5

Rev D: AIT changes to Actel page.
R63, R64 unconnected pin attached to DGND.

Replaced R77 with J6.

Connect U2 pin 2 to U2 pin 5
Rev E

Reordered Flash memory buffers

Changed C59, U3 pin9, and IMONs to be off AGND

Disconnected R69 from U2 pin4 & R61, connected R69 to U2 pin 6.

Changed all nets with . and 7/ in to _ or removed character

Added series resistors to Actel FL_10 and FL_CE lines

Added R263, R264, R265 10k pullups on Watchdog, NMI and MISCCTRL3.

SDRAMDATA[7:0]
SDRAMADDR[12:0]

hole at (8.812, 0.117). Plated hole is
chassis.

SDRAMDATA(7:0]
SDRAMADDR[12:0]

SDRAM_CAS
SDRAM_RAS

SDRAM_BAO

SDRAM_BA1
SDRAM_CKE
SDRAM_CLK
SDRAM_DQM
SDRAM_CS0

SDRAM_CS1

SDRAM_CS2

SDRAM_CS3

SDRAM_WE

SDRAM_CAS

SDRAM_BA1

SDRAM_CKE

SDRAM_DQM

SDRAM_CS1

SDRAM_CS2

SDRAM_CS3

SDRAM_RAS

SDRAM_WE
SDRAM_BAO
SDRAM_CLK
SDRAM_CS0

SDRAM_PWR_SW

SDRAMDATA_DIR
SDRAMDATA_nOE

Flash

SDRAM_DATA_nOE

SDRAM_PWR_SW

SDRAM_DATA_DIR

FL_IO[7:0]
FL_CE[7:0]
FL_CLE
FL_ALE
FL_WP
FL_WE
FL_RE

FL_BK0246_DIR

FL_BK1357_DIR
FL_BKO_CTRL_nOE
FL_BK1_CTRL_nOE
FL_BK2_CTRL_nOE
FL_BK3_CTRL_nOE
FL_BK4_CTRL_nOE
FL_BK5_CTRL_nOE
FL_BK6_CTRL_nOE
FL_BK7_CTRL_nOE

FL_PWR_SWI[7:0]

§| FL ALE |
i FL WP |
i FL WE |
| FLRE |

FLASH_IO[7:0]
FLASH_CE[7:0]
FLASH_CLE
FLASH_ALE
FLASH_WP
FLASH_WE
FLASH_RE

FL_BK0246_DIR
FL_BK1357_DIR
FL_BKO_CTRL_NOE  P3_3VD
FL_BK1_CTRL_nOE DGND
FL_BK2_CTRL_nOE
FL_BK3_CTRL_nOE
FL_BK4_CTRL_nOE
FL_BK5_CTRL_nOE
FL_BK6_CTRL_nOE
FL_BK7_CTRL_nOE

FL_PWR[7:0]

I

FL PWR SW[7:0

Flash Power Switches

FL_PWR_OUTI[7:0]
FL_PWR_SW[7:0] _ P3_3VD
DGND

PSVA
N5SVA

FL PWR QUT[7:0]

Rev F Added resistor to WP net, modified FPGA wiring, U8, U2 and U9 corrected nets on U8. Added BEB Backplane 11 signal
Rev G: Added Chassis Connection. Removed SDRAM_ADDR_nOE. Added R283. Corrected LVDS GND connection. Tied unused AC14 inputs to GND.
Rev H: Changes documented in Changes to DCB ETU.doc.
Rev J: changed buffers to run off P3_3VD supply. Added 8 control lines to flash. Also documented in Changes to DCB ETU.doc
Rev K: Added Analog Spares and Resistors to all FPGA 1/0s
Rev L: Modified pin out of FPGA as per layout. Removed redundant top level connections.
Rev M: Modified some resistor values for Flight.
Rev N: Updated Resistor Values in Power Switches and Added Inductor in Regulator Page.
Rev P: Changed Resistors on Memory Control Lines to 100R >
Rev R: Changed High Slew Resistors to 100R & Changed power switch resistors to 3k16 <
Rev T: Changed Flash Termination Resistors back to 200hms. =z
Rev U: Changed R253 to 0 Ohms. Changed Flash Termination Resistors to 10 Ohms. ~
Rev V: MEM_nOE changed to 51R1 <
BEB_HSK 2
PCB_HSK <
P3_3IMON x
Regulators P1_SIMON ADC Actel @
ADC _nCONV
P1_8VD Z =z P1_5VD P1_5VD ZZx N ADC_nCONV ADC ESHDN ADCnCONV
P3_6VD OO P3_3VD P3_3VD oo wnwv ADC_nSHDN ADC nRD ADCnSHDN
PSVD =2 ==L T ADC_nRD ADCNRD
P1OVA O K e DATA[7:0]
gg‘BOI\IVISA 8 E E 8 Q-AC?DCDATALO OE ADCDATALONOE
n n
Backplane Interices AGND ADCDATAHINOE ADCDATAHINOE
P1_8VD
XY X — ADC_MUX_A0
nn P3_6VD ADC_MUX_AO0 ADC _MUX AL MUX_AO
T P5VD P5VD ADC_MUX_AL ADC MUY A3 MUX_AL
as P10VA P10VA ADC_MUX_A2 MUX_A2
oo N10VA DGND N10VA
DGND AGND DGND
AGND PSVA AGND
P5VA NSVA P5VA
N5VA N5VA
P1 5VD
P3 3VD P1_5VD
P3_3VD P3_3VD
DGND
DFB_TLMO
DFB_TLMO DFB TLML DFB_TLMO
DFB_TLM1 DFB CLK DFB_TLM1
DFB_CLK DFB CMD DFB_CLK
DFB_CMD DFB 1HZ DFB_CMD
DFB_lHZ BEB BKPL[1L.0] DFB_1HZ .
BEB_BKPL[11:0] PCE BRELS 0| BEB_BKPL[11:0]
PCB_BKPL[3:0] PCB_BKPL[3:0]
Memory
. MEMADDRJ[16:0] .
MEMADDR([16:0] VISP EY] MEMADDR[16:0]
P3_3VDMEMDATA[7:0] MEMDATA[7:0]
DGND
MEM_nOE
MEM_nOE SRAM nCS MEM_nOE
SRAM_nCS SRAM NWE SRAM_nCS _
SRAM_nWE PROM NCE SRAM_nWE e S
PROM_nCE PROM NnWE PROM_nCE o.al_,nJ o
EEPROM nCE CEPROM ICE  (FPROM nCE Sl o
EEPROM_nWE Eggggm ”\éVEESET EEPROM WE & E: E z % Dé| &
EEPROM_nRESET - EEPROM_nRESET & O 5 Wwoege 8
) RESTREE uuBER =
002Zwsa
3?33 00530z>
S/C Interfaces
. SC_1PSSP
P3_3VD SC_1PSSP SC 1C
DGND SC_TC SC TLM
SC_TLM
MEMADDR([16:0]
MEMDATA[7:0]
CODE_TxD
D CODE_RxD
MH1 GJ8 RxD MISCCTRL[1L.0]
l\ﬂASSCT%TORé_I[E]é:g% TR RO 0]
_ 1 2 : DEBUG nRESET
’ \°] (e, DEBUG_nREi‘EA'II NMT
PLATED MOUNTING HOLE . MBUSCYTYPE[3:0]
JUMPER MBUSCYTYPE[3:0]
Chassis Connection. Place next to plated
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! : \ 5 g 88 g ¥ £ B O g ggEd  g¥ad g
! ‘ RST 2 SEEE =EEE  EE2eg
! CON16A | S
! ! g & BA g o
[ e i \ 2 o el 2 &
| Y
|
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! |
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ool alea]~ ialio oo oyl o oleol - olin | enle| sl oo enl < i< e alo[s|sllols|a|sls elolslolalolo| alals ol mlal ol ||l
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c2 c23 c24 S S§%2 T&5kZ S8E T>>5Egsz 5209 2 50 SE55> $255 TEH5853 SE55555% 264
01uF O1uF 01uF GND ggg 32588 ~88 5688 “I 4 I £2 8225 FEg3 ~fIgR onD [228—
T - L VeeDA 888 58588 88 8388 73 7 5 83 6865 6588 ©5eo m—
= = = R3AL. 100R VCCA 288 @ @ 1087PB2F8 |67
DFB_CLK —{ 10341NB7F31 %z g g 1087NB2F8
PCB_BKPL[3:0] R 20R =
PCB_BKPL[3:0) < P kELS0] DFB_TLMI] |0341PB7F31 33 3 g |089PB2F8
BEB_BKPLI1LO] BEB_BKPL[11:0 PCB BKPLO R 20R 3 ot 2% 2% [Xs) [Xs) (sonBars |22
P3_3VD P3_3VD P3_3VD BEB BKPL4 R%://:NR 10338PB7F31 poa
VCCIB7 VCCIB2 [52g
PCB BKPL3 R316, A20R 10 | GND 1088PB2F8 555
BEB BKPLS R T00R 10334NB7F31 I088NB2F8 [527
1 DFe_1hz % 20R 10334PB7F31 1091PB2F8 [H3
- N - 13 | |0335NB7F31 I091NB2F8
PCB_BKPL2 R 20R sl %2
P3_3vD P3_3VD P3_3vD VCCA s — I o
GND 1099PB2F9
BEB_BKPL7 R349, 20R
DFB_TLMO| & 20 }OSQDPB7F29 \é?gggggig |2
c28 c29 c30 PCB BKPLL - RIZAZ0R
T owr T owF [ owr 5| 10318NB7F29 I0100NB2F9
L L L BEB_BKPL6 R322. 20R 10318PB7F29
- N - vcceis? CCIB2 R3 O0R
BEB BKPL1 R323. A20R > | \GO%?ESNBWZQ I'g“”"‘”““ RIY (3
P3_3vD P3_3VD P3_3vD R 100R R OR
BEB BKPLY R325. .20R DFB_CMD. 4| 10316PB7F29 10110PB2F10 SDRAM_PWR_SW.
SEE BKPLY RIYAZ0R 10317NB7F29 I0110NB2F10 > _PWR
c3z c33 c34 10317PB7F29 239
0.1uF O.1uF 0.1uF vecis? VCCIB2 7538 FL_PWR_SWO
= = = BEB BKPLS R3Z7A N20R CND 10111PB2F10 557 R3R8_OR
- = - Ty e— r R 5| 10312NB7F29 I0111NB2F10 53¢ ® R
BEB_BKPLO R3RL\ A20R " 10312PB7F29 10112PB2F10 535 FL_PWR_SW1
BEE BKPLI0 RIINZ0R 10315NB7F29 10112NB2F10 537
10315PB7F29 T
é%lCDA 10113PB2F10 232 W EL EWR Sws
P15VD P15VD P15VD BEB BKPL3 R3AA20R 34| 231 FL_PWR SW7
B — 0% 10310NB7F29 10113NB2F10 53 % 0%
R B DATALO"OEG% 10310PB7F29 10114PB2F10 559 M >FL_BK1357_DIR
3 car cas ADCIRD & R T 5| 10311NB7F29 10114NB2F10 [-355 RIT AR
0.10F 0.1uF 0.1uF ADCRCONV I0311PB7F29 227
= = = veeis? VCCIB2 7556 FL_PWR SW2
- N - GND 10115PB2F10 225 R OR
11! I0115NB2F10
224 FL_IO5-R R 10R FL_105
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R0 deleted ! 10117NB2F10 17555
14 | 10300PB7F28 T
c40 ca1 caz s VCCDA 7520 FL_PWR_SW5
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VEMADDRIL6:0] MEMADDRI16: VCCIB6 CCIB: R3S OR
MEMADDR2 R: 20R > | GND 10137PB3F12 FLI00R R: 10R FL 100
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6
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MISCCTRL110] MISCCTRL[11:0] 3 392 o 32 *gJy 2 o
<= g g 38 Yee = g
MBUSCYTYPE[3:0] < HBlSCYTYPEI0) N 9
< s
f gy ¥ 3
LASTROBE[2:0] LASTROBE[2:0] A 3
= T =
iz © [

RBSP EFW DCB Actel

‘Document Number Rev
RBSP_EFW_DCB_004

heet

Da Wednesday, January 12, 2011
T




P5VD

P5SVA
U3
P1_5VD
BEB_HS 6 | IN2 Al M5 MUX_A2 1K TP7 + +
7 mi A2 DGND cs6 C55 C57 c58
PIAMON [ ﬁ N en L2 10uF 0.1uF 10uF 0.1uF
10 | IN6 13 -
PLSIMON [ >—=5IN7  V+[3 P5VA N5VA P5VD R93 oR
INS V- o N 5V
[a) <t <t
P3_3VD Y& 8lour 2 P10OVA 8 8
© NLOVA P1OVA Z Z =
S 100R
— AD648 © U4A g 8 Place Close to LTC1604
HI1-0508A R95
3 3N us
) L RIRAICR, ! ! % AIN+ AVDD gg NSVA
- —Lcsg 5 AIN- AVDD 37
VREF VSS x
0.1uF 4 33 NSHDN
P10OVA N10VA ¥ ;l; 5 EEECDOMP nSHON 733 C60 \L c61
- 6 AGND ”ﬁ\sl 31 NCONV P5VD 10uF + 1uF
1 66 67 7 AGND “CORD 30 nRD =
= ce4 ce5 NIOVA 62 + 63 + + 3 AgND OCDD 29 _
0.1uF 0.1uF ce8 69 9 28
;l; ;l; P.1ug E.ZuF P.1ug |;7uF ! 0.1y 10uF 10 Bvﬁg gGNB 27 +
ADC DATAT5 11 | DG NBUSY 55— ADC DATAO cr1 C70
P1OVA N10VA ADC DATAL4 12 | D15 DO 755 ADC_DATAL 10uF 0.1uF
ADC DATAL3 13 | D14 D1 52 ADC _DATAZ2
A4 = ADC DATA12 14 | D13 D2 53 ADC_DATA3
c72 c73 ADC DATALL 15 | D12 D3 53 ADC _DATA4 =
0.1uF 0.1uF ADC DATAL0 16 | D11 D4 751 ADC_DATAS
ADC DATA9 17 | D10 D5 750 ADC_DATAG
ADC DATAg 18 | D9 D6 ™79 ADC_DATA?Y
D8 D7
P10OVA
LTC1604
- ADC DATA[15:0]
5
. A pRR AR s
] 6 c7a DATAO 47 [ -7 ]2 ADC DATAQ
R99 0.01uF . DATAL __ 46 3 ADC DATAL
10k < AD648 ;l; DATA7:0] <___j= DATAZ 44 | 1A2  1B2 5 ApC DATA2
U4B DATA3 43 | 1A3  1B3 "g—2pC DATA3
DATA4 41 | A4 1B4 "3/ 5C DATA4
1 DATA5 40 | A5 1B5 /g—3pC DATAS
NIOVA DATA6 38 | A6 1B6 77 —ADC DATAG
Place part close to FPGA DATA7 37 | A7 1B7 "15—ADC DATAY
o DATAO 36 | 1A8  1B8 i3 5C DATAS
t DATAL __35 | 2Al 2Bl /97 —2pC DATA9
DATA2 33 | 2A2  2B2 75— ADC DATALO
= DATA3 32 | 2A3  2B3 "1 APC DATALL
RT1 DATA4 30 | 2A4 2B4[77g ADC DATAL2
FPGA_TEMP u7 DATA5 ___29 522 ggg 20 _ADC DATAIZ
ADC_MUX A2 47 2 MUX_A2 DATA6 27 22__ADC DATALZ
ADC_MUX_A2 ADC MUX AL 46 | 1Al 1Bl =3 RI0LAALOOR __ MUX_AL DATA7 26 | 2A7  2B7 53 ADC DATAILS
ADC_MUX AL ADC MUX A0 44 | 1A2  1B2 5 R102 00R___MUX A0 2A8 28BS
ADC_MUX_AO0 1A3 1B3 S
ADC nSHDN 43 6 R103 00R___nSHDN 4 24 _
ADC_nSHDN ADC nCONV__41 | 1A4  1B4 3 R104 00R___NCONV 10 | VSS DIRZ 7 —9¢
ADC_nCONV ADC_nRD 20 | 1A 1BST9 R105 00R___nRD 15 | VSS DIR1 55
ADC_nRD 25| 1A6 1B6 [57 RI08 5OR 51| VSS nOE2 52 gDCDATAHInOE
1A7  1B7 55— VSS nOE1 DCDATALONOE
R100 0| 37 12 28
1A8  1B8 5 VSS =
R107 0| 36 13 34 18 P5VD =
R108 0| 35 | 2AL 2Bl = 39 | VSS VDDI P3_3VD
R10S o 282 2B2 7= VSS VDD1 (75 P23
RITG o 5> 283 2B3 [ VSS VDD2 [37 1
R o S5 284 2B4 g VDD2
D ENAAT 5o 2A5  2B5 55—
R113 0| 27| 2A6  2B6 [ = UT54ACS164245SEI AGND
R114 0| 26 | 2A7  2B7 53¢
R115 0 2A8  2B8 P3_3VD —_— P5VA
lg Vss  DIR? 54 ) P5VD P3_3VD AGND
151 VSS DIRL 55 P5SVA
VSS nOE2 H :'_1
21 23 c7s c76 P5VD
55 ﬁg nOE1 B5VD PSVD 0.1uF 0.1uF
34 18 T = = —
39 | VSS VDDL =% N1gva TOVP
45 | VSS VDD1 75 P1_5VD
VSS VDD2 [37—%
VDD2 N10VA
Nsya PL5VD
UT54ACS164245SE| P3_3VD
N5VA
= p1ova P3-3VD
— DGND [ }—
P5VD P3_3VD P1OVA =
l cr7 l c78
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T P3_3vD T P3_3vD [ P3_3vD
3 3 a3
USE USA 54AC14
BANC14 p722-1 EANC14 p722-2 p722-3
11 10 R117 . A51R1__nDFB_CMD 1 1 2 R128. A51R1 nDFB_CLK 2 8 9 nDFB_TLMO 3
DFB_CMD[__ > T 2% nDFB_CMD 7|1 DFB_CLK[_> T RMSlRl NDFB_1HZ 5 |2 DFB_TLM Lt NDFB_TLML 613
nDFB_CLK 714 NDFB_1HZ 3 |° R12 RIZ2Z._~OR_DIG_SPAREY 9|6
P3_3VD N PCB_CMD 0|7 N R120. AOR DIG_SPARELL 11| 8 | 10k BEB ACTEST2 2|9
RIZ3\ AOR___DIG SPARET 13 | 10 RILJAOR DIG_SPARES 1q | 11 BEB _ACTESTL 15 | 12
N BEB_AMUX_ENO 16 | 13 N BEB_AMUX_ENL 17 | 14 N BEB_AMUX_ENZ 18 | 15
c79 = BEB_AMUX_AO 19 | 16 = BEB_AMUX AL 20 | 17 = = BEB_AMUX A2 21 | 18
0.1uF BEB_DAC_CMD 22 | 19 - BEB_DAC CLK 23 | 20 - BEB_DAC_LDAC 24 |21
= R125 deleted BEB_DAC_CS 25 | 22 P3_3VD PCB_CLK 26 | 23 P3_3VD PCB_STB 27 | %4
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