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FPGA Family and Parameter Name Utilization
Device BYTE_MODE_EN | Sequential | Comb | Total %
RT PolarFire® 0 495 714 1208 0.125
RTPF300T-1CG1509 1 503 724 1227 0.125
RTG4® 0 567 828 13595 0.46
RT4G150-1CG1657 1 575 845 1420 0.47
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FoOYTIZIE, ChoDADL—FDHEHELET, thA—H—D/ OV IICELEEHENBEET HERIEH D H
HLNFEBAN., TholEMicrochiptMEB L= 77 LU R THA U EFERLED=H. A—YNRBICESHEE
HERT IBENHY £, ATmegaS64M1 MCUM [FTIZH#RE T HVectronRAR—R G L—FK 48y Y £ L—4%TF
MDTABLE1IZRLET,

ATmegaS64M1IZIEZ3BY DI/ OV IBRA T avhbVEd, COT7TVr—3>y /— Rk 8B vY
AELTHETINTTKBIRBIFA DL —IDEHINATVET, BHEADL—2RARHE LTS MHzES
MHzZ#22 L 3 5. ATmegaS64M1T—4 & — FRAMTable 30-4I24H£Ly, 8 MHZUL TOEEDREKHEMEZET,
g, 4BY DEBELANILTMCUZRBLTOWET, EYA4/ 7032 FO—SOEEME L ANILITKIG L5
HELUANILEFDOKBIREIFA L L—2 EERTIDLENHYFET, TABLE 1 [ZI1E. BRBEEBEELANILOHEAE
HENRLDH8DDMCUETILE ., TREFNICHIET H8DDF L L—4F ETILESZRHELTLET, ChdDF
O L—4F, EEXTAL HFICEELET,

TABLE 1D#iHAEHEIL. ATmegaS6AM1DEH L EREFEEL NIV EFFH I REFEADRDOS LIV ) 12— 3
2 T9, VectronttDEIEREMA S L—42 FHIKOS-68338IZHEM L =157 1) —X AL L—2 #H#RLET, RIZE
HLEE2TOT/NA XF3.3V, CMOS, EEEE. 7mmx5mm. €53Iv49 Y—FLR FyTXxxUT7DA>
l/_g —C\‘?-o

TABLE 1: RECOMMENDED VECTRON HIGH-RELIABILITY OSCILLATOR MODELS AT TWO
EXTERNAL CLOCK FREQUENCIES

MCU Model Reliability Level External Clock Frequency | Oscillator Model Number
ATmegaS64M1-KH-E Prototype (-E) 4 MHz 1157D4M00000BX
ATmegaSE4M1-KH-MO QML-Q equivalent 4 MHz 1157B4M00000BE
ATmegaS64M1-KH-SV QML-V equivalent 4 MHz 1157R4M00000BS
ATmegaS64M1-MA-HP HIREL Plastic 4 MHz 1157C4M00000EB
ATmegaS64M1-KH-E Prototype (-E) 8 MHz 1157D8M0O0000BX
ATmegaS64M1-KH-MQ QML-Q equivalent 8 MHz 1157B8M0O0000BE
ATmegaSE4M1-KH-8V QML-V equivalent 8 MHz 115TREMO0000BS
ATmegaSE4M1-MA-HP HIREL Plastic 8 MHz 1157C8M00000BB

MIL-PRF-38535 (J&tH#aMit 4341 T L4 kO =4 RDOK) EMIL-PRF55310 (K RIRBIFA S L— 42 DFR)DRET
DEHFIELDZEH. A0 b A—=5DIF T4 7A—IZRHLTHIL—E2DRI =20 LRLET
INA R L— F(Pedigree) 22— HESE 5FETEFE A, TABLE 2 (2. ATmegaS64M 1T ST HEMCUA MR 1
T59F) T4 70—¢&, WiHT BHEOS-68338F L L—FDRY ) —Z2F LANLEXUVTNART L—KRER
LET., Sviay YUTahLETTIr—2a3 080T, SN ZERICEHICENRLTWEIEEHERET S
ELEELFET,

TABLE 2: ATMEGASE4M1 QUALITY FLOW REQUIREMENTS VS. 0S-68338 OSCILLATOR

SCREENING AND PEDIGREES
Oscillator | Oscillator Component
MCU Quality Flow Screening Pedigree Description
Engineering Model Hardware using high reliability
Prolotype (-E) X D design with commercial grade componenlts and non-
swepl quartz,
s Military Grade Hardware using high reliability design
senlo st 3 B with military grade components and swept quartz.
’ Space Grade Hardware with 100 kRad die, space
QML-V equivalent S R grade components, and swept quartz,
" R Military grade die and plastic packaging. Oscillator
Hirel Plactic (-HP) B C uses military grade components and non-swept quartz.

5 August 2021


https://www.vectron.com/products/space/space.htm
https://www.vectron.com/products/space/space.htm

SNMEFoavs AL L—2ICxTHERHMEREEMRL. ATmegaS64M1T—4 — RN D Table 30-28& & UTable

30-3TEEEINTUVET, BHE, BEEOLI—IXT—IANSBINOEGEEEHLE LT,
CNONEHETABLE3IZRLET, ZOXRIZIE., 0S-68338M 3T 2BESMMERELEHE L TLVET,

TABLE 3: ELECTRICAL COMPLIANCE MATRIX FOR THE EXTERNAL CLOCK OSCILLATOR
Specification “Tm'“‘s::;:: crocontroller | 0s.68338 Oscillator Specification

Operating Temperalure =55°C to +125°C =55°C to +125°C
20-year Total Stability (Note 1) Not Defined £100 ppm

Supply Voltage (V) 3.3VDC 3.3vVDC

Supply Voltage Tolerance +0.3VDC +0.33vDC

Voltage Low Logic Min. -0.5v ov
Voltage Low Logic Max. Ve x 0.1 Vg x 0.1

Voltage High Logic Min. Vg 0.8 Vg x 0.9

Voltage High Logic Max. Vg + 0.5V Vg

Duty Cycle 40% to 60% 45% to 55%

Rise and Fall Time Max. 1600 ns 5ns

Total lonized Dose 30 kRad 100 kRad

Single Event Latch-Up £2.5 MeV-cm®img 120 MeV-cm?/mg

Note 1: The ATmegaS64M1 data sheet does nol specify a frequency stability requirement for the reference oscil-
lators. 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 details on the frequency
budget. Note that while 05-68338 specification lists £5 ppm for first-year aging. and +2 ppmlyear after
year one, due to the logarithmic nature of the aging curves, oscillators will comply with £31 ppm total

aging over 20 years.

¥E3t (k. ATmegaS64AMATHRSHREMPUR (T4t 7o B w4 & L TTABLE 1 RMDOS-683384 ~ L—4 ZH#EL &
T SNBDF T L—4FIE. ATmegaSeaM1T—2 S — FEBESNEZI—RT—RITEVWTERINDIETD
HRENRTA—FEFBLET, oD L—FDEKIE. LT HMCUDKFRITHELRNILERZETT,
ERONYT—2 T a3 UnBIRTE, 8 MHZUTOEERBEBA~DRIEEARETT

F##@(&Scott Murphy (Microchiptt. Vectron# 2 L—4 8 &, FEHE & UHe-Rel
HWREIAY I1x—2v) [ZEEVEDHE < 23 L\ scott. murphy@microchip.com
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BEBIVRENDHY. EERTORIERETLLI., FLAEDTTUS—2 30 TIE, 2O S ICHBIHARE
FTHLEEHY FHA, BREREHTT IRE—BHNIRAREAER. RAvFUVARE. BIERELV D,
BERMEESNET, ZTLT. COBRABRERNDDAUF V2 VRER. HEDIATERS L URIE, FRAIREL
Uy TIVERTIRETEDLSA VAV A ERMFRITEELET,
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AV —=ZD [/3— 13 §ilfil) THERIBY ., HBERRZRG;T IR, HhaoT oY e 0TI 212K Y2ER
AR ENEEE L CEETIDENHYFT,

POL (Point-of-Load)E L 2 —JLIFLCH AT 4 LA ZABEL TLETHA, T4 XY )— FEIRZESBEIELCOEE
BETIDENDYET, A VFV2EIX. aVN—4RBTIBRREREZEEL GEETHILELNHYET,

BRELTIE, POLOYN—2 THRAERBEIC20%D Y v TILERNPEL D LS ICHATIERVTL LS. fIZ
[$8E4 DMHP50601AEE S 156, HAERIE6 ATHD1=H. BIZELTHV v TLER(E—VY—E—9)F1.2 A
T4 COUYTLNERERAVFUITAERBELIVCANBABEIZEL Y., V=-Ldi/dt DBEFZENSA 259 2 {ED
REYET,

A UBDADKRBEAT— FTlE. A U F I 2A~ADOHMMBEZVin-VoutsHZYHYET, ChlE. BEREaVN—4K
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IINER =12A. FRBAER =6 ALV SEHKZEELEFT., Ta—T14HA4YJ)LIED = Vout/ Vink L THIE
TEFET, ZOBIDIHAE. DIEHR20%TT . RM v F UV EKEEES00 kHzE Lzi5E. 422 A L1400 nsT
T, V=-Ldi/ dtTHIEND., CNODEFFE>THAA U E IV ADEERDDE, L=V dt/di =f12uHER
UEFT, BLOHRFABIFAVFZ0450 TBREE] 2RICLET, HBolk. 41 V40 3BERIPTERE— FH o ERR
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