HIM Card

solated 12 Volt Power

P10 Backplane Connector

Logic
Ground

Early A
-48V A
-48V B

Early B

Return A

Return B

Shelf
Ground

Yellow
HTM
26
Power
Red ON-OFF
WTERMs 11 O 12
R951
100 Ohm 2
30 7 +12V Remote Sense
Fa
33
€951 €954 €955 €957
54 C952 6BuUF 68UF Isolated thru  C961  C963 HTM
g 1206 100V 100V solate C960 €962  C964 lsolated
T +12 Volt 8 . .\ +12 Volt
3 1 |- -
100 Ohm - = = Power
R952 @ { L L Power 4
+ +
N —|_ ! Module 10uFd  22ufFd  330ufd I_L
Fo 25 Volt Tant. 25 Volt
28 Ceramic Elect.
29 6 5 GND Remote Sense
H
F1 TRIM
SynQor  PQ60120QWX25
25
Install Only:
Connected to the: F1 and F3 HTM
Front Panel o or Fa Printed Circuit Board
Air Boffles and Ground Planes
RJ45 Housings 3 Amp

Alignment Pin Block

HTM Drw: 1
Rev. 11-Sept-2018



HIM Card

LT1764AEQ*PBF
LT1764AEQ*TRPBF

Top Vie

w DD Package

6

1

O

2345

|

oA WN

1l

Shut_Down_B
V_IN

Ground
V_0ouT
Sense/Adjust
Ground

Internal reference 1.210 Volt
Expected Voltage Drop about 9 Volts

Expexted Loads

U101
R1I05 R106 L1101 LT1764AEQ
ISO_12V BULK_3V3
2 V. V_OuT
1 L 1+
SHDN_B ADJ c103
T [ 1+ ~or L ow oo
€100 :I: :I: :I: :I: 3FL FLS C104  C105
R103 DZ101
C101 C102 C106 C107
R104
Ui
R15 RMN6 LN LT1764AEQ
ISO_12V ] BULK_2V5
2 4
V_IN V_OuT
1 s sl | |«
SHDN_B ADJ o3
L i l_l_ l-l- R1M GND GND 1l
1
cio TTTT sJﬁ Jj ene e
R113 Dzm
cim C12 C1e cnz
R114
R103, R113 provide a +-5%
V_Out adjustment range.
Component Values
C100,CM0  Cap_220_nFd_0603 R101, R111  Res_Zero_0Ohm_0603 L1071 Wurth 744311470
C101, CIM1  Cap_220_nFd_0603 R102 Res_1780_0hm_0603_TC LM 4.7 uH, 6 Amp
C102,CM2  Cop_10_uFd_25_V_1206 R112 Res_1070_0hm_0603_TC
C103,CM3  Cap_220_nFd_0603 R103, R113  Res_100_Ohm_3_Turn_Var DZ101  MMSZ4686T1G
C104,C114  Cop_10_uFd_25_V_1206 R104, R114  Res_1lk_Ohm_0603_TC Dz or
C105,CM5  Cap_330_uFd_Tant_V CMHZ52288
C106, C116  Cap_22_uFd_Tant_V
C107.CN7  Cap_330_uFd_25V

BULK_3V3
3.300 Volt

BULK_2V3
2.500 Volt

HTM Drw: 2

MiniPOD Trons + Rec
150 mA typ.
275 mA mox.

Clock System
175 mA typ.

Al Other 3V3 Loads
100 mA typ.

MiniPOD Trans + Rec
630 mA typ.
890 mA max.

Clock System
60 mA max.

Rev. 15-May-2018



HIM Card

Clock Generat

°

on - Hub Input

CLK_3V3 PLL Lock Monitor to HTM FPGA
R264 2.74k Oh R2ol o J3-101 .
: m R262 FPGA Pin: AK17
C254 100 nFd 49.9 Ohm R263 I0_L16P_T2_1
4.7k Ohm Mezzaonine
€253 R268 Connector
rﬁ YW 100 nFd 4.7k Ohm §
U252 40.08 MHz
65LVDS2 Ref. Clock to the
5 ! Input 10 FanQut
J23-C4 S ) 1
J23-D4 . 4 ~l/ WA s00787 wnz |6 M 0
2 R265 9 VCX0-PLL —= MA H
Reference Clock m 110 Ohm U253 7 O0OUT_B
from Hub *1 2 3 |4 |5 8
via the Backplane VCC R266 C256
o R267 C257
Gnd Gnd
CLK_3V3 J_ J_ J_ 49.9 Ohm 47 nFd
|—-|-—| III ;|__| ConWin SFX-524G-CRNI
Reset Pin *3 - Open
gggg 2213 :E: No Connect Pins *4 and *5
LVPECL outputs have internal pull-down.
C260 47 nfFd
R251
BULK_3V3
R254 2.74k Ohm R252 R256 Hub =2 Clock Monitor to HTM FPGA
C252 100 nFd 49.9 Ohm R253 Q 110 Ohm
4.7k Ohm J2-53 -
: c251 A FPGA Pin: P30
MMA I0_L1P_TO_13
J 100 nFd Mezzanine
U251 _| Connector
65LVDS2
INL .
J23-C2 N5 " HFUb t2
= 4 o
z R255 Lemo
Reference Clock m 110 Ohm 16
from Hub *2 HTM Drw: 3

via the Backplane

Rev. 17-May-2018



HIM Card -

40.08 MHz Clock Distribution

FPGA Mezzanine

U254
TI CDCLVD1204 Mezzanine U2 Si5338A-B-GMR HTM ZYNQ FPGA MGT
40.08 MHz Clocks Connector Clk_OA | 22
LVDS Fanout 1to 4 R275 J3-40 n I N8 Ref Clk OP Bank 112
110 Ohm J3-38 IN_1 /} I N7 Ref Ck ON Bonk 112
| 15 I > Clk_0B | 21
R273 1k Ohm rp/\m—z Clk_Sel 6 W I :J> N
rcl/z H > 8 Clk_1A | 18
3 IN_2 o I} W8 Ref Clk 1P Bank 111
R274 1k Oh Clk_1 - ||
™YV C264.5 e I W7 Ref Ck N Baonk 111
*d ek 1B 47 nFd © | Ck_1B| 17
X
€255 100 nFd S
" ' 9 g |ok_2al 14
}T ! 2 0 - L AA8 Ref Clk OP Bonk 110
8 || VRef 2 f AA7 Ref Clk ON Bonk 110
1.25V N Clk_2B | 13
R271 <
40.08 MHz R272 Clk_3A | 10
Clock from 49.9 Ohm | 13 | || I} AF10 Ref Clk 1P Bank 109
HTM Drw: 3 ? 14 I /? I AF9 Ref Clk IN Bank 109
611 I Ck_38| 9
7 \/Lﬁ— C266,7
47 nFd
5 I 1" 40.08 MHz Logic Clock to HTM ZYNQ FPGA
CLK_2V5 © vCC
J_ J_ _J/L 12 J3-156 FPGA Pin: AE22
I—_I:I ;I_'I I0_L12P_T1_MRCC_M
GND  GND J3-158 .
o awers b v T
C263 47 nFd Mezzanine - - -
Comnector 1o 7YNQ Select 170 pins that
receive the AC coupled LVDS clock
signals must use their Internal DC
L281 bios source. See: Select I70
4.7 uH BULK_3V3 o C268 pg 127 DQS_BIAS, EQ_LEVEL_O.
100 nfFd
BULK_2V5 o J_ N J_ CLK_2V5 U251 L
c281 c282 R276 65LVDS2
220 nFd 10 uFd 110 Ohm
AINE 5 HTM 40.08 MHz
L/\M\_ 4 J/ VU Clock Monitor
2 J15 Front Panel LEMO
HTM Drw: 4 R277 Bosed on
Rev. 20-May-2018 m 110 Ohm Hub *1 Reference



°

lator

HIM Card - Spare Clock Osc

FPGA

. XC7Z035 FFG900

Mezzanine

Connector

U256 OUTPUT
CLK_3V3 J2-156 AC28
4 [l

VCC ConWin LM Series 1 I0_L12P_T1_MRCC_12

Crystal Oscillator
LVDS Output

1 1
:I: —,_I: 1J< 2J< ’_LB 47 nFd

O

I0_L12N_T1_MRCC_12

10 uFd 100 nFd €27
€270 C269 €272

ConWin LM Series Oscillator The ZYNQ Select I/0 pins that receive
*- 25 ppm  LVDS Output the AC coupled LVDS Clock signals must
Hi/ Open Enable on pin *1 use their Internal DC Bais source. See:

2 msec Startup Select 1/0 pg 127, DQS_BIAS, EQ_LEVEL_0

L251
4.7 uH
BULK_3V3 © J_ N _L _L CLK_3V3
C275 C261 c276
10 uFd 10 uFd 220 nfd

HTM Drw: 5
Rev. 17-May-2018



HTM Card -

GTX Transceivers -

QUADs 109:112

Receiver MiniPOD Fiber 1
Receiver MiniPOD Fiber 3
Receiver MiniPOD Fiber 5
Receiver MiniPOD Fiber 7

Receiver MiniPOD Fiber 9
Receiver MiniPOD Fiber 11
Combined Data from Hub *1
N.C.

N.C.

Combined Data from Hub #2
Receiver MiniPOD Fiber 10
Receiver MiniPOD Fiber 8

Receiver MiniPOD Fiber 6
Receiver MiniPOD Fiber 4
Receiver MiniPOD Fiber 2
Receiver MiniPOD Fiber O

ST — Straight Through

PF
ST
ST
PF

PF
ST
PF
ST

ST
PF
ST
ST

ST
ST
PF
ST

MGT Quads
—>> Rx 3 Tx 3 ——= ST
—>> Rx 2 Tx 2 —= ST
—={ Rx 1 112 Tx 1 —= PF
— Rx O Tx 0 —=> ST
—> Rx 3 Tx 3 —= PF
—>{ Rx 2 Tx 2 —=> PF
—> Rx 1 1 1 Tx 1 ——= PF
—> Rx 0 Tx O —= PF
—> Rx 3 Tx 3 —= ST
—>{ Rx 2 Tx 2 —=> ST
—= Rx 1 11 Tx 1 —= ST
—> Rx 0 Tx 0 —= ST
—>> Rx 3 Tx 3 —= ST
—> Rx 2 Tx 2 —= ST
—= Rx 1 1 9 Tx 1 ——= ST
—> Rx 0 Tx O —= ST

MGT Reference Clocks from the Si5338A

Si5338A Output

MGT Reference Clock Input

CLK_0O
CLK 1
CLK_2
CLK_3

PF — Polarity Flip

HTM Drw: 6
Rev. 21-May-2018

MGT Quad 112
MGT Quad M
MGT Quad 110
MGT Quad 109

Ref Clk O

Ref Clk 1

Ref Clk O

Ref Clk 1

Transmitter MiniPOD Fiber 3
Transmitter MiniPOD Fiber 1
Transmitter MiniPOD Fiber O
Transmitter MiniPOD Fiber 2

FEX Data Lane 2 to Hub *1
FEX Data Lone 1 to Hub *1
FEX Data Lane 6 to Hub *1
FEX Data Lane 4 to Hub *1
FEX Data Lane 5 to Hub *1
FEX Data Lane 3 to Hub #*1
FEX Data Lane 2 to Hub *2
FEX Data Lane 1 to Hub *2
FEX Data Lane 6 to Hub *2
FEX Data Lane 4 to Hub *2
FEX Data Lane 5 to Hub =2
FEX Data Lane 3 to Hub *2

N.C. = No Connection



HITM Card -

Front Panel

Ox LEDs

Mezzanine U201
Connector B A T
op
J2-150 \
FPGA Pin: AJ26 21 [~3 P
I0_L24P_T3_12 | N VWA O BULK_3V3
LED1 Red R201
J2-144 \
FPGA Pin: AJ28 20 N~ 4 >
I0_L21P_T3_DQS_12 : N JW—o0 BULK_3v3
LED2 Green R202
J2-138 \
FPGA Pin: AG26 19 [™~_5 P
IO_L17P_T2_12 : N VWA O BULK_3V3
LED3 Yellow  R203
FPGA P D25 Jerise 8 6 A
A Pin: Al 1 ) P
I0_L1OP_T1_12 I N VWA O BULK_3V3
LED4 Red R204
J2-126 \
FPGA Pin: AB29 17 [~_7 P
I0_L2P_TO_12 ! Kl YW\W——o0 BULK_3V3
LEDS Green R205
J2-120 \
FPGA Pin: AC26 16 [™~_8 P
I0_L7P_T1_12 | N YW O BULK_3V3
LED6 Yellow  R206
J2-14 \
FPGA Pin: Y30 15 [P~_9 P
I0_LIP_TO_12 : K JW——o BuULK_3v3
LED7 Red R207
J2-108 \
FPGA Pin: Y28 14 [~_10 P
I0_L4P_TO_12 : N YW O BULK_3V3
LED8 Green R208 Bottom
A 12 Volt
ISO_12V © YW YW SN N
rL Power
R217 R218 R219 LED17 Green LED
R201:R208 240 Ohm
R217 :R219 Tk Ohm U201 74AVCH8T245 DIR: 2 = GND --> B to A
HTM Drw. 7 VCCA: 1 = 3V3 OE_B: 22 = GND --> Outputs Enabled

Rev. 22-Moy-2018

VCCB: 23,24 = 3V3

GNDs: 11, 12,13 = GND



HIM Card -

Front Panel

RJ4o [EDs

Mezzanine U202
Connector B A ——0 BULK_3V3
J2-90 \
FPGA Pin: W28 21 N3 » M
I[O_LON_T1_DQS_13 | ) N
J14-LED1 R209 J14 LEFT
Left Green ZYNQ FPGA
Logic
J2-78 X Ethernet
FPGA Pin: U24 19 |: 5 P M
IO_L23P_T3_13 | ) N
J14-LED4 RO
Left Yellow
J2-84 X
FPGA Pin: T22 20 [™~_4 P M
IO_L20P_T3_13 | } N
J14-LED2 R210 J14 RIGHT
Right Green ZYNQ FPGA
Processor
J2-72 X Ethernet
FPGA Pin: R22 18 [™~_6 » A
IO_L21P_T3_DQS_13 | } N
J14-LED3 R212
Right Yellow
—O BULK_3V3
J2-66 X
FPGA Pin: T24 17 |: 7 P M
IO_L17P_T2_13 | } N
J1SLEDT R213 J3 LEFT
Left Green Hub 1
J2-54 \ Ethernet
FPGA Pin: N28 15 [™~_9 N A
I0_L3P_TO_DQS_13 | } N
J13-LED4 R215
Left Yellow
J2-60 X
FPGA Pin: P23 16 |: 8 P M
IO_L18P_T2_13 | j N
J13-LED2 R214 J13 RIGHT
Right Green
Hub *2
J2-48 \ Ethernet
FPGA Pin: N26 14 [™~_10 i .
IO_L1SP_T2_DQS_13 | ; N
J13-LED3 R216
Right Yellow
R209 * R216 240 Ohm U202 74AVCHB8T245 DIR: 2 = GND --> B to A
HTM Drw. 8 VCCA: 1 = 3V3 OE_B: 22 = GND --> Outputs Enabled

Rev. 22-May-2018

VCCB: 23,24 = 3V3

GNDs: 11, 12,13 = GND



HIM Card

- JTAG & Access Signals

Connector J17

4

M : JTAG
ezzanine
e U3St Connector Port
! R357 J3-142 ™S
TMS 14 [IN_ 10 A Pin: V10
Pin *#4 B | ) A
Bulk_3V3
o2 R358 J3-141 TCK
TCK 15 [I~_ 9 A Pin: Y12
Pin *6 5L A
Bulk_3V3
et R359 J3-147 D
TOI 16 [~ 8 A Pin: P10
Pin *10 5L A
R353 | R360 J3-148 TDO
D0 7 _~T|17 Pin: Y10
Pin *8 Wh A g W
JTAG R351, R352, R354
Power F5 4.7k Oh'm
Pin *2 H—f\j—O—O Bulk_3V3 Pull-Up Resistors
GND Front Panel R353, R357:R360

Connector J12

Pins 1:9 = ]
Odd

33 Ohm

Series Termination

HTM Card
ZYNQ
FPGA

Mezzanine

J12 Connector
No Connect
Pins: 11, 12

ByPass Capacitors
C351:C354
go with this page.

Select v )
ezzanine
170
Connector
Access_1
I0_L7P_T1_10
Pin: AE12
J3-41
R355
20 [™~_4
B A W
R361 Access_1
Pin #15
Access_2 U351
I0O_L7N_T1_10
Pin: AF12 GND
J3-43 Pins 13,14
R356
21 N3
1
g ! A ‘NV\
R362 Access_2
Pin *16
R355, R356 33 Ohm
R361, R362 Series Termination
U351 Spares:
74AVCHBT245 19—Xx »—5 HTM Drw. 9
Revision:

DIR Low B->A 18—x »—6

23-May-2018



HTM Card - Logic & Shelf Ground Connections

Vertical
Air
Horizontal Air Baffle Baffle
N Shelf
Ground
) Connections
Reqg. 4.96 Optional
. R959
Connection between 7 oh
the Shelf Ground and ero m - Alignment
the Logic Ground Wy Pin Receptacle
RJ45 Shields | K1
PCB Ground Planes
Connect to the RJ45
Shelf Ground i Shelf Ground
and to the RJ45 Pin #25

Front Panel ’
10 Meg. R957 Logic Ground
PCB

PCB R9O58
Ground Planes § Ground Planes Zone 1
Connector
— O
> < > < >
—

EDS Strip 3 Sections

The Front Panel Connects to the
Front Section of the EDS Strip

and thus to the Shelf Ground HTM Dwg: 10

Rev. 24-May-2018



ONE HIM Card

Connect

°

on 1o

ONE Hub Module

ONE HTM Card

ONE Hub plus ROD Module

N
|
MTP Fiber Optic Cables with Breakout :
———————————— N [
|
y |
MiniPOD MiniPOD MiniPOD| [MiniPOD MiniPOD Min?;OD
Receiver Transmitter Except for the Clocks Rec. Trans. Rec. Trans.
all connections 12
4 are MGT Links. 8 12
4
12 4 5
HTM Card Clock Clock Clock ?C'OCk Hub c ROD
lock
ZYNQ FPGA Receiver Generator o FPGA - FPGA
40.08 MHz 6
L6 LHC Reference Clock
ATCA * $
Fabric Combined Data MGT
Back 2 Way
Plane Fanout
FEX Readout Data 6 Lanes 6/ T
7
HTM Drw: 11

Rev. 24-May-2018




° °

MiniPOD

HIM Receiver MINIPOD  mewe o veroiee s 20 ercs
Signol  Pin  Copacitor Polar Connector Pin Signal
DO+ DI €25 ——  J3-32 AHI0  MGT RX PO 109
DO- D2 c26 —— J3-30 AH9  MGT RX NO 109
D1+ FI c27 J1-29 P6  MGT RX P3 112
La31 4.7 uH oI F2 28 X Uim P5  MGT RX N3 112
Bulk_2V5 —
D2: A2 C29 J3-28 AJ8  MGT RX P1 109
° YV p2- B2 G300 X 1326 AJ7  MGT RX N1 109
3x 0 o D3+ U2 c31  ——  J-25 T6  MGT RX P2 112
Coramic uFd — D3- H2 c32 —  u-27 T5  MGT RX N2 112
Capacitor Ceromic D4+ A4 33 ——  J3-24 AG8  MGT RX P2 109
C436 § D4- B4 c34 —— J3-22 AG7  MGT RX N2 109
C431 100 nFd 0'242’?”1 220 nFd 100 nFd
C432 220 nFd +  Ceromic  Ceromic BULK_3V3
C433 10 uFd C435 C434 Receiver MiniPOD
R445:R448 TWS Bus
All 4.7k Ohm . Connections to the
Mezzanine HTM's ZYNQ FPGA
The MiniPOD No GB| G5|G4| F4 Connector
€ Mini Connect - O ;
No-Connection Pins are: Pins veezs SDA \ J‘3_78 Bi Dir Serial Data FPGA Pin: AD16
c7,D5,E5,E7, F5, F6, G7 X—— I0_L18P_T2_10
S scL £6 / \ J3-74 Serial Data Clock FPGA Pin: AJ18
The MiniPOD x— I0_L12N_TO_10
Ground Pins are: Rec_MP 06 J3-80 Low --> Interrupt FPGA Pin: ADIS
Al, A3, A5, A7, A9 . INTR_B /T
51 B3 B5 B7. B9 MiniPOD IO_L18N_T2_10
C1, €2, CB, C9 GROUNDS Module o o; o lE4 J3-72 Low --> Reset FPGA Pin: AH1S
D3, D7 - I0_L2P_T0_10
E1, E2, E8, E9 c3
F3,F7 ADRS_2 [—<—
G1, G2, G8, G9 ADRs_1 | E2 MiniPOD
H1, H3, H5, H7, HY ADRS_0 &3 Rec. Data  ¢oupling Mezzanine HTM's ZYNQ FPGA
J1, 43, J5,J7, J9 VCC33 Signal  Pin  Capacitor Polar Connector Pin Signal
c4| c5| ce rh D5+  J4 c35 ——  J1-21 U4  MGT RX P1 112
D5- H4 c36 —— J-23 U3 MGT RX N1 112
TWS Bus Address
D6+ A6 c37 —— J3-20 AE8  MGT RX P3 109
L44r 4.7 uH set to Zero D6- B6 c8 —— J3-18 AE7  MGT RX N3 109
Bulk_3V3 A D7+  J6 c39 -17 V6  MGT RX PO 112
o YYY D7- H6 oo X g VS MGT RX NO 112
D8+ A8 car —  J3-16 AH6  MGT RX PO 110
3x 10 uFd == D8- B8 ce2 —— J3-1 AHS  MGT RX NO 110
Cer amic Ceramic D9+  J8 Ca3 e 113 AA4  MGT RX P3 111
Capocitor C446 D9- H8 C44 J-15 AA3  MGT RX N3 111
§ D10+ D9 ca5 — J3-12 AG4  MGT RX P1 110
C441 100 nFd 0‘;42:‘”’ 220 nFd 100 nfd DIO- D8 C46 ——  J3-10 AG3  MGT RX N1 110
C442 220 nFd mh  Ceromic  Ceromic HTM Drw: 12 DU+ F9 c47 —— 19 Y6  MGT RX P2 1M
C443 10 uFd C445 C444 Rev. 25-May-2018 DHU- F8 c4a8 — N1 YS  MGT RX N2 11



HIM Transmi

tter Min

0D

The Following 8 Transmitter MiniPOD Fibers
Maoke No Connection to the HTM's ZYNQ FPGA

L4111 4.7 uH
Bulk_2V5 — Signcl Pin Signol Pin Signol m
o Y'Y D4+ A4 D7+ J6 D10+ DI
D4- B4 D7- H6 D10- D8
3x 10 uFd == D5- J4 D8- A8 D1+ F9
Ceramic Ceramic D5- H4 D8- B8 D11- F8
Copacitor C416 D6+ A6 D9+ J8
§ D6- B6 D9- H8
C411 100 nFd O":’Mﬁ):‘m 220 nFd 100 nFd
C412 220 nFd -+  Ceromic  Ceromic BULK_3V3 ) .
C413 10 uFd €415 C414 Transmitter MiniPOD
R425:R428 TWS Bus
All 4.7k Ohm . Connections to the
Mezzanine HTM's ZYNQ FPGA
T POD No GB| G5|G4| F4 Connector
he Mini Connect R . .
No-Connection Pins are: Pins veezs SDA \ J‘S_GO Bi Dir Serial Data FPGA Pin: AJ16
c7,D5, E5,E7, F5, F6, G7 X— I0_L4P_TO_10
S £6 / \ J3-54 Serial Dato Clock FPGA Pin: AK13
The MiniPOD X—————— ScL I0_L1P_TO_10
Ground Pins are: Trans_MP 06 i J3-66 Low --> Interrupt FPGA Pin: AF18
Al A3, AS, A7, A9 MiniPOD INTR_B I0_L15P_T2_DQS_10
B1, B3, B5, B7, BY J3-48
C1,C2,C8, C9 GROUNDS Module RESET B | E4 Low --> Reset FPGA Pin: AJ14
D3, D7 - I0_L3P_TO_DQS_10
E1, €2, E8, E9 c3
F3. F7 ADRS_2 —<—
’ E3
G1, G2, GB, G9 ADRS_1
H1, H3, H5, H7, H9 ADRS_0 |83
J1, 43, 45, J7, J9 VCC33
C4 CS Ccé m MiniPOD
TWS Bus Address Trans. Data Mezzanine HTM's ZYNQ FPGA
La21 4.7 uH set to Zero Signal  Pin  Polar  Connector Pin Signal
Bulk_3Vv3 A~ D0+ DI J1-22 R4  MGT TX P1 112
o Y'Y 0o- b2 X 22 R3  MGT TX N1 112
D1+ R — J1-26 P2 MGT TX P2 112
3x 10 uFd == D1- F2 ——  JN1-28 P1 MGT TX N2 112
Ceramic Ceramic D2+ A2 —  J1-18 T2 MGT TX PO 112
Capacitor c426 D2- B2 ——  JI-20 T MGT TX NO 112
§ D3+ J2 —  J1-30 N4  MGT TX P3 112
C421 100 nFd 0.5 Ohm 220 nFd 100 nFd D3- H2 ——  J-32 N3  MGT TX N3 112
C422 220 nFd R421 h Ceramic  Ceramic HTM Drw: 13
C423 10 uFd C425 C424 Rev. 1-June-2018



HTM
FPGA
Logic

Enet
Swich
Hub-1

HIM Card

Front Panel

Connectors and Cables

| HTM Card's

Front Panel
Lower
Section

@ Hub-2

Clock Monitor

Cord
T &
1L F
T [ &
1L F

ON

OFF

PDEEPO®®®
WO
O

®
)

Access
Connector

LEMO
Clock
Monitor
Connectors

J16

J15

Condo RJ45
Ethernet

Connectors

HTM
FPGA
Processor

J14

Enet
Swich
Hub-2

J13

J12

2x8 2mm
Access
Connector

Access

Output

Signals
and JTAG

Front Panel
Access Signals  Twisted-Pair Cable
HTM J12 Access
Access Access_1 15 - - - Access_1 |
Gnd. 13 -—— Gnd Signal
Connector : : BNC
Pins  Access-2 8 00O Z 22 D000 S Aeeess-?
Gnd. 14 - == Gnd. Connectors
J12 Access Connector Pins 11 and 12 Have No Connecton.
JTAG Pod Twisted-Pair Cable
LD ©0'C GEENNED © © O GI RN Pos
Gnd. 9 - 9 Gnd. Pod
Connector
HTM J1Z 100 8 >y T T To000C s 8 e
Access Gnd. 7 - - - 7 Gnd. Xllln)(
Comector  TCK & > YOO 222 D000 = & K JTAG Pod
Pins Gnd. 5 - == 5 Gnd. Pins 11:14
tg. 3 = OOOOCC I 0000 5 gug  O© Mot used
Gnd. 3 - - = 3 Gnd.
JTAG Pod Power 2 zm - - = M: 2 JTAG Pod Power
Gnd. 1 - - = 1  Gnd.

HTM Drw: 14
Rev. 3-July-2018



HITM Card

PS Monitor / Mezz CPLD JTAG

Power Supply Monitor Points

ISO_12V

BULK_3V3

BULK_2V5

MEZZ_3V3

MEZZ_1V8

R501: R505

Bus

Bus

Bus

Bus

Bus

R501

W—T
C501 ;I:

R502

WT
€502 :I:

R503

W
C503 ;I:

R504

W—T
C504 ;I:

R505

W—T
C505 ;I:

110 Ohm

C501:C505 220 nfFd

J11 Connector

JI-11, J11-12

No Connection

BULK_3V3
CPLD_M_JTAG

Reference Voltage

CPLD_M_TMS
Mezz U14-90

CPLD_M_TCK
Mezz U14-91

CPLD_M_TDO
Mezz U14-95

CPLD_M_TDI
Mezz U14-94

CPLD_M_JTAG_ENB
Mezz U14-82

HTM Drw: 15
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Mezzanine CPLD JTAG

R509 33 Ohm

J11 Connector

Y 14
Mezzanine
Connector
16
J3-82
18
J3-81
20
J3-88
22
J3-87
J3-136
34
R541 R540
WTERM24

O BULK_3V3



HTM Card J11: Life Boat FPGA Select 1/0 Connections

ZYNQ FPGA Mezzanine HTM Card J11
Connection Connector Connector

LB_FPGA_SEL_IO_1 J3-107
FPGA Pin: AK22
I0_L2P_TO_M

25 27

WTERM31 l

LB_FPGA_SEL_I0_2 J3-113
FPGA Pin: AJ20
I0_L15P_T2_DQS_1

29 3

WTERM32 l

LB_FPGA_SEL_IO_3 J3-19
FPGA Pin: AJ21
I0_L3P_TO_DQS_M

33 35
WTERM33 l

LB_FPGA_SEL_IO_4 J3-1235
FPGA Pin: AH19
I0_L17P_T2_1N

37 39

WTERM34 l

J11-23, J11-24  No Connection

HTM Drw: 16 Rev. 6-June-2018



Mezz CPLD Mezzanine HTM Card J11 Mezz CPLD Mezzanine HTM Card JM
Connection Connector Connector Connection Connector Connector
J2-16 J3-129
LB_CPLD_GPIO_3 40 LB_CPLD_CONFIGX 28
Mezz U14-9 Mezz U14-98
R5M R510 R571 R570
,_L Y VWW——o0 BULK_3V3 ,_L YW YW——o BuULK_3V3
WTERM27
J2-18 J3-130
LB_CPLD_GPIO_4 38 LB_CPLD_RESIN 30
Mezz U14-8 Mezz U14-97
R521 R520 R561 R560
,_L VW VWW——o BuULK_3V3 ,_L YW YWW——-o0 BULK_3V3
WTERM26
J2-20 J3-135
LB_CPLD_GPIO_5 36 LB_CPLD_BOOTMQODE 32
Mezz U14-7 Mezz U14-99
R531 R530 R551 R550
I_L YW VWW—-—o0 BULK_3v3 I_L YW VWW——o BuLK_3Vv3
WTERM25
None of the Resistors shown on this page
HTM Drw: 17 are installed during production assembly. Rev. 7-June-2018



HIM Card

Hardware Address to Mezz FPGA

Zone *1 Mezzanine ZYNQ FPGA
Connector Connector Connection
Bulk _3V3
R173
HW_ADRS_0 J3-83
P10-5 _l_
FPGA Pin: AB1S
C173 ?1: I0_L22P_T3_10
Bulk _3V3
R171
HW _ADRS_1 V3-89
P10-6 L
FPGA Pin: AC17
c171 T—I—T 10_L23P_T3_10
Bulk _3V3
R174
HW_ADRS_2 ¥3-53
P10-7 _l_
FPGA Pin: AG12
C174 :L_ IO_L10P_T1_10
Bulk _3V3
R172 FPGA Pin: AD14
J3-47 I0_L9P_T1_DQS_10
HW_ADRS_3 - == -
P10-8 L
C172 :I:
Resistors 1k Ohm
Capacitors 100 nFd The Hordware Address Consists of:

Zone #1
Connector

HW_ADRS _4

P10-9

HW_ADRS_5
P10-10

HW_ADRS_6
P10-1

HW_ADRS_7
P10-12

7 Address Bits: ADRSQ0:ADRS6 plus

Mezzanine ZYNQ FPGA
Connector Connection
Bulk_3V3
R175
J3-77
—L— FPGA Pin: AE16
C175 _J: I0_L16P_T2_10
Bulk_3V3
R177
J3-71
—l— FPGA Pin: AH14
C177 |—-|: I0_L8P_T1_10
Bulk _3V3
R176
J3-59
—l— FPGA Pin: AB12
C176 ;1: I0_L21P_T3_DQS_10
Bulk_3V3
R178 FPGA Pin: AAIS
J3-65

I0_L20P_T3_10

1
c178 ;I:

Odd Parity Bit ADRS7

HTM Drw: 18
Rev. 8-June-2018



HIM Card

~RJ40s for ATCA Backplane Ethernet

Hub

#1

Backplane Ethernet

Backplane ATCA
J23 Connector

J23-A5

J23-B5

J23-C5

J23-D5

J23-E5

J23-F5

J23-G5

J23-HS

HTM Drw: 19

Hub_1_Enet_DO_DIR

HTM Card J13

Left Front Panel
RJ45 Connector

J13-L1

(J

Hub_1_Enet_DO_CMP

Hub_1_Enet_D1_DIR

J13-L2

J13-L3

()

Hub_1_Enet_D1_CMP

Hub_1_Enet_D2_DIR

J13-L6

J13-L4

()

Hub_1_Enet_D2_CMP

Hub_1_Enet_D3_DIR

J13-L5

J13-L7

(J

Hub_1_Enet_D3_CMP

J13-L8

Hub *2

Backplane Ethernet

Backplane ATCA
J23 Connector

J23-A6

J23-B6

J23-C6

J23-D6

J23-£6

J23-F6

J23-G6

J23-H6

Hub_2_Enet_DO_DIR

HTM Card J13
Right Front Panel
RJ45 Connector

(J

Hub_2_Enet_DO_CMP

Hub_2_Enet_D1_DIR

()

Hub_2_Enet_D1_CMP

Hub_2_Enet_D2_DIR

()

Hub_2_Enet_D2_CMP

Hub_2_Enet_D3_DIR

()

Hub_2_Enet_D3_CMP

Rev.

J13-U1

J13-U2

J13-U3

J13-U6

J13-U4

J13-US

J13-U7

J13-U8

11-June-2018



HIM Card

FPGA Processor bEthernet

FPGA Mezz.
U188 PHY #1
Connection

U18 Pin: 28
Phy_1_MDI_@ _Dir

U18 Pin: 27
Phy_1_MDI_B_Cmp

u18 Pin: 24
Phy_1_MDI_1_D1r

u1g Pin: 23
Phy_-1_MDI_1_Cmp

U18 Pin: 22
Phy_1_MDI_2_Dir

U18 Pin: 21
Phy_1_MDI_2_Cmp

U18 Pin: 18
Phy_1_MDI_3_Dir

U18 Pin: 17
Phy_1_MDI_3_Cmp

R301: R304
€301 : C304
C305

HTM Card J14

Mezzanine Right Front Pane
Connector TRANST Right RJ45 Connector
i R1 i RY J14-U1

AN
v Do e
J2-21 % g AN
TR J14-u2
R3 \ANJ R9
€301 R302
—rl: €305 _rl:
v2-19 R4 . . R10 J14-U3
AN )
R5 8 8 T, R1I
J2-17 ;g E; AN
T J14-Ue
R6 AN R12
€304 R304
—rl: €305 —,_I_T
J2-15 R24 . . R18 J14-U4
AN )
R23 % g 1 R17
J2-13 8 8 \ANJ
T J14-Us
R22 AN R16
€302 R301
—rl: €305 —,_|_T
J2-m R21 . . R15 J14-U7
J2-9 R20 gHg UM R4
SrE—— J14-us
R19 AN R13
€303 R303
I €305
50 Ohm l
100 nFd Magnetics HTM Drw: 20
1nFd Pulse HX5201NL Rev. 12-June-2018



HIM Card

FPGA Logic Ethernet

FPGA Mezz.

Uz20 PHY #2

Connection

U20 Pin: 28
Phy-2_MDI_@_Duir

U20 Pin: 27
Phy-2_MDI_B_Cmp

u20 Pin: 24
Phy_2_MDI_1_D1r

U20 Pin: 23
Phy_2_MDI_1_Cmp

U20 Pin: 22
Phy_2_MDI_2_Duir

U20 Pin: 21
Phy-2_MDI_2_Cmp

U20 Pin: 18
Phy_2_MDI_3_Duir

U20 Pin: 17
Phy_2_MDI_3_Cmp

R306 : R309
C306 : C309
C310

HTM Card J14

Mezzanine Left Front Panel
Connector TRANS1T Left RJ45 Connector
J2-39 L1 i L7 J14-L1

AN
o S =
J2-37 % g AN
TR J1a-L2
L3 \ANJ L9
€307 R307
71: C310 71:
e L4 e L0 J14-L3
AN )
L5 5% E} 11 LN
J2-33 g g AN
T J14-L6
L6 AN L12
c308 R308
71: €310 71:
J2-31 L24 . . L18 Ja-La
AN )
s Do ==
J2-29 8 8 AN
T J14-L5
L22 AN L16
C306 R306
71: €310 71:
y2-27 L21 . . L15 J1a-L7
AN )
L20 ;% E; T L14
J2-25 8 g AN
SrE—— J14-18
L19 AN L13
€309 R309
71: €310
50 Ohm ;P
100 nFd Magnetics HTM Drw: 21
1nFd Pulse HX5201NL Rev. 13-June-2018



HIM Card

SBlock D

°

agram

Front Panel Backplane
Fiber MTP
Optic Conn a
4x Out : 4
Fiber MTP 12 21 14
Optic
12x 1n Conn. 12 MGT , Receiver
ZYNQ Rec. 1’2 MiniPOD
FPGA
Processor | RJ45 Enet Enet . 4 MGT Transmitter
Ethernet | Conn. Mag. Phy =1 Mezzanine Trans. A’: MiniPOD =
XC7Z035 ATCA Fabric
FPG.A RJ45 Enet Enet FFGO00 Combined Data
Logic 2 MGT Hub *1
Conn. Mag. Phy =2
Ethernet Rec. Combined Data Hub *2
MGT
8 G.P. W Sel. Ref Clks ? MGT ,6  FEX Dato Hub *1
rans.
LEDs 170 Frca 1111
8 RJ4S A Logic Si5338 6 MGT ,6  FEX Doto Hub *2
LEDs JTAG  Ck  Clk Gen  Trons.
Access
J12
Front 2x8
Panel Header
Access
JTAG
4x 40.08 MHz | Hub *1
HTM Card I_"— Fanout Xtal PLL | Ref Clk
Clock | LEMO ,|< <]
Monitor
Hub *2
H #*
Ref Clk | LEMO ,|< | ub 2
. | Ref Clk
Monitor
Hub *1 | RJ45 Hub *1
Ethernet Conn. Ethernet
Hub #2 RJ45 Hub *2
Ethernet Conn. Ethernet
2V5 3V3 +12V
HTM Power +12V [SO 48V
On/Off —-d O Power \ SZVSI SSVSI +12V [l o—=<< ATCA
LED upply upPly Supply Power
On/0Off Contral T
Rev.
24 -June-2018 HTM Drw: 22




Fiber

Four HIM Cards -

ONE  Hub/ROD

Optlic:

[MTP-F] [MTP-F]

[MTP-F] [MTP-F]

Rx 12 Tx 4

Rx 12 Tx 4

[MTP-M] [MTP-M]

[MTP-M]| [MTP-M]

Rx 12
Tx

HTM Drw: 23

Rx 12
Tx

HTM
12 1

O LC

LC
LC

[MTP-F] [MTP-F]
Rx 12 Tx 4
[MTP-M]| [MTP-M]

<
x
[—

Rx 12

\_v_/

HTM
12 4

=fy
LC

REEES

LC
LC
LC
LC

[MTP-F| [MTP-F]
Rx 12 Tx 4
[MTP-M] [MTP-M]

Rx 12
Tx

[MTP-F| [MTP-F]

Rx 4 Tx 8
[MTP-M] [MTP-M]

Rx 4
Tx

HTM Hub
8 4 Active Links 4 8
6 Physical Slot 7
3 Logical Slot 1

51212 4
7
1

Rev. 11-July-2018



