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DAISHINKU CORP.

KREETRFKBEBICSENZH0ZFOHAEIOLKEE. ARSI L. PBB. PBDE, 79 IIVEET AT ILFEIRE DROHSIES
(Directive of the Restriction of the use of certain Hazardous Substances : 2011/65/EUH KU (EU) 2015/863) %
EHBEEDRFI THBELVIES (End-of-Life Vehicles Directive : 2000/53/EC) [CKPRHIMIE. BLUHEHEFICERIND
NOFAEEYDEIEICTERIICERUHATSY. ROHS/ELVIESHIGGE. /\NOY Y IJU—R. 8 7U—RESA V7 v LTV E
T XEFBERICOTELTIIR—LR—IZTELIEE L,

202359H308R%E
B g ROMS/ | Halogensu—stis | PbIU—iiG | FHE w =
ELVHit
KEIRETF DX1008JYU—2X &) @) ) Ni/Au
/MHZEKEIREF | DSX1210A &) @) ) Ni/Au
DSX1612S &) 0 0 Ni/Au
DSX211S, DSX211SH o) @) o) Ni/Au
DSX221SH &) @) ) Ni/Au
DSX321SH &) 0 0 Ni/Au
DSX210GE ) e) HIEAS RIS Ni/Au | #1EHS 2 DAIFEROHS/ELVIES BRI T
DSX320GE &) @) HIEHSRICHS Ni/Au | $#1EHS 2 DSAXROHS/ELVIES BRI TT
DSX211G O O HIEHS RS Ni/Au | #IEHSZ2DHIEROHS/ELVIEDERIA T
DSX321G, DSX321GK ) e) HIEAS RIS Ni/Au | $#1EHS 2 DAIEROHS/ELVIES BRI T
DSX530GA &) @) HIEHSRICHS Ni/Au | $#1EHS 2 DAEROHS/ELVIES BRI TT
EXEIREF DT-26, DT-261 O O O Sn
/KHZFKEREF | DT-38, DT-381 ¢) e) @) sn
DMX-265 O O ERlEALr Sn PERDERIZ A TEIEROHS/ELVIES BN TS,
DST1210A e) ¢) ¢) Ni/Au
DST1610A [§) ¢} &) Ni/Au
DST210AC &) O ) Ni/Au
DST310S ) ) ¢) Ni/Au
BETYYNE DSR1210ATH &) @ ) Ni/Au
B SRR DSR1612ATH [8) ¢ [8) Ni/Au
DSR211STH &) 0O ) Ni/Au
DSR221STH o) ¢) o) Ni/Au
REIE DSA/DSB1612¥U—2 &) ¢ [8) Ni/Au
KBFIREE DSA/DSB211¥U—X O @] O Ni/Au
(TCXO) DSA/DSB221U—2 O O O Ni/Au
DSA/DSB321YU—2X [8) &) ) Ni/Au
DSA/DSB535Y/U—2 &) O 1) Ni/Au
DSK1612ATD o) @) o) Ni/Au
DSK321STD [8) &) ) Ni/Au
o ere’? | Dp3225Ts, DD3225TR o o o Ni/Au
—MKEFIRS DS1008J¥U—2% &) &) &) Ni/Au
(SPXO) DSO1612AR o) 0 o) Ni/Au
DSO211SYU—X [8) ¢ [8) Ni/Au
DS02215YU—R &) &) &) Ni/Au
DS02235YU—2 o) @) o) Ni/Au
DSO3215YU—X [§) &) [8) Ni/Au
DS03235YU—X &) &) &) Ni/Au
DSO5315YU—2 o) @) o) Ni/Au
DSO533YU—X [§) &) ) Ni/Au
DLO555MBA &) &) &) sn
DSO7515YU—2 o) @) o) Ni/Au
DSO7535YU—X [8) &) ) Ni/Au
EEFIE DSV2215V &) &) &) Ni/Au
KESEHRE (VCXO) | psv321sv [8) @) &) Ni/Au
KIS DSF334vU—2X [§) ¢ ) Ni/Au
DSF4443U—2X &) &) &) Ni/Au
DSF633vU—2X o) @) o) Ni/Au
DSF753vU—2X [8) &) ) Ni/Au
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Silicon Timing Devices
MEMS oscillators

MEMS Fixes
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DAISHINKU CORP.

32kHz MEMSHixas/32kHz iR EHHIEMEMSHREs(TC-MO) - pPower

HBE
® EHEE

W HiE

@ HERE: 32.768 kHz

® EFENANRAIVFVHYRE

@ EHEHE. I LA
® JoYhRANYRANIVATT
@ Pulse-per- second timekeeping. RTC reference clock

tHoU—

RoHSI&
@ Battery Management Timekeeping
Bl [ElREERE (kHz) BIREEFSmE (X10°) BREE (V) | BEER(LA Typ.) Y1 Z(mm) Hh
+10 room;
MO1532 75, 100 over temp. +1.2t0 +3.63 +0.90 NanoDrive™
MO1552 +5, £10, £20 +15t04363 +0.99 CMOS
TC-MO over temp. : : :
32.768
SuIF\>AeOr]I'5C€fI?/\O *3, 5 all inclusive
_ _ +1.8 +4.5 1.5%0.8X0.6 (CSP) LVCMOS
MO1568 +5 all inclusive
Super TC-MO After Overmold/Underfill
MO1630 16.384, +20 room; 2.0X1.2X0.6 (QFN)
_40 to +105C 32768 +75,100,150 over temp, | T 1-5t0 +3.63 +1.00 29%2.8%1.3(50T23-5) | LVCMOS
B —#%{tH (MO1532)
B8 s Min. Typ. Max. ==lvi S
HEREEEE Fout 32.768 kHz
o +1.2 - +3.63 Ta=-10C to +70C
L vdd +1.5 - +3.63 v Ta=-40T to +85C
EfEREEH T_use -10~+70 / -40~+85 C
- - +75 Ta=-10C to +70C, Vdd: +1.5V to +3.63V
TRERFE [1] F_stab - - +100 x10° Ta=-40C to +857C, Vdd: +1.5V to +3.63V
- - +250 Ta=-10C to +70C, Vdd: +1.2V to +1.5V
. - +10 T 20, Vild: 1.5V to +3.63V
- " A=+25C, :+1.5V to +3.
mimiRE (2] Ftol _ - 420 x10 Uo0—. 7Y9—T4 Ik
Ta=+25C, Vdd: +1.5V to +3.63V
B (19) F_aging1 -1.0 - +1.0 x10% | Ta=+25C
- +0.9 - Ta=+25C, Vdd: +1.8V. No load
J7EERESER (3] Idd - - +1.3 UA Ta=-10C to +70C, Vdd max: +3.63V. No load
- - +1.4 Ta =-40C to +85C, Vdd max: +3.63V. No load
- 180 300 Ta=-40C = Ta = +507C, valid output
CEff 4 T_start
Al -star - - 450 MS 7. =+50C < T = +85C, valid output
LVCMOS Hi73. Ta=-40TC to +857C, typical values are at Ta = +25C
Fai1—T4—YA4T)b DC 48 - 52 %
OUNIVERE Vol - - Vddx0.1 V Vdd: +1.5V to +3.63V, lo. = +10 uA, 15 pF
1UARIVEE Vo Vddx0.9 - - V Vdd: +1.5V to +3.63V, lon =-10 uA, 15 pF
37 E VSR T T - 100 200 ns 10 to 90% (Vdd), 15 pF load, Vdd = +1.5V to +3.63V
I TFYEE ’ - - 50 10 to 90% (Vdd), 5 pF load, Vdd = +1.62V
MBI 1000pcs./reel (¢ 180) or 3000pcs./reel (¢ 180)

(1. AEEF RAMEEK/IMEDIECTHEINE T, +25CTOYHARIRMRE. BERFE. BFEREERE COEREEHE. BN ZSHET,

Ffc, BREE+1.5VLIT T BRMIREIFKIEICHIELE T,

[2].

EEMERIRE C ORI ERBDAEZTSEDICF T — I 1 L7Z100msLL EICRET BDUENHUET,

[31.

7 EEHESE. HORIESRS O P EFTEBCLIHEERZSATBIEE A,

AIEEIE RAMEER/IMEDIETHESNE T, KeysightttDREIREAD > (53132A)ZERUVAIELTVE T,

h—9 )LOEMEHEER(GER) OEHE. (I7EMEHEER) + (+0.065uA/V) X (HHIRIE) TROSNE T,

[41.

BREE+.SVICEOBERNSVAIELTHEUET,
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MEMSHiR2s/;B EMIEMEMSH:R2s(TC-MO) - pPower

DAISHINKU CORP.

B BR
@ HHEE
@ ERNANAOVFVURE
W BE
® YIUYNIITPSTIIKR—ITIAF—F 1%
@ EREE. J4vbhRIANVER
@ IoTFN\A R
® Input>/\A1R RoHS#Hi%
EzN ] SEN=lsE § Sehred »
ng R il e AT s 7
e lsE 32768 kHz £75,100-150 over temp | t1-2t0+3.63 +0.90 JOx1 208 <(<§§’K|)> N vemos
MO1569 1 Hz to 462kHz +50 +2.0 (100 kHz)
ol 27te 1 Hz to 2 MHz +5 all inclusive 162104363 1 60 (100 kH)
Super TC-MO - : 1.5X0.8%0.6 (CSP) LVCMOS
MO8021 1 Hz to 26 MHz +100 F152to 128 (g%tﬁAﬁg%
W —A%{t#k (MO8021)
S| v Min. Typ. Max. B B
H IR AL EnE f 1 - 26 MHz
. +1.62 +1.8 +1.98
Lt i vad +2.25 - +3.63 v Any voltage from +2.25 to +3.63V
. -20 - +70 . Extended Commercial
L 0 Touse ~40 - +85 € lindustrial
BiRRE F_tol -15 - +15 x10° |Frequency offset at +25°C post reflow
RS F stab -100 _ +100 x10°¢ g%gﬁ%g% SRERHE. BMFEREEEE TOEREEFLE.
B (19) F_aging1 -3.0 - +3.0 x10° |Ta=+25T
- +60 - f=3.072 MHz, Vdd = +1.8V, no load
- +110 +130 f=6.144 MHz, Vdd = +1.8V, no load
JHEER (1] Idd - +230 +270 MA f=6.144 MHz, Vdd = +1.8V, 10 pF load
- +160 - f =12 MHz, Vdd = +1.8V, no load
- - +160 f=6.144 MHz, Vdd = +2.25V to +3.63V, no load
- +0.7 +1.3 Vdd = +1.8V, ST pin = HIGH, output is weakly pulled down
29V NA B I_std ~ ~ 415 HA  |vdd = +2.25V to +3.63V, ST pin = HIGH, output is weakly
: pulleddown
Fa1—F4—PA4T) DC 45 . 55 %
OUNIVERE Vo - - Vddx0.1 \ loo =+0.5 mA
1UARIVERE VoH Vddx0.9 - - \% lon =-0.5 mA
I EVEE. LT Tr, Tf - +4.0 +8.0 ns 20% to 80%
OEmFOLUANIVASIEE Vi - - Vdd x0.2 Vv
OEimT1 UARIVASEE ViH Vddx0.8 - - Vv
ACENF R T_start - 75 150 ms VAdH'BEEEDI0%ITE L TH S DEFRE]
29 RINA B T_stdby - - 20 us STImFH50%D UELMEITEL TH S DI
LY a— LB T_resume - 2.0 3.0 ms  |STiHFH50%D UEWMBEITEL TH S DGR
o .o N - 75 110 f=6.144 MHz, Vdd = +1.8V
RMSEUZ RI v S T_jitt N - 110 ps f=6.144 MHz, Vdd = +2.25V to +3.63V
B 0.8 25 f = 6.144 MHz, Integration bandwidth = 100 Hz to 40 kHz
RMSHIAEY v & T ohi ns Vdd = +1.8V, Note [2]
(5VFL) P ) f = 6.144 MHz, Integration bandwidth = 100 Hz ~ 40 kHz
} } s Vdd = +2.25V to +3.63V, Note [2]
MBI 1000pcs./reel (¢ 180) or 3000pcs./reel (¢ 180)

[1]. BHaEADKEERIE. HAERMEH RO TRINE T,
BEAHEICLIHETROEMER. (C_load)X(Vdd)X(f(MHz)) TRHENFT,
[2]. ARYI DEAEIF. VAAICEEUIRIB+25MVDIELR/ 1 A ZZHET .
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MEMSHiE2s - Super Low Jitter

B BR
@ SMTIA: 3.2X2.5 mm, 5.0X3.2 mm, 7.0X5.0 mm
@ H/IFAZ: LVPECL, LVDS. HCSL

® ERHHSRE: £10x10°
@ RMSHIHEY WS (S5L): 0.1 ps (for Ethernet applications)

B A&
@® 10/40GB Ethernet. SONET. SATA. SAS. Fibre Channel
® xvhD—Ukas. ANLU—I Y —/\, telecom. instrumentation

DAISHINKU CORP.

RoHSxdi%
A, R e E Ei&ﬁiﬁ&f‘gﬁﬁ BREE HEER EPS SR
(MHz) (X107°) V) (mA Typ.) (mm) Ko
32 Standard
MO9365 Frequencies 22x25%08. LVPECL
MO9366 1 to 220 +10, £20, £25, £50 +2.25 to +3.63 +76 to +84 7.0X5.0x 1 .0’ I}-IVCESJE
MO9367 220 to 725 (QFN)
B —#R{tHk (MO9366)
158 EE Min. Typ. Max. L==1iv] Elas
i EIRESERE f 1 - 220 MHz  |Accurate to 6 decimal places
+2.25 +2.50 +2.75
. +2.52 +2.80 +3.08
BREE vdd +2.70 | +3.00 | +3.30 v
+2.97 +3.30 +3.63
-20 - +70 Extended Commercial
BEREEE T use o - o ¢ [Industrial
-40 - +105 Extended Industrial
-10 - +10
S sros -20 - +20 o |EREEHRERE. BESYE. SMEFEREEESHE COEREEFIE.
BRI B RE F_stab 55 — T X10° | grnin s
-50 - +50
RIFZE(14F) F_aging1 - +1 - X10° |Ta=+25C
Fai—F4—PA4T) DC 45 - 55 %
OElFT « AT—JILER I_oe - - +58 mA |OE = Low
OEmFOLUNIVANEE Vi - - VddXx0.3 V Pin 1, OE
OEifF1 UANIVASEE Vi \Vdd x0.7 - - \ Pin 1, OE
ACEHFR T start - - 3.0 ms  |VAddATEBSRAMBEISEL TH S DR
e T oe - - 3.8 gs |f=156.25 MHz
RMSEUA RYw F[1] T_jitt - 1 1.6 ps f=100, 156.25 or 212.5 MHz, Vdd = 3.3 or 2.5 V
LVPECLEA]
JHEER Idd - - +89 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OUNRIVERE Vou Vdd - 1.9 - Vdd - 1.5 \
1URNIVEE VoH Vdd - 1.1 - Vdd - 0.7 V
EEHAEE V_Swing +1.2 +1.6 +2.0 V
I VSR, IIFYER Tr, Tf - 225 290 ps 20% to 80%
RMSHIHEY w S (S VL) T_phj - 0.225 0.275 ps  |Note [2]
LVDSHA
HEER Idd - - +79 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
EEIHAEE Vob +250 - +450 mV
EEHERE AVop - - +50 mV
Z7ty hERE Vos +1.125 - +1.375 \Y
F o7ty MRE AVos - - +50 mV
I EWESE. IR Tr, Tf - 400 470 ps  |Measured with 2pF capacitive loading to GND, 20% to 80%
RMSHIHEY w S (S VL) T_phj - 0.235 0.275 ps  |Note [2]
HCSLHE A
JHEER ldd - - +89 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OUNIVERE VoL +0.05 - +0.08 V
1URNIVEE VoH +0.6 - +0.9 \Y
EEIHAEE V_Swing +1.0 +1.4 +1.8 V
I VBRI Y SR Tr, Tf - 360 465 ps  |Measured with 2pF capacitive loading to GND, 20% to 80%
RMSHIHEY w S (S5 L) T_phj - 0.225 0.275 ps Note [2]

RSB

1000pcs./reel (¢ 180) or 3000pcs./reel (¢ 180: 3225 package)

[1]. JESD65BICHE>THIE

[2]. 5.0%3.2 and 3.2X2.5 mm package, f = 156.25 MHz, Integration bandwidth = 12 kHz to 20 MHz, all Vdd levels, includes spurs. Temperature
ranges -20 to +70°C and -40 to +85°C
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DAISHINKU CORP.

MEMS#HRE2s - Low Jitter

H SR
@ ERHMErBRE: £10x10°
@ BBV wS

H BAE

® PC.xyhD—THeE AL —Y

® EXEEHKES. EXATEKEE

@ SATA. SAS. Ethernet. PCl Express.EF 4, WiFi

RoHSI&
w, B EE Jﬁi&?ﬁl???e;ﬁ% BREE HEER AR B
(MHz) (X10°) V) (mA Typ.) (mm) g
MO9120 25t0 212.5 3.2X2.5%0.8,
MO9121 1to 220 +54 to +69 5.0%3.2x0.8, HPECH
MO9122 220 to 625 £10. £20, +25 450 295 t0 +3.63 7.0x5.0x1.0 (QFN)
= =AY =L+ : 0 T3. 2.7X2.4%0.8,
MO8209 8010 220 e 7.0X5.0X 1.0 (QFN)
W —#gitik (MO9121)
1585 s Min. Typ. Max. 8L Bl
AR ERE f 1 - 220 MHz |Refer to datasheet for exact list of supported frequencies
+2.97 +3.3 +3.63
BREE Vdd +2.25 +2.5 +2.75 \%
+2.25 - +3.63
. -20 - +70 C Extended Commercial
il Tuse ~40 - +85 Industrial
-10 - +10
N -20 - +20 o |PEARRBURE. SRESFIE.
ML b Fstab ™35 _ IR T R —
-50 - +50
TEEFZE(E (14F) F_aging1 -2.0 - +2.0 %10 Ta=+25C
HEEFZ{E (105) F_aging10 -5.0 - +5.0 Ta= +25C
Fai—FT4—YA4T) DC 45 - 55 %
OEimFOLUANILASEE Vi - - Vddx0.3 V Pin 1, OE or ST
OEiimF1LUNIVANERE ViH VddXx0.7 - - \Y Pin 1, OE or ST
REENEER] T start - 6.0 10 ms | VAdAERR/IMBICEL TH S DB
LY a— L T_resume - 6.0 10 ms | AIVNAE—R, HFH50%DLEWVEITEL TH S DR
LVPECLHA]. DC and AC Characteristics
HEER Idd - +61 +69 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OB F T« RAT—TJIVER |_oe - - +35 mA |OE = Low
A9V NAEER I_std - - +100 “A |ST = Low, for all Vdds
OUNIVERE Vo Vdd-1.9 - Vdd - 1.5 V
1UNIVEE VoH Vdd - 1.1 - \VVdd - 0.7 V
I EWEE. ITRUEE Tr, Tf - 300 700 ps 20% to 80%
4 = —TIVHHE T oe B B 115 ns  |f=212.5MHz - For other frequencies, T_oe = 100ns + 3
HH7 4« AT —T)LESR - period
- 1.2 1.7 f =100 MHz, Vdd = +3.3V or +2.5V
RMSEUZA RYw g T_jitt - 1.2 1.7 ps f =156.25 MHz, Vdd = +3.3V or +2.5V
- 1.2 1.7 f=212.5 MHz, Vdd = +3.3V or +2.5V
RMSEHAEY w & (S5V5' 1) T phj B 0.6 0.85 ps LH\}d5d6525 MHz, Integration bandwidth = 12 kHz to 20 MHz,
LVDSHi73. DC and AC Characteristics
JHEER Idd - +47 +55 mA  |Excluding Load Termination Current, Vdd = +3.3V or +2.5V
OEifFF « AL—JILER |_oe - - +35 mA |OE = Low
29V INABER |_std - - +100 “A |ST = Low, for all Vdds
I EWESE. IR Tr,Tf - 495 700 ps 20% to 80%
=ENHAEE Vop +250 +350 +450 mV
EEHNERE AVop - - +50 mV
Z7ty hEE Vos +1.125 +1.2 +1.375 V
7ty hEE AVos - - +50 mV
B4 F—TIVEH T oe B B 15 ns |f=212.5MHz - For other frequencies, T_oe = 100ns + 3
1157« AT —T)LESR - period
- 1.2 1.7 f =100 MHz, Vdd = +3.3V or +2.5V
RMSEUA RIw & T_jitt - 1.2 1.7 ps f=156.25 MHz, Vdd = +3.3V or +2.5V
- 1.2 1.7 f=212.5 MHz, Vdd = +3.3V or +2.5V
RMSEHABS w9 (5SS L) T_phj _ 0.6 0.85 ps fai\}d5d6525 MHz, Integration bandwidth = 12 kHz to 20 MHz,
ST 1000pcs./reel (¢ 180) or 3000pcs./reel (¢ 180: 3225 package)
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DAISHINKU CORP.

BEHIEMEMSHIR2S(TC-MO/VC TC-MO) - Super Low Jitter

o5
g @

H ool
Sof

|
i

0X3.2mm &3y INvs—o
Rz LVCMOS. Clipped Sinewave

@ Synchronous Ethernet

® Small cell

@ Optical transport-SONET/SDH. OTN

@ IEEE1588 RoHS#5
® Test and measurement
Rl B EE E;’E%ﬁ?ﬁﬁ% BREE JHEER RS A
(MHz) (X10°) (V) (MmA Typ.) (mm)
MO5155 10 std. GNSS Freq.
MO5156 1 to 60 +0.5, £1.0, £2.5 Clipped
MO5157 60 to 220 a 5;'(;‘%"(‘)"7\‘;@2)
MO5356 1to 60 +0.1, £0.2, £0.25 +2.25 to +3.63 +40 to +50 S%Srgr):\?c?ls LVCMOS
MO5357 60 to 220
MO5358 1.0 to 60 005 Clipped sinewave,
MO5359 60 to 189, 200 to 220 LVCMOS
B —fg{tEk (MO5356)
158 B Min. Typ. Max. ==iv] b dia
AR EE f 1 - 60 MHz
+2.25 +2.50 +2.75
e +252 | +2.80 +3.08
LS vad +2.70 +3.00 +3.30 v
+2.97 +3.30 +3.63
-20 - +70 Extended commercial
EEREEE T_use -40 - +85 C Industrial
-40 - +105 Extended Industrial, ambient temperature
HREE F_init -1.0 - +1.0 x10° |Inclusive of solder-down shift at 48 hours after 2 reflows at +25'C
e F stab 78;8 - 18128 x10°° rRaer:geenCEd to (fmas + fmin)/2 over the specified temperature
-0.25 - +0.25
BEZE 15 F_aging1 - 1.0 - x10° |Ta=+25C
+6.25 VC TC-MO mode. Contact KDS for £12.5, £25
CIES +6.25, £10, +12.5,+25, £50, * e
LA PR L 12056 11102'5, 1;21 gb, %552'00,59_#40%(,)' X107 Ibe TeMO mode.
+600, £800, +1200, £1600, £3200
1 UANVHIEIERE VC_ U Vddx0.9 - - \%
0L VlEIERE VC L - - Vddx0.1 vV
FIHEEATIA VE—F VR VC z 8 - - MQ
HfEEEA S F S VC_c 10 - kHz
BB R - Positive Slope -
. . - +44 +53 No load condition, f = 19.2 MHz, TC-MO and DC TC-MO mode.
L ldd _ +48 +57 MA " |No load condition, f = 19.2 MHz, VC TC-MO mode.
_ +43 451 OE = GND, output is weakly pull down, TC-MO and
OE#FT « AT—JILER I_od mA  |DC TC-MO mode.
- +47 +55 OE = GND, output is weakly pull down, VC TC-MO mode.
OEiHFOLUNILASNEE i - - Vddx0.3 \ For OE pin
OEimF 1 UNILANERE Vi Vvddx0.7 - - Vv For OE pin
AEEIER] T start - 2.5 3.5 ms | VAddHEBR/IMEISEL TH S DI
RMSEU# RIw & T_jitt - 0.8 1.1 ps f=10 MHz
LVCMOS H4
TFa1—FT4—YAT)L DC 45 - 55 %
oOURIVEE Vou - - Vddx0.1 \% lo. = -3mA
1UNRIVEE Vou Vddx0.9 - - \% lon = +3 mA
L EVESE. IR EE Tr, Tf 0.8 1.2 1.9 ns 10% to 90% Vdd
RMSHIHEY v §(5 V5 L) T_phj - 0.31 0.48 ps |f =50 MHz, Integration bandwidth = 12 kHz to 20 MHz, -40 to +85 ‘C
Clipped Sinewave H13
HAEELANIL Vout +0.8 - +1.2 % 10kQ || 10pF £ 10%
i EYBSRE, IR Tr,Tf - 3.5 4.6 ns 20% to 80% Vdd, 19.2MHz
RMSHIAEY w 9(5 V5 1) T _phj - 0.31 0.48 ps  |f =60 MHz, Integration bandwidth = 12 kHz to 20 MHz, -40 to +85 ‘C
TR 1000pcs./reel (¢ 180)
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ANT b S LIBMEMS #iF2E(SSCG)

HBER
® =i

VIR TLw R £0.5%. £0.25%
FOVAFL YR -1%. -0.5%
@ Standby. output enable or spread disable mode
@ Cycle-to-Cyclevw%: <30 ps

DAISHINKU CORP.

B AiE
® Uuvy ‘ RoHS#Hi
® JSYRNRILRSA/IN—
@ PCl
® vrOyOtvy
e ARSEE | EREHEREE TREE HEET 942 .
(MHz) (X10°®) V) (mA Typ.) (mm)
MO9002 1 to 220 +25, +50 +48 to +75 soxoaiotamy | unshent
+1.71 to +1.89, 25%2.0X0.8
+2.25 to +3.63 +3.2to +4.1 3.2x2.5%0.8,
MO29003 1to 110 +£50. 100 (+0.4 f0 +4.3 A stby) 5.0x3.2X0.8,
7.0%5.0% 1.0 (QFN) LVCMOS
2.0%1.6%0.8
+1.62 to +1.98 5.0t0 6.5 :
MO9005 1to 141 420, £25, +50 g 2.5%2.0X0.8,
+2.25 to +3.63 (0.4 to4.3 YA stby) 30%2.5%0.8 (QFN)
B —A%{t#k (MO9005)
15E S Min. Typ. Max. B8] St
AR ERE f 1 - 141 MHz
+1.62 +1.8 +1.98
+2.25 +2.5 +2.75
— Ve +2.52 +2.8 +3.08 v
S +2.7 +3.0 +3.3
+2.97 +3.3 +3.63
+2.25 - +3.63
-20 - +70 Extended Commercial
SRS T (@
R Fm/ERE -use -40 - +85 Industrial
20 - pat TEERRES, BREL (5 ) . SRR
N - - o |+25°CTOMBEESRE, RIS (14, +25C) . SR,
RIRHETSIRE F_tol 25 t25 | X107 g mm e cOBEEEE S,
-50 - +50
- +5.6 +6.5 No load condition, f = 40 MHz, Vdd = +2.5V to +3.3V
HEET ! A
el dd _ +5.0 +5.5 ™A INo load condition, f = 40 MHz, Vdd = +1.8V
. - +2.1 +4.3 ST = GND, Vdd = +2.5V to +3.3V, Output is weakly pulled down
29V NA BB I_std A =
& AR - - +0.4 +1.5 H ST = GND, Vdd = +1.8V, Output is weakly pulled down
+0.125 to £2.060 tY9—-2 TR
ZREF NS _ %
=20 -4.28 t0 -0.25 T g vRFLY R
Fa—F =4I DC 45 - 55 %
lo. = -4 mA (Vdd = +3.0V or +3.3V)
OLNIVEFE VOL 90% - - vdd |lo. = -3 mA (Vdd = +2.8V and Vdd = +2.5V)
lot. = -2 mA (Vdd = +1.8V)
lot = +4 mA (Vdd = +3.0V or +3.3V)
1UNIVEE VOH - - 10% vdd |lo. = +3 mA (Vdd = +2.8V and Vdd = +2.5V)
lo. = +2 mA (Vdd = +1.8V)
- 1 2 Vdd = +2.5V, +2.8V, +3.0V or +3.3V, 20% to 80%, default derive strength
I EWESE. ALY Tr,Tf - 1.3 2.5 ns Vdd =+1.8V, 20% to 80%, default derive strength
- - 2.0 Vdd = +2.25V to +3.63V, 20% to 80%, default derive strength
OE#FOLANIVAAERE VIL - - vdd x 0.3 V. |Pin1,0Eor ST
OEifiF1 L RIVANEBE VIH vdd x 0.7 - - \Y, Pin 1, OE or ST
. o - +5.0 +6.5 f = 40 MHz, Vdd = +2.5V to +3.3V, OF = GND, Output in high-Z state
OEF« ZIT—TILEF | A
7 e -o¢ _ +4.6 +5.2 MA " f="40 MHz Vdd = +1.8V, OF = GND, Output in high-Z state
ﬁ%;f;zi’ﬂgﬁﬁﬁ T_oe - - 180 ns f =40 MHz - For other frequencies, T_oe = 100ns + 3 period
TR 1000pcs./reel (¢ 180)
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DAISHINKU CORP.

1.55 X 0.85 mm CSP

@0.25 (4x)
T47154+002441 0315+oo15 #o_ _/ #3 NSMD pads
7
— (
#4 #3 #3 /T #4 4%\;/)) ‘ ()
0 o0
— [
o XXX 0.84+0.02 Q D - X // ‘ &
=u S #1
= 3
o8 o
Polymer @0.315 (4x)
/ cooting BSC Pin Connections 1.00
1.00 Pin No. | Connection Solde_rmask
< 0.60MAX #1_|NC/IST/IGND openings
2 zg \Cl’;;!’“f (soldermask openings shown
e TGND with heavy dashed line)
2.0 X 1.2 mm QFN
0.4
202005 — 130 2 T
030 065
#4 #4
g 7 N R
#XXXX Be o 8 # &
o — N <
) —‘_r | e e € Pin Connections L e
#2 S Pin No. [Connection
0.20 #1__|[NC
#2 |GND
#4  |Vdd
2.0 X 1.6 mm QFN
2.0+0.05 1.23
#4’(; ‘)‘#3 #3 ﬁ j #4
n ‘*77 £
YXXX | & 4 SB 3
X & o a ]
0 T = - —+
#1 #2 #2 #1 Pin Connections ©
0.68 Pin No. | Connection e
#1 OE/ST/NC/SD
#2 | Output %
0.75+0.05 #3  |vdd
#4 |GND

2.5 X 2.0 mm

QFN
’e'\.Oa w

27x24meFN

N}
N
P
1)
o
ol
&

1.0+

-

2.5+0.05
»4"7 ﬂwa #3 #
P 1.1 —
g 7w ] In A
&= g g8 S
(\;XXXX & qfﬂ —l_(# YXXXX M q‘i Jr
# ) - o 1
# 075 i #1 n ¥ 085 #1
|:| IO.?SiD.os lo.75to.05
Pin Connections
Pin No. | Connection
#1 OE/ST/NC/VC/SD
#2 _|GND
#3 | Output
#4 |Vvdd

.S‘T

’<—1

3.2 X 2.5 mm QFN (4-pin)

.2+0.0
#4"7 o ° ﬂ#"i

I

T |
go | o -
89 | - ‘
YXXXX N ~
o J D ( '(; Pin Connections + | + :‘
#1 #2 #2 L #1 T "Pin No. [ Connection ‘
0.9 #1 OE/ST/INC/VC/SD/DP
#2 |GND
#4  |Vvdd
3.2 X 2.5 mm QFN (6-pin) 2.25
F&Zi0.0S—»‘ ﬁZ.Zﬂ
#6 #5 #4 #4 #5 #6
Uy . .
. _ _ -

L | 25+005

’,0_9,‘

Pin No.
#1
#2

0.75%0.05

[EA

#1 #3
~0.61 #
#5
#6

Pin Connections

Connection
OE/ST/NC/VC/SD/DP
NC/OE

GND

Output+

Output-
Vdd

+
—
+
1.00
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DAISHINKU CORP.

5.0 X 3.2 mm QFN (4-pin)

W 5.0%0.05 ﬁ r;z.wj #4

2+0.05

U

YXXXX

o

|

()

L3

1.1

Pin Connections

#1 #2 #2

L H‘g J Pin No. | Connection
#1__| OE/ST/NC/SD
#2 |GND
#3 | Output
#4  |vdd

T

5.0 X 3.2 mm QFN (6-pin)

"ixe‘s'or:?sj 0 #4 m 2'554 41#6

F—3.2+0.10 —

Juu

YXXXX o U Q To‘: Pin Connections
© a < "Pin No.|Connection
#1822 83 B3 2 | # ! #1__| OE/STINCVCISDIDP
—+0.64 #2 |NC/OE/ST

#3 |GND

#4 | Output+/Output
#5 | Output-/NC-

#6  |Vvdd

T

5.0 X 3.2 mm QFN (6-pin with center pad)

[‘;#65.0185'1 0 #4 [‘; 2;?554 #6
B

D00, s
= w |9
o
g [ | .
~N Pin Connections
YXXXX a O O o Pin No. [ Connection
° l < #1__|OEINCNC
#1522 3 #3822 |# ! #2 | OEINC
~+—+0.64 #3 |GND
[ []ossoos T —
#5  |Output-
# _ |Vdd
#__|GND

ﬁz.mﬁ
+ m +
S

|
+ m +
Lreo Ll

7.0 X 5.0 mm QFN (4-pin)

7.0£0.05 5.08
#4 #3 #3 #4

)

g ||
S o
H o~
a1
w
—
OYXXXX ‘ D | | ; Pin Connections
#1 #2 #2 L »‘HJ Pin No. | Connection
14 #1 | OE/ST/NC/SD
‘ | Joso£0.10 I [ E—
utpu
#4  |vdd

h3,81ﬁ
Jr

Jr
20

7.0 X 5.0 mm QFN (6-pin)

7.0+0.10 508
#6 #5 #4 [#a #5 16
o
.
S © -l
YXXXX n L Pin Connections )
D Q ~ _Pin No.[Connection !
° iy #1 OE/ST/NC/VC/SD/DP <~> (VD
#1 #2 #3 #3 #2 # #2 |NC/OE/ST O
14 J #3 [GND + + =
‘ ‘ 10_9010_10 #4 | Output+/Output T —t
#5 |Output-/NC L. _
#6  |Vvdd 1.60
7.0 X 5.0 mm QFN (6-pin with center pad) 5.00
3.90
7.0%0.10 5.08
#6 #5 #4 lsa #5 4
N L L e
7 0303
2 T o J o ofo & -
g < Pinc ti z D
o | In Connections < — O O
YXXXX " Pin No. [ Connection i § !
#1 |OE/NC/VC
° L) (] \ | —# Joenc —— E] + |<“~’.
] 3] B = 7] Lm . #3 [GND -
14— o #4  |Output+ 3.00
HO'SSiO‘OS ig S:LPU‘- (Circles in center part are thermal vias,
#7 [GND recommended to improve thermal performance)
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DAISHINKU CORP.

2.9 X 2.8 mm (SOT23-5)

i

3

el
re

#2 #

SYXXXX | ¢

Pin Connections
Pin No. | Connection

#1_|GND
# 75 #2 |NC 4
#3 |OENC/IST
#4 |vdd
o1 Q < #5_|Output -
D n _
Symbol Min. Nom. Max. N
A 0.9 1.25 1.45 [ 7‘T
T T A1 0 0.05 0.15 4 | N
< g ﬁ—’:‘—ﬁ — A2 0.9 1.1 1.3 ‘ j
<<
l b 0.35 0.4 0.5
T c 0.08 0.15 0.2
D 2.8 2.9 3 0.55
E 26 2.8 3
E1 1.5 1.625 1.75
L 0.35 0.45 0.6
L1 0.60 REF
e 0.95 BSC.
el 1.90 BSC.
a 0° 2.5° 8
5.0 X 3.2 mm (Ceramic) 405
5.00+0.15
00 9 1.20 - -
#9) #8 | #7 A - . S
/4 ‘:T: Pin Connections ‘ ‘ ﬂ
0 Pin No. | Connection [ ]
{ k! SN I #1_|OENCNC
ES # NG Tt
@ ‘ #3_|NC | 1
#4 _|GND _ 1 _ NEIE
T #2043 #5 |NC [SEENEIN
#6 |#6Output
#7__|NC I I
o jg #8_|NC
&
'ji: p #9  |vdd
) #10 |NC
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DAISHINKU CORP.

IVRAT—E VI (MEMSHiREEE)

<F=2>
T P2 A0 PO
E1
T2 O O o O 0o O O ¢ m —
D0
w E2
Ko BO O ®) Q\ O
7\ / } D1
Tl —=f=— Cover Tape =— P1— &4t mm
<U=Jb>
Access Hole at
Slot Location
40 Min.
(Measured
~ C(Arbor at Hub)
Hole Diam)
TN
E——E -—— (Hub
y Diam)
Wi
2.5 Min. Width (Measured
10.0 Min. Depth at Hub)
Tape Slot in Core
For Tape Start
—=<—B
BT 1 mm
U—Jb*—ﬁﬂ:ﬁ
Tape B D w2
Size Max Min. c Min. N w1 Max.
13.0 60 8.4
8 180 1.5 +0.6/-0.2 20.2 +0.5/-0.5 +1.5/-0 14.4
13.0 100 8.4
8 330 1.5 +0.2/-0.2 20.2 +0.5/-0.5 +1.5/-0 14.4
13.0 100 12.4
12 330 1.5 +0.2/-0.2 20.2 +0.5/-0.5 +2.0/-0 18.4
13.0 60 12.4
12 180 1.5 +0.2/-0.2 20.2 +0.5/-0.5 +2.0/-0 18.4
13.0 100 16.4
16 330 1.5 +0.2/-0.2 202 +0.5/-0.5 +2.0/-0 224
13.0 60 16.4
16 180 1.5 +0.2/-0.2 202 +0.5/-0.5 +2.0/-0 224
H F+vU75F—TiEETIR
Package
: . |Tape D1 E2 ™M | T2 | w
Outline | Package Size | 'GES| DO FrAS - T - PO | P1 P2 T v M2 | | A0 | BO | ko
rawing
15 175 55 | 40 | 40 | 20 23 | 28 | 1.10
POD-1 | 25x20x075 | 12 | o120 | 15 | 175 roas | 3300 A0 A0 1 20 1 06 | o | s | 123 | 23 280 MO
155 175 35 | 40 | 40 | 20 | 03 225 | 28 | 1.10
POD-1 | 25x20x075 | 8 | 405 | 'O | +01 | 585 | +005 | +0.1 | +0.1 | +0.05 | +005 | %1 | 165 | 83 | 4505 | +005 | +0.10
155 175 55 | 40 | 40 | 20 | 03 265 | 295 | 1.00
POD23 | 27x24x075 | 12 | o5 | 10 | 175 | ass | 53| A0 40 1 20 0 03 | oq | qs5 | 123 | 265 2951 100
155 175 35 | 40 | 40 | 20 | 03 265 | 295 | 1.00
POD-23 | 27x24x075 | 8 | oo |10 | 173 | 585 | 30| A | S0 | B0 | 103s | 01 | 155 | 83 | 2P| 295 100
15 175 55 | 40 | 40 | 20 28 | 35 | 1.10
POD2 | 32x25x075 | 12 | 1700 | 15 | 175 [ roas | 3300 A0 A0 1 20 1 06 | o | s | 123 | 280 35 MO
15 175 35 | 40 | 40 | 20 | 02 27 | 34 | 115
POD-2 | 3.2x25x075 | 8 | yg4700 | 'O | £071 | 59 |+005| +0.1 | £0.1 | +0.05 | 005 | O | 165 | 82 | 4510 | +0.10 | +0.10
15 175 55 | 40 | 80 | 20 35 | 53 | 1.10
POD3 | 50x32x075 | 12 | 1700 | 15 | 175 [ r0as | 3300 A0 BO 1 20 1 06 | o | es | 123 | 350 L3301 %
15 175 75 | 40 | 80 | 20 54 | 74 | 13
POD-4 | 7.0x50x090 | 16 | 1200 | 15 | 175 s | D300 A0 8O 1 20 Hh 06 o | so | 163 | 340 LHA0 | sho0
15 175 55 | 40 | 80 | 20 33 | 38 | 065
POD9 | 35x30x030 | 12 | 1700 | 15 | 175 o2 | 3300 A0 BO 1 20 1 06 | o | s | 123 | 33, 38| &85
155 175 35 | 40 | 40 | 20 | 03 19 | 23 | 1.00
POD-26 | 20x16x075 | 8 | oo | 09 | 173 | 605 | 32| A% | A2 L B0 uSas | 01 | 155 | 83 | 50| 150 | 0
155 175 35 | 40 | 40 | 20 | 025 19 | 23 | 1.00
POD-29 | 20x12x060 | 8 | Jooo | 10 | 175 | eos | 33| A0 40 1 20 0 025 | oq | ass | s3 | 190 23| 09
155 175 35 | 40 | 40 | 20 | 02 096 | 166 | 063
POD-32 | 15x08x060 | 8 | oo | 018 | 175 | eos | 33| A0 | 240 1 20 1 02 | oq | qs5 | 83 | 0% 1661 063
155 175 35 | 40 | 40 | 20 | 025 323 | 347 | 137
SOT-23 | 28x1.6x1.45 | 8 | Lg55 | 10 | 453 | 605 | 1405 | +01 | +041 | +0.05 | 0.02 | O | 162 | 83 | {530 | £0.10 | +0.10

IVRAT—E VI DFEBHEIC DOV TIE, TF— I Y — MR T L,
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DAISHINKU CORP.

AEDEE (MEMS FiR23)

CMOS CMOS (VCMO)

—(2— | —O 1p —®)
P
+ +
- VDD ouT b v o6 NG OUTE
gﬁ;‘;ﬁ; 0.014F L CMOS Sopply © 0.014F L cMOs
- H OE/ST/NC___GND — VIN _OE/ST _GND
"OPEN"O' OPEN O —l

i

. . No————
L_CMOS: Total Fixture and Probe Capacitance L_CMOS : Total Fixture and Probe Capacitance

LVPECL LVDS

-® :
ﬁson TP2 —2)— ' O 1p2
+ Py
Power | O + L 1000
T.P.1 VDD OUT- OUT+
Supply (\_/) - VDD OUT-  ouT+ =00 SPSF‘;\S; TootuF
= 001LF TP
- ] [oEsT N on
H OE/ST NC__ GND i VDD-2V OPEND
"OPEN'O) DTl B
Y1 3 .
—(2)— ] o —®) * . 0
— TP.2 TP2
"
+ 1 [ O 1p1
VDD OUT- OUTH Power
Power “TooiuF Supply @) — VoD OUT- oUTT
Supply s00 Dsm - T Jo01uF
- | |oEssT/sD N GND
OPEN I ) |oE/sT/SD NG GND VDD<Vt<3.63V
OPEN'O SOPEN" O 0. 01;1F
.
| i ! :

2.9 X 2.8 mm (SOT23-5)

5.0 X 3.2 mm (Ceramic) - Clipped Sine

5.0 { O —® VDD | oUT ?P
+ - ® @ G
our VoD Power Power _— —_— U
L_cwos 0.014F Supply Supply — oo ®| —|—
GND  NC OE/ST/NC — - @ @ @ @ load L  [Load C
I OOPEN L |
GND

L_cuos : Total Fixture and Probe Capacitance NC/VC/OE O—‘) Load L ETOtal F!xture and Probe Capamtance

Load_C: Total Fixture and Probe Resistance
5.0 X 3.2 mm (Ceramic) - CMOS

_® VDD| OouT o
TP.
Po;er _— @ @ O -
SuPPlY | ot ur TrouF ® L_cmos
- ® @ 6 @
L |GND

NC/VC/OE O

L_CMOS : Total Fixture and Probe Capacitance

—_
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