2/10

/2020

Connecting VMM frontends to
the SRS backend
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So far:
APV frontend... less 1 Watt/hybrid over HDMI

analogue APV circuitry is “tolerant” against power variations over cable, low voltage drop
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Now:
VMM frontend: 3W power / hybrid

AUX power

Default:
power over HDMI

1.5 Ampere variable over HDMI: Digital LVDS link to VMM must stay in absolute synchronization with
clock, ( link status 4 required). AUX power connector for common GND return and safe power
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Auxiliary power connector

( SATA Power on DVMcard or Powerbox should be disabled!)
TOP side

MMCX-J-P-H-ST-TH1

13

P2 SAMTEC IPL-103-01-L-RA-K
matches with cable connector
SAMTEC IPD1-03-S-K (with latch)

Molex 0467651001
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Auxiliary VMM power connector
Recommended AUX Voltages

P2 = min. 1.75V -> 4 LDO’s
2x VMM (1.2V) ~ 1.5A

GND = low impedance cable

Pl1= min3V->LDO
FPGA/Flash/ADC (2.5V) ~ 0.15A



HDMI 1.4 cables A-D (micro)*

DVMcard to VMMhybrid , or Powerbox to VMM hybrid, 2m or 5m

Pin Assignment
HDMI HDMI HDMI HOMI
Male Male Male Male
Whita White
1 == —— 1 10 == —~— 10
2 |r ][ Drain ||' '|| 5 1 |" I|| Dirzin ||' 1| 1
S W A T W T Ge 1,
B = White b B = ™~ Yallow ~ =
5 |r ][ Drain ||' '|| 5 14 —O\ White o 14
& ||, f Brown I|l JI' 6 17 |II I|| Dirzin .|' 1| 17
Nt . o

[ 1 Dra [ A A
g rain 8 15 =2 Red Falt 15
g llvjr Eluz |||UJI g 16 l\‘)] Green : \,.r] 16
IE PIJ[D'E 1 8

Shell Braid Shell

Twisted pair lines:

4 x shielded, 3Gbps twisted pairs

Data-1M (1,3) uplink, Data-2M (4,6) uplink

Controls (7,9) downlink, CLK (10,12) downlink
1 x shielded twisted pair (14,19) (Ethernet HDMI 1.4) = power P2
1 x pair ( 12C) (15 SCL downlink -16 SDA bidir)
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pin Numbers for A side connector
( different on D side !)

Single lines:

1 x M/S (13 sense bidir)
1 x power (18 = power P1)
6 x GND 2,5,8,11,17,shell

* 2m Molex, CERN SCEM 07.89.00.215.1
5m SEA, CERN SCEM 07.89.00.220.2
5



SRS backend:
FEC / DVMcard with P1,P2 power via SATA

Trimmer Voltage P2- B

Trimmer Voltage P2- A

@ SATA cable (200W)

| |
4 x HDMI ports A 4 x HDMI ports B P1and 2 x P2
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Power Option 1: VMM power via HDMI cable

2x DCDC converters 10 A each

+12V SATA input 200W

“wivde

Trimmer P2a

Trimmer P2b

-t :‘! 4

top 4 HDMI ports, 2 max 6.5A
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This option requires
trimming

of P2a and P2b voltages
2m HDMI cable: > 3.6V
5m HDMI cable: > 4.6V

The 4mm GND plug must
get connected to hybrids
via a low impedance
power cable

Common GND return
up 13 A:




2m HDMI cables

9.6 Watt DVM loss
5W local logic

Power SATA- DVM-2m HDMI-VMM hybrid s

P2:8x2.65W=21.2W

8 x HDMI cable loss 2m: ™~ 16.3 W : _
/PZ:BXZ: oW ‘ P1:8x0.46 W = 3.7 W
P1:8x003 =0.24W

56 Watt Input Power » 16.5 Watt @ 8 cables»ZS Watt ( 8 hybrids VMM )

_— p1a=2 W [] Port 7
P1: 3.6V@0.14A ~ 0.5W 3
*

—r-.ﬂ':' Port '8 :
ST5 jumper optional for powering DVM local logid] e ‘ P2b: 3.2 V@1.5A = 4.8W
* %k

AAAAAAAAAAAAAAAAAAAAAAA GND return ~ 12A @ 0.0018Q ~ 20mV drop ~ 0.25W

2% Si Dibd 4 bottom channels U
® x Si Dipde 3
|osTS T =19. W 0

»)

3.

DVM Power in to VMM ~50.8W DVM loss ~ 9.6W DVM out power ~41.2 W
P2 (85%): DCDC ~ 45.2 W P2 DCDC 85% eff. 6.7 W _ p2: 8x 4.8-1.2 =37.2W
P1:~5.6W P2 FET switch loss 1'2W‘F‘1: 8x05=4W P2 loss on 8 FET switches | P2b-2G5W-L75v@15A
P1: 1.7 W Si Diode loss \ 8x0.15W=12 W / P2:1.75V P1b=0.46W=3.4V@0.14A
\ =1 One P(hybrid) ~ 3.3W
: . P1:3.4V :
ATX_: SATA output ’ P2a: 32V@1L5A=4.8W | | O1VH1oATO0L - ‘
Effective 2m cable 12V 3 P2 855 W DVMeard:S.2 ————lo ,
5V P1:56W ) p1:3.6v@osA 05w _| . PEIWV |
H H H + local Logic ~ 5W .
resistance (all inclusive) o o ] | IRy E
. e Fuse 4 top channels l - ;
P2 over 2 lines: e $ =192 w s ,
SATA cable** +3V3 spare ¥ 2 W =
P9 = B
O . 9 Q 200W@12V P DCDC pla l Port '3 loss over single 2m HDMI cable
2x 10A P2:1.5A @ 1.35V=2W ]
500 W +12V @ 3.8 A [ Il P1:0.14A @0.2V = 0.03W E
Port * £
ATX power +5V@2A 1=3.5V [ | ° max. 8 x
: E VMM hybrids
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5m HDMI cables

12.6 Watt DVM loss
5W local logic

Power SATA- DVM-5m HDMI-VMM hybrid e

8 x HDMI cable loss 5m: ~ 33.3W P2:8x2.65W™21.2W
‘ P1:8x0.46 W~3.7 W

76 Watt Input Power ) 33.3 Watt @ 8 cablell) 25 Watt (8 hybrids VMM )

P2:8x4.13= 33 W
P1:8x0.03 =0.24 W

DVM Power in to VMM ~70.5W DVM loss ~ 12.6W DVM out power “58 W

P2 (85%): DCDC ~ 65 W P2 DCDC 85% eff. 9.7 W P2: 8 x 6.9-1.2 = 54W

P1:~5.5W P2 FET switch loss 1.2W! P1: 8x0.5=4W | P2 loss on 8 FET switches P2b=2.65W=1.75V@1.5A

P1:1.7 W Si Diode loss \ 8 x 0.15W=1.2 W / P2:1.75V P1b=0.46W=3.4V@0.14A
\ “1  One P{hybrid) ~ 3.3W
\ * P1: 3.4V c
ATX_: SATA output ’ P2a: 4.6 V@L5A=69W |, | 1VIoATOL 4
Effective 5 bl 12V > P2: 65W DVMcard 5.2 —E—Pilvf’oﬁg_ 02: 4.5V :
ective om Ca e 5V=2> PL:55W P1: 3.6V@0.14A =0.5W l ~
. . . + local Logic ~ 5 ___T_
p P1: 3.6V
resistance (all inclusive) w 2
Total: ~76 W sat " Fuse 4 top channels l‘
. . Sata connector L : 3
P2 over 2 lines: Yope = 27.6 W B[ Por2
SATA cable”* +3V3 spare X.=2W
) -
1 . 8 Q 200W@12V P DCDC 1a l Port '3 |oss over single 5m HDMI cable
2 x 10A P2:1.5A @ 2.75V=4.13 W
500 W +12V @ 5.2 A L 0 P1: 0.14A @0.2V = 0.03W
85% eff, Port®
ATX power H5V@2A € p1=3.5v B max. 8 x
y - ’ 4 bottom channels H~HH;H‘_‘_ﬁ_ﬁ_’/,///’;t"’# VMM hybrid
2x Si Dipde Port’5 yprids
|2sTS %5, =27.6 W 0 o
GND * 6.0A E

=2W D Port 7 .
Fuse ;
l_m P1: g\@o 14A ~ 0.5W

—r-.[]':' Port '8 :
* ST5 jumper optional for powering DVM local logid DVM logic ‘ P2b: 4.6 V@154 =6.9W ﬁ\/

SATA cable for max 4 daisy chained DVMcards must provide 17 A@ 12V (LDLC-EC-500 model )
GND return ~ 12A @ 0.0018Q ~ 20mV drop ~ 0.25W

2/10/2020 Hans.Muller@cern.ch 9



Power via
GND retur

Each wire to one hybrid

ADM

N cab

cable:
e required

crimped to center pin of

VMM AUX connector"-,___lPD1-O3-S-K

S

2 or 5 m according HDMI cable

4mm Banana plug
to DVM GND plug
all 4 wires

ND cable ( 4 hybrids ): 4 x 0.5 mm standard flexible power cable
VMM side: each wire, increasing 15 cm lenght to one SAMTEC IPD1-03-S-K
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Center GND pin
DVM side: Banana 4mm (GND) all 4 wires yellow, black, gray, red
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Power via HDMI:
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Option2: Power via Fanout-cable from DVMcard

This option avoids major
Power loss over HDMI

and brings low impedance
Power + GND from
DVMcard to 4 hybrids.

1-4 VMM hybrids:
1 Fanout cable P2a or P2B

5-8 VMM hybrids:

2 Fanout cables

Sharing GND and P1

) _ _ one cable P2a the other P2B,
Power on HDMI cables to be disabled : 2 slide on DVM switches allow to select

Fanout Power on P2a and P2b: 1.9 - 2.1V (trimmers): required on VMM : =1.75V
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Power fanout cable (option)

4 x T-splines~ 15 cm

with 3 wires crimped to
IPD1-03-S-K AUX connector

2 or 5 m according HDMI cable /

Power Fanout cable ( 4 hybrids ): 3 x 0.75mm standard flexible power cable

VMM side: 4 splices with SAMTEC IPD1-03-S-K
DVM side: Banana 4mm (GND) black,. Banana 2mm P2a red, Banana 2mm P1 yellow
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Power option 3: Extra Power supplies

This option is a backup
two power Outlets

(or 2 Power supplies)
required

0.75 mm2 wire dia
recommended
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Master-Slave coding & connections

DCDC1

/

Switched off since
M/S line input =0
1/6/2019

DVM: P2 Power over HDMI: enabled if M/S line = high Z
P2 Power over HDMI: disabled if 1 M/S line = low

J3 low = no HDMI power
max 5 m connect local power

max 25+5 m

If Sense =low V.
=> M+S mode

GND

M/S = GND J3 connected to Master
Slave input assj +S with 2x BW

max 5 m

PowerBox (planned):
2 x 8 hybrids per DVM or 8 x1 hybrids with double BW
long distance up 30m, local power, ART trigger receiver

Hans.Muller@cern.ch

VMM systems now

J2 = high, sense = high
N assigns Master in Direct mode Sense V= high
=> Power over HDMI Master on J2

M/S = high 2 .h'gh , sense =high
Master input assigns Master -
Power over HDMI Sense V= high
Master on J2

Sense V = low
=> Slave on J2

VMM systems future



Backup slides



T-Splicing: no solder, no cut

remove

insulation over

lcm

2-step crimp-on do not cut

A: crimp c-c piece one side
over un-isolated cable

B: add 0.5 cm uninulated
extra wire & crimp to
other side
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Tools and crlmps

AUX connctors cable

Cable crimps

ORDER/LINE: 24769689-8 BOX 10F1
PREPACK# 21736516  Assocs 18292
QUANTITY: 500 OF 500 pcs

SHIP TO: SIBALCO

SHIP VIA: UPSEXP

SHIP DATE: 10/10/16 US-Country of Origin
SAMTEC #: CC79L-2024-01- L

. CUST PN: N/A

PO#: 27132 PO LN#: 8

ORDER/LINE: 24880615-1 BOX 10F1
PREPACK# 21913639 ASSOC# 19536
QUANTITY: 200 OF 200 PCS

SHIP TO: SIBALCO

SHIP VIA: UPSEXP >
SHIP DATE: 11/08/16 US-Country of Origin

SAMTEC #: IPD1-03-S-K
CUST PN: N/A

o

ErgoStrip

'_w

Crimping tool

© 0S8
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