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Oscillation Circuit Design Precautions

Oscillation Allowance Evaluation Method
Add resistor “Rx” to the crystal unit in series and ensure 
that the oscillation starts or stops. The approximate nega-
tive resistance of the circuit is the value obtained by adding 
the effective resistance “Re” to the maximum resistance  
“Rx” when the oscillation starts or stops after gradually 
making Rx value larger.

Negative resistance |-R| = Rx + Re

|-R| is a value at least five times as large as the maximum 
equivalent series resistance (R1 max.) of the crystal unit.   
*Re is the effective resistance value during oscillation.

Re = R1 (1+      ) 2

OSCILLATION ALLOWANCE

To ensure stable oscillation, the negative resistance of the circuit should be significantly larger than the equivalent 
series resistance (the oscillation allowance is large). Ensure that the oscillation allowance is at least five times as 
large as the equivalent series resistance.
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Frequency temperature characteristics of tuning fork 
crystals is shown by negative quadratic curve which 
has a peak at 25°C as per left graph.
Please make sure to consider the temperature range 
and frequency accuracy you need since magnitude of 
frequency variation becomes larger and larger as the 
temperature range becomes wider.

[Approx imat ion fo rmula o f f requency tempera ture 
characteristics]

f_tem=B (T-Ti)2

B : Parabolic coefficient
T : Given temperature
Ti : Turnover temperature

Typ.
Ti＝25℃
　＝−3.5×10   /℃B 2
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Figure 14

Frequency Temperature Characteristics

FREQUENCY-TEMPERATURE CURVE
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The following is the standard packing. 

LEAD TYPE PRODUCTS
After products are inserted in polyethylene bags, the bags are placed in boxes for shipping.

Product name Quantity per lot Quantity per bag Quantity per box
VT-200-FL / VT-200-F 10,000 pcs. 500 pcs. 20 bags

SMD PRODUCTS
Product name Quantity per reel

SSP-T7-F /SSP-T7-FL
3,000 pcs.

SC-32S/SC-32A/SC-32P/SC-20S/SC-20T
SC-16S/SC-12S 5,000 pcs.

Notes : If a smaller quantity is provided, (less than the standard packing quantity listed above) then the quantity per reel 
may differ.

TAPE AND REEL CONFIGURATION
• Reel configuration

Product name Reel inner width Reel outer width Product name Reel inner width Reel outer width
SSP-T7-F /SSP-T7-FL 17.0mm 19.4mm SC-32S/SC-32A/SC-32P 15.4mm 13.0mm

φ1
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Product name Reel inner width Reel outer width
SC-20S/SC-20T/SC-16S/SC-12S 11.4mm 9.0mm

φ1
80 φ 6
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SC-20T 0.23±0.05

5ﾟ

0.40±0.05

2.2
5±0

.05
B-B

• Emboss tape configuration UNIT : mm
Product name SSP-T7-F /SSP-T7-FL Product name SC-32S/SC-32A/SC-32P

 B-B

0.3 ±0.05

1.4±0.1

7.2
±0

.1
(4.
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A A
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Remarks Precautions for handling reels
 (1) Store at normal temperature and normal humidity (refer to standard conditions of JIS Z-8703 labora-

tory). Avoid storing for a long time and mount the crystal units immediately after unpacked.
[Normal temperature: +15 to 35°C Normal humidity: 25 to 85%RH]

 (2) Handle outside boxes and reels with care.
Tapes and reels may be deformed by external pressure.
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MEMO



IMPORTANT
1. The information herein is subject to change without notice.
2. Neither reproduction, duplication nor unauthorized use of this catalog 

in whole or part is allowed without the prior written approval of Seiko 
Instruments Inc.

3. The colors of the products reproduced herein (“Products”) may be dif-
ferent from the actual colors. Check colors on actual products before 
using the Products.

4. Circuits and respective application methods described herein are for ref-
erence only.  Seiko Instruments Inc. shall not be liable for any damages 
or losses resulting from any claim by third parties that any Products 
or application methods described herein infringe any right intellectual 

property right. All intellectual property rights with respect to the Products 
belong exclusively to Seiko Instruments Inc.

 Seiko Instruments Inc. does not grant users of the Products any right or 
license to the Products hereunder.

5. When Products include Strategic Products (or Services) stipulated in the 
Foreign Exchange and Trade Control Law, they shall not be exported 
without permission of governmental authorities. 

6. In the case that the Products described herein are used in a specific application
where high reliability is required, such as transport vehicle, control equipment 
for such vehicles, aircraft, railway vehicles, water transport vessel, or medical 
equipment with the purpose for maintaining life indefinitely, prior consultation 
with our sales office is required. 
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