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Condiciones de diseno eléctrico

Requerimientos Funcionales
Filosofia de model os (stv, EoM, M, FM, FS)
Recopilacion informacion y Blsqueda componentes (QpL's, PPL’s, MIL’s)
Compatibilidad el ectromagneética (Grounding & Bonding EMI Filter) ==
MIL-STD-461C, CS01, CS02, CEQO3
MIL-STD-461D, CE102 d}
Disefnio del esquema

Elementos y caminos criticos, Andlisis de fallos
ECSS-Q-30-02 Failure modes, effects and criticality analysis (FMECA)
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Grounding and Bonding
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C

American Environments American Environments
MIL-STD-461A, MIL-STD-461B and MIL-STD-461C Capabilities MIL-5TD-461D and MIL-STD-461E Capabilities
Conducted Emissions Conducted Emissions
Test Method Freguency Range Details TestMethod  Freguency Range Details
CEM A0Hz to 15kHz Power & Interconnecting Leads CE101  30Hz io 10kHz Power Leads
Sggz :i:”z © igg"z :”‘”9’ & I'_"“"m"”““"“ Leads : CE102  10kHz to 10MHz Power Leads
CEor Hszptﬁm e menna Leads CE106 10kHz to 40GHz Antenna Terminal
Conducted Susceptibility Conducted Susn&phblhtg
Test Method Fraquency Rangs Dedails TestMethod  Freguency Range Details
CS01 30Hz to 50kHz Power Leads ) C8101  30Mz to 150kHz Power Leads
ca0z 15kHz to 400MHz Power Leads C5103  15kHz o 10GHz Intermodulation, Antenna Port
CS03 15kHz to 10GHz Intermodulation C5104  30Mz to 20GHz  Signal Rejection, Antenna Porl
Cs04 30Hz to 20GHz Signal Rejection =) CS105  30Hz to 20GHz Cross Modulation, Antanna Port
£S505 30Hzto 20GHz  Cross Modulation CS109  60Hz to 100kHz Structure Currant
gggg Spikes Egﬁgﬂjﬁ':m ) £CS114  10kHz to 200MHz Bulk Cable Injaction
CS04 G0Hz to 100kHz Structure Current, Common Mode CS115 Impulze Bulk Cable Injecticn
S0 10kHz to 100MHz Damped Sinusoids Pin Injaction - C5116 10kHz to 1ﬂ-DI'u1I-fz Dampad ?Ina.. Cables and Power Leads
CSi1 10kHz to 100MHz Bulk Current Common Mode - Radiated Emissions
Hadiated Emissions TestMethod  Freguency Range Dedails
Test Method Frequensy Range Details RE101 30 Hz to 100kHz Magnatic Fiald
REM 30 Hz to 50kHz Magnetic Field RE102 10kHz to 18GHz Electric Fiald
REQO2 14kHz to 10GHz Elactric Fiald _ RE103  10kHz to 40GHz Antenna Spurious & Harmonic Outputs
REQ3 Spurious & Harmonics  Antenna Leads 0 LA
Radiated Susceptibility it AL L S
. Test Method  Freguency Ranges Dedails
T‘;;a‘:‘*‘ ;Dﬁ;"‘“g"ﬁ?;k:'z Magnetic Fiel u“"‘"" RS101  30Hz to 100kHz Magnetic Field
R302 Spikes & Powar Fraquancy Magnetic & Electric Fialds RS103  2MHzto 40GHz Electric Field
RS0 14kHz to 405Hz Electric Fiald RS105 Transiant Electromagneatic Fiaid
RS05 EMP
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MIL-STD-461C

PC ..,Design Solutions
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MIL-STD-461C
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MIL-STD-461C
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E: The test sample shall be subjectad to the spike(s) with the woveform shown and

fp = Receiver tuned frequency or band center for amplifiers.
with the specified voltoge {s) ond pulsewldth{s).

f1 = Lowest tunable frequency of receiver band in use or the lowest frequency
of amplifier passband.

Highest tunable frequency of recelver band in use or the highest frequency

fp =
of amplifier passband.

¥ = Bandwidth between the 80 dB points of the receiver selectivity curve as defined

in the test sample's technical requirements or the control plan.
FIGURE 2-6. ACCEPTABLE WAVESHAPES FOR CS06 AND RSO2
Linmits
1. The limit at A is 80 dB above the input level required to produce the standard
teference output. (This limit shall not be used for amplifiers)
2. The limit at B shall be set as follows:

a. Receivers: 0 dBm applied directly to the 'reu.wer input terminals.
b. Amplifiers: The limit shall be as specified in the test sample's technical
requirement orf control plan. If no limit is defined in the above documents,

the 0 dBm value shall be used.

FIGURE 2-5. LIMIT FOR CS0O4
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FIZURE 2-7
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MIL-STD-461C
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LA A
PCE Desic ':Egﬁ!utions

Condicionantes Mecanicos

Dimensiones y formade |a estructura o cgja soporte ==
Material de fabricacion

Determinar € sistemade fijacion

Dimension y posicion de los puntos de fijaciones
Considerar requerimientos de vibracion

Tener en cuentala Rigidez Flexibilidad
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Condiciones Térmicas

Para el diseino del pcb esimportante conocer el comportamiento termico ==
-Determinar/calcular la disipacion de los componentes mas significativos
-Determinar las resistencias térmicas a TRP (thermal reference point)

-Conocer en su caso €l rango de temperatura del soporte o estructura
-Realizacion de andlisis térmico
-En funcidn de los de los resultados

reposicionar componentes
busqueda de caminos o vias de disipacion
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SCB D, es 1._-__ olutions

,..-

Consideraciones Diseno PCB |

Para el disefio del PCB se tendran en cuenta:
Encapsulados, creacion o supervision conforme a estandares
€ emplo MIL-PRF-55365/4 encapsulado CWR06
Posicionado
Tipo (digital anal 6gico mixto)
Disipacion
Generacion de ruido o susceptibilidad al mismo

Disefio en funcidn de las normativas existentes

ECSS (European Cooperation for Space Standardization)
ECSS-Q-70-10A (Qualification of printed circuit boards)
ECSS-Q-70-11 (Procurement of printed circuit boards)

CNES (Centre National D’ Etudes Spatiales)
CNES/QFT/SP.0050 (Specification for Design of printed circuit boards) ===
CNES/QFT/SP.0117 reemplazada por ECSS-Q-70-10
CNES-QFT-SP 0119

Universidad de Granada
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Consideraciones Diseino PCB Il

ESA (European Space Agency)
ESA CNES-QFT-SP 0117 (Cuadlification & procurement of two-side PCB’S)
ESA CNES-QFT-SP 0119
ESA PSS-01-710 Reemplazada por ECSS-Q-70-10
DSP (Defense Standardization Program)
Mil-P-55110 (Printed Wiring Board, Rigid, General Specification For)
Mil-P-50884 (Printed Wiring, Flexible and Rigid-Fex (w/Amendment 2) )
IPC (Institute for Printed Circuits), (Institute of Interconnecting and Packaging Electronic Circuits)
(IPC ASSOCIATION CONNECTING ELECTRONICS INDUSTRIES) www.ipc.org
|PC-2221 (Generic Standard on Printed Board Design)
IPC-6012A (Qualification and Performance Specification for Rigid Printed Boards)
IPC-6013 (Qualification and Performance Specification for Flexible Printed Boards)
IPC-7721 (Repair & Modification of PCB’s & Electronics Assemblies)
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P.0050 - 2A

Component holes
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CNES/QFT/SP.0050 - 2A

‘D tersinal ped dismster

DL standard pmd = Bk x TS
b2 reduoed ped <A, | /3
1c condustar width

D When there is one conductor only
' Soldered terminal pad eondurtor implantation prohibited( e )
i l,ouZle=D/2
: f!, i
lo conductor width
Ie 0 terminal pad dismetss
D i
:: Unsoldered terminal pad
: l‘ = D
: Ll =naD
External lavers ,
w . _ 2 soldered Lerminal pada
! 1 soldered terminal pad i Le=z D372
c e
Dy N Compenent. aide Solder side
D3 reconmended i De : De=D + 1

' A M E 1.=04

. i i i i n = 2 recommended

) 2 moldered torminnl peds 'n.a' : O . !
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e e S m i

Lc conductor length
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pl standard soldered pad O o o
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03 unsoldered pad | GROND BLAN n = 2 recommended
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CNES/QFT/SP.0050 - 2A

Special caae

; i b ckages
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CNES/QFT/SP.0050 - 2A
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