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1657TEVBGAT SR F v /Xy r—UMRTG4A Sub-QML FPGAMNJEDEC® MDJESDATHA RS54 VIZHESRE
ERISLFEL

RTG4 Sub-QML FPGAIE. Microchipft D ARXR—X 754 b AN FT—TZEAF I 50 FzQML (Qualified
Manufacturers List) ZBEDMEHEMMEEHZ TH Y., RV Y—Z VT BEHEZBEHLET., D=6, ERDEL
WFEI v aVICEIXR MTEMBAOY ) 1—2 3 UERBAIEETYT ., RTG4 Sub-QML FPGAIFEREM & ik
SHEFAEICET AERICEELGREEEZFE-LTHY. QULRY ) —Z U DRELERELE & LAV IREHRT
HEHELET, MAT, T7S5RAF Y Ry —CDRTGS Sub-QML FPGAIZRIE IR FDRTG4 FPGAF 72 3
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FtHA, EBIZ, RTG4 FPGAD TS RF VY TAP—Fz—2 Nyr—C3FETEET, ZhizkY, 2
SA LT L—FOEREFEOLT I =D R—F 7RV ITYDHBNBRIZITAET .
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2534 AN T—=UFBAERSDRTIG4™ FPGA
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FHHACSAC (Chip Scale Atomic Clock)

T L aL, BhfE. HhERELRIE (FIZHEROER EIEE(LEO) ITITH LT oM A BEN L. S%105F TKRIBIZEM
THREFRENTWET, 2018F6AICHFT SN-ERUO RLER Tt ST #RCSAS(Chip Scale Atomic Clock)
. ZOESHBLEO7 TV r—2a VICRETHY .. ZLOHBES L UCHERER 7 TV r—2 a VICFARDE
RBETRE LERFHTERELET,

Careful COTS

FHACSACIE. IPC-6100 5 R2REICHIET H2EAA 7Y 2L T(COTS)HZTHY . 20 KRADH &K U
64 MeV.cm2/mgD SRt ZE D RERAEFIMEHE > TLVET . Microchipttix, Th o DEMIZK L T
[Careful COTS] ¢EMESRTORRAEZBALTULET,

ZOTOERTIE., FHACSACOFH LWLWAy FEHET HHIIC. ZBROBFEED Y bHSHMB LYY TILE
> TCCSACEER1I =y FEHMAILT. 20 kRADZF M X ZIMSHRABRETLVET . £ L T, BRI ELFER
NEBEIZOHF, OOy FZFHBACSACORERICEIY 4 TET, &ERDFHACSACIE, BEDEL LY
CSACHRE#EBLTHhOHASINET, BitiE, 2O TFOtRX% lCareful COTS] EMUET,

LEO CubeSat

Careful COTSZ# % 35U —EX

Microchiptt @ Careful COTS7 7A—F IR DBEHDBEHZH/I-LETMN., 754 b N—FDxz7 1=
FEIFISEBMOBENGZEENROONDIGELHY EFT. TOLIGEE. BMORY ) -V FHBABREL
BYFET, TENH CREODEFELEI ML, MELEHBRI VD7 EFERITRIERBICL 2BMODR Y
Jy—=—24F Y—ERGBEYA L. EHRE, \—2 1>, SEEHETOREEESREQC)IZLZEEHFMI
BRE)BIRMETEETT,

EBMDARY ) —=2 5 EQCIZIFEEBRE. BEYA I, SUFLIERE. BERETON—2 1Y, EHRAR
NEENET,

—HMOEERKIE, EEMEEEODIOICFEI A FAIFCSACERILELURY Y —=0 T 5-HDEMY
—EXRZERINET, FIZIE, BHIEa2T+—7I)L a—TFT 427 XBRE, YOI BREZDY—E
R EBERICIRMATRET Y,

NYLoIZkBa0 74— A—T4 V7 ZHT L. EENRETOEEMFOD (Foreign Object Debris)l
PESHMEREZIFEIRLICHCENTEET., CSACONN—FEAR—R[ZL—HF—BFET DA, BT
AXTEBRLEZETTY Y VERT LTV Ea—T 4 VI TEET,

ES
<

-
-

L—H—BEDEZIC, XIREEICK > TFODYZDMOEEEZRETEET,

CSACIZ & % (hermetic) & L TERM TS TLER AN, L—HF —AE(C & Y B %H (environmentally
sealed )& LTIRESNET, Krypton-855 ORI —VRERIC kY, BHEZHET 5L TEET,
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ZLDAR—RAY ST b A—H—Idtee. BIE. AR FEHEH =T =OIZCOTSEHDIFEAANEMMLIDD
HY EF ., MicrochipttDFEHACSACIEZ K DRES LK UHERITHESRELEO)EEI v avELUT TS
— o aVIIREGY ) a—2avERBELES,

FHACSACLEFEEXY F
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Microchiptt® 7 TV r—= 3> /— FAN3659 IZ1d. SAM3IX8ERT > ) —XHMst R~ A s 0oy rO—5
(MCU) M A4 >4/ By 4 (MAINCK) [EIF2 Oy 42EE LTHv 594854 XENnt-Vectron® B {55 MEA < L—
ADETIVEBENTHINTNET, SAMIXBERTOAA VI AvIIZIE, TNbDA I L—2DHEHREL
FF, MA—H—DHBICEABEHB -TUNHIMNE LAFERAD, BHD Y IT7 LR THA O TOER
FRBENTVFERA, thA—H—DERKZFESIHZE. BEHEIRBICETNLDA L L—2DEEHZFHET
LHENHY FT, SAMXBERT MCURITIZF v 549 2 T4 SNt H#EVectronRAR—X 5 L—F 09
FoL—32ER1ISRLET,

F—4 — FADFigure 27-1CTEZ SN TLVASAM3IXSERTY Oy Y U xxrL—4% JOv I, EE/OVY

ALV OYITERAESNET, S50 By IRAITOY Oy ZRIENERCA L L—42 ., sMTITKRIRE

FAUFvT A L—2%FER). MIFTKBIRBFAIL—2ONThADNICE > TERTEET, ZODT7 T

Jir—23ay J—HMZE Aoy BAE LTHET ZMTITKBIRBIFA S L—20RBE SN TLET,
FIUr—3> J— MMEADDO—HEHA S L—4 BiEE(10 MHz, 12 MHz, 16 MHz, 20 MHz)Z##& L T

FIM., 50 MHZLL T THNIEEEDBERBIEZ T (SAMIXEERTT—4 & — FAMDTable 45-215H8), USB

FERIFIZIE12 MHZA A 9 By I DAHIMEZET, MCUIZIZAEY DIEFEHELANILLAHY FF, £/ 0

A2 bO—SDEBELANIVICHIE LI EBEELARNILEF OKBIRBFA L L— 22 ERTILENHY FET .
R, AEBMEEEELANLLELS16EYDMCU/ AL L—2 DHAEHEERLET,

hoDF P L—21F HAEXINGFORMICHERBZEZSLEE LFET, Flz. MANCKA L L—2IFRZ N

A1E—F E—FTHIENBETT (AN3BS9 NDE1SE),

RI1DHAEHEE. SAMIX8ERT MCUDZEH| L EREEELANILEH I RE[EADNREOSVY ) 12—
32T, VectronttDOS-68338F S A L L—FHGICERM L 21157 ) —RXDA L L—2 ZHELFT,
RICEHL-ETOT/AA RIE3.3 V., CMOS, REEE. 5x7mm. £33 99 J—FLR FyTXxvx 7D
T L—2TY,

TABLE 1: RECOMMENDED VECTRON HIGH RELIABILITY OSCILLATOR MODELS AT FOUR
PRIMARY REFERENCE CLOCK FREQUENCIES
MCU Model Reliability Level Main Clock Frequency | Oscillator Model Number

SAM3XBERT-DHE-E Prototype (-E) 10 MHz 1157010MO00000BX
SAM3IXBERT-DHB-MQ QML-Q equivalent 10 MHz 1157810MO00000BE
SAM3XBERT-DHBE-SV QOML-V equivalent 10 MHz 1157R10MO0000BS
SAM3X8ERT-HEX-HP HIREL Plastic 10 MHz 1157C10MO00000BB
SAM3XBERT-DHE-E Prototype (-E) 12 MHz 1157012M00000BX
SAM3XBERT-DHB-MQ QML-Q equivalent 12 MHz 1157812M00000BE
SAM3XBERT-DHBE-SV QML-V equivalent 12 MHz 1157R12M00000BS
SAM3X8ERT-HEX-HP HIREL Plastic 12 MHz 1157C12M00000BB
SAM3XBERT-DHBE-E Prototype (-E) 16 MHz 1157D16M00000BX
SAM3XBERT-DHB-MQ QML-Q equivalent 16 MHz 1157B816M00000BE
SAM3XBERT-DHB-SV QML-V equivalent 16 MHz 1157R16MO00000BS
SAM3X8ERT-HE8X-HP HiREL Plastic 16 MHz 1157C16MO00000BB
SAM3XBERT-DHBE-E Prototype (-E) 20 MHz 1157D20MO00000BX
SAM3IXBERT-DHB-MQ QML-Q equivalent 20 MHz 1157820M00000BE
SAM3X8SERT-DHBE-SV QOML-V equivalent 20 MHz 1157R20M00000BS
SAM3X8ERT-HEX-HP HIREL Plastic 20 MHz 1157C20MO00000BB
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MIL-PRF-38535 (f4T#RMiM4ERIET LY F A=) RDRE)EMIL-PRF -55310 (KBIRENIFA 2 L—2 D&
HETDHIEHETELGLO. x4/ 022 b0—5D0A) T4 70— LTI L—EDRY ==Y
LRJLETINA RY L— F(Pedigree) 2 C—HIEBDFFTEEFA, K212, SAMIXSERTH ST #EMCU
MRS 204U T 70—L, ®IETHHEOS-683384 L L—F DRI J—=25 LRLELUVT/INARY
L—FR&ERLET, Sv2ay JUTAALETTIE—2 3 VI2BNTIE, EHFEAZEICEFITELRL TL
PEEMRTIEEHELET,

TABLE 2: SAM3X8ERT QUALITY FLOW REQUIREMENTS VS. 05-68338 OSCILLATOR
SCREENING AND PEDIGREES
MCU Quality Oscillator Oscillator Component 2
Flow Screening Pedigree Descripion
Engineering Model Hardware using high reliability
Prototype (-E) X O design with commercial grade components and non-
swept guartz.
aML-Q E g Military Grade Hardware using high reliability design
equivalent with military grade components and swept quartz.
QML-V s R Space Grade Hardware with 100 kRad die, space
equivalent grade components, and swept quartz.
Military grade die and plastic packaging. Oscillator
Hirel Plastic (-HP) B C use military grade components and non-swept
quarz.

AAOAYIONFTFAIL—RICHT EIEINMEREZHIE. SAMIX8ERT MCUT—4 L — FA®D
Table 45-21 TERSNTUVET ., BMOEHE. BEHRDI—X7—X (EthernetE K VUSB7 T 7r—>a v
FEO)LEEHINFELE, CMODERZRIIICRLET ., ZOXRIZIF., 0S-68338Dx T S ERHILE

EtEE&HE L TVET,

TABLE 3: ELECTRICAL COMPLIANCE MATRIX FOR THE MAIN CLOCK EXTERNAL
OSCILLATOR
Specification SAM3IXBERT Microcontroller 05-68338 Oscillator
Requirement Specification
Operating Temperature —40°C to +105°C -55°C to +125°C
20-year Total Stability (Note 1) Not Defined +100 ppm
Supply Voltage (Vs) (Note 2) 1.875VDC 3.3vDC
Supply Voltage Tolerance (Note 2) 0.75VDC +0.33vDC
Voltage Low Logic Min. {Note 2) -0.3V ov
Voltage Low Logic Max. (Note 2) 0.54V 0.2v
Voltage High Logic Min. (Note 2) 1.365V 1.39v
Voltage High Logic Max. (Note 2) 2.1V 207V
Duty Cycle 40% to 60% 45% to 55%
Total lonized Dose 30 kRad 100 kRad
Single Event Latch-Up 62.5 MeV-cm®/mg 120 MeV-cm®/mg

Note 1: The SAM3XBERT data sheet does nol specify a frequency stability requirement for the reference oscilla-

tors. The recommended oscillators in this application note will maintain a fractional frequency error of

+100 ppm under all conditions for a 20 year operational life. Table 4 provides delails on the frequency
budget. Note that while 0S-68338 specification lists 5 ppm for first-year aging, and 2 ppm/year after
year one, due to the logarithmic nature of the aging curves, oscillators will comply with £31 ppm total
aging over 20 years.

2: The voltage thresholds for the Xy, pad are defined by the Vppp . on the SAM3X8ERT which ranges from
1.80V to 1.95V per Table 45.2 of the SAM3X8ERT dala sheet. Because the 0S-68338 oscillators are 3.3V
logic based a voltage divider is required between the oscillator output and the X pad. The values shown
in the logic level are based upon worst case values of Vpppy . the oscillator supply, and the tolerances of
the resistors. With 5% resistors and R1 = 1kQ and R2 = 1.2kQ, the voltage levels from the oscillator will be
within the requirements of the X pad.
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FE#AILScott Murphy (Microchiptt. Vectronz & L—% BEERFS. FH & & He-Rel& &
T4 Ir—Tv) [ZEEVEDE < fZE 1) scott. murphy@microchip.com.

BEKICIAEERD: RAYFUITBHaAVN—42ZHBRET S
IN— 3 HE

HIEI D Space Brief TIX, WK D2ADRA vF U JEBR FRADERY £IF, TRILENAADEBRES, S H AR
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IS—72 7, REESEH OEEZGE I VN—FTIIHHEICRETEFET, COFIWTIE. T5—7> 7D
HEFELT/NILRBERAPWM)T VL —2 EBBILET,
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