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48 Hub Overall Block Diagram
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6 ATCA Power Entry
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8 Ground Connections
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27 Linear Regulators
25 System Monitor Reference Supply
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30 Power Supply Control
31 Power Supply Good & Board Startup Reset
32 Board Reset Distribution & ROD Power Control
42 ROD Present & Power Control Signals
54 TI 40400 Standard Control Loop
55 DCDC 20 Amp Stardard Setup
56 DCDC 20 Amp With External LC Filter

39 Hub 25 MHz Ethernet Clock

40a Hub 48.08 MHz LHC Clock Generation
40b Hub 48.08 MHz LHC Clock Distribution
41 Hub 320.64 MHz LHC Clock Gen

17 Switch Chip : Clk, Reset, MD Loop, EEPROM
18 Switch Chip : Power, Ground, RDAC

19 Switch Chip : Control Jumpers

34 Phys Chip : Power, Clock, Reset, LEDs

35 Phys Chip : RGMII, MDC/MDIO, Base-T

43 Hub Ethernet Magnetics
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36 Hub FPGA Configuration : Banks 0 & 65
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9 IPMC : General
13 IPMC : HW Adrs, Handle Switch, IPMBus
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60 IPMC : ATCA Power Control Bypass



Data

Path - FEX to

Hub and

then to ROD

Hub Fanout Chip

FEX FPGA Receiver Transmitter
MGT Transmitter Section Section
? AVtt Short Traces to Trace Runs from ? Vecc
the DC Blocking the Hub Backplane
Capacitors ATCA Zone 2 Connector to the 50
50 Q Connector Fanout Chip Q
1]
Il - ————
I 50 G T
MGT | Il 2 = Fanout
5 CML
Trans. Trace Runs to the c
. W Output #1
Logic FEX Backplane Long Bockplane 5; e
o
Connector Fabric Interface ATCA Zone 2 N__| 5 16mA
Connector =
Aﬂ Trace Runs Aj 8
v
_g Vee é
+ =
i g 50
Hub FPGA MGT Receiver Hub Fonout < f
Common Mode 5 -
I Reference = - ——
<5 Typ. 1.B8V-2.2V & Fanout
Fanout 4| Q Programmable MGT |-|-|_ ° CML
CML + Co}_\r)r;r’fn;r;nhgzde - Receiver E) Output =2
Output *1 4' 50 Logic
‘ 0 800 mV Typ. 1BmA
Hub
Fanout Short Traces to
; the DC Blocking ROD FPGA MGT Receiver
Chip Capacitors
J 50
Fanout }} Q N Programmable MGT
CML Common Mode Receiver
" I Reference _|_|_| .
Output *2 i i? 800 mV Typ. Logic
Trace Runs to Hub to ROD
T the MEG-Array MEG-Array
Connector Connector
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Hub-Module

IQ65033QMAI0SNF -G

ATCA Power Entry

100 Ohm 330 uFd 330 ufFd
Early A 30 R951 18 C951 (€952
Hold-Up Cap
F6 1 2.49k
-48v A 33 o\ o -48V A .. R953
Hold-Up Trim + +
VRTN A 28 N0t SIVRTN A T T 48V Power
to the
100 Ohm ~48V Out = Isolated
Early B 31 R952 17 +12 Volt
>_Ar&] o Output RTN 4+ Converter
-48V B 34 o\ o -48v B
8 +5V Power to the
VRIN B 29 oNjo—=— 4 VRIN B PMC 5V Power Supervisor
9 +3.3V Power
ENABLE A 32 oN,oFZ S IENABLE A IPMC 3V3 49% o, w
to the IPMC
14
ENABLE B 27 oNyo— Bl enmBLE B IPMC  Alarm Alorm
12
SHELF GND 25 7| SHELF GND 126 Clock MGT_12C_SCK
13 2C Data 1 MGT_I12C_SDA
LOGIC GND 26 FL LOGIC GND
PCB 10 » Ohm I2C to the IPMC's
Ground Planes 12C Adrs o R955 Management 12C Bus
and FRU%SDR EEPROM

SHELF GND also connects to the
EDS Strip and to the Front Panel.
See the Hub Module Grounds Diagram.

ATCA Power Entry Module
I2C Adrs 0101xyz

xyz is set by R955 Rev. 28-Oct-2015



Hub-Module

solated +12V  Supply

48V Power +
from the
ATCA Power Entry
Module —

s

OPT1 VAN
ACPL-217-56Be 1

R956

330 Ohm §

Payload Enable JMP5

PQB0120QEA25NNS-G

2%
68 ufFd

C954, C955 :

|t

100 nFd

SENSE
VIN+

VOUT
VIN-

VOUT

SENSE
OFF/0ON Vout
Control Trim

+

+

C953

from the >0 O0—
IPMC pin 225
JMP6
Always ON
IPMC_3V3

ATCA Isolated +12V Module

To the Power Supply
Control Logic
U2954 pin 13 Drw: 30

4x 2%
10 ufFd 330 ufFd
C957: C963
C960 C3964
’ Isolated
%‘ +12V Power
1 ud ul to the DCDC
Converters
> Jj — and to the
99 :Fd ROD Mezzanine
C961, C962
744 uFd

Total Capacitor Filter
on the Isolated 12V Supply
in this Drawing.

Drw: 7
Rev. 11-Sept-2018



Hub-Module

Ground Connect

°

Oons

RJ45 Shields
Connect to the
Shelf Ground

Ground Planes

R959
Zero Ohm

M

K2 <

’_L Req. 4.96 Optional
PCB

Connection between the
Shelf Ground and
the Logic Ground

K1 <

PCB

The Front Panel Connects to the
Front Section of the EDS Strip
and thus to the Shelf Ground

EDS Strip 3 Sections

RJ45
RJ45
10 Meg.
10 Megq.
PCB R958 §
Ground Planes § Ground Planes
O
> < > <
—

Not shown are the 400 connections from the Zone 2
Connector Ground Pins to the PCB Ground Planes.

Shelf Ground
Pin #25

Logic Ground
Pin *26

Zone 1
Connector

Drawing: 8
Rev. 4-May-2016
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Hub-Module

PMC

GCenerdl

Alarm  Signal
from the Power
Entry Module

Hardware
Slot Address
from the
Backplane Zone 1

Front Panel
Handle Switch

IPMC_3V3
Management Power
from the Power
Entry Module

IPMC

Mezzanine

Pay Load Enable
Signal to the Isolated

+12V  Supply

IPMBus A B

Backplane Zone 1

Ethernet

Front Panel RJ45

User 170

Shelf Address

LEDs 4x

Front Panel

Sensor 12C Bus

Volt, Amp, Temp Sensors

Mtg 12C Bus

to the Power
Entry Module
and to the
FRU & SDR

Serial EEPROM

The IPMC's master and slave JTAG ports

are not used in the Hub Module design.

Rev. 17-Feb-2016



PMC: HW-Adrs, Handle

Switch, IPMBus

Front Panel

Handle
Handle Switch IPMC_3V3 WTerm Switch WTerm
. . . 71
This Switch is Open 72 (/ 994
( i.e. does not make VW o Reg ©
a connection ) 100 Ohm
When the Card is R961
Fully Inserted and the 2.49k Ohm ||3|\/]C
Handle is Latched. R1559 100(;55gd
n M N
ezzanine
Dual IPMBuses to the Shelf Manager
13 120
IPMBus_A_SCL
14 121
IPMBus_A_SDA
15 242
IPMBus _B_SCL
16 243
IPMBus_B_SDA
15 237
"6 238
Backplane Zone 1 Connector
1n7 239
118 240
IPMC_3V3 s
HW_ADRS_0 >
HW_ADRS_1 =2 R eg §
7
HW_ADRS_2 >8— k Ohm
HW_ADRS_3 >—— , 8 ,8 A ,8
9 1 ] ]
HW_ADRS_4 >—— 1551
10 : — 4.7k Ohm
HW_ADRS_S = ” 105‘523 T Hardware Slot Address Isolation
HW_ADRS_6 >T " h Resistor Array
HW_ADRS_7 > R1571

To Pins In The Hub's
UltraScale FPGA
3V3 Select I/0 Banks

Drw: 13

Rev. 11-Sept-2018



R954
4.99k
Ohm

Drw: 14

PMC: Power Entry Alarm, Mgt.

12C, Pavyload Enable, LEDs

IPMC_3V3

=

226

Alarm In

[PMC

Mezzanine

ALARM from

the ATCA Power Entry Module

ATCA

Power
Entry

Module

Rev. 15-Jan-2020

103 ATCA Blue LED R204 330 Ohm N LE4 Bue
VAW >
104 ATCA LED1 R201 220 Ohm N LE1 Red
VWA >
105 ATCA LED2 R202 220 Ohm W N LE2 Green
VWA st
106 ATCA LED3 R203 220 Ohm W N LE3  vellow
VWA >
m
225 ENABLE_12V JMPS R956
0 © VWY 330 Ohm
JMP6 OFF/ON
221 MGT_I2C_SDA >0 O0— Control
Always ON L 2 Isolated
220 MGT_I2C_SCK IPMC_3V3 \V4 = +12 Volt
3 Module
To the 2 3
Power Supply rh VIN-
Control Logic C953
U2954 pin 13 OPT1 100 nFd
i 30 ACPL-217
% Aarm EEPROM  U41 IPMC_3V3
8 VCC
FRU & SDR 7 WC
12 MGT_I12C_SCK MCT_I2ZC_SCK b6 12C EEPROM —————X
1 EO
32k 8 bit 1 — 1920
1 MGT_I2C_SDA MGT_I2C_SDA 5 X s 1 2E 100 nfd
Adrs = 1010000 | 3 E2
4 GND
IPMC Management 12C Bus M24256 SO8
m




[PMCs

Vcec-6Gnd, Ethernet, User 1/0, JITAG, Sensor 12C

JTAG_TMS 13

No Connection JTAG_TCK 234
to the
IPMCJTAG JTAG_TDO 12
on the
Hub Module
JTAG_TDI 235
IPMC_3V3
from the Power
Entry Module
65, 68, 71, 74
77, 8O, 83, 86
C1561:
C1568 —
100 nFd
and Total of 42
220 nfFd Gnd Pins on the
IPMC Connector
m
Rev. 12-Dec-2016

IPMC
Mezzanine

Vee
3V3

Gnd

197 USR_2
198 USR.3 ATCA Shelf ID Number
200 USR_6 to Hub's UltraScale FPGA
2017 USR_7 3V3 Baonk *94
203 USR_10 AN\ A
8 8
204 USR_MN 4.7k Ohm
Isolation
206_ USR-14 Resistor Array
207 USR_15 R1572
Front
BULK_3V3 Panel
171 Ethernet A+ Tx+ RJ-45
172 Ethernet A- Tx- e ) hd ° Connector
7 E Br R g N
174 thernet B+ Rx-+ C =
3 UM R
175  Ethernet B- Rx- r J
1
177 Ethernet C+ 1
S0 Ohm Lower
178 Ethernet C- —rl: Magnetics or
180 Ethernet D- 100 nFd  1of 4 shown 1nFd Left
Pulse HX5201NL
181 _Ethernet D- plus discrete RCs
184  SENSOR_I2C_SDA Via the I2C Buffers to
the Voltage, Current,
183 SENSOR_I2C_SCK and Temperature

Sensors on the

ROD and Hub
IPMC

Sensor [2C Bus

Drw: 16



Swi

tch Chi

0D - Support

Circul

s 1

Signals to/from pins in the Hub's
UltraScale FPGA 3V3 Select I/0 Banks

FPGA_SW_x_MDIO AMN\—R2020 22 Ohm
FPGA_SW_x_MDC AMA—2021 22 Ohm
FPGA_SW_x_LOOP_DETD AMN—R2022 470 Ohm
FPGA_SW_x_ACT_LOOP_DET AMN\—R2023 470 Ohm
J/ 59 58 62 61
ACTIVATE LOOP- MDC MDIO
LOOP DETECTED
DETECT
Reset Switch Chips V7 | reseT Switch Chip
All Power OK . .
from 1ihe Power > = L9w Active Signal - 34 BCM53128
Super visor Continues for 100 msec XTAL1 SS  SCLK  MOSI  MISO
After All Power Good [ -
160 163 164 161
R2015:
§ § § § R2018
R2019 22 Ohm
22 Ohm
25.000 MHz
Crystal Oscillator MV 1 2 3 4
BULK_3V3
and 6x Fanout AN — - - —_— CS  SCLK DI DO
ConWin CWX813 Osc. 8 vee U35 BULK_3V3
Reference Designators TICDCLVC1106 Fan —VW—-- 5
. Shozm ore fo,r, %w'tCh . Components: U38 and U39 2091 —— EEPROM ORG
Chip "A". Chips "B" and "C 100 nFd T HI-->
increment by 100 each. 2 ATO3C66B o Bit
Holds the Switch
m in' i
Drw: 17 Chip's Register Contents

Rev. 28-Nov-2016




°

o

]
T

Switch Chip - Support Circuits 2
SWCH_1Vv2 BULK_3V3
20L07 H 2[|)_D1 H 20L04 H 20L05

]
T

i
T

H 20LO2
]
T

T

2OL03]§H
L1 L]

T

L
T

L]
-

]
T

L
2006

[
T

[
T

C2036: C2013: C2001, C2003, C2005, C2048: C2067: C2076: C2007, C2009, c201,
C2047 C2035 C2002 C2004 C2006 C2066 C2075 C2090 C2008 C2010 C2012
29 226 98 227 97 35
DvDD AVDDL PLL_AVDD GPHY1_ GPHY2_ AVDDH ovDD QvDD2 GPHY1_ GPHY2_ XTAL_
10/12 20/23 1/2 PLLDVDD PLLDVDD 16719 7/9 13715 BAVDD BAVDD AVDD
Pins/Caps 1/2 172 172 172 172
228 | onvi_RDAC U31 Switch Chip "A" BCM53128 CPHY2_ RDAC |—2
PLL_AVSS XTAL_AVSS IMP_VOL_REF Exposed Pad
’_L 30 ’_L 32 ’_L 146 ’_L 257
R2001 R2002
1.24k Ohm 1.24k Ohm
DvDD Pins: 16, 27, 31, 40, 53, 135, 148, 162, 169, 183 Reference Designators are shown for U31 Switch Chip "A".
AVDDL Pins: 71, 77, 83, 89, 95, 100, 106, 112, 118, 124, 200, Reference Designators increment by 100 going to chips "B" and 'C".
206, 212, 218, 224, 229, 235, 241, 247, 253 10 uFd Capacitors: C2001, C2003, C2005, C2007, C2009, C20M,
AVDDH Pins: 74, 80, 86, 92, 103, 109, 115, 121, 203, 2582337(:32105:38 C%C;%%GCQC%%77'7C2048:C2050’
209, 215, 221, 232, 238, 244, 250 ! ! !
OVDD Pins: 125, 129, 133, 138, 142, 145, 153 1uFd Capacitors: €2016:C2035, C2051:C2066
OVDD2 Pins: 3, 11,19, 43, 44, 57, 63, 68, 165, 173, 180, 187, 193 100 nFd Capacitors: C2002, C2004, C2006, C2008, C2010, C2012,

C2038:C2047, C2069:C2075, C2078:C2090

Rev. 1-Dec-2015



96 | IMP_PAUSE_CAP_TX
ﬁ|)>>ﬁ|\1_
95 | IMP_PAUSE_CAP_RX
ﬁ|)>>ﬁ|\1_
54 | IMP_LINK
h.L<<(.J\_.o<<
52 | MP_DUPLEX
M) hL/>>\.J:.__
51
%) IMP_SPD_SEL(Q)

. rL<<<J\_.o<<
- 90 | IMP_SPD_SEL(1)
C - _

= ﬁ|>>>ﬁ|\1_
O 49 | IMP_VOL_SEL(Q)
- ﬁL<<<|«roz
r|
O 48 | \MP_VOL_SEL(N)
Ol

LOW
Ol
D) 8 | IMP_MODE(1)/GPIOB
U ﬁ|>>>ﬁ|\1_
_ 7 | IMP_MODE(0)/GPIO5

fL<<<|«roz

Ol

<

O 47 | EN_8051_TxRx
ﬁL<<<|«roz

£

@) 26 | EN_CLK25_0UT

4

.ww LOW

N 21 | EN_CLK50_0UT

ﬁL<<<|«roz
15 | CLK_FREQ1/GPIO1
g\/\lro,z
14 | CLK_FREQO/GPIOO
ﬁ|)>>ﬁ|\1_
38 | EN_EEE
Lﬂ R2012 ﬁ|)>>ﬁ|\1_

BCMo 3128

IIAII

&

Switch Ch

U3

LED31/IMP_RXC_DELAY

d

HI

LED30/IMP_TXC_DELAY

d

HI

LED27/EN_HDX_FLOW

d

HI

LED26/EN_FDX_FLOW

d

HI

LED23/IMP _DUMP_FW_EN

d

LOW

LED22/DIS_IMP

d

LOW

LED18/BC_SUPP_EN

d

LOW

LED1S5/LOOP _IMP_SEL

d

LOW

LED14/LOOP_DET_ENB

d

LOW

LED11/EPROM_TYPE1

d

LOW

LED10/EPROM_TYPEQO

d

LOW

LED3/EN_GREEN

d

LOW

TRST

HI

d

CPU_EEPROM_SEL

HI

d

LED_MODE(1)/GPIO4

LOW

d

LED_MODE(0)/GPIO3

HI

d

HW_FWDG_EN/GPIO7

LOW

d

4
2
255
254
197
196
VWW— Hi
R201
191
188
186
VW HI
R2010
182
VW Hi
R2009
181
172
VW< Hi
R2008
36
R2007
18
R2006 MJ
13
VW Hi
R2005
12
R2004 MJ
9
VWW— Hi
R2003

15-July - 2016

Rev.

Jumper Reference Designators Increment by 100 for U32 and by 200 for U33.

Drw: 19



°

I ransm

tter and Rece

° ° °

ver MiniPOD Modules

Tronsmitter MiniPOD  Trans_MP1 is shown in this drowing.

Lz4an Only Trans_MP1 fibers DO, D1, D2, D4, D6, D8, D10, D11 are driven.
Bulk_2V5 ——= 4.7 uH Tx2 and TxO in MGT Quads: 227, 226, 225, 224 drive these fibers
o YYY in that order.
J— J— L 10 uFd == L L Receiver MiniPOD Rec_MP2 has o similar circuit.
Ceramic Rec_MP2 fibers D2, D4, D6, D8 are received through coupling capacitors
C2416 in that order by Hub FPGA MGT Quad 224 Receivers:
0.5 Oh § Rx2, Rx1,Rx0 ond by Quaod 124 Receiver RxOQ.
10 uFd 220 nFd 100 nfd ’ m 220 nFd 100 nFd The other 8 MiniPOD fibers are not received.
Ceramic Ceramic Ceramic R241 -+ Ceramic Ceramic
C2413 C2412 Cc241 C2415 C2414
Trans R2425:R2428
Recvr R2445:R2448 BULK_3V3
The MiniPOD No-Connection Pins are: Al 4.99% Onhm C?nnechons to the
C7.D5 E5 E7 F5 F6. G7 Hub's UltraScale FPGA
PES e EA TS T GB| G5|G4] F4 3V3 Select I/0 Bank *84
VCC25
The MiniPOD Ground Pins are: BiDi H
X iDirectional
A1, A3, A5, A7, A9 No . SDA Serial Dato
B1, B3, BS, B7, BY Copnect £6 , N _
C1, C2, C8, C9 NS e | Trans _MP1 SCL Serial Data Clock
D3, D7 . INTR_B |28 /N Low --> Interrupt
E1, E2, E8, EQ MiniPOD £a
F3 F7 GROUNDS Module RESET_B Low --> Reset
G1, 62, 68, G9 ADRS_2 |2 <
H1, H3, H5, H7, H9 E3
J1, J3, J5, J7, J9 ADRS_1 G3
VCC33 ADRS-0 TWS Bus Address
; ini i set to Zero
Receiver MiniPOD power filter ca cs c6 rh

reference designators are higher by 20.

L2421
Wurth 1206

Bulk_3V3

L1 L

Ceramic

C2426
10 uFd 220 nFd 100 nfd 0.5 Ohm 220 nfd
Ceramic Ceramic Ceramic R2421 Ceramic
C2423 C2422 c2421 C2425

S
Lol

100 nFd
Ceramic

C2424

for both of the
Hub's MiniPOD Modules.

MiniPOD Transmit or Receive Dato Pairs
Signal Pin Signal Pin Signal Pin
DO+ D1 D4+ A4 D8+ A8
DO- D2 D4- B4 D8- B8
D1+ F1 DS+ J4 D9+ JB
D1- F2 D5- H4 D9- H8
D2+ A2 D6+ A6 D10+ D9
D2- B2 D6- B6 D10- D8
D3+ J2 D7+ J6 D1+ F9
D3- H2 D7- H6 D11- F8

Drw: 21
Rev.

1-Dec-2016



Hub -

GTY Transceivers

QUADs 124:1355

Other _Hub_RO AL_O
Other_Hub_RO  AL_1
AL_O
AL_1

FEX_3 AL_2
FEX_-3 AL_3
FEX_3 AL_4
FEX_-3 AL_S

FEX_4 AL_O
FEX_4 AL_1

MGT_FO_37
MGT_FO_38
MGT_FO_39
MGT_FO_40

MGT_FO_25
MGT_FO_26
MGT_FO_27
MGT_FO_28

MGT_FO_35
MGT_FO_36
MGT_FO_29
MCT_FO_30

MGT_FO_31
MGT_FO_32
MGT_FO_17
MGT_FO_18

MGT_FO_19
MGT_FO_20
MGT_FO_21
MGT_FO_22

MGT_FO_23
MGT_FO_24
MGT_FO_09
MGT_FO_10

MGT_FO_M1

MGT_FO_12
MGT_FO_13
MGT_FO_14

CL.———=>

MGT_FO_15
MGT_FO_16
MGT_FO_O1
MGT_FO_02

MGT_FO_03
MGT_FO_04
MGT_FO_05
MGT_FO_06

MGT_FO_07
MGT_FO_08

Combined Data from Other Hub
Receiver MiniPOD Channel 8

Drw: 22
Rev. 25-Feb-2019

MGT_FO_ —

PF —>] Rx 3 1 Ix3 F—>
ST —>{ Rx 2 Tx 2 —>
ST —>{ Rx1 ]33 TIx1 —>
ST —>| Rx 0 —= 1x0 |—>
PF —= Rx 3 x 1 Tx 3 —=
PF —= Rx 2 x 2 —>
PF Rx 1 137 Txt
PF —>| Rx 0 —= T1x0 |—>
PF —= Rx 3 1 Tx 3 —>
PF —= Rx 2 Tx 2 —>
PF—=>{rRx1 1351 1™x1 —>
PF —=> Rx 0 —— Tx0 |—>
PF —= Rx 3 x 1 Ix3 —=
PF —= Rx 2 Tx 2 —>
PF —> Rx1 1350 1x1 —>
PF —> Rx 0 —— T1x0 |—>
PF —=] Rx 3 1 Ix 3 }—>
PF —= Rx 2 Tx 2 —>
PF —> Rx1 129 1x1 —>
PF —>| Rx 0 —= 1x0 |—>
PF —= Rx 3 0 Tx3}—
PF —= Rx 2 Tx 2 —>
PF —> Rx1 128 1Ix1 —>
PF —> Rx 0 ——= 1x0 |—>
PF —=>Rx3 x Q0 Ix3  —=
PF —> Rx 2 Tx 2 —>
PF —>{ Rx1 127/ Tx1 —>
PF —>| Rx 0 —— T1x0 |—>
PF —= Rx 3 0 Ix3}P—
PF —> Rx 2 Tx 2 —>
PF —>{ Rx1 126 TIx1 —>
PF —>| Rx 0 ——= 1x0 |—>
PF —=>Rx3 x Q0 Ix3 —=>
PF —= Rx 2 Tx 2 —>
PF —> Rx1 125 1mx1 >
PF —>| Rx 0 —< 1x0 |—>
PF —= Rx 3 0 x3}—
PF —= Rx 2 Tx 2 —>
PF —> Rx1 124 1x1 —>
ST —>| Rx 0 —— T1x0 |—>
These Quads receive ST —
the LHC locked PF —
320.6296 MHz
AL —
reference clock.
0,1 —=
MGT Dota Fanout
Channel Number N.C. —
cL. —

ST
ST

ST

ST

ST

ST

ST

ST

PF

Combined Data to FEX 08
Combined Data to FEX Q7
N.C.
N.C.

Combined Data to FEX 06
N.C.
N.C.
N.C.

zzzz
0000

N.C.
Combined Data to FEX Q5
N.C

Combined Data to FEX 04

N.C.
Combined Data to FEX 03
N.C

Combined Dato to Other Hub

zzzz
0000

N.C.
Hub Reodout AL_O to Other Hub
N.C.
Hub Reodout AL_1 to Other Hub

<—— C.L.

zzzz
0000

zzzz
0000

zzzz
0000

Straight Through
Polarity Flip

Aurora Lane Number

UltraScale FPGA
Super Logic Region

No Connection
Center Line of BGA



Hub - GTH Transceivers - QUADs 224:253

FEX_-10 AL_3 MGT_F0_48 ST —>{ Rx 3 1 Tx 3 ——= PF Combined Data to FEX 09
FEX_10 AL_2 MGT_FO_47 PF —= Rx 2 Tx 2 —=> PF Combined Data to FEX 10
FEX_10 AL_1 MGT_FO_46 PF —> Rx1 2335 Tx1 (—> -- NC.
FEX_10 AL_O0 MGT_FO0_45 PF —=> Rx 0 —/—— Tx 0 —= -- N.C.
FEX_9 AL_5 MGT_FO_44 PF —= Rx 3 x 1 Tx 3 ——=> PF Combined Dota to FEX 11
FEX_9  AL_4 MGT_FO_43 PF —> Rx 2 Tx 2 —> -- NC.
FEX_9 AL_3 MGT_FO_42 PF Rx 1 A7 Tx1 -- N.C.
FEX_9 AL_2 MCT_FO_41 PF —>{ Rx 0 ==%= Tx0 |—> -- NC.
FEX_8 AL_3 MGT_F0_34 ST —> Rx 3 1 Tx3 }—> -- NC.
FEX_8 AL_2 MGT_FO_33 ST —>=] Rx 2 Tx 2 —=> -- N.C.
FEX_11  AL_5 MGT_FO_56 PF —> Rx1 231 7Tx1 (—> -- NC.
FEX_M AL_4 MGCT_FO_55 PF —> Rx 0 — Tx 0 —= -- N.C.
FEX_T AL_3 MGT_FO_54 PF —> Rx 3 x 1 Tx 3 ——=> -- N.C.
FEX_T AL_2 MGT_FO_53 PF ——= Rx 2 Tx 2 = PF Combined Data to FEX 12
FEX_1  AL_1 MGT_FO_52 PF —= Rx I O 1x1 —> -- N.C.
FEX_M AL_O MGT_FO_51 PF —=> Rx 0 —— Tx 0 —= PF Combined Dato to FEX 13
FEX_10 AL_5 MGT_FO_50 PF —= Rx 3 1 Tx 3 ——= -- N.C.
FEX_10 AL_4 MGT_FO_49 PF ——>= Rx 2 Tx 2 —=> PF Combined Data to FEX 14
FEX_13 AL_1 MGT_FO_64 PF —> Rx1 229 1x1 (—> -- NC.
FEX_13 AL_O0 MGT_FO_63 PF —>{ Rx 0 ——— Tx 0 —= ST Hub Readout AL_O to This ROD
FEX_12 AL_5 MGT_FO_62 PF —> Rx 3 0O TIx3 —= -- N.C.
FEX_12 AL_4 MGT_FO_61 PF —= Rx 2 Tx 2 —=> ST Hub Readout AL_1 to This ROD
FEX_12 AL_3 MGT_FO_60 PF —> Rx1 278 Tx1 —> -- NC.
FEX_12 AL_2 MGT_FO_59 PF —>={ Rx 0 —— Tx 0 —= PF Combined Data to This ROD
FEX_12 AL_1 MGT_FO_58 PF —= Rx 3 x 0O Ix3 —= -- NC.
FEX_12 AL_O0 MGT_FO_57 PF —= Rx 2 Tx 2 —= PF Transmitter MiniPOD Channel O
FEX_14 AL_5 MGT_FO_74 PF —> Rx 1 2/ Tx1 —> -- NC.
FEX_14 AL_4 MGT_FO_73 PF —>{ Rx 0 ——— Tx 0 —= PF Transmitter MiniPOD Channel 1
CL. ——=> <—— C.L.
FEX_14 AL_3 MGT_FO_72 ST —= Rx 3 0O Ix3 —= -- NC.
FEX_14 AL_2 MGT_FO_71 PF —= Rx 2 Tx 2 —= ST Transmitter MiniPOD Channel 2
FEX_14 AL_1 MGT_FO_70 PF —> Rx1 270 Tx1 (—> -- NC.
FEX_14 AL_O MGT_FO_69 PF —= Rx 0 ——— Tx 0 —= ST Transmitter MiniPOD Channel 4
FEX_13 AL_5 MGT_FO_68 PF —>{ Rx3 x (o 1Ix3 —> -- NC.
FEX_13 AL_4 MGT_FO_67 PF ——= Rx 2 Tx 2 —= ST Transmitter MiniPOD Channel 6
FEX_13 AL_3 MGT_FO_66 PF —{ Rx I 75 ™1 > -- ncC
FEX_13 AL_2 MGT_FO_65 PF —= Rx 0 ——— Tx O (—= ST Transmitter MiniPOD Channel 8
Readout Control Data from This ROD PF —={ Rx 3 0O Ix3 —= -- NC.
Receiver MiniPOD Channel 2 ST —=| Rx 2 Tx 2 —= ST Transmitter MiniPOD Channel 10
Receiver MiniPOD Channel 4 ST —=> Rx 1 224 1Tx1 —> -- N.C.
Receiver MiniPOD Chamnel 6 ST ——= Rx 0 ——— Tx 0 ——= ST Transmitter MiniPOD Channel N
X — These Quads receive ST — Straight Through
the LHC locked PF — Polarity Flip
320.6296 Mz AL — Aurora Lane Number
reference clock.
0,7 —= UltraScale FPGA
MGT_FO_ — MGT Doto Fanout Super Logic Region
Drw: 23 Channel Number N.C. —= No Connection

Rev. 25-Feb-2019 C.L. — Center Line of BGA



Hub Module

°

€S

-48V A ———> ATCA >
-48V B —> Power Entry | _ o
48 Volt
Isolated +12V

Power Module

Power Supp

Enable from the IPMC

= HH

—H

Sensor ‘ ISO_12V I J_
12C Bus —r|:
First AN Enable FPGA_CORE
Enable vaﬁz DCDC1 T
M
ISO_12V —I‘I‘T
I12C @051
| AN Enavle ] MGT_AVCC N
Ram DCDC2 J_
JUW
ISO_12V —I‘I‘I_
[2C 8052
M Enable S MGT_AVTT YN
Rom DCDC3 T
JUW
ISO_12V —I‘l:
Sequence [2C 8054
Ramp | /N Enable -] BULK_1v8
Ramy DCDC6 J_
JUW
ISO_12V —I‘l:
N Enable - FAN_1V8 YN
Ram DCDC7 J_
JUW
ISO_12V —I‘l:
[2C @056
N Enable ] BULK_3V3
Ramy DCDC8 J_
_fw
ISO_12V —I‘l:
[2C 0053
S g SWCH_1Vv2
econ Enable DCDC5
Enable T f
The First Enable must be
asserted at least 20 msec
before the Sequence Ramp starts. j_ FLTR_3V3 N
The SWCH_1V2 supply is not —,-l: _
enabled until after the other supplies MGT_AVAUX
have ramped up and are stable. DCDC4
[2C addresses are in TI-GE octal format. FLTR_3V3
The FPGA Syst(-?m Monitor BULK_2V5
Reference Supplies are not DCDCY9

Drw: 24 shown in this drawing.

Rev. 14-July-2016

1L
T

B
T

Iso. +5V Power to Supervisor
Iso. 3V3 Power to the IPMC
Mgt. 12C to/from the IPMC

+12 Volt
to ROD

0.950 Volt
40 Amp

1.000 Volt
20 Amp

1.200 Volt
20 Amp

1.800 Volt
12 Amp

1.800 Volt
20 Amp

3.300 Volt
12 Amp

1.200 Volt
12 Amp

1.800 Volt
3 Amp

2.500 Volt
3 Amp



HUB

System Monitor

Reference Supply

UltraScale Virtex FPGA System Monitor Reference

L1

Bulk_1V8 © l Y'Y
AD20 | VREFP AB20 | VCCADC
100 nFd 2.2 ufd 220 nFd 1
a c2 C3 UltraScale
REF | 1.250 Volts £ L Virtex A L
N2 T T System T T
BB 2 Monitor
47 nFd U1
C4 1
3 T AC19 | VREFN AB19 | GNDADC
10 uFd
L2 c6
Y'Y
'_L 100 nFd 47 nfd 47 nfFd 100 nFd
c7 c8 C9 Cc5
The inductors are Wurth 742792116, 1206, 60 mOhm.
See: SysMon UG580 Pg. 9 ond 71, 72. Actual reference designators are larger by 1850.
25 Rev. 19-Nov-2016




Hub Module

Isolated +12V

0.950 Volt 40 Amp
FPGA_CORE to FPGA Load

° ‘ 1 1
From the
Bulk Input
Filter of: 22 uFd 10 uFd 47 nFd 47 nFd 22 uFd 470 ufd 10 uFd 2.2 uFd
S0x 25 Volt 25 Volt 25 Volt 25 Volt 10 Volt 2.5 Volt 10 Volt 10 Vol
22 uFd 1210 Case 1206 Case 0402 Case 0402 Cose 1206 Cose "V" Cose 0805 Cose 0603 Case
"W'" Cagse XS5R Ceramic X7R Ceramic  X7R Ceramic X7R Ceramic X7R Ceramic T520 Taont. X7R Ceramic X7R Ceramic
1520 Tant \ cn C12:C15 C16:C18 , C21:C23 C24:C33 \ C10:C17 C20:C23 C30:C39 ,
100 Y v v
10 uFd Individual Converter Output Filter Output Filter
1206 Input Filter Located at the Converter Located at the FPGA Load
X7R Ceramic Located at the Converter 0.141+ 220 = 220 uFd Total 3760 + 40 - 22 - 3822 uFd Total
2100 uFd Total 22 + 40 + 0.141= 62 uFd Total
The FPGA_CORE Converter
2 5 l does not include an
V_IN v_OouT Output Filter Choke.
B - Servo Loop “ The FPGA_CORE C t
e — onverler
To Alarm_Circuils 17 | SMBALERT_B V_SENSE -+ -7 Components powers the FPGA loads: -
RI VCCINT, VCCINT _IO, VCCBRAM CORE
15 | PMBus_CLK TRIM |-8 2
IPMC Load
s 12C_B Component Values for
ensor _|2C_Bus :
14 PMBus_DATA ADRS_O 18 Output the FPGA_CORE Converter il
" g PMBus Adrs Voltage & :go"igd
Power _OK_Circuits Power _Good ADRS_1 Set § Set RI 180 Ohm
Resistor R2 34k Ohm
First_Enable 11 ON/OFF SHARE |2 Ro R3 10k to 200k
R4 R3 R4 10k to 200k
RS 20k Ohm
Ramp_Sequence >\ 3 | SEQUENCE SIGNAL _GND |1 Re 34 onm
RS Dz1 MMSZ4680TI1G
15 | SYNCHRONIZE V_SENSE - 2N
Sequence L § GND GND
SRch c2 RG " DCDCT The FPGA_CORE Converter, DCDCI, is shown.
CGFI.Tg FPGA_CORE It is the only 40 Amp converter used in the Hub.
and Filter MDT040A0X3-SRPHZ The actual Converter reference designators are
Components larger by 1000. Converter reference designators

Drw: 26A
Rev. 22-Nov-2016

increment by 50 from one converter to the next.



Hub Module

20 Amp

DC-DC Converter with External

Filter

1.000 Volt 20 Amp

Isolated ~12V = MGT_AVCC to FPGA Lood
—_— — (o) oa
° . Y'Y\
1L 1 . L L | L L 1 1L
From the
Bulk Input
Filter of: 22 uFd 10 uFd 47 oFd 47 oFd 22 uFd 470 ufd 470 ufd 10 uFd 2.2 uFd 0751
50x 25 Volt 25 Volt 25 Volt 25 Volt 10 Volt 2.5 Volt 2.5 Volt 10 Volt 10 Volt
22 uFd 1210 Cose 1206 Cose 0402 Cose 0402 Case 1206 Case "V" Case "V" Cose 0805 Cose 0603 Cose
"W'" Case X5R Ceramic X7R Ceromic X7R Ceramic X7R Ceramic X7R Ceromic T520 Tont. T520 Tont. X7R Ceromic X7R Ceraomic
cé1 C63,C64 C€62,C65,C66 C75,C76 C71:C74,C78 Cc77 C€90,C91 C100:C105 C110:CN15 1500
T520 Tant. , \ , \ , UFd
100x B Voo Voo
0 uFd Individual Converter Pre-L Output Filter JMPS51 UMP52 Post-L Output Filter 25
1206 Input Filter Locoted at the Converter jo—o— Located at the FPGA Load mOhm
X7R Ceramic Located at the Converter o.oi;oo aFi -T«’;?ID - 940 + 60 + 13.2 = 1013 uFd Total
2100 uFd Total 22 + 20 + 0.141 - 42 uFd Total u otal IMP53  JMP54
o—
2 | 6 53 Only the MGT_AVCC,
MGT_AVTT, ond FAN_1V8
V_IN v_0ouT l— C51 Converiers use an
13 Output Filter Choke.
To Alarm_Circuits SMBALERT_B V_SENSE + Servo Loop
R51 FPGA
Components
n PMBus_CLK TRIM S Component Volues for MGT_AVCC §
IPMC the MGT_AVCC Converter: Load
Sensor _I12C_Bus 12 c51 100 nfFd
PMBus_DATA ADRS._O |16 Output €52 100 pFd m
9 - Voltage Cc53 open
Power _OK_Circuits Power _Good 15 PMBus Adrs § Set R51 2k Ohm
ADRS_1 Set Resistor R52 30k Ohm
First_Enoble 1 oN/OFF R5S 10k to 200k
- R52 R54 10k to 200k
3 14 R54 R53 R55 20k Ohm
Ramp_Sequence >—AN SEQUENCE SIGNAL _GND R56 30k Ohm
RSS DZ51 MMSZ4680T1G
10 | SyNCHRONIZE V_SENSE - [8—m
Sequence L é GND
Ramp 9 DCDC2 The MGT_AVCC Converter, DCDC2, is shown.
Scoling €52 R56 4’_L MGT-AVCC The other 20 Amp converters are similor:
and Filter MGT_AVTT ond FAN_1V8. All 3 hove filter chokes.
UDT020A0X3-SRZ
Components The oclual Converter reference designators ore

Drw: 268
Rev. 21-Moy-2017

lorger by 1000. Converter reference designotars
increment by 50 from one converter to the next.



Hub Module

12 Amp DC-DC Converter Desi

gn

Isolated +12V

° I N
From the
Bulk Input
Filter of: 22 uFd 10 uFd 47 nFd
S0x 25 Vall 25 Volt 25 Volt
22 uFd 1210 Cose 1206 Case 0402 Case
"V" Cagse X5R Ceramic  X7R Ceromic X7R Ceromic
7520 Tant. C61 C63,C64 062.C65.C66/
100x N
10 wuFd Individual Converter
1206 Input Filter
X7R Ceramic Located at the Converter

2100 uFd Total

22 + 20 + 0.141 = 42 uFd Total

1.800 Volt 12 Amp
BULK_1v8 to FPGA and other Loads

1
T

i
T

47 nFd 22 uFd

25 Volt 10 Volt
0402 Cose 1206 Cose
X7R Ceramic X7R Ceramic

\ C75,C76,C77 C71,C74

V
Output Filter
Locoted at the Converter
0.0141+ 88 - 88 uFd Totlal

F11]

470 ufFd 10 uFd 2.2 uFd
DZ51 2.5 Volt 10 Volt 10 Volt
"V" Cose 0805 Cose 0603 Case
T520 Tant. X7R Ceramic  X7R Ceramic
\ C€50,C31 C60:C69 C70:C79 ,
V

Qutput Filter Located at the
FPGA and other BULK_1V8 Loads
940 -+ 100 + 22 - 1062 uFd Total

Neither PDTQ12A Converter

2 4 l in the Hub design includes an
Output Filter Choke.
V-IN v_ouT Servo Loop C51
To Alarm_Circuits 14 | SMBALERT_B V_SENSE + [-2 Companents
R5 BULK_1V8
1
PMC 8 | PMBus_CLK TRIM |-© Loads
s 12C_B Component Values for
ensor _ _bus :
15 PMBus_DATA " Output the BULK_1v8 Converter il
ADRS_0 C51 15 nFd
Voltage 52 100 pF
roui 10 PMBus Adr pFd
Power _OK_Circuits Power _Good 17 us s § Set RS1 180 Ohm
ADRS_1 Set Resistor R52 10k Ohm
First_Enable 1 ON/OFF RS2 RS3 10k to 200k
R54 10k to 200k
9 13 RS4 R33 R55 20k Ohm
Ramp _Sequence >—ANN SEQUENCE SIGNAL _GND R56 10k Ohm
R55 DZ51 MMSZ4683TI1G
11| SYNCHRONIZE V_SENSE - 2
Sequence L § GND GND
Ramp DCDC6 The BULK_1v8 DC/DC Converter is shown.
Scaling cs2 RS6 3’_L 7’_L BULK_1V8 The BULK_3V3 ond SWCH_1V2 converters ore similar.
and Filter PDTO12A0X3-SRZ SWCH_1V2 has no connection to its Sequence pin.
Components The octual Converter reference designators are

Drw: 26C
Rev. 22-Nov-2016

larger by 1200. Converter reference designators
increment by 50 from one converter to the next.



Hub Module

| inear Requlators

LT1764 AEQ*PBF
LT1764 AEQ*TRPBF

Top View DD Package

o

Shut_Down_B
V_IN

Ground
vV_0UT
Sense/Adjust
Ground

DD P WN

Internal reference 1.210 Volt
Dropout Voltage < 450 mV

Expexted Loads

MGT_AVAUX 109 UltraScale GTH
1.800 Volt and GTY Connections
0.60 Amps est.
BULK_2V5 MiniPOD Trans + Rec
2.500 Volt 0.90 Amps max.

DCDC4
L1151 LT1764AEQ MGT _AVAUX
Bulk_3V3 1.800 Volt
2 1v.N v_out -2
T Il T, T L
- CcN53 R1152
R151 GND GND I
1
C1150 C1151 €152 3FL FLB CN154  CN55
R1153 DZ1151
R1154
DCDCY
L1171 LT1764AEQ
Bulk _3V3 BULK_2V5
2 1 v_N v_out |2
T I ™ T L
- cn73 R1172
RN171 GND GND Il
1
c1170 cn71 CN72 3FL FLG c174 CN75
R1173 DZN71
R11533, R1173 provide a +-5% R1174
V_Out adjustment range.
Component Values
C150, C1170  Cap_220_nFd_0603 R151, R1171  Res_Zero_Ohm_0603 L1151  Wurth 742792116
C1151, C1171  Cap_220_nFd_0603 R152  Res_464_0hm_0603_TC L1M71  ~2 uH, 2.5 Amp
C152, C1172  Cop_10_uFd_10_V_0805 R172  Res_1070_0hm_0603_TC
C153, C1173  Cap_220_nFd_0603 R1153, R1173  Res_100_Ohm_3_Turn_Var DZ151  MMSZ4683T1G
DZ1171  MMSZ4683T1G

C1154, C1174
CN55, CN75

Drw: 27

Cap_10_uFd_10_Vv_0805
Cap_330_uFd_Tant_V

R1154, R1174

Res_1k _Ohm_0B03_TC

Clock Fanout
0.30 Amps max.

Rev. 28-Sept-2016



Hub FPower Supply Startup

Enable Isclated +12V  Supply

Isolated +12V Supply Output

+12V OK Threshold

First DCDC Converter Enable

Sequence Ramp

Second DCDC Converter Enable

All Hub Supplies GOOD

Board_Startup_Reset_B \

Requirements

Allow the Isolated +12V Supply to stabilize for 500 msec before asserting the First DCDC Converter Enable.
First DCDC Converter Enable must be asserted for 20 msec minimum before the Sequence Ramp starts.
The Sequence Ramp should bring up the FPGA supplies in about 5 to 9 msec.

Once the Sequence Ramp is complete must wait a minimum of 10 msec before asserting the Second DCDC Converter Enable.
The SWCH_1V2 supply must ramp up within 2 msec maximum.

Drw: 28
All supplies must be up aond stable for 100 msec minimum before the Startup Reset is dropped. Rev. 11-Feb-2016



Hub Power Supply  Shutdown

Enable Isolated +12V Supply

Sequence Ramp

Second DCDC Converter Enable

All Hub Supplies GOOD

Isolated +12V Supply Output

Isolated +12V Threshold OK

First DCDC Converter Enable

Sequence

When the Encble signal to the Isolated +12V Supply is dropped the Sequence Ramp will immediately begin to fall.
The supplies will ramp down in an organized manner for as long as the Isolated +12V remains above threshold.
Once the Isolated +12V bus falls below threshold then the First Enable signal to the 6 FPGA DCDC Converters is dropped.

The Second Enable (to the SWCH_1V2 converter) is dropped as soon as the Isolated +12V Enable is deasserted.
Drw: 29
Rev. 11-Feb-2016



Block Diagram of Power Control Drawing #*350

CNST_5V0

Power

Enable to the Isolated
+12V  Supply
Poviood Enab Hi--> Enable
ayload Enable
from the IPMC 3v3 5v0 A
5V Version of the
D> Enable +12V Supply Signal
JMP5 to Reset Logic in Drawing 31
Install Either oO— Level Translator
Jumper 5 or Jumper 6 }
Not Both o—
or=e JMP6 h
] DCOC_1_OFF_ON First Enable
A oN j DCDC_2_OFF_ON to the 6
ways
PMC_3v3 Threshold Detect DCDC_3_OFF_ON "FPGA" DCDC
Delay DCDC_6_OFF_ON Converters
—— Sequence DCDC_7_OFF _ON Low --> Enable
Ramp DCDC_B8_OFF_ON
and Driver
Logic Second Enable
DCDC_5_0OFF_ON to Switch & Phys Core
Supply Low --> Enable
U2951
ISO_12V Ugggg DCDC_1_RAMP )
POWGI’ BUS U DCDC_Z_RAMP Romp_Sequence
U2954 DCDC_3_RAMP :
02951 —J- Signals to 6
DCDC_B6_RAMP DCDC Converters
DCDC_7_RAMP
DCDC_8_RAMP/

Drw: 30_Blk
Rev. 31-May-2016



Payload
Enable
from the
IPMC
pin 225
JMP5
>—o0 00—

Always ON

IPMC_3V3
P6

Hub Power Supply Control

Drw: 30
Rev. 11-Sept-2018

3V3 signal
Hi--> Enable CNST_5V0 CNST_5VO
R4:R6
ISO_12V 4.99
R956 Bus Vece | 6 Vee | 1 onm
Isolated 6
A 12V Ri Detect Three Step FLAG_1
20k Ohm +12V Startu
OPT1 Supply P Sequencer FLAG. 2 L5
then Delay 120 msec/step -
c 500 msec 4
1 uFd U2 LM3880-AD  FLAG.3
Ul TPS3808
I_|_| 2
All NANDs
and Inverters
operate from a
Vece of CNST_5V0. U4 N
3 DCDC_1_QFF _ON
The U3 NANDs 4 DCDC_2_0OFF _ON
are 74HCI10. u3 First Enable
The U4 Inverters AN 21 ' 5 DCDC_3_OFF _ON to the 6
ore 74HCTO4 DO > "FPGA" DCDC
= 12 2 6 DCDC_6_OFF _ON
HCT to pickup the Converters
one 3V3 signal. HI 9 >O_{::z: DCDC_7_OFF_ON Low --> Enable
8 DCDC_8_OFF_ON
The actual Power RIRIE 470 Ohm
Control Ref. Desig.
are higher by 2950. R1006, 1002
R8 12k Ohm R1005 DCDC_1_RAMP
ByPass capacitors ISO_12V ——WA— . i ngg—%—sﬁmg Ramp_Sequence
C2955:C2959 R9 240 Ohm ¢ > DCDC_6_RAMP Signals to 6
go with this page. -~ DCDC_7_RAMP | DCDC Converters
3 2951 “ DCDC_8_RAMP
_f\\ % 6 AMA -
N )3 =
5 R7 }:L C39
1uFd
3 " r U3 10k Onhm ’ R1356, C1352 ™
Do DC Second Enable
12 10 .
. 8 to the Switch &
- 9|
U4 b AN DCDC_5_0FF _ON Phys Core Supply
" R17 470 Ohm

Low --> Enable




Block D

°

agram

Power Good & Reset

°

Drawing *51

bCDC
DCDC
DCDC
DCDC
DCDC
bCDC
DCDC

Enable Iso_12V

0 N o U WN =

Power Good
Power Good
Power Good
Power Good
Power Good
Power Good

Power Good

MGT_AVAUX
1.800 Volts

BULK_2V5

CNST_5VO0

Power

AND

Logic

u2955

U2956

Ref.—

Ref.—

Threshold
Detectors
U2957
U2958

All Hub Power Good
Hi--> Al Power Good

RESET
Generator
Continue Reset
for 500 msec

after all Hub
Power is Good.

u2958

to FPGA

Hub Startup Reset

Low Active

Drw: 31_Blk
Rev. 28-Dec-2016



Hub Power Good and Board Startup Reset

CNST_5VO
R31'6i37 All_Hub_Power _Good_to_FPGA
Ohm
1 R29 . .
DCDC 1 Power Good § Boord_Staortup_Reset_B is asserted LOW from the time
2 2.7k Ohm that the Hub receives 48V power untii 500 msec after
DCDC 2 Power Good Us 6 all Hub power supplies are up ond stable.
DCDC 3 Power Good ' 4
| ]
DCDC S Power Good 13 CNST_5V0 BULK_3V3
12
| 9 8 R27
DCDC 6 Power Good 1o U6 Vec) 8 4.99k Ohm
DCDC 7 Power Good ' 10 8 o/ 5 Generate
DCOC 8 Power Good ' 12 us BOARD_STARTUP_ o
>—/—13F R28 _RESET.B Board_Startup_Reset_B
Enable Iso_12V 4.99k Ohm 500 msec.
) 3
b a— U9 TPS3808 C2961
R25 10k Ohm MR_B 100
CNST_5VO M FLZ I nFd
Vcc | 6
MGT_AVAUX
1.800 Volts S Detect 1
MGT_AVAUX 5 Volt version of the Enable Isolated +12V signal
3 4 f drawing *30, Hub Power Supply Control.
= y7 TPS3808 X rom crawing R
R21 10k Ohm 2 Need to mix in Enable Iso_12V  so that Board_Startup_Resei_B
R22 3.48k Ohm is asserted LOW before the power suppies begin to Ffail.
1.569 Vthrshd 877 This is to protect the Flosh memory during normal power shul down.
R26 10k Ohm 4 input AND is 74HC21 U5, U6
CNST_5VO AN
veel 6 All ICs and gates on this page ore powered by the
"Constant 5VO" supply from the ATCA Power Entry.
BULK_2V5 5 1
Detect The actual Power Good and Boord Startup Reset
3 BULK_2V35 " Reference Designators are higher by 2950.
= —x
Ug TPS3808 The TPS3808 internal reference is 0.405 Voll.
R23 10k Ohm 2
R24 2.26k Ohm ’_L ByPass capacitors C2962:C2966 go with this page. Drw: 31

2.197 Vthrshd 88/ Rev. 28-Dec-2016



Board Reset Di

stributi ROD Power Control

On

un
2 @O 4
BULK_3V3 ISO_12V
012 R254 R253
Board_Startup_Reset_B 2 @0 4 FPGA_Flash_Reset_B
See Drawing *36 A A
BULK_3V3 LED LED
_54 _53
BULK_3V3
vio Ra1 u13 R42
2 4 2 4 (= Switch_Chips_Reset_B
E§>o E@>o i Hub Module Isolated +12V
1% See Drawing *17
4x Pull-Ups All Power Good Power Converter
Typically Running LED
4.99k Ohm LED 9
BULK_1v8
U4 R43 . ByPass capacitors
2 a Phys_Chips_Reset_B yC2971:C2980

ROD_Power_Enables
from Hub FPGA
3Vv3 110 Bank 84

(¢]D)

Y

i

See Drawing *34 go with this page.

ROD_Power _Enable

2
4
u16 BULK_1V8
1
2 4

Ul-AR17
Enable_ROD_Power
BULK_3V3 EODAPowerZControl *1
ROD_Power _Enable_B u1s R44 .eg rray—
Pin: H26

Ut-AP17

ui8
1
o) ]

FPGA_Config_DONE

3V3 Versian

from U555 see Drw. 36 BULK-3V3

Open Drain Inveriers are NC7Sv05
2 input ANDs are NC7Sv08

All ICs on this page are pawered
by BULK_3V3 except as indicated.

Except for the LED circuils, the actual

Ref Desigs on this page are higher by 2950.

Consumers of the Board_Startup_Reset_B signal and Rules:

When oll power is Good and Board_Startup_Reset_B has finished, then turn ON the front panel Power Good LED.
Allow FPGA to Configure, hold FPGA INIT Low with open-drion until reody to Configure, pull-up to 1VB.

Flosh octive Low Reset must be held Low for 300 usec min after all power good, 1V8 signal.

Switch chips active Low Reset, 80 msec min Low with 25 MHz clock running and power good, Max rise time 25 nsec, 3V3 signal.
Phys chip oclive Low Reset must be held Low for 10 msec min after all power good, 1V8 signal.
Enable _ROD_Power must drive 1V8 signal into @ 1k Ohm load to Gnd on the ROD.

Drw: 32
Rev. 28-Nov-2016



R581:R583

Hub-Module

JTAG

Stri

4.99%k Ohm PU

Bulk_3V3

ng

3V3| | wve
R581 LN R - B
)
T™S R586
Pin »4 ‘:‘fl |N180 J
)
- W N
)
8 A Rss4
Bulk_3V3
i TCK ™S TCK ™S
R582 717 M U1-AD16 U1-AB1S S2-H24 S2-J24
1
TCK R587
. 3V3 w8
Pin *6 5 l. | . Hub MegArray
sL"a Wi FPGA Conn. S2
Bulk _3V3 RS85 U1 ROD
R583 V3, VB JTAG JTAG
I | R588 Port
TDI 18 [™N_ 6 M Port
Pin *10 8L a
U1-AF 15 Ul-AD1S BULK_1v8 S2-H25 S2-J425
U554 19—X %—5 ™I D0 5 TDI TDO
74AVCHBT245 20—Xx x—4 1 .
JTAG DIR Low B->A 21—x »%—3 JMP1 us57
Power F7 2 3 R593
Pin =2 o\ o Bulk _3V3 M NC7SV08
——0»o
JMP2
GND Front Panel
Pins 1:9
0dd >jﬁ Connector J2 R584:R590, R593
Series Termination B1L\J/'-8K US56 ROD Power Good
Resistors NC7SVv157
ROD Power Control
Reg0 V3| LM R589 5|set-0 o3 Signal 2
TDO 'VV\I 3 ! | 6 \NV\ High when the
Pin =8 A B . 4 O\o_ ! ROD Power is Good
Other Section . SEL= 1 | 6 .
us55 of U555 used ByPass Capacitors 2 NS See Drawing #42
74AVCH2T45 by Config. Done C2941: C2947 SELECT

Drw. 33

DIR Low B->A See Drw: 36

go with this poge.

Multiplexer

Rev. 9-Nov-2016



Phys Chip - Power, Clock, Reset, and [ ED Circuits
SWCH_1V2 BULK_1V8 BULK_3V3
Bulk_3V3

—rl: L1901 H L1902 H L1903 éH —rl: L1904 H —rl: L1905 H
R244 %

C1901: C1904 C1905

s (| [ iny i
—l'l: —l'l: —l'l: —l'l: —rl: RC_FLTR_1V8 LED44 Y N

C19086, C1907, C1908, C1909, C1910,
c191, C1913 C1914: C1920: C1923, R1901
( U39 C1912 C1919 | 14,18, 23 C1922 C1924 V8| |3V3
rom 4.9 44 26. 30, 39 16, 34, 40 1,12 321
vio R1916 B
AVDDL AVDDL_PLL DVDDL DVDDH AVDDH A B
25 MHz R
Clock 17 1902 us53
46 Phys_U21_LED1_PHYADQ
>—————— Clock X1 .
U221 Phys Chip  KSZ9031RNX
RC_FLTR_1V8
X—— Clock X0 Phys_U21_LED2_PHYAD1
45 Exposed Pad 15 R 8 3v3
Reset_B No_Conn LDO_O No_Conn GND Gnd [Set 1903 4 ||I | 20
1
42 lu >L43 J<47 rng rL49 48 NE
R1904
Phys_Chips _RESET_B R1915 Uos3
ys—-hips- - 12.% Ohm
from U2964 [Set Resistor R1901 : R1904 LED43 7N A
on Drw. 32 Provide the
AVDDL Pins: 4,9 Physical Address
DVDDH Pins: 16, 34, 40 AVDDL_PLL Pins: 44 Stropping Option R243 %
AVDDH Pins: 1,12 DvDDL Pins: 14,18, 23, 26, 30, 39 10 uFd Capacitors:
C1901, C1902, C1903, C1904, C1905,
Reference Designators are shown for U21 Phys Chip. C1906, C1907, C1908, C1909, C1910 o
Reference Designators increment by 50 going Phys Chip U22. Bulk_3V3
100 nFd Capacitors:
L1903: Wurth_74279211%6 2 uH 60 mOhm 2.5 A C1911, C1912, C1913, C1914, C1915, C1916, C1917, Drw: 34
L1901, L1902, L1904, L1905: Wurth 782633601 2 uH 200 mOhm 1A €1918, C1919, C1920, €1921, C1922, C1923, C1924 Rev. 31-May-2016



"hys Chip = RGMIIL, MOC/ZDMIO, and Base-[ Circuits

O
<C
<< =
O
o S
Lo
~
X
e
4
s o
>
O
O~
Q >
L oo
>
Drw: 35

U2fl Phys Ch|p Phys Chip U22 Reference Designators
Phys_U21_DVDDH are higher by 50 thaon those shown for U21.
Phys_U21_DVDDH
T 19R17 CLK125_EN Mode_1 Mode_3
PHYADZ2 Mode_0 Mode _2 LED_Maode
37 R R R R R R
MDIO 1905 1913 1911 1909 1807 1914
@) 36 MDC
<
<< =
O
o © 2% —f GTX_Clock RX_Clock PHYAD2 |—>>
L+
> é 25 TX_EN RX_DV 7/ CLK125_EN 33
C o
+ 19 32
o m TXD_0 RXD_0 / Mode_O
> O 20 TXD-1 RXD_1 7/ Mode_1 31
~
_% — 21 TXD_2 RXD_2 / Mode_2 28
L 22 TXD_3 RXD_3 / Mode_3 |27
>
A
38 INT_B CLK125 7/ LED_Mode 41
T § § § R1905 : R1914
Set the Various
Strapping Options
. ) . " . . . M m m for the Phys Chip.
Phys Chip BASE-T Connections to the "Mognetics" or to Capacitor Coupling: . . R See the Hub Module
TxRxP_A pin 2 TxRxP_B pin 5 TxRxP_C pin 7 TxRxP_D pin 10 1906 1912 1910 Jumpers DO‘?Ume”t
TxRxN_A pin 3 TxRxN_B pin 6 TxRxN_C pin 8 TxRxN_D pin 11 PHYAD2 Mode_0 Mode_1 for details.

Rev. 21-Apr-2016



°

Hub FPGA - Banks O & 65 Configuration
Bulk_1v8 Config_DONE FPGA Banks O & 65 Board Reset from Master BPI Configuration Mode
——0 to Translator U555 have V8 170 U2962 on Drw. 32 Using Asynchronous Reads
and then Drw. 32 from the Flash Memory
R1803 FPGA Bank O without an EMCCLK clock
AC14 AN13 Bulk ~1V8
YW Config_DONE VBATT
R1804 | R1802
\/\/\/\ AETA Program_B R Uu25
R1801 1827 Configuration
Y14 | Config_MO Flash Memory
via ; INIT_B P14 D4 Reset_B
Config_M1
R1811  R1812 ; B4 Wait —X
14 .
T | Config_m2 FCS_B = Chip_En_B
/ .
DATA_(15:0)
l
R1813  R1814 DOO-Mos! 16
K14 PUDC._B DO1_DIN ADRS_(25:0) Bulk _1V8
M14 Doz c8 Wrt_En_B
CFGBVS R
R1815 R1816 003 8 1807
AB14 POR_OverRide Output_En_B
WW? CeLK 5 Write_Protect |22
R1825 R1826 12/’ 26// Adrs._ Volid F6
FPGA Bank 65
E6
W/W Sync_Clock
BE20 DO4_65
Ri823 R824 ¥— EMCCLK_65 F Micron G18 StrataFlash m
BF20 D15-65 MT 28GUDIGAAAIEGC
x— DOUT_CSO_B_65
A0O_ /
R1821 R1822 B2 csi_nov_s_65 00-65 |
ws-65| S R1805 Bulk _1v8
FPGA_CORE x— A(28:26)_65 -
FWE_B_65 |20 YW
For the default Hub Module setup »— RS(1:0)_65 AN20
the underlined resistors/jumpers FOE_B_65 R1806 Drw: 36
are installed in the 6 pairs above. Rev. 25-Apr-2017




Hub-Module

[IPMC Sensor 12C

Bus

3x DISCEN pulled to 3V3 Bulk _3V3
with 10k R1503, R1513, R1523. R1501 R1502
Hi enables the Auto-Disconnect.
3x ACC_B pulled to 3V3 U101 LTC4315
with 10k R1504, R1514, R1524. scL
Hi disables the Accelerator. 4 /(_‘>1 3 SCL
L<)_f 3V3
PMBus Connection
SDA to the Hub's 7
9 10 DC/DC Converters
\L<)—f SDA
2
S|DSCEN par g (B
7 iy VCC Bulk_3V3
READY n
1 VCC2 :
SCL IPMC-183 ENABLE GND 6 I—_I: C1501
<—= C1502
IPMC
Sensor 12C Bus
Connection
- M Bulk_1V8
SDA IPMC-184 R1511 R1512
The IPMC has U1502  LTC4315
internal 4.7k Ohm
pull-up resistors Scif_i>1 SCL U1-BE16 U1-BA29
to 3V3 for LM 4 3
SCL and SDA ve 12t
\L<)_)/ Bus Connections to the:
SDA Hub FPGA SysMon and
9 10 Hub FPGA 12C Master
, L<}—f SDA UI-BF16 UI-BB29
S| DSCEN it g [
7 ~ VCC TO Bulk _3V3
1 READY VCC2 n
SCL J2-1 ENABLE GND 6 ci51
<>
Front Panel C1512
J2 Connector
[2C Bus
Comnection  _ o M| The ROD includes
SDA  J2-12 SCL and SDA pull-up
resistors, 150 Ohm
U1503 LTC4315 to its VB roil
SCLJ—{>1 SCL MegArray_1-B26
N 4 3
\L<)—f v 12C
3x READY pulled to 3V3 Bus Connection
with 10k R1505, R1515, R1525 SDAJ_% to the ROD
so it can be probed. 9 10
\L<)—f SDA MegArray_1-C26
3x ENABLE pulled to 3V3 2
with 10k R1506, R1516, R1526 S5 ilggEg FAULT_B %X
and connected to the Hub 7 REA[;Y VCC ﬁo Bulk _3V3
FPGA 3V3 Select I/0 Bank. 1 ENABLE VCC2
LTC4315 has 1.4V Enable GND Drw. 37

Threshold - Hi to Enable.

Rev. 5-Jan-2016

%6 C1521
C1522



Hub FPGA

DCI, VREF, MG T

°

bration Resistors

Select 170
Banks

DCI Calibration
Resistors

VRP Pins

R101:
R104
240 Ohm

Installed in Banks:
65, 66, 67, 68, 71

Banks: 70, 72 are
only used for static output
signals in the Hub design.

Banks: 84, 94
do not support DCI.

Drw. 38
Rev. 13-Nov-2016

Select 170
Banks

VREF Pull-Down
Resistors

VREF Pins

R105:
R110
1k Ohm

Installed in Banks:
65, 66, 67, 68, 71, 84, 94

Banks: 70, 72 are
only used for static output
signals in the Hub design.

MGT
Transceivers

MGT Termination
Calibration Resistors

MGTAVTTRCAL and
MGTRREF Pins

MGT_AVTT
MGTAVTTRCAL
R111:
R114
100 Ohm
MGTRREF

Installed in Quads:
125, 130, 226, 231

These service all 80 MGT Transceivers



Hub Module

20 MHz Ethernet Clock

ECLK_3V3

VCC 4

U39
CDCLVC1106
CMOS Fanout 1to 6

I
sooh LT

10 uFd 100 nfd
C393 C392

ConWin CWX813-25.000MHz
+- 25 ppm  CMOS Output
Hi Enable on pin *#1
10 msec Startup

BULK_3V3 © J_ NN
C391 ~;33L
10 uFd

Drw: 39
Rev. 30-Dec-2015

25.000 MHz 3 1] 14 R2019 Clock to Switch Chip A
Crystal Oscillator ouT | YW
u3s
rLz 13 Ri/‘\;g Clock to Switch Chip B
Gnd
" R2219 Clock to Switch Chip C
YW
2 9 R1916 Clock to Phys Chip U21
Hi to Enable W
R 6 R1966 Clock to Phys Chip U22
\ , 8,
ECLK_3V3 0 W
3 R301 Clock to Hub FPGA U1
YW

ECLK_3V3

100 nFd 220 nFd

C394 C395

GND GND GND
4 7 10

6x Resistors
22 0Ohm

25.000 MHz
3Vv3 CMOS
Ethernet Clock



Hub

40.086 MHz

| HC Clock Generati

on

Hub Module
MiniPOD Virtex FPGA U1
Receiver
>)\— Il MGT Lock Monitor
FELIX P — Rec: to Hub FPGA
Optical MGT ——> U1-B27
T7C Receiver
Input Input TTC Clock
Recovery CLK_3V3
FPGA Logic o C370 R1609
100 nFd § 4.99k Ohm
U1 pins H23, G23 usor 40.08 MHz
AC Coupled = 65LVDT2 Ref. Clock to
LVDS Input % AV 31 3 1 Input 10 Drowing 40B
J23-Ca N5 1 ouT
J23-D4 : . > 4 W 40.0787 MHz 6 AW |
~© AW31 2 VCXO-PLL —
! R1607 9 H
Reference Clock ! Firmware m 150 Ohm U502 7 O0OuUT_B
from the Other Hub : Controlled 2 3
4 |5 |8
via the Backplane Reference VCC R1613,4 €1651,2
j} Seloctor o 50 Ohm 47 nFd
CLK_ 3V3 J_ J_ J_ Gnd Gnd
q\ ;I__I ;I__I I—_I:I ConWin SFX-524G-CRN1
U1 pins AU28, AV28 Reset Pin =3 - Open
AC Coupled = €333 10 uFd No Connect Pins *4 and *5
LVDS Input gggg 2zg n:::j LVPECL outputs have internal pull-down.
n
Note:
4 05 = The Vertex UltraScale Select I/0 pins that
receive the AC coupled LVDS Clock signals
must use their Internal DC Bais source.
U562 See Select 10 pg 127, DQS_BIAS, EQ_LEVEL_O.

Spare Crystal Oscillator
Location on the Hub PCB

Drw: 40A_NEW
Rev. 5-June-2017



Hub

40.08

MH 7

| HC Clock Distribution

Us03
TI CDCLVD1204
LVDS Fanout 1to 4

40.08 MHz LVDS

Clocks

To the ROD Mezzanine

MegArray S1Pins B/C 39

2 | 13y To This Hub's FPGA =
Il
R1611 1k Ohm I_LI—\/\A/‘— Clk _Sel c> 14 0 Ul pins J24, H24
1]
R1620 1k Ohm I_pl—\/\M—‘3 Clk_1 C1627,28
L2 47 nFd To the 320.64 MHz PLL
C374 100 nFd | 5 ) via U505 pins 3, 4
Il
>> 16 1l
8 || VRef " us04
1.25v €1629,30 TI CDCLVDI1216 40.08 MHz
R1615 47 nfd LVDS Fanout 1to 16 LVDS Reference Clocks
40.08 MHz R1616 to the 12 FEX Cards
Clock from 50 Ohm I 9
Drawing 48A 10 XL NC [ 44 H
6 ) /—Cl/? ;> 45 1 FEX_14
11
7
\/?—"— RI619 W Clk_1 C1625.6
1k Ohm 4 Clk_1_B g g g
o o o
CLK_2V5 5 I 1 I
1 1 L _4/? 2 €372 VRef ' I}
|I| |—-|:| III L R1601 125V /—cl/? 21 X908
. 10
GND  GND C1655,56 ;I:I R1602 8
47 nFd C1603,4
C375 10 uFd 1 17:20 50 Ohm 47 nfd
C376 220 nFd
c377 47 nfd 10 | |
apN
CLK_2V5 40.08 MHz
LVDS Reference Clock
R1617 > to the Other Hub =
4.99k Ohm I Clk _Sel via J23 pins A4, B4
Ne—
7,13, 24
(E:”"’t"elc;m" t°H EE;(;GA U1A26 R1618 CLK_2V5 o 6. 7.13.24 1 e _GI > 1o I
ontrol from | ul ) 4.99k Ohm J_ J_ J_ 37, 48
1.8V Open-Drain Signal €1601,2
Low Enables the U504 Qutputs ;l:, ,—-I:, ,—-|: GND GND GND 47 nFd

Drw: 40B
Rev. 25-Nov-2016

C€359,60 10 uFd
C361,2 220 nFd
C363,4 47 nfFd

IR

1 12 49:64

No Connection to
Output Pin Pairs:
14-15, 16-17, 46-47



Hub Module

520.64 MHz

| HC Clock

U507  MCIOOLVEPITI c1e31.2, ...
LVPECL Fanout 1to 10 C1637.8
20.08 MHz CLK_3V3 | . 47 Irl'an
LVDS Reference Clock C371 10
from the Fanout 100 nFd ,—o‘/? 30 I
U503 pins 9, 10 6
3 R1608 7 Clke_1
150 Ohm x— Clk_1_B ioh
4 CLK2V5 150 Up to eight
. Ohm 320.64 MHz LVPECL
us05 ° Reference Clocks for °
65LVDT2 ; R1631,...,38 the MGT Transceiver o
R1605 0 . to Quads: 125, 127,130, o
R1606 ° 132, 225, 227, 230, 232.
k Ohm VRef °
| o
Lock Monitor 51 %) ° 47 nfd
F for I 1 I
to Hub FPGA 100 nFd Vee I}
u1-B26 €373 >3.0V P(J/L} 10 I
R1610 .I. R1603 !
4.99k Ohm R1604 C1641,2, ...
Ref 50 Ohm 150 C1647.8
InT)th © Ohm
! out
— |  320.6296 MHz 6 | 31 7 RI641....48
VCX0-PLL —
CLK_3Vv3 vee 9 5 | 4 J}/x
o J_ J_ J_ U506 7 OQUT_B Logic Clock R1651,52 Back Termination
2 13[4 |5 |8 C1653,4 to Convert LVPEC Swing to LVDS Swing.
;I_—, ,I, ,—_I:, 47 nkd C1639,40  R1651,52
Gnd Gnd 47 nFd 50 Ohm
C356 10 ufd R1612 I 20 I M
€357 220 nFd ConWin SFX-524G-CRN2 k Ohm 19 ::
€358 47 nfd Reset Pin *3 - Open 2 Clk_Sel Il VWA
No Connect Pins *4 aond *5 rﬁ
LVPECL outputs have internal pull-down. 320.64 MHz LVPECL
150 Logic Clock
L9 16 Ohm to the Hub FPGA.
K_2V5 o 1 2 2 1 pins K22,
BULK_3V3 CLK_3V3 CLK-2V5 T 1 ] 2532 R1639,40 U1 pins K22, J22
L351 ' VEE VEE VEE VEE VEE This is an AC Coupled
€351 ;I_-I a7 o ;I_'I |—-|:| ;I:I Select 170 LVDS Input to
10 uFd v I_I_| I_I_| I_I_| I_I_| .—I—. the Hub FPGA. See the
C365 10 ufd Select I70 DQS_B|AS and
BULK_2V5 CLK_2V3 C366,7 220 nfFd 8 33 34 35 36 EQ_LEVEL_OQ Options.
€352 L352 C368,9 47 nfd

10 uFd

Ijl-_, 4.7 uH

Drw: 41 Rev. 16-Jan-2017



ROD Present -

ROD_Present_B
from the ROD

MegArray_1 pin: C37

ik Ohm to Gnd
on the ROD

ROD's SMBALERT_B
MegArray_1 pin: B27

Spare

| .
ROD's SMBAlert - 4 ROD Power Control Signals
Bulk_1v8
R591
10k Ohm ROD_Present_B
to the Hub FPGA
A U1-AW27 BULK_1vV8
R392 8 1I/0 Bank 67 1 Enable ROD Power
470 Ohm ) 4 ROD Power Control *1
2 MegArray_2 pin: H26
m U2968 NC7Sv08
See Drawing *32
R2999
470 Ohm
VA u1-8B28
1v8 170 Bank 67 Hub FPGA
ROD Power Good R2995 1v8 170 Bank 67
R:;D ;’ower ZCont{'o.I\J‘Z5 MMA Ul- AW28
egArray_ pin: 20k Ohm
R2998 §
R2996 2k Ohm
470 Ohm - -+ ROD Power Good
Signal to the
VAW U1-AvV30

ROD Power Control *3
MegArray_2 pin: H27

Spare
ROD Power Control *4
MegArray_2 pin: J27

Spare ROD Power
Control Signals
> to/from the
R2997 Hub's FPGA
470 Ohm V8 170 Bonk 67

VA U1-Av29

JTAG Data Multiplexer Control
See drawing *33

Drw: 42
Rev. 15-June-2017



Switch or Phys

RJ-45 or Backplane

TDO* 1 o 7 MX0+
g NS
TCTO 2 %H U 8 MCTO
TDO- UM 9 MXO-
100 nFd 50 Ohm
1nFd 71:
TD1+ 4 . 10 MX1
g UM
TCTI %Hg .UUU 1 MCT1
TD1- AN 12 MXI-
100 nFd 50 Ohm
1nFd 71:
D2+ 24 . ° ° 18 MX2+
% g UM
TCT2 23 %Hg UM 17 MCT2
TD2- 22 N 16 MX2-
100 nFd 50 Ohm
:1: 1nFd 71:
TD3+ 21 . e . 15 MX3+
% g UM
TCT3 20 %Hg .UUU 14 MCT3
TD3- 19 AN 13 MX3-
100 nFd 50 Ohm
:1: 1nFd 71:
Magnetics

Pulse HX5201NL

Drw. 43

Front Panel RJ-45
AMP 1888653-4
Pin Assignments

Circuit Pin’

O+, DA+
0-, DA-
1+, DB~
1-, DB-
2+, DC+
2-,DC-
3+, DD~
3-, DD-

Oy OV OW N =

The Condo RJ-45 geometry
has pin numbers that are
correct for both sections
(i.e. tabs up and down).

ATCA Backplane
Hub Slot Base Interface

Pin Assignments

Circuit Pin
O+, DA+
0-, DA-
1+, DB+
1-, DB-
2+, DC+
2-,DC-
3+, DD~
3-, DD-

I MM OO @>»

For a given Ethernet
4 pair connection

routing may swap sections
within one set of magnetics.

In a given section of magnetics
routing may swap the Dir and
Cmp pins just as long as
this swap is made at both
the input and output
of that section.

Rev. 5-Jan-2016



This
Hub's
ROD

Swich
IIAII
Port

Swich
IIBII
Port

Hub Module

Front Panel

Connectors and Cables

Lower

Section

of the
Hub Module
Front Panel

[<] ]
=1 [©]

[<T D]
=4l [©]

O]
O]

[<T
=4l

OOOEPeE®®
OICICICIONCIHXG)

Rev. 31-May-2017

Condo
RJ45
Connector
This
Hub's RJ1
IPMC
Swich
IICII
Port RJ2
6
Swich
IIBII
Port RJ3
7
J2
Access
Connector

Access Signals,
Sensor I2C Bus,
and JTAG

Access_1
H
ub J2 Gna.
Connector )
. Access_
Pins pay
SDA
Hub J2 Gnd.
Connector
. SCL
Pins Gra.
TDI
Gnd.
TDO
Hub J2 Gnd.
Connector TCK
Pins Gnd.
TMS
Gnd.
JTAG Pod Power
Gnd.

']

N Wd OO NOO ©

Front Panel
Access Signals

Twisted-Pair Cable

~ I TO000CZ
D 06 ¢ Giid

Sensor [2C Twisted-Pair Cable

JTAG Pod

N 00 0 G
C I TO000C S

Twisted-Pair Cable

Access

Access_1 .

Gnd. Signal
Access_2 BNC

Gnd. Connectors
10 SDA
6 Gnd. External
9 SCL 12C
6 Gnd. Master
10 TDI JTAG
9 Gnd. Pod
8 TDO Connector
7 Gnd.
6 TCK JTAG Pod
5 Gnd. Pins 11:14
4 TMS are not used
3 Gnd.
2 JTAG Pod Power
1

Gnd.

Drw: 44



12 40.08 MHz LHC Clock
a to 12x FEX Slots
J to ROD
Ref 40.08 MHz
40.08 MHz Clock 320.64 MHz
[ g PLL
Fanout PLL & Fanout ROD Power Control
to/from RQOD
Sel. )
| 170 | Logic
i Global Global 8x MGT
Reference Clock oVo Clock Clock Ref Clk
from QOther Hub ) 12 Combined Data:
" Felix 12x MGT Trans # to 12x FEXs
M e maT | Ck & [ ™ MGT Trans to ROD
A >t MiniPOD 4 Rec [Dato x MGT Trans to Other Hub
Receiver
3x MGT Rec ROMII To Other
5 8 MAC Phys. [S > Hub's
MiniPOD ; . Switch
A <—+— Tronsmitier 7 12x MGT Trans Hub FPGA
RGMII To This
MAC <——=> Hub's
R.O. Control Phys. Switch
from RQOD >3 1x MGT Rec
; 74x 4x
f?;’mb'giﬁef)i}fb > 1x MGT Rec MGT MGT Hub Readout Data:
Rec Trans T:/f: to Other Hub
74 X to ROD
12 x 6 FEX Dato 74 FEX Data
2x Qther Hub Data Fanout [———+——= To ROD
74,73
Ef(}%f\etl e(z To ROD
ROD | RIS 5 16 ROD JTAG To Hub FPGA
Ethernet | Conn.
Front <—= This Hub's FPGA
Panel 4x RJ45 4 18 Port 12
Switch 7 Bl Ethernet &=——+——= 12x FEX Slots
Ethernet Ethernet | Conn. Switch .
Connections <—= Other Hub's FPGA
IPMC RJ45 rﬁ Slot HW Adrs to FPGA
Ethernet | Conn. Slot HW Adrs from Backplane
J/ Shelf HW Adrs to FPGA
4x ATCA LEDs
IPMC g To ROD
FRU Mgt. [2C Mezzanine To FPGA
Sensor 12C To DCDC Converters
& SDR To Front Panel
EEPROM
Payload To ROD
e (N N S N S U |
48V ATCA ATCA FPGA MGT MGT MGT SWCH BULK FAN BULK BULK
Power >—— Power Isolated Core AVCC AVTT AVAUX 1V2 wv8 1vB 3v3 2V5
Input Entry 12V Supply 9x DCDC Converters
Conﬂ Stotus Hub Reset Reset to
Payload Enable —= Hub Power j% G —=> FPGA Config,
Drw: 48 Iso_12V —=> Control & Supervisor enerator Phys, and Switch
Rev. 16-Jan-2017 Al Power Good




Hub -

Front Panel

Resources for ROD

Phy_LED_2_B

. A
Pin  S1-B1 3 Iu 2! YW kl——o BULK_3V3
A L B
R257 LED57
RJ45 Green
Phy_LED_1_B \
. 5 ~_ 19 P
Pin S1-B2 B YW K}—o0 BULK_3V3
A L B
R258 LED58
RJ45 Yellow
Prog_Done_LED_B | N
Pin S1-B3 ’ |i 17 Wi kK}—o BULK_3V3
A B
R245 LED45
Front Panel Green
BULK_3V3 Not
Installed
R2901
LEMO | | . ] i
9 (7 15 5,13 1 ront
Pin S1-B4 | 12 4y :
AL B 19 | 10,8 Egﬁb
0.D. 1,2,3,4
Pwr_Good_LED_B N
. 4 O~ 20 L
Pin S1-C1 B YW K] O BULK_3V3
A B
R246 LED46
Front Panel Green
SMB_Alert_LED_B | \
Pin S1-C2 6 |: 18 S kK}—o BULK_3V3
A L B
R247 LED47
Front Panel Red
GP_LED_B | | , X
. 8 |1 16 1 1
Pin S1-C3 | O CNST_5V0
AL B L~ 0.0 W ™
R248 LED48
Front Panel Blue
Run_LED_B | | N
. 10 [ 14 3 4 P
Pin S1-C4 | O CNST_5V0
AL B L~ 0.0 W ™
R249 LED49
Front Panel Blue
Us51 Us52
74AVCH8T245 74LVCO7A R245:R247 240 Ohm
Drw. 50 DIR HI A->B Vec=BULK_3V3 R248,R249 330 Ohm
Rev. 2-July-2016 A=1V8  B=3Vv3 Open Drain R257,R258 240 Ohm



HUB Power System Block Diagram Drawing #51

LN
N
n == =--=- .
-48 V g 12V | RO D [
o 1 |
S | I
o (~80W) I
o)
of
[a
MTDO040A0X3 FPGA_CORE
0.95V @ 20.8 A
UDT020A0X3 MGT_AVCC
10V@8.8A <
G)
[a
UDT020A0X3 MGT_AVTT o
1.2V@ 126 A
LT1764AEQ MGT_AVAUX
1.8V@0.60 A
PDT012A0X3 SWCH_1V2
12V@4.0A
PDT012A0X3 BULK_3V3 UDT020A0X3 BULK_1V8
33V@46A 1.8V@3.0A
LT1764AEQ BULK_2V5 PDT012A0X3 FAN_1V8
25V@1.3A 1.8V@ 13.0A Drw: 51 Blk

Rev. 1-Aug-2016



FE X

MGT Data FanQOut

One channel of the seventy four channel
FEX MGT Dota Fanout is shown.

U401
OnSemi NB7VQ14M
CML Fanout 1to 4

The pin numbers and reference designators To the ROD
in this drawing are for MGT Fanout Channel *1. via MegArray S1
This MGT Fanout channel services FEX =3 ROD FEX Data Input 20
Data Lane *0. See also Drawing *5. i 10 I
1.300 v /—cl} 9 I} E£39
C405 Nom.
10 nFd C403, C404
0402 2 100 nFd
|—‘|j| 0201
50 f !
Ohm 3 6
/—J /XH
Backplane Connector J23 each
1
From FEX %3 C2 ™
Date Lane =0 D2 4
[ 15
0 2 14
5 | Equalizer —X
Enable
To the Hub FPGA
c406 8 MGT Quad 126 Receiver *1
vCC
Equalizer f ) 12 H Ul-AF44
Growp 1 = FAN-1V8 iy ;cl} n I U1-AF43
Control 13 vCe
from Hub FPGA GND oND €401, C402
V8 Select 170 ca07 |, 100 nFd
Output |‘|‘| h 0201
16 17:20
—_—
To the Fanout Chips Expected Vcc current per chip:
for t'he Other Lanes C406 47 nFd 0402 170 mA typ. 210 mA mox.
from this FEX Data Source C407 100 nfFd 0402 Expected total MGT Fanout current:

There is an independent Equalizer Group

Control signal for each FEX Data Source.
Drw: 52

Rev. 4-Sept-2016

12.6 Amps typ. 15.5 Amps max.

With the FAN_1V8 supply set for 1.800 Volts,

Expected total MGT Fanout power:
22.6 Watts typ. 28.0 Watts max.



Drw:

Front Panel

Access S

°

and

gnals

Spare Gates

Hub Module Access Output Signals

C2931
100 nfFd

pin AT30

U1l FPGA
Select 170
V8 Bank 87

pin AT31

Pin *5
Direction = Low
From B To A

Bulk _1v8

Bulk_3Vv3

),

C2932
100 nFd

Access Signal 1

VWA J2-15
R561
U561 100 Ohm Front Panel
74AVCH2T45 Connector J2
! B! A 2 YW J2-16
RS62 Access Signal 2
5 4 100 Ohm
Buffer J2-13

Level Translator
V8 To 3V3

From

J2-14

Grounds

Hub Module Spare Clock Oscillator

U562 (Spare)

Enb/Dis ><1—
2
N.C. X—

Bulk _3V3 O——

53

C2934
Crystal Oscillator H pin AU28
LVDS Output C2935
5 x 7 mm H pin AV28
6 3 Ul FPGA
Select 170
T V8 Bank 87
C2933 Global Clock
100 nfFd LVDS Input

Hub Module Spare Gates

pin 5 out

U554 Translator pin 19 In
U554 Translator pin 20 In

U554 Translator

pin 4 out

pin 21 In pin 3 out

Rev.

12-Nov-2016



11 -

40400

TI Example Design

Vin = 12 Volts

Vout = 1.2 Volts

Mox Output = 20 Amps
Inductor = 0.75 uH

R1 = 10k Ohm

R2 - 10k Ohm
C1 - 820 pFd R1
R3 = 2.74k Ohm

C3 - 680 pFd

C2 - 2.2 nFd
R4 - 4.99% Ohm

Vout = Vref x %
Vref
R2 = R1 x Vout - Vref

TI Datasheet Pin Nomes
& Reference Designators

O TPS40400 Chip Pin

Drw: 54

Standard Control [Loop Setup

R2 Z

Differential VSNS +
Sense Amplifier VWA W o
rL R R 9
DIFFO 8
- - Remote Sense
- + from the Load
— i I N
Bondwidth = 2 MHz W W—=a
10
§ R3 c3 R - 60k Ohm
[l
j [ 1 COMP. 8
1 L
WA—| g
Error Amplifier
R4 C2 Open Loop Gain - 60 dB
Gain Bandwidth Product = 20 MHz
FB 7
o = To FET
Drivers
+ —_
444
PWM
Modulator
Soft 600 mv Gain to Input of
Start Reference LC Filter = 6

Least Positive
+ Input Controls

Rev. 21-May-2017



Lineage Power Assumed Standard 20 Amp Setup

Caonverter Module Input 470 nH Converter Module Output
Vin e.g. 12 Volts — Vout
° 1 Y YN °
2 6
2x 2x Cout
5 ufd From 12 uFd e.g. 1000
. Ceramic ° Ceromic uFd
O Module Pin FET 10
o Controller Chip Pin Driver Ohm
T T T T ST S e m e m e m— e — e —— e — -
Controller Chip Border
| VS +
| TPS40400 Differential VWA
| Sense Amplifier R R 7
DIFFO 8
L c1 I Load
510 | Closed Loop: R VS — § e.q. 0.18
R1 pFd | Gain = 1 A ° M Ohm
20K § | Bandwidth = 2 MHz .l. 10 Amps
Ohm R3 I 8 m
510 | R - BOk Ohm 0 C Tune
Ohm | =
Ohm e.g. 5.6 nfFd
|
| § R Tune
ComP. 6 e.g. 220 Ohm
c2 ° TRIM
7.3 Cux I
nFd 350 | Error Amplifier 5
== pFd I Open Loop Gain = 60 dB
R4 c3 | Gain Bondwidth Product = 20 MHz .
8.6k 250 § R2 R Trim
Ohm pFd FB 7 To FET e.g. 10k Ohm for 1.8 Volt Output
O = Cates
| + - Switch —O0——>
+ Logic &
TRACK 5 + f + Drivers —O0—>
SEQ | V44744l Other Verified Module to
1 PWM Controller Chip Connections
3 ! Moduloter PG is direct to PGood
! Soft 600 mv Gain to Input of Ck is direct to Clk
Most of the Reference : Stort Reference LC Filter - 6 SIG_.GND 14 Dota is direct to Data
Designators match the | n O SMBAlert is direct to SMBAIrt
TMS40400 datosheet | Least Positive Sync is direct to Sync
poge 15 figure 17. : + Input Controls oND 4 ADDRO/1 is direct to ADDRO/1
|
|

Drw: 55
Rev. 21-May-2017



L ineage Power 20 Amp Setup with

F xternal

LC Fi

ter

Converter
Caonverter Module Input 470 nH Madule Output 680 nH
Vin e.g. 12 Volts ] Vout _
° YN ° Y'Y
2 6
2x 2x 1500
5 ufd From 12 uFd 580 1013 uFd
i ; uFd uFd
o Module Pin Ceramic FET Ceromic 32
O Controller Chip Pin Driver § 10 Cout mOhm
Ohm
" Comot o e T TTTTTIIIITIIS |
ontroller Chip Border
! T TPS40400 . . VSNS + vs+
| Differential WA o /T
| Sense Amplifier R R 9 7
DIFFO 8 o |
o I Load
c1 | T | e.g. 0.18 Ohm
510 [ C'°g:_: '-°1°P‘ R R VSNS— VS — Py 10 Amps §
R1 pFd [ in - o °
20K § | Bandwidth = 2 MHz WV WV .l.
Ohm R3 | 10 8 m
510 | R * BOk Ohm |
ohm | | 10 _L_ C Tune
| Ohm 100 nFd
I I
: I ; R Tune
COMP. 6 | 2k Ohm
- |
c2 - | TRIM
7.3 Cux I
nFd 350 | Error Amplifier | 5
== pFd I Open Loop Gain = 60 dB I
R4 c3 | Gain Bandwidth Product = 20 MHz |
8.6k 250 | § R2 R Trim
Ohm pFd 7 HprRv 1o FET e.g. 10k Ohm for 1.8 Volt Output
O = 19 Cotes
[ 4 > Switch —o0——>
+ Logic & |
TRACK 5 + + Orivers —O0—>
I :
SEQ | V44744l LDRV Other Verified Module to
| PWM | Controller Chip Connections
3 ! ¢ Modulator I PG is direct to PGood
! Soft 600 mv Gain to Input of ' Ck is direct to Clk
Most of the Reference : Start Reference LC Fiter - & SGND  Pad SIG_GND 14 Data is direct to Dala
Designators match the | n [= O SMBAlert is direct to SMBAIrt
TMS40400 datasheet | Least Positive | Sync is direct to Sync
. =+ Input Controls is di
page 15 figure 17. | GND 15 GND 4 ADDRO/1 is direct to ADDRO/1
| =,
|

Drw: 56
Rev. 21-May-2017



ROD plus Hub Overall Sensor 120 Bus

—<> Hub [2C EPROM U1541 Ox ?7?

Hub Module DCDC Converters

~<> DCDC_1 FPGA_CORE  Ox 28
U1501 L <> DCDC_2 MGT_AVCC  Ox 29
L <> DCDC_3 MGT_AVTT  Ox 2A
DCOC_5 SWCH_1V2  Ox 2B

Front Panel

Sensor [12C Bus
i 3V3  L<s DCDC_6 BULK_1V8 Ox 2C
Connection
<> DCDC_7 FAN_1V8 Ox 2D
J2 Access Buffer <> DCDC_8 BULK_3V3 Ox 2E
Connector Enable
Pins: J2-M, J2-12 DCDC_4 & DCDC_9 are not on I2C Bus
3V3
Hub Module FPGA
Select /0 Enable Buffer to Hub's PMBus
Select I/0 Enable Buffer to Hub's FPGA
Buffer \L
Enable
Master I2C Interface Ox 36
8 Pins: BA29, BB29
Slave I2C Interface Ox 38
to the System Monitor
Disable 1PMC U1502 Pins: BE16, BF 16
Monitor Reads AN
Select I/0  Disable IPMC Monitor Reads
Select /0  Enable Buffer to ROD
—— > Select I/0  Spare From/To ROD
3V3 Control Path from ROD to Hub
that could be Implemented to Allow
the ROD to Request Its Isolation
ROD's Direct Connections
IPMC Module to the Sensor I2C Bus
Normal Master — < Select I/0  Spare To/From Hub
of the .
Sensor [2C Bus Buffer —~<> ROD Temp Monitor Ox 19
Initiotes Enable —<> ROD WO DCDC Conv. Ox 1A
Monitor Data <> ROD 1V05 DCDC Conv. Ox 1B
Read Cycles L <> ROD V2 DCDC Conv. Ox IC
Includes 4.7k 1v8
Pull-Ups ROD 1v8 DCDC Conv. Ox 1D
<> RQOD 2v5 DCDC Conuv. Ox 1E
<> R \% . 1F
U1503 0D 3v3 DCDC Conv Ox
Drw. 57 —<> ROD FPGA Master Ox 20

Rev. 16-July-2018 <> ROD Clock Generator 0x 70



Hub Readout

Data

Connections

Hub+ROD ATCA Slot #1 Hub+ROD ATCA Slot *2
ROD Mezzanine ROD Mezzanine
Q 219 Q 219
Rx 0| s2 E/F3 2 Way 2 Way s2 E/F3 |Rx O
ROD MCT MGT ROD
FPGA X = Fanouts Fanouts — X FPGA
Q 219 52 52 Q 219
e T o H/J8 J23 C/D3 J23 C/D3 H/J8 < Ry 1
> >
S2 B/C2 S2 H/J6 AL _0 S2 H/J6 S2 B/C2
Ch 37 Ch 37
AL_O0 AL _1 AL _1 AL_O
AL_ 1
Q 229 Q 228 >__< >__< Q 228 Q 229
Tx O Tx 2 Tx 2 Tx O
Q 133 — J23 G/H3 J23 G/H3 — Q 133
Rx 3 Rx 3
Hub = — Hub
FPGA FPGA
Q 133 Q 133
Rx 2 Rx 2
Q 127 Q 127 Q 127 Q 127
Tx O Tx 2 Tx 2 Tx O
J23 A/B3 AL_O To Other Hub . ATCA AL_O To Other Hub J23 A/B3
High-Speed
Backplane
Fabric
J23 E/F3 AL_1 To Other Hub AL_1 To Other Hub J23 E/F3
The lines in this drawing show
the flow of Hub Readout Data

AL_0 ---> Aurora Lane 0 both within @ Hub card and "Q" ---> MGT Quad Number
Drw: 58 AL_1 ---> Aurora Lane 1 between the two Hub cards. Rx/Tx ---> Channel In Quad Rev. 13-June-2018




ATCA Standard [PMC

Power Control & Handle Switch

Front Panel
Handle Switch

WTerm 2
72 1 (o] WTerm
o—> 71 HANDLE _SWITCH
Red Q
3 Black 224
§ R961 R1559
100 Ohm 2.49 Ohm
C1559
100 nFd
Always ON
IPMC_3V3
YELLOW

Handle Switch Contacts
1- 3 Are Open &
1- 2 Are Closed

Only When the Card is

Fully Inserted and the
Handle is Latched.

Drw: 59

IPMC
Mezz

Isolated
48V to
R956 +12 Volt
o—o WV
225
JMP6 OFF/ON
>—-0 O0—] 1 4 2 Control
Always ON V4 A ne
IPMC_3V3 1
2 3 3
VIN-
m
C953
To the OPT1 100 nFd
Power Supply ACPL-217
Supervisor Logic
U2954 pin 13
Drw: 30

For Normal Staondard ATCA Operation:

Switch Terminal*2 aond the Yellow Wire Are Not Used
Jumper JMPS Is Installed
Jumper JMP6 Is Not Installed

Rev. 17-Feb-2020



[IPMC  Power Control Bupass

Front Panel Yellow Yellow

Handle Switch Isolated

WTerm 2 48V to

72 1 WTerm R956 +12 Volt

o—> 71 HANDLE_swiTeH | [P M | 12v_enasLE 330 Ohm Converter

Red Q o AN—
3 Black 224 | Mezz | 225 JMP5
OFF /ON
§ R961 R1559 R 2| fonre
JMP6
100 Ohm 2.49k Ohm ﬁm‘?sﬁ? VA —
2 3 3
C1559 VIN-
100 nFd m
€953
Always ON To the OPT1 100 nFd
IPMC_3V3 Power Supply ACPL-217
Supervisor Logic
U2954 pin 13
Drw: 30

This Drawing Shows the IPMC Power Control Bypassed

ond the Handle Switch Used to Both Send the Card Simpler Bypass of the IPMC Power Control:
Extraction Signal to the IPMC and to Control the
ON/QOFF State of the Isolated 48V to 12V Converter:

Remove Either the IPMC or JMP5 or Both of them.
With Light-Weight Twisted-Pair Wires Connect

Switch Terminal *2 and the Yellow Wire Are Used as Shown. a Miniature Toggle Switch Across Jumper JMPG6.
Both Jumpers JMP5 ond JMP6 Must Be Removed. Handle Switch Terminal*2 & Yellow Wire Are NOT Used.
The Yellow Wire Was Connected to the Common Pin Handle Switch Only Needs to Be Wired If You
of Both JMP5 and JMP6 for Added Mechanical Support. Need to Send the Extraction Signal to the IPMC.

Drw: 60 Rev. 17-Feb-2020



