2 | [ | o) I
H1
MountingHole_Pad
H2
MountingHole_Pad
H3
G MountingHole_Pad
H4
MountingHole_Pad
GNDPWR
power phy config
KILED1_0
KILED1_1
LED2_04 LED2_0
LED2_14 LED2_1
LED3_04 LED3_0
LED3_14 LED3_1
KILED4_0
KILED4_1
KILED5_0
KILEDS_1
SPI{SCK SDI SDO nCS1 nCS2 nCS3 nCS4}d
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U1B KSZ8567S

TX1_P

TX4_P

to pi TX1_N
RX1_P
RX1_N

RX1_P

1
2 TX1_N
s RXi_N

TX2_P 2

TX2_P

to pC

TX2_N P
RX2_P &
RX2_N H&

TX2_N
RX2_P
RX2_N

TX3_P (2

TX3_P

to evtm

TX3_N (=
RX3_P (2

TX3_N
RX3_P
RX3_N

L RX3_NZ
TX4_P

3 TX4_P

to gse

TX4_N
RX4_P |22
RX4_N 22

35 TX4_N
RX4_P
RX4_N

TX5_P p2

TX5_P

to spmu

TX5_N P&

TX5_N
RX5_P
RX5_N

RX5_P [1

TIMEPIX_

RX5_N i

12 +3V3
Conn_02x04_0dd_Even T

X 2 i

TIMEPIX_|
TIMEPIX_|
TIMEPIX_

RX 4
RTS 6
CTS 8

|5
5
7

TIMEPIX_TX

o & GND

m +5V

RTSO/1

| dtoverlay=uart3,ctsrts

nCMD_INVALID

TIMEPIX_RX

TIMEPIX_RTS

T
1
N N [ = e [ [
J(m o-J(.bJ(N olm |o- tle(oJ(“’ 2=

30

TIMEPIX_CTS

32 CMD_TX

CMD_RX

36 CT1S0/1

o o ot o N IR IR T T [ [ |-
|\1 |u- G [P \DT\I U!TUTHT‘DT\I |u- O [ @ \‘T”'T"‘T"
T

39 |40

Y GND Y GND

X pins are listed on SPMU-001

USE

UART3

Conn_02x20_0dd_Even
.2
S Timepix is connected to UART3, GPIO4 and GPIOS.

Enable flaw control with this line in boot/config.txt:

Connect CMD uplink to UART5, GPI012 (TX) and GPIO13 (RX).

+3V3

0‘1|.11 Ices
GND B

MAX3181E

TNVALID |

—>e-out2

J9
Conn_02x01
1 2

vee P2

CMD_RX_RS232 4

=z

GND

21 GND

nCMD_INVALID

CMD_RX

TX2_P

wl ]
21 5 TX_P

TX_N

RX_P

RX_N

J3A

R1 | R3
750|750
_JE} c3  |cs

0.4uF [0.4pF [0.4puF
GND

GNDPWR

3B

R2 | R4

75Q|75Q

.JEE cs [c6

0.4uF [0.4pF [0.4puF

GND

GNDPWR

RJ45_Am

henol_RJN

RJ45_Am

Port allocation:

2x  RJ45 (Wiirth 74982102204
1x something for SPMU-001 (add magnetics)

Pi + extern GSE]
2x MDM-9 (add magnetics)

SPMUé
NSROC + extern GSE?]
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1 | 2 | & | L | |
+3V3
+2V5 U1A +1V2
KSZ8567S
u1c <
20 AVDDH AVDDL use 750Q — 1kQ pulldown KSZ8567S use 1kQ — 10kQ pullup to VDDIO — S
24 AVDDH AVDDL LED.0 D1 D2 Swi
3] AVDDH AVDDL enable quiet wire filter LED1_0 LEDi_l LED1_0 INTRP (3% ING14E o ANGL48 SW_Push
“lAVDDH  AVDDL disable flow control LED1_1 16020 LED1 1 PMEX oot WITCH &
A 112 AVDDH AVDDL autonegotiation, NAND, MDI LED2_0 TEooTi LED2_0 RESET(3E— == B——-o0
122 AVDDH AVDDL fast linkup LED2_1 LEDB_O LED2_1 dizs X1
AVDDH AVDDL N/A LED3_0 LEDB_l LED3_0 xadiz X0 Cc49
AVDDL management interface LED3_1 = LED3_1 To drive Synchronous Ethernet. 10uF
T LED4_0 SYNCLKGJ™X can disable in software.
AVDDL autonegotiation, NAND, MDI LED4_0 LED4_0
A LED4_1 % SYNC R24
management interface LED4_1 LED5.0 LED4_1 GPIO 6.04kQ 1%
433 T 21 VDDHS VDDLS "j—il N/A LED5_0 LED5 1 LED5_0 ISET P2 BA - °
1 VDDHS VDDLS [ startup enable LEDS_ 1G——E LED5_1 IBAZ GND
=4 VDDIO DVDDL GND
B £1VDDIO DVDDL J7
21VDDIO DVDDL Conn_02x411_0dd_Even
DVDDL 1 P 1k8\/\/\%15 LED4_0 U1D KSZ8567S
GND DVDDL 3 4 1@,\/\/\'%6 LED4_1 TX6_CLK/REFCLKHEX
GND DVDDL 5 6 1%7 LED3_1 TX6_EN/CTLH2X
GND DVDDL GND 7 8 1%8 LED2_0 TX6_ER 5
GND DVDDL 9 10 1%9 LED2_1 TX6_COL X
GND DVDDL 11 12 1%0 LED5_1
GND +3V3 13 14 1k 21 LED1_O TX6.0 (e
TX6_1 [*X
GND 15 16 1k 22 LED1_1
B TX6_2 [
GND 17 18 A7kw3 IBA X6 3 1525
GND SPLSDI 19 20SPI.nCS3 -
GND SPI.SDO 21 22 SPI.SCK RX6_CLK/REFCLKG2X
— RX6_DV/CRS/CTL {5
2V5 max nom current: 180 mA RX6_ER 2
1V2 max nom current: 505 mA
cU 3V3 max nom current: 40 mA RX6_CRS X
L . RX6_0 X
w/ 85% efficiency on 5V —> 1V2 + 2V5: 272 mA in on 5V RX6_1 o5
RX6_2 3¢
u RX6_3 42X
SIN_P 5
SIN_N 2
SOUT_P %
SOUT_N 2K
SREXT 85X
scL/Mpede SPI.SCK
SDO
SDI/SDA/MDIO
€ scs
reannotate board: start at C16, C23 —> C15
+1V2 SPI{SCK SDI SDO nCS1 nCS2 nCS3 nCS4}
DVDDL I _ _ VDDLS _ _ AVDDL _
Ll el el cel oak cab cul el coal 1ol o il el ciel cal ol ol il el a
TzzuT or:rI- or:rI- or:rI- or:rI- OiTOT TO‘T 0.4pF TMT 0.4pF Tor:rI- or:rI- or:rI- or:rI- or:rI- or:rI- or:rI- or:rr 0.4pF
+2V5
GNEV3
VDDIO VDDHS I _ AVDDH _
ol cal ezl oo L el cul co ol cal b el sl el o .
D Sheet: /config/
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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}
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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}
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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 B S N
PRELAUNCH_In | [u t2BVctean CMOS2,V,outD—T—:§g- :ég
P3 =
Py = N4
— +28V_clean_ret +28V_ret
= +28V_clean_ret
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T T 2 T 3 I 5 T 5
| -—— from Isense ———> (&
+28V_reg_inD-—— " —8- 2 2 TP11
120Q u1 TestPoint
¢ C2_LC3 /ool YRR 186455 - T
zzzzzz L4 i i
TWNIF 4. 7uF |0.1pF w2lINvee S55555 sw 2 l[esthoint +5V5_reg_out
- EE
ZHEN/UY ow L
»3Lipg owl15
22 1R /55 swiié
% SYNC,/MODE e
R +28V_ret +28V_ret
e il st 32
3 NC FB—~——
41260 1907 |\ ¢
20 nc ckout2—o TPL
24 ne TestPoint 15
[aNaNaNaNalalNalalalalalela]
ZZZZZZZZZZZZZ R4
[CRURURURURURURUETRURLRT BT
DlmlSlDlﬁlﬂl%lRl% ﬂlﬁlﬁlﬁl 200k H?
=“, 2-56 hale
12 J7
S - - TP12 +28V_ret
1200 U2 TestPoint
€23 €10 | c11 | c12 |0 0| N Te6455 . P6
6
zZ2zzzzz L6 H A CONNECT_5Y_local
4. 7pF TWHIF 4.7uF |0.4uF w2 l|Nvee > >5555 Sw g 60 TestPoint llesthoint 1 .—{2 > +5V_reg_out
251 EN UV gt,’ 14
+28V_ret e i swis
29110 /65 R BT o L7l 7uF [0.4uF
% SYNC,/MODE e
R +28V_ret +28V_ret
BST 32
o FBR2——
41.2kQ 1% e
NC ckout2——o P2
NC TestPoint 34KkQ
[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
zZ2ZZ —_———
S5% r s | ; pmfo ?)1:) -
4 Len/uv e e A estizolnt estPoig +12V_req_out
21} |NTvee = 13 ¢ L0 +| c209 | c30 | c31
23 T
3 ] S SWEG? 47,0 HHF 470, 7uF [0.4uF
TestPoint 2 11R/s5 S
stPoint 2 20 €20 I T
— 3 gNC oot AL +28V_ret
BIAS £ -
»
C24 czauzzs c21 [c22

50kQ 1%
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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 :
| | |
| ! |
| |
: +28V_ret +28V_ret Il +28V_ret +28V_ret I g
___________________________________________________ s le-
______________________________________________________________________________________________________________ |
: <J+5V_reg_out <J+5V_reg_out <J+5V_reg_out <J+5V_reg_out |
| u27 J ACS724xLCTR-10AB u28 J ACS724xLCTR-10AB u29 J ACS724xLCTR-10AB u30 J ACS724xLCTR-10AB :
: COTEL V_swD—LIP+ & coTE2 V_swD—LIP+ g COTE3 V_swo—L{1P+ O coTEs V_swD—L1P+ O I
|
: viouT |- ZCDTEL Isense viouT |- ZCDTE2 Isense viouT |- ZCDTES Isense viouT |- ZLCDTEA Isense |
| LFILTERF® LFILTERF® LFILTERF® LFILTERF® :
: c31 | cDTEL_outa—3]{iP- z c31 c31 | coTE2_outa—3]{IP- z c31 c31 | CDTE3 outa—3] P~ z c31 c31 | CDTE4_outa—3]IP- z c31 |
I H
: 0.4pF @ 1nF 0.4pF @ 1nF 0.4pF @ 1nF 0.4pF @ 1nF |
|
l |
| +28V_ret +28V_ret +28V_ret +28V_ret |
st ]
+28V +28V_clean
JR4 3
+5V5_reg_outD———— o
112V reg_out CHOOSE_28Vsense SPI{SCK SDO SDI nCS3 nCS4) I
+5V_reg_out +5V_reg_outD—— +3V3_in R R
wl 1 (w |n VREF decoupling for AD7490 float O/P to drive VOUT at 2V5
S & S ool U6 U4 AD780
Re e NZNQ‘L ADZASORCRZ +5V_reg_out REE: +5V_reg_out 2 VIN vouT g VRER
~lee fee | = .
ol 2 |2 Wyno 82 . TRIM 2
2l e = 10 e »&lo/P_SEL  TEMP
gl e &= SVINL & S pout & . &
© <l |o VIN2 DIN xHone o
7 7 =
i REGS_Isense RS\ k0 6 mf SCLK ] ¥Hone 5 . |
SAAS_12V_lsense RSJVV\IikQ 5 1yING Something like|1jnF works
SAAS_5V_lsense R5 A AALKR 4 e T
b I I B TIMEPIX_12V_Isense RS,y /K0 SEIVIV +28V_ret
+28V_ret
cal cl ¢ ¢ TIMEPIX_5V_lsense RWkQ 2 [ving
= =] = =1 CDTEDE_Isense 1@ ) )\ (RS TS
CDTE1_lsense RWkQ 30 VINLO NC 1
CDTE2_lIsense RWkQ 29 VINAL NC 8
CDTE3_lsense RWkQ 28 VINL2 NC 16
CDTE4_lsense RWkQ 27 VINL3 NC 23
CMOS1_lsense R5 1kQ 26 {\ints NC 128 D
CAAALY v University of Minnesota
CMOS2_lsense RWkQ 24 VN5 2222 NC 32
1 N 3 [CRCRcRT Sheet: /power/sense/
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T | 2 | 4 |
+5V_reg_outD
MR R R R
SPI{SCK SDO SDI nCS3 nCS4} +3V3_in
U31  G3VM-—31WR c31
R3, o » 6800  nFORMAT_sw 1
——AAN = A +5V5_reg_out us clclalclalalcl gl o
R3, , » 680Q :iz: E\i 47nF S MAX7317 HEEEREEEEREE
AV 2 |20 FORMAT_V_sw Z po[3 neOtEDEsw TUT T TN T U T T 5 gpy restpoint
Confirmed, FOXSI-4 was populated with 680 Q +28V_ret p1 g nT'rSExé-Z: O TP4  TestPoint
2 et SPLncs3 25 pafs nCDIELsw S Thi Tespaint
g - cs0q 4 U7__G3VMI31WR SPI.SCK Uleae oz ngglg_sw L v
AN, 1 = Q+5V5_reg_out 14 poyr  p5pl NCDTES sw O TP4  TestPolnt
:iz_, |§_I SRESD] 15pN  pe[tQ NCDTEL sw O P4 TestPoint
nCDTEDE_sw 2 1=¥]3 O CDTEDE.V.sw p7[tl nCMOS1 sw O TP4  TestPoint
pgll2  nCMOS2_sw O TP4  TestPoint
S pglL3 nFORMAT sw o Ty
U411  G3VM-—31WR © e
R3, » » 6800
s * IS_I § Q+12V_reg_out ®©lactive low switches
nTIMEPIX sv 2} T~ I5%(3 DTIMEPIX_12V_sw
g 6800 4 UL2_G3VM_3LWR o8t
—— AN\ 1 * IS.I 4 <J+5V_reg_out
nTIMEPIX_sw 2 1=¥[3 DTIMEPIX_5V_sw
U15  G3VM—31WR
.ﬂ/\/\/\,‘sem 1 * IS.I 4 <1+12V_reg_out
nShhssw 21~ IR%(3 D SARS_12V_sw
U16  G3VM—31WR
.ﬂ/\/\/\,‘sem 1 * IS.I 4 +5V_reg_out
nSAAS_sw 2 I=¢)3 D SAAS_EV._sw
U241 G3VM—61WR
R3 x o 6800
AAA 1 giz "j.i 4
nCDTEL_sw 2 I=¢)3 DCDTELV_sw
U22  G3VM—61WR
R3 x o 6800
AAA 1 giz "j.i 4
nCDTE2_sw 2 I=¢)3 DCDTE2V_sw
RS, ., 6800 423 G3VM6LWR
:iz: 'g-i University of Minnesota
nCDTE3 sw 2 I=¥]3 DCDTE3_V_sw Sheet: /power/switches/
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