA Typ.    5.7 mA Typ.    6.1 mA Typ.

25 MHz < fO ≤ 50 MHz
   7.3 mA Max.    7.6 mA Max.    8.1 mA Max.
   5.7 mA Typ.    6.3 mA Typ.    7.0 mA Typ.

50 MHz < fO ≤ 75 MHz
   7.7 mA Max.    8.2 mA Max.    9.1 mA Max.
   6.2 mA Typ.    6.9 mA Typ.    7.9 mA Typ.

75 MHz < fO ≤ 100 MHz
   8.2 mA Max.    9.1 mA Max.   10.4 mA Max.
   6.9 mA Typ.    7.9 mA Typ.    9.1 mA Typ.

100 MHz < fO ≤ 125 MHz
   9.4 mA Max.   10.7 mA Max.   12.4 mA Max.
   7.8 mA Typ.    9.2 mA Typ.   11.2 mA Typ.

125 MHz < fO ≤ 170 MHz
  10.4 mA Max.   12.4 mA Max.   15.0 mA Max.

I_dis
   5.0 mA Typ.    5.0 mA Typ.    5.1 mA Typ.

OE = GND, OE¯¯ = VCC   7.2 mA Max.    7.3 mA Max.    7.4 mA Max.

I_std
   0.3 μA Typ.    0.3 μA Typ.    0.5 μA Typ.

ST¯¯ = GND, ST = VCC  15.0 μA Max.   15.0 μA Max.   15.0 μA Max.
SYM 45 % ~ 55 % 50 % VCC Level, L_CMOS 15 pF

(DC characteristics)

VOH 90 % VCC Min.
tr/tf IOH IOLA: *2

fo > 125 MHz B: -2.0 mA 2.0 mA
75 MHz < fo ≤ 125 MHz C: -1.0 mA 1.0 mA
50 MHz < fo ≤ 75 MHz D: -0.5 mA 0.5 mA
fo ≤ 50 MHz E: -0.2 mA 0.2 mA

VOL 10 % VCC Max.

L_CMOS 15 pF Max.
VIH 70 % VCC Min.

Pin 1
VIL 30 % VCC Max.

/ tr/tf

- A: *2

20 % - 80 % VCC,
L_CMOS = 15 pF

2.0 ns Max. fo > 125 MHz B:
2.5 ns Max. 75 MHz < fo ≤ 125 MHz C:
4.0 ns Max. 50 MHz < fo ≤ 75 MHz D:
6.0 ns Max. fo ≤ 50 MHz E:

(OE)
(ST)

tstp_oe
tstp_st 1 μs Max. OE/ST¯¯ 30 % VCC

OE¯¯ /ST 70 % VCC t 0

(OE) tsta_oe 100 ns + 2 clock cycle Max. OE 70 % VCC

OE¯¯ 30 % VCC t 0

(ST) tsta_st 3 ms Max. ST¯¯ 70 % VCC

ST 30 % VCC t 0

t_str 3 ms Max. VCC 1.62 V t 0

tPJ

1.2 ps Typ. fo = 25 MHz, : 12 kHz ~ 5 MHz
1.2 ps Typ. fo = 50 MHz, : 12 kHz ~ 20 MHz
1.2 ps Typ. fo = 75 MHz, : 12 kHz ~ 20 MHz
1.2 ps Typ. fo = 100 MHz, : 12 kHz ~ 20 MHz
1.1 ps Typ. fo = 125 MHz, : 12 kHz ~ 20 MHz
1.4 ps Typ. fo = 150 MHz, : 12 kHz ~ 20 MHz
1.5 ps Typ. fo = 170 MHz, : 12 kHz ~ 20 MHz

f_age +25 °C, 
*1 +25 °C,
*2 IOH/IOL tr/tf

( )
OUTPUT: CMOS

SG-8200 
: 1.2 MHz ~ 170 MHz
: 1.62 V ~ 3.63 V
: (OE/OE¯¯ ) or (ST¯¯/ST)
: ±50 × 10-6 (-40 °C ~ +125 °C)

PLL

SG-8200CJ: X1G006211xxxx16
SG-8200CG: X1G006201xxxx16

CJ CG
2.0 × 1.6 mm 2.5 × 2.0 mm
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Crystall oscillator 

Pin I/O

1

OE Input
High*1 or Open: OUT
Low: OUT 500 kΩ

OE¯¯ Input
Low*2 or Open: OUT
High: OUT 500 kΩ

ST¯¯ Input
High*1 *3: OUT
Low: OUT 500 kΩ

ST Input
Low*2 *3: OUT
High: OUT 500 kΩ .

2 GND Power Ground
3 OUT Output Clock output
4 VCC Power Power supply

*1 High VCC

*2 Low GND
*3 Open

a:   b: type
c:   d: (T: 1.8 V ~ 3.3 V Typ.)
e:   f: 
g:   h: tr/tf

: mm : mm
SG-8200CJ SG-8200CG SG-8200CJ

SG-8200CG

VCC - GND 0.01 μF ~ 0.1 μF
PCB

SG-8200CJ 170.000000MHz T J J P A
   a   b c d e f g h

b: type e: / f:
CJ 2.0 mm × 1.6 mm JJ ±50 x 10-6 / -40 °C ~ +125 °C
CG 2.5 mm × 2.0 mm

g: h: tr/tf
P (OE) A
Q (OE¯¯ ) B
S (ST¯¯) C
T (ST) D

E
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Crystall oscillatorr 

VCC
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.

1.62 V ~ 1.98 V 2.25 V ~ 2.75 V 2.97 V ~ 3.63 V
fO 1.2 MHz ~ 170 MHz

T_stg -55 °C ~ +125 °C

T_use
H: -40 °C ~ +105 °C
J: -40 °C ~ +125 °C

*1 f_tol
B: ±15 × 10-6 T_use = -40 °C ~ +105 °C
D: ±25 × 10-6 T_use = -40 °C ~ +125 °C

ICC

   5.2 mA Typ.    5.4 mA Typ.    5.6 mA Typ.
1.2 MHz ≤ fO ≤ 25 MHz

No load, tr/tf: 

   7.0 mA Max.    7.2 mA Max.    7.5 mA Max.
   5.4 mA Typ.    5.7 mA Typ.    6.1 mA Typ.

25 MHz < fO ≤ 50 MHz
   7.3 mA Max.    7.6 mA Max.    8.1 mA Max.
   5.7 mA Typ.    6.3 mA Typ.    7.0 mA Typ.

50 MHz < fO ≤ 75 MHz
   7.7 mA Max.    8.2 mA Max.    9.1 mA Max.
   6.2 mA Typ.    6.9 mA Typ.    7.9 mA Typ.

75 MHz < fO ≤ 100 MHz
   8.2 mA Max.    9.1 mA Max.   10.4 mA Max.
   6.9 mA Typ.    7.9 mA Typ.    9.1 mA Typ.

100 MHz < fO ≤ 125 MHz
   9.4 mA Max.   10.7 mA Max.   12.4 mA Max.
   7.8 mA Typ.    9.2 mA Typ.   11.2 mA Typ.

125 MHz < fO ≤ 170 MHz
  10.4 mA Max.   12.4 mA Max.   15.0 mA Max.

I_dis
   5.0 mA Typ.    5.0 mA Typ.    5.1 mA Typ.

OE = GND, OE¯¯ = VCC   7.2 mA Max.    7.3 mA Max.    7.4 mA Max.

I_std
   0.3 μA Typ.    0.3 μA Typ.    0.5 μA Typ.

ST¯¯ = GND, ST = VCC  15.0 μA Max.   15.0 μA Max.   15.0 μA Max.
SYM 45 % ~ 55 % 50 % VCC Level, L_CMOS 15 pF

(DC characteristics)

VOH 90 % VCC Min.
tr/tf IOH IOLA: *2

fo > 125 MHz B: -2.0 mA 2.0 mA
75 MHz < fo ≤ 125 MHz C: -1.0 mA 1.0 mA
50 MHz < fo ≤ 75 MHz D: -0.5 mA 0.5 mA
fo ≤ 50 MHz E: -0.2 mA 0.2 mA

VOL 10 % VCC Max.

L_CMOS 15 pF Max.
VIH 70 % VCC Min.

Pin 1
VIL 30 % VCC Max.

/ tr/tf

- A: *2

20 % - 80 % VCC,
L_CMOS = 15 pF

2.0 ns Max. fo > 125 MHz B:
2.5 ns Max. 75 MHz < fo ≤ 125 MHz C:
4.0 ns Max. 50 MHz < fo ≤ 75 MHz D:
6.0 ns Max. fo ≤ 50 MHz E:

(OE)
(ST)

tstp_oe
tstp_st 1 μs Max. OE/ST¯¯ 30 % VCC

OE¯¯ /ST 70 % VCC t 0

(OE) tsta_oe 100 ns + 2 clock cycle Max. OE 70 % VCC

OE¯¯ 30 % VCC t 0

(ST) tsta_st 3 ms Max. ST¯¯ 70 % VCC

ST 30 % VCC t 0

t_str 3 ms Max. VCC 1.62 V t 0

tPJ

1.2 ps Typ. fo = 25 MHz, : 12 kHz ~ 5 MHz
1.2 ps Typ. fo = 50 MHz, : 12 kHz ~ 20 MHz
1.2 ps Typ. fo = 75 MHz, : 12 kHz ~ 20 MHz
1.2 ps Typ. fo = 100 MHz, : 12 kHz ~ 20 MHz
1.1 ps Typ. fo = 125 MHz, : 12 kHz ~ 20 MHz
1.4 ps Typ. fo = 150 MHz, : 12 kHz ~ 20 MHz
1.5 ps Typ. fo = 170 MHz, : 12 kHz ~ 20 MHz

f_age +25 °C, 
*1 +25 °C,
*2 IOH/IOL tr/tf

( )
OUTPUT: CMOS

SG-8201
: 1.2 MHz ~ 170 MHz
: 1.62 V ~ 3.63 V
: (OE/OE¯¯ ) or (ST¯¯/ST)
: ±15 × 10-6 (-40 °C ~ +105 °C)
: ±25 × 10-6 (-40 °C ~ +125 °C)

PLL

SG-8201CJ: X1G005981xxxx16
SG-8201CG: X1G006191xxxx16

CJ CG
2.0 × 1.6 mm 2.5 × 2.0 mm
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Crystall oscillator 

Pin I/O

1

OE Input
High*1 or Open: OUT
Low: OUT 500 kΩ

OE¯¯ Input
Low*2 or Open: OUT
High: OUT 500 kΩ

ST¯¯ Input
High*1 *3: OUT
Low: OUT 500 kΩ

ST Input
Low*2 *3: OUT
High: OUT 500 kΩ .

2 GND Power Ground
3 OUT Output Clock output
4 VCC Power Power supply

*1 High VCC

*2 Low GND
*3 Open

a:   b: type
c:   d: (T: 1.8 V ~ 3.3 V Typ.)
e:   f: 
g:   h: tr/tf

: mm : mm
SG-8201CJ SG-8201CG SG-8201CJ

SG-8201CG

VCC - GND 0.01 μF ~ 0.1 μF
PCB

SG-8201CJ 170.000000MHz T D J P A
   a   b c d e f g h

b: type e: / f:
CJ 2.0 mm × 1.6 mm BH ±15 × 10-6 / -40 °C ~ +105 °C
CG 2.5 mm × 2.0 mm DJ ±25 x 10-6 / -40 °C ~ +125 °C

g: h: tr/tf
P (OE) A
Q (OE¯¯ ) B
S (ST¯¯) C
T (ST) D

E
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Crystall oscillatorr 

VCC
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.

-
1.62 V ~ 1.98 V 1.98 V ~ 2.20 V 2.20 V ~ 2.80 V 2.70 V ~ 3.63 V

fO 0.67 MHz ~ 170 MHz -
T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +105 °C -

*1 f_tol J: ±50 × 10-6 T_use = -40 °C ~ +105 °C

ICC

3.2 mA Max. 3.3 mA Max. 3.4 mA Max. 3.5 mA Max. T_use = +105 °C
, fO = 20 MHz

2.7 mA Typ. 2.9 mA Typ. 3.0 mA Typ. T_use = +25 °C
5.5 mA Max. 5.8 mA Max. 6.7 mA Max. 8.1 mA Max. T_use = +105 °C

, fO = 170 MHz
4.7 mA Typ. 5.7 mA Typ. 6.8 mA Typ. T_use = +25 °C

I_dis 3.2 mA Max. 3.2 mA Max. 3.3 mA Max. 3.5 mA Max. OE = GND, fO = 170 MHz

I_std
0.9 μA Max. 1.0 μA Max. 1.5 μA Max. 2.5 μA Max. T_use = +105 °C

ST¯¯ = GND
0.3 μA Typ. 0.4 μA Typ. 0.5 μA Typ. 1.1 μA Typ. T_use = +25 °C

SYM 45 % ~ 55 % 50 % VCC Level

(DC characteristics)

VOH 90 % VCC Min.

IOH/IOL Conditions [mA]
Vcc A B C D

tr/tf
(fO > 40 MHz),

tr/tf

IOH -2.5 -3.5 -4.0 -5.0

IOL 2.5 3.5 4.0 5.0
tr/tf

(fO ≤ 40 MHz)
IOH -1.5 -2.0 -2.5 -3.0
IOL 1.5 2.0 2.5 3.0

tr/tf IOH -1.0 -1.5 -2.0 -2.5
IOL 1.0 1.5 2.0 2.5

A 1.62 V ~ 1.98 V, B 1.98 V ~ 2.20 V
C 2.20 V ~ 2.80 V, D 2.70 V ~ 3.63 V

VOL 10 % VCC Max.

L_CMOS 15 pF Max. -
VIH 70 % VCC Min.

OE or ST¯¯
VIL 30 % VCC Max.

/ tr/tf

3.0 ns Max. fO > 40 MHz

20 % - 80 % VCC,
L_CMOS = 15 pF

6.0 ns Max. fO ≤ 40 MHz

3.0 ns Max. fO = 0.67 MHz ~ 170 MHz

10.0 ns Max. fO = 0.67 MHz ~ 20 MHz
(OE)
(ST)

tstp_oe
tstp_st 1 μs Max. OE / ST¯¯ 30 % VCC t 0

(OE) tsta_oe 1 μs Max. OE 70 % VCC t 0
(ST) tsta_st 3 ms Max. ST¯¯ 70 % VCC t 0

t_str 3 ms Max. VCC 1.62 V t 0
f_age +25 °C, 10

*1 +25 °C, 10

Pin I/O

1

OE Input High*2: OUT
Low: OUT

ST¯¯ Input
High*2: OUT
Low: OUT

I_std 
2 GND Power
3 OUT Output
4 VCC Power

*2 OE/S̅T̅ Open

( )
OUTPUT: CMOS

SG-8018
: 0.67 MHz ~ 170 MHz (1 × 10-6 Step)
: 1.62 V ~ 3.63 V
: Output enable (OE) or Standby (ST¯¯)
: ±50 × 10-6 (-40 °C ~ +105 °C)

(+25 °C, 10 )
PLL

( )

SG-8018CG: X1G005601xxxx00
SG-8018CE: X1G005591xxxx00
SG-8018CB: X1G005581xxxx00
SG-8018CA: X1G005571xxxx00

CG CE    CB CA
2.5 × 2.0 mm  3.2 × 2.5 mm 5.0 × 3.2 mm 7.0 × 5.0 mm
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Crystall oscillator 

type  
(T: 1.8 V ~ 3.3 V Typ.)

(J: ±50 × 10-6)
(H: -40 °C ~ +105 °C)

tr/tf ( )

: mm : mm
SG-8018CG SG-8018CG

SG-8018CE SG-8018CE

SG-8018CB SG-8018CB

SG-8018CA SG-8018CA

VCC - GND 0.1 μF
PCB

type tr/tf
CG 2.5 mm × 2.0 mm P Output enable A
CE 3.2 mm × 2.5 mm S Standby B
CB 5.0 mm × 3.2 mm C*
CA 7.0 mm × 5.0 mm * fo ≤ 20 MHz

SG-8018CG 25.000000MHz T J H P A
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Crystall oscillatorr 

VCC
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.

-
1.62 V ~ 1.98 V 1.98 V ~ 2.20 V 2.20 V ~ 2.80 V 2.70 V ~ 3.63 V

fO 0.67 MHz ~ 170 MHz
T_stg -40 °C ~ +125 °C

T_use
-40 °C ~ +85 °C -
-40 °C ~ +105 °C

*1 f_tol
B: ±15 × 10-6 T_use = -40 °C ~ +85 °C
C: ±20 × 10-6 T_use = -40 °C ~ +105 °C
J: ±50 × 10-6 T_use = -40 °C ~ +105 °C

ICC

3.2 mA Max. 3.3 mA Max. 3.4 mA Max. 3.5 mA Max. T_use = +105 °C
, fO = 20 MHz

2.7 mA Typ. 2.9 mA Typ. 3.0 mA Typ. T_use = +25 °C
5.5 mA Max. 5.8 mA Max. 6.7 mA Max. 8.1 mA Max. T_use = +105 °C

, fO = 170 MHz
4.7 mA Typ. 5.7 mA Typ. 6.8 mA Typ. T_use = +25 °C

I_dis 3.2 mA Max. 3.2 mA Max. 3.3 mA Max. 3.5 mA Max. OE = GND, fO = 170 MHz

I_std
0.9 μA Max. 1.0 μA Max. 1.5 μA Max. 2.5 μA Max. T_use = +105 °C

ST¯¯ = GND
0.3 μA Typ. 0.4 μA Typ. 0.5 μA Typ. 1.1 μA Typ. T_use = +25 °C

SYM 45 % ~ 55 % 50 % VCC Level

(DC characteristics)

VOH 90 % VCC Min.

[mA]
Vcc A B C D

tr/tf
(fO > 40 MHz),

tr/tf

IOH -2.5 -3.5 -4.0 -5.0

IOL 2.5 3.5 4.0 5.0
tr/tf

(fO ≤ 40 MHz)
IOH -1.5 -2.0 -2.5 -3.0
IOL 1.5 2.0 2.5 3.0

tr/tf IOH -1.0 -1.5 -2.0 -2.5
IOL 1.0 1.5 2.0 2.5

A 1.62 V ~ 1.98 V, B 1.98 V ~ 2.20 V
C 2.20 V ~ 2.80 V, D 2.70 V ~ 3.63 V

VOL 10 % VCC Max.

L_CMOS 15 pF Max. -
VIH 70 % VCC Min.

OE or ST¯¯
VIL 30 % VCC Max.

/ tr/tf

3.0 ns Max. fO > 40 MHz

20 % - 80 % VCC,
L_CMOS = 15 pF

6.0 ns Max. fO ≤ 40 MHz

3.0 ns Max. fO = 0.67 MHz ~ 170 MHz

10.0 ns Max. fO = 0.67 MHz ~ 20 MHz
(OE)
(ST)

tstp_oe
tstp_st 1 μs Max. OE / ST¯¯ 30 % VCC t 0

(OE) tsta_oe 1 μs Max. OE 70 % VCC t 0
(ST) tsta_st 3 ms Max. ST¯¯ 70 % VCC t 0

t_str 3 ms Max. VCC 1.62 V t 0
f_age +25 °C, 

*1 +25 °C, 1

Pin I/O

1

OE Input High*2: OUT
Low: OUT

ST¯¯ Input
High*2: OUT
Low: OUT

I_std 
2 GND Power
3 OUT Output
4 VCC Power

*2 OE/S̅T̅ Open

( )
OUTPUT: CMOS

SG-8101
: 0.67 MHz ~ 170 MHz (1 × 10-6 Step)
: 1.62 V ~ 3.63 V
: Output enable (OE) or Standby (ST¯¯)
: ±15 × 10-6 (-40 °C ~ +85 °C)

±20 × 10-6, ±50 × 10-6 (-40 °C ~ +105 °C)
PLL

( )

SG-8101CG: X1G005181xxxx00
SG-8101CE: X1G005211xxxx00
SG-8101CB: X1G005201xxxx00
SG-8101CA: X1G005191xxxx00

CG CE    CB CA
2.5 × 2.0 mm  3.2 × 2.5 mm 5.0 × 3.2 mm 7.0 × 5.0 mm
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Crystall oscillatorr 

type
(T: 1.8 V ~ 3.3 V Typ.)

tr/tf ( )

: mm : mm
SG-8101CG SG-8101CG

SG-8101CE SG-8101CE

SG-8101CB SG-8101CB

SG-8101CA SG-8101CA

VCC - GND 0.1 μF
PCB

type / 
CG 2.5 mm × 2.0 mm BG ±15 × 10-6 / -40 °C ~ +85 °C
CE 3.2 mm × 2.5 mm CH ±20 × 10-6 / -40 °C ~ +105 °C
CB 5.0 mm × 3.2 mm JH ±50 × 10-6 / -40 °C ~ +105 °C
CA 7.0 mm × 5.0 mm

tr/tf
P Output enable A
S Standby B

C*
* fo ≤ 20 MHz

SG-8101CG 25.000000MHz T C H P A
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Crystall oscillatorr 

VCC
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.

-
1.62 V ~ 1.98 V 1.98 V ~ 2.20 V 2.20 V ~ 2.80 V 2.70 V ~ 3.63 V

fO 0.67 MHz ~ 170 MHz
T_stg -40 °C ~ +125 °C

T_use
-40 °C ~ +85 °C
-40 °C ~ +105 °C

*1 f_tol ±50 × 10-6 1s 

ICC

3.4 mA Max. 3.5 mA Max. 3.6 mA Max. 3.7 mA Max. T_use = +105 °C
, fO = 20 MHz

2.9 mA Typ. 3.0 mA Typ. 3.2 mA Typ. T_use = +25 °C
5.7 mA Max. 6.0 mA Max. 6.9 mA Max. 8.3 mA Max. T_use = +105 °C

, fO = 170 MHz
4.9 mA Typ. 5.9 mA Typ. 7.0 mA Typ. T_use = +25 °C

I_dis 3.4 mA Max. 3.4 mA Max. 3.5 mA Max. 3.7 mA Max. OE = GND, fO = 170 MHz

I_std
0.9 μA Max. 1.0 μA Max. 1.5 μA Max. 2.5 μA Max. T_use = +105 °C

ST¯¯ = GND
0.3 μA Typ. 0.4 μA Typ. 0.5 μA Typ. 1.1 μA Typ. T_use = +25 °C

SYM 45 % ~ 55 % 50 % VCC Level

(DC characteristics)

VOH 90 % VCC Min.

IOH/IOL Conditions [mA]
Vcc A B C D

tr/tf
(fO > 40 MHz),

tr/tf

IOH -2.5 -3.5 -4.0 -5.0

IOL 2.5 3.5 4.0 5.0
tr/tf

(fO ≤ 40 MHz)
IOH -1.5 -2.0 -2.5 -3.0
IOL 1.5 2.0 2.5 3.0

tr/tf
IOH -1.0 -1.5 -2.0 -2.5
IOL 1.0 1.5 2.0 2.5

A 1.62 V ~ 1.98 V, B 1.98 V ~ 2.20 V
C 2.20 V ~ 2.80 V, D 2.70 V ~ 3.63 V

VOL 10 % VCC Max.

L_CMOS 15 pF Max. -
VIH 70 % VCC Min.

OE or ST¯¯
VIL 30 % VCC Max.

/ tr/tf

3.0 ns Max. fO > 40 MHz

20 % - 80 % VCC,
L_CMOS = 15 pF

6.0 ns Max. fO ≤ 40 MHz
3.0 ns Max. fO = 0.67 MHz ~ 170 MHz

10.0 ns Max. fO = 0.67 MHz ~ 20 MHz
(OE)
(ST)

tstp_oe
tstp_st 1 μs Max. OE / ST¯¯ 30 % VCC t 0

(OE) tsta_oe 1 μs Max. OE 70 % VCC t 0
(ST) tsta_st 3 ms Max. ST¯¯ 70 % VCC t 0

t_str 3 ms Max. VCC 1.62 V t 0
f_age +25 °C, 

*1 +25 °C, 1

Pin I/O

1

OE Input High*2: OUT
Low: OUT

ST¯¯ Input
High*2: OUT
Low: OUT

I_std 
2 GND Power
3 OUT Output
4 VCC Power

*2 OE/S̅T̅ Open

OUTPUT: CMOS

SG-9101
: 0.67 MHz ~ 170 MHz (1 × 10-6 Step)
: 1.62 V ~ 3.63 V
: Output enable (OE) or Standby (ST¯¯)

: 2 : 6
: 4 : 3

PLL

SG-9101CA: X1G005301xxxx00
SG-9101CB: X1G005311xxxx00
SG-9101CE: X1G005321xxxx00
SG-9101CG: X1G005291xxxx00

CG CE    CB CA
2.5 × 2.0 mm  3.2 × 2.5 mm 5.0 × 3.2 mm 7.0 × 5.0 mm
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Crystall oscillatorr 

tr/tf

: mm : mm

SG-9101CG SG-9101CG

SG-9101CE SG-9101CE

SG-9101CB SG-9101CB

SG-9101CA SG-9101CA

VCC - GND 0.1 μF
PCB

type
CG 2.5 mm × 2.0 mm A 25.4 kHz
CE 3.2 mm × 2.5 mm 02 0.25 % B 12.7 kHz
CB 5.0 mm × 3.2 mm 05 0.5 % -0.5 % C 8.5 kHz
CA 7.0 mm × 5.0 mm 07 0.75 % D 6.3 kHz

10 1.0 % -1.0 %
15 1.5 % -1.5 %

C 20 2.0 % -2.0 % A Hershey-kiss
D 30 -3.0 % B Sine-wave

40 -4.0 % C Triangle

tr/tf
P Output enable A
S Standby B

C*
* fo ≤ 20 MHz

G -40 °C ~ +85 °C
H -40 °C ~ +105 °C

SG-9101CG 170.000000MHz C 20 P H A A A
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Crystall oscillatorr 

SG-8018, SG-8101, SG-9101, SG-8503, SG-8504, SG-8506
SG Writer

+10 °C ~ +40 °C +25 °C ±5 °C
USB
USB 2.0 (mini-B)
SG Writer

SMD
*1

SG-8018CA, SG-8101CA, SG-9101CA Q91PR10W00021
SG-8018CB, SG-8101CB, SG-9101CB Q91PR10W00025
SG-8018CE, SG-8101CE, SG-9101CE Q91PR10W00018
SG-8018CG, SG-8101CG, SG-9101CG Q91PR10W00024
SG-8503CA Q91PR10W00026
SG-8504CA Q91PR10W00027
SG-8506CA Q91PR10W00028

Blank sample SG-8018CA X1G0055710001 SG-8503CA X1G0050111001
SG-8018CB X1G0055810001 SG-8504CA X1G0050211001
SG-8018CE X1G0055910001 SG-8506CA X1G0050311001
SG-8018CG X1G0056010001
SG-8101CB X1G0052010001
SG-8101CE X1G0052110001
SG-8101CG X1G0051810001
SG-9101CA X1G0053010001
SG-9101CB X1G0053110001
SG-9101CE X1G0053210001
SG-9101CG X1G0052910001

*1 SG-Writer SG-8002CA/CE SMD SG-8018CA/CE 8101CA/CE 9101CA/CE

PC PC SG Writer

OS Windows 7 (32 bit 64 bit ), Windows Vista (32 bit ), Windows XP (32 bit )
Windows 10 (32 bit 64 bit )

CPU Pentium4 1.4 GHz
Windows XP 512 MB
Windows Vista, Windows 7 32 bit 1 GB Windows 7 64 bit 2 GB
Windows 10 2GB
USB (Type A mini-B), SMD SMD

*2 (PROM Writer SG-Writer) SMD

Blank sample
SG-8018, SG-8101, SG-9101 , SG-8503CA, SG-8504CA, SG-8506CA

SG-8200 , SG-8201

SG-Writer
SG-8018, SG 8101, SG-9101

SG-8503, SG-8504, SG-8506
Blank Sample

USB
PC OS Windows10

Q91PR20W1102000
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LV-PECL LVDS
SG2016EHN
/ SG2520EHN SG2016VHN / SG2520VHN

fo 25 MHz ~ 500 MHz

VCC
C: 3.3 V ± 5 %
D: 2.5 V ± 5 % E: 1.8 V ± 5 %

T_stg -55 C ~ +125 C
T_use G: -40 C ~ +85 C, H: -40 C ~ +105 C

f_tol C: ±20 × 10-6 Max. 10 (+25 °C)

ICC

60 mA Max. – OE or S̅T̅ = VCC, L_ECL = 50 Ω

–
25 mA / 30 mA / 25 mA Max.

25 mA / – / 25 mA Max.
25 MHz ≤ fo < 212 MHz OE or S̅T̅ = VCC,

: A / B / C28 mA / 35 mA / 28 mA Max. 212 MHz ≤ fo < 392 MHz
28 mA / 35 mA / 30 mA Max. 392 MHz ≤ fo ≤ 500 MHz

I_dis 35 mA Max. 20 mA Max. OE = GND

I_std 30 μA Max. S̅T̅ = GND, T_use Max. = +85 °C
60 μA Max. S̅T̅ = GND, T_use Max. = +105 °C

SYM 45 % ~ 55 % At output crossing point

(LV-PECL) VOH VCC - 1.1 V Min. – : A, DCVOL VCC - 1.5 V Max.

VSW

0.8 V ~ 2.0 V 500 mV ~ 900 mV 500 mV ~ 900 mV : A
– 800 mV ~ 1 600 mV – : B
– 600 mV ~ 1 200 mV 600 mV ~ 1 200 mV : C

(LVDS)

VOD –
250 mV ~ 450 mV 250 mV ~ 450 mV : A ,

VOD1, VOD2
400 mV ~ 800 mV – : B
300 mV ~ 600 mV 300 mV ~ 600 mV : C

dVOD – 50 mV Max. dVOD = | VOD1 - VOD2 |
VOS – 1.15 V ~ 1.35 V 0.65 V ~ 0.85 V , VOS1, VOS2

dVOS – 50 mV Max. dVOS = | VOS1 - VOS2 |
L_ECL 50 Ω – VCC - 2.0 V 

L_LVDS – 100 Ω OUT - OUT
VIH 70 % VCC Min. OE or S̅T̅VIL 30 % VCC Max.

tr/tf 0.35 ns Max. LV-PECL:
LVDS:

20 % - 80 % (VOH - VOL)
20 % - 80 % Peak to peak

t_str 10 ms Max. t = 0 at 90 % VCC

tPJ

250 fs Max. 250 fs Max. 400 fs Max. 25 MHz ≤ fo < 100 MHz
fo < 50 MHz:

12 kHz ~ 5 MHz
fo ≥ 50 MHz:

12 kHz ~ 20 MHz

90 fs Max. 100 fs Max. 130 fs Max. 100 MHz ≤ fo ≤ 156 MHz
70 fs Max. 60 fs Max. 70 fs Max. 156 MHz < fo ≤ 212 MHz
60 fs Max. 50 fs Max. 60 fs Max. 212 MHz < fo ≤ 391 MHz
50 fs Max. 391 MHz < fo ≤ 500 MHz

SG2016 EHN 156.250000MHz C C H P Z A
( )

(E: LV-PECL, V: LVDS)
(Z: )

:mm :mm
SG2520EHN / SG2520VHN  SG2016EHN / SG2016VHN

Pin map
Pin Connection
1 OE or S̅T̅
2 N.C. (Open or VCC)
3 GND
4 OUT
5 OUT
6 VCC

SG2520EHN
SG2520VHN

SG2016EHN
SG2016VHN

A 0.88 0.85
B 0.76 0.574
C 1.38 1.15
D 1.99 1.564
E 0.63 0.574

C 3.3 V Typ. C ±20 × 10-6 G -40 C to +85 C P OE SG2016EHN / SG2520EHN SG2016VHN / SG2520VHN
D 2.5 V Typ. H -40 C to +105 C S S̅T̅ A VOD = 250 mV ~ 450 mV
E* 1.8 V Typ. B* – VOD = 400 mV ~ 800 mV

C – VOD = 300 mV ~ 600 mV

Crystall oscillatorr 

 (SPXO)
OUTPUT : LV-PECL, LVDS

SG2016EHN / VHN 
SG2520EHN / VHN

: 25 MHz ~ 500 MHz
: 1.8 V Typ. (LVDS ) / 2.5 V Typ. / 3.3 V Typ.
: ±20 × 10-6

: -40 C ~ +85 C, -40 C ~ +105 C
: Output enable (OE) or Standby (S̅T̅)
: 50 fs Max. (391 MHz < fo ≤ 500 MHz, VCC = 2.5 V, 3.3 V)

SG2016EHN: X1G006141xxxx15
SG2016VHN: X1G006121xxxx15
SG2520EHN: X1G005921xxxx15
SG2520VHN: X1G005941xxxx15

* "E" SG2016VHN SG2520VHN

OE or S̅T̅ = HIGH or “Open”:
OUT

OE or S̅T̅ = LOW:
OUT

VCC - GND
0.1 μF 10 μF

BE

D

A

C

* VCC = 1.8 V Typ.

SG2520EHN
SG2520VHN

(2.5 × 2.0 × 0.74 mm)

SG2016EHN
SG2016VHN

(2.0 × 1.6 × 0.63 mm)
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( )

fo 25 MHz ~ 500 MHz
VCC D: 2.5 V ± 5 %, C: 3.3 V ± 5 %

T_stg -55 C ~ +125 C
T_use G: -40 C ~ +85 C, H: -40 C ~ +105 C

f_tol C: ±20 × 10-6 Max. 10 (+25 °C)

ICC
35 mA Max. 25 MHz ≤ fo < 212 MHz OE or S̅T̅ = VCC,

L_HCSL = 50 Ω40 mA Max. 212 MHz ≤ fo < 500 MHz
I_dis 25 mA Max. OE = GND

I_std 30 μA Max. S̅T̅ = GND, T_use Max. = +85 °C
60 μA Max. S̅T̅ = GND, T_use Max. = +105 °C

SYM 45 % ~ 55 % At output crossing point

VOH

0.5 V ~ 0.7 V 25 MHz ≤ fo < 212 MHz : A
0.4 V ~ 0.65 V 212 MHz ≤ fo < 500 MHz
0.6 V ~ 0.8 V 25 MHz ≤ fo < 212 MHz : B
0.5 V ~ 0.75 V 212 MHz ≤ fo < 500 MHz

VOL -0.15 V ~ +0.15 V

VSW
0.7 V ~ 1.4 V : A
0.8 V ~ 1.6 V : B

VCR 0.25 V ~ 0.55 V
/ tr/tf 0.7 ns Max. 20 % - 80 % (VOH - VOL)

/ Rr/Rf 2 V/ns ~ 10 V/ns -0.15 V ~ 0.15 V 

L_HCSL 50 Ω
VIH 70 % VCC Min. OE or S̅T̅
VIL 30 % VCC Max.

tsta_oe 500 ns Max. t = 0 at OE = 70 % VCC

tsta_st 10 ms Max. t = 0 at S̅T̅ = 70 % VCC

tstp_oe 100 ns Max. t = 0 at OE = 30 % VCC

tstp_st 100 ns Max. t = 0 at S̅T̅ = 30 % VCC

t_str 10 ms Max. t = 0 at 90 % VCC

tPJ

200 fs Max. 25 MHz ≤ fo < 100 MHz
fo < 50 MHz:

12 kHz ~ 5 MHz
fo ≥ 50 MHz:

12 kHz ~ 20 MHz

90 fs Max. 100 MHz ≤ fo ≤ 156 MHz
70 fs Max. 156 MHz < fo ≤ 212 MHz
60 fs Max. 212 MHz < fo ≤ 391 MHz
50 fs Max. 391 MHz < fo ≤ 500 MHz

tc-c 60 ps Max. Cycle to cycle jitter (Peak to Peak)
PCIe jitter limits

for CC architecture - 0.1 ps Max. For PCIe Gen5
0.06 ps Max. For PCIe Gen6

( )
a: b: (H: HCSL) c: d: e:
f: g: h: (Z: ) i:

( :mm) ( ) ( :mm)
SG2520HHN SG2016HHN

Pin map
Pin Connection
1 OE or S̅T̅
2 N.C. (Open or VCC)
3 GND
4 OUT
5 OUT
6 VCC

SG2520HHN SG2016HHN
A 0.88 0.85
B 0.76 0.574
C 1.38 1.15
D 1.99 1.564
E 0.63 0.574

SG2016 HHN 100.000000MHz C C H P Z A
a b c d e f g h i

d: e: f: g: i:
C 3.3 V Typ. C ±20 × 10-6 G -40 C ~ +85 C P OE A VSW = 0.7 V ~ 1.4 V
D 2.5 V Typ. H -40 C ~ +105 C S S̅T̅ B VSW = 0.8 V ~ 1.6 V

Crystall oscillatorr 

 (SPXO)
OUTPUT : HCSL

: 25 MHz ~ 500 MHz
: 2.5 V Typ. / 3.3 V Typ.
: ±20 × 10-6

: -40 C ~ +85 C, -40 C ~ +105 C
: Output enable (OE) or Standby (S̅T̅)
: 90 fs Max. (100 MHz ≤ fo ≤ 156 MHz, VCC = 2.5 V, 3.3 V)

PCIe Gen5, 6

SG2016HHN:X1G006231xxxx15
SG2520HHN:X1G005931xxxx15

OE or S̅T̅ = HIGH or “Open”:
OUT

OE or S̅T̅ = LOW:
OUT

VCC - GND
0.1 μF 10 μF

BE

D

A

C

SG2520HHN
(2.5 × 2.0 × 0.74 mm)

SG2016HHN
(2.0 × 1.6 × 0.63 mm)
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LV-PECL LVDS
SG2016EGN

/ SG2520EGN SG2016VGN / SG2520VGN

fo 25 MHz ~ 500 MHz

VCC
C: 3.3 V ± 5 %
D: 2.5 V ± 5 % E: 1.8 V ± 5 %

T_stg -55 C ~ +125 C
T_use G: -40 C ~ +85 C, H: -40 C ~ +105 C

f_tol D: ±25 × 10-6 Max.
J: ±50 × 10-6 Max. 10 (+25 °C)

ICC

60 mA Max. – OE or S̅T̅ = VCC, L_ECL = 50 Ω

–
25 mA / 30 mA / 25 mA Max.

25 mA / – / 25 mA Max.
25 MHz ≤ fo < 212 MHz OE or S̅T̅ = VCC,

: A / B / C28 mA / 35 mA / 28 mA Max. 212 MHz ≤ fo < 392 MHz
28 mA / 35 mA / 30 mA Max. 392 MHz ≤ fo ≤ 500 MHz

I_dis 35 mA Max. 20 mA Max. OE = GND

I_std 30 μA Max. S̅T̅ = GND, T_use Max. = +85 °C
60 μA Max. S̅T̅ = GND, T_use Max. = +105 °C

SYM 45 % ~ 55 % At output crossing point

(LV-PECL) VOH VCC - 1.1 V Min. – : A, DCVOL VCC - 1.5 V Max.

VSW

0.8 V ~ 2.0 V 500 mV ~ 900 mV 500 mV ~ 900 mV : A
– 800 mV ~ 1 600 mV – : B
– 600 mV ~ 1 200 mV 600 mV ~ 1 200 mV : C

(LVDS)

VOD –
250 mV ~ 450 mV 250 mV ~ 450 mV : A ,

VOD1, VOD2
400 mV ~ 800 mV – : B
300 mV ~ 600 mV 300 mV ~ 600 mV : C

dVOD – 50 mV Max. dVOD = | VOD1 - VOD2 |
VOS – 1.15 V ~ 1.35 V 0.65 V ~ 0.85 V , VOS1, VOS2

dVOS – 50 mV Max. dVOS = | VOS1 - VOS2 |
L_ECL 50 Ω – VCC - 2.0 V 

L_LVDS – 100 Ω OUT - OUT
VIH 70 % VCC Min. OE or S̅T̅VIL 30 % VCC Max.

tr/tf 0.35 ns Max. LV-PECL:
LVDS:

20 % - 80 % (VOH - VOL)
20 % - 80 % Peak to peak

t_str 10 ms Max. t = 0 at 90 % VCC

tPJ

250 fs Max. 250 fs Max. 400 fs Max. 25 MHz ≤ fo < 100 MHz
fo < 50 MHz:

12 kHz ~ 5 MHz
fo ≥ 50 MHz:

12 kHz ~ 20 MHz

90 fs Max. 100 fs Max. 130 fs Max. 100 MHz ≤ fo ≤ 156 MHz
70 fs Max. 60 fs Max. 70 fs Max. 156 MHz < fo ≤ 212 MHz
60 fs Max. 50 fs Max. 60 fs Max. 212 MHz < fo ≤ 391 MHz
50 fs Max. 391 MHz < fo ≤ 500 MHz

SG2016 EGN 156.250000MHz C D H P Z A
( )

(E: LV-PECL, V: LVDS)
(Z: )

:mm :mm
SG2520EGN / SG2520VGN  SG2016EGN / SG2016VGN

Pin map
Pin Connection
1 OE or S̅T̅
2 N.C. (Open or VCC)
3 GND
4 OUT
5 OUT
6 VCC

SG2520EGN
SG2520VGN

SG2016EGN
SG2016VGN

A 0.88 0.85
B 0.76 0.574
C 1.38 1.15
D 1.99 1.564
E 0.63 0.574

C 3.3 V Typ. D ±25 × 10-6 G -40 C to +85 C P OE SG2016EGN / SG2520EGN SG2016VGN / SG2520VGN
D 2.5 V Typ. J ±50 × 10-6 H -40 C to +105 C S S̅T̅ A VOD = 250 mV ~ 450 mV
E* 1.8 V Typ. B* – VOD = 400 mV ~ 800 mV

C – VOD = 300 mV ~ 600 mV

Crystall oscillatorr 

 (SPXO)
OUTPUT : LV-PECL, LVDS

SG2016EGN / VGN 
SG2520EGN / VGN

: 25 MHz ~ 500 MHz
: 1.8 V Typ. (LVDS ) / 2.5 V Typ. / 3.3 V Typ.
: ±25 × 10-6, ±50 × 10-6

: -40 C ~ +85 C, -40 C ~ +105 C
: Output enable (OE) or Standby (S̅T̅)
: 50 fs Max. (391 MHz < fo ≤ 500 MHz, VCC = 2.5 V, 3.3 V)

SG2016EGN:X1G006131xxxx15
SG2016VGN:X1G006111xxxx15
SG2520EGN:X1G005881xxxx15
SG2520VGN:X1G005901xxxx15

* "E" SG2016VGN SG2520VGN

* VCC = 1.8 V Typ.

OE or S̅T̅ = HIGH or “Open”:
OUT

OE or S̅T̅ = LOW:
OUT

VCC - GND
0.1 μF 10 μF

BE

D

A

C

SG2520EGN
SG2520VGN

(2.5 × 2.0 × 0.74 mm)

SG2016EGN
SG2016VGN

(2.0 × 1.6 × 0.63 mm)
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( )

fo 25 MHz ~ 500 MHz
VCC D: 2.5 V ± 5 %, C: 3.3 V ± 5 %

T_stg -55 C ~ +125 C
T_use G: -40 C ~ +85 C, H: -40 C ~ +105 C

f_tol D: ±25 × 10-6 Max.
J: ±50 × 10-6 Max. 10 (+25 °C)

ICC
35 mA Max. 25 MHz ≤ fo < 212 MHz OE or S̅T̅ = VCC,

L_HCSL = 50 Ω40 mA Max. 212 MHz ≤ fo < 500 MHz
I_dis 25 mA Max. OE = GND

I_std 30 μA Max. S̅T̅ = GND, T_use Max. = +85 °C
60 μA Max. S̅T̅ = GND, T_use Max. = +105 °C

SYM 45 % ~ 55 % At output crossing point

VOH

0.5 V ~ 0.7 V 25 MHz ≤ fo < 212 MHz : A
0.4 V ~ 0.65 V 212 MHz ≤ fo < 500 MHz
0.6 V ~ 0.8 V 25 MHz ≤ fo < 212 MHz : B
0.5 V ~ 0.75 V 212 MHz ≤ fo < 500 MHz

VOL -0.15 V ~ +0.15 V

VSW
0.7 V ~ 1.4 V : A
0.8 V ~ 1.6 V : B

VCR 0.25 V ~ 0.55 V
/ tr/tf 0.7 ns Max. 20 % - 80 % (VOH - VOL)

/ Rr/Rf 2 V/ns ~ 10 V/ns -0.15 V ~ 0.15 V 

L_HCSL 50 Ω
VIH 70 % VCC Min. OE or S̅T̅
VIL 30 % VCC Max.

tsta_oe 500 ns Max. t = 0 at OE = 70 % VCC

tsta_st 10 ms Max. t = 0 at S̅T̅ = 70 % VCC

tstp_oe 100 ns Max. t = 0 at OE = 30 % VCC

tstp_st 100 ns Max. t = 0 at S̅T̅ = 30 % VCC

t_str 10 ms Max. t = 0 at 90 % VCC

tPJ

200 fs Max. 25 MHz ≤ fo < 100 MHz
fo < 50 MHz:

12 kHz ~ 5 MHz
fo ≥ 50 MHz:

12 kHz ~ 20 MHz

90 fs Max. 100 MHz ≤ fo ≤ 156 MHz
70 fs Max. 156 MHz < fo ≤ 212 MHz
60 fs Max. 212 MHz < fo ≤ 391 MHz
50 fs Max. 391 MHz < fo ≤ 500 MHz

tc-c 60 ps Max. Cycle to cycle jitter (Peak to Peak)
PCIe jitter limits

for CC architecture - 0.1 ps Max. For PCIe Gen5
0.06 ps Max. For PCIe Gen6

( )
a: b: (H: HCSL) c: d: e:
f: g: h: (Z: ) i:

( :mm) ( ) ( :mm)
SG2520HGN SG2016HGN

Pin map
Pin Connection
1 OE or S̅T̅
2 N.C. (Open or VCC)
3 GND
4 OUT
5 OUT
6 VCC

SG2520HGN SG2016HGN
A 0.88 0.85
B 0.76 0.574
C 1.38 1.15
D 1.99 1.564
E 0.63 0.574

SG2016 HGN 100.000000MHz C D H P Z A
a b c d e f g h i

d: e: f: g: i:
C 3.3 V Typ. D ±25 × 10-6 G -40 C ~ +85 C P OE A VSW = 0.7 V ~ 1.4 V
D 2.5 V Typ. J ±50 × 10-6 H -40 C ~ +105 C S S̅T̅ B VSW = 0.8 V ~ 1.6 V

         Crystall oscillatorr 

 (SPXO)
OUTPUT : HCSL

SG2016HGN / SG2520HGN
: 25 MHz ~ 500 MHz
: 2.5 V Typ. / 3.3 V Typ.
: ±25 × 10-6, ±50 × 10-6

: -40 C ~ +85 C, -40 C ~ +105 C
: Output enable (OE) or Standby (S̅T̅)
: 90 fs Max. (100 MHz ≤ fo ≤ 156 MHz, VCC = 2.5 V, 3.3 V)

PCIe Gen5, 6

SG2016HGN:X1G006221xxxx15
SG2520HGN:X1G005891xxxx15

OE or S̅T̅ = HIGH or “Open”:
OUT

OE or S̅T̅ = LOW:
OUT

VCC - GND
0.1 μF 10 μF

BE

D

A

C

SG2520HGN
(2.5 × 2.0 × 0.74 mm)

SG2016HGN
(2.0 × 1.6 × 0.63 mm)
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 )

LV-PECL LVDS 
SG3225EEN / SG5032EEN 

/ SG7050EEN 
SG3225VEN / SG5032VEN 

/ SG7050VEN 

fo 25 MHz ~ 500 MHz SG5032EEN / SG5032VEN  
200.1 MHz ~ 500 MHz SG5032EEN / SG5032VEN 

VCC D: 2.5 V ± 0.125 V, C: 3.3 V ± 0.165 V 
T_stg -55 C ~ +125 C
T_use G: -40 C ~ +85 C, H: -40 C ~ +105 C 

f_tol 
D: ±25 × 10-6 Max. 5 (+25 °C)  1J: ±50 × 10-6 Max. 

10 (+25 °C)  L: ±100 × 10-6 Max. 
ICC 60 mA Max. 25 mA Max. OE = VCC, L_ECL = 50  or L_LVDS = 100  

I_dis 25 mA Max. 15 mA Max. OE = GND 
SYM 45 % ~ 55 % At output crossing point 

(LV-PECL) VOH VCC - 1.1 V Min. – DC  VOL VCC - 1.5 V Max. – 

(LVDS) 

VOD – 250 mV ~ 450 mV , VOD1, VOD2 

DC  dVOD – 50 mV Max. dVOD = | VOD1 - VOD2 | 
VOS – 1.15 V ~ 1.35 V , VOS1, VOS2 
dVOS – 50 mV Max. dVOS = | VOS1 - VOS2 | 

L_ECL – VCC - 2.0 V  
L_LVDS – 10  OUT - OUT  

VIH 70 % VCC Min. OE  VIL 30 % VCC Max. 

tr / tf 0.3 ns Max. 0.3 ns Max. 
VCC = 3.3 V, 
25 MHz  fo  200 MHz LV-PECL:

LVDS: 
20 % - 80 % (VOH - VOL) 
20 % - 80 % Peak to peak 

0.35 ns Max. 
t_str 10 ms Max.  t 0  

 
100 MHz 125 MHz 156.25 MHz 200 MHz 312.5 MHz 491.52 MHz 

SG3225EEN / SG5032EEN / SG7050EEN 75 fs Typ. 60 fs Typ. 50 fs Typ. 40 fs Typ. 30 fs Typ. 20 fs Typ. :
12 kHz ~ 20 MHzSG3225VEN / SG5032VEN / SG7050VEN 90 fs Typ. 70 fs Typ. 60 fs Typ. 50 fs Typ. 40 fs Typ. 30 fs Typ. 

SG3225 EEN 156.250000MHz C D G A ( : DH  fo > 200 MHz DG, JH 1 )
 ( )

 (E: LV-PECL, V: LVDS)
(A: )

( :mm) ( :mm) 
SG7050EEN SG5032EEN SG3225EEN
SG7050VEN SG5032VEN SG3225VEN

C 3.3 V Typ. D ±25 × 10-6 G -40 ~ +85 C
D 2.5 V Typ. J ±50 × 10-6 H -40 ~ +105 C

L ±100 × 10-6 

Crystal oscillator 

 (SPXO) 
 OUTPUT : LV-PECL, LVDS 

SG3225EEN / VEN
SG5032EEN / VEN
SG7050EEN / VEN 

:  25 MHz ~ 500 MHz 
:  2.5 V Typ. / 3.3 V Typ. 
:  LV-PECL or LVDS 
:  Output enable (OE) 
:  50 fs Typ. (fo = 156.25 MHz, LV-PECL) 
:  -40 C ~ +105 C  

SG3225EEN: X1G005221xxxx00 (fo  200 MHz) 
X1G005511xxxx00 (fo > 200 MHz) 

SG5032EEN: X1G005531xxxx00 
SG7050EEN: X1G005131xxxx00 (fo  200 MHz) 

X1G005551xxxx00 (fo > 200 MHz) 
SG3225VEN: X1G005351xxxx00 (fo  200 MHz) 

X1G005521xxxx00 (fo > 200 MHz) 
SG5032VEN: X1G005541xxxx00 
SG7050VEN: X1G005331xxxx00 (fo  200 MHz) 

X1G005561xxxx00 (fo > 200 MHz) 

VCC - GND  
 0.   10  

D 

B 

A 

C
 

E 

SG3225EEN 
SG3225VEN 

SG5032EEN 
SG5032VEN 

SG7050EEN 
SG7050VEN 

A 1.05 1.60 2.00 
B 0.92 0.89 1.80 
C 1.85 2.60 4.20 
D 2.58 2.54 5.08 
E 0.80 0.89 1.80 

25 200 500 

±25 
±50 

±100 

f_tol [× 10-6] 

105 C 

85 C 

85 C 

fo [MHz] 

1

SG3225EEN 
SG3225VEN 

(3.2 × 2.5 × 1.05 mm) 

SG5032EEN 
SG5032VEN 

(5.0 × 3.2 × 1.3 mm) 

SG7050EEN 
SG7050VEN 

(7.0 × 5.0 × 1.5 mm) 

Pin map 
Pin Connection 
1 OE
2 N.C. (Open or VCC)
3 GND
4 OUT
5 OUT  

 6 VCC 
OE  = HIGH or “Open” : OUT  

 OE  = LOW : OUT  
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Crystall oscillatorr 

LV-PECL LVDS
SG3225EAN / SG5032EAN /

SG7050EAN
SG3225VAN / SG5032VAN /

SG7050VAN
fo 73.5 MHz ~ 700 MHz

VCC K: 2.5 V – 10 % to 3.3 V + 10 %
T_stg -40 C ~ +125 C
T_use B: -20 C ~ +70 C, G: -40 C ~ +85 C
f_tol J: 50 10-6, E: 30 10-6, C: 20 10-6

ICC 65 mA Max. 30 mA Max. OE = Vcc, L_ECL = 50 Ω or L_LVDS = 100 Ω
I_dis 20 mA Max. OE = GND
SYM 45 % ~ 55 % at outputs crossing point

(LV-PECL) VOH VCC - 1.0 V ~ VCC - 0.8 V DCVOL VCC - 1.78 V ~ VCC - 1.62 V

(LVDS)

VOD 250 mV ~ 450 mV VOD1, VOD2

DC
dVOD 50 mV Max. dVOD = VOD1-VOD2

VOS 1.15 V ~ 1.35 V VOS1, VOS2

dVOS 150 mV Max. dVOS = VOS1-VOS2

(ECL) / (LVDS)
L_ECL 50 Ω VCC -2.0 V

L_LVDS 100 Ω OUT - OUT
VIH 70 % VCC Min. OEVIL 30 % VCC Max.

/ tr / tf 350 ps Max. 300 ps Max. LV-PECL: 20% ~ 80% (VOH-VOL).
LVDS: 20% ~ 80% Peak to Peak .

t_str 3 ms Max. t 0
tPJ 0.6 ps Max.*1 12 kHz ~ 20 MHz

f_age 5 10-6 / year Max. +25 C, , VCC = 2.5 V, 3.3 V
*1  0.9 ps Max. (f0 = 243 MHz ~ 250 MHz, 486 MHz ~ 500 MHz)

SG3225 E AN 156.250000MHz K J G A    ( CG )

(E: LV-PECL, V: LVDS) (A: )

 : mm   : mm

K 2.5 V ~ 3.3 V J ±50 × 10-6

E ±30 × 10-6

C ±20 × 10-6

B -20 °C ~ +70 °C
G -40 °C ~ +85 °C

SG3225 type SG5032 type SG7050 type
A 1.05 1.60 2.00
B 0.86 0.89 1.80
C 1.85 2.60 4.20
D 2.58 2.54 5.08
E 0.82 0.89 1.80

SG3225EAN: X1G004251xxxx00
SG3225VAN: X1G004241xxxx00
SG5032EAN: X1G004271xxxx00
SG5032VAN: X1G004261xxxx00
SG7050EAN: X1G004291xxxx00
SG7050VAN: X1G004281xxxx00

SG5032EAN/VAN
(5.0 × 3.2 × 1.0 mm)

SG3225EAN/VAN
(3.2 × 2.5 × 1.05 mm)

SG7050EAN/VAN
(7.0 × 5.0 × 1.4 mm)

(SPXO)
OUTPUT: LV-PECL, LVDS

SG3225EAN / VAN
SG5032EAN / VAN
SG7050EAN / VAN

PLL AT
  :  73.5 MHz ~ 700 MHz
  :  2.5 V ~ 3.3 V
    :  Output enable (OE)
  :  LV-PECL, LVDS

VCC GND
0.01 μF ~ 0.1 μF

#5 #4#6

#2

B

D

C
A

#1 #3

ESG7050EAN /VAN   SG5032EAN/VAN SG3225EAN/VAN

OE = HIGH or “Open” : OUT
OE = LOW : OUT
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Crystal oscillator 

 )  

fo 100 MHz ~ 325 MHz 
VCC D: 2.5 V 0.125 V, C: 3.3 V 0.165 V 

T_stg -55 C ~ +125 C
T_use G: -40 C ~ +85 C, H: -40 C ~ +105 C 

f_tol 

J:  50  10-6  
( H: -40 C ~ +105 C )  10 ( + 25 °C)  

L:  100  10-6 10 ( + 25 °C)  
ICC 25 mA Typ. 35 mA Max. OE= VCC,  

I_dis 15 mA Max. OE=GND 
SYM 45 % ~ 55 % At outputs crossing point 
VOH 0.75 V Typ., 0.66 V ~ 0.85 V DC  VOL 0 V Typ., -0.15 V ~ 0.15 V 
VCR 0.25 V ~ 0.55 V 

L_HCSL 50  
RS 33  
VIH 70 % VCC Min. OE  VIL 30 % VCC Max. 

/ Rr / Rf 1 V/ns ~ 4 V/ns -0.15 V  0.15 V  

t_str 10 ms Max.   0  

 
Output 

frequency 100 MHz 125 MHz 156.25 MHz 200 MHz 322.265625 MHz 

 [fs] 
(  12k ~ 20MHz)

Typ. 110 95 85 75 65 VCC=3.3V 0.165V Max. 180 160 140 125 110 

SG3225 HBN 156.250000MHz C J G A ( : JH )
 ( )

 (H: HCSL)  (D: 2.5 V Typ. , C: 3.3 V Typ.)
 (J: ±50 × 10-6 , L: ±100 × 10-6 )

 (G: -40 ~ +85 C , H: -40 ~ +105 C) (A: )

( :mm) ( :mm)

 (SPXO) 
OUTPUT : HCSL  
SG3225HBN 

:  100 MHz ~ 325 MHz 
:  2.5 V , 3.3 V 
:  HCSL 
:  Output enable (OE) 
:  3.2 × 2.5 × 1.05 mm  
:  85 fs Typ (fo = 156.25MHz) 

X1G005141xxxx00 

Pin map 
Pin Connection 
1 OE
2 N.C.
3 GND
4 OUT
5 OUT  
6 VCC 

VCC-GND 
    10 

2.58 

0.92 

1.
05

 

1.
85

 

0.80 

1.29 

OE  = HIGH or “Open” : OUT  
 OE  = LOW :  
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Crystall oscillatorr 

fo 50 MHz to 800 MHz I2C
VCC 2.5 V - 0.125 V to 3.3 V + 0.33 V -

T_stg -55 ºC to +125 ºC
T_use -40 ºC to +85 ºC -

*1 f_tol
K : ±31.5 × 10-6 ( )
L : ±50 × 10-6

ICC 90 mA Max. OE Active, L_ECL=50 Ω

I_dis
40 mA Max. OE Inactive, Output Standby: Hi-Z mode
70 mA Max. OE Inactive, Output Standby: Fix mode

SYM 45 % to 55 % At outputs crossing point
VOH VCC - 1.025 V Min.

DC
VOL VCC - 1.62 V Max.

L_ECL 50 Ω VCC - 2.0 V
VIH 70% VCC Min.

OE, SDA and SCLVIL 30% VCC Max.
/ tr / tf 400 ps Max. 20% ~ 80% (VOH - VOL)

t_str 10 ms Max. Vcc t 0
tSET1 1.5 ms Max. NEW_FREQ bit 

*1 (+25ºC,10 )

SG-8506 CA 156.2MHz 0x37 A P R L Z
( )

, ,
(50 ~ 800 MHz), I2C , , OE ,

/ , / , 
OE / /

A 114.1444 MHz P Active High R 2.5 V ~ 3.3 V/LVPECL K ±31.5 × 10-6/-40 °C to +85 °C F Fix (OUT=”L”, OUTN=”H”)
Q Active Low L ±50 × 10-6/-40 °C to +85 °C Z High-Z

( : mm) ( ) ( : mm)

Pin Connection

1 NC

2 OE

3 GND

4 OUT

5 OUTN

6 Vcc

7 SDA

8 SCL

( )

I2C-Bus (SPXO)
Output: LV-PECL

SG-8506CA
: 50 MHz to 800 MHz
: 2.5 V to 3.3 V
: 7.0 × 5.0 × 1.5 mm (8 pins)

7-bit I2C
PLL

SG-Writer ( )

X1G005031xxxx00

(0.1 μF 10 μF)
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Crystall oscillatorr 

Offset Frequency 100.00 MHz 125.00 MHz 156.25 MHz 250.00 MHz 312.50 MHz 500.00 MHz 625.00 MHz
Phase jitter *2

Typ. 12 kHz to 20 MHz 0.31 ps 0.30 ps 0.26 ps 0.26 ps 0.29 ps 0.28 ps 0.29 ps

*2 VCC-GND (0.1 μF 10 μF) VCC

Offset Frequency 156.25MHz Units
100Hz -93
1kHz -115

10kHz -130
100kHz -133
1MHz -140

10MHz -155

dBc/Hz

Offset Frequency 625.00MHz Units
100Hz -79
1kHz -103

10kHz -117
100kHz -119
1MHz -128

10MHz -145

dBc/Hz
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Crystal oscillator 
 
 
 
 

 

fo 50 MHz to 800 MHz - 
VCC 2.5 V - 0.125 V to 3.3 V + 0.33 V - 

T_stg -55 ºC to +125 ºC
T_use -40 ºC to +85 ºC

*1 f_tol 
K : ±31.5 × 10-6  ( )
L : ±50 × 10-6 

ICC 90 mA Max. OE Active, L_ECL = 50  

I_dis 
40 mA Max. OE Inactive, Output Standby: Hi-Z mode 
70 mA Max. OE Inactive, Output Standby: Fix mode 

SYM 45 % to 55 % At outputs crossing point 
VOH VCC - 1.025 V Min. 

DC  
VOL VCC - 1.62 V Max. 

L_ECL 50 VCC - 2.0 V  
VIH 70% VCC Min. SG-8503CA : OE, FSEL 

SG-8504CA : OE, FSEL0, FSEL1 VIL 30% VCC Max. 
tr / tf 400 ps Max. 20% ~ 80% (VOH - VOL) 
t_str 10 ms Max. Vcc t 0  

tSET1 1.5 ms Max.

SG-8503CA : 
FSEL  

SG-8504CA : 
FSEL0,FSEL1  

*1 (+25ºC,10 )

SG-8503 CA 156.2MHz 625.0MHz A P R L Z
( )      

,  
Frequeny-0 (50 ~ 800 MHz),  Frequency-1 (50 ~ 800 MHz),  ,  OE

/ ,  ,  

SG-8504 CA 156.2MHz nnnn A P R L Z
( )      

,  ,
Frequeny-0 (50 ~ 800 MHz),  , ,  OE ,

 / ,   / ,  

OE /

A 114.1444 MHz P Active High R 2.5 V ~ 3.3 V/LVPECL K ±31.5 × 10-6/-40 to +85 °C F Fix (OUT=”L”, OUTN=”H”) 
Q Active Low L ±50 × 10-6/-40 to +85 °C Z High-Z 

Offset Frequency 100.00 MHz 125.00 MHz 156.25 MHz 250.00 MHz 312.50 MHz 500.00 MHz 625.00 MHz 
Phase jitter *2 

Typ. 12 kHz to 20 MHz 0.31 ps 0.30 ps 0.26 ps 0.26 ps 0.29 ps 0.28 ps 0.29 ps 

*2 VCC-GND (0.1 μF 10 μF) VCC

2 or 4  
Output: LV-PECL 

 

SG-8503CA / SG-8504CA 
2  : SG-8503CA, 7.0 × 5.0 × 1.5 mm (6 pins)
4  : SG-8504CA, 7.0 × 5.0 × 1.5 mm (8 pins)

: 50 MHz to 800 MHz 
: 2.5 V to 3.3 V 

2 (FSEL) or 4 (FSEL0, FSEL1) 

, PLL
SG-Writer ( )

SG-8503CA : X1G005011xxxx00 
SG-8504CA : X1G005021xxxx00 
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Crystal oscillator 

SG-8503CA  SG-8504CA 

  ( : mm)  ( ) ( : mm)

SG-8503CA  SG-8504CA

Pin Connection 
1 OE

2 
FSEL 

(L = Frequency-0, 
H = Frequency-1) 

3 GND
4 OUT
5 OUTN
6 Vcc

Pin Connection Pin Connection 
1 NC 5 OUTN 
2 OE 6 Vcc 
3 GND 7 FSEL0 
4 OUT 8 FSEL1 

FSEL1, FSEL0 Output Frequency 
LL Frequency-0
LH Frequency-1
HL Frequency-2
HH Frequency-3

SG-8503CA 

SG-8504CA 

VCC-GND
 (0.1 μF 10 μF) 

VCC  
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TCXO / VC-TCXO 

 (TCXO / VC-TCXO) 

Output: Clipped sine wave

P  [mm] (× 10-6) (× 10-6) [°C] [V] Max. 
[mA] 

 
  

 
TG2016SMN 2.0 × 1.6 × 0.73t 

10 MHz  55 MHz ±1.5 ±0.5 -40 to +85 
1.8 ± 0.1 
2.8 ± 5 % 
3.0 ± 5 % 
3.3 ± 5 % 

1.5 (  26 MHz) 
1.8 (  40 MHz) 
2.0 (  50 MHz) 
2.1 (  55 MHz) 

10 //10 pF - 

TG2520SMN 2.5 × 2.0 × 0.8t 

 TG1612SLN 1.6 × 1.2 × 0.45t 13 MHz  55.2 MHz 
±2.0 ±0.5 (  85 °C) 

±5.0 (  105 °C) -40 to +105 
1.8 ± 0.1 
2.8 ± 5 % 
3.0 ± 5 % 
3.3 ± 5 % 

1.7 (  26 MHz) 
2.0 (  38.4 MHz) 
2.5 (  55.2 MHz) 

10 //10 pF ST 

 TG2016SLN 2.0 × 1.6 × 0.7t 
10 MHz  55.2 MHz 

TG2016SKA 
(AEC-Q100) 2.0 × 1.6 × 0.7t 

13 MHz    55 MHz 
±2.0 ±0.5 -40 to +105 1.8 ± 0.1 

3.3 ± 5 % 
2.0 (  40 MHz) 
2.5 (  55 MHz) 10 //10 pF ST 

TG2016SLA 
(AEC-Q100) 2.0 × 1.6 × 0.7t 

13 MHz    55 MHz 
±2.0 ±0.5 -40 to +85 1.8 ± 0.1 

3.3 ± 5 % 
2.0 (  40 MHz) 
2.5 (  55 MHz) 10 k //10 pF ST 

Web 
site 

TG-5006CJ 2.0 × 1.6 × 0.73t 
13 MHz  52 MHz 

±2.0 ±0.5 -30 to +85 
1.8 ± 0.1 
2.8 ± 5 % 
3.0 ± 5 % 
3.3 ± 5 % 

1.5 (  26 MHz) 
2.0 (> 26 MHz) 10 //10 pF - 

TG-5006CG 2.5 × 2.0 × 0.8t 

TG-5006CE 3.2 × 2.5 × 0.9t 13 MHz 20 MHz 

26 MHz   40 MHz 

Output: CMOS

P [mm] (× 10-6) (× 10-6) [°C] [V] Max. 
[mA]   

8  

TG2520CEN 2.5 × 2.0 × 0.8t 

12 MHz 52 MHz ±2.0 ±2.0 -40 to +85 
2.8 ± 5 % 
3.0 ± 5 % 
3.3 ± 5 % 

4.0 (  26 MHz) 
6.0 (  39 MHz) 
6.5 (  52 MHz) 

15pF - 

TG3225CEN 3.2 × 2.5 × 0.9t 
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TCXO / VC-TCXO 

 (TCXO / VC-TCXO) 

Output: Clipped sine wave or CMOS

P [mm] (× 10-6) (× 10-6) [°C] [V] Max. 
[mA]  

8  

TG7050CKN 
(CMOS) 7.0 × 5.0 × 1.5t 

(10 pin) 10 MHz 54 MHz ±1.0 ±0.1 -40 to +105 3.3 ±5 % 

7.0 (  26 MHz) 
9.0 (  40 MHz) 

10.0 (  54 MHz) 
15 pF 

OE 
TG7050SKN 

(Clipped sine wave) 6.0 10 //10 pF 

TG7050CMN 
(CMOS) 7.0 × 5.0 × 1.5t 

(4 pin) 10 MHz 54 MHz ±1.0 ±0.1 -40 to +105 3.3 ±5 % 

7.0 (  26 MHz) 
9.0 (  40 MHz) 

10.0 (  54 MHz) 
15 pF 

- 
TG7050SMN 

(Clipped sine wave) 6.0 10 //10 pF 

8  

TG-5510CA 
(CMOS) 7.0 × 5.0 × 1.5t 

(10 pin) 

10 MHz 54 MHz 

±1.0 ±0.28 -40 to +85 
(+105 option) 3.3 ±5 % 

7.0 (  26 MHz) 
9.0 (  40 MHz) 

10.0 (  54 MHz) 
15 pF 

OE 
TG-5510CA 

(Clipped sine wave) 6.0 10 //10 pF 

TG-5511CA 
(CMOS) 7.0 × 5.0 × 1.5t 

(4 pin) 

7.0 (  26 MHz) 
9.0 (  40 MHz) 

10.0 (  54 MHz) 
15 pF 

- 
TG-5511CA 

(Clipped sine wave) 6.0 10 //10 pF 

TG5032CKN 
(CMOS) 5.0 × 3.2 × 1.45t 

(10 pin) 10 MHz 54 MHz ±1.0 ±0.1 -40 to +105 3.3 ±5 % 

7.0 (  26 MHz) 
9.0 (  40 MHz) 

10.0 (  54 MHz) 
15 pF 

OE 
TG5032SKN 

(Clipped sine wave) 6.0 10 //10 pF 

TG5032CMN 
(CMOS) 5.0 × 3.2 × 1.45t 

(4 pin) 10 MHz 54 MHz ±1.0 ±0.1 -40 to +105 3.3 ±5 % 

7.0 (  26 MHz) 
9.0 (  40 MHz) 

10.0 (  54 MHz) 
15 pF 

- 
TG5032SMN 

(Clipped sine wave) 6.0 10 //10 pF 

8  

TG-5510CB 
(CMOS) 5.0 × 3.2 × 1.45t 

(10 pin) 

10 MHz 54 MHz 

±1.0 ±0.28 -40 to +85 
(+105 option) 3.3 ±5 % 

7.0 (  26 MHz) 
9.0 (  40 MHz) 

10.0 (  54 MHz) 
15 pF 

OE 
TG-5510CB 

(Clipped sine wave) 6.0 10 //10 pF 

TG-5511CB 
(CMOS) 5.0 × 3.2 × 1.45t 

(4 pin) 

7.0 (  26 MHz) 
9.0 (  40 MHz) 

10.0 (  54 MHz) 
15 pF 

- 
TG-5511CB 

(Clipped sine wave) 6.0 10 //10 pF 

8  
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TCXO / VC-TCXO 

P [mm] (× 10-6) (× 10-6) [°C] [V] Max. 
[mA]  

 

TG5032CGN 
(CMOS) 5.0 × 3.2 × 1.45t 

(10 pin) 
10 MHz 40 MHz 

±1.0 ±0.1 -40 to +85 2.375 to 
3.63 

5.0 (  26 MHz) 
6.0 (> 26 MHz) 15 pF 

OE 
TG5032SGN 

(Clipped sine wave) 5.0 10 //10 pF 

 

TG5032CFN 
(CMOS) 5.0 × 3.2 × 1.45t 

(4 pin) 
10 MHz  40 MHz 

±1.0 ±0.1 -40 to +85 2.375 to 
3.63 

5.0 (  26 MHz) 
6.0 (> 26 MHz) 15 pF 

- 
TG5032SFN 

(Clipped sine wave) 5.0 10 //10 pF 
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Crystall oscillatorr 

TCXO VC-TCXO

fo
10 MHz ~ 55 MHz

16, 16.368, 16.369, 19.2, 20, 24, 25, 26,
27, 27.6, 30, 32, 38.4, 40, 48, 50, 52 MHz

VCC 1.8 V 0.1 V / 2.8 V 5 % / 3.0 V 5 % / 3.3 V 5 % : 1.7 V ~ 3.63 V
T_stg -40 °C ~ +90 °C
T_use G: -40 C ~ +85 C
f_tol 1.5 10-6 Max. , +25 C

fo-Tc C: 0.5 10-6 Max. / -40 C ~ +85 C
F: 2.0 10-6 Max. / -40 C ~ +85 C

fo-Load 0.1 10-6 Max. 10 k // 10 pF 10 %
fo-VCC 0.1 10-6 Max. VCC 5 %

f_age

0.5 × 10-6 Max.
+25 C, ,  fo = 10 MHz,

12 MHz ≤ fo ≤ 20 MHz,
24 MHz ≤ fo ≤ 40 MHz

1.5 × 10-6 Max.
+25 C, , 10 MHz < fo < 12 MHz,

20 MHz < fo < 24 MHz,
40 MHz < fo ≤ 55 MHz

ICC

1.5 mA Max. 10 MHz ≤ fo ≤ 26 MHz
1.8 mA Max. 26 MHz < fo ≤ 40 MHz
2.0 mA Max. 40 MHz < fo ≤ 50 MHz
2.1 mA Max. 50 MHz < fo ≤ 55 MHz

Zin - 500 k Min. Vc - GND (DC)

f_cont - 5.0 10-6 Min.
B: Vc = 0.9 V 0.6 V (VCC = 1.8 V) or
C: Vc = 1.4 V 1.0 V (VCC = 2.8 V) or
D: Vc = 1.5 V 1.0 V (VCC = 3.0 V) or
E: Vc = 1.65 V 1.0 V (VCC = 3.3 V)

f_cp -
SYM 40 % ~ 60 % GND (DC cut)
Vpp 0.8 V Min. Peak to Peak
t_str 1.0 ms. Max. t = 0 at 90 % VCC

Clipped-sine Load_R 10 k DC cut capacitor = 0.01 FLoad_C 10 pF
*

TG2016 S MN 26.000000MHz E C G N N M
  

(TG2016, TG2520) (S: Clipped sine wave)
( )

(C: 0.5 10-6 Max., F: 2.0 10-6 Max.) (G: -40 C ~ +85 C)
ST (N: ) Vc ( , A: Vc = (B ~ E )) (”M”: )

( : mm) ( : mm)
.

TG2016SMN TG2520SMN

, Vc [Vc] ( )

~

Pin map

Pin Connection
TCXO VC-TCXO

1 N.C.*1 Vc
2 GND
3 OUT
4 VCC

*1) N.C. OPEN GND
N.C. GND

TG2016SMN : X1G005441xxxx25
TG2520SMN : X1G005421xxxx27TCXO / VC-TCXO

/ 

TG2016SMN / TG2520SMN
:  10 MHz ~ 55 MHz
:  1.8 V Typ. / 2.8 V Typ. / 3.0 V Typ. / 3.3 V Typ.
: 0.5 × 10-6 Max. (-40 C ~ +85 C)
: 2.0 × 10-6 Max. (-40 C ~ +85 C)
:  2.0 × 1.6 × 0.73 mm / 2.5 × 2.0 × 0.8 mm
:  GPS, RF, 

(LTE, WiMAX, Wi-Fi, W-LAN, IoT )
:

Size
TG2016SMN
(2.0x1.6mm)

TG2520SMN
(2.5x2.0mm)

A 0.75 1.0
B 0.6 0.8
C 1.13 1.4
D 1.65 2.1

D

B

A

C

(VCC GND )
0.01 μF ~ 0.1 μF

TG2520SMN
(2.5 × 2.0 × 0.8 mm)

TG2016SMN
(2.0 × 1.6 × 0.73 mm)
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Crystall oscillatorr

TCXO VC-TCXO

fo 13 MHz ~ 55.2 MHz
26 MHz

VCC 1.8 V 0.1 V / 2.8 V 5 % / 3.0 V 5 % / 3.3 V 5 % : 1.7 V ~ 3.63 V
T_stg -40 °C ~ +105 °C
T_use G: -40 C ~ +85 C / H: -40 C ~ +105 C
f_tol 2.0 10-6 Max. 3 , +25 C

fo-Tc
C:
W:

0.5 10-6 Max. / -40 C ~ +85 C
0.5 10-6 Max. / -40 C ~ +85 C and
5.0 10-6 Max. / +85 C ~ +105 C (Option)

fo-Load 0.1 10-6 Max. 10 k // 10 pF 10 %
fo-VCC 0.2 10-6 Max. VCC 5 %

f_age
1.0 10-6 Max. +25 C, , 13 MHz ≤ fo ≤ 20 MHz,

26 MHz ≤ fo ≤ 40 MHz

1.5 10-6 Max. +25 C, , 20 MHz < fo < 26 MHz,
40 MHz < fo ≤ 55.2 MHz

ICC

1.5 mA Max.
1.7 mA Max.
2.0 mA Max.
2.5 mA Max.

fo ≤ 26 MHz (-40 C ~ +85 C)
fo ≤ 26 MHz (-40 C ~ +105 C)
26 MHz < fo ≤ 38.4 MHz (-40 C ~ +105 C)
38.4 MHz < fo ≤ 55.2 MHz (-40 C ~ +105 C)

Zin - 500 k Min. Vc - GND (DC)

f_cont - 8.0 10-6 ~
15.0 10-6

B: Vc = 0.9 V 0.6 V (VCC = 1.8 V) or
C: Vc = 1.4 V 1.0 V (VCC = 2.8 V) or
D: Vc = 1.5 V 1.0 V (VCC = 3.0 V) or
E: Vc = 1.65 V 1.0 V (VCC = 3.3 V)

f_cp -
I_std 3 μA Max. ST = GND
VIH 80 % VCC Min.

STVIL 20 % VCC Max.
SYM 45 % ~ 55 % GND level (DC cut)
Vpp 0.8 V Min. / 1.5 V Max. Peak to Peak
t_str 1.0 ms Max. t = 0 at 90 % VCC

Clipped-sine Load_R 10 k DC = 0.01 FLoad_C 10 pF
)

TG1612 SLN 26.000000MHz  E  W  H  S  N  M
( )  

(S: Clipped sine wave)
( )

(C: 0.5 10-6 Max., W: 0.5 10-6 Max., and 5.0 10-6 Max.)
(G: -40 C ~ +85 C, H: -40 C ~ +105 C)

(N: , S: Standby ) Vc ( , N: VC-TCXO
        ( : mm)      ( : mm)

VC-TCXO VC-TCXO

E: 1.8 V (Typ.) B: 0.9 V (Typ.) N: Vc
B: 2.8 V (Typ.) C: 1.4 V (Typ.)
A: 3.0 V (Typ.) D: 1.5 V (Typ.)
C: 3.3 V (Typ.) E: 1.65 V (Typ.)

TCXO / VC-TCXO
105 ºC

TG1612SLN
  

:  13 MHz ~ 55.2 MHz
  :  1.8 V Typ. / 2.8 V Typ. / 3.0 V Typ. / 3.3 V Typ.
  :  0.5 × 10-6 Max. (-40 C ~ +85 C)

5.0 × 10-6 Max. (+85 C ~ +105 C)
   :  1.6 × 1.2 × 0.45 mm Max.
  :  , LPWA ,

:  105 ºC , Standby ( ST )

TG1612SLN
(1.6 × 1.2 × 0.45 mm)

TG1612SLN : X1G005721xxxx16

(VCC GND )
0.01 μF ~ 0.1 μF

Pin map
Pin Connection

TCXO VC-
TCXO

Standby
-usable

1 N.C.*1 Vc ST
2 GND
3 OUT
4 VCC

0.
55

#1 #2

#3
#4

1.40

0.
95

0.5

0.4

#1 #2

#3#4
1.25

(R0.08)

#2#1

#4 #3

(

(0.10)

(0.175)

(0.4)

0.45 max
(0.20)

(0.105)
*1) N.C. OPEN GND

N.C. GND

ST =“H” or “Open”: OUT

ST =“L”: OUT
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Crystall oscillatorr

TCXO VC-TCXO

fo 10 MHz ~ 55.2 MHz
26 MHz, 32 MHz, 38.4 MHz, 49.58 MHz

VCC 1.8 V 0.1 V / 2.8 V 5 % / 3.0 V 5 % / 3.3 V 5 % : 1.7 V ~ 3.63 V
T_stg -40 °C ~ +105 °C
T_use G: -40 C ~ +85 C / H: -40 C ~ +105 C
f_tol 2.0 10-6 Max. 3 , +25 C

fo-Tc
C:
W:

0.5 10-6 Max. / -40 C ~ +85 C
0.5 10-6 Max. / -40 C ~ +85 C and
5.0 10-6 Max. / +85 C ~ +105 C (Option)

fo-Load 0.2 10-6 Max. 10 k // 10 pF 10 %
fo-VCC 0.2 10-6 Max. VCC 5 %

f_age
1.0 10-6 Max. +25 C, , 10 MHz ≤ fo ≤ 20 MHz,

26 MHz ≤ fo ≤ 40 MHz

1.5 10-6 Max. +25 C, , 20 MHz < fo < 26 MHz,
40 MHz < fo≤ 55.2 MHz

ICC

1.5 mA Max. 
1.7 mA Max.
2.0 mA Max.
2.5 mA Max.

fo ≤ 26 MHz (-40 C ~ +85 C)
fo ≤ 26 MHz (-40 C ~ +105 C)
26 MHz < fo ≤ 38.4 MHz (-40 C ~ +105 C)
38.4 MHz < fo ≤ 55.2 MHz (-40 C ~ +105 C)

Zin - 500 k Min. Vc - GND (DC)

f_cont - 8.0 10-6 ~
12.0 10-6

B: Vc = 0.9 V 0.6 V (VCC = 1.8 V) or
C: Vc = 1.4 V 1.0 V (VCC = 2.8 V) or
D: Vc = 1.5 V 1.0 V (VCC = 3.0 V) or
E: Vc = 1.65 V 1.0 V (VCC = 3.3 V)

f_cp -
I_std 3 μA Max. ST = GND
VIH 80 % VCC Min.

STVIL 20 % VCC Max.
SYM 45 % ~ 55 % GND (DC cut)
Vpp 0.8 V Min. / 1.5 V Max. Peak to Peak
t_str 2.0 ms Max. t = 0 at 90 % VCC

Clipped-sine Load_R 10 k DC = 0.01 FLoad_C 10 pF
)

  TG2016 SLN 26.000000MHz E W H S N M
( )  

(S: Clipped sine wave)
( )

(C: 0.5 10-6 Max., W: 0.5 10-6 Max., and 5.0 10-6 Max.)
(G: -40 C ~ +85 C, H: -40 C ~ +105 C)

(N: , S: Standby ) Vc ( , N: VC-TCXO ) 

     ( : mm)     ( : mm)

TG2016SLN : X1G005731xxxx16

TG2016SLN
(2.0 × 1.6 × 0.7 mm)

TCXO / VC-TCXO
105 ºC

TG2016SLN
    : 10 MHz ~ 55.2 MHz
  :  1.8 V Typ. / 2.8 V Typ. / 3.0 V Typ. / 3.3 V Typ.
  :  0.5 × 10-6 Max. (-40 C ~ +85 C) 

5.0 × 10-6 Max. (+85 C ~ +105 C)
  :  2.0 × 1.6 × 0.7 mm Max.
  : GNSS, ,

:  105 ºC , Standby ( ST )

(VCC GND )
0.01 μF ~ 0.1 μF

*1) N.C. OPEN GND
N.C. GND

Pin map
Pin Connection

TCXO VC-
TCXO

Standby
-usable

1 N.C.*1 Vc ST
2 GND
3 OUT
4 VCC

ST =“H” or “Open”: OUT

ST =“L”: OUT

VC-TCXO VC-TCXO
E: 1.8 V (Typ.) B: 0.9 V (Typ.) N: Vc
B: 2.8 V (Typ.) C: 1.4 V (Typ.)
A: 3.0 V (Typ.) D: 1.5 V (Typ.)
C: 3.3 V (Typ.) E: 1.65 V (Typ.)
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Crystall oscillatorr 

TCXO VC-TCXO

fo
12 MHz ~ 52 MHz

12 MHz, 20 MHz, 24 MHz, 25 MHz, 26 MHz, 27 MHz,
32 MHz, 36 MHz, 38.4 MHz, 39 MHz, 40 MHz

VCC 2.8 V 5 % / 3.0 V 5 % / 3.3 V 5 % : 2.375 V ~ 3.63 V
T_stg -40 ºC ~ +90 ºC
T_use G: -40 ºC ~ +85 ºC
f_tol ±2.0 × 10-6 Max. , +25 C
fo-Tc F: ±2.0 × 10-6 Max. / -40 ºC ~ +85 ºC

fo-Load 0.2 10-6 Max. 15 pF 10 %
fo-VCC 0.3 10-6 Max. VCC 5 %

f_age
±1.0 × 10-6 Max. +25 °C, , 12 MHz ≤ fo ≤ 20 MHz

24 MHz ≤ fo ≤ 40 MHz

±1.5 × 10-6 Max. +25 °C, , 20 MHz < fo < 24 MHz
40 MHz < fo ≤ 52 MHz

ICC

4.0 mA Max. 12 MHz ≤ fo ≤ 26 MHz
6.0 mA Max. 26 MHz < fo ≤ 39 MHz
6.5 mA Max. 39 MHz < fo ≤ 52 MHz

Zin - 500 kΩ Min. Vc - GND (DC)

f_cont - ±5.0 × 10-6 Min.
C: Vc = 1.4 V 1.0 V (VCC = 2.8 V) or
D: Vc = 1.5 V 1.0 V (VCC = 3.0 V) or
E: Vc = 1.65 V 1.0 V (VCC = 3.3 V)

f_cp -
SYM 45 % ~ 55 % 50 % VCC L_CMOS 15 pF
VOH 90 % VCC Min.
VOL 10 % VCC Max.
t_str 2.0 ms Max. t = 0 at 90 % VCC

/ tr/tf 8.0 ns Max. 10 % VCC ~ 90 % VCC ,
Load = 15 pF

CMOS L_CMOS 15 pF 15 pF 10 %
*

TG3225 C EN 39.000000MHz K F G N N M

(C: CMOS)
( ) (F: 2.0 10-6 Max.) (G: -40 C ~ +85 C)

OE (N: ) Vc ( , A: VC = (C~E )) (”M”: )
: mm : mm

TG3225CEN TG2520CEN

, Vc [Vc] ( )

~ ~ ~ ~

TCXO / VC-TCXO
, CMOS OUTPUT

TG3225CEN / TG2520CEN
: 12 MHz ~ 52 MHz
:  2.8 V Typ. / 3.0 V Typ. / 3.3 V Typ.
:  ±2.0 × 10-6 Max.
:  3.2 × 2.5 × 0.9 mm / 2.5 × 2.0 × 0.8 mm
:  , 
:
:  , CMOS

TG3225CEN : X1G005101xxxxxx
TG2520CEN : X1G005161xxxxxx

CEN

Pin Map

Pin Connection
TCXO VC-TCXO

1 N.C.*1 Vc
2 GND
3 OUT
4 VCC

(VCC GND ) 
0.01 μF ~ 0.1 μF

TG2520CEN
(2.5 × 2.0 × 0.8 mm)

TG3225CEN
(3.2 × 2.5 × 0.9 mm)

D

B

A

C

Size
TG3225CEN
(3.2x2.5mm)

TG2520CEN
(2.5x2.0mm)

A 1.15 1.0
B 0.85 0.8
C 1.6 1.4
D 2.6 2.1

*1) N.C. OPEN
GND

N.C. GND
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Crystal oscillator 

CMOS Clipped sine wave 
fo 10 MHz ~ 54 MHz 

VCC 3.3 V ± 5% 
T_stg -40 C ~ +105 C
T_use -40 C ~ +105 C

a) f_tol ±1.0 × 10-6 Max.  +25 C 
b) fo-Tc ±0.1 × 10-6 Max. -40 C ~ +105 C

c) fo-Load ±0.1 × 10-6 Max. Load ± 10 % 
d) fo-VCC ±0.1 × 10-6 Max. VCC ± 5% 

e) f_age ±0.5 × 10-6 Max. +25 °C , 
±3.0 × 10-6 Max. +25 °C , 20

( ) - ±0.01 × 10-6 Max. (+25 °C, 24 ) 10  
±0.04 × 10-6 Max. (+25 °C, 24 ) 48  

 (MTIE, TDEV) GR-1244CORE, ITU-T G.8262  
- ±4.6 × 10-6 Max. / 20  a), b), c), d), e)  

ICC 
7.0 mA Max. 

6.0 mA Max. 
10 MHz  fo 26 MHz 

9.0 mA Max. 26 MHz < fo 40 MHz 
10.0 mA Max. 40 MHz < fo  54 MHz 

SYM 45 % ~ 55 % - GND  (DC cut) 
VOH 90 % VCC Min. - 
VOL 10 % VCC Max. - 

/  tr/tf 8.0 ns Max. - 10 % VCC ~ 90 % VCC level, Load: 15 pF 
t_str 5 ms. Max. t = 0 at 90 % VCC 
Vpp - 0.8 V Min. Peak to Peak  
Load 15 pF 10 k  // 10 pF 
VIH 70 % VCC Min. OE  (Enable ) 
VIL 30 % VCC Max. OE  (Disable ) 

*
TG7050 C K N 30.720000MHz  C  A  H  H  G  A 

 (C: CMOS, S: Clipped sine wave)  type (K: 10 pin, M: 4 pin)     (C: 3.3 V Typ.)
 (A: ±0.1 × 10-6 Max.)   (H: -40 C ~ +105 C)  OE  (H: Active High, N: )

Vc  (G: Vc )   (A: )
( : mm)  /  Pin Map ( : mm)

Pin Connection 
1, 2, 3, 
6, 7, 10 N.C.

4 GND
5 OUT
8 OE
9 VCC 

Pin Connection 
1 N.C
2 GND
3 OUT
4 VCC 

TG7050CKN: X1G005661xxxx99 
TG7050SKN: X1G005671xxxx99 
TG7050CMN: X1G005681xxxx99 
TG7050SMN: X1G005691xxxx99 

 TCXO 
  105 ºC  

 TG7050CKN / SKN 
 TG7050CMN / SMN 

:  10 MHz ~ 54 MHz 
:  3.3 V Typ.  

 :  ±0.1 × 10-6 Max. (-40 ºC ~ +105 ºC)
 :  ±4.6 × 10-6 Max. / 20  (Stratum3 )

:  7.0 × 5.0 × 1.5 mm (10 , 4 ) 
:  , Stratum3, , 

SyncE, IEEE1588, Microwave, BTS 
:  105 ºC ,  

 (VCC GND ) 0.01 μF ~ 0.1 μF

OE  = “H” or “Open”: OUT  
OE  = “L” : OUT  

TG7050CKN / TG7050SKN TG7050CMN / TG7050SMN TG7050CKN / TG7050SKN TG7050CMN / TG7050SMN 
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Crystal oscillator 
 
 
 
 
 

CMOS Clipped sine wave 
fo 10 MHz ~ 54 MHz 

VCC 3.3 V ± 5% 
T_stg -40 C ~ +105 C
T_use -40 C ~ +85 C

(-40 C ~ +105 C) ( )
a) f_tol ±1.0 × 10-6 Max.  +25 C 
b) fo-Tc ±0.28 × 10-6 Max. 

(±0.25 × 10-6 Max.) ( )
c) fo-Load ±0.1 × 10-6 Max. Load ± 10 % 
d) fo-VCC ±0.1 × 10-6 Max. VCC ± 5% 

e) f_age ±0.5 × 10-6 Max. +25 °C , 
±3.0 × 10-6 Max. +25 °C , 20

( ) - ±0.01 × 10-6 Max. (+25 °C, 24 ) 10  
±0.04 × 10-6 Max. (+25 °C, 24 ) 48  

 (MTIE, TDEV) GR-1244CORE, ITU-T G.8262  
- ±4.6 × 10-6 Max. / 20  a), b), c), d), e)  

ICC 
7.0 mA Max. 

6.0 mA Max. 
10 MHz  fo  26 MHz 

9.0 mA Max. 26 MHz < fo  40 MHz 
10.0 mA Max. 40 MHz < fo  54 MHz 

SYM 45 % ~ 55 % - GND  (DC cut) 
VOH 90 % VCC Min. - 
VOL 10 % VCC Max. - 

/  tr/tf 8.0 ns Max. - 10 % VCC ~ 90 % VCC level, Load: 15 pF 
t_str 5 ms. Max. t = 0 at 90 % VCC 
Vpp - 0.8 V Min. Peak to Peak  
Load 15 pF 10 k  // 10 pF 
VIH 70 % VCC Min. OE  (Enable  
VIL 30 % VCC Max. OE  (Disable  

*
 TG-5510CA-***  30.720000MHz

type   ( )  
   ( : mm)  /  Pin Map ( : mm)

Pin Connection 
1, 2, 3, 
6, 7, 10 N.C.

4 GND
5 OUT
8 OE
9 VCC 

Pin Connection 
1 N.C
2 GND
3 OUT
4 VCC 

Product Number 
TG-5510CA: X1G006001xxxx99 
TG-5511CA: X1G006011xxxx99 

TG-5511CA 
(4 pins) 

TG-5510CA 
(10 pins) 

TCXO 
 105 ºC  

 

TG-5510CA / TG-5511CA 
 

:  10 MHz ~ 54 MHz 
:  3.3 V Typ.  

 :  ±0.28 × 10-6 Max. (-40 ºC ~ +85 ºC, +105 ºC )
 :  ±4.6 × 10-6 Max. / 20  (Stratum3 )

:  7.0 × 5.0 × 1.5 mm (10 , 4 )  
:  , Stratum3, , 

SyncE, IEEE1588, Microwave, BTS 
:  105 ºC ,  

TG-5510CA TG-5511CA TG-5510CA TG-5511CA 

 (VCC GND ) 0.01 μF ~ 0.1 μF

OE  = “H” or “Open”: OUT  
OE  = “L”: OUT  
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Crystal oscillator 

 
 
 
 

CMOS Clipped sine wave 
fo 10 MHz ~ 54 MHz 

VCC 3.3 V ± 5% 
T_stg -40 C ~ +105 C
T_use -40 C ~ +85 C

(-40 C ~ +105 C) ( )
a) f_tol ±1.0 × 10-6 Max.  +25 C 
b) fo-Tc ±0.28 × 10-6 Max. 

(±0.25 × 10-6 Max.) ( )
c) fo-Load ±0.1 × 10-6 Max. Load ± 10 % 
d) fo-VCC ±0.1 × 10-6 Max. VCC ± 5% 

e) f_age ±0.5 × 10-6 Max. +25 °C , 
±3.0 × 10-6 Max. +25 °C , 20

( ) - ±0.01 × 10-6 Max. (+25 °C, 24 ) 10  
±0.04 × 10-6 Max. (+25 °C, 24 ) 48  

 (MTIE, TDEV) GR-1244CORE, ITU-T G.8262  
- ±4.6 × 10-6 Max. / 20  a), b), c), d), e)  

ICC 
7.0 mA Max. 

6.0 mA Max. 
10 MHz fo 26 MHz 

9.0 mA Max. 26 MHz < fo 40 MHz 
10.0 mA Max. 40 MHz < fo 54 MHz 

SYM 45 % ~ 55 % - GND  (DC cut) 
VOH 90 % VCC Min. - 
VOL 10 % VCC Max. - 

/ tr/tf 8.0 ns Max. - 10 % VCC ~ 90 % VCC level, Load: 15 pF 
t_str 5 ms. Max. t = 0 at 90 % VCC 
Vpp - 0.8 V Min. Peak to Peak  
Load 15 pF 10 k  // 10 pF 
VIH 70 % VCC Min. OE  (Enable ) 
VIL 30 % VCC Max. OE  (Disable ) 

*
 TG-5510CB-***  38.880000MHz

  type   ( )  
   ( : mm)  /  Pin Map ( : mm)

 

Pin Connection 
1, 2, 5, 8, 10 N.C.

3 OE
4 GND
6 OUT
7 N.C. or Filter
9 VCC 

Pin Connection 
1 N.C
2 GND
3 OUT
4 VCC 

 

Product Number 
TG-5510CB: X1G006061xxxx14 
TG-5511CB: X1G006071xxxx14 

TG-5511CB 
(4 pins) 

TG-5510CB 
(10 pins) 

TCXO 
 105 ºC  

TG-5510CB / TG-5511CB 
:  10 MHz ~ 54 MHz 
:  3.3 V Typ.  

 :  ±0.28 × 10-6 Max. (-40 ºC ~ +85 ºC, +105 ºC )
 :  ±4.6 × 10-6 Max. / 20  (Stratum3 )

:  5.0 × 3.2 × 1.45 mm (10 , 4 ) 
:  , Stratum3, , 

SyncE, IEEE1588, Microwave, BTS 
:  105 ºC ,  

TG-5510CB TG-5511CB TG-5510CB TG-5511CB 

 (VCC GND ) 0.01 μF ~ 0.1 μF

OE  = “H” or “Open”: OUT  
OE  = “L”: OUT  
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Crystal oscillator 

CMOS Clipped sine wave 
fo 10 MHz ~ 54 MHz 

VCC 3.3 V ± 5 % 
T_stg -40 C ~ +105 C
T_use -40 C ~ +105 C

a) f_tol ±1.0 × 10-6 Max.  +25 C 
b) fo-Tc ±0.1 × 10-6 Max. -40 C ~ +105 C

c) fo-Load ±0.1 × 10-6 Max. Load ± 10 % 
d) fo-VCC ±0.1 × 10-6 Max. VCC ± 5% 

e) f_age ±0.5 × 10-6 Max. +25 °C , 
±3.0 × 10-6 Max. +25 °C , 20

 (MTIE, TDEV) GR-1244CORE, ITU-T G.8262.1, G.8273.2  
  (Free-run accuracy) f_hos ±4.6 × 10-6 Max. / 20  a), b), c), d), e)  

ICC 
7.0 mA Max. 

6.0 mA Max. 
10 MHz  fo  26 MHz 

9.0 mA Max. 26 MHz < fo  40 MHz 
10.0 mA Max. 40 MHz < fo  54 MHz 

SYM 45 % ~ 55 % - GND  (DC cut) 
VOH 90 % VCC Min. - 
VOL 10 % VCC Max. - 
Vpp - 0.8 V Min. Peak to Peak  

/ tr/tf 8.0 ns Max. - 10 % VCC ~ 90 % VCC level, Load: 15 pF 
t_str 5 ms. Max. t = 0 at 90 % VCC 
Load 15 pF 10 k  // 10 pF 
VIH 70 % VCC Min. OE  (Enable ) 
VIL 30 % VCC Max. OE  (Disable ) 

*
TG5032 C K N 38.880000MHz  C  A  H  H  G  A 

 (C: CMOS, S: Clipped sine wave) type (K: 10 pin, M: 4 pin)     (C: 3.3 V Typ.)
 (A: ±0.1 × 10-6 Max.)   (H: -40 C ~ +105 C)  OE  (H: Active High, N: )

 (G: Filter-ON, N: NO-Filter)   (A: )

( : mm)  /  Pin Map ( : mm)

Pin Connection 
1, 2, 5, 8, 10 N.C.

3 OE
4 GND
6 OUT
7 N.C. or Filter
9 VCC 

Pin Connection 
1 N.C.
2 GND
3 OUT
4 VCC 

TG5032CKN: X1G006021xxxx14 
TG5032SKN: X1G006031xxxx14 
TG5032CMN: X1G006041xxxx14 
TG5032SMN: X1G006051xxxx14 

TG5032CMN 
TG5032SMN 

(4 ) 

TG5032CKN 
TG5032SKN 

(10 ) 

 
 TCXO 
  105 ºC  
 

 TG5032CKN / SKN 
 

 TG5032CMN / SMN 
:  10 MHz ~ 54 MHz 
:  3.3 V Typ.  

 :  ±0.1 × 10-6 Max. (-40 ºC ~ +105 ºC)
:  ±4.6 × 10-6 Max. / 20  (Stratum3 ) 
:  5.0 × 3.2 × 1.45 mm (10 , 4 ) 
:  , Stratum3, ,  

SyncE, IEEE1588, Microwave 
:  105 ºC ,  

 (VCC GND )  0.1 μF

OE  = “H” or “Open”: OUT  
OE  = “L”: OUT  

TG5032CKN / TG5032SKN TG5032CMN / TG5032SMN TG5032CKN / TG5032SKN TG5032CMN / TG5032SMN 
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Crystall oscillatorr 

TG5032CFN (CMOS) TG5032SFN (Clipped sine wave)
TCXO VC-TCXO TCXO VC-TCXO

fo 10 MHz ~ 40 MHz
10, 12.8, 19.2, 20, 24.576, 25, 25.6, 26, 30.72, 38.4, 38.88, 40 MHz

VCC C: 3.3 V ± 5% ( : 2.375 V ~ 3.63 V)
T_stg -40 ºC ~ +90 ºC
T_use G: -40 ºC ~ +85 ºC

a) f_tol ±1.0 × 10-6 Max. , +25 C

b) fo-Tc
A: ±0.1 × 10-6 Max. / -40 ºC ~ +85 ºC

H: ±0.25 × 10-6 Max. / -40 ºC ~ +85 ºC
B: ±0.28 × 10-6 Max. / -40 ºC ~ +85 ºC

(fmax + fmin) / 2

c) fo-Load ±0.1 × 10-6 Max. Load ± 10 %
d) fo-VCC ±0.1 × 10-6 Max. VCC ± 5 %

e) f_age ±0.5 × 10-6 Max. +25 °C, 
±3.0 × 10-6 Max. +25 °C, 20

( ) - ±0.01 × 10-6 Max. (+25 °C, 24 ) 10
±0.04 × 10-6 Max. (+25 °C, 24 ) 48

(MTIE, TDEV) - ― GR-124CORE, ITU-T G.8262
- ±4.6 × 10-6 Max. a), b), c), d), e)

ICC
5.0 mA Max. 5.0 mA Max. 10 MHz ≤ fo ≤ 26 MHz
6.0 mA Max. 26 MHz < fo ≤ 40 MHz

Rin - 100 kΩ Min. - 100 kΩ Min. Vc - GND (DC)

f_cont - ±5 × 10-6 ~
±10 × 10-6 - ±5 × 10-6 ~

±10 × 10-6
D :Vc = 1.5 V ± 1.0 V (VCC = 3.3 V)
E :Vc = 1.65 V ± 1.0 V (VCC = 3.3 V)

- - -
SYM 45 % ~ 55 % - 50 % VCC , L_CMOS 15 pF
VOH 90 % VCC Min. -
VOL 10 % VCC Max. -
Vpp ― 0.8 V Min. Peak to Peak

/ tr/tf 8.0 ns Max. 10 % VCC ~ 90 % VCC , 
Load = 15 pF

t_str 5.0 ms Max. t = 0 at 90 % VCC

Load 15 pF 10 kΩ // 10 pF
*

TG5032 C FN 30.720000MHz C A G N D A

  (C: CMOS, S: Clipped sine wave)   (C: 3.3 V Typ.)
(A: ±0.1 × 10-6 Max., H: ±0.25 × 10-6 Max., B: 0.28 10-6 Max.) (G: -40 C ~ +85 C)

OE (N: ) Vc (A: Vc = any, D: Vc = 1.5 V, E: Vc = 1.65 V, N: ) (A: )
: mm : mm

TCXO / VC-TCXO

TG5032CFN / SFN
:  10 MHz ~ 40 MHz
:  3.3 V Typ.
:  ±0.1 × 10-6 Max. (-40 ºC ~ +85 ºC)
:  ±3.0 × 10-6 Max. / 20
:  5.0 × 3.2 × 1.45 mm (4 )
:  Small Cells, Stratum3, SyncE, IEEE1588
:  , Vc

TG5032CFN : X1G005391xxxxxx
TG5032SFN : X1G005401xxxxxx

(VCC GND )
0.1 μF

Pin map

Pin Connection
TCXO VC-TCXO

1 N.C Vc
2 GND
3 OUT
4 VCC

1.
30

#1 #2

#3#4

4.40

1.
10

1.10

TG5032SFN
(Clipped Sine)

TG5032CFN
(CMOS)

5.00 0.2

3.
20

0.
2

#1 #2

Marking

#4 #3

0.
30

0.30

#1 #2

#4 #3

0.
95

0.75 1.
45

0.
2
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Crystall oscillatorr 

TG5032CGN (CMOS) TG5032SGN (Clipped sine wave)
TCXO VC-TCXO TCXO VC-TCXO

fo 10 MHz ~ 40 MHz
10, 12.8, 19.2, 20, 24.576, 25, 25.6, 26, 30.72, 38.4, 38.88, 40 MHz

VCC C: 3.3 V ± 5% ( : 2.375 V ~ 3.63 V)
T_stg -40 ºC ~ +90 ºC
T_use G: -40 ºC ~ +85 ºC

a) f_tol ±1.0 × 10-6 Max. , +25 C

b) fo-Tc
A: ±0.1 × 10-6 Max. / -40 ºC ~ +85 ºC

H: ±0.25 × 10-6 Max. / -40 ºC ~ +85 ºC
B: ±0.28 × 10-6 Max. / -40 ºC ~ +85 ºC

(fmax + fmin) / 2

c) fo-Load ±0.1 × 10-6 Max. Load ± 10 %
d) fo-VCC ±0.1 × 10-6 Max. VCC ± 5 %

e) f_age ±0.5 × 10-6 Max. +25 °C, 
±3.0 × 10-6 Max. +25 °C, 20

( ) - ±0.01 × 10-6 Max. (+25 °C, 24 ) 10
±0.04 × 10-6 Max. (+25 °C, 24 ) 48

(MTIE, TDEV) - GR-124CORE, ITU-T G.8262
- ±4.6 × 10-6 Max. a), b), c), d), e)

ICC
5.0 mA Max. 5.0 mA Max. 10 MHz fo 26 MHz
6.0 mA Max. 26 MHz < fo 40 MHz

Rin - 100 kΩ Min. - 100 kΩ Min. Vc - GND (DC)

f_cont - ±5 × 10-6 ~
±10 × 10-6 - ±5 × 10-6 ~

±10 × 10-6
D,J :Vc = 1.5 V ± 1.0 V (VCC = 3.3 V)
E,K :Vc = 1.65 V ± 1.0 V (VCC = 3.3 V)

- -
SYM 45 % ~ 55 % - 50 % VCC , L_CMOS 15 pF
VOH 90 % VCC Min. -
VOL 10 % VCC Max. -
Vpp 0.8 V Min. Peak to Peak

/ tr/tf 8.0 ns Max. - 10 % VCC ~ 90 % VCC , 
Load = 15 pF

t_str 5.0 ms Max. (Filter : ) / 2.0 s Max. (Filter : ) t = 0 at 90 % VCC

Load 15 pF 10 kΩ // 10 pF
VIH 70% VCC Min. OE (Enable )
VIL 30% VCC Max. OE (Disable )

*
TG5032 C GN 30.720000MHz C A G H D A

(C: CMOS, S: Clipped sine wave)
(C: 3.3 V Typ.)

(A: ±0.1 × 10-6 Max., H: ±0.25 × 10-6 Max., B: 0.28 10-6 Max.) (G: -40 C ~ +85 C)
OE (H: Active High) Vc ( )  (A: )

: mm : mm

Vc
Vc

TCXO / VC-TCXO

TG5032CGN / SGN
:  10 MHz ~ 40 MHz
:  3.3 V Typ.
:  ±0.1 × 10-6 Max. (-40 ºC ~ +85 ºC)
:  ±3.0 × 10-6 Max. / 20
:  5.0 × 3.2 × 1.45 mm (10 )
:  Small Cells, Stratum3, SyncE, IEEE1588
:  , Vc

TG5032CGN : X1G005231xxxxxx
TG5032SGN : X1G005241xxxxxx

(VCC GND )
0.1 μF

OE = “H” or “Open”: OUT
OE = “L”: OUT

Pin map

Pin Connection
TCXO VC-TCXO

1 N.C. Vc
2 N.C.
3 OE
4 GND
5 N.C.
6 OUT
7 N.C. or Filter
8 N.C.
9 VCC

10 N.C.

0.70

1.
30

2.50

#1

0.
70

1.
35

#2 #3 #4

#5

#6#8#9

#10

1.35

1.20

#7

1.
00

0.1 μF( )

GND

GND

0.1 
μF

TG5032CGN
(CMOS)

TG5032SGN
(Clipped Sine)

5.00 0.2

3.
20

0.
2

0.
15

#1 #4

#10 #5Marking

#2 #3

#9 #6#8 #7

0.
30

0.15

0.30

0.
60

#1 #4#2 #3

#10 #5

#9 #6#8 #7

0.
90

1.20

0.601.
20

1.
45

0.
2
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VCXO / VCSO 

 (VCXO / VCSO) 

Output: CMOS

P [mm]  
(× 10-6) [°C] (× 10-6) 

 
[V] Max. 

[mA] [pF] 

 VG7050CDN 7.0×5.0×1.6t 
 85 MHz  170MHz 

±50 
-40 to +85 

50 3.3±0.165 30 15 OE
-40 to +105

Output: LV-PECL

P [mm]  
(× 10-6) 

 
[°C] 

 

(× 10-6) [V] Max. 
[mA] [ ] 

9
VG3225EFN 
VG5032EFN 
VG7050EFN 

3.2×2.5×1.05t 
5.0×3.2×1.3t 
7.0x5.0x1.5t 

VG3225EFN 

  25 MHz     500MHz  

VG5032EFN/VG7050EFN 

 25 MHz  250MHz 

±50 

-40 to +85 

±50 
~170 MHz 

±20 
~250 MHz 

3.3±0.165 60 50 OE

-40 to +105
±50 

~170 MHz 
±20 

~250 MHz 

9  VG7050EBN 7.0×5.0×1.5t 
600 MHz 800 MHz 

±50 -40 to +85
±50 

3.3±0.33 

90 50 OE
2.5 ±0.125 

±100 
3.3±0.33 

2.5±0.125 

Web 
site EV7050EAN 7.0×5.0×1.6t 600MHz 1100MHz 

1200MHz 2200MHz 

±100 -10 to +85 ±50 
3.3 ±0.165 115 

175 50 OE
±120 -40 to +85 ±30 

9

VG7050EAN 
(Programmable 
1 setup Freq.) 

7.0×5.0×1.5t 
50 MHz  800 MHz 

±50 -40 to +85 0 to ±180 
3.3 ±0.165 

90 50 
OE/ST 

(Active High 
or Low) 2.5 ±0.125 

VG7050ECN 
(Programmable 
4 setup Freq.) 

7.0×5.0×1.5t 
50 MHz  800 MHz 

±50 -40 to +85 0 to ±180 
3.3±0.165 

90 50 
OE 

(Active High 
or Low) 2.5 ±0.125 

Output: LVDS

P  
[mm]  

(× 10-6) [°C] (× 10-6) 

 
[V] Max. 

[mA] 
 

[ ] 

9  
VG3225VFN 
VG5032VFN 
VG7050VFN 

3.2×2.5×1.05t 
5.0×3.2×1.3t 
7.0x5.0x1.5t 

VG3225VFN 

  25 MHz     500MHz  

VG5032VFN/VG7050VFN 

 25 MHz  250MHz 

±50 

-40 to +85 

±50 
~170MHz 

±20 
~250MHz 

3.3 ±0.165 25 100 OE 

-40 to +105

±50 
~170MHz 

±20 
~250MHz 
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Crystal oscillator 

 
 
 

fo 85 MHz to 170 MHz 
VCC 3.3 V ± 0.165 V 

T_stg -55 °C ~ +125 °C
T_use G: -40 C ~ +85 C, H: -40 C ~ +105 C 
f_tol ±50 × 10-6 Max. 10  
ICC 30 mA Max. L_CMOS = 15 pF 

1 APR ±50 × 10-6 Min. VC =1.65 V ±1.65 V 
Rin 10 M  Min. DC  

 VC = 0 V ~ 3.3 V 
SYM 45 % ~ 55 % 50 % VCC  

H VOH 90 % VCC Min. 
L VOL 10 % VCC Max. 

(CMOS) L_CMOS 15 pF Max. 
H VIH 70 % VCC Min. VIH  OPEN : Enable 
L VIL 30 % VCC Max. VIL  GND  : Disable 

/  tr / tf 2 ns Max. 20 % VCC ~ 80 % VCC  
t_str 10 ms Max. t 0  

*1  =  – 
* VC VC = GND Open

VG7050 CDN 122.880000 MHz  C  J  G  H  B  A
( ) 

(C:CMOS) (C: 3.3 V Typ)
(J: ±50 × 10-6 Max.) (G: -40 °C ~ +85 °C, H: -40 °C ~ +105 °C )

OE (H: Active High) (B: ±50 × 10-6 Min.) (A: High-Z)

     :mm     :mm

 (VCXO)

VG7050CDN
 :  85 MHz ~ 170 MHz 
 :  3.3 V 

  :  ±50 × 10-6

 :  7.0 × 5.0 × 1.5 mm (t: Typ.) 
 :  +85 C / +105 °C 
 :  Output enable (OE)  
 :  CMOS

X1G004861xxxx00 

Pin map 
Pin Connection 
1 Vc
2 OE
3 GND
4 OUT
5 N.C.
6 Vcc

5.
0±

0.
2 

7.0±0.2 

1.
5±

0.
2 

1.
2 

#6 #4 

#1 #3 

C0.5 

1.4 

#2 

#5 

2.54 

E 122.880 
VCD81AC 

2.54 

2.
6  

OE = H or Open OUT  
OE = L OUT

#5 

#2 

1.8 

5.08 

4.
2 

2.
0 

#1 #3 

#4 #6 

VCC-GND
 (0.1 μF 10 μF) VCC

. 
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LV-PECL LVDS
VG3225EFN / VG5032EFN /

VG7050EFN
VG3225VFN / VG5032VFN /

VG7050VFN

fo 25 MHz ~ 500 MHz VG3225EFN / VG3225VFN
25 MHz ~ 250 MHz

VCC C: 3.3 V ± 0.165 V
Vc 1.65 V ±1.65 V

T_stg -55 C ~ +125 C
T_use G: -40 C ~ +85 C, H: -40 C ~ +105 C

f_tol J: ±50 × 10-6 Max. Vc = 1.65 V , , ,
10 (+25 °C)

*1 APR

B: ±50 × 10-6 Min. 25 MHz ≤ fo ≤ 42.5 MHz, 50 MHz ≤ fo ≤ 85 MHz, 100 MHz ≤ fo ≤ 170 MHz
M: ±20 × 10-6 Min. 25 MHz ≤ fo ≤ 250 MHz

S: ±10 × 10-6 Min. 25 MHz ≤ fo ≤ 250 MHz
250 MHz < fo ≤ 500 MHz, T_use: G (-40 C ~ +85 C)

ICC 60 mA Max. 25 mA Max. OE = VCC, L_ECL = 50 Ω or L_LVDS = 100 Ω
I_dis 25 mA Max. 15 mA Max. OE = GND
Zin 10 MΩ Min. DC level
- VC = 0 V ~ 3.3 V

SYM 45 % ~ 55 % At output crossing point

(LV-PECL) VOH VCC - 1.1 V Min. – DCVOL VCC - 1.5 V Max. –

(LVDS) VOD – 250 mV ~ 450 mV , VOD1, VOD2 DCVOS – 1.15 V ~ 1.35 V , VOS1, VOS2

LVPECL L_ECL 50 Ω – VCC - 2.0 V 
LVDS L_LVDS – 100 Ω OUT - OUT

VIH 70 % VCC Min. OEVIL 30 % VCC Max.

tr / tf 0.5 ns Max.. 0.3 ns Max. LV-PECL:
LVDS:

20 % - 80 % (VOH - VOL)
20 % - 80 % Peak to peak

t_str 10 ms Max. t 0

tPJ

120 fs Max. 160 fs Max. fo = 122.88 MHz
: 12 kHz ~ 20 MHz80 fs Max. 80 fs Max. fo = 245.76 MHz

70 fs Max. 80 fs Max. fo = 491.52 MHz
*1 = –
* VC VC = GND Open

VG3225 EFN 122.880000MHz C J G H B A
( )

(E: LV-PECL, V: LVDS) (C: 3.3 V Typ.)
OE

(A: High-Z)

mm mm
VG7050EFN VG5032EFN VG3225EFN
VG7050VFN VG5032VFN VG3225VFN

Pin map
Pin Connection
1 Vc
2 OE
3 GND
4 OUT
5 OUT
6 VCC

OE
J ±50 × 10-6 G -40 ~ +85 C H Active High B ±50 × 10-6

H -40 ~ +105 C M ±20 × 10-6

S ±10 × 10-6

Crystall oscillatorr 

 (VCXO)
OUTPUT : LV-PECL, LVDS

VG3225EFN / VFN
VG5032EFN / VFN
VG7050EFN / VFN

: 25 MHz ~ 500 MHz (VG3225EFN / VG3225VFN)
25 MHz ~ 250 MHz ( )

: 3.3 V Typ.
: LV-PECL or LVDS
: Output enable (OE)
: ±10 × 10-6 Min. / ±20 × 10-6 Min. / ±50 × 10-6 Min
: -40 C ~ +85 C / -40 C ~ +105 C

VG3225EFN X1G005361xxxx00
VG5032EFN X1G005471xxxx00
VG7050EFN X1G005491xxxx00
VG3225VFN X1G005461xxxx00
VG5032VFN X1G005481xxxx00
VG7050VFN X1G005501xxxx00

VCC - GND
0.1 μF 10 μF

(fo) / (APR)
APR [× 10-6]

25 170 500

B: ±50

M: ±20

S: ±10

fo [MHz]
42.5

50 85 100 250

VG3225EFN / VG3225VFN

VG3225EFN
VG3225VFN

(3.2 × 2.5 × 1.05 mm)

VG5032EFN
VG5032VFN

(5.0 × 3.2 × 1.3 mm)

VG7050EFN
VG7050VFN

(7.0 × 5.0 × 1.5 mm)

T_use: G
+85 C Max.

T_use: G/H
+85 C/+105 C Max.

OE = HIGH or “Open” : OUT
OE = LOW : OUT

D

B

A

C

E

VG3225EFN
VG3225VFN

VG5032EFN
VG5032VFN

VG7050EFN
VG7050VFN

A 1.05 1.60 2.00
B 0.92 0.89 1.80
C 1.85 2.60 4.20
D 2.58 2.54 5.08
E 0.80 0.89 1.80
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Crystal oscillator 

 

fo 600.000 MHz ~ 800.000 MHz 
698.8123 MHz, 753.6211 MHz, 794.7278 MHz 

VCC D: 2.5 V ±0.125 V, C: 3.3 V ±0.33 V 
T_stg -55 °C ~ +125 °C
T_use G: -40 °C ~ +85 °C 

 *1 f_tol J: ±50 × 10-6 Max. (10 ) 
ICC 90 mA Max.

APR B: ±50 × 10-6 Min., C: ±100 × 10-6 Min. VC = 1.65 V ±1.35 V (Vcc = 3.3 V) 
VC = 1.25 V ±1.00 V (Vcc = 2.5 V) 

Rin 5 M  Min. DC  
 Vc = 0 V ~ VCC 

SYM 45 % ~ 55 % at outputs cross point 
VOH Vcc - 1.025 V Min. DC  VOL Vcc - 1.62 V Max. 

(ECL) L_ECL 50 Vcc - 2.0 V  
VIH 70 % VCC Min. 
VIL 30 % VCC Max. 

/  tr / tf 0.4 ns Max. 20 % ~ 80 % (VOH - VOL) 
t_str 10 ms Max. t 0  
tPJ 0.2ps Typ. : 12 kHz ~ 20 MHz

*1 (+25 ºC, 10 )

VG7050 EBN 698.812335MHz C J G H B Z

(E: LV-PECL) (C: 3.3 V Typ., D: 2.5 V Typ.)
(J: ±50 × 10-6 Max.)  (G: -40 to +85°C)  OE  (H: Active High, L: Active Low)

(B: ±50 × 10-6 Min., C: ±100 × 10-6 Min.)
(F: Fix (OUT = ”L”, OUTN = ”H”), Z: High-Z)

OE  / 

OE  
OE  OE  OUT, OUTN  

H: Active High Z: High-Z “H” or “OPEN” “L” High Impedance L: Active Low “L” or “OPEN” “H” 
H: Active High F: Fix “H” or “OPEN” “L” OUT = ”L”, OUTN = ”H” 
L: Active Low “L” or “OPEN” “H” 

 :mm      :mm  

(VCXO)
OUTPUT: LV-PECL 

VG7050EBN 
:  600 MHz ~ 800 MHz 
:  2.5 V / 3.3 V 
:  7.0 × 5.0 × 1.5 mm (6 ) 

 :  ±50 × 10-6 Min, ±100 × 10-6 Min
:  Output enable (OE) 
:  LV-PECL 

X1G004551xxxx00 

VCC GND
0.1 μF  

#5 

#2 

C 

C (ex. 0.1 μF) 
1.8 

5.08 

4.
2 

2.
0 

#1 #3 

#4 #6 

Resist Pin map 
Pin Connection 
1 Vc
2 OE
3 GND
4 OUT
5 OUTN
6 Vcc

 E 794.727V 
EBH39KC
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Crystal oscillator 
 
 
 
 

 

fo 50 MHz ~ 800 MHz I2C  
VCC D: 2.5 V ± 0.125 V, C: 3.3 V ± 0.33 V 

T_stg -55 °C ~ +125 °C
T_use G: -40 °C ~ +85 °C 

*1 f_tol J: ±50 × 10-6 Max. 10  
ICC 90 mA Max. OE Active, L_ECL = 50  

I_dis 
40 mA Max. OE Inactive, Output Standby: Hi-Z mode 
70 mA Max. OE Inactive, Output Standby: Fix mode 

APR ±0 × 10-6 ~ ±180 x10-6 Min. Vc = 1.65 V ± 1.35 V (Vcc = 3.3 V) 
±0 × 10-6 ~ ±180 x10-6 Min. Vc = 1.25 V ± 1.00 V (Vcc = 2.5 V) 

Vc  Vc 0 V ~ Vcc 
- 

SYM 45 % ~ 55 % at outputs crossing point 
VOH Vcc - 1.025 V Min. 

DC  
VOL Vcc - 1.62 V Max. 

L_ECL VCC - 2.0 V  
VIH 70 % VCC Min. EAN : OE, SDA, SCL 

ECN : OE, FSEL0, FSEL1, SDA, SCL VIL 30 % VCC Max. 
/  tr / tf 400 ps Max. 20 % ~ 80 % (VOH - VOL) 

t_str 10 ms Max. Vcc t 0  
*1 (+25 °C, 10 )

VG7050 EAN SM18xxxx C J G H P Z 
 ( ) 

(E: LV-PECL)
(EAN: SM18xxxx, ECN: SM20xxxx)

 (D: 2.5 V Typ., C: 3.3 V Typ.)
 (J: ±50 × 10-6 Max.)

 (G: -40 °C ~ +85 °C)
OE  (H: Active High, L: Active Low)

 (P: Programmable)
(F: Fix (OUT=”L”, OUTN=”H”), Z: High-Z)

125.00 MHz 156.25 MHz 250.00 MHz 425.00 MHz 622.08 MHz 669.33 MHz 794.73 MHz 

*2 
Typ. 

12 kHz to 20 MHz 0.30 ps 0.26 ps 0.26 ps 0.25 ps 0.26 ps 0.26 ps 0.26 ps 
20 kHz to 50 MHz 0.30 ps 0.27 ps 0.27 ps 0.26 ps 0.27 ps 0.27 ps 0.27 ps 
50 kHz to 80 MHz 0.29 ps 0.27 ps 0.27 ps 0.26 ps 0.27 ps 0.27 ps 0.27 ps 

*2 VCC-GND  (0.1 μF 10 μF) VCC

 
EAN : X1G004541xxxx00 
ECN : X1G004561xxxx00 

(VCXO)
OUTPUT: LV-PECL 

VG7050EAN / ECN
 :  50 MHz ~ 800 MHz ( : 2.2 ~ 2.8 x10-9) 
 :  2.5 V / 3.3 V 
 :  EAN : 7.0 × 5.0 × 1.5 mm (8 ) 

 ECN : 7.0 × 5.0 × 1.5 mm (10 ) 
 : ±0 × 10-6 ~ ±180 × 10-6 (12 )

 EAN : 1
 ECN : 4 FSEL
 APR I2C

: I2C 
PLL

SONET/SDH, , GbE, 
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Crystal oscillator 

VG7050EAN VG7050ECN

OE  /  

OE  
OE  OE  OUT, OUTN  

H: Active High Z: High-Z “H” or “OPEN” “L” High Impedance L: Active Low “L” or “OPEN” “H”
H: Active High F: Fix “H” or “OPEN” “L” OUT = ”L”, OUTN = ”H” 
L: Active Low “L” or “OPEN” “H” 

( : mm)  ( ) (  mm) 

VG7050EAN 

VG7050ECN 

Pin Connection Pin Connection 
EAN ECN EAN ECN 

1 Vc Vc 6 Vcc Vcc 
2 OE OE 7 SDA SDA 
3 GND GND 8 SCL SCL 
4 OUT OUT 9 - FSEL0 
5 OUTN OUTN 10 - FSEL1 

VG7050EAN 

VG7050ECN 

VCC-GND
 (0.1 μF 10 μF) VCC

E  SM180001 

CHZ3XFC

E  SM200001 

CHZ3XFC
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RF Transmitter Module 

P
 [mm] [°C] [V]  Max. 

[mA] 

9
13

SR3225SAA 
(AEC-Q100)

3.2 × 2.5 × 1.0t 

UHF . 
.

 300 ~ 400 MHz (0.25 kHz step) 
 600 ~ 930 MHz (0.49 kHz step) 

: ASK / OOK / FSK 
SPI

-40 to +85 1.8 to 3.6 16

RF Transmitter ModuleRF Transmitter Module RF Transmitter Module
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RFF Transmitterr Modulee 

( )

Min. Typ. Max.
VDD - 1.8 3.0 3.6 V
Ta - -40 - +85 °C

Tstg - -40 - +125 °C
Powerdown IDDPD VDD = 3.0 V, Ta = +25 °C - 20 100 nA
Transmitter-Active

IDDTMA

FTX = 315 MHz, Pout = 5 dBm, - 10.0 11.0
mAFTX = 315 MHz, Pout = 8 dBm, - 12.7 13.7

FTX = 315 MHz, Pout = 10 dBm, - 15.0 16.0

FTX
- 300 - 465

MHz
600 - 930

ASK RASK NRZ - - 100 kbps
FSK RFSK NRZ - - 50 kbps

FTOL Ta = +25 °C, -2 - 2 ppm
FTC Ta = -40 °C ~ +85 °C -20 - 20 ppm

POUT
Ta = +25 °C, VDD = 3.0V, FTX = 315 MHz, HPWR =1, AM* = 0x3F 10 11 12

dBm
Ta = +25 °C, VDD = 3.0V, FTX = 315 MHz, HPWR =0, AM* = 0x01 -16 -15 -14

: mm

SR3225SAA: X1G00479xxxxx00
RF
AEC-Q100

SR3225SAA
UHF 3.2 mm x 2.5 mm

PLL Power Amp

300 MHz ~ 465 MHz (0.25 kHz Step),
600 MHz ~ 930 MHz (0.49 kHz Step)

Δ-Σ -N PLL
-15 ~ 11 dBm 128

ASK, OOK, FSK
Soft-ASK Soft-FSK

3 4 SPI

SFR (Special Function Register) 
32 MHz

CKOUT

1.8 V ~ 2.4
V 4

PLL
VCO

VDD – VSS 
0.1 μF

No.
1 TEST1 , ,

SPI
2 EN SPI
3 SCK SPI
4 SDIO SPI ,

5 CKOUT
6 VSSPA Power Amp
7 PAOUT Power Amp
8 RFC RF
9 VDD +
10 VSS
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IMU

* IMU M-G552PJ x
J1939 CANopen RS422

M-G370PDS0 M-G370PDG0 M-G36 PD M-G552 *

° /h 0.8 0.8 1.2

° /s ± 200 ± 450 ± 450

° / h 0.03 0.06 0.08 0.0

Hz(Max.) 189 189 472

G ± 10 ±  / ± 1 ± 10

mG, 2 2 3

/ ° 0.01 0.01

mA(Typ.) 16 32 @12 V

V 3.3 9 32

- 40 + 85 -30 + 80

SPI / UART J1939
(CANopen,RS422: )

mm3 24 x 24 x 10 65 x 60 x 30

g 10 115

EKF( ) --- ---

IP67

M-G370PDS0
M-G370PD

: IMU
: IMU

M-G36    IMU
M-G552 : IMU J1939,CANopen,RS422 

RoHS, Reach

M-G3 PD

0.

±  / ± 1

0.8

*

± 4 0

---

±  / ± 1
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M-A352AD10 M-A552AC10
M-A552AR10

UART / SPI
Selectable

CANopen:M-A552AC10
RS-422 :M-A552AR10

G/Hz 0.2 0.5

G ± 15 ± 15

3 (X/Y/Z) 3 (X/Y/Z)

,
( )

,
( )

Hz DC ~ 460 DC ~ 460

Sps(Max.) 1,000 1,000

G/LSB 0.06 0.06

G(Max.) 1,000 1,000

-30  +85 -30  +70

mA(Typ.) 13.2 35@12 V:M-A552AC10
49@12 V:M-A552AR10

V 3.3 9 32

48 x 24 x 16 65 x 60 x 30

g 25 128

M-A342VD10
New
M-A542VR10

IP67

UART / SPI
Selectable RS422

bps 115.2 k~921.6 k(Default 460.8 k)

3 (X/Y/Z)

,

raw, rms, p-p ( )

mm/s ± 100

± 200

Hz 10 1,000

Hz 1 100

-30 +85 -30  +70

mA Typ.) 29 @ 3.3 V 51 @12 V

V 3.15 3.45 9 32

mm3 mm348 x 24 x 16 65 x 60 x 30

g 25 128

RoHS, Reach

M-A342VD10
M-A542VR10
M-A352AD10
M-A552AC10/AR10    CAN / RS422

/

M-A342VD10 M-A542VR10 M-A352AD10 M-A552AC10
M-A552AR10

IP67

UART / SPI
Selectable RS422

bps 115.2 k 921.6 k(Default 460.8 k)

3 (X/Y/Z)

,

raw, rms, p-p ( )

mm/s

mm

± 100

± 200

Hz

Hz

10 1,000

1 100

-30 +85 -30  +70

mA(Typ.) 29 @ 3.3 V 51 @12 V

V 3.15 3.45 9 32

mm3 48 x 24 x 16 65 x 60 x 30

g 25 128

UART / SPI
Selectable

CANopen:M-A552AC10
RS-422 :M-A552AR10

G/Hz 0.2 0.5

G ± 15 ± 15

3 (X/Y/Z) 3 (X/Y/Z)

,
( )

,
( )

Hz DC 460 DC 460

Sps(Max.) 1,000 1,000

G/LSB 0.06 0.06

G(Max.) 1,000 1,000

-30  +85 -30  +70

mA(Typ.) 13.2 35@12 V:M-A552AC10
49@12 V:M-A552AR10

V 3.3 9 32

48 x 24 x 16 65 x 60 x 30mm3

g 25 128

:   UART / SPI ISO10816 / ISO20816 

 RS422 ISO10816 / ISO20816 
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Sensing Device 

P  [mm] [V] (  
) [°/s]  [mV/(°/s)] [%FS] [°C] 

10  XV7021BB 

5.0×3.2×1.3t 
2.7 to 3.6 Digital 

(SPI / I2C) 

 0 [LSB] Typ. 
± 1 [°/s] 

±400 

24bit: 
17920 

[LSB/(°/s)] 
± 5 [%] 

± 0.5 

-20 to +80
(-40 to +85 

) 

10  XV7081BB 

10  XV7011BB 
±100 

24bit: 
71680 

[LSB/(°/s)] 
 ± 5 [%] 

1  XV7001BB 
16bit: 

280 [LSB/(°/s)] 
 ± 5 [%] 

-20 to +80

1  XV-3510CB 2.7 to 3.3 Analog 
Voltage 1430 [mV] ±300 3.0 ± 0.5 -20 to +80

 

P  [mm] [V] (  
) [°/s]  [mV/(°/s)] [%FS] [°C]  

Web 
site 

XV-9100CD
(AEC-Q100) 5.0×5.0×1.4t 

4.75 to 
5.25 

Analog 
Voltage 0.5 × VDD [V] 

±100 0.004 × VDD 

± 0.5 

-40 to +105

XV-9300LP
(AEC-Q100) 9.5×5.0×7.2t ±300 0.0012 × VDD -40 to +125

13  

XV4001KC 
(AEC-Q200) 6.0×4.8×3.3t 

Inclined 

3.0 to 3.6 

Digital 
(I2C-Bus) 

0 [LSB] Typ. 
 2 [°/s] ±70 370 [LSB/(°/s)] 

1.5 [%] ± 0.5 -40 to +85

XV4001KD 
(AEC-Q200) 

Digital 
(SPI-Bus) 

XV4001BC 
(AEC-Q200) 

5.0×3.2×1.3t 

Digital 
(I2C-Bus) 

XV4001BD 
(AEC-Q200) 

Digital 
(SPI-Bus) 

 

P  [mm] [V] (  
) [°/s] 

 
0G  
 [mG] 

 

[G] [°C]  

XC1011SD 
(AEC-Q100) 6.5×5.2×1.9t 3.135 to 

3.465 
Digital 

(SPI-Bus) 
0 [LSB] Typ. 

 3 [°/s] ±160 ± 57 ± 30 -40 to +10513  
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Sensingg Devicee 

( ) 

VDDM 2.7 V to 3.6 V
VDDI 1.65 V to 3.6 V
TSTG -40 C to +85 C
TOPR -20 C to +80 C

So
70 LSB/(°/s) 2 % 16 bits, Ta = +25 C

17920 LSB/(°/s) 2 % 24 bits, Ta = +25 C
Sp 3.0 % VDDM = 3 V, Ta = +25 ºC

ZRL 1 °/s (0 LSB Typ.) Ta = +25 C
A ZRLta 0.25 °/s -10 C to +50 C, Ta = +25 ºC
B ZRLtb 1.0 °/s -20 C to +80 C, Ta = +25 ºC

ZRLs 0.0016 (°/s)/ºC Typ. VDDM = 3 V, , ΔT = 1 °C
I 400 °/s

NI 0.5 %FS Ta = +25 C
CS 5 % Ta = +25 C
Iop1 900 μA Typ.
Iop3 3 μA Typ.
Nd 0.0015 (º/s)/√Hz @ 10 Hz, LPF
N 0.065 º/√h

  XV702 1 B B  *  *
( )

(1: Z ) (B: 5032 )
(B: SPI/I2C) ( )

( : mm) ( : mm)

XV7021BB
0.0016 (°/s)/ °C Typ.

0.065 °/√h Typ.
,

SPI/I2C
(16 bits or 24 bits)

-20 °C to +80 °C

900 μA Typ.

XV7021BB: X2A000311xxxx00

1.
2

1.
1

0.30.73.
2± 0

.2

#1 #2 #5

#7

#3

#6#9#10

#4

#8

5.0±0.2

0.32

1.
3±0

.2

0.6

E
HE611C

0.4

V7021BA

CW (+)

Pin map

Pin Connection
1 MOSI/SDA
2 SS
3 VDDL

4 Reserved1
5 GND
6 VDDM

7 Reserved2
8 VDDI

9 MISO/SA0
10 SCLK/SCL

“Reserved1” GND   
“Reserved2” 
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Sensing Devicee 

( ) 

VDDM 2.7 V to 3.6 V
VDDI 1.65 V to 3.6 V
TSTG -40 C to +85 C
TOPR -20 C to +80 C

So
70 LSB/(°/s) 2 % 16 bits, Ta = +25 C

17920 LSB/(°/s) 2 % 24 bits, Ta = +25 C
Sp 3.0 % VDDM = 3 V, Ta = +25 ºC

ZRL 1 °/s (0 LSB Typ.) Ta = +25 C
ZRLt 3.0 °/s VDDM = 3 V, Ta = +25 ºC
ZRLs 0.0024 (°/s)/ºC Typ. VDDM = 3 V, T = 1 °C

I 400 °/s
NI 0.5 %FS Ta = +25 C
CS 5 % Ta = +25 C
Iop1 900 A Typ.
Iop2 160 A Typ.
Iop3 3 A Typ.
Nd 0.0015 Typ. @ 10 , LPF
N 0.065 h Typ.

XV708 1 B B  * *
( ) 

(1: Z ) (B: 5032 )
 (B: SPI/I2C) ( )

( : mm) ( : mm)

XV7081BB
0.0024 (°/s)/ °C Typ.

0.065 °/  Typ.
SPI/I2C

(16 bits or 24 bits)
 -20 °C to +80 °C

 900 A Typ.

XV7081BB: X2A000351xxxx00

1.
2

1.
1

0.30.73.
2± 0

.2

#1 #2 #5

#7

#3

#6#9#10

#4

#8

5.0±0.2

0.32

1.
3±0

.2

0.6

2± 0
.2E

3
2± 2HL871C

0.4

E
HL871C
V7081BC

CW (+)

Pin map

Pin Connection
1 MOSI/SDA
2 SS
3 VDDL

4 Reserved1
5 GND
6 VDDM

7 Reserved2
8 VDDI

9 MISO/SA0
10 SCLK/SCL

“Reserved1” GND   
“Reserved2” 
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Automotive Solutions 

kHz
P [mm]  [× 10-6] Max. 

[k  [pF] [°C] ( : +25 °C Typ.) 

Web 
site 

FC-13A 
(AEC-Q200) 3.2 x 1.5 x 0.9t   

 32.768 kHz 

±20 
±30 
±50 

70 9 
12.5 -40 to +125 

(B): 
-0.04 × 10-6 / °C 2 Max. 

f_tem =B (Ti 2 

104 FC2012AA 
(AEC-Q200) 2.05 x 1.2 x 0.6t   

 32.768 kHz ±20 
40 7 

9 
12.5 

+25 
70 -40 to +105 
75 -40 to +125 

kHz
SPXO

P  
 [mm] [× 10-6] (T_use) 

[°C] 

 
[V] 

 
Max. [μA] 

(VCC = 3.3 V, 
No load, 
T_use) 

 

[pF] 

 

115 SG-3031CMA 
(AEC-Q100) 3.2 × 1.5 × 0.9t  

32.768 kHz 5 ± 23 -40 to +85 1.1 to 5.5 1.3 15 VIO 

TCXO

P  
[mm] [× 10-6] (T_use) 

[°C] 

 
[V] 

 
Max. [μA] 

(VCC = 3.0 V, 
No load, 
T_use) 

 

[pF] 

 

116 TG-3541CEA 
(AEC-Q100) 3.2 × 2.5 × 1.0t  

32.768 kHz

±3.4 
±5.0 
±8.0 

-40 to +85 
-40 to +85 

+85 to +105 
1.5 to 5.5 3.0 30 OE 

3.2 x 2.5 x 1.0t (CE )  

P  
 

 

Ta [°C] 
 [x 10-6] 

 
 [ A] 3.0 V 

Min. Max. +25 °C 
-40 °C to

+85 °C 

+85 °C to 

+105 °C 

+105 °C to

+125 °C 

Typ. 

(25 °C) 

Max. 

(Ta = Max.) 

 

 

EVIN 

 

 

 
  

117 
RA8000CE 

(AEC-Q100) 
I2C -40 +125 - 5.0 8.0 50.0 0.3 1.7 2 - 0 or 2 - 

24 bit x 1 ch. 
to 32 years , SOUT  

119 
RA4000CE 

(AEC-Q100) 
SPI -40 +125 - 5.0 8.0 50.0 0.3 1.7 2 - 0 to 2 - 

24 bit x 1 ch. 
to 32 years , SOUT  

121 
RA8804CE 

(AEC-Q100) 
I2C -40 +105 - 

3.4 
5.0 

8.0 - 0.35 1.5 1 - 1 - 
16 bit x 1ch. 
to 7.5 years 

SOUT  

122 
RA8900CE 

(AEC-Q200) 
I2C -40 +85 - - - 0.7 1.4 - - - 

12 bit x 1ch. 
to 2.8 days 

10.1 x 7.4 x 3.3t (SA  / SOP-14 pin) 

P  
Ta [°C] 

 [x 10-6] 
 [ A] 3.0 V 

Min. Max. +25 °C 
-40 °C to

+85 °C 

-40 °C to

+105 °C 

Typ. 

(25 ) 

Max. 

(Ta=Max.) 

 

 

EVIN 

 

 

 
  

Web 
site 

RA8803SA 
(AEC-Q200) 

I2C 

-40 +85 
- 

3.4 
5.0 

- 0.75 2.1 - - 1 - to 2.8 days 1 PPS  

RA4803SA 
(AEC-Q200) 

SPI - 0.75 2.1 - - 1 - to 2.8 days 1 PPS  

RA-4565SA 
(AEC-Q200) 

SPI 5 23 - - 0.8 1.6 - - - - to 255 min. 

MHz 

P 
 

 [mm] (+25 C) 
[x 10-6] 

 [x10-6] 
/  [°C] Max. 

[ ] 

 
[pF] 

 
[°C] 

123 FA2016AA 
(AEC-Q200) 2.0 × 1.6 × 0.5t 

19.2 MHz   54 MHz 

±10 
±20 / -40 to +85 150 (19.2 f < 20 MHz) 

100 (20 f < 24 MHz) 
 80 (24  f < 26 MHz) 
 60 (26 f  MHz) 

6  -40 to +125 
±50 / -40 to +125 

124 FA-238A 
(AEC-Q200) 3.2 ×2.5 × 0.7t 

12 MHz   50 MHz 

±15 ±30 / -40 to +85 

120 (12 f  13 MHz) 
 80 (13 < f < 20 MHz) 
 60 (20 f < 25 MHz) 
  50 (25 f  50 MHz) 

7 to  -40 to +125 



Automotive Solutions 
MHz  (Built-in Thermistor)

P  [mm] ( ) *1 
[x 10-6] 

 [x10-6] 
/  [°C] 

 
Max. 
[ ] 

 
[pF] 

 
[°C] 

125 FA2016ASA 
(AEC-Q200) 2.0 × 1.6 × 0.68t   

38.4 MHz
±10 

±12 / -30 to +85 
50 6 to  -40 to +105 

±30 / -40 to +105 

*1

Fixed-Frequency SPXO

P [mm] [x 10-6] [°C] 
 

[V] 

 
Max. 
[mA] 

[pF] 

126 

SG2016CAA 
(AEC-Q200) 2.0 x 1.6 x 0.7t 

2.5 x 2.0 x 0.8t 1 MHz  75 MHz 
1.2 MHz (SG2016CAA) 

 ±50, ±100 
 ±50, ±100 
±100, ±150 

-40 to +85 
-40 to +105 
-40 to +125 

1.6 to 2.2 2.9 

15 ST2.2 to 2.7 3.3 
SG2520CAA 
(AEC-Q200) 2.7 to 3.6 3.5 

Programmable SPXO

P  
[mm]  

[x10-6] [°C] [V] Max. 
[mA] [pF] 

 
 

127 SG-8201CJA 
(AEC-Q100) 2.0 x 1.6 x 0.6t 1.2 MHz   170 MHz 

±15 
±25 / ±50 

-40 to +105 
-40 to +125 

1.62 to 1.98 10.4 
15 

OE 
or 
ST  

2.25 to 2.75 12.4 
2.97 to 3.63 15.0 

129 SG-8101CGA 
(AEC-Q100) 2.5 x 2.0 x 0.7t 0.67 MHz    170 MHz 

±15 
±20 

±50 / ±100 

-40 to +85 
-40 to +105 
-40 to +125 

1.62 to 1.98 5.5 

15 
OE 
or 
ST  

1.98 to 2.20 5.8 
2.20 to 2.80 6.7 
2.70 to 3.63 8.1 

131 SG-9101CGA 
 (AEC-Q100) 2.5 x 2.0 x 0.7t 0.67 MHz   170 MHz 

0.25 to 2.0 
-0.5 to -4.0 -40 to +125

1.62 to 1.98 5.8 

15 
OE 
or 
ST  

1.98 to 2.20 6.1 
2.20 to 2.80 7.0 
2.70 to 3.63 8.4 

TCXO / VC-TCXO

P  [mm] 

 

(× 10-6) 

 

(× 10-6) 

 

[°C] [V] Max. 
[mA] 

 
  

134 TG2016SKA 
(AEC-Q100) 2.0 × 1.6 × 0.7t 13 MHz    55 MHz ±2.0 ±0.5 -40 to +105 1.8 ± 0.1 

3.3 ± 5 % 
2.0 (  40 MHz) 
2.5 (  55 MHz) 10 //10 pF ST 

135 TG2016SLA 
(AEC-Q100) 2.0 × 1.6 × 0.7t 13 MHz    55 MHz ±2.0 ±0.5 -40 to +85 1.8 ± 0.1 

3.3 ± 5 % 
2.0 (  40 MHz) 
2.5 (  55 MHz) 10 //10 pF ST 

 
P  [mm] [V] (  

) [°/s]  [mV/(°/s)] [%FS] [°C]  

136 

XV4001KC 
(AEC-Q200) 6.0×4.8×3.3t 

Inclined 

3.0 to 3.6 

Digital 
(I2C-Bus) 

0 [LSB] Typ. 
 2 [°/s] ±70 370 [LSB/(°/s)] 

1.5 [%] ± 0.5 -40 to +85

XV4001KD 
(AEC-Q200) 

Digital 
(SPI-Bus) 

XV4001BC 
(AEC-Q200) 

5.0×3.2×1.3t 

Digital 
(I2C-Bus) 

XV4001BD 
(AEC-Q200) 

Digital 
(SPI-Bus) 

 

P  [mm] [V] (  
) [°/s] 

 
0G  
 [mG] 

 

[G] [°C]  

137 XC1011SD 
(AEC-Q100) 6.5×5.2×1.9t 3.135 to 

3.465 
Digital 

(SPI-Bus) 
0 [LSB] Typ. 

 3 [°/s] ±160 ± 57 ± 30 -40 to +105

P   [mm]  [°C] [V]  Max. 
[mA] 

133 
SR3225SAA 
(AEC-Q100) 

3.2 × 2.5 × 1.0t 

UHF . 
. 

 300 ~ 400 MHz (0.25 kHz step) 
 600 ~ 930 MHz (0.49 kHz step) 

: ASK / OOK / FSK 
SPI  

-40 to +85 1.8 to 3.6 16  



Crystall unitt 

f_nom 32.768 kHz
T_stg -55 C ~ +125 C
T_use -40 C ~ +125 C

DL 0.5 μW Max.
f_tol ±20 x 10-6 +25 °C, DL = 0.1 μW
Ti +25 C ± 5 C
B -0.04 x 10-6 / C2 Max.

CL 7 pF, 9 pF, 12.5 pF

R1
40 kΩ Typ. +25 °C

70 kΩ Max. -40 C ~ +105 C
75 kΩ Max. -40 C ~ +125 C

C1 8.0 fF Typ.
C0 1.5 pF Typ.

f_age ±5 x 10-6 / year Max. +25 °C

(pF) (x 10-6, +25 °C)

:mm :mm

kHz 

FC2012AA
ESR 75 kΩ Max.

32.768 kHz
2.05 x 1.2 x 0.6 mm

AEC-Q200

FC2012AA: X1A000181xxxx18

*
#1 #2

(TOP VIEW)

1.4

1
.4

0.8

1.
2

±
0.

1

2.05 ± 0.1

0.
6

M
ax

.

#1 #2

0.85 0.5

1.
0

0.1

FC2012AA 32.768000kHz 12.5 +20.0-20.0
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Crystall oscillator SEIKO EPSON 

fo 32.768 kHz
VCC 1.2 V ~ 5.5 V VCC < 1.5 V VIO = VCCVIO 1.2 V ~ 5.5 V

T_stg -55 °C ~ +125 °C
T_use -40 °C ~ +105 °C
f_tol +5 ± 23 × 10-6 +25 °C, VCC = 3.3 V

fo-Tc
-120 × 10-6 to +10 × 10-6 +25 °C -20 °C ~ +70 °C
-240 × 10-6 to +10 × 10-6 +25 °C -40 °C ~ +85 °C
-420 × 10-6 to +10 × 10-6 +25 °C -40 °C ~ +105 °C

fo-VCC
±1 × 10-6 / V Max. VCC = 1.5 V ~ 5.5 V
±5 × 10-6 / V Max. VCC = 1.2 V ~ 1.5 V

(VCC ) ICC 0.30 A Typ. / 0.65 A Max. VCC = 1.2 V ~ 5.5 V

(VCC+VIO ) ICC+IIO
0.38 A Typ. VCC = VIO = 1.2 V, 

0.65 A Typ. / 1.3 A Max. (+105 °C) VCC = VIO = 3.3 V, 

SYM
45 % ~ 55 % 1/2VCC(VIO) level, 1.5 V ~ 5.5 V
40 % ~ 60 % 1/2VCC(VIO) level, VCC < 1.5 V

VOH / VOL
VIO -0.4 V Min. / 0.4 V Max. IOH = -0.4 mA / IOL = 0.4 mA, VIO = 1.5 V ~ 5.5 V
VIO -0.2 V Min. / 0.2 V Max. IOH = -0.1 mA / IOL = 0.1 mA, VIO = 1.2 V ~ 1.5 V

L_CMOS 15 pF Max. CMOS

/ tr / tf 200 ns Max. 20 % VIO ~ 80 % VIO level, VIO = 1.2 V ~ 5.5 V
100 ns Max. 20 % VIO ~ 80 % VIO level, VIO = 1.8 V ~ 5.5 V

t_str 0.15 s Typ. / 0.45 s Max. VCC = 1.5 V ~ 5.5 V
1.0 s Max. VCC = 1.2 V ~ 1.5 V

f_age ±5 × 10-6 / year Max. +25 °C, VCC = 3.3 V, 

:mm ( )

(SPXO)
32.768 kHz

SG-3031CMA
32.768 kHz ( )

-40 °C ~ +105 °C
CMOS IC
VIO

AEC-Q100

ECU*

*ECU: Electronic control unit

0.
8

2.65

#2

#3#4

#1

1.05

1.
2

0.
9m

ax

#2 #1

#3 #4

0.
5

2.35

0.65

3031A
B123B

3.2±0.2

#1 #2

#4 #3

1.
5±

0.
2

0.
4

SG-3031CMA

(3.2 × 1.5 × 0.9 mm)

SG-3031CMA : X1B000401A00116

VIO OUT OE
Disable VIO 0 V
VCC 32.768 kHz

VCC < 1.5 V VIO VCC

Pin map
Pin Connection
1 VIO

2 GND
3 OUT
4 VCC

(VCC-GND )
0.01 F 0.1 F
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Crystal oscillator

( )

fo 32.768 kHz
VCC 1.5 V to 5.5 V 

T_stg -55 °C to +125 °C
T_use -40 °C to +105 °C

f_tol 

XA 
±1.9  10-6 Ta = 0 °C  +50 °C 
±3.4  10-6  Ta = -40 °C  +85 °C 
±8.0  10-6 Ta = +85 °C  +105 °C 

XB 
±3.8  10-6 Ta = 0 °C  +50 °C 
±5.0  10-6 Ta = -40 °C  +85 °C 
±8.0  10-6 Ta = +85 °C  +105 °C 

Icc 1.0 A Typ./3.0 A Max. No load condition, Vcc = 3.0 V 
I_dis 1.5 A Max. OE=GND, Vcc = 3.0 V 
SYM 40 % to 60 % 50  Vcc level 
VOH 80 % Vcc Min. IOH=-0.5 mA, Vcc=3.0 V 
VOL 20% Vcc Max. IOL=0.5 mA, Vcc=3.0 V 

(CMOS) L_CMOS 30 pF Max.
t_str 1 s Max. Ta= +25 °C, Vcc=1.5 V to 5.5 V 

f_aging ±3  10-6 Ta= +25 °C, Vcc=3.0 V, first year 

 :mm  

3.2  0.2 

2.
5

0.
2

1.
0M

ax
.

0.7 0.3 

0.
62

0.35 

TG-3541CEA 
 

:32.768 kHz 
(DTCXO)

:1.5 V  5.5 V 
: 

XA  1.9 x 10-6   (0 ºC to +50 ºC)
 3.4 x 10-6  (-40 ºC to +85 ºC) 
 8.0 x 10-6  (+85 ºC to +105 ºC) 

XB  3.8 x 10-6  (0 ºC to +50 ºC)
 5.0 x 10-6  (-40 ºC to +85 ºC) 
 8.0 x 10-6  (+85 ºC to +105 ºC) 

 AEC-Q100

TG-3541CEA XA : X1B000361A00100 
TG-3541CEA XB : X1B000361A00200 

TG-3541CEA 
(3.2 × 2.5 × 1.0 mm) 

#1 #5

#6 #10 

#2  #3  #4 

#9  #8  #7 

32.768 kHz-DTCXO Frequency temperature characteristics (Example)

 

-30 

-25 

-20 

-15 

-10 

-5 

0 

5 

10 

-45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85

Temperature (ºC) 

Fr
eq
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nc

y 
to
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e 

( ×
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 ) 

Tuning fork X'tal 

32.768 kHz DTCXO 

95 105 

Pin Connection 
1 OE
2 Vcc
3 Vcc
4 OUT
5 GND
6 N.C.
7 GND
8 GND
9 GND
10 N.C.

OE  HIGH  

N.C  
GND / VCC  

GND / Vcc  
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Real time clock module 

 
 
 
 
 
 

 

  
 I2C-Bus
Fast-Mode 400 kHz

±5.0 x 10-6 / -40 ºC  +85 ºC ±13.2
±8.0 x 10-6 / +85 ºC  +105 ºC ±21  
±50.0 x 10-6 / +105 ºC  +125 ºC ±132

 (32.768 kHz, 1024 Hz, 1 Hz)

976.56 μs  32

1/1024   1
2

 (EVIN )
EVIN

VDD

 (SOUT ) 
 ( )

  /    :mm  

EVIN1,2 Input  

SCL Input
SDA Input / Output 

FOUT Output 
 (CMOS) 32.768 kHz  

32.768 kHz, 1024 Hz, 1 Hz  
(CMOS)  

/INT Output
 (N-ch ) 

NOR  
/RST Output  (N-ch )
SOUT Output
VDD -
GND -

Min. Typ. Max. 

VDD - 1.6 3.0 5.5 V 

VTEM - 1.6 3.0 5.5 V 
VCLK - 1.3 3.0 5.5 V 

Ta - -40 +25 +125 ºC

f / f YB 
Ta = -40 ºC  +85 ºC ±5.0  

x 10-6 Ta = +85 ºC  +105 ºC ±8.0  

Ta = +105 ºC  +125 ºC ±50.0  
IDD1 /INT = Hi-Z,  

FOUT: OFF (Hi-Z), 
2.0 s, 

SCL = SDA = H 

/RST  
VDD = 5 V - 0.35 1.8 

A 
IDD2 VDD = 3 V - 0.3 1.7 
IDD11 

/RST  
VDD = 5 V - 1.5 3.7 

IDD12 VDD = 2 V - 0.6 2.25 

32.768 kHz DTCXO

(I2C)

+125 C

RA8000CE 
32.768 kHz (DTCXO)

I2C-Bus
2  ( ) 

 
 

 
VDD

AEC-Q100
RA8000CE 

( 3.2 x 2.5 mm, t = 1.0 mm Max. ) 

 (2,000 / )
RA8000CE YB A0 X1B000501A00115 
RA8000CE YB B8 X1B000501A00915 
RA8000CE YB C0 X1B000501A01015 

Option B  

Option Pin Option  
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Real time clock module 

Pin Option

Pin No. Option A Option B Option C 
1 EVIN1 N.C.
2 VDD 
3 /INT
4 FOUT
5 N.C. /RST N.C.
6 EVIN2 N.C.
7 SDA
8 SCL
9 GND
10 SOUT N.C.

 No. No.  
EVIN1 1 

 

10 SOUT 
VDD 2 9 GND 
/INT 3 8 SCL 

FOUT 4 7 SDA 
N.C. 5 6 EVIN2 

Option A 

No. No.  
EVIN1 1 

 

10 SOUT 
VDD 2 9 GND 
/INT 3 8 SCL 

FOUT 4 7 SDA 
/RST 5 6 EVIN2 

Option B 

 No. No.  
N.C. 1 

 

10 N.C.
VDD 2 9 GND
/INT 3 8 SCL

FOUT 4 7 SDA
N.C. 5 6 N.C.

Option C 

RA8000CE YB A 0 

 CE  3.2 x 2.5 x 1.0 mm

YB ±5.0 x 10-6 / -40 ºC ~ +85 ºC ±13.2
±8.0 x 10-6 / +85 ºC ~ +105 ºC ±21  
±50.0 x 10-6 / +105 ºC ~ +125 ºC ±132  

Pin Option
A Option A
B Option B
C Option C

0
8 VDD +2.4 V Typ.
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Real time clock module 

 
 
 
 
 
 

 

  
 3 wire / 4 wire SPI-Bus

±5.0 x 10-6 / -40 ºC  +85 ºC ±13.2
±8.0 x 10-6 / +85 ºC  +105 ºC ±21  
±50.0 x 10-6 / +105 ºC  +125 ºC ±132

 (32.768 kHz, 1024 Hz, 1 Hz)

976.56 μs  32

1/1024   1
2

 (EVIN )
EVIN

VDD

 (SOUT ) 
 ( )

  /    :mm  

EVIN1,2 Input  

CE Input SPI  
CLK Input SPI  
DI Input  (4 wire) 
DO Output  (4 wire) 
DIO Input / Output  (3 wire) 

FOUT Output 
 (CMOS) 32.768 kHz  

32.768 kHz, 1024 Hz, 1 Hz  
(CMOS)  

/INT Output

 (N-ch ) 

 
NOR  

/RST Output  (N-ch ) 
SOUT Output
VDD -
GND -

Min. Typ. Max. 

VDD - 1.6 3.0 5.5 V 

VTEM - 1.6 3.0 5.5 V 
VCLK - 1.3 3.0 5.5 V 

Ta - -40 +25 +125 ºC

f / f YB 
Ta = -40 ºC  +85 ºC ±5.0  

x 10-6 Ta = +85 ºC  +105 ºC ±8.0  

Ta = +105 ºC  +125 ºC ±50.0  
IDD1 /INT = Hi-Z,  

FOUT: OFF (Hi-Z), 
2.0 s, 

CE = L

/RST  
VDD = 5 V - 0.35 1.8 

A 
IDD2 VDD = 3 V - 0.3 1.7 
IDD11 

/RST  
VDD = 5 V - 1.5 3.7 

IDD12 VDD = 2 V - 0.6 2.25 

32.768 kHz DTCXO

 (SPI)
(DTCXO)  

+125 C

RA4000CE 
32.768 kHz (DTCXO)

3 wire / 4 wire SPI
2  ( ) 

 
 

 
 

VDD

AEC-Q100
RA4000CE 

( 3.2 x 2.5 mm, t = 1.0 mm Max. ) 

 (2,000 / )
RA4000CE YB A0 X1B000491A00115 
RA4000CE YB B8 X1B000491A00915 
RA4000CE YB C0 X1B000491A01015 
RA4000CE YB D0 X1B000491A01115 
RA4000CE YB E8 X1B000491A01915 

Option B  

Option Pin Option  
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Real time clock module 

Pin Option

Pin No. Option A Option B Option C Option D Option E 
3 wire 4 wire 

1 EVIN1 N.C. DI
2 VDD 
3 CE
4 FOUT /INT
5 N.C. /RST N.C. /RST
6 EVIN2 N.C. EVIN2
7 DIO DO
8 CLK
9 GND
10 /INT N.C. SOUT

 No. No.  
EVIN1 1 

 

10 /INT 
VDD 2 9 GND 
CE 3 8 CLK 

FOUT 4 7 DIO 
N.C. 5 6 EVIN2 

Option A 

 No. No.  
EVIN1 1 

 

10 /INT 
VDD 2 9 GND 
CE 3 8 CLK 

FOUT 4 7 DIO 
/RST 5 6 EVIN2 

Option B 

 No. No.  
N.C. 1 

 

10 N.C.
VDD 2 9 GND
CE 3 8 CLK

/INT 4 7 DIO
N.C. 5 6 N.C.

Option C 

 No. No.  
DI 1 

 

10 SOUT 
VDD 2 9 GND 
CE 3 8 CLK 

/INT 4 7 DO 
N.C. 5 6 EVIN2 

Option D 

Option E 

 No. No.  
DI 1 

 

10 SOUT 
VDD 2 9 GND 
CE 3 8 CLK 

/INT 4 7 DO 
/RST 5 6 EVIN2 

RA4000CE YB A 0 

 CE  3.2 x 2.5 x 1.0 mm

YB ±5.0 x 10-6 / -40 ºC ~ +85 ºC ±13.2
±8.0 x 10-6 / +85 ºC ~ +105 ºC ±21  
±50.0 x 10-6 / +105 ºC ~ +125 ºC ±132  

Pin Option
A Option A
B Option B
C Option C
D Option D
E Option E

0
8 VDD +2.4 V Typ.
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Real time clock module 

INTERRUPTS 
 CONTROLLER 

ALARM REGISTER 

/ INT 

BUS 

INTERFACE 

CIRCUIT 

( 32.768 kHz ) 

CONTROL 
    REGISTER 

DIVIDER CLOCK 

 POWER 
 CONTROLLER 

   and 

SDA 

VDD 

SCL 

CALENDR 

TIMER REGISTER 

DTCXO 

 CONTROLLER 
FOUT 

FOUT 
FOE 

 CONTROLLER 
SOUT SOUT 

CONTROLLER 
EVENT DETECTION 

EVIN 

CAPTURE 
BUFFER 

VDD 

SYSTEM 
   CONTROLLER 

I2C-Bus 
Fast-Mode 400 kHz

XA: ±3.4 x 10-6 / -40 ºC  +85 ºC (  ±9 )
±8.0 x 10-6 / +85 ºC  +105 ºC (  ±21 ) 

 XB: ±5.0 x 10-6 / -40 ºC  +85 ºC (  ±13 ) 
±8.0 x 10-6 / +85 ºC  +105 ºC (  ±21 ) 

 (32.768 kHz, 1024 Hz, 1 Hz)

1/60 Hz, 1 Hz, 64 Hz, 4096 Hz 
244 s  32  (24 bit x 1 ch.)

/INT

1  
 (EVIN I2C )

EVIN

 SOUT  
 (H/L) 

: mm

 

(I2C-Bus)
(DTCXO) 

RA8804CE
 32.768 kHz  (DTCXO) 

I2C-Bus 
32.768 kHz, 1024 Hz, 1 Hz  

1
 

 
SOUT

 AEC-Q100

SOUT Output 
SCL Input

FOUT Output (CMOS)
EVIN Input
VDD -
FOE Input FOUT
/INT Output  (N-ch. open drain)
GND -
T2 - Test OPEN

SDA Input / Output 

 (2,000 / ) 
RA8804CE XA: X1B000381A00100 
RA8804CE XB: X1B000381A00200 

RA8804CE 
( 3.2 × 2.5 mm, t = 1.0 mm Max. ) 

 Min. Typ. Max. Unit 

VDD - 1.6 3.0 5.5 V

VTEM - 1.5 3.0 5.5 V

VCLK - 1.5 3.0 5.5 V

Ta - -40 +25 +105 ºC

f / f 

XA 
Ta = -40 ºC  +85 ºC ±3.4  

10-6 
Ta = +85 ºC  +105 ºC ±8.0  

XB 
Ta = -40 ºC  +85 ºC ±5.0  

Ta = +85ºC  +105 ºC ±8.0  

(1) IDD1 fSCL = 0 Hz, /INT = VDD, 
FOE = GND, 
FOUT: OFF, 

 2.0 s 

VDD = 5V - 0.4 1.6 
A 

(2) IDD2 VDD = 3V - 0.35 1.5 

32.768 kHz-DTCXO Frequency temperature characteristics (Example)

Frequency temperature characteristics
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32.768 kHz DTCXO 

95 105 
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Real time clock module 

SCL 

SDA 

FOE 

FOUT 

/INT 

VDD 

VBAT 

LV
E

L S
H

IFTE
R

 

VDD 
Detector 

GND 

Bus 
Interface Register 

Control 

(System 
Control) 

Divider Clock
and 

Calendar 

Timer 
Register 

Interrupts 
Controller 

Alarm 
Register 

FOUT 
Controller 

DTCXO 
R 

C 

secondary 
battery 

EDLC 
or 

VBAT 

primary 
battery 

R 

C 

Battery backup connection example (1) 
VBAT 

Battery backup connection example (2) 

I2C-Bus 
Fast-Mode 400 kHz

UA: ±3.4 x 10-6 / -40 ºC  +85 ºC (  ±9 )
UB: ±5.0 x 10-6 / -40 ºC  +85 ºC (  ±13 )

VDD
 1.9 V Min.

 (32.768 kHz, 1024 Hz, 1 Hz)

1/60 Hz, 1 Hz, 64 Hz, 4096 Hz 
244 s  2.8  (12 bit x 1 ch.)

/INT

: mm

(I2C-Bus)

(DTCXO) 

RA8900CE
 

32.768 kHz (DTCXO)
I2C-Bus 

 2.5 V  5.5 V
2.0 V  5.5 V 

( ) 1.6 V  5.5 V 

 

 
AEC-Q200

T1 - Test OPEN  
SCL Input

FOUT Output  (CMOS)

VBAT -

 

 

 
VDD -
FOE Input FOUT  
/INT Output  (N-ch. open drain) 
GND -
T2 - Test OPEN  

SDA Input / Output 

 Min. Typ. Max. Unit 

VDD - 2.5 3.0 5.5 V

VTEM - 2.0 3.0 5.5 V

VCLK - 1.6 3.0 5.5 V

(3) VDET3 VDD, Fall 2.3 2.4 2.5 V 

Ta - -40 +25 +85
1

ºC 

f / f 
UA Ta = -40 ºC  +85 ºC ±3.4 

10-6 
UB Ta = -40 ºC  +85 ºC ±5.0 

(1) IDD1 
fSCL = 0 Hz, /INT = 
VDD, FOE = GND, 
VDD = VBAT, 
FOUT: OFF, 

 2.0 s 

VDD = 5 V - 0.72 1.5 
A 

(2) IDD2 VDD = 3 V - 0.70 1.4 

1 )  +85 ºC < Ta

 (2,000 / ) 
RA8900CE UA: X1B000271A00400 
RA8900CE UB: X1B000271A00500 

32.768 kHz-DTCXO Frequency temperature characteristics (Example)

Frequency temperature characteristics
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RA8900CE 
( 3.2 x 2.5 mm, t = 1.0 mm Max. ) 
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Crystal unit 

 

f_nom 19.2 MHz ~ 54 MHz 

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +125 °C

DL 200 μW Max. : 1 μW ~ 100 μW 

f_tol ±10 × 10-6 +25 °C

f_tem ±20 × 10 6 / -40 °C ~ +85 °C 
±50 × 10 6 / -40 °C ~ +125 °C 

CL 6 pF ~  
R1 1.  -40 °C ~ +125 °C, DL=100 μW

f_age ±3 × 10-6 / year Max. +25 °C

1.  R1 

19.2 MHz  f_nom < 20 MHz 150  Max. 
20 MHz  f_nom < 24 MHz 100  Max. 
24 MHz  f_nom < 26 MHz 80  Max. 
26 MHz  f_nom  54 MHz 60  Max. 

FA2016AA  24.000000MHz  12.0 +10.0-10.0 

(pF) (× 10-6, +25 C)

   :mm  :mm  

MHz  

FA2016AA 
:  19.2 MHz ~ 54 MHz 
:  2.0 × 1.6 × 0.5 mm 

 :  
:   

ECU

AEC-Q200 

1.45 

0.95 

0.85 

1.15 #1 

#4 

#2 

#3 

 
(TOP VIEW) 

2, 4  
GND  

2.0±0.1 

1.
6±

0.
1 

0.
5 

M
ax

. 

#1 

#4 

#2 

#3 

0.
45

 
0.

5 

0.65 0.6 

C 0.2 Min. 

#1 #2 

#3 #4 

X1E000381Axxx18 
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Crystal unit 

f_nom 12 MHz ~ 50 MHz 

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +125 °C

DL 200 μW Max. : 1 μW ~ 100 μW 

f_tol ±15 × 10-6  ~ ±50 × 10 6 +25 °C

f_tem ±30 × 10-6 / -40 °C ~ +85 °C 
±50 × 10-6 / -40 °C ~ +125 °C 

CL 7 pF ~  
R1 1.  -40 °C ~ +125 °C, DL=100 μW

f_age ±5 × 10-6 / year Max. +25 °C

1. R1 

12 MHz  f_nom  13 MHz 120  
13 MHz  f_nom  20 MHz 80  
20 MHz  f_nom  25 MHz 6  
25 MHz  f_nom  50 MHz 5  

FA-238A  28.636360MHz  18.0 +15.0-15.0 

(pF) (× 10-6, +25 C)

 :mm      :mm  

MHz

FA-238A 
:  12 MHz ~ 50 MHz 
:  3.2× 2.5×0.7 mm 

 :  
:  ECU  

AEC-Q200 

X1E000341xxxx00 

1.2 

2.2 

1.4 

1.6 

(TOP VIEW) 

2, 4  

GND  

#1 

#4 

#2 

#3 

0.
7 

M
ax

. 

3.2±0.1 #1 

#4 

2.
5±

0.
1 

#2 

#3 

0.9 

0.
7 

#3 #4 

0.
8

1.2 

#2 #1 

C 0.3 Min. 
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Crystal unit 

 

f_nom 38.4 MHz

T_stg -40 °C ~ +125 °C
T_use -40 °C ~ +105 °C

DL 200 μW Max. : 1 μW ~ 100 μW 

f_tol ±10 × 10-6 

f_tem 
±12 × 10 6 -30 °C ~ +85 °C

±30 × 10 6 -40 °C ~ +105 °C

CL 6 pF ~  
R1 50 . -40 °C ~ +105 °C

f_age ±1 × 10-6 / year Max. +25 °C
 

B  

FA2016ASA  38.400000MHz  7.0  +10.0-10.0 

(pF) (× 10-6, +25 C)

:mm   :mm  

MHz

FA2016ASA 
:  38.4 MHz 
:  2.0 × 1.6 × 0.68 mm 

 :  
:  GPS ,  

 
AEC-Q200 

FA2016ASA:  X1E000431xxxx16 

Pin map 
Pin connection 
1 Crystal 

2 GND, 
thermistor 

3 Crystal 
4 thermistor 

2.2 

0.75 

0.75 

1.8 

0.43 

0.46 

0.
68

 M
ax

. 

2.0±0.1

1.
6±

0.
1   3846T 

Oe078A 
#1 #2 

#3 #4 

R 0.135 #1 

#4 

#2 

#3 

0.
65

 

0.65 

#1 

#4 

#2 

#3 
(TOP VIEW) 
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Crystall oscillatorr 

fo

8 MHz
14.7456 MHz
24.576 MHz

40 MHz

10 MHz
16.6666 MHz

25 MHz
48 MHz

11.2896 MHz
20 MHz
27 MHz
50 MHz

12 MHz
22.5792 MHz

33 MHz
54 MHz

12.288 MHz
24 MHz

33.3333 MHz

VCC T: 1.60 V ~ 3.63 V
T_stg -55 C ~ +125 °C

T_use
H: -40 C ~ +105 C
J: -40 C ~ +125 C

f_tol
J: ±50 10-6

L: ±100 10-6

ICC

VCC = 1.8 V ± 10 % VCC = 2.5 V ± 10 % VCC = 3.3 V ± 10 %
2.0 mA Max. 2.1 mA Max. 2.3 mA Max. , 8 MHz fo 20 MHz
2.3 mA Max. 2.5 mA Max. 2.7 mA Max. , 20 MHz < fo 40 MHz
2.6 mA Max. 2.9 mA Max. 3.1 mA Max. , 40 MHz < fo 54 MHz

I_std 2.7 μA Max. 3.1 μA Max. 3.3 μA Max. ST = GND
SYM 45 % ~ 55 % 50 % VCC , L_CMOS 15 pF
VOH 90 % VCC Min. 1.8 V±10 % 2.5 V±10 % 3.3 V±10 %

IOH -1.5 mA -3 mA -4 mA
IOL 1.5 mA 3 mA 4 mAVOL 10 % VCC Max.

VOH VCC - 0.4 V Min. 1.8 V±10 % 2.5 V±10 % 3.3 V±10 %
IOH -3 mA -4 mA -6 mA
IOL 3 mA 4 mA 6 mAVOL 0.4 V Max.

L_CMOS 15 pF Max.
VIH 80 % VCC Min. ST
VIL 20 % VCC Max.

/ tr/ tf 3 ns Max.
3.5 ns Max. (@1.8 V±10 %) 20 % VCC to 80 % VCC , L_CMOS = 15 pF

t_str 5 ms Max. t = 0 at 90 % VCC

f_age ±3 10-6 / year Max. +25 °C, 

SG2016CAA 25.000000MHz T J H A
   ( ) A:

/ 
T 1.8 ~ 3.3 V Typ. JH ±50 10-6 / -40 C ~ +105 C

LJ ±100 10-6 / -40 C ~ +125 C

( :mm) ( :mm)
SG2016CAA SG2520CAA

Pin map
Pin Connection
1 ST
2 GND
3 OUT
4 VCC

SG2016CAA SG2520CAA
A 0.8 0.9
B 0.9 1.1
C 1.1 1.3
D 1.4 1.7

(VCC-GND )
0.01 μF ~ 0.1 μF

.
ST = “H” or “open” : OUT
ST = “L” : OUT

D

B

C

A

SG2520CAA
(2.5 x 2.0 x 0.8 mm)

SG2016CAA
(2.0 x 1.6 x 0.7 mm)

(SPXO)
OUTPUT: CMOS 
SG2016CAA
SG2520CAA

:  19 ( )
:  1.8 V ~ 3.3 V Typ.
:  Standby ( ST ) 
:  -40 °C ~ +125 °C

AEC-Q200 

SG2016CAA: X1G005341xxxx00
SG2520CAA: X1G005951xxxx16
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Crystall oscillatorr

VCC
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.

1.62 V ~ 1.98 V 2.25 V ~ 2.75 V 2.97 V ~ 3.63 V
fO 1.2 MHz ~ 170 MHz

T_stg -55 °C ~ +150 °C

T_use
H: -40 °C ~ +105 °C
J: -40 °C ~ +125 °C

*1 f_tol
B: ±15 × 10-6 T_use = -40 °C ~ +105 °C
D: ±25 × 10-6 T_use = -40 °C ~ +125 °C
J: ±50 × 10-6 T_use = -40 °C ~ +125 °C

ICC

   5.2 mA Typ.    5.4 mA Typ.    5.6 mA Typ.
1.2 MHz ≤ fO ≤ 25 MHz

No load, tr/tf: 

   7.0 mA Max.    7.2 mA Max.    7.5 mA Max.
   5.4 mA Typ.    5.7 mA Typ.    6.1 mA Typ.

25 MHz < fO ≤ 50 MHz
   7.3 mA Max.    7.6 mA Max.    8.1 mA Max.
   5.7 mA Typ.    6.3 mA Typ.    7.0 mA Typ.

50 MHz < fO ≤ 75 MHz
   7.7 mA Max.    8.2 mA Max.    9.1 mA Max.
   6.2 mA Typ.    6.9 mA Typ.    7.9 mA Typ.

75 MHz < fO ≤ 100 MHz
   8.2 mA Max.    9.1 mA Max.   10.4 mA Max.
   6.9 mA Typ.    7.9 mA Typ.    9.1 mA Typ.

100 MHz < fO ≤ 125 MHz
   9.4 mA Max.   10.7 mA Max.   12.4 mA Max.
   7.8 mA Typ.    9.2 mA Typ.   11.2 mA Typ.

125 MHz < fO ≤ 170 MHz
  10.4 mA Max.   12.4 mA Max.   15.0 mA Max.

I_dis
   5.0 mA Typ.    5.0 mA Typ.    5.1 mA Typ.

OE = GND, OE¯¯ = VCC   7.2 mA Max.    7.3 mA Max.    7.4 mA Max.

I_std
   0.3 μA Typ.    0.3 μA Typ.    0.5 μA Typ.

ST¯¯ = GND, ST = VCC  15.0 μA Max.   15.0 μA Max.   15.0 μA Max.
SYM 45 % ~ 55 % 50 % VCC Level, L_CMOS 15 pF

(DC characteristics)

VOH 90 % VCC Min.
tr/tf IOH IOLA: *2

fo > 125 MHz B: -2.0 mA 2.0 mA
75 MHz < fo ≤ 125 MHz C: -1.0 mA 1.0 mA
50 MHz < fo ≤ 75 MHz D: -0.5 mA 0.5 mA
fo ≤ 50 MHz E: -0.2 mA 0.2 mA

VOL 10 % VCC Max.

L_CMOS 15 pF Max.
VIH 70 % VCC Min.

Pin 1
VIL 30 % VCC Max.

/ tr/tf

- A: *2

20 % - 80 % VCC,
L_CMOS = 15 pF

2.0 ns Max. fo > 125 MHz B:
2.5 ns Max. 75 MHz < fo ≤ 125 MHz C:
4.0 ns Max. 50 MHz < fo ≤ 75 MHz D:
6.0 ns Max. fo ≤ 50 MHz E:

(OE)
(ST)

tstp_oe
tstp_st 1 μs Max. OE/ST¯¯ 30 % VCC

OE¯¯ /ST 70 % VCC t 0

(OE) tsta_oe 100 ns + 2 clock cycle Max. OE 70 % VCC

OE¯¯ 30 % VCC t 0

(ST) tsta_st 3 ms Max. ST¯¯ 70 % VCC

ST 30 % VCC t 0

t_str 3 ms Max. VCC 1.62 V t 0

tPJ

1.2 ps Typ. fo = 25 MHz, : 12 kHz ~ 5 MHz
1.2 ps Typ. fo = 50 MHz, : 12 kHz ~ 20 MHz
1.2 ps Typ. fo = 75 MHz, : 12 kHz ~ 20 MHz
1.2 ps Typ. fo = 100 MHz, : 12 kHz ~ 20 MHz
1.1 ps Typ. fo = 125 MHz, : 12 kHz ~ 20 MHz
1.4 ps Typ. fo = 150 MHz, : 12 kHz ~ 20 MHz
1.5 ps Typ. fo = 170 MHz, : 12 kHz ~ 20 MHz

f_aging +25 °C, 
*1 +25 °C,
*2 IOH/IOL tr/tf

( )
OUTPUT: CMOS

SG-8201CJA
: 1.2 MHz ~ 170 MHz
: 1.62 V ~ 3.63 V
: (OE/OE¯¯ ) or (ST¯¯/ST)
: ±15 × 10-6 (-40 °C ~ +105 °C)
: ±25 × 10-6, ±50 × 10-6 (-40 °C ~ +125 °C)
: 2.0 × 1.6 × 0.6 (mm)

PLL
AEC-Q100

X1G005991xxxx16
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Crystall oscillator 

Pin I/O

1

OE Input
High*1 or Open: OUT
Low: OUT 500 kΩ

OE¯¯ Input
Low*2 or Open: OUT
High: OUT 500 kΩ

ST¯¯ Input
High*1 *3: OUT
Low: OUT 500 kΩ

ST Input
Low*2 *3: OUT
High: OUT 500 kΩ .

2 GND Power Ground
3 OUT Output Clock output
4 VCC Power Power supply

*1 High VCC

*2 Low GND
*3 Open

type (CJ: 2.0 mm × 1.6 mm)
(T: 1.8 V ~ 3.3 V Typ.)

  tr/tf

: mm : mm

VCC - GND 0.01 μF ~ 0.1 μF
PCB

/ tr/tf
BH 15 × 10-6 / -40 °C to +105 °C A
DJ 25 x 10-6 / -40 °C to +125 °C B
JJ 50 x 10-6 / -40 °C to +125 °C C

D
E

P (OE)
Q (OE¯¯ )
S (ST¯¯)
T (ST)

SG-8201CJA 170.000000MHz T D J P A
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Crystall oscillatorr 

VCC
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.

1.62 V ~ 1.98 V 1.98 V ~ 2.20 V 2.20 V ~ 2.80 V 2.70 V ~ 3.63 V
fO 0.67 MHz ~ 170 MHz

T_stg -40 ºC ~ +125 ºC

T_use
-40 ºC ~ +85 ºC
-40 ºC ~ +105 ºC
-40 ºC ~ +125 ºC

*1 f_tol

B : ±15 × 10-6 T_use = -40 ºC ~ +85 ºC
C : ±20 × 10-6 T_use = -40 ºC ~ +105 ºC
J : ±50 × 10-6 T_use = -40 ºC ~ +125 ºC
L : ±100 × 10-6 T_use = -40 ºC ~ +125 ºC

ICC

3.3 mA Max. 3.4 mA Max. 3.5 mA Max. 3.6 mA Max. T_use = +125 ºC
, fO = 20 MHz3.2 mA Max. 3.3 mA Max. 3.4 mA Max. 3.5 mA Max. T_use = +105 ºC

2.7 mA Typ. 2.9 mA Typ. 3.0 mA Typ. T_use = +25 ºC
5.6 mA Max. 5.9 mA Max. 6.8 mA Max. 8.2 mA Max. T_use = +125 ºC

, fO = 170 MHz5.5 mA Max. 5.8 mA Max. 6.7 mA Max. 8.1 mA Max. T_use = +105 ºC
4.7 mA Typ. 5.7 mA Typ. 6.8 mA Typ. T_use = +25 ºC

I_dis 3.3 mA Max. 3.4 mA Max. 3.4 mA Max. 3.6 mA Max. T_use = +125 ºC OE = GND, fO = 170 MHz3.2 mA Max. 3.3 mA Max. 3.3 mA Max. 3.5 mA Max. T_use = +105 ºC

I_std
2.3 μA Max. 2.5 μA Max. 3.0 μA Max. 4.2 μA Max. T_use = +125 ºC

ST¯¯ = GND0.9 μA Max. 1.0 μA Max. 1.5 μA Max. 2.5 μA Max. T_use = +105 ºC
0.3 μA Typ. 0.4 μA Typ. 0.5 μA Typ. 1.1 μA Typ. T_use = +25 ºC

SYM 45 % ~ 55 % 50 % VCC Level

(DC characteristics)

VOH 90 % VCC Min.

IOH/IOL Conditions [mA]
tr/tf Vcc A B C D
tr/tf

(fO > 40 MHz),
tr/tf

IOH -2.5 -3.5 -4.0 -5.0
IOL 2.5 3.5 4.0 5.0

tr/tf
(fO ≤ 40 MHz)

IOH -1.5 -2.0 -2.5 -3.0
IOL 1.5 2.0 2.5 3.0

tr/tf IOH -1.0 -1.5 -2.0 -2.5
IOL 1.0 1.5 2.0 2.5

A 1.62 V ~ 1.98 V, B 1.98 V ~ 2.20 V
C 2.20 V ~ 2.80 V, D 2.70 V ~ 3.63 V

VOL 10 % VCC Max.

L_CMOS 15 pF Max.
VIH 70 % VCC Min. OE or ST¯¯VIL 30 % VCC Max.

tr/tf

3.0 ns Max. fO > 40 MHz
20 % - 80 % VCC,
L_CMOS = 15 pF

6.0 ns Max. fO ≤ 40 MHz
3.0 ns Max. fO = 0.67 MHz ~ 170 MHz

10.0 ns Max. fO = 0.67 MHz ~ 20 MHz

t_stp 1 μs Max. OE / ST¯¯ 30 % VCC t 0

t_sta 1 μs Max. OE 70 % VCC t 0
t_res 3 ms Max. ST¯¯ 70 % VCC t 0
t_str 3 ms Max. VCC 1.62 V t 0

f_aging +25 °C, 
*1 +25 ºC, 1

Pin I/O

1

OE Input High: OUT
Low: OUT

ST¯¯ Input
High: OUT
Low: OUT

I_std 
2 GND Power
3 OUT Output
4 VCC Power

OUTPUT: CMOS

SG-8101CGA
: 0.67 MHz ~ 170 MHz (1 ppm Step)
: 1.62 V ~ 3.63 V
: Output enable (OE) or Standby (ST¯¯)

:
±15 ppm (-40 ºC to +85 ºC)
±20 ppm (-40 ºC to +105 ºC)
±50 ppm (-40 ºC to +125 ºC)
±100 ppm (-40 ºC to +125 ºC)

Package 2.5 x 2.0 (mm)
PLL
AEC-Q100

X1G005171xxxx00
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Crystall oscillatorr 

tr/tf

: mm : mm

VCC - GND 0.1 μF
PCB

SG-8101CGA 170.000000MHz T C H P A
CG 2.5 mm x 2.0 mm BG B: 15 x 10-6 G: -40 °C ~ +85 °C P Output Enable

CH C: 20 x 10-6 H: -40 °C ~ +105 °C S Standby
JJ J: 50 x 10-6

J: -40 °C ~ +125 °C
T 1.8 V to 3.3 V Typ. LJ L: 100 x 10-6 tr/tf

A
B
C*

* fo ≤ 20 MHz
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Crystall oscillatorr 

VCC
1.80 V Typ. 2.50 V Typ. 3.30 V Typ.

1.62 V ~ 1.98 V 1.98 V ~ 2.20 V 2.20 V ~ 2.80 V 2.70 V ~ 3.63 V
fO 0.67 MHz ~ 170 MHz

T_stg -40 ºC ~ +125 ºC
T_use -40 ºC ~ +125 ºC

*1 f_tol ±100 × 10-6 1s 

ICC

3.5 mA Max. 3.6 mA Max. 3.7 mA Max. 3.8 mA Max. T_use = +125 ºC
, fO = 20 MHz3.4 mA Max. 3.5 mA Max. 3.6 mA Max. 3.7 mA Max. T_use = +105 ºC

2.9 mA Typ. 3.0 mA Typ. 3.2 mA Typ. T_use = +25 ºC
5.8 mA Max. 6.1 mA Max. 7.0 mA Max. 8.4 mA Max. T_use = +125 ºC

, fO = 170 MHz5.7 mA Max. 6.0 mA Max. 6.9 mA Max. 8.3 mA Max. T_use = +105 ºC
4.9 mA Typ. 5.9 mA Typ. 7.0 mA Typ. T_use = +25 ºC

I_dis 3.5 mA Max. 3.5 mA Max. 3.6 mA Max. 3.8 mA Max. T_use = +125 ºC OE = GND, fO = 170 MHz3.4 mA Max. 3.4 mA Max. 3.5 mA Max. 3.7 mA Max. T_use = +105 ºC

I_std
2.3 μA Max. 2.5 μA Max. 3.0 μA Max. 4.2 μA Max. T_use = +125 ºC

ST¯¯ = GND0.9 μA Max. 1.0 μA Max. 1.5 μA Max. 2.5 μA Max. T_use = +105 ºC
0.3 μA Typ. 0.4 μA Typ. 0.5 μA Typ. 1.1 μA Typ. T_use = +25 ºC

SYM 45 % ~ 55 % 50 % VCC Level

(DC characteristics)

VOH 90 % VCC Min.

IOH/IOL Conditions [mA]
tr/tf Vcc A B C D
tr/tf

(fO > 40 MHz),
tr/tf

IOH -2.5 -3.5 -4.0 -5.0

IOL 2.5 3.5 4.0 5.0
tr/tf

(fO ≤ 40 MHz)
IOH -1.5 -2.0 -2.5 -3.0
IOL 1.5 2.0 2.5 3.0

tr/tf IOH -1.0 -1.5 -2.0 -2.5
IOL 1.0 1.5 2.0 2.5

A 1.62 V ~ 1.98 V, B 1.98 V ~ 2.20 V
C 2.20 V ~ 2.80 V, D 2.70 V ~ 3.63 V

VOL 10 % VCC Max.

L_CMOS 15 pF Max.
VIH 70 % VCC Min. OE or ST¯¯VIL 30 % VCC Max.

tr/tf

3.0 ns Max. fO > 40 MHz
20 % - 80 % VCC,
L_CMOS = 15 pF

6.0 ns Max. fO ≤ 40 MHz
3.0 ns Max. fO = 0.67 MHz ~ 170 MHz

10.0 ns Max. fO = 0.67 MHz ~ 20 MHz

t_stp 1 μs Max. OE / ST¯¯ 30 % VCC t 0

t_sta 1 μs Max. OE 70 % VCC t 0
t_res 3 ms Max. ST¯¯ 70 % VCC t 0
t_str 3 ms Max. VCC 1.62 V t 0

f_aging +25 °C, 
*1 +25 ºC, 1

Pin I/O

1

OE Input High: OUT
Low: OUT

ST¯¯ Input
High: OUT
Low: OUT

I_std 
2 GND Power
3 OUT Output
4 VCC Power

OUTPUT: CMOS

SG-9101CGA
: 0.67 MHz ~ 170 MHz (1 ppm Step)
: 1.62 V ~ 3.63 V
: Output enable (OE) or Standby (ST¯¯)

6
2

4 3
Package 2.5 x 2.0 (mm)
PLL
AEC-Q100

X1G005281xxxx00
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Crystall oscillatorr 

tr/tf

C: 02 05 07 10 15 20
0.25 % 0.5 % 0.75 % 1.0 % 1.5 % 2.0 %

D: 05 10 15 20 30 40
-0.5 % -1.0 % -1.5 % -2.0 % -3.0 % -4.0 %

25.4 kHz , 6.3 kHz, 8.5 kHz, 12.7 kHz.
Hershey-kiss , Sine-wave, Triangle

: mm : mm

VCC - GND 0.1 μF
PCB

CG 2.5 mm x 2.0 mm J -40 °C ~ +125 °C A Hershey-kiss
B Sine-wave
C Triangle

C A 25.4 kHz
D B 12.7 kHz tr/tf

C 8.5 kHz A
D 6.3 kHz B

P Output enable C*
S Standby * fo ≤ 20 MHz

SG-9101CGA 170.000000MHz C 20 P J A A A
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RFF Transmitterr Modulee 

( )

Min. Typ. Max.
VDD - 1.8 3.0 3.6 V
Ta - -40 - +85 °C

Tstg - -40 - +125 °C
Powerdown IDDPD VDD = 3.0 V, Ta = +25 °C - 20 100 nA
Transmitter-Active

IDDTMA

FTX = 315 MHz, Pout = 5 dBm, - 10.0 11.0
mAFTX = 315 MHz, Pout = 8 dBm, - 12.7 13.7

FTX = 315 MHz, Pout = 10 dBm, - 15.0 16.0

FTX
- 300 - 465

MHz
600 - 930

ASK RASK NRZ - - 100 kbps
FSK RFSK NRZ - - 50 kbps

FTOL Ta = +25 °C, -2 - 2 ppm
FTC Ta = -40 °C ~ +85 °C -20 - 20 ppm

POUT
Ta = +25 °C, VDD = 3.0V, FTX = 315 MHz, HPWR =1, AM* = 0x3F 10 11 12

dBm
Ta = +25 °C, VDD = 3.0V, FTX = 315 MHz, HPWR =0, AM* = 0x01 -16 -15 -14

: mm

SR3225SAA: X1G00479xxxxx00
RF
AEC-Q100

SR3225SAA
UHF 3.2 mm x 2.5 mm

PLL Power Amp

300 MHz ~ 465 MHz (0.25 kHz Step),
600 MHz ~ 930 MHz (0.49 kHz Step)

Δ-Σ -N PLL
-15 ~ 11 dBm 128

ASK, OOK, FSK
Soft-ASK Soft-FSK

3 4 SPI

SFR (Special Function Register) 
32 MHz

CKOUT

1.8 V ~ 2.4
V 4

PLL
VCO

VDD – VSS 
0.1 μF

No.
1 TEST1 , ,

SPI
2 EN SPI
3 SCK SPI
4 SDIO SPI ,

5 CKOUT
6 VSSPA Power Amp
7 PAOUT Power Amp
8 RFC RF
9 VDD +
10 VSS
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Crystall oscillator 

TCXO VC-TCXO

fo 13 MHz ~ 55 MHz
26 MHz, 49.58 MHz

VCC 1.8 V 0.1 V / 3.3 V 5 % : 1.7 V ~ 3.63 V
T_stg -55 °C ~ +125 °C
T_use H: -40 C ~ +105 C
f_tol 2.0 10-6 Max. 2 , +25 C
fo-Tc C: 0.5 10-6 Max.

fo-Load 0.2 10-6 Max. 10 k // 10 pF 10 %
fo-VCC 0.2 10-6 Max. VCC 5 %

f_age
1.0 10-6 Max. +25 C, , 13 MHz ≤ fo ≤ 20 MHz,

26 MHz ≤ fo ≤ 40 MHz

1.5 10-6 Max. +25 C, , 20 MHz < fo < 26 MHz,
40 MHz < fo ≤ 55 MHz

ICC
2.0 mA Max.
2.5 mA Max.

13 MHz ≤ fo ≤ 40 MHz
40 MHz < fo ≤ 55 MHz

Zin - 500 k Min. Vc - GND (DC)

f_cont - 5.0 10-6 Min. B: Vc = 0.9 V 0.6 V (VCC = 1.8 V) or
E: Vc = 1.65 V 1.0 V (VCC = 3.3 V)

f_cp -
I_std 10 μA Max. ST = GND
VIH 80 % VCC Min.

STVIL 20 % VCC Max.
SYM 40 % ~ 60 % GND (DC cut)
Vpp 0.8 V Min. Peak to Peak
t_str 2.0 ms Max. t = 0 at 90 % VCC

Clipped-sine Load_R 10 k DC = 0.01 FLoad_C 10 pF
Gs 1.5 10-9 /G Max. 30 Hz ~ 3 kHz, sinewave, 3

)

TG2016 SKA 26.000000MHz E C H N N M
   
(TG2016) (S: Clipped sine wave)

( )
(C: 0.5 10-6 Max.) (H: -40 C ~ +105 C)  

ST (N: , S: Standby ) Vc ( )

     ( : mm) ( : mm)

, Vc [Vc] ( )

( )
TG2016SKA : X1G005371xxxx16

TG2016SKA

(2.0 × 1.6 × 0.7 mm)

TCXO / VC-TCXO
105 ºC

TG2016SKA
  

:  13 MHz ~ 55 MHz
  :  1.8 V Typ. / 3.3 V Typ.

:  0.5 × 10-6 Max. (-40 C ~ +105 C)
  :  2.0 × 1.6 × 0.7 mm Max.
  :  GNSS, V2X (TCU, DSRC)*

:  , 105 ºC Standby ( ST )
AEC-Q100

* GNSS: Global Navigation Satellite System  V2X: Vehicle to Everything  TCU: Telematics control unit  DSRC: Dedicated Short Range Communication

0.
8

#1 #2

#3#4

1.8

1.
2

0.6

(VCC GND )
0.01 μF ~ 0.1 μF

Pin map
Pin Connection

TCXO VC-TCXO Standby-usable
1 N.C.*1 Vc ST
2 GND
3 OUT
4 VCC

*1) N.C. OPEN GND
N.C. GND

#1 #2

#4 #3

ST =“H” or “Open”: OUT

ST =“L”: OUT
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CCrystall oscillator 

TCXO VC-TCXO

fo 13 MHz ~ 55 MHz
26 MHz, 48 MHz, 49.58 MHz

VCC 1.8 V 0.1 V / 3.3 V 5 % : 1.7 V ~ 3.63 V
T_stg -55 °C ~ +125 °C
T_use G: -40 C ~ +85 C
f_tol 2.0 10-6 Max. 2 , +25 C
fo-Tc C: 0.5 10-6 Max.

fo-Load 0.2 10-6 Max. 10 k // 10 pF 10 %
fo-VCC 0.2 10-6 Max. VCC 5 %

f_age
1.0 10-6 Max. +25 C, , 13 MHz ≤ fo ≤ 20 MHz,

26 MHz ≤ fo ≤ 40 MHz

1.5 10-6 Max. +25 C, , 20 MHz < fo < 26 MHz,
40 MHz < fo ≤ 55 MHz

ICC
2.0 mA Max.
2.5 mA Max.

13 MHz ≤ fo ≤ 40 MHz
40 MHz < fo ≤ 55 MHz

Zin - 500 k Min. Vc - GND (DC)

f_cont - 5.0 10-6 Min. B: Vc = 0.9 V 0.6 V (VCC = 1.8 V) or
E: Vc = 1.65 V 1.0 V (VCC = 3.3 V)

f_cp -
I_std 10 μA Max. ST = GND
VIH 80 % VCC Min.

STVIL 20 % VCC Max.
SYM 40 % ~ 60 % GND (DC cut)
Vpp 0.8 V Min. Peak to Peak
t_str 2.0 ms Max. t = 0 at 90 % VCC

Clipped-sine Load_R 10 k DC = 0.01 FLoad_C 10 pF
Gs 1.5 10-9 /G Max. 30 Hz ~ 3 kHz, sine wave, 3

)

TG2016 SLA 26.000000MHz E C G N N M
   

(S: Clipped sine wave)
( )

(C: 0.5 10-6 Max.) (G: -40 C ~ +85 C)
ST (N: , S: Standby ) Vc ( )

     ( : mm)   ( : mm)

, Vc [Vc] ( )

( )
TG2016SLA : X1G005741xxxx16

TG2016SLA
(2.0 × 1.6 × 0.7 mm)

TCXO / VC-TCXO
85 ºC

TG2016SLA
  

:  13 MHz ~ 55 MHz
  :  1.8 V Typ. / 3.3 V Typ.

: 0.5 × 10-6 Max. (-40 C ~ +85 C)
  :  2.0 × 1.6 × 0.7 mm Max.
  :  GNSS, V2X (TCU, DSRC)*

:  , Standby ( ST )
AEC-Q100

* GNSS: Global Navigation Satellite System  V2X: Vehicle to Everything TCU: Telematics control unit  DSRC: Dedicated Short Range Communication

0.
8

#1 #2

#3#4

1.8

1.
2

0.6

(VCC GND )
0.01 μF ~ 0.1 μF

Pin map
Pin Connection

TCXO VC-TCXO Standby-usable
1 N.C.*1 N.C.*1 ST
2 GND
3 OUT
4 VCC

*1) N.C. OPEN GND
N.C. GND

#4

#2#1

#3

ST =“H” or “Open”: OUT

ST =“L”: OUT
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SSeennssiinngg  DDeevviiccee  

 

VDD 3.3 V 0.3 V 
TSTG -50 C to +105 C
TOPR -40 C to +85 C
So 370 LSB/(°/s) 1.5% Ta=+25 C 
V0 2 °/s (0 LSB Typ.)  Ta=+25 C 
I 70 °/s 

NL 0.5 % FS Ta=+25 C 
BW 10 Hz Typ. LPF Gain -3dB
OS 5 % Ta=+25 C 
Iop 3.5 mA Typ. 
rN 0.05 °/s RMS Typ.

XV400 1 B C  *  *  * 

1:Z (B: 5032  K: K-type)
(C: I2C, D: SPI) , ( ) 

(  mm)

( ) ( :mm)

XV4001BC / BD
XV4001KC / KD

SPI / I2C  
 (16bit) (11bit) 

(20 )  XV4001KC/KD 
 XV4001BC  I2C / 5.0 x 3.2 x 1.3 mm  
 XV4001BD  SPI / 5.0 x 3.2 x 1.3 mm 
 XV4001KC  I2C / 6.0 x 4.8 x 3.3 mm  
 XV4001KD  SPI / 6.0 x 4.8 x 3.3 mm 

  AEC-Q200  

  

XV4001BC: X2A000201xxxx00
XV4001BD: X2A000161xxxx00
XV4001KC: X2A000211xxxx00
XV4001KD: X2A000171xxxx00

CW(+) 
 =20° 

XV4001KC/KD XV4001BC/BD 

XV4001BC/BD
Pin map 

Pin Connection 
XV4001BC/BD XV4001KC/KD 

1 N.C. GND

2 SCLK 
SCL MOSI 

3 SS MISO 
SDA 

4 VDD N.C.
5 N.C. N.C.

6 N.C. SCLK 
SCL 

7 GND SS
8 MOSI VDD 

9 MISO 
SDA - 

10 N.C. -
N.C.

XV4001KC/KD

6.0±0.2 

3.
3±0

.2
 

#1 #2 #4 

#6 

#3 

#5 #7 #8 

E  V4001C

BD9K1S 4.
4±0

.2
 

0.6 1.27 (1.0) 

4.
8±0

.2
 

0.5±0.5 

 =20° 

3.
2± 0

.2
 

5.0±0.2 
#1 #2 #5 

#7 

#3 

#6 #9 #10 

E  V4001C

#9 

#4 #2 #1 

#6 #7 

#3 

#10 

#5 

#8 

0.32 

1.
3± 0

.2
 

0.66 

BC9K1A

#4 

#8 

 

6.
40

 

4.61 

0.47 0.80 

2.
20

 
2.

00
 

3.
80

 

5.10 

0.30 0.70 0.90 

1.
30

 
1.

20
 

XV4001BC/BD XV4001KC/KD

* I2C-Bus
NXP Semiconductors 
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EU RoHS

EU RoHS / 
EU RoHS

EU RoHS
Pb Free

EU RoHS

EU RoHS

1 2 3 4 5 6 7 8 9 0
EU RoHS ( Sn-Bi or Sn-Ag ) A B C D E F G H J K
EU RoHS ( Sn ) M N R S T U V W X Z

EU RoHS
EU RoHS

Sn

EU
RoHS (EU RoHS )

(Typ.)
kHz Range Crystal unit
FC-12M Mo Au O O 5 mg

FC-135 / FC-135R W Au O 7(c) - 11 mg

FC-13A Mo Au O O 14 mg

FC1610AN Mo Au O O 3 mg

FC2012AN Mo Au O O 4.3 mg

FC3215AN W Au O O 13mg

MC-30A 42 Alloy Sn or Sn-Bi O 7(a) 126 mg

MHz Range Crystal unit
FA1008AN Mo Au O O 0.9 mg

FA-118T Mo Au O O 3 mg

FA1210AN Mo Au O O 1 mg

FA-128 W Au O O 7 mg

FA1612AS W Au O O 5 mg

FA2016AA W Au O O 7 mg

FA2016AS W Au O O 8 mg

FA2016ASA W Au O O 8 mg

FA-20H W Au O O 11 mg

FA-238 W Au O O 16 mg

FA-238A W Au O O 16 mg

FA-238V W Au O O 16 mg

TSX-3225 W Au O O 17 mg
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0.8

136



Sensingg Devicee 

Specifications (characteristics)

Item Symbol Specifications Conditions / Remarks

VDD 3.3 V 0.165 V
TSTG -40 C ~ +105 C
TOPR -40 C ~ +105 C
Sy 175 ±5 LSB/(°/s) Ta=+25 C
V0 ±525 LSB  (±3 °/s) Ta=+25 C, So=175 LSB/(°/s)

DRy 160 °/s
NLy 1 % FS FS= 160 °/s
Fcy 52.6 ±2.6 Hz -3dB bandwidth
CSy 5 %
Sa 1092±22 LSB/G

0G 0G ±57 mG Ta=+25 C, Sa=1092LSB/G,
DRa ±30 G Lo-range, Mid-range
NLa ±43 LSB ±1G

Lo-range
Mid-range

Fc1 52.6±2.6 Hz Lo-range, -3dB bandwidth
Fc2 200±10 Hz Mid-range, -3dB bandwidth
CSa ±3 %
Iop 20 mA Max.

TACT 300 ms Max. VDD 90%

XC1011SD 50.300 kHz
( )

( )

( : mm) ( ) ( : mm)

Pin Connection Pin Connection
1 N.C. 8 N.C.
2 SS 9 VDDL
3 MISO 10 VDD
4 SCLK 11 VREFAD
5 MOSI 12 GND
6 N.C. 13 N.C.
7 N.C. 14 N.C.

XC1011SD
( ) 2 (X/Y)
Double-T

SPI 16bit 11bit
AEC-Q100

XC1011SD: X2E0000210002xx

“N.C.” 
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EU RoHS
EU RoHS / 

EU RoHS

EU RoHS
Pb Free

EU RoHS

EU RoHS

1 2 3 4 5 6 7 8 9 0
EU RoHS ( Sn-Bi or Sn-Ag ) A B C D E F G H J K
EU RoHS ( Sn ) M N R S T U V W X Z

EU RoHS
EU RoHS

Sn

EU

RoHS (EU RoHS )

(Typ.)

kHz Range Crystal unit

FC1610AN Mo Au O O 3 mg

FC1610BN Mo Au O O 2.6 mg

FC2012AN Mo Au O O 4.3 mg

FC2012SN Mo Au O O 4.3 mg

FC-12M Mo Au O O 5 mg

FC3215AN W Au O O 13mg

FC-135 / FC-135R W Au O 7(c) - 11 mg

MC-146 42 Alloy Sn or Sn-Bi O 7(a) 29 mg

MC-306 42 Alloy Sn or Sn-Bi O 7(a) 126 mg

FC2012AA Mo Au O O 4.2 mg

FC-13A Mo Au O O 14 mg

MC-30A 42 Alloy Sn or Sn-Bi O 7(a) 126 mg

MHz Range Crystal unit

FA1008AN Mo Au O O 0.8 mg

FA1210AN Mo Au O O 1 mg

FA-118T Mo Au O O 3 mg

FA-128 W Au O O 7 mg

FA-20H W Au O O 11 mg

FA-238V W Au O O 16 mg

FA-238 W Au O O 16 mg

TSX-3225 W Au O O 17 mg

FA2016AA W Au O O 7 mg

FA-238A W Au O O 16 mg

FA1612AS W Au O O 5 mg

FA2016AS W Au O O 8 mg

FA2016ASA W Au O O 8 mg
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EU
RoHS (EU RoHS )

(Typ.)

SPXO
SG2016CAN / CAA W Au O O 9.9 mg

SG2016EGN / VGN Mo Au O O 7.6 mg

SG2016EHN / VHN Mo Au O O 7.6 mg

SG2016HGN / HHN Mo Au O O 7.6 mg

SG-210 STF W Au O O 12 mg

SG2520EGN / VGN W Au O O 12 mg

SG2520EHN / VHN W Au O O 12 mg

SG2520HGN / HHN W Au O O 12 mg

SG-3031CM W Au O O 13 mg

SG-3031CMA W Au O O 13 mg

SG3225CAN W Au O O 25 mg

SG3225EAN / VAN W Au O O 25 mg

SG3225EEN W Au O O 26 mg

SG3225HBN W Au O O 26 mg

SG3225VEN W Au O O 26 mg

SG5032CAN / CCN W Au O O 52 mg

SG5032EAN / VAN W Au O O 52 mg

SG5032EEN / VEN W Au O O 165 mg

SG7050CAN / CCN W Au O O 147 mg

SG7050EAN / VAN W Au O O 149 mg

SG7050EEN W Au O O 165 mg

SG7050VEN W Au O O 165 mg

Selectable SPXO

SG-8503CA W Au O O 167mg

SG-8504CA W Au O O 168 mg

SG-8506CA W Au O O 167 mg

SPSO (Low-jitter SAW)

EG-2102CB W Au O O 71 mg

EG-2121CB W Au O O 71 mg

XG-2102CA W Au O O 133 mg

XG-2103CA W Au O O 133 mg

XG-2121CA W Au O O 133 mg

XG5032HAN W Au O O 70 mg

Programmable SPXO

SG-8018CA W Au O O 143 mg

SG-8018CB W Au O O 51 mg

SG-8018CE W Au O O 25 mg

SG-8018CG W Au O O 13 mg

SG-8101CA W Au O O 143 mg

SG-8101CB W Au O O 51 mg

SG-8101CE W Au O O 25 mg

SG-8101CG W Au O O 13 mg

SG-8200CG W Au O O 12 mg

SG-8201CG W Au O O 12 mg

SG-8101CGA W Au O O 13 mg

SG-8201CJA Mo Au O O 7.3 mg
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EU
RoHS (EU RoHS )

(Typ.)

Spread Spectrum Programmable SPXO

SG-9101CA W Au O O 143 mg

SG-9101CB W Au O O 51 mg

SG-9101CE W Au O O 25 mg

SG-9101CG W Au O O 13 mg

SG-9101CGA W Au O O 14 mg

VCXO / VCSO

VG3225EFN W Au O O 26 mg

VG3225VFN W Au O O 26 mg

VG5032EDN W Au O O 64 mg

VG5032EFN W Au O O 66 mg

VG5032VDN W Au O O 64 mg

VG5032VFN W Au O O 66 mg

VG7050CDN W Au O O 168 mg

VG7050EAN W Au O O 167 mg

VG7050EBN W Au O O 166 mg

VG7050ECN W Au O O 168 mg

VG7050EFN W Au O O 172mg

VG7050VFN W Au O O 172mg

TCXO

TG1612SLN Mo Au O O 4 mg

TG2016SKA W Au O O 8.2 mg

TG2016SLA W Au O O 8.2 mg

TG2016SLN W Au O O 8.1 mg

TG2016SMN W Au O O 8.7 mg

TG2520CEN W Au O O 16 mg

TG2520SMN W Au O O 16 mg

TG3225CEN W Au O O 26 mg

TG-3541CE W Au O O 24 mg

TG-3541CEA W Au O O 24 mg

TG-5006CE W Au O O 28 mg

TG-5006CG W Au O O 16 mg

TG-5006CJ Mo Au O O 9.1 mg

TG5032CFN / SFN W Au O O 71 mg

TG5032CGN / SGN W Au O O 72 mg

TG5032CKN / SKN W Au O O 72 mg

TG5032CMN / SMN W Au O O 71 mg

TG-5510CA W Au O O 165 mg

TG-5510CB W Au O O 72 mg

TG-5511CA W Au O O 167 mg

TG-5511CB W Au O O 71 mg

TG7050xKN W Au O O 165 mg

TG7050xMN W Au O O 167 mg

Multi Output Oscillator

MG7050EAN / VAN / HAN W Au O O 163 mg

Module

SR3225SAA W Au O O 24 mg
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EU

RoHS (EU RoHS )

(Typ.)

Real Time Clock Module

RA4000CE W Au O O 24 mg

RA-4565SA 42 Alloy Sn O 7(a) 309 mg

RA4803SA 42 Alloy Sn O 7(a) 314 mg

RA8000CE W Au O O 24 mg

RA8803SA 42Alloy Sn O 7(a) 314 mg

RA8804CE W Au O O 24 mg

RA8900CE W Au O O 24 mg

RTC-8564JE 42 Alloy Sn-Ag O 7(a) 119 mg

RTC-8564NB Cu Alloy Sn or Sn-Ag O 7(a) 83 mg

RX-4035LC 42 Alloy Sn-Ag O 7(c) - 25mg

RX-4035SA 42 Alloy Sn O 7(a) 314 mg

RX-4045NB Cu Alloy Sn or Sn-Ag O 7(a) 84 mg

RX-4045SA 42 Alloy Sn O 7(a) 290 mg

RX4111CE W Au O O 24 mg

RX-4571LC 42 Alloy Sn-Ag O 7(c) - 25 mg

RX-4571NB Cu Alloy Sn or Sn-Ag O 7(a) 83 mg

RX-4571SA 42 Alloy Sn O 7(a) 309 mg

RX-4803LC 42 Alloy Sn-Ag O 7(c) - 25 mg

RX-4803SA 42 Alloy Sn O 7(a) 314 mg

RX4901CE W Au O O 24 mg

RX6110SA 42 Alloy Sn O 7(a) 313 mg

RX8010SJ Cu Alloy Sn O 7(a) 150 mg

RX-8025NB Cu Alloy Sn or Sn-Ag O 7(a) 84 mg

RX-8025SA 42 Alloy Sn O 7(a) 292 mg

RX-8035LC 42 Alloy Sn-Ag O 7(c) - 25 mg

RX-8035SA 42 Alloy Sn O 7(a) 314 mg

RX8111CE W Au O O 24 mg

RX8130CE W Au O O 24 mg

RX-8564LC 42 Alloy Sn-Ag O 7(c) - 25 mg

RX-8571LC 42 Alloy Sn-Ag O 7(c) - 25 mg

RX-8571SA 42 Alloy Sn O 7(a) 311 mg

RX-8731LC 42 Alloy Sn-Ag O 7(c) - 25 mg

RX-8803LC 42 Alloy Sn-Ag O 7(c) - 25 mg

RX-8803SA 42Alloy Sn O 7(a) 314 mg

RX8804CE W Au O O 24 mg

RX8900CE W Au O O 24 mg

RX8900SA 42Alloy Sn O 7(a) 313 mg

RX8901CE W Au O O 24 mg

Sensor

XV-3510CB W Au O O 65 mg

XV4001Bx W Au O O 68 mg

XV4001Kx Cu Alloy Ni-Pd-Au O O 194 mg

XV7001BB W Au O O 65 mg

XV7011BB W Au O O 65 mg

XV7021BB W Au O O 67 mg

XV7081BB W Au O O 67 mg

XC1011SD W Au O O 173mg

*IMU

141



 Appendixx     

142



 Appendix 

: 

Model Type:E Type:JEDEC Remarks
kHz Range Crystal unit
FC1610AN
FC1610BN
FC2012AN
FC2012SN
FC-12M
FC3215AN
FC-135 / FC-135R *2
MC-146 *2
MC-306 *1
FC2012AA
FC-13A *1
MC-30A *1
MHz Range Crystal unit
FA1008AN
FA1210AN
FA-118T
FA-128
FA-20H
FA-238V *1
FA-238 *1
TSX-3225
FA2016AA
FA-238A *1
FA1612AS
FA2016AS
FA2016ASA

: 

Time(s)

Te
m

pe
ra

tu
re

(°
C

)

+150 °C

+200 °C

+250 °C

60 s ~120 s
60 s ~ 150 s 

+150 °C

+217 °C

Tc= +260 °C Max.

+6 °C/s Max.

+3 °C/s Max.

Pre-heating area Stable melting area

30 s Max.

Tc-5 °C

+200 °C

Type:JEDEC

+1 °C/s
to +5 °C/s

100 s

35 s
+170 °C

+220 °C

+260 °C Max. 

+1 °C/s
to +5°C/s

+1 °C/s
to +5 °C/s

Pre-heating area

Stable melting area

Type:E

Twice reflows
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Model Type:E Type:JEDEC Remarks
SPXO
SG2016CAN / CAA
SG2016EGN / VGN
SG2016EHN / VHN
SG2016HHN / HGN
SG-210 STF
SG2520EGN / VGN
SG2520EHN / VHN
SG-3031CM
SG-3031CMA
SG3225CAN
SG3225EAN / VAN / EEN / VEN
SG3225HBN
SG5032CAN / CCN
SG5032EAN / VAN / EEN / VEN
SG7050CAN / CCN
SG7050EAN / VAN / EEN / VEN
Selectable SPXO
SG-8503CA
SG-8504CA
SG-8506CA
SPSO (Low-jitter SAW)
EG-2102CB
EG-2121CB
XG-2102CA
XG-2103CA
XG-2121CA
XG5032HAN
Programmable SPXO
SG-8018CA / CB / CE / CG
SG-8101CA / CB / CE / CG
SG-8101CGA
SG-8200CJ / CG
SG-8201CJ / CG
SG-8201CJA
Spread Spectrum Programmable SPXO
SG-9101CA / CB / CE / CG
SG-9101CGA

: 
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Model Type:E Type:JEDEC Remarks
Real Time Clock Module
RA4000CE
RA-4565SA Tc=+250 ºC
RA4803SA Tc=+250 ºC
RA8000CE
RA8803SA Tc=+250 ºC
RA8804CE
RA8900CE
RTC-8564JE *2
RTC-8564NB *2
RX-4035LC
RX-4035SA
RX-4045NB *2
RX-4045SA *2 Tc=+250 ºC
RX4111CE
RX-4571LC
RX-4571NB
RX-4571SA Tc=+250 ºC
RX-4803LC
RX-4803SA Tc=+250 ºC
RX4901CE
RX6110SA Tc=+250 ºC
RX8010SJ Tc=+250 ºC
RX-8025NB *2
RX-8025SA *2 Tc=+250 ºC
RX-8035LC
RX-8035SA
RX8111CE
RX8130CE
RX-8564LC *2
RX-8571LC
RX-8571SA Tc=+250 ºC
RX-8731LC
RX-8803LC
RX-8803SA Tc=+250 ºC
RX8804CE
RX8900CE
RX8900SA Tc=+250 ºC
RX8901CE

: 
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Model Type:E Type:JEDEC Remarks
VCXO / VCSO
VG3225 / 5032 / 7050EFN
VG3225 / 5032 / 7050VFN
VG5032EDN / VDN
VG7050CDN
VG7050EAN / EBN / ECN
TCXO
TG1612SLN
TG2016SKA
TG2016SLA
TG2016SLN
TG2016SMN
TG2520CEN
TG2520SMN
TG3225CEN
TG-3541CE
TG-3541CEA
TG-5006CE / CG / CJ
TG5032CFN / SFN
TG5032CGN / SGN
TG5032CKN / SKN
TG5032CMN / SMN
TG-5510CA / TG-5511CA
TG-5510CB / TG-5511CB
TG7050CKN / SKN
TG7050CMN / SMN
Multi output Oscillator
MG7050 series
Module
SR3225SAA
Sensor
XV-3510CB
XV4001Bx
XV4001Kx
XV7001BB
XV7011BB
XV7021BB
XV7081BB
XC1011SD

: 
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 Appendix 

1.

P) = i2 • Re
i: 2 Re Re=R1(1+Co/CL)2    1

P

1    2

2.
3

|-R| Re

3 4

3. / 

CL CG CD/ CG+CD +CS CS
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CG (pF)RD (k )
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Appendix 

SMD

1. SMD
EIA 481 IEC-60286

:mm

Crystal unit

( / ) a b W A B C D (1 =L)

kHz Range Crystal unit

FC1610AN 5000 9 4 5.25 8 0.65 L

FC1610BN 5000 9 4 5.25 8 0.65 L

FC2012AN 5000 9 4 5.25 8 0.75 L

FC2012SN 5000 9 4 5.25 8 0.75 L

FC-12M 5000 9 4 5.25 8 0.75 L

FC3215AN 3000 13 4 7.25 12 1 L

FC-135 / FC-135R 3000 13 4 7.25 12 1 L

MC-146 9000 17 4 9.25 16 1.6 L

MC-306 3000 17.5 8 9.25 16 2.7 L

FC2012AA 5000 9 4 5.25 8 0.75 L

FC-13A 3000 13 4 7.25 12 1 L

MC-30A 3000 17.5 8 9.25 16 2.7 L

MHz Range Crystal unit

FA1008AN 6000 9 4 5.25 8 0.35 L

FA1210AN 6000 9 4 5.25 8 0.45 L

FA-118T 6000 9 4 5.25 8 0.5 L

FA-128 5000 9 4 5.25 8 0.7 L

FA-20H 5000 9 4 5.25 8 0.75 L

FA-238V 4000 9 4 5.25 8 1.05 L

FA-238 4000 9 4 5.25 8 1.05 L

TSX-3225 4000 9 4 5.25 8 1 L

FA2016AA 5000 9 4 5.25 8 0.7 L

FA-238A 4000 9 4 5.25 8 1.05 L

FA1612AS 5000 9 4 5.25 8 0.7 L

FA2016AS 5000 9 4 5.25 8 0.7 L

FA2016ASA 3000 9 4 5.25 8 0.7 L

b a

1.0R

21.0

13.0

1.0R

W

2.0

EPSO
N

EPSO
N
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SPXO

( / ) a b W A B C D (1 =L)

SG2016CAN / CAA 3000 9 4 5.25 8 1 L

SG2016EGN / VGN 2000 9 4 5.25 8 1 L

SG2016EHN / VHN 2000 9 4 5.25 8 1 L

SG2016HHN / HGN 2000 9 4 5.25 8 1 L

SG-210 STF 3000 9 4 5.25 8 1.15 L

SG2520EGN / VGN 2000 9 4 5.25 8 1.15 L

SG2520EHN / VHN 2000 9 4 5.25 8 1.15 L

SG2520HHN / HGN 2000 9 4 5.25 8 1.15 L

SG-3031CM 3000 13 4 7.25 12 1 L

SG-3031CMA 3000 13 4 7.25 12 1 L

SG3225CAN 2000 9 4 5.25 8 1.4 L

SG3225EAN / VAN / EEN / VEN 2000 9 4 5.25 8 1.4 L

SG3225HBN 2000 9 4 5.25 8 1.4 L

SG5032CAN / CCN 1000 13 8 7.25 12 1.4 L

SG5032EAN / VAN / EEN / VEN 1000 13 8 7.25 12 1.4 L

SG7050CAN / CCN 1000 17.4 8 9.25 16 2 L

SG7050EAN / VAN 1000 17.4 8 9.25 16 2 L

SG7050EEN / VEN 1000 17 8 9.25 16 2 L

SG-850xCA 1000 17 8 9.25 16 2 L

EG-2102CA 1000 17 8 9.25 16 2 L

EG-2102CB 1000 13 8 7.25 12 1.7 L

EG-2121CB 1000 13 8 7.25 12 1.7 L

XG-2102CA 1000 17 8 9.25 16 2 L

XG-2103CA 1000 17 8 9.25 16 2 L

XG-2121CA 1000 17 8 9.25 16 2 L

XG5032HAN 1000 13 8 7.25 12 1.7 L

SG-8101CA / SG-8018CA 1000 17.4 8 9.25 16 2 L

SG-8101CB / SG-8018CB 1000 13 8 7.25 12 1.4 L

SG-8101CE / SG-8018CE 2000 9 4 5.25 8 1.4 L

SG-8101CG

SG-8018CG / CGA

SG-8200CG

SG-8201CG

SG-9101CA 1000 17.4 8 9.25 16 2 L

SG-9101CB 1000 13 8 7.25 12 1.4 L

SG-9101CE 2000 9 4 5.25 8 1.4 L

SG-9101CG / CGA 3000 9 4 5.25 8 1.15 L

5.25 8 1.15 L3000 9 4

5.25 8 1 L

3000 9 4 5.25 L

3000 9 4

8 1.15
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Appendix 

( / ) a b W A B C D (1 =L)

RA-4565SA 1000 17.5 12 9.25 16 3.65 L

RA4803SA 1000 17.5 12 9.25 16 3.65 L

RA8803SA 1000 17.5 12 9.25 16 3.65 L

1000 17.5 12 9.25 16 2 L

RTC-8564NB 1000 17.5 12 9.25 16 1.8 L

RX****CE/ RA****CE 2000 9 4 5.25 8 1.4 L

RX-4035LC 2000 13 4 7.25 12 1.45 L

RX-4035SA 1000 17.5 12 9.25 16 3.65 L

RX-4045NB 1000 17.5 12 9.25 16 1.8 L

RX-4045SA 1000 17.5 12 9.25 16 3.65 L

RX-4571LC 2000 13 4 7.25 12 1.45 L

RX-4571NB 1000 17.5 12 9.25 16 1.8 L

RX-4571SA 1000 17.5 12 9.25 16 3.65 L

RX-4803LC 2000 13 4 7.25 12 1.45 L

RX-4803SA 1000 17.5 12 9.25 16 3.65 L

RX6110SA 1000 17.5 12 9.25 16 3.65 L

1000 17.5 12 9.25 16 2.95 L

RX-8025NB 1000 17.5 12 9.25 16 1.8 L

RX-8025SA 1000 17.5 12 9.25 16 3.65 L

RX-8035LC 2000 13 4 7.25 12 1.45 L

RX-8035SA 1000 17.5 12 9.25 16 3.65 L

RX-8564LC 2000 13 4 7.25 12 1.45 L

RX-8571LC 2000 13 4 7.25 12 1.45 L

RX-8571SA 1000 17.5 12 9.25 16 3.65 L

RX-8731LC 2000 13 4 7.25 12 1.45 L

RX-8803LC 2000 13 4 7.25 12 1.45 L

RX-8803SA 1000 17.5 12 9.25 16 3.65 L

RX8900SA 1000 17.5 12 9.25 16 3.65 L
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TCXO

( / ) a b W A B C D (1 =L)

TG1612SLN 3000 9.4 4 5.25 8 1.15 L

TG2016SLN 3000 9.4 4 5.25 8 1.15 L

12000 9.4 4 5.25 8 1 L

3000 9 4 5.25 8 1 L

10000 9.4 4 5.25 8 1 L

3000 9 4 5.25 8 1 L

10000 9.4 4 5.25 8 1 L

3000 9 4 5.25 8 1 L

TG3225CEN 2000 9 4 5.25 8 1.4 L

TG-3541CE / TG3541CEA 2000 9 4 5.25 8 1.4 L

TG-5006CE 2000 9 4 5.25 8 1.4 L

TG-5006CG 2000 9 4 5.25 8 1.15 L

12000 9.4 4 5.25 8 1 L

3000 9 4 5.25 8 1 L

TG5032CFN  /SFN 1000 13 8 7.25 12 1.4 L

TG5032CGN / SGN 1000 13 8 7.25 12 1.4 L

TG5032CKN / SKN 1000 13 8 7.25 12 1.4 L

TG5032CMN / SMN 1000 13 8 7.25 12 1.4 L

TG-5510CA / TG-5511CA 1000 17 8 9.25 16 2 L

TG-5510CB / TG-5511CB 1000 13 8 7.25 12 1.4 L

TG7050xKN / xMN 1000 17 8 9.25 16 2 L

VCXO/VCSO

VG3225EFN / VFN 2000 9 4 5.25 8 1.4 L

VG5032EDN / VDN 1000 13 8 7.25 12 1.4 L

VG5032EFN / VFN 1000 13 8 7.25 12 1.4 L

VG7050CDN 1000 17 8 9.25 16 2 L

VG7050EAN / EBN / ECN 1000 17 8 9.25 16 2 L

VG7050EFN / VFN 1000 17 8 9.25 16 2 L

MG7050 series 1000 17 8 9.25 16 2.1 L

SR3225SAA 3000 9 4 5.25 8 1.4 L

XV-3510CB 2000 13.4 8 7.25 12 2.1 L

XV4001Bx 2000 13.4 8 7.25 12 2.1 L

XV4001Kx 1000 13.4 8 7.25 12 3.7 L

XV7011BB / XV7001BB 2000 13.4 8 7.25 12 2.1 L

XV7021BB / XV7081BB 2000 13.4 8 7.25 12 2.1 L

XC1011SD 2000 17.4 8 9.25 16 2.2 L

TG2016SMN

TG2520SMN

TG2520CEN
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Manufacturing Plant / 

Business area / 

160-8801
1 6  JR

530-6122
3-3-23  22F 

460-0003
1 4 6 8F 

Plant Date Operations Commenced Products 

Seiko Epson Co., Ina Plant Jun.1959 
Crystal unit, Crystal oscillator, 
Real time clock module,  
Surface acoustic wave device, Sensing device 

Seiko Epson Co., Fujimi Plant Apr.1980 IMU, Vibration sensor, Accelerometer 

Miyazaki Epson Co., Jun.1984 Crystal Chip, Synthetic quartz 
Epson Atmix Co., Oct.1999 Synthetic quartz

Plant Date Operations Commenced Products 

: Epson Precision Malaysia Sdn. Bhd. Dec.1974 Crystal unit, Crystal oscillator, Sensing device, 
Real time clock module 

: Epson Precision (Thailand) Ltd. May.1988 Crystal unit, Surface acoustic wave device 
Crystal oscillator 

: Epson Precision Suzhou Co.,Ltd. Mar.1997 Crystal unit, Crystal oscillator 
Real time clock module

: Epson Portland, Inc. Jun.2000 Synthetic quartz 

Sales Office
Plant

Epson America, Inc.

AMERICA 
 (Canada / United States / America) 

Epson Taiwan Technology & Trading Ltd.

EUROPE / CIS / MIDDLE EAST / AFRICA 
Epson Europe Electronics GmbH

Epson Hong Kong Ltd.
Epson (China) Co., Ltd.

Epson Singapore Pte. Ltd.
Epson Korea Co.,Ltd

ASIA 

Epson Singapore Pte. Ltd.
AUSTRALIA / NEW ZEALAND 

Epson Atmix Co., 

Tokyo

Nagoya
Osaka

Ina Plant

Miyazaki Epson Co.,
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