1 | 2 | RS | [ |
power microcontroller
nMCLR DnMCLR
PGD DPGD
PGC DPGC
PRELAUNCH
SHUTTER
PPSC
eth_phy
SPI{SCK SDI SDO nCS1 nCS2 nCS3 nCS4 nCS5 nCS6}] ?1OOQd|‘ff
File: pawer.kicad_sch ETH{TX_P TX_N RX_P RX_N LEDA LEDB} ETH{TX_P TX_N RX_P RX_N LEDA LEDB}
sync
PPSG
PRELAUNCHY D PRELAUNCH File: eth_phy.kicad_sch
——PDSHUTTER
UNLAUNCHY UNLAUNCH
SYNC D SYNC

rtd_header

File: sync.kicad_sch

rtd

TEMP4{CH[1..20] RSENSE}
TEMP2{CH[1..20] RSENSE}

RTD

DTEMP1{CH[1..20] RSENSE} TEMPL_INTRPT

RTD

DTEMP2{CH[1..20] RSENSE} TEMP2_INTRPT

DTEMP1_READY

DTEMP2_READY

TEMP1_nRESET(
TEMP2_nRESET]]

» TEMP_nRESET
*

SPI{SCK SDI SDO nCS1 nCS2 nCS3 nCS4 nCS5 nCS6}]

File: rtd_header.kicad_sch

o FID1

Fiducial

o FID2

Fiducial

File: rtd.kicad_sch

SENsors

SPI{SCK SDI SDO nCS1 nCS2 nCS3 nCS4 nCS5 nCS6}<F—

File: sensaors.kicad_sch

SPI{SCK SDI SDO nCS1 nCS2 nCS3 nCS4 nCS5 nCS6}

File: microcontroller.kicad_sch

H1
MountingHole_Pad
H2
MountingHole_Pad
H3
MountingHole_Pad
H4
MountingHole_Pad

GNDPWR

Author: Thanasi Pantazides, panta013@umn.edu
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T I 2 I 3 I L} I 5 [
internal vs. 1/0 level, analog ref
s +3V3 Ethernet power supply
19 +3V3 -
ENVREG Conn_01x03
program/reset VDDCORE 3 T2 avod AVDD VDDRX
TestPoint 3 TP1 vooTxX |
54 4+2—0
+3V3 TestPoint ng'll?))((
10pF, 16V S
GND <~
oo e oo s RO GND —GETH{TX_P TX_N RX_P RX_N LEDA LEDB}
A NP6 & picisressoipr o —
VDDRX |8 VAURA
aooo -~
- R2 nMCLR 7| wem § sss 7 TPING 147 Sg.gi,:
£ %700 I = 2 TPIN- 22 VSSRX
§ nMCLR to RTD readout 0sc1 39| ot e VSSRX
= 1 0sc2 49 VDDTX
. Conn_02x01 +3V3 05€2  BOJ pscz/cLk2 oo [51_Emaxe
. g
= ENVREG 18| ¢\vreG TPOUT-. |50 E”:/;é?:
2 VDDCORE 10 vssTx 22 ol
w
r: c1 R5 ————————— VDDCORE/VCAP n 53 R4 2.26kQ 1% Q
£ e Serhy EMPL READYD TEMPL_READY 60| n0 /o1 Rans . @
; HE s oyeccrs o o o 12— e, :
® GND P4 TEMP2_READYD _ 58] Rp2/cCPu/P3D . VLEEB;:zggié 5 o® 3
& TestPoint z ref— [ a——— =
SPLaCSt 2 | peo p2d 4 Vref+/AN3/RA3 2L RA3 o
SPILnCS2 1 A 28 RA4 Qa
RE1,/P2C s Tocki/Ray |22 e g
SPLNCS3 64| prs/pop o — AN4/RAS |21 RA3 o
SPLnCSh 63| or3/psc i , rRPTO g
SPLnCSS 62 pey /p3p g INTo/FLTO/RBO |3 INTRETL—dSNC 2
SP1.nCS6 611 Res/pic : INTL/RB1 PRELAUNCH a
J 5 INTRPT2 )
+3V3 s INT2/RB2 (2 —QSHUTTER 2
+3V3 7] RF1/AN6,/C20UT i INT3/RB3 |6 INIRELS +3V3 3
T R A E ALl § (ALY 43 To programming header bl
17 131 RF3/ANS & KBIL/RBS -3 T 9 =
Conn_01x16 oreen s RF4/AN9 PGC/KBI2/RB6 22— T2-—QPGC @
-1 S >3 RF5/ANLO/CVref PGD/KBI3/RB7 PL—— 52 qpGD o
2 INTRPTS SW2 52| RF6/ANLL w aco =
13 2 ﬁI" N | SW_Push_LED_Wuerth_wS-TAsL >IL{ RF7,55T T3CKI/T1050/RCo (30— 10} &
Ju  RA2 T10S1/ECCP2,/P2A/RC1
= EONS—R 5] UNLAUNCHG r UNLAUNCH B | pey/ccps/Pi ECCP1/P1A/RC2 ;3. & zgi
Js6 RA4 R SCK1,/SCL1/RC3 <P 5|
47 RCL 1500 SDI1/SDAL/RCH 22 ooh0
8 RCO SDO1/RC5H :
7] - 31 UART.TX TP11] SPI.nCS1 —> Temp sense 1 (LTC2983)
T EITTLe o @ TXL/CKL/RCE 1 UART.RX TqstPointO=r575 SPI.nCS2 /| —> Temp sense 2 (LTC2983)
10 UART.TX Q@ Gquaaa g RX1/DTL/RCT stPoint O— SPllnees o oft via )2
11 UART.RX GND g YLUW@ @ .n —> Power on/off via
T 12 @ —> Power Isense via J2
Tz X asv ] of&[=8 B & TPY JestPoll —> gas sensing (BME680)
T 28 AVSS TP10 JestPol —> IMU (BMI270)
T+
Tus S
416 7 GND S
iL GND GND
clock decoupling
ﬂg"g Y1 +3V3 ESs Notes:
25 = fi tputs and driven to logic low.
e GND (25 MHz o rogram anddebag thracen piekic i (b1tuLa Dy C T "
oIE . . . VDDTX VDDRX AvDD — 25 ppm 25 MHz osc loses 48 ps over 20 minute flight
2 = 0SC1 1 3 0sC2 — see MSSP module description for SPI interface . )
"‘8 — PORTB pins 0:3 can be configured as rising— or falling—edge interrupts. Use for PPS read.
T
Zt < ol F 351 F gﬁi F 371 F gai F ggi F giiom giii“; Author: Thanasi Pantazides, panta013@umn.edu
KE c2 c3 10u g g o o o ) ) University of Minnesota
&> 10pF 1% 10pF 1% VSSTX VSSRX AVsS Sheet: /microcontroller/
5 2 GND Ly File: microcontroller.kicad_sch
=3 check capacitor values GND B Title: FOXSI—4 Plenum Board
Size: USLetter | Date: Rev: 1
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PPSDPPS

+3V3 U2

< 74LVC1G02
GND

Connect to the input header, connect to PIC

+3V3

TP7
TestPoint

o TP8
TestPoint

TP5
TestPoir
O—s

+3V3

u1o
NBAL3N011$

GND
+3V3

u11
NBAL3N011$

GND

t
»—D SYNC

LCD LCM LCiZ LCié LCU LCiB LCZO LCM LC22 _LC23

GND

o Something like Harwin M80-5401242 (2x6 pins)
i J4

igggg:;; Conn_02x06_Row_Letter_First
SYNC1+ at SYNC2+
SYNC1- a2 SYNC2—
SYNC3+ a3 SYNCh+
SYNC3—  ak SYNCh-—
SYNC5+ a5 SYNC6+
SYNC5- a6 SYNC6—

100Qdiff

100Qdiff

GNDPWR

100Qdiff

100Qdiff

100Qdiff

100Qdiff

100Qdiff

100Qdiff

100Qdiff

100Qdiff

Author: Thanasi Pantazides, panta013@umn.edu
University of Minnesota
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o
-

SMBJ36CA

1 | 2 | 3 [
interface canverters switches
+3V3_inC—e D +3V3_in
+5V_reg_out{
+5V_reg_out D +5V_reg_out
b +28V_reg_in +5V5_reg_out D +5V5_reg_out

CDTEDE_V_outq

+12V_reg_out

sense

File: converters.kicad_sch

KI+28V_reg_in

D +3V3_in

CDTEDE_V_out

TIMEPIX_12V_out<]

TIMEPIX_5V_out<]

TIMEPIX_12V_out

TIMEPIX_5V_out

SAAS_5V_out]

SAAS_12V_outd]

SAAS_5V_out

CMOS1_V_outq

SAAS_12V_out

CMOS1_out

CMOS2_V_outq

CMOS2_out

CDTEL_V_out]
CDTE2_V_out(]

CDTE4 out

CDTE3_V_out]

CDTE2_out

CDTE3 out

CDTE4_V_out]

SPI{SCK SDO SDI nCS3 nCS4}

FORMAT_V_out]

CDTE4_out

+5V_reg_out]
+5V5_reg_out

+12V_reg_outg

D +12V_reg_out

File: interface.kicad_sch

+28V_clean +28V
JP1

+28V_cleanT_ret

+28V_ret

o
-

7

MBJ36CA

S
el
a1
N
&
N

SPI{SCK SDO SDI nCS3 nCS4}

File: sense.kicad_sch

CDTEDE_V_sw{] CDTEDE_V_sw
TIMEPIX_5V_sw<] TIMEPIX_5V_sw
TIMEPIX_12V_sw<] TIMEPIX_12V_sw
SAAS_5V_sw<] SAAS_5V_sw
SAAS_12V_sw{] SAAS_12V_sw
CMOS1_V_swd CMOS1_V_sw
CMOS2_V_swd] CMOS2_V_sw
CDTEL_V_sw{] CDTE1_V_sw
CDTE2_V_sw] CDTE2_V_sw
CDTE3_V_sw] CDTE3_V_sw
CDTE4_V_sw] CDTE4_V_sw

FORMAT_V_sw

SPI{SCK SDO SDI nCS3 nCS4}

File: switches.kicad_sch
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T [ 2 I 3 I L] [ 5 I
+3V3
TP2
Q@ TestPoint op1 U19
’
z [ o | | | 1] LTC2083
w o
TEMP1{CH[1..20] RSENSE}D— z2
R R oloa  BEEEE  afu
® | TEMP1.RSENSE 17 CH2 c27
A TEMP1.CH3 18] cy3 10 pF (X7R) LDO1 VREF1 VREFBYP1 vDD1
TEMP1.CH4 19 CH4 Q2 47
TEMP1.CH5 20 CHS Q3 46 I €29
Iimzigzg g CH6 5 T o7 (0% l 31 l 33 l 35 l 37
- 10 pF 1 uf 0.4 pF 0.4 pF
TEMPA.CHB 23] e V'\e,::; 14 VREFL  GND W M " "
TEMP1.CH9 24 CH9 - -
TEMP1.CH10 25 11 VREFBYP1
TEMPL.CHLL 26 E:ﬁ Vrefbyp J7
TEMP1.CH12 27 CH12 LDO 43 LDO1 GND
— TEMP1.CH13 28 CH13 P14
Iﬁmzﬁ:i; 2] chas TEMP1_INTRPT eaacint
d 301 cH1s INTERRUPT |37 = DTEMPA_INTRPT
TEMP1.CH16 31 CH16
TEWPL.CH1E 32) cha7 RESET [42 TEMPA_nRESET QTEMP_nRESET
TEMPL.CHLO 50 SPILSD! SPI{SCK SDI SDO nCS1 nCS2 nCS3 nCS4 nCS5 nCS6}
TEMP1.CH20 SDI
SEK SPI.nCS1
cs
B
A4
GND
Isolate from digital ground?
+3V3
TP16
I Q@ TestPoint op2 u18
’
gL, o | | | 1] LTC2083
TEMP2{CH[1..20] RSENSE}D— z2
e BRI g3 ooy BEEEE  afu
= 'TEMP2‘RSENSE 17 CH2 c26
TEMP2.CH3 18] cy3 10 pF (X7R) LD02 VREF2 VREFBYP2 vDD2
TEMP2.CH4 19 CH4 Q2 47
TEMP2.CH5 20 CHS Q3 46 I c28
. Imggg:g g CH6 . CLOJUEY(XSR) l 30 l 32 l 34 l 36
£ 10 pF 1 uf 0.4 pF 0.4 pF
TEMP2.CHB 23] e V'\e,::; 14 VREF2  GND W M " "
TEMP2.CH9 24 CH9 - -
TEMP2.CH10 25 11 VREFBYP2
TEMP2.CHLL 26 E:ﬁ Vrefbyp J7
TEMP2.CH12 27 CH12 LDO 43 LDO2 GND
TEMP2.CH13 28 CH13 P13
e B crau TEMP2_INTRPT festiont
EMEZ-GhLS 301 cHas INTERRUPT |32 & DTEMP2_INTRPT
TEMP2.CH16 31 CH16
] TEnpocnt 32| Cyi7 T |42 TEMP2 nRESET TEMPS nRESET
£ 33 CH18 SPI{SCK SDI SDO nCS1 nCS2 nCS3 nCS4 nCS5 nCS6}
TEMP2.CH19 34 CH19 5D0 SPI.SDI
TEMP2.CH20 55! CH20 SDI
Notes:
SCK
36 coococococoao == SPI.nCS2 — sensors: 4 per optic, instrument 2x new MSFC (center and edge), 1x old MSFC, 1x Nagoya, 1x optic plate
COMZ ZZZzZzzZzZZ cs —> total 17 sensors on optics
VUVUOVVVOOVUY — max number of RTDs: 2—wire —> 9, 3—wire —> 9, 4—wire —> 6
V4 — choose 3-wire configuration: max sensors read and compensate for long lead resistance.
< mf o] ~ o N 9 T —> set sense configuration bits B21:B18 = b0101
. GND, Author: Thanasi Pantazides, panta013@umn.edu
D Isolate from digital ground? Unlverslty of Minnesota
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[

2

3

Conn_03x20_MountingPin

MATCH TRACE LENGTH FOR EACH 3-WIRE RTD’s LEADS

TEMP1.RSENSE

al

bl TEMP1.CH20
cl TEMP1.CH19
a2

b2 TEMP1.CH18
c2 TEMP1.CH17
a3

b3 TEMP1.CH16
c3 TEMP1.CH15
a4

b4 TEMP1.CH14
ch TEMP1.CH13
a5 S

b5 TEMP1.CH12
c5 TEMP1.CH11
a6 S

b6 TEMP1.CH10
c6 TEMP1.CH9
a7

b7 TEMP1.CH8
c7 TEMP1.CH7
a8 S

b8 TEMP1.CH6
c8 TEMP1.CH5
a9

b9 TEMP1.CH4
c9 TEMP1.CH3
10

10

10

11

11

€11 %

12 GND _ TEMP2.RSENSE
12 TEMP2.CH20
€12 TEMP2.CH19
13

13 TEMP2.CH18
€13 TEMP2.CH17
14

14 TEMP2.CH16
€14 TEMP2.CH15
15

15 TEMP2.CH14
€15 TEMP2.CH13
16

16 TEMP2.CH12
€16 TEMP2.CH11
17

17 TEMP2.CH10
17 TEMP2.CH9
18

18 TEMP2.CH8
€18 TEMP2.CH7
19

19 TEMP2.CH6
€19 TEMP2.CH5
20

20 TEMP2.CH4
€20 TEMP2.CH3

}ﬂéﬂounwin

GNDPWR

—DTEMP1{CH[1..20] RSENSE}

—DTEMP2{CH[1..20] RSENSE}

Author: Thanasi Pantazides, panta013@umn.edu
University of Minnesota
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L1
ETH{TX_P TX_N RX_P RX_N LEDA LEDB}<®— G52

ETH.TX_P 56pF 5%

100Qdiff 5B
RJ45_Wuerth_7498210220A

ETH.TX_N €53 GND >

ETHTXJ_P 5

100Qdiff 56pF 5%

: TD_P 1]
ETNEH L3, 1209 100Qdiff ¢ 1
R Can use 490-1011-1—ND for the ferrite beads ~A |lc |
100Qdiff J5
ETHTXJN
1000diF | 0= 3
ETH.RX_N R12 = TAP—|
100Qdiff 49.9Q 1% £1RD_P c J3
an) (i —1|J7]
v —{/§|
R13 & <4V GND ZIRD_N g
49.9Q 17 < e
. *VC1_P
10
ETH.LEDA u xg*';
ETH.LEDB 2lyio y
() L S LED1+ — K2 LED1- (2
S ED2+ —#—— LED2— %7
T T
759750 T GND
c49 5 H
0.4uF
GNDPWR GNDPWR
R6 180Q
R10 180Q

Author: Thanasi Pantazides, panta013@umn.edu
University of Minnesota
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I 2 I 3 & I
+3V3
w w
e 3 T
oo oo
| |
I |
GND GND
SPI{SCK SDI SDO nCS1 nCS2 nCS3 nCS4 nCS5 nCS6}D— o |
a o
SPI.SDQ 5 SDO s g
SPLSCK 4 Jeck =
u1s
SP1.SDI 3 {spi BME680
SPL.nCS5 2 lcsg 2 2
(% (%
~N o Do not place vias under package
GND
W +3V3 w
Q3 =)
oo oo
| |
I |
GND GND
u20
BMI270
0| O
SP1.nCS6 12| a9 1
SPLSCK 13 Sg o= ﬁ
SCK/scL £ QasDo
SPI.SDQ 1 SDO
SESO! 14 6p1/5DA ASDx |2
ASCx é)(
S INT1 o
S2INT2 o5
=z Z
(RS
~[ o
GND
Author: Thanasi Pantazides, panta013@umn.edu
University of Minnesota
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3
+3V3_ind— —<J+5V_reg_out Conn_ 02x25 _Row_| Iﬁtter_First
SAAS_5V_out
; e ¥
Conn_02x08_0dd_Even SAAS_12V_outl
rage 2 1 SPI{SCK SDO SDI nCS3 nCSA4) a" bh
PGD 4 3 b5
6 5 b6
8 7 b7
%MCLR 10 9 b8
PS_in 12 11 b9
SHUTTERLin 14 13 SPI.nCS4 e at0  Jb10
16 15  PRELAUNCH_in FORMAT_V_out ai;_ :i;
- a
~ 813 _Ib13
g2 sret cmEi,v,outD—T—aig- :ig
a
CDTE2.V_out alf, b6
12 +28V a17] b17
Gecko cmEz,v,outD—T—aig- :ig
1 a
P2 220) b20
COTEL V_outD—4—2p
PPS_in 5| 1 :é; :é;
SHUTTER_in % [z 28t R a2y Jozs
PRELAUNCH_In | [u t2BVctean CMOS2,V,outD—T—:§g- :ég
P3 =
Py = N4
— +28V_clean_ret +28V_ret
= +28V_clean_ret
University of Minnesota
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| -—— from Isense ———> (& P11
+28V_reg_inD-—— " —8- 2 2
120Q u1 TestPoint
¢ C2_LC3 /ool YRR 186455
e 7uF pruF ouF £zzzzz £ i —
A Rl ER %2l INTvee S>5555 swii2 +5V5_reg_out
5 EE
ZHEN/UY ow L
»3Lipg owl15
x% TR/SS Sw|L6
< :\;NC/MODE ane|LL
+28V_ret +28V_ret
e il st 32
3 NC FB—~——
41260 1907 |\ ¢
201 ¢ cLkouTL—o TPL
24 ne TestPoint 15
[aNaNaNaNalalNalalalalalela]
ZZZZZZZZZZZZZ R4
[CRURURURURURURUETRURLRT BT
DlmlSlDlﬁlﬂl%lRl% ﬂlﬁlﬁlﬁl 200k H?
=“, 2-56 hale
12 J7
DV N - . TP12 +28V_ret
1200 U2 TestPoint
€23 €10 | c11 | c12 <] o N Tepuss 6 . P6
zZ2zzzzz L6 H A CONNECT_5Y_local
b 7uF T 7uF 5. 7uF 0LRF 2| vee S5E3EEE o g 3 TestPolnt TestPoint L @D 2 +5V_req_out
251 EN UV gt,’ 14
+28V_ret e i swHS
x% R/SS w16 o L7l 7uF [0.4uF
< :\;NC/MODE ane|LL
+28V_ret +28V_ret
BST 32
o FBR2——
41.2kQ 1% e
NC cLkouTL—o P2
NC TestPoint 34kQ
[aNaNaNaNalalNalalalalalela]
ZZZZZZZZZZZZZ R8
[CRURURURURURURUETRURLRT BT
DlmlSlDlﬁlﬂlﬁlﬂlﬁlﬂ B %l 200k H?
S 0 0 0000000000 4"2—56hole
B <
L~ TP13 +28V_ret
120Q u3 TestPoint
0o ™ L1612 CHECK VALUE & PKG
B ,__L;_'i P9 TP10
4 EN/UV sw 15 | o TestPoint TestPoint +12V_reg_out
— 21 L e
INTVCC )| == +| c29 | c30 | c31
23 18
3 ] S SWEG? 47,0 HHF 470, 7uF [0.4uF
A 2 SwW
TestPoint TR/SS T
o— L1 svne BST 2°—| :
— 3 +28V_ret
RT BiAS 122 +28V_ret
»
C24 czauzzs c21 [c22

50kQ 1%

University of Minnesota
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T | 2 | 3 | [ | o) |
I_ _______________________ B = I_ __________________________________________________________ I
| <J+5V_reg_out : : <J+5V_reg_out : | <J+5V_reg_out <J+5V_reg_out |
: 2 J ACS724xLCTR-10AB || u10 J ACS724xLCTR-10AB | : u13 J ACS724xLCTR—10AB u14 J ACS724xLCTR—10AB :
| L—i P+ g H COTEDE_V_swD—L 1P+ :| TIMEPIX_12V_swD—L{1P+ O TIMEPIX_SV_swD—L 1P+ & |
l | I '
| VIOUT 7 REGS_IsenselI vIouT 7 CDTEDE_lIsense! | VIoUT 7 TIMEPIX_12V_Isense VIoUT 7 TIMEPIX_5V_Isense
| LFILTERF® 1 LFILTERF® 1 LFILTERF® LFILTERF® I
: €31 | +28V_reg ina—2{IP- 2 c31 Il c31 |COTEDE Voouta—3 1P~ 2 c31 I: €31 | TIMEPIX12V_outa—3] 1P~ 2 c31 €31 | TIMEPIX_SV_outa—3]IP- 2 c31 : A
| |
:O‘qu b 1nF Ho‘m b 1nF H 0.1uF b 1nF 0.1uF b 1nF :
| il | | |
| <~ A | A |
| +28V_ret : : +28V_ret : | +28V_ret +28V_ret |
b e e e e e e e e e e e e e e e e e e e Y e e e e e e e e e e e e e e e e e e e e e e e e b e e e e e e e e e e e e e e e e e e e e e e e e e e S e e e e e e e e e S e e e e e e e e e e e e e e dl
r——~"~>F~F"F"~F""~""~~"~""~"~" "~~~ "~~~ ~ ~~F~ ~"F~F~~~F~~F~"~¥~¥~¥"~"¥~*¥"~"¥*~"*¥‘*~"¥**"¥°*“"¥"¥”V/7V¥ZW/V—/V/V7—V/ T T T/ r———"—"""~""~"~~"~"~"~"~"~"~"~"~"~"¥"“~"“~"*"*""/"/"¥"¥"¥°"©¥"¥°¥/V¥V7/ o, T T T T T T T T T T T T T T T T T T T T T T T T T
| 9-J+5V_reg_out 9-J+5V_reg_out : | 9-J+5V_reg_out 9-J+5V_reg_out :
: u2s J ACS724xLCTR-10AB u26 J ACS724xLCTR-10AB | : u17 J ACS724xLCTR-10AB u18 J ACS724xLCTR-10AB :
| -
: cMostV_swo—Lfip+ O cMos2v_swo—LfiP+ O il smas_12v_swo—H P+ sas_5v_swDo—L{iP+ O |
I |
: viouT}Z-CMOS1_Isense viouT}ZCMOS2_Isense il vIoUT|L_SAAS_12V_Isense viouT | L-SAAS_5V_Isense |
| LFILTERF® LFILTERF® I: LFILTERF® LFILTERF® |
| 31| cMosi_outa—3IP- z c31 c31 | cMos2_outa—3]ip- z c31 :I €31 | SAAS_12V_outad—3]IP— z c31 c31 | SAAS_5V_outa—3]IP— z c31 :
| |
| 0.4pF @ 1nF 0.4pF @ 1nF :, 0.4pF @ 1nF 0.4pF @ 1nF :
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