[o0]

Mu3e Power DC/DC Controller

24.08.2021
PAUL SCHERRER INsTITUT | Department Project' Mu3e Developer: Botta Jonas Matteo | PCB Nr: 223603 | Rev: A Size: A4
-[Jf_g]- PSI _ Drawn by: Botta Jonas Matteo | PCB Name: Power_DC/DC_Controller_(PDCC) | Located at: ~ TOP-TopTop
— PER Schematic:  Top Sheet: Title Checked by: Date Changed: 08/09/2022:12:04 | Block page: 1of8
CH 5232 Villigen - PS| 1381 DC/DC-board Controller 16 Channel Variant Name: Date of prod. data: 08.09.2022 | SheetNr.. 1  Total: 8

A \ B \ C D \ E \ F G \ H [ \ J \ K




10

A B C D E F G H J \ K
10
9
8
o |
- ) u2 .
VECin TP1 = a5 TP2 ADUM5028-5BRIZ TP3 +3.3Viso 7
0 5 258 T . T
STPS2L40U L1 S D ? 5}7 PDIS } L VSEL 4{%
el 3 6
gﬁ«—”m“ . VDDP |t [RECT}-{REG | ViSO C |
Power a1 742792097 R1 POWGr u
17311.118.00LF GND GND GNDISO GNDISO
—| 1 2 4 7
-, L1 L2 —Lc3 c4 c5 —Lcs —Lc7
— T 4u7 T 4u7 T 4u7 10u 100n T 100n T | 6
V2 APTD1608LZGCK
¥
GND GND GND GND GND GND GND GND GND GNDiso GNDiso GNDiso GNDiso -
i 5
+5V L M ]
3 . 3V GND GNDiso
1 VDD2 select +5V P4 +3.3V ||
2 ® us3 ;f ®
JP1 VDD2
REG1117-3.3
3 IN  OuT . 4
GND/ADJ
+3.3V
1 cs ——C9
X1 ~T 10u —T 10u X2 -
999-11-113-10-000000 999-11-113-10-000000
150 L[5 of2
1 L 1 1 — 1
GND GND GND GND GND GNDiso GNDiso 3
2
Department . ) Developer: Botta Jonas Matteo | PCB Nr: 223603 | Rev: A Size: A4
PAUL SCHERRER INSTITUT P PijECt. Mu3e P 1
-[Jf_g]- PSI Drawn by: Botta Jonas Matteo | PCB Name: Power_DC/DC_Controller (PDCC) | Located at: TOP-TopTop
— PER Schematic:  Top Sheet:  Power Checked by: Date Changed: 23/09/2022:07:57 | Block page: 20f 8
10@H 5232 viligen - PS| 1381 DC/DC-board Controller 16 Channel Variant Name: Date of prod. data: 08.09.2022 | SheetNr.: 2 Total: 8
A \ B C D \ E F G \ H \ J \ K




A B C . E . _F G H | J
10 10
9 9
8 8
+3.3Viso +3.3Viso
+3.3Viso
+3.3Viso +3.3Viso D
7 7
swi1 S 106 3.3Viso +3.3Vi 3 23
+ +
R6 U4 R7 B et C8051F930-G-GQ o o
B3F-3100 10K N74LvC2G06DCKR 0Ky R8
- T ; R9 ] TR 3 vbbiDC+ PLO/ADO 24— spA_uC -
1 2 8 AT Yot [100R— LA vor® PLI/ADL 23— > scL_uC
oo RST/C2CK 4 RsTIcck  P1L2/AD2 22— > RST_SR_uUC
T SN74LVC2G06DCKR 1 - -
1 10 R10 P1.3/AD3 = | INT_SR_uC 3N/ va/
6 ~T 10u c2cK 4| DCEN pL4/AD4 20 [ TEMP_OUT_uC R 7 G 7 5
| > | VBAT PL5/AD5 -2 [ TEMP_OUT_EN_uC
GNDiso Do o vaav 1 | GNDIDC- PL.6/AD6 & < | TEMP_IN_uC
S0 Cll ——C12 L P1.7/AD7 |17
2u2 2u2 GNDiso 10
| . o190 xTAL3 w |
+3:3Yis0 R11 1 0 o 9| xTAL4 P2.0/AD8 |10
2k2 GNDiso GNDiso P2.1/AD9 > [ RST_MUX_uC
* sclk uc < 32 po.OiVREF  P2.2/aD10 |14 [ > STATUS +3.3Viso
31 13 @ J2
5 MISO_uC [ > . PO./AGND  P2.3/AD11 5 & c
VCC 1 c13 30 12 SSW-104-01-G-S
U4 leipl 1 100n MOSI_uC < |- P0.2/XTAL1 P2.4/ALE —=—%
ceuc < 22 po3ixTAL2  P25RD i & 1
28 o8 2
DI_RS485_uC < |——="- P0.4ITX P2.6MWR —— . .
’ RO_RS485_uC | > 2| P0.5/IRX p2.7/C2D ! 3 C2 programming interface
| L DE_RE_RS485 uC < |28 po.6/CNVSTR C2CK < 4 |
GNDiso &———25| P0.7/IREFO GND 2
: GNDiso
GNDiso
4 4
3 3
2 2
PAUL SCHERRER INSTITUT Department PrO.eCt' MUBe Developer: Botta Jonas Matteo | PCB No.: 223603 Rev: A Size: A3
1 -[_Jt_g]- Psl J : Drawn by: Botta Jonas Matteo | PCB Name:  Power_DC/DC_Controller (PDCC) | Located at: TOP-TopTop |*
— PER Schematic: Top Sheet: uC Checked by: Last Change: 23/09/2022:07:57 | Block page: 30f8
CH 5232 Viligen - PS 1381 DC/DC-board Controller 16 Channel Variant Name: Date of Production: 08.09.2022 | SheetNo.. 3  Total: 8
A | B | C i | E i AF | G | H ' | J




10

A C D E F G H [ J \ K
10
9
GNDiso GND ||
1 c14 l.{6 ——C15
7 100n ADUM3151ARSZ 7 100n 8
| +3.3Viso () e + | vDD1 vDD2 -2 @ +5v
K1
TLP172AM(TPRE SCLK uC [ »———31 mcLlk —EN 3| DE— scik -8 [ scik
R12 ‘ 4 17
MOSl.uc [ >———~1 MO ——~EN DE— g =—- > MosI —
STATUS [ > [270R—* | 6 <] IN_STATUS_IN 4 5 | 16
Misouc { ——24 M <—EN Jf DE<— 50 =< ] MISO
| 2 6 | e cce | 15
| CEuwC [ »>———> Mss ~—~EN Jf DE-—~ s§s5 =2 [ " CE
AV V5§§ Status ] y
; DI_RS485_uC [ > VIA VOA == > DI_RS485 7
1 8 CONT. CONT. 13
3 4 DE_RE_RS485 uC [ »>———"1 VIB 31E] VOB —=— > DE_RE_RS485
| OUT_STATUS_IN
| > _ 3 9 BLOCK BLOCK 12
RO_Rs485_uC < |———+ VOC vic =< | RO_RS485
GNDiso
2 | GND1 GND2 |19 —
10 Gnp1 GND2 |11
GNDiso GND 5
GNDiso GND N
+3.3Viso u7 +5V — L C16 UB L c17
D MAX14933ASE+T © ~ 7 100n ADUM3151ARSZ ~ 7 100n 5
. . 3 VDDAj— TVDDB 14 . . +3.3Viso e+ vDD1 vDD2 | e @ +5v
R13[ | R14 R15[ | R16 3 18
| 18 10k| | 10k ] o L, 10K | 10k 1 c10 RST_SR_uC % MCLK — EN 3/{ DE — scLK ?D RST_SR L
T 100n ] |0A1J§§r—9 —%4051 ~ T 100n RST_MUX_uC [ > MO ~——EN 3|f DE— g 2L [ RST MUX
SDA_uC . g . SDA INT_ SR uC { }——2>1 wm < EN3{ DE<— so -8 ] INT_sr
SCL_uC 6 |0A2J§§r—@ —%4052 11 scL TG MSs —EN 3|f DE— sss |15 4
GNDi o GND
10 £ GNDiso, 14 4
2 TEMP_OUT.uC | »>————"1 VIA VOA | =" > TEMP_OUT
1 9 8 CONT. CONT. 13
GNDA L0 GNDB TEMP_OUT EN.uC | »—— VIB Ejid VOB —=— > TEMP_OUT_EN
7 N 16 9 BLOCK BLOCK 12
GNDA—e | e GNDB TEMP_IN_uC { }———3 vOC vic —=—=<_ | TEMP_IN
2 IC —eo o— |IC 10 |
8l 1c — c B 2| GND1 GND2 |12
10| Gnp1 GnD2 1L
GNDiso GND
GNDiso GND 3
2
PAUL SCHERRER INSTITUT | Department Project' Mu3e Developer: Botta Jonas Matteo | PCB Nr: 223603 | Rev: A Size: A4
-[Jf_g]- PSI Drawn by: Botta Jonas Matteo | PCB Name: Power_DC/DC_Controller_(PDCC) | Located at:  TOP-TopTop |1
— PER Schematic:  Top Sheet:  Digital Isolators Checked by: Date Changed: 23/09/2022:15:45 | Block page: 40f 8
CH 5232 Villigen - PS| 1381 DC/DC-board Controller 16 Channel Variant Name: Date of prod. data: 08.09.2022 | SheetNr.. 4 Total: 8
A \ B \ C D \ E F G \ H [ \ J \ K




10

A B C D E F G H J \ K
10
9
x 8
[
52 3 D i
8 = 5 z @
GND |O Expander IO Expander 2
0 GND GND 1 .
U9 —— 20 —Lca1 u10
MCP23S17-E/SO —T— 100n —T— 100n MCP23S17-E/SO
FAULTL [ GPAO VDD -2 e @ +5v +5V e 2| VDD GPAO ALERT1 ||
FAULT2 [ > GPA1 GPA1 ALERT2
FAULT3 | > GPA2 - cs oM CE S o GPA2 ALERT3
FAULT4 [ > GPA3|| O -~ sck |12 SCLK 12 | sck— o | GPA3 ALERT4 .
FAULTS | > GPA4|| & g |18 MOSI B g S | cpas -2 ALERT5
FAULTE | > GPA5 _ — SO 14 MISO 14 50 _ Gpas 26 ALERT6
FAULT? | > GPA6 5 5 cPas 27 ALERT7
| |
FAULTS [ GPA7 ok - a0 I B V2GS ST R, S > Gpa7 28 ALERT8
N ES L oAl 16 16 | SE M ]
N = =z N
5§29 | Ao |17 17 | pp O 5
FAULT9 [ > 11 &pPBo o5 1 1 Z O GPBO | 1 ALERTO
FAULT10 > 2| GPB1 3 18 GND GNDqg 3 GPBL |2 ALERT10
3 'RESET RESET. 3
FAULT1L [ > GPB2|| o ||GPB2 ALERT11 5
FAULT12 [ > 4| epB3| & 20 20 z ||epPB3 4 ALERT12
5 & —INTA |29, . INTA — & 5
FAULT13 | > GPB4  NTs |19 19 | 7 GPB4 ALERT13
FAULT14 [ 6| cpBs cpBs | 8 ALERT14
FAULT1S | 7| cPB6 10 10 GPB6 |/ ALERT15 L
8 VSS VSS 3
FAULT16 | > GPB7 GPB7 ALERT16
GND GND
R41
10k 4
GND ©)
+5V +5V i
3
2
PAUL SCHERRER INSTITUT | Department Project' Mu3e Developer: Botta Jonas Matteo | PCB Nr: 223603 | Rev: A Size: A4
-[Jf_g]- PSI Drawn by: Botta Jonas Matteo | PCB Name: Power_DC/DC_Controller_(PDCC) | Located at:  TOP-TopTop |1
— PER Schematic:  Top Sheet: /0 Expander Checked by: Date Changed: 23/09/2022:07:57 | Block page: 5 of 8
CH 5232 Villigen - PS| 1381 DC/DC-board Controller 16 Channel Variant Name: Date of prod. data: 08.09.2022 | SheetNr.. 5 Total: 8
A \ B \ C D E \ F G \ H \ J \ K




10

A B C D F G H i J K
10
9
+5V
@
R50 R51 |R52 |R53 |R54 |R55 |R56 |R57 |R58 |R59 |R60° |R61 |R6Z |R63 |R64 |R65
10k |10k |10k |10k |10k |10k |10k |10k |10k |10k |10k |10k |10k |10K 10k10k U1l +5V
PCA9547D.118 ®
scL1 e °/sco vop 8
SCL2 7| sc1 RST MUX
9 |3 =
SCL3 [, SC2 RESET ﬁ I I
scL4 sc3 AO T 100n
SCL5 14 | sca Al 2 -
SCL6 16 | scs A2 21
SCL7 18 | sce oD
scL8 20 | gc7 scL 22 sCL
7
4 . 12C Multiplexer
SDA1 SDO SDA
SDA2 6 sp1
SDA3 8 | sp2
SDA4 10 | gp3 -
SDA5 13 | spa
SDAG 15 | sps
SDA7 17 | spe
SDAS 19 | gp7 vss |12 6
15V
d GND
R66 1R67 |R68 1R69 |R70 |R7I |R7Z 1R73 |R74 |R75 |R76 |R77 |R78 |R79 |R80 |RS1
10k |10k |10k |10K |10k |10k |10k |10K |10k |10K |10k |10K |10k |10K 10k10k U12 +5V
PCA9547D,118 ®
5
SCL9 e °!1sco vop ¥
SCL10 7| sc1 RST MUX
9 |3 =
scL11 [, SC2 RESET ﬁ I I
SCL12 scs3 AO T 100n
14 2 ||
SCL13 sca Al
scL14 16 | scs5 A2 |21 !
SCL15 18 | sce G\
SCL16 20 | gc7 scL 22
4
SDA9 4 | spo SpA |23
SDA10 6 | sp1
SDA11 8 | sp2 i
SDA12 10 | gp3
SDA13 13 | spa
SDA14 15 | sps
SDA15 17 | spe X
SDA16 19 | gpy VSS ﬁ
GND
2
PAUL SCHERRER INsTITUT | Department Project' Mu3e Developer: Botta Jonas Matteo | PCB Nr: 223603 Rev: A Size: A4
-[Jf_g]- PSI Drawn by: Botta Jonas Matteo | PCB Name: Power_DC/DC_Controller_(PDCC) | Located at: ~ TOP-TopTop |1
— PER Schematic:  Top Sheet:  12C Multiplexer Checked by: Date Changed: 23/09/2022:11:06 | Block page: 60f8
CH 5232 Villigen - PS| 1381 DC/DC-board Controller 16 Channel Variant Name: Date of prod. data: 08.09.2022 | SheetNr.. 6 Total: 8
A \ B \ C D \ E F G \ H [ \ J \ K




A B C D E F G H [ J \ K
10 10
9 9
+5V 8
° N coa O +5V
}—4. ® c25
Termination &1C GND u13
ermination &/ GND 42 12| LTC2865CMSE#PBF |
» R82 ou2 GND OTP7 ]
aro vce V-
Ai
Input-Connector RS-485 2 | 10 B%}V RO |-t > RO_Rs485
100u °
1 4 R83 pe RE 2 R
! RS485_8B LY 120R Logic ™ RE | Orps (] PE_RE_Rs485 !
RS485_A 2 T3 optional bﬂ PE T
]
2 1 o« 9. 7 ] ' 4
8| D DI . {_ | DI_RS485
R84 L
V6 e p oD sto |- R85
SM712.TCT 10k
13 6
6 +5VvV °
3 GND GND GND GND
GND
Temperature sensor
5 +3.3V +3.3V 5
@
R86
- 2= 2K20 ||
7 1 TIO
BAVO9W,115
. +3.3V J .
u14 26 o
vcee |2 h
GND
GND R87 R88
rEmP_oUT [ 2 A o Yie o 220R| s (1R |
TEMP_OUT_EN [ > L9 | |3 i
SN74LVC1G125 ~ GND 10n
3 +5V u15 | 3
co8 SN74LV1T34DCKR GND
ﬁ > | vce
GND L
TEMP_IN < | 2uz 4 Y%A 2
3 GND
2 2
GND
PAUL SCHERRER INsTITUT | Department Project' Mu3e Developer: Botta Jonas Matteo | PCB Nr: 223603 | Rev: A Size: A4
! PSI ' Drawn by: Botta Jonas Matteo | PCB Name: Power_DC/DC_Controller (PDCC) | Located at: TOP-TopTop !
o - y
— PER Schematic:  Top Sheet: RS485 Checked by: Date Changed: 23/09/2022:12:05 | Block page: 70f8
CH 5232 Villigen - PS| 1381 DC/DC-board Controller 16 Channel Variant Name: Date of prod. data: 08.09.2022 | Sheet Nr.: Total: 8
A \ B \ C D \ E \ F G \ H [ \ J \ K




Samtec, QTH-030-01-L-D-RA-PGP

33 34
QTH-030-01-L-D-RA-PGP QTH-030-01-L-D-RA-PGP
ALERTL < | 1 2 > ALERT2 SCL12 1 2
ALERT3 | 3 4 > ALERT4 SDA12 8 4 <] vDD2
ALERTS (| 5 6 > ALERT6 SDA11 S 6
ALERT7 ¢ | ! 8 | ALERTS scL11 ! 8
ALERT9 < | 9 10 | ALERTIO SDA1 9 10
ALERT11 < | 11 12 | ALERTI2 scL1 11 12
ALERT13 ¢ | 13 14 [ ALERT14 SCL2 13 14 &
ALERT15 < | 15 16 [ ALERTL6 SDA2 15 16 4 GND
- 17 18 - SCL10 17 18 .
N 19 20 . SOALO 19 20 .
FAULT12 < | 21 22 XS SDAY 21 22 &
FAULT1L < | 23 24 XS SCLY 23 24 &
FAULTL < | 25 26 XS SDA3 25 26 &
FAULT2 < | 27 28 XS SCL3 27 28 &
FAULT10 < | 29 30 XS SCL16 29 30 &
FAULTO < | 31 32 XS SDA16 31 32 &
FAULT3 < | 33 34 XS scL4 33 34 &
FAULT16 < | 35 36 XS SDA4 35 36 &
FAULT4 < | 37 38 RS485_A SDA15 37 38 &
FAULT15 < | 39 40 RS485_B SCL15 39 40 &
FAULTS < | 4l 42 XS SDAS 4l 42 &
FAULTE < | 43 44 XS SCL5 43 44 &
FAULT? < | 45 46 [ IN_STATUS_IN SCL6 45 46 &
FAULTS < | ar 48 <] OUT_STATUS_IN SDAG a7 48 &
FAULT14 < | 49 S0 & SDA7 49 50 scL14
FAULT13 < | o1 52 XS SCL7 o1 52 SDA14
& o3 o4 SCL8 53 o4 SDA13
& o5 56 TIO SDAS S5 56 SCL13
57 58 57 58
VCCin @ 59 €0 @ VCCin VCCin @ 59 €0 @ VCCin
61 61
GND GND 1 GND
GND
PAUL SCHERRER INSTITUT | Department Project_ Mu3e Developer: Botta Jonas Matteo | PCB Nr: 223603 | Rev: A Size: A4
PSI ' Drawn by: Botta Jonas Matteo | PCB Name: Power_DC/DC_Controller (PDCC) | Located at: TOP-TopTop
-[Jt_—g]- PER Schematic:  Top Sheet:  Backplane Connector Checked by: Date Changed: 23/09/2022:07:57 | Block page: 8 of 8
CH 5232 Villigen - PS| 1381 DC/DC-board Controller 16 Channel Variant Name: Date of prod. data: 08.09.2022 | SheetNr.. 8 Total: 8

A \ B \ C D \ E \ F G \ H [ \ J \ K




	Top Sheet Title (1)
	Top Sheet Power (2)
	Top Sheet uC (3)
	Top Sheet Digital Isolators (4)
	Top Sheet I/O Expander (5)
	Top Sheet I2C Multiplexer (6)
	Top Sheet RS485 (7)
	Top Sheet Backplane Connector (8)

