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V2 Status
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December 2017, 10 UUB produced
* 42 NCRs:
19 critical, 4 was still pending
Begin October 16, EA:
* 6 UUBs available, retro-fitted and tested at Malarglie (WP5):
* Total 57 NCRS:

22 critical

Next prototypes must FULLY tested before mass-Prod
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ECRs (Dec 2018) for the next
UUB version 3

* Present UUB block Schematics
* ECRs description
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UUB block Schematic — main (v2.0)

Extension 2V sV +33v 4V 418V 433V 25MHz
connectors l l l 1 l l ’—{D}—‘ 28MHz 6

(... [Commectors I
Female D-Sub HD26 connectors: 4.Gb LP-DDR2 memory: 1x 1 Gb Flash memory : ’—{ }—‘ h«'
HARTING 0956200470 1 MICRON 'VHDL, LINUX & Software Storage PHY Ethernet: 1.8V N 1 (+5V) N g BEL COMPONENTS 0821-1X17-32-F

(withoutpins) % MICRON MARVELL 88E1512 > g
& g EDB4432BBPA-1D-F-R MT25QL01GBBAESF-0SIT = ensnt usB20

|

|

3

I

| vssoore i ) / \*

! I — — Current limiter USB 2.0 (100 mA max.)
Female 2x12 harness: } 2

|

QuAD-sPI
JST PADP-24V-1-5 7 1 12 UART1
MV A2V 418V 433V ) neysh i
UART/USB interface: X Sys" FPGA Terminal

USB 2.0 (device mode)
HARWIN M701-370442

Ethernet OBSERVATORY
/4 10/100/1000 Mbits/s

SMD RI45 connector (integrated magnetics) & USB 2.0:

ST B24B-PADSS-1F(LF)(SN)

Bk 500 Bnk501 Bnk 500 2
1TAS 43v3 +1v8 43v3

164 wos Bnko 1705 N
+3v3 ])

V_EXT2 s

Clock:
Bidirectionnal LVDS/CMOS: 433V
433V 16x SNE5LVDS180

ABRACON
ASE-50.000 MHz-LC
ﬁ 1/0 Config
16

UUB Reset

C&KKTI1PASASM3SLFG

cMos
UART_O RS-232
N » \
interfaces:
+1.8V —— v
2 MAX3218 4
RTS +12V(RADIO) =P
crs.

DATA

1/os
% 43v3 RADIO_PPS_out

A+33V  A-33V  Voffset1(0.9V) Voffset2 (0.9V) VREF (1V) +1.8V i

(Default open position) RADIO_RST_in

swacomectors | | | ‘ 8 7 [RADIG_RsT_out |
MOLEX | | | XILINX ZYNQ RADIO_RST_out

¥ .
s — ‘ 7020 Industrial -25 +85

Radio (Female D-SUB 9)

vl / Duplex D-5ub/HD D-sub connector :
ETEC

+12V HE2
+12V HE3
T ™ o | 2 cores 333.5 MHz T T v

e wvu
AD9E28 LVDS 1.8V (240 Ms/s) ¢ eaTEme TANK (Female HD-SUB 15,
120 Ms/s EJZ | O | BAT CENT ( )
26 PD_DOWN 130 [ 1OADCURR

- s e
L iz

&) \ SDD-9H15-4-95-FN

Al ¢

BAT2TEMP
+1v8

vs_poR N WAT VL
Abc_ciK “ soo
™ 1/os

[
.« GPLRSIN || BAT+ OUT
DONE SPCURR

AD9628
120 Ms/s

T |

AD9628
120 Ms/s

J ?T ﬁ 2
y eV +12V(PMTS) iy
NIN CL— ADCO_CLK HV command (0 t0 2.5 V)
wemos 120 MHZ PPS HV monitor (0to 5 V)
AD9628 2 J L Cur. monitor (0to 5 V)
120 Ms/s ADCL_CLK Temp Mon+ (+12V)
Fanout repeater V;V .
a3y > 7 120 MHZ Temp Mon- (005 V)

Lvemos +12V(PMTS) ey

2 N / VDS ADCL_CLK
fT j T L 18V ——bY s ﬁL’z 120 Mz HY command (0t025V)

W monfor (0to 51) N Wale 14 comector:
ST B14B-PASK-1(LF)(SN)

120 MHZ [ tempMontbrzy) B
§ PR T T T %@ PMT 5 Controller

433V
(Slow-CTL)

e

Y moniorto 5 \ PMT 1 Controller

2

74LVC138A

Bnk501 1/0s
1

DuplexHD D-Sub connector :
+12V(PMTs) ——pp o
+1v8 + o

E-TEC
HV monitor (0to 5 V) ¢ = SDD-H15H15-4-95-FN

2 FPGA_CLK Cur. monitor (0to 5 V)
v 120 Mz Temp Mon (+ 12
Temp Mon- D105
l 2N, var Slow control e e e PMT 2 Controller
HV command (0 to 2.5 V)
HV. itor (0to 5 V)
Clock generator 2 monitor { :,W’, PMT 3 Controller
ABLJO-V-120.000MHZ-Tx Temp Mon+ (+ 12 V)

DuplexHD D-Sub connector :

E-TEC
= SDD-H15H15-4-95-FNJ

Mt g

[

PMT 4 Controller

lanc_cLi] A+3.3V CDCUN1208LP

Ter

AD%E28 |t Volt e : ADCA_aLK +12V(PMTS) ——p HD D-Sub connector :
20ms/s VDS REF3212/1M220 Voffsetl 09V o wos) 120 MHZ Y command (8 to 340 > —
= 2 ¢ HV monitor (0t0 5 V) }
Cur. monitor (0to 5V
[¢— Cunmontor(OtosV) |
|

Volt ref.:
W 2 Rera212/mzzs votfetz(03v) | [g_Psd [ Temp Mo (- 21

‘ « Temp Mon- (0to5 V] Yo,

i
B |
‘@= - PMT6 Controller |
HD D-Sub connector : |
HARTING 09 56 100 4701 (Body only)
i

ADCA_CLK (120 MHZ)

Y Ifemale 14 harness:
+2V/(PMTs) ——p | 15T PAP-1V-

o T wi, B
JEAULT_PW | LED 1, B~
2 LED_ASY LED

VREF (1V) ‘

2x LED controller outputs
V_LED ——pt
+12V(PMTs) =P} controler

sv

24 Volts Power Supply connector
BINDER 86 0131 1121 00004 2N uart — S Y -
18v — wr
5 \\ (19t032V)
‘ ~ UsB 2.0
3] sv 133V " " i
(slow-CTL) UART/USB interface: SI-Ctl" Slow-Control Terminal
— USB 2.0 (device mode)
HARWIN M701-370442
a7k §s GPS Antenna
ALV 412V 4LV 433V 433V AMIV A3V 45V +12V 41V VIED VXTI VEXT2 <
(slow-CTL) (PMTs) (RADIO) (19-32v  (19-32v (1932 Besase =0 33V > .
Not Not Not 1 % Trigger OUT (TTL)
regulated regulated regulated é I
&limited & limited & limited sNrawveiG1y 500 > .
voltage)  voltage)  voltage) \111 5 Trigger IN (TTL)
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UUB block Schematic — Power supplies

Front-panelfuse

connector
» /FAULT_PW oESERVA%%
v —r_————> PS_PROBE
| | 25
+19to 32V  SINIC, -3.3V, 0,2 A (analog)

1,1A —WHLD L AN N33

Rese.ttabl‘e £ V_AN_N3v3

Ps_cTL (optional) BATSS 240

+3.3V, 0,2 A (analog)

b

Ps_AN_EN —‘ 8551389

V_AN_P3v3

+5V, 0,2 A (USB OTG, GPS & Trigger out)
e
Ps_SV_EN —‘ BSS138P

+3.3V,0,8A

*
PS_3V3 EN —‘ Bss138P

+1.8V,16A
> 118

vivs
PS_1V8_EN —‘ ass138 —A\W—

+1.2V,0,5A

11v2

v_1v2

15kQ

PS_1V0_EN

+1.0V,2A

2k

+3.3V, 0,02 A (Slow-Control)
1.SC 3v3

7\ _O +19 to 32V not regulated, 50 mA TBC (LED)
50 mA I LED 24V
Resettable

PS RADIO 12v EN

- T A
| o 2 +19 to 32V not regulated, 100 mA TBC (External
100 mA [ | interface 1]

PS_EXT1 24V_EN m“ . FDN358P )
| 33kQ BC8468. |
! : +19 to 32V not regulated, 100 mA TBC (External
| PS_EXT2 24V_EN 100mA FDN358P interface 2)
' |

i +12V,0,5 A (PMTs)

! PS_PMTS 12v_EN
4 | +12V, 0,5 A (RADIO)
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ECR5,17,19 & 29: 120 MHz clock 1/2

Present V2.0 Schematic:

ECR 18:
Voltage reference was 1,8V

Bnk 500
+3V3

Bnk 501
+1V8

FPGA

1/0s
+1V8

+1.8V 4 FPGA_CLK
\ SPI (SDI) \33v 120 MHZ
Volt ref.: l
REF3318
Clock generator
Ref= +1.8V = ABLJO-V-120.000MHZ-Tx
ECR 29: 33V AD7551>—> vC
Thermal compensation +H-A5PPM 150 MHZ e e
is it useful? i / 2
Fanout repeater I-\l[;gllglf_:—zk
+1.8V =1 LVCM 0S 2
/ |_LvDs  , , ADCL_CLK
ECR 17: LVDS | ; 120 MHz
, e —
Fan-out doesn’t work like is e ADC3_CLK
CDCUN1208LP 120 MHZ

define in datasheet,
manufacturer issue

2
/ > ADC4_CLK
120 MHzZ

2

ECR 5:
Twin wires don’t have
the same lengh

The Fan-out component must be changed. It is not conform to the manufacturer

specification
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ECR5,17,19 & 29: 120 MHz clock 2/2

Next V3.0 Schematic:

PIERRE
AUGER

OBSERVATORY

FPGA
ECR 18:
Change by 3V voltage reference Bnk 500 ‘ Bnk 501 ‘ 1/0s
+3V3 +1V8 +1V8
4
\+3.3v SPI{sDi) +3.3V 2 | FPGA_CLK
2 2 120 MHz
1>C
+3.3V] l
Volt ref.:
R:Ftsr:so l Clock generator ECR5:
oy I f 120‘_\0'3;&';;_“ Modify lengths in layout
ef =+
ECR 29: mEl » v +/-45ppm
e % ADCO_CLK
Voltage ref & DAC on PC 1 1&0C“Mngzsi > o vz
2
but components DNM ADCLCLK
) Cleaner litter ; 120 MHz
LVDS ADC1_CLK
. +3.3V iy Si53478B > v
ECR 17: 118V —p o ; 120 MHZ
Fan-out doesn’t work like is /_, ADG_CK
define in datasheet, L‘U}J 2 120 MRz
. 48 MHz
manufacturer issue

—7% otz
* The Fan-out is changed by a solution already test and validated:

* Thermal frequency compensation useless: Time tagging function already
integrated -/+ 45ppm tolerance
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ECR 4, 38 & 46 : FPGA protection ™

800
Isolate Slow-control to the rest of the board: Non-inverter open drain
gate with pull-up resistor
Bnk 500 PS_RST_B
+3V3
+3.3V
(Slow-CTL)
+3.3V > Bnk 13 DONE
1.8 i FPGA ¥ e Slow control
+1V — B3V
i’
Bnk 500
Bnk +3V3 i WP4
TBD : 2
L Optionnal EN | \ I2C buffer/isolator
TCA9803 and 0 Ohm
~——_ I2C buffer/isolator TCA9803 and 0 resnsto;\m;c;;gsptlonal

Ohm resistor integration in layout

The slow-control starts the first and send voltage to FPGA when it isn’t powered:

Dangerous for FPGA
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ECR 6 & 7 : Digital connectors
————

V_EXT] el o\ o
200mA | W,
ECR 7: LVDS buffers Bidirectionnal LVDS/ 16 |"' :
power disable ~— —— CMOs: i>
16x SN65LVDS180 LVDS
T Male 2x12 connector:
V-EXT =P Swith JST B24B-PADSS-1F(LF)(SN)
T ENABLE
FPGA

When Digital connectors are unused, the buffer power could be disable:

less power consumption
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ECR 11,47 & 48: UUB EMC noise

Noise is generates by UUB and transmit by the cable

A EMI filter will be added after main UUB power connector:

[x] o
0 \\\
L1 L3 =
1y BO LT T == COICE (3 2 e \
e
L —c1 —[ 3 \
- c
(3 PSED— T et QoG £ an r
il
k“x
{114} Tarminal Mumbar ae
PG Power Supply Grownd
CG Circwt Ground
CB: Circuit+B oL | | |
G001 ool 0.1 1 1% 100 oo
Frequency (MHzZ)

* The 24 Volts provided by UUB on digital connectors should also be filtered.
These connectors will power external devices

e External cables should be shielded. They transmit the noise everywhere
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ECR 20 : FPGA frozen when no USB PC
connected 1/2 s

» Several hardware solutions (vl & v2 schematic, added buffer, ...)
was tested, but no one solve this issue for all boards.

U-Boot 2015.07 (Feb 22 2018 - 12:02:20 +0100)

Model: Zyng ZC702 Development Board
i: ECC disabled 1 GiB
SF: Detected N25Q1024 with page size 256 Bytes, erase size 64 KiB, total 256 MiB

: attaching mtdl to ubil

: scanning is finished

: attached mtdl (name "mtd=1", size 46 MiB) to ubil

: PEB size: 65536 bytes (64 KiB), LEB size: 65408 bytes

: min./max. I/0 unit sizes: 1/256, sub-page size 1

: VID header offset: 64 (aligned 64), data offset: 128

: good PEBs: 736, bad PEBs: 0, corrupted PEBs: 0

: user volume: 4, internal volumes: 1, max. volumes count: 128

: max/mean erase counter: 32/14, WL threshold: 4096, image sequence number: 0

: available PEBs: 0, total reserved PEBs: 736, PEBs reserved for bad PEB handling: 0
serial

U'BOOT Stop ! :: serial

serial

sequence Net: Gem.e000b000
Hit any key to stop autoboot: 1 D

Tested with V2 hardware schematic and a specific software where
the U-BOOT can’t be interrupted: the issue is solved

Software update and MAC address could be made with Peta-Linux
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ECR 20 : FPGA frozen when no USB PC

connected 2/2

* The FPGA must have protection against external voltage
from USB interface

Optional diodes to
solve issue

Buffer open-drain must be added for FPGA protection. VCCIO
pin powered by UUB 3,3V, it’s not enough.
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ECR 26: TRACO DC/DC modification

The present -/+3,3V DC/DC:

They are too noisy. But the Enable function works.

The TRACO POWER DC/DC:

Less noisy but up to now a relay is used for Enable/Disable
function. It could generate problem, like spike in channel 9.

If it is possible, the Relay should be changed by a new
electronic: In work
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ECR 34: Radio Reset Out

Radio Reset Out:

SC_3.3v SC_3.3v SC_3.3v
10K 10K 10K
P RADIO Reset OUT A
- |t .
|IR d' n \‘
adio RADIOReset IN | 74LVC1G17
> » ’
Connector % 1K 2alve1606
7 @y RADIO 12V 100nF;E (Open-Drain) $ > nRADIO_ RESET_IN (pin 44) NnRADIO_ RESET_OUT (pin 47)
0
DNM
SC g3V 3v3_QSPI_B (Open-Drain, pin 43)
10K
Y
NnPS-SRST_B (pin 24)
249K Radio Reset
*——— 100nF
4 74LVC1G38
(Open-Drain) - ;;; Slow Control
1K
10nF =8 secon I'lc

NMI_FPGA (Open-Drain, pin 48)

> nRST (pin 58)

Hardware RESET
(front panel) sﬁ

Reset the RADIO:
 UUB Link with Auger Observatory is broken

* UUB can be Reseted
* Possible UUB restart loop: Not tested at Malarglie

Keep footprint on PCB but components not soldered
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ECR 35: Programmed component

P
2=GEL

Slow-control uC & Flash Memory:

-
e,

0T
=

* |
~TIm:|3

-~
e
L
|

-
P

Pt
o+
E
Lk

=X ':"F:JTAG 1T Nie
el _IN=FLASH sgeg’

n

|

|

I
=
=3

=
J
s

Jio MR .8

Slow-control pC:
* Programmed by manufacturer
* Optional package reference

Flash Memory:
* Programmed and repackaged by a subcontractor

Min 21 weeks lead time
Final software for Slow-control must be provide early

NO SOFTWARE UPDATE DURING MASS PRODUCTION AT SUBCONTRACTOR

Eric LAGORIO — WP5 —eric.lagorio@Ipsc.in2p3.fr - LPSC Grenoble — Auger Collaboration, Orsay, December 2018



mailto:eric.lagorio@lpsc.in2p3.fr

ECR 37: Digital cable

Slow-control uC & Flash Memory:

Slow-control pC:

* Programmed by manufacturer

* Optional package reference

Flash Memory:

* Programmed and repackaged by a subcontractor

Min 21 weeks lead time
Final software for Slow-control must be provide early

NO SOFTWARE UPDATE DURING MASS PRODUCTION AT SUBCONTRACTOR
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ECR 40: Spikes on channel 9

Present -/+ 3,3V DC/DC:

2=GEL

Spikes come from DC/DC Position. They are on the back, with their internal
coil close UUB PCB.
Relay doesn’t generate spikes
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ECR 44, 45 & 49: UUB restarts & I12C ™

SEGES

Sometime the UUB restarts in DAQ mode:

I2C communication with LED DAC problem generates
Watchdog restarts the UUB

12Cc 12C
Bnk 500 #—N puffer #—  Slow control
FPGA +3V3 T 4 '
2 2 WP4
N LED
"| controler
12Cc 12C
Bnk 500 N puffer #—  Slow control
FPGA +3V3 T 4 '
2 2 WP4
12C 2 \\
LED
controler

2 available channel in Slow-control could be used for LED-controller
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Minor ECR

ECR 1, FPGA can’t start, bad H/W config:
R214 in layout, must be D.N.M. but present BOM:
R214 must be removed in BOM: Tested & Validated

PI
SRGER

ECR 2, Set in Flash Reset without transistor:

New flash memory has a Reset pin, so its switched 3,3V
power is useless:

Remove Q6 & add R223, R227: Tested & Validated

ECR 8, GPS antenna cable is too long:
Could disturb integration:
Remove 1 or 2 cm

ECR 9, PMT cable is too long:
Could disturb integration:
Remove 0,5cm
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Minor ECR

ECR 10, GPS antenna or its cable:
Sometime the 5V is in short-cut:
Add fuse for GPS 5V

PIERRE
SRGER

ECR 12 & 13, J1 connector is not good position:
The footprint is not compliant with specifications:
Change J1 footprint

ECR 14, C50, C127, C129 & C155 capacitor footprint:
PCB footprint doesn’t compliant with the component:
Change CAP-021 footprint

ECR 15, C389 capacitor footprint:
PCB footprint doesn’t compliant with the component:
Change CAP-056 footprint
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Minor ECR

ECR 16, M52 Fan-out clock component has 2 pull-up for OE pin:
ECR 17 dependent:
remove R294

PIERRE
SRGER

ECR 18, R339 resistor has bad value:
Could generate a “Reset loop” :
R339 must be changed to 24K in BOM: Tested & Validated

ECR 21, Slow-control 3,3V isn’t connected to USB interface power:
USB interface internal buffers aren’t powered :
Connect M38 pin 4 to 3,3V

ECR 22, Fan-out 3,3V I12C connected to 1,8V FPGA bank:
ECR 17 dependent:
Change connection to Bank 500 I°C (FPGA, S-L & LED DAC I*C)
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Minor ECR

ECR 24, No 10V power measurement:
10V power monitoring:
Make connection to Slow-control

SEGES

ECR 25, PMT extension cable too short:
Can’t be connected from UUB to Front-panel:
New longer cable has been made: Tested & Validated (EA)

ECR 27, UUB integrated in box doesn’t start:
Front-panel pushes Reset switch button:
Move J1 connector and SW1 Reset switch. Made a larger hole on front-
panel (EA)
ECR 28, PMT & Tank signals are attenuated:
ESD components attenuate signal:
Remove these signals on ESD components: Tested & Validated (EA)
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Minor ECR

ECR 32, Additional test point to measure DAC signal:

Make modification in schematic and layout

ECR 42, R1_2, R4_1 & R4_2 Resistor package:
Bought in 0402, but the footprint is 0603:
Make modification in BOM

ECR43,Q1 1,Q1 3,Ql1 4 & Q1 _5 transistor package:

Footprint in PCB defined in SOT-23, but the component
in SOT323/5C-70:

Change footprint in layout.

Eric LAGORIO — WP5 —eric.lagorio@Ipsc.in2p3.fr - LPSC Grenoble — Auger Collaboration, Orsay, December 2018



mailto:eric.lagorio@lpsc.in2p3.fr

Conclusion

PIERRE
SRGER

* All WPs design (Schematic & BOM) must be validated by
them. Layout will start when all WP designs will be
validated.

 WPs must check obsolescence status for their design.
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