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		  cat.no.p16e-22 ceramic resonators  (ceralockr) ! note p16e.pdf nov.22,2012 ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 eu rohs compliant   s  all the products in this catalog comply with eu rohs.   s  eu rohs is "the european directive 2011/65/eu on the restriction of the use  of certain hazardous substances in electrical and electronic equipment."   s  for more details, please refer to our website 'murata's approach for eu rohs'  (http://www.murata.com/info/rohs.html). p16e.pdf nov.22,2012 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 p16e.pdf nov.22,2012 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 1 2 3 4 5 selection guide  2 part numbering  3 mhz chip type -tight frequency tolerance for automotive-   4 application circuits utilization   6 mhz chip type -standard frequency tolerance for automotive-   7 application circuits utilization   11 notice for automotive  12 packaging for automotive  17 mhz chip type -tight frequency tolerance for general usage-   19 application circuits utilization   22 mhz chip type -standard frequency tolerance for general usage-   23 application circuits utilization   27 mhz lead type -standard frequency tolerance for general usage-   29 application circuits utilization   31 notice for general usage mhz chip type   32 mhz lead type   37 packaging for general usage mhz chip type   38 mhz lead type   41 ceralockr, ceralock(r) and "ceralock" in this catalog are the trademarks of murata manufacturing co., ltd. contents 1 2 3 4 5

 p16e.pdf nov.22,2012 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 2 applications cstcr_g15l cstcr_gh5l 4.00C7.99mhz cstce_g15l cstce_gh5l 8.00C13.99mhz cstce_v13l cstce_vh3l 14.00C20.00mhz cstcw_x11 20.01C48.00mhz cstcg_v 20.00C33.86mhz cstcc_g 2.00C3.99mhz cstcr_g 4.00C7.99mhz cstce_g 8.00C13.99mhz cstls_g 3.40C10.00mhz cstls_x 16.00C70.00mhz cstcr_g15c 4.00C7.99mhz cstce_g15c 8.00C13.99mhz cstce_v13c 14.00C20.00mhz cstce_v 14.00C20.00mhz cstcw_x 20.01C70.00mhz csacw_x 20.01C70.00mhz standard tolerance standard tolerance consumer automotive tight tolerance tight tolerance (two terminals) super small! cstcc_g_a 2.00C3.99mhz cstcr_g_b 4.00C7.99mhz cstce_g_a 8.00C13.99mhz cstce_v_c 14.00C20.00mhz cstcv_x_q 20.01C70.00mhz csacv_x_q 20.01C70.00mhz (two terminals) notice: "ceralockr for consumer" and "ceralockr for automotive" is different in the specification of operating temperature range, environmental characteristics,               physical characteristics and so on. please choose either "for consumer" or "for automotive" according to the required specification.  smd smd leaded smd smd selection guide

 p16e.pdf nov.22,2012 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 3 o part numbering qproduct id wfrequency/capacitance estructure/size tdesign opackaging ceralockr (mhz) cs ceramic resonators gpp t/vpp xpp a t mhz with no capacitance built-in mhz with built-in capacitance ls cc cr/ce/cg cv cw round lead type cap chip type small-cap chip type monolithic chip type small monolithic chip type thickness shear mode thickness expander mode thickness expander mode (3rd overtone) three-digit alphanumerics express "individual specification." structure/size -b0 -a0 -r0 -r1 packaging product id code code code iindividual specification *** code frequency/capacitance design individual specification code (part number) rnominal center frequency expressed by four-digit alphanumerics. the unit is in hertz (hz).  decimal point is expressed by capital letter "m." with standard products, "iindividual specification" and "opackaging"  is omitted. bulk radial taping h 0 =18mm plastic taping ?=180mm plastic taping ?=330mm yinitial frequency tolerance 5 3 2 1 h initial frequency tolerance code 0.5% 0.3% 0.2% 0.1% 0.07% uload capacity 1 2 3 4 5 6 load capacity code 5/6pf 10pf 15pf 22pf 30/33/39pf 47pf e ce w t r 16m0 q cs pp indicates initial frequency tolerance and load capacity. radial taping is applied to lead type and plastic taping to chip type.  i *** t v y 5 u 3 o -r0

 ceramic resonators (ceralock r ) mhz chip type -tight frequency tolerance for automotive- chip type ceralock(r) with built-in load capacitors  provides high accuracy in an extremely small package. murata's frequency adjustment and package technology  expertise has enabled the development of the chip  ceralock(r) with built-in load capacitors. this diverse series owes its development to murata's original mass production techniques and high reliability, and has achieved importance in the worldwide automotive market.  c  features 1. the series are high accuracy resonators whose total     tolerance is available for less than ?,000ppm.  2. the series has high reliability and is available      for a wide temperature range. 3. oscillation circuits do not require external load      capacitors. 4. the series is available for a wide frequency range. 5. the resonators are extremely small and have a low      pro le. 6. no adjustment is necessary for oscillation circuits. c  applications 1. cluster panel and control panel 2. safety control     (anti-lock brake system, electronic stability      control, airbag, etc.) 3. engine ecu, electronic power steering, immobilizer,     etc. 4. car air conditioner, power window, remote keyless      entry system, etc. 5. intelligent transportation system    (lane keeping system, millimeter wave radar, etc.) 6. battery control for hybrid cars 4.50.1 4.1 max. 0.4 (ref.) 0.40.1 0.40.1 0.40.1 (3) (2) (1) 0.60.05 0.750.1 1.50.1 1.50.1 0.4 (ref.) 0.4 (ref.) 0.20.2 0.300.20 2.00.1 1.10.1 1.4 max. ? : eiaj monthly      code (in mm) ? cstcr_g15c 4.00-7.99mhz 3.20.15 1.30.15 0.50 (ref.) 0.50 (ref.) 0.50 (ref.) 3.0 max. 0.100.10 0.40.1 0.40.1 1.20.1 1.20.1 (1) (2) (3) 0.10.1 1.1 max. 0.40.1 0.700.10 0.40.1 0.40.1 (in mm) ? ? : eiaj monthly      code cstce_g15c 8.00-13.99mhz 3.20.15 0.100.10 0.10.1 1.30.15 1.1 max. 0.40.1 0.5 (ref.) 0.5 (ref.) 0.90.1 3.0 max. 0.40.1 (1) (2) (3) 0.40.1 1.20.1 1.20.1 0.40.1 0.40.1 0.5 (ref.) (in mm) ? : eiaj monthly      code ? cstce_v13c 14.00-20.00mhz part number oscillating frequency (mhz) initial tolerance temperature stability (%) temperature range (c) cstcr_g15c 4.00 to 7.99 ?.1% ?.13 -40 to 125 cstce_g15c 8.00 to 13.99 ?.1% ?.13 -40 to 125 cstce_v13c 14.00 to 20.00 ?.1% ?.13 -40 to 125 irregular or stopped oscillation may occur under unmatched circuit conditions. please check the actual conditions prior to use. p16e.pdf nov.22,2012 4 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ?this catalog has only typical speci  cations. therefore, please approve our product speci cations or transact the approval sheet for product speci cations before  ordering. 1

 vdd rf to frequency counter 5pf 1m rd c1 c2 (1) (3) (2) c  oscillation frequency measuring circuit 2.6 0.4 1.5 1.5 1.1 0.4 0.4 1.1 land pattern (in mm) c  standard land pattern dimensions 0.4 1.90 ~ 2.10 0.4 0.4 0.8 land pattern 0.8 1.2 1.2 (in mm) cstce_g15c 0.4 1.90 ~ 2.10 0.4 0.4 0.8 land pattern 0.8 1.2 1.2 (in mm) -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) +0.2 +0.1 0 -0.1 -0.2 temperature (c) c  oscillation frequency temperature stability cstcr_g15c -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) temperature (c) +0.2 +0.1 0 -0.1 -0.2 cstce_g15c -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) +0.2 +0.1 0 -0.1 -0.2 temperature (c) cstce_v13c p16e.pdf nov.22,2012 5 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 1 cstcr_g15c (* this land pattern is not common to cstcr_g.) cstce_v13c (* this land pattern is not common to cstce_v.)

 application circuits utilization h1 0.1f 74 72 l ic : tmp92cd54if v cc 3=3.3v ceralock r c 1 c 2 ceralock r: cstce10m0g15c pp-r0 c 1 =33pf (typ.) c 2 =33pf (typ.) h2 v cc 5=5.0v v 2 v 1 h1: 36, 68, 86 h2: 2, 4, 15, 40, 50, 61, 75 l: 1, 3, 13, 38, 51, 63, 73, 88 c  tmp92cd54if (toshiba) 16-bit microcomputer h 0.1f 28 27 l26 ic : mb90f387 v cc =5.0v ceralock r c 1 c 2 ceralock r: cstce8m00g15c pp-r0 c 1 =33pf (typ.) c 2 =33pf (typ.) v 2 v 1 h: 1, 2, 21, 22, 24 l: 20, 23, 25, 48 c  mb90f387 (fujitsu) 16-bit microcomputer 59 58 gnd evaluation board ic : mc68hc908az60avfu v dd =5.0v ceralock r: cstce16m0v13c pp-r0 c 1 =15pf (typ.) c 2 =15pf (typ.) ceralock r c 1 c 2 v 2 v 1 1m c  mc68hc908az60avfu (freescale) 8-bit microcomputer h60 12l ic : st72f561 (hs) v dd =5.0v h: 9, 25, 41, 57, 58 l: 8, 24, 40, 55, 56 ceralock r c 1 c 2 ceralock r: cstce8m00g15a pp-r0 c 1 =33pf (typ.) c 2 =33pf (typ.) v 2 v 1 c  st72f561 (hs) (st microelectronics) 8-bit microcomputer h14 12 13 l10 4.7f ic : pd70f3283ygc v dd =3.3v 10k h: 1, 5, 9, 34, 70 l: 2, 8, 11, 15, 33, 69 ceralock r c 1 c 2 ceralock r: cstce10m0g15c pp-r0 c 1 =33pf (typ.) c 2 =33pf (typ.) v 2 v 1 c  pd70f3283ygc (renesas) 32-bit microcomputer h19 22 20 l ic : m30842mct-xxxgp (high*) h: 23, 24, 37, 39, 59, 74, 91, 118, 122,      132, 142, 143 l: 15, 16, 21, 36, 41, 57, 76, 93,      110~113, 120, 121, 130, 140 ceralock r c 1 c 2 ceralock r: cstce8m00g15c pp-r0 c 1 =33pf (typ.) c 2 =33pf (typ.) v 2 v 1 v cc =5.0v *high: xin-xout drive capacity select bit c  m30842mct-xxxgp (renesas) 16-bit microcomputer p16e.pdf nov.22,2012 6 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 1

 ceramic resonators (ceralock r ) mhz chip type -standard frequency tolerance for automotive- chip type ceralock(r) with built-in load capacitors  provides high accuracy in an extremely small package. murata's frequency adjustment and package technology  expertise has enabled the development of the chip  ceralock(r) with built-in load capacitors. this diverse series owes its development to murata's original mass production techniques and high reliability, and has achieved importance in the worldwide automotive  market. c  features 1. the series has high reliability and is available      for a wide temperature range. 2. oscillation circuits do not require external load      capacitors. 3. the series is available in a wide frequency range. 4. the resonators are extremely small and have a low      pro? le. 5. no adjustment is necessary for oscillation circuits. c  applications 1. cluster panel and control panel 2. safety control     (anti-lock brake system, electronic stability      control, airbag, etc.) 3. engine ecu, electronic power steering, immobilizer,     etc. 4. car air conditioner, power window, remote keyless      entry system, etc. 5. electronic toll collection system, car navigation,      etc. 0.45  (ref.) 1.20.2 6.6 max. (3) (2) (1) 0.30.3 0.50.05 2.50.1 2.50.1 1.10.1 7.20.2 3.00.2 t 0.450.3 ? ? : eiaj code t : 1.750.05     (2.002.99mhz) t : 1.550.05     (3.00mhz) 1.40.2 1.20.2 0.45  (ref.) 0.45  (ref.) 2.1 max. (in mm) cstcc_g_a 2.00-3.99mhz 4.50.1      ? 4.1 max. 0.80.1 0.750.1 1.50.1 1.50.1 0.40.1 0.40.1 0.40.1 0.80.1 0.80.1 0.4 (ref.) 0.4 (ref.) 0.4 (ref.) 0.40.05 0.20.2 0.30.2 2.00.1 1.4 max. (2) (1) (3) 1.150.05 ? : eiaj monthly      code (in mm) cstcr_g_b 4.00-7.99mhz 3.20.15 1.30.15 0.50 (ref.) 0.50 (ref.) 0.50 (ref.) 3.0 max. 0.100.10 0.40.1 0.40.1 1.20.1 1.20.1 (1) (2) (3) 0.10.1 1.1 max. 0.40.1 0.700.10 0.40.1 0.40.1 (in mm) ? cstce_g_a 8.00-13.99mhz 3.20.15 0.100.10 0.10.1 1.30.15 1.1 max. 0.40.1 0.5 (ref.) 0.5 (ref.) 0.90.1 3.0 max. 0.40.1 (1) (2) (3) 0.40.1 1.20.1 1.20.1 0.40.1 0.40.1 0.5 (ref.) (in mm) ? : eiaj monthly      code ? cstce_v_c 14.00-20.00mhz continued on the following page. p16e.pdf nov.22,2012 7 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 2

 continued from the preceding page. m ? 3.70.2 3.10.2 1.30.1 (0.5) (3) 0.40.2 0.50.3 0.50.3 0.50.3 0.40.2 0.50.2 (0.5) (1) (0.5) (2) 1.60.2 1.850.3 1.60.2 terminals (1) and (3) are interchangeable. terminal (2) should be soldered only to fix the resonator onto pcb terminal (2) should be electrically floating so it cannot be connected anywhere. (in mm) thickness varies with frequency. ?: eiaj monthly code csacv_x_q 20.01-70.00mhz m ? 3.70.2 3.10.2 1.30.1 (0.7) (3) 0.40.2 0.50.3 0.50.3 0.50.3 0.40.2 0.50.2 (0.7) (1) (0.9) (2) 1.60.2 1.850.3 1.60.2 (in mm) thickness varies with frequency and  built-in capacitance. ?: eiaj code cstcv_x_q 20.01-70.00mhz part number oscillating frequency (mhz) initial tolerance temperature stability (%) temperature range (c) cstcc_g_a 2.00 to 3.99 0.5% 0.4 [-0.6% to +0.3%:built-in capacitance 47pf type within freq.2.00 to 3.49mhz] -40 to 125 cstcr_g_b 4.00 to 7.99 0.5% 0.15 -40 to 125 cstce_g_a 8.00 to 13.99 0.5% 0.2 -40 to 125 cstce_v_c 14.00 to 20.00 0.5% 0.15 -40 to 125 csacv_x_q 20.01 to 70.00 0.5% 0.3 -40 to 125 cstcv_x_q 20.01 to 70.00 0.5% 0.3 -40 to 125 irregular or stopped oscillation may occur under unmatched circuit conditions. please check the actual conditions prior to use. rf rd vdd c1 c2 to frequency counter (1) (3) (2) c  oscillation frequency measuring circuit cstcc_g_a vdd rf to frequency counter 5pf 1m rd c1 c2 (1) (3) (2) cstce_g_a/cstce_v_c/cstcr_g_b/cstcv_x_q vdd rf cl1 cl2 to frequency counter 22f 0.01f + csacv_x_q p16e.pdf nov.22,2012 8 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 2

 3.8~4.4 1.2 1.2 2.5 2.5 1.4 1.2 1.2 land pattern (in mm) c  standard land pattern dimensions cstcc_g_a 2.6 1.6 0.8 0.4 1.5 1.5 0.4 0.4 0.8 0.8 0.7 0.7 land pattern (in mm) cstcr_g_b 0.4 1.90 ~ 2.10 0.4 0.4 0.8 land pattern 0.8 1.2 1.2 (in mm) cstce_g_a 0.4 1.90 ~ 2.10 0.4 0.4 0.8 land pattern 0.8 1.2 1.2 (in mm) 0.5 1.1 0.5 1.1 0.5 1.6 1.6 1.0 3.10.2  1.0 0.5 0.5 land pattern (in mm) cstcv_x_q 0.5 1.1 0.5 1.1 0.5 1.6 1.6 1.0 3.10.2  1.0 0.5 0.5 land pattern (in mm) csacv_x_q p16e.pdf nov.22,2012 9 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 2 cstce_v_c (* this land pattern is not common to cstce_v.)

 -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) temperature (c) +0.2 +0.1 0 -0.1 -0.2 c  oscillation frequency temperature stability cstcc_g_a -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) +0.2 +0.1 0 -0.1 -0.2 temperature (c) cstcr_g_b -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) temperature (c) +0.2 +0.1 0 -0.1 -0.2 cstce_g_a -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) +0.2 +0.1 0 -0.1 -0.2 temperature (c) cstce_v_c -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) temperature (c) +0.2 +0.1 0 -0.1 -0.2 cstcv_x_q -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) temperature (c) +0.2 +0.1 0 -0.1 -0.2 csacv_x_q p16e.pdf nov.22,2012 10 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 2

 application circuits utilization h 23 10k l8 ic : pd78f9222mc-5a4 v dd =5.0v h: 5, 20 l: 1 ceralock r c 1 c 2 ceralock r: cstcr6m00g55b-r0 c 1 =39pf (typ.) c 2 =39pf (typ.) 6 v' dd =7.0v v 2 v 1 c  pd78f9222mc-5a4 (renesas) 8-bit microcomputer h7 23 24 l ic : m30260f8agp (high*) v cc =5.0v h: 11, 46, 47, 48 l: 4, 9, 44 *high: xin-xout drive capacity select bit ceralock r c 1 c 2 ceralock r: cstce10m0g55a-r0 c 1 =33pf (typ.) c 2 =33pf (typ.) v 2 v 1 c  m30260f8agp (renesas) 16-bit microcomputer h 93 92 l ic : mb90f347d v cc =5.0v ceralock r c 1 c 2 ceralock r: cstce8m00g55a-r0 c 1 =33pf (typ.) c 2 =33pf (typ.) v 2 v 1 h: 15, 32, 65, 90 l: 16, 35, 44, 66, 91 c  mb90f347d (fujitsu) 16-bit microcomputer 59 58 gnd evaluation board ic : mc68hc908az60avfu v dd =5.0v ceralock r: cstce16m0v53c-r0 c 1 =15pf (typ.) c 2 =15pf (typ.) ceralock r c 1 c 2 v 2 v 1 1m c  mc68hc908az60avfu (freescale) 8-bit microcomputer h 42 41 l ic : st72f324j6t3 (ms) v dd =5.0v ceralock r c 1 c 2 ceralock r: cstcr4m00g55b-r0 c 1 =39pf (typ.) c 2 =39pf (typ.) v 2 v 1 h: 13, 21, 32, 43 l: 14, 22, 33, 39, 40 c  st72f324j6t3 (ms) (st microelectronics) 8-bit microcomputer 23l ic : pic12f675-i/p(hs) v dd =5.0v ceralock r: cstce8m00g52a-r0 c 1 =10pf (typ.) c 2 =10pf (typ.) ceralock r c 1 c 2 v 2 v 1 1m h h: 1 l: 4, 8 c  pic12f675-i/p (hs) (microchip) 8-bit microcomputer p16e.pdf nov.22,2012 11 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 2

 notice for automotive please mount component on a circuit board by reflow  soldering. flow soldering is not acceptable. 1. soldering (1) reflow soldering recommendable flux and solder if compelled to mount the component by using soldering  iron, please do not directly touch the component with the   soldering iron. the component terminals or electrical  characteristics may be damaged if excessive thermal  stress is applied. (2) soldering with iron please make the solder volume less than the height of  the substrate to avoid damage to the seal between the  metal cap and the substrate. (3) solder volume do not reuse components removed from a circuit board  after soldering. (4) other the component is recommended with placement  machines that employ optical placement capabilities. the  component may be damaged by excessive mechanical  force. please make sure that you have evaluated by  using placement machines before going into mass  production. do not use placement machines that utilize  mechanical positioning. please contact murata for details  beforehand. (5) conditions for placement machines 150 180 220 245 260 gradual cooling peak pre-heating (150 to 180c) heating (220c min.) 60 to 120s  30 to 60s  temperature (c) flux solder please use rosin based flux,  not water soluble flux. recommendable soldering profile pre-heating heating peak temperature 150 to 180c please use solder (sn-3.0ag-0.5cu) under  the following conditions: standard thickness  of soldering paste: 0.10 to 0.15mm. 220c min. upper limit: 260c lower limit: 245c 60 to 120s 30 to 60s 1s max. 5s max. temperature shall be measured on the surface of component. recommendable soldering with iron heating of the soldering iron watt shape of the soldering iron 350c max. 30w max. ?3mm max. 5s max. at one terminal sn-3.0ag-0.5cu soldering time solder continued on the following page. c  soldering and mounting (cstcc/cstcr/cstce_v/cstce_g series) p16e.pdf nov.22,2012 12 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 notice for automotive conformal coating of the component is acceptable.  however, the resin material, curing temperature, and  other process conditions should be evaluated to confirm  stable electrical characteristics are maintained. 3. coating continued from the preceding page. dtv60c (dt=component-solvent)  *1 ex. if the component is immersed at +90c into            cleaning solvent at +60c, then dt=30c.  (2) temperature difference : dt *1  5 minutes max. by air blow at +80c max.  (4) drying  (a) total washing time should be within 10 minutes.  (b) the component may be damaged if it is washed with  chlorine, petroleum, or alkali cleaning solvent. (5) other  (a) ultrasonic wash  1 minute max. in above solvent at +60c max.   (frequency: 28khz, output: 20w/l)  (b) immersion wash  5 minutes max. in above solvent at +60c max.  (c) shower or rinse wash  5 minutes max. in above solvent at +60c max. (3) conditions hcfc, isopropanol, tap water, demineralized water,  cleanthrough750h, pine alpha 100s, techno care frw  2. wash (1) cleaning solvents  p16e.pdf nov.22,2012 13 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 notice for automotive please mount component on a circuit board by reflow  soldering. flow soldering is not acceptable. 1. soldering (1) reflow soldering recommendable flux and solder if compelled to mount the component by using soldering  iron, please do not directly touch the component with the   soldering iron. the component terminals or electrical  characteristics may be damaged if excessive thermal  stress is applied. (2) soldering with iron do not reuse components removed from a circuit board  after soldering. (3) other the component is recommended with placement  machines that employ optical placement capabilities. the  component may be damaged by excessive mechanical  force. please make sure that you have evaluated by  using placement machines before going into mass  production. do not use placement machines that utilize  mechanical positioning. please contact murata for details  beforehand. (4) conditions for placement machines 150 180 220 245 260 gradual cooling peak pre-heating (150 to 180c) heating (220c min.) 60 to 120s  30 to 60s  temperature (c) flux solder please use rosin based flux,  not water soluble flux. recommendable soldering profile pre-heating heating peak temperature 150 to 180c please use solder (sn-3.0ag-0.5cu) under  the following conditions: standard thickness  of soldering paste: 0.10 to 0.15mm. 220c min. upper limit: 260c lower limit: 245c 60 to 120s 30 to 60s 1s max. 5s max. temperature shall be measured on the surface of component. recommendable soldering with iron heating of the soldering iron watt shape of the soldering iron 350c max. 30w max. ?3mm max. 5s max. at one terminal sn-3.0ag-0.5cu soldering time solder continued on the following page. hcfc, isopropanol, tap water, demineralized water,  cleanthrough750h, pine alpha 100s, techno care frw  2. wash (1) cleaning solvents  dtv60c (dt=component-solvent)  *1 ex. if the component is immersed at +90c into            cleaning solvent at +60c, then dt=30c.  (2) temperature difference : dt *1  c  soldering and mounting (cstcv/csacv series) p16e.pdf nov.22,2012 14 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 notice for automotive conformal coating of the component is acceptable.  however, the resin material, curing temperature, and  other process conditions should be evaluated to confirm  stable electrical characteristics are maintained. 3. coating continued from the preceding page. 5 minutes max. by air blow at +80c max.  (4) drying  (a) total washing time should be within 10 minutes.  (b) the component may be damaged if it is washed with  chlorine, petroleum, or alkali cleaning solvent. (5) other  (a) ultrasonic wash  1 minute max. in above solvent at +60c max.   (frequency: 28khz, output: 20w/l)  (b) immersion wash  5 minutes max. in above solvent at +60c max.  (c) shower or rinse wash  5 minutes max. in above solvent at +60c max. (3) conditions p16e.pdf nov.22,2012 15 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 notice for automotive c storage and operating conditions c rating the component may be damaged if excessive mechanical  stress is applied. c handling "ceralock" may stop oscillating or oscillate  irregularly under improper circuit conditions. 1. product storage conditions    please store the products in a room where the     temperature/humidity is stable, and avoid such    places where there are large temperature changes.    please store the products under the following     conditions:      temperature: -10 to +40c     humidity: 15 to 85% r.h. 2. expiration date on storage    expiration date (shelf life) of the products is six     months after delivery under the conditions of a     sealed and unopened package. please use the products    within six months after delivery. if you store the     products for a long time (more than six months),    use carefully because the products may be degraded     in solderability and/or rusty.    please confirm solderability and characteristics     for the products regularly. 3. notice on product storage  (1) please do not store the products in a chemical        atmosphere (acids, alkali, bases, organic gas,        sulfides and so on), because the characteristics        may be reduced in quality, and/or be degraded in        the solderability due to the storage in a        chemical atmosphere.   (2) please do not put the products directly on the         floor without anything under them to avoid damp         and/or dusty places.   (3) please do not store the products in places         such as: in a damp heated place, in a place where        direct sunlight comes in, in a place applying         vibrations.   (4) please use the products immediately after the         package is opened, because the characteristics         may be reduced in quality, and/or be degraded in         the solderability due to storage under the poor         conditions.   (5) please do not drop the products to avoid cracking         of ceramic elements. 4. other    conformal coating of the component is acceptable.    however, the resin material, curing temperature, and     other process conditions should be evaluated to     confirm that stable electrical characteristics are     maintained.    please be sure to consult with our sales representatives    or engineers whenever and prior to using the products. p16e.pdf nov.22,2012 16 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 packaging for automotive (in mm) (pcs.) ab cstcc_g_a cstcr_g_b cstcr_g15c cstce_g_a cstce_g15c cstce_v_c cstce_v13c cstcv_x_q csacv_x_q part number plastic tape ?180mm plastic tape ?330mm bulk dimensions 2,000 3,000 3,000 3,000 3,000 3,000 3,000 2,000 2,000 6,000 9,000 9,000 9,000 9,000 9,000 9,000 6,000 6,000 500 500 500 500 500 500 500 500 500 a a a b b b b a a trailer leader empty components cover film 2.00.5 160-190 13.0 +1.0   0 0 C1.5 17.01.0 (?180       ) 0 C1.5 (?180       ) ?13.00.2 400-560 empty 160 min. trailer 160-190 empty 160 min. 400-560 cover film leader empty components ?13.00.2 2.00.5 13.01.0 c dimensions of reel the order quantity should be an integral multiple of the "minimum quantity" shown above. +1.0   0 9.0 c  minimum quantity (in mm) 4.00.1 2.00.05 (9.5) 4.00.1 ?1.5 +0.1 -0 ?1.5 +0.1 -0 12.00.2 5.50.05 1.750.1 0.30.05 1.250.05 (1.85 max.) 2.20.1 direction of feed (3) 10 cover film the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. (3)(2)(1) 4.70.1 c  dimensions of taping cstcr_g15c (in mm) 2.00.05 4.00.1 (3?) 3.50.05 8.00.2 1.750.1 0.250.05 0.900.10 (1.30 max.) 10 (5.2) cover film direction of feed the cover film peel strength force 0.1 to 0.7n   the cover film peel speed 300mm/min. 4.00.1 ?1.5  -0.0 +0.1 ?1.0  -0.0 +0.2 1.50  -0.05 +0.10 (3)(2)(1) 3.40  -0.05 +0.10 cstce_g15c continued on the following page. p16e.pdf nov.22,2012 17 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 packaging for automotive continued from the preceding page. dimensions of carrier tape (in mm) 4.00.1 cover film 4.00.1 2.00.05 8.00.2 ?1.5 +0.1 -0.0 ?1.0 +0.1 -0.0 +0.10 -0.05 3.50.05 1.750.1 3.450.1 direction of feed 0.250.05 (1.40 max.) 1.100.05 (3) 1.50 the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. 10 (5.2) (2)(3) (1) c  dimensions of taping cstce_v13c (in mm) 4.00.1 2.00.05 +0.3 -0.0 ?1.550.05 ?1.5 1.750.1 5.50.05 12.00.2 7.60.1 4.00.1 (9.5) 3.30.1 the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. cover film 10 (3) t1 ?1 t2 ?2 0.30.05 direction of feed (3) (1) frequency range ?1, ? 2: dimensions vary with frequency range of ceralock r. 2.00C2.99mhz 3.00C3.99mhz 1.850.05 2.45 max. 1.650.05 2.25 max. (2) t1 ?1 t2 ?2 cstcc_g_a (in mm) 4.00.1 2.00.05 (9.5) 4.00.1 (3)(2)(1) ?1.5 +0.1 -0 ?1.5 +0.1 -0 12.00.2 5.50.05 1.750.1 4.70.1 2.20.1 direction of feed (3) 10 cover film the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. 0.30.05 1.250.05 (1.85 max.) cstcr_g_b (in mm) 2.00.05 4.00.1 (3?) 3.50.05 8.00.2 1.750.1 0.250.05 0.900.10 (1.30 max.) 10 (5.2) cover film direction of feed the cover film peel strength force 0.1 to 0.7n   the cover film peel speed 300mm/min. 4.00.1 ?1.5  -0.0 +0.1 ?1.0  -0.0 +0.2 1.50  -0.05 +0.10 (3)(2)(1) 3.40  -0.05 +0.10 cstce_g_a dimensions of carrier tape (in mm) 4.00.1 cover film 4.00.1 2.00.05 8.00.2 ?1.5 +0.1 -0.0 ?1.0 +0.1 -0.0 +0.10 -0.05 3.50.05 1.750.1 3.450.1 direction of feed 0.250.05 (1.40 max.) 1.100.05 (3) 1.50 the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. 10 (5.2) (2)(3) (1) cstce_v_c (in mm) thickness of ceralock r ?1, ?2: dimensions vary with product thickness of ceralock r. cover film the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. direction of feed 1.50C1.40 1.30C1.20 1.10C1.00 t1 ?1 t2 ?2 1.650.1 2.0 max. 1.450.1 1.8 max. 1.20.1 1.5 max. 4.00.1 10 2.00.1 12.00.2 5.50.1 1.750.1 +0.1 C0.0 ?1.5 +0.2 C0.0 ?1.5 t1 ?1 t2 ?2 0.30.1 (9.5) (3) (3)(2)(1) 4.10.1 4.00.1 +0.1 C0.05 3.35 cstcv_x_q (in mm) thickness of ceralock r ?1, ?2: dimensions vary with product thickness of ceralock r. cover film the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. direction of feed 1.50C1.40 1.30C1.20 1.10C1.00 t1 ?1 t2 ?2 1.650.1 2.0 max. 1.450.1 1.8 max. 1.20.1 1.5 max. 4.00.1 10 2.00.1 12.00.2 5.50.1 1.750.1 +0.1 C0.0 ?1.5 +0.2 C0.0 ?1.5 t1 ?1 t2 ?2 0.30.1 (9.5) (3) (3)(2)(1) 4.10.1 4.00.1 +0.1 C0.05 3.35 csacv_x_q p16e.pdf nov.22,2012 18 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 ceramic resonators (ceralock r ) mhz chip type -tight frequency tolerance for general usage- chip type ceralock(r) with built-in load capacitors provides high accuracy in an extremely small package. murata's frequency adjustment and packaging technology  expertise has enabled the development of the chip  ceralock(r) with built-in load capacitors. high-density mounting is made possible by the small  package and the elimination of the need for an external load capacitor. c  features 1. oscillation circuits do not require external load      capacitors. 2. available in a wide frequency range. 3. extremely small and have a low pro? le. 4. no adjustment is necessary for oscillation circuits. c  applications 1. clock oscillators for usb (full-speed)      controller ics 2. audio equipment and musical instruments, etc. 3. other applications for replacement of crystal      oscillators 4.50.1 4.1 max. 0.4 (ref.) 0.40.1 0.40.1 0.40.1 (3) (2) (1) 0.60.05 0.750.1 1.50.1 1.50.1 0.4 (ref.) 0.4 (ref.) 0.20.2 0.300.20 2.00.1 1.10.1 1.4 max. ? : eiaj monthly      code (in mm) ? 3.20.15 1.30.15 0.50 (ref.) 0.50 (ref.) 0.50 (ref.) 3.0 max. 0.100.10 0.40.1 0.40.1 1.20.1 1.20.1 (1) (2) (3) 0.10.1 1.1 max. 0.40.1 0.700.10 0.40.1 0.40.1 (in mm) ? ? : eiaj monthly      code 3.20.15 0.100.10 0.10.1 1.30.15 1.1 max. 0.40.1 0.5 (ref.) 0.5 (ref.) 0.90.1 3.0 max. 0.40.1 (1) (2) (3) 0.40.1 1.20.1 1.20.1 0.40.1 0.40.1 0.5 (ref.) (in mm) ? : eiaj monthly      code ? 2.50.2 1.4 max. thickness varies with frequency and  built-in capacitance. ? : eiaj code 0.50.2 0.50.2 0.50.2 1.00.2 1.00.2 1.250.2 (0.5) (3) (0.5) (1) (0.5) (2) 0.05 +0.10 - 0.05 0.05 +0.10 - 0.05 0.4 +0.3 - 0.2 0.4 +0.3 - 0.2 0.4 +0.3 - 0.2 ? 2.00.2 (in mm) cstcw_x11 20.01-48.00mhz part number oscillating frequency (mhz) initial tolerance temperature stability (%) temperature range (c) cstcr_g15l 4.00 to 7.99 0.1% 0.08 0 to 70 cstcr_gh5l 4.00 to 7.99 0.07% 0.08 0 to 70 cstce_g15l 8.00 to 13.99 0.1% 0.08 0 to 70 cstce_gh5l 8.00 to 13.99 0.07% 0.08 0 to 70 cstce_v13l 14.00 to 20.00 0.1% 0.08 0 to 70 cstce_vh3l 14.00 to 20.00 0.07% 0.08 0 to 70 cstcw_x11 20.01 to 48.00 0.1% 0.1 0 to 70 irregular or stopped oscillation may occur under unmatched circuit conditions. please check the actual conditions prior to use. p16e.pdf nov.22,2012 19 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 3 cstcr_g15l/cstcr_gh5l 4.00-7.99mhz cstce_g15l/cstce_gh5l 8.00-13.99mhz cstce_v13l/cstce_vh3l 14.00-20.00mhz

 vdd rf to frequency counter 5pf 1m rd c1 c2 (1) (3) (2) c  oscillation frequency measuring circuit rf rd vdd c1 c2 to frequency counter (1) (3) (2) cstcw_x11 2.6 0.4 1.5 1.5 1.1 0.4 0.4 1.1 land pattern (in mm) c  standard land pattern dimensions 0.4 1.90 ~ 2.10 0.4 0.4 0.8 land pattern 0.8 1.2 1.2 (in mm) cstce_g15l/cstce_gh5l 0.4 1.90 ~ 2.10 0.4 0.4 0.8 land pattern 0.8 1.2 1.2 (in mm) 0.5 0.50.5 0.5 1.0 1.0 0.8 0.8 2.0 0.3 0.3 0.5 land pattern (in mm) cstcw_x11 p16e.pdf nov.22,2012 20 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 3 cstcr_g15l/cstcr_gh5l/cstce_g15l/ cstce_gh5l/cstce_v13l/cstce_vh3l cstcr_g15l/cstcr_gh5l (* this land pattern is not common to cstcr_g.) cstce_v13l/cstce_vh3l (* this land pattern is not common to cstce_v.)

 -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) +0.2 +0.1 0 -0.1 -0.2 temperature (c) c  oscillation frequency temperature stability cstcr_g15l/cstcr_gh5l -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) temperature (c) +0.2 +0.1 0 -0.1 -0.2 cstce_g15l/cstce_gh5l -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) +0.2 +0.1 0 -0.1 -0.2 temperature (c) cstce_v13l/cstce_vh3l oscillating frequency shift (%) temperature (c) -40 -20 0 +20 +40 +60 +80 +100 +0.2 +0.1 0 -0.1 -0.2 cstcw_x11 p16e.pdf nov.22,2012 21 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 3

 application circuits utilization 14 13 gnd evaluation board ic : m66291gp v set =3.3v ceralock r: cstcr6m00g15 ppp-r0 c 1 =39pf (typ.) c 2 =39pf (typ.) v 1 220 1m ceralock r c 1 c 2 v 2 c  m66291gp (renesas) usb transceiver h82 18 fout 23 24 l ic : mn102hf74ghl v dd =3.3v h: 1~17, 22, 25, 26~42, 54, 58~60, 66~81, 83~91 l: 19, 20, 43~53, 55~57, 61~65, 82, 92~100 ceralock r c 1 c 2 ceralock r: cstce12m0g15l pp-r0 c 1 =33pf (typ.) c 2 =33pf (typ.) v 2 v 1 c  mn102hf74ghl (panasonic) 16-bit microcontroller 67l l1 ic : lc87f1964a v dd =5.0v ceralock r: cstce12m0g15l pp-r0 c 1 =33pf (typ.) c 2 =33pf (typ.) hh1 v 2 v 1 470 ceralock r c 1 c 2 h: 8, 19, 39 l: 5, 20, 40 h1: 31, 33   l1: 29, 30, 32, 34~36 10k 10k c  lc87f1964a (sanyo) 8-bit microcontroller h 30 29 gnd ic : tusb2046b v cc =3.3v ceralock r c 1 c 2 ceralock r: cstcr6m00g15 ppp-r0 c 1 =39pf (typ.) c 2 =39pf (typ.) v 2 v 1 1m h: 3, 25 l: 7, 28 c  tusb2046b (texas instruments) usb 4-port hub h 48 47 gnd evaluation board ic : isp1181bdgg v set =3.3v ceralock r c 1 c 2 ceralock r: cstcr6m00g15 ppp-r0 c 1 =39pf (typ.) c 2 =39pf (typ.) v 2 v 1 c  isp1181bdgg (philips) usb controller p16e.pdf nov.22,2012 22 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 3

 ceramic resonators (ceralock r ) mhz chip type -standard frequency tolerance for general usage- chip type ceralock(r) with built-in load capacitors  provides an extremely small package. murata's package technology expertise has enabled the  development of the chip ceralock(r) with built-in  load capacitors. high-density mounting can be realized because of the  small package and the elimination of the need for an  external load capacitor. c  features 1. oscillation circuits do not require external load      capacitors. 2. available in a wide frequency range. 3. extremely small and have a low pro? le. 4. no adjustment is necessary for oscillation circuits. c  applications 1. clock oscillators for microprocessors 2. small electronic equipment such as handheld phone,      digital video camcorder (dvc), digital still camera      (dsc), portable audio player, etc. 3. storage media and memory     (hdd, optical storage device, fdd, flash memory      card, etc.) 4. of? ce automation equipment     (mobile pc, mouse, keyboard, etc.) 5. audio-visual applications     (tv, dvd-hdd recorder, audio equipment, remote      control, etc.) 6. home appliances     (air conditioner, microwave oven, refrigerator,      washing machine, etc.) 0.45  (ref.) 1.20.2 6.6 max. (3) (2) (1) 0.30.3 0.50.05 2.50.1 2.50.1 1.10.1 7.20.2 3.00.2 t 0.450.3 ? ? : eiaj code t : 1.750.05     (2.002.99mhz) t : 1.550.05     (3.00mhz) 1.40.2 1.20.2 0.45  (ref.) 0.45  (ref.) 2.1 max. (in mm) cstcc_g 2.00-3.99mhz 4.50.1      ? 4.1 max. 0.80.1 0.750.1 1.50.1 1.50.1 0.40.1 0.40.1 0.40.1 0.80.1 0.80.1 0.4 (ref.) 0.4 (ref.) 0.4 (ref.) 0.40.05 0.20.2 0.30.2 2.00.1 1.4 max. (2) (1) (3) 1.150.05 ? : eiaj monthly      code (in mm) cstcr_g 4.00-7.99mhz 3.20.15 1.30.15 0.50 (ref.) 0.50 (ref.) 0.50 (ref.) 3.0 max. 0.100.10 0.40.1 0.40.1 1.20.1 1.20.1 (1) (2) (3) 0.10.1 1.1 max. 0.40.1 0.700.10 0.40.1 0.40.1 (in mm) ? cstce_g/cstce_g_z 8.00-13.99mhz 3.20.15 0.100.10 0.10.1 1.30.15 1.1 max. 0.40.1 0.62 (ref.) 0.62 (ref.) 0.90.1 3.0 max. 0.60.10.40.1 0.60.1 (1)(2)(3) 0.650.1 0.950.1 0.950.1 0.45 (ref.) (in mm) cstce_v 14.00-20.00mhz 0.52 (ref.) 0.41 (ref.) 0.52 (ref.) 2.00.15 1.30.15 0.850.1 1.1 max. 0.100.10 0.0750.075 0.40.1 1.85 max. 0.50.1 0.30.1 0.70.1 0.70.1 0.30.1 0.50.1 (1)(2)(3) (in mm) cstcg_v 20.00-33.86mhz (ultra small) continued on the following page. p16e.pdf nov.22,2012 23 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 4

 continued from the preceding page. 2.50.2 1.2 max. thickness varies with frequency. ? : eiaj code 0.50.2 0.50.2 1.00.2 1.00.2 1.250.2 (0.5) (0.5) 0.05 +0.10 - 0.05 0.05 +0.10 - 0.05 0.4 +0.3 - 0.2 0.4 +0.3 - 0.2 ? 2.00.2 (in mm) csacw_x 20.01-70.00mhz 2.50.2 1.4 max. thickness varies with frequency and  built-in capacitance. ? : eiaj code 0.50.2 0.50.2 0.50.2 1.00.2 1.00.2 1.250.2 (0.5) (3) (0.5) (1) (0.5) (2) 0.05 +0.10 - 0.05 0.05 +0.10 - 0.05 0.4 +0.3 - 0.2 0.4 +0.3 - 0.2 0.4 +0.3 - 0.2 ? 2.00.2 (in mm) cstcw_x 20.01-70.00mhz part number oscillating frequency (mhz) initial tolerance temperature stability (%) temperature range (c) cstcc_g 2.00 to 3.99 0.5% 0.3 [0.4%:built-in capacitance 47pf type within freq.2.00 to 3.49mhz] -20 to 80 cstcr_g 4.00 to 7.99 0.5% 0.2 -20 to 80 cstce_g 8.00 to 13.99 0.5% 0.2 -20 to 80 cstce_g_z 8.00 to 13.99 0.5% 0.2 -40 to 125 cstce_v 14.00 to 20.00 0.5% 0.3 -20 to 80 cstcg_v 20.00 to 33.86 0.5% 0.3 -20 to 80 csacw_x 20.01 to 70.00 0.5% 0.2 -20 to 80 cstcw_x 20.01 to 70.00 0.5% 0.2 -20 to 80 irregular or stopped oscillation may occur under unmatched circuit conditions. please check the actual conditions prior to use. vdd rf to frequency counter 5pf 1m rd c1 c2 (1) (3) (2) c  oscillation frequency measuring circuit cstcr_g/cstce_g/cstce_g_z/cstce_v/cstcg_v rf rd vdd c1 c2 to frequency counter (1) (3) (2) cstcc_g/cstcw_x rf rd vdd cl2 cl1 to frequency counter csacw_x p16e.pdf nov.22,2012 24 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 4

 3.8~4.4 1.2 1.2 2.5 2.5 1.4 1.2 1.2 land pattern (in mm) c  standard land pattern dimensions cstcc_g 2.6 1.6 0.8 0.4 1.5 1.5 0.4 0.4 0.8 0.8 0.7 0.7 land pattern (in mm) 0.4 1.90 ~ 2.10 0.4 0.4 0.8 land pattern 0.8 1.2 1.2 (in mm) cstce_g/cstce_g_z land pattern 0.3 0.3 0.65 0.3 0.65 0.95 0.95 1.6 (in mm) land pattern 0.3 0.3 0.5 0.3 0.5 0.8 0.8 1.6 (in mm) cstcg_v 0.5 0.5 2.0 0.8 0.8 2.0 0.3 0.3 land pattern (in mm) csacw_x 0.5 0.50.5 0.5 1.0 1.0 0.8 0.8 2.0 0.3 0.3 0.5 land pattern (in mm) cstcw_x p16e.pdf nov.22,2012 25 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 4 cstcr_g (* this land pattern is not common to  cstcr_g15c, cstcr_g15l, cstcr_gh5l.) cstce_v (* this land pattern is not common to  cstce_v13c, cstce_v_c, cstce_v13l, cstce_vh3l.)

 oscillating frequency shift (%) temperature (c) -40 -20 0 +20 +40 +60 +80 +100 +0.2 +0.1 0 -0.1 -0.2 c  oscillation frequency temperature stability cstcc_g -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) +0.2 +0.1 0 -0.1 -0.2 temperature (c) cstcr_g -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) temperature (c) +0.2 +0.1 0 -0.1 -0.2 cstce_g/cstce_g_z -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) +0.2 +0.1 0 -0.1 -0.2 temperature (c) cstce_v -60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 oscillating frequency shift (%) temperature (c) +0.2 +0.1 0 -0.1 -0.2 cstcg_v oscillating frequency shift (%) temperature (c) -40 -20 0 +20 +40 +60 +80 +100 +0.2 +0.1 0 -0.1 -0.2 csacw_x oscillating frequency shift (%) temperature (c) -40 -20 0 +20 +40 +60 +80 +100 +0.2 +0.1 0 -0.1 -0.2 cstcw_x p16e.pdf nov.22,2012 26 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 4

 application circuits utilization h6 11 10 l12 0.1f ic : pd78f0533gb v dd =5.0v 10k h: 15, 16, 47 l: 9, 13, 14, 48 ceralock r c 1 c 2 ceralock r: cstcr4m00g55-r0 c 1 =39pf (typ.) c 2 =39pf (typ.) v 2 v 1 c  pd78f0533gb (renesas) 8-bit microcomputer a14 a15 gnd evaluation board ic : tmp19a43fdxbg v cc =1.5v xin: a14 xout: a15 ceralock r c 1 c 2 ceralock r: cstce10m0g52-r0 c 1 =10pf (typ.) c 2 =10pf (typ.) v cc '=2.5v v cc ''=3.3v v 2 v 1 c  tmp19a43fdxbg (toshiba) 32-bit microcomputer h 14 13 lv dd 2 10f ic : mn103sfc2d v dd =5.0v h: 9, 17, 34 l: 7, 15, 36 v dd 2: 16, 38 ceralock r c 1 c 2 ceralock r: cstcr5m00g55z-r0 c 1 =39pf (typ.) c 2 =39pf (typ.) v 2 v 1 c  mn103sfc2d (panasonic) 32-bit microcomputer h 56 55 l ic : mb95f128h v cc =5.0v h: 3, 28, 51, 79 l: 4, 29, 54, 57 ceralock r c 1 c 2 ceralock r: cstce8m00g52-r0 c 1 =10pf (typ.) c 2 =10pf (typ.) v 2 v 1 c  mb95f128h (fujitsu) 8-bit microcomputer h 16 15 gnd evaluation board ic : pic16f716-i/so(hs) v dd =5.0v ceralock r c 1 c 2 ceralock r: cstce12m0g52-r0 c 1 =10pf (typ.) c 2 =10pf (typ.) v 2 v 1 1m c  pic16f716-i/so (microchip) 8-bit microcomputer h 11 10 l6 0.1f ic : hd64f36077gh v cc =5.0v h: 3, 7, 12 l: 8, 9 ceralock r c 1 c 2 ceralock r: cstce8m00g52-r0 c 1 =10pf (typ.) c 2 =10pf (typ.) v 2 v 1 c  hd64f36077gh (renesas) 16-bit microcomputer continued on the following page. p16e.pdf nov.22,2012 27 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 4

 application circuits utilization continued from the preceding page. h14 12 13 l10 ic : pd70f3215hygc v dd =5.0v h: 1, 5, 9, 34, 70 l: 2, 8, 11, 33, 69 ceralock r c 1 c 2 ceralock r: cstcr5m00g55-r0 c 1 =39pf (typ.) c 2 =39pf (typ.) v 2 v 1 10f c  pd70f3215hygc (renesas) 32-bit microcomputer h 24 23 l ic : atmega128 v cc =5.0v h: 21, 52, 64 l: 22, 53, 63 ceralock r c 1 c 2 ceralock r: cstce8m00g52-r0 c 1 =10pf (typ.) c 2 =10pf (typ.) v 2 v 1 c  atmega128 (atmel) 8-bit microcomputer h18 15 14 l ic : st7flite29f2b6 v dd =5.0v h: 17 l: 16 ceralock r c 1 c 2 ceralock r: cstce16m0v53-r0 c 1 =15pf (typ.) c 2 =15pf (typ.) v 2 v 1 c  st7flite29f2b6 (st microelectronics) 8-bit microcomputer 58 57 l ic : tms320f2810pbka  v dd 1=1.8v ceralock r: cstce15m0v53-r0 c 1 =15pf (typ.) c 2 =15pf (typ.) v dd 2=3.3v h1 h2 v 2 v 1 100 ceralock r c 1 c 2 h1: 20, 29, 42, 56, 63, 74, 82, 94, 99,         100, 102, 110, 114 h2: 1, 13, 14, 25, 49, 52, 83, 104, 118 l: 12, 15, 17, 26, 30, 39, 53, 59, 62, 73,      88, 95, 103, 109, 115, 117, 128 c  tms320f2810pbka (texas instruments) 32-bit microcomputer p16e.pdf nov.22,2012 28 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 4

 ceramic resonators (ceralock r ) mhz lead type -standard frequency tolerance for general usage- murata's ceramic resonator, ceralock(r) with built-in  load capacitors, has been widely applied as the most  suitable component for clock oscillators in a broad  range of microprocessors. the cstls series can be used in the design of  oscillation circuits not requiring external load  capacitors, enabling both high-density mounting and  cost reduction. c  features 1. oscillation circuits do not require external load      capacitors.     there is some variation in built-in capacitance      values applicable to various ics. 2. stable over a wide temperature range. 3. compact, lightweight and exhibit     superior shock resistance performance. 4. enable the design of oscillator circuits      requiring no adjustment. 5. cost-effective and reliable availability c  applications 1. dtmf generators 2. clock oscillators for microcomputers 3. remote control units 4. automated of? ce equipment ??? ??? : weekly date code (in mm) 8.01.0 3.01.0 5.50.5 3.50.3 ?0.480.05 2.50.2 2.50.2 0.7 (ref.) 0.7 (ref.) 7.0 (ref.) (3) (2) (1) cstls_g 3.40-10.00mhz ? 5.51.0 2.50.2 2.50.2 (in mm) 6.50.5 3.50.3 ?0.480.05 t ?1 t ?1 (3) (2) (1) : 3.51.0 (16.0032.99mhz)   3.01.0 (33.0070.00mhz) ?    : eiaj monthly code cstls_x 16.00-70.00mhz part number oscillating frequency (mhz) initial tolerance temperature stability (%) temperature range (c) cstls_g 3.40 to 10.00 0.5% 0.2 [-0.4% to +0.2%:built-in capacitance 47pf type] -20 to 80 cstls_x 16.00 to 70.00 0.5% 0.2 -20 to 80 irregular or stopped oscillation may occur under unmatched circuit conditions. please check the actual conditions prior to use. the order quantity should be an integral multiple of the "minimum quantity" shown in the packaging page. rf rd vdd c1 c2 to frequency counter (1) (3) (2) c  oscillation frequency measuring circuit cstls_g/cstls_x p16e.pdf nov.22,2012 29 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 5

 oscillating frequency shift (%) temperature (c) C40 +0.50 +0.25 0 C0.25 C0.50 0 40 80 120 c  oscillation frequency temperature stability cstls_g temperature (c) oscillating frequency shift (%) 0.3 0.2 0.1 0.0 C 0.1 C 0.2 C 0.3 C50 C30 C10 10 30 50 70 90 110 130 cstls_x p16e.pdf nov.22,2012 30 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 5

 application circuits utilization h25 28 29 l m38235g6hp v cc =5.0v h: 71 l: 30, 73 ceralock r c 1 c 2 ceralock r: cstls8m00g53-b0 c 1 =15pf (typ.) c 2 =15pf (typ.) v 2 v 1 c  m38235g6hp (renesas) 8-bit microcomputer 26 h' h 2 67l l' 10kf 2.2kf ic : lc87f5g32a v dd =5.0v 10k 10k 100pf 47000pf 510 h: 8, 19, 39 l: 5, 20, 40 h': 29, 31, 35 l': 30, 32~34, 36 ceralock r c 1 c 2 ceralock r: cstls5m00g53-b0 c 1 =15pf (typ.) c 2 =15pf (typ.) v 2 v 1 c  lc87f5g32a (sanyo) 8-bit microcomputer p16e.pdf nov.22,2012 31 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering. 5

 notice for general usage -mhz chip type-  please mount component on a circuit board by reflow  soldering. flow soldering is not acceptable. 1. soldering (1) reflow soldering recommendable flux and solder if compelled to mount the component by using soldering  iron, please do not directly touch the component with the   soldering iron. the component terminals or electrical  characteristics may be damaged if excessive thermal  stress is applied. (2) soldering with iron please make the solder volume less than the height of  the substrate to avoid damage to the seal between the  metal cap and the substrate. (3) solder volume do not reuse components removed from a circuit board  after soldering. (4) other the component is recommended with placement  machines that employ optical placement capabilities. the  component may be damaged by excessive mechanical  force. please make sure that you have evaluated by  using placement machines before going into mass  production. do not use placement machines that utilize  mechanical positioning. please contact murata for details  beforehand. (5) conditions for placement machines 150 180 220 245 260 gradual cooling peak pre-heating (150 to 180c) heating (220c min.) 60 to 120s  30 to 60s  temperature (c) flux solder please use rosin based flux,  not water soluble flux. recommendable soldering profile pre-heating heating peak temperature 150 to 180c please use solder (sn-3.0ag-0.5cu) under  the following conditions: standard thickness  of soldering paste: 0.10 to 0.15mm. 220c min. upper limit: 260c lower limit: 245c 60 to 120s 30 to 60s 1s max. 5s max. temperature shall be measured on the surface of component. recommendable soldering with iron heating of the soldering iron watt shape of the soldering iron 350c max. 30w max. ?3mm max. 5s max. at one terminal sn-3.0ag-0.5cu soldering time solder continued on the following page. c  soldering and mounting (cstcc series) p16e.pdf nov.22,2012 32 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 notice for general usage -mhz chip type-  conformal coating of the component is acceptable.  however, the resin material, curing temperature, and  other process conditions should be evaluated to confirm  stable electrical characteristics are maintained. 3. coating continued from the preceding page. dtv60c (dt=component-solvent)  *1 ex. if the component is immersed at +90c into            cleaning solvent at +60c, then dt=30c.  (2) temperature difference : dt *1  5 minutes max. by air blowing at +80c max.  (4) drying  (a) total washing time should be within 10 minutes.  (b) the component may be damaged if it is washed with  chlorine, petroleum, or alkali cleaning solvent. (5) other  (a) ultrasonic wash  1 minute max. in above solvent at +60c max.   (frequency: 28khz, output: 20w/l)  (b) immersion wash  5 minutes max. in above solvent at +60c max.  (c) shower or rinse wash  5 minutes max. in above solvent at +60c max. (3) conditions hcfc, isopropanol, tap water, demineralized water,  cleanthrough750h, pine alpha 100s, techno care frw  2. wash (1) cleaning solvents  some series do not withstand washing. please check the list at right before use. cstcc (2.00 to 3.49mhz) cstcc (3.50 to 3.99mhz) series wash not available available p16e.pdf nov.22,2012 33 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 notice for general usage -mhz chip type-  please mount component on a circuit board by reflow  soldering. flow soldering is not acceptable. 1. soldering conformal coating or washing of the component is not  acceptable, because it is not hermetically sealed. please contact us if you need a washable component. 2. washing / coating (1) reflow soldering recommendable flux and solder if compelled to mount the component by using soldering  iron, please do not directly touch the component with the   soldering iron. the component terminals or electrical  characteristics may be damaged if excessive thermal  stress is applied. (2) soldering with iron please make the solder volume less than the height of  the substrate to avoid damage to the seal between the  metal cap and the substrate. (3) solder volume do not reuse components removed from a circuit board  after soldering. (4) other the component is recommended with placement machines  that employ optical placement capabilities. the component  may be damaged by excessive mechanical force. please  make sure that you have evaluated by using placement  machines before going into mass production. do not use  placement machines that utilize mechanical positioning.  please contact murata for details beforehand. (5) conditions for placement machines 150 180 220 245 260 gradual cooling peak pre-heating (150 to 180c) heating (220c min.) 60 to 120s  30 to 60s  temperature (c) flux solder please use rosin based flux,  not water soluble flux. recommendable soldering profile pre-heating heating peak temperature 150 to 180c please use solder (sn-3.0ag-0.5cu) under  the following conditions: standard thickness  of soldering paste: 0.10 to 0.15mm. 220c min. upper limit: 260c lower limit: 245c 60 to 120s 30 to 60s 1s max. 5s max. temperature shall be measured on the surface of component. recommendable soldering with iron heating of the soldering iron watt shape of the soldering iron 350c max. 30w max. ?3mm max. 5s max. at one terminal sn-3.0ag-0.5cu soldering time solder c  soldering and mounting (cstcr/cstce_v/cstcg/cstce_g series) continued on the following page. p16e.pdf nov.22,2012 34 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 notice for general usage -mhz chip type-  continued from the preceding page. please mount component on a circuit board by reflow  soldering. flow soldering is not acceptable. 1. soldering conformal coating or washing of the component is not  acceptable, because it is not hermetically sealed. please contact us if you need a washable component. 2. washing / coating (1) reflow soldering recommendable flux and solder if compelled to mount the component by using soldering  iron, please do not directly touch the component with the  soldering iron. the component terminals or electrical  characteristics may be damaged if excessive thermal  stress is applied. (2) soldering with iron do not reuse components removed from a circuit board  after soldering. (3) other the component is recommended with placement  machines that employ optical placement capabilities. the  component may be damaged by excessive mechanical  force. please make sure that you have evaluated by  using placement machines before going into mass  production. do not use placement machines that utilize  mechanical positioning. please contact murata for details  beforehand. (4) conditions for placement machines 150 180 220 245 260 gradual cooling peak pre-heating (150 to 180c) heating (220c min.) 60 to 120s  30 to 60s  temperature (c) flux solder please use rosin based flux,  not water soluble flux. recommendable soldering profile pre-heating heating peak temperature 150 to 180c please use solder (sn-3.0ag-0.5cu) under  the following conditions: standard thickness  of soldering paste: 0.10 to 0.15mm. 220c min. upper limit: 260c lower limit: 245c 60 to 120s 30 to 60s 1s max. 5s max. temperature shall be measured on the surface of component. recommendable soldering with iron heating of the soldering iron watt shape of the soldering iron 350c max. 30w max. ?3mm max. 5s max. at one terminal sn-3.0ag-0.5cu soldering time solder c  soldering and mounting (csacw/cstcw series) p16e.pdf nov.22,2012 35 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 notice for general usage -mhz chip type-  c storage and operating conditions c rating the component may be damaged if excessive mechanical  stress is applied. c handling "ceralock" may stop oscillating or oscillate  irregularly under improper circuit conditions. 1. product storage conditions    please store the products in a room where the     temperature/humidity is stable, and avoid     such places where there are large temperature     changes. please store the products under the     following conditions:      temperature: -10 to +40c     humidity: 15 to 85% r.h. 2. expiration date on storage    expiration date (shelf life) of the products is six     months after delivery under the conditions of a     sealed and unopened package. please use the     products within six months after delivery. if you     store the products for a long time (more than six    months), use carefully because the products may     be degraded in solderability and/or rusty.    please confirm solderability and characteristics     for the products regularly. 3. notice on product storage  (1) please do not store the products in a chemical        atmosphere (acids, alkali, bases, organic gas,        sulfides and so on), because the characteristics        may be reduced in quality, and/or be degraded in        the solderability due to the storage in a        chemical atmosphere.   (2) please do not put the products directly on the         floor without anything under them to avoid damp         and/or dusty places.   (3) please do not store the products in places         such as: in a damp heated place, in a place where        direct sunlight comes in, in a place applying         vibrations.   (4) please use the products immediately after the         package is opened, because the characteristics         may be reduced in quality, and/or be degraded in         the solderability due to storage under the poor         conditions.   (5) please do not drop the products to avoid cracking         of ceramic elements. 4. other    conformal coating or washing of the component is not     acceptable because it is not hermetically sealed.    please be sure to consult with our sales representatives    or engineers whenever and prior to using the products. p16e.pdf nov.22,2012 36 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 notice for general usage -mhz lead type-  c soldering and mounting the component cannot withstand washing. please do not apply excessive mechanical stress to the component and lead terminals during soldering. c storage and operating conditions c rating the component may be damaged if excessive mechanical  stress is applied. c handling "ceralock" may stop oscillating or oscillate  irregularly under improper circuit conditions. 1. product storage conditions    please store the products in a room where the     temperature/humidity is stable, and avoid     such places where there are large temperature     changes. please store the products under the     following conditions:      temperature: -10 to +40c     humidity: 15 to 85% r.h. 2. expiration date on storage    expiration date (shelf life) of the products is six     months after delivery under the conditions of a     sealed and unopened package. please use the     products within six months after delivery. if you     store the products for a long time (more than six    months), use carefully because the products may     be degraded in solderability and/or rusty.    please confirm solderability and characteristics     for the products regularly. 3. notice on product storage  (1) please do not store the products in a chemical        atmosphere (acids, alkali, bases, organic gas,        sulfides and so on), because the characteristics        may be reduced in quality, and/or be degraded in        the solderability due to the storage in a        chemical atmosphere.   (2) please do not put the products directly on the         floor without anything under them to avoid damp         and/or dusty places.   (3) please do not store the products in places         such as: in a damp heated place, in a place where        direct sunlight comes in, in a place applying         vibrations.   (4) please use the products immediately after the         package is opened, because the characteristics         may be reduced in quality, and/or be degraded in         the solderability due to storage under the poor         conditions.   (5) please do not drop the products to avoid cracking         of ceramic elements. 4. other    conformal coating or washing of the component is not     acceptable because it is not hermetically sealed.    please be sure to consult with our sales representatives    or engineers whenever and prior to using the products. p16e.pdf nov.22,2012 37 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 packaging for general usage -mhz chip type-  (in mm) ab cstcc_g cstcr_g cstcr_g15l cstcr_gh5l cstce_g cstce_g15l cstce_gh5l cstce_v cstce_v13l cstce_vh3l cstcg_v cstcw_x cstcw_x11 csacw_x part number plastic tape ?180mm plastic tape ?330mm bulk dimensions 2,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 6,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 9,000 500 500 500 500 500 500 500 500 500 500 500 500 500 500 a a a b b b b b b b b b b b (?180       ) 17.01.0 ?13.00.2 2.00.5 160-190 trailer leader empty 400-560 cover film components trailer 160-190 empty 160 min. empty 160 min. 400-560 cover film leader empty components ?13.00.2 2.00.5 +1.0 C0 9.0 13.01.0 (pcs.)  dimensions of reel the order quantity should be an integral multiple of the "minimum quantity" shown above. 13.0 +1.0 0 0 C1.5 (?180       ) 0 C1.5 c  minimum quantity (in mm) 4.00.1 2.00.05 (9.5) 4.00.1 ?1.5 +0.1 -0 ?1.5 +0.1 -0 12.00.2 5.50.05 1.750.1 0.30.05 1.250.05 (1.85 max.) 2.20.1 direction of feed (3) 10 cover film the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. (3)(2)(1) 4.70.1 c  dimensions of taping cstcr_g15l/cstcr_gh5l (in mm) 2.00.05 4.00.1 (3?) 3.50.05 8.00.2 1.750.1 0.250.05 0.900.10 (1.30 max.) 10 (5.2) cover film direction of feed the cover film peel strength force 0.1 to 0.7n   the cover film peel speed 300mm/min. 4.00.1 ?1.5  -0.0 +0.1 ?1.0  -0.0 +0.2 1.50  -0.05 +0.10 (3)(2)(1) 3.40  -0.05 +0.10 cstce_g15l/cstce_gh5l continued on the following page. p16e.pdf nov.22,2012 38 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 packaging for general usage -mhz chip type-  continued from the preceding page. dimensions of carrier tape (in mm) 4.00.1 cover film 4.00.1 2.00.05 8.00.2 ?1.5 +0.1 -0.0 ?1.0 +0.1 -0.0 +0.10 -0.05 3.50.05 1.750.1 3.450.1 direction of feed 0.250.05 (1.40 max.) 1.100.05 (3) 1.50 the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. 10 (5.2) (2)(3) (1) c  dimensions of taping cstce_v13l/cstce_vh3l (in mm) thickness of ceralock r ?1, ? 2: dimensions vary with product thickness of ceralock r. 1.40C1.20 1.15C1.00 0.95C0.90 t1 ?1 t2 ?2 1.480.1 2.1 max. 1.300.1 1.9 max. 1.120.1 1.7 max. 4.00.1 3.50.1 1.750.1 (1)(3) 8.00.2 (5.5) 2.00.1 (3) 10 cover film the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. +0.1 - 0.0 ?1.5 +0.2 - 0.0 ?1.0 direction of feed 2.80.1 4.00.1 2.30.1 t1 ?1 t2 ?2 0.20.1 (2) cstcw_x11 (in mm) 4.00.1 2.00.05 +0.3 -0.0 ?1.550.05 ?1.5 1.750.1 5.50.05 12.00.2 7.60.1 4.00.1 (9.5) 3.30.1 the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. cover film 10 (3) t1 ?1 t2 ?2 0.30.05 direction of feed (3) (1) frequency range ?1, ? 2: dimensions vary with frequency range of ceralock r. 2.00C2.99mhz 3.00C3.99mhz 1.850.05 2.45 max. 1.650.05 2.25 max. (2) t1 ?1 t2 ?2 cstcc_g (in mm) 4.00.1 2.00.05 (9.5) 4.00.1 (3)(2)(1) ?1.5 +0.1 -0 ?1.5 +0.1 -0 12.00.2 5.50.05 1.750.1 4.70.1 2.20.1 direction of feed (3) 10 cover film the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. 0.30.05 1.250.05 (1.85 max.) cstcr_g (in mm) 2.00.05 4.00.1 (3?) 3.50.05 8.00.2 1.750.1 0.250.05 0.900.10 (1.30 max.) 10 (5.2) cover film direction of feed the cover film peel strength force 0.1 to 0.7n   the cover film peel speed 300mm/min. 4.00.1 ?1.5  -0.0 +0.1 ?1.0  -0.0 +0.2 1.50  -0.05 +0.10 (3)(2)(1) 3.40  -0.05 +0.10 cstce_g dimensions of carrier tape (in mm) 4.00.1 cover film 4.00.1 2.00.05 8.00.2 ?1.5 +0.1 -0.0 ?1.0 +0.1 -0.0 +0.10 -0.05 3.50.05 1.750.1 3.450.1 direction of feed 0.250.05 (1.40 max.) 1.100.05 (3) 1.50 the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. 10 (5.2) (2)(3) (1) cstce_v (in mm) 4.00.1 cover film 4.00.1 2.00.05 8.00.2 ?1.5 +0.1 -0.0 ?1.0 +0.1 -0.0 3.50.05 1.750.1 2.20.05 direction of feed 0.250.05 (1.30 max.) 1.000.05 (3) 1.500.1 the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. 10 (5.2) (2)(3) (1) cstcg_v (in mm) thickness of ceralock r ?1, ?2: dimensions vary with product thickness of ceralock r. 1.40C1.20 1.15C1.00 0.95C0.90 t1 ?1 t2 ?2 1.480.1 2.1 max. 1.300.1 1.9 max. 1.120.1 1.7 max. 4.00.1 3.50.1 1.750.1 8.00.2 (5.5) 2.00.1 (3) 10 cover film the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. +0.1 - 0.0 ?1.5 +0.2 - 0.0 ?1.0 direction of feed 4.00.1 2.30.1 2.80.1 t1 ?1 t2 ?2 0.20.1 csacw_x continued on the following page. p16e.pdf nov.22,2012 39 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 packaging for general usage -mhz chip type-  continued from the preceding page. (in mm) thickness of ceralock r ?1, ? 2: dimensions vary with product thickness of ceralock r. 1.40C1.20 1.15C1.00 0.95C0.90 t1 ?1 t2 ?2 1.480.1 2.1 max. 1.300.1 1.9 max. 1.120.1 1.7 max. 4.00.1 3.50.1 1.750.1 (1)(3) 8.00.2 (5.5) 2.00.1 (3) 10 cover film the cover film peel strength force 0.1 to 0.7n the cover film peel speed 300mm/min. +0.1 - 0.0 ?1.5 +0.2 - 0.0 ?1.0 direction of feed 2.80.1 4.00.1 2.30.1 t1 ?1 t2 ?2 0.20.1 (2) c  dimensions of taping cstcw_x p16e.pdf nov.22,2012 40 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 packaging for general usage -mhz lead type-  part number ammo pack (pcs.) the order quantity should be an integral multiple of the "minimum quantity" shown above. bulk 500 500 cstls_g (3.40 to 10.0mhz) 2,000 cstls_x (16.00 to 70.00mhz) 2,000 c  minimum quantity (in mm) width of diameter height of resonator dimensions of terminal lead length under the hold down tape pitch of component pitch of sprocket hole length from sprocket hole center to lead length from sprocket hole center to  component center lead spacing (i) lead spacing (ii) slant forward or backward width of carrier tape width of hold down tape position of sprocket hole gap of hold down tape and carrier tape distance between the center of  sprocket hole and lead stopper total height of resonator diameter of sprocket hole total tape thickness body tilt item code dimensions tolerance remarks d a d l 1 p p 0 p 1 p 2 f 1 f 2 dh w w 0 w 1 w 2 h 0 h 1 d 0 t ds 8.0 5.5 ?0.48 5.0 min. 12.7 12.7 3.85 6.35 2.5 2.5 0 18.0 6.0 min. 9.0 0 18.0 23.5 ?4.0 0.6 0 1.0 0.5 0.05 C 0.5 0.2 0.5 0.5 0.2 0.2 1.0 0.5 C 0.5 0.5 1.0 0.2 0.2 1.0 tolerance for pitches  10xp 0 =1271 1mm max. hold down tape does not exceed the carrier tape. w0.5 y0 m  m    p 2 d a p ds w h 0 h 1 w 1 w 0 l 1 w 2 d 0 t p 0 p 1 f 1 f 2 direction of feed dh dh d c  tape dimensions of cstls_g continued on the following page. p16e.pdf nov.22,2012 41 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 packaging for general usage -mhz lead type-  continued from the preceding page. (in mm) width of diameter height of resonator dimensions of terminal lead length under the hold down tape pitch of component pitch of sprocket hole length from sprocket hole center to lead length from sprocket hole center to  component center lead spacing (i) lead spacing (ii) slant forward or backward width of carrier tape width of hold down tape position of sprocket hole gap of hold down tape and carrier tape distance between the center of  sprocket hole and lead stopper total height of resonator diameter of sprocket hole total tape thickness body tilt item code dimensions tolerance remarks d a d l 1 p p 0 p 1 p 2 f 1 f 2 dh w w 0 w 1 w 2 h 0 h 1 d 0 t ds 5.5 6.5 ?0.48 5.0 min. 12.7 12.7 3.85 6.35 2.5 2.5 0 18.0 6.0 min. 9.0 0 18.0 24.5 ?4.0 0.6 0 1.0 0.5 0.05 C 0.5 0.2 0.5 0.5 0.2 0.2 1.0 0.5 C 0.5 0.5 1.0 0.2 0.2 1.0 tolerance for pitches  10xp 0 =1271 1mm max. hold down tape does not exceed the carrier tape. w0.5 y0.0 d ds d p 2 p a w 0 l 1 w 1 w 2 h 0 h 1 p 1 p 0 t f 1 f 2 w d 0 dh dh direction of feed c  tape dimensions of cstls_x p16e.pdf nov.22,2012 42 ! note ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.

 ! note p16e.pdf nov.22,2012 ? please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, etc. ? this catalog has only typical speci?  cations. therefore, please approve our product speci? cations or transact the approval sheet for product speci? cations before  ordering.
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