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I. Overview

This document describes the LAPP_IPMC Test Board and how to use it. The LAPP IPMC Test Board
has been developed to test and debug the LAPP IPMC Mezzanine. This board has also functionalities
to help debugging of AMC cards.

LAPP IPMC Mezzanine

The LAPP IPMC Mezzanine has been developed at LAPP laboratory in order to provide the IPMC
function for ATCA board as described in the ATCA specification. For more information, see the
IPMC Mezzanine documentation.

The mezzanine has the following features:

o Redundant IPMB-0 interface with buffer for hot-swap capabilities

e Hot Swap management with ATCA blue led and front panel switch

o FRU LED management

e Payload power management (enable and monitoring through 12C bus)

e Hardware address detection

e ATCA board sensor management (through 12C bus)

e Management for up to 8 AMCs plus one Intelligent RTM through an IPMB-L bus

¢ FRU Information and Sensor Data Record access through 12C bus

e On board Event Log

e Compliant with PICMG 3.0 R3.0 for the AdvancedTCA base specification and IPMI v1.5 and
the relevant subset of IPMI v2.0

e Configurable signals for custom payload interface. (E-Keying...)
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Figure 1: LAPP IPMC Mezzanine

The LAPP IPMC Test board provides a tool for debugging this mezzanine.

IPMC Test Board: General Description

The LAPP IPMC Test Board is an ATCA board and follows requirements to be inserted in an ATCA
shelf. 1t has an IPMC slot in order to comply with the ATCA hardware platform management and
IPMI specifications.
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Figure 2: IPMC Test Board architecture

The board has the following features:

e One LAPP IPMC Mezzanine V2

e 4 AMC slots with AMC power supply management

e 1 MMC slot with power supply management

e An EEPROM for FRU & SDR information

e Voltage, current, temperature sensors

e An FPGA to spy IPMC signals or to implement other users functionalities

e Connectivity: Ethernet connection with IPMC Mezzanine through RTM or backplane, UART,
USB, 12C

e High speed connections between two AMCs with e-keying

o High speed connection between one AMC and ATCA backplane e-keying

e ADCs to spy 12C busses

e JTAG connectivity
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Il.  Board component description
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Figure 3: Overview of the LAPP IPMC Test Board

Power supplies

The following bloc diagram explains the board power supplies distribution:
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Figure 4: Architecture of the board power supplies distribution

The board power is coming from ATCA connector P10. This connector provides two -48V supplies
rails (-48V_A and -48V_B) for redundancy, Enables signals and Early supplies (see ATCA
specification). Only one supply rail is represented on the diagram. All these supplies are fused.

The Power Interface Module 1Q65033QMA from SynQor integrates all features required by the ATCA
specification:

e Management power over-voltage protection

e Management power over-current protection

e Main output over-current protection

e Thermal shutdown protects the unit from abnormal environmental conditions
e Input fuse/feed loss alarm

e Input ORing for A & B power feeds

e Hot swap control with voltage transient

o Hold-up capacitor with automatic discharge

o Isolated management power of 3.3V at 3.6 A and 5.0 V at 150 mA

This module has also an 12C bus for monitoring (status, voltage, current, temperature...) and an alarm
signal connected to the IPMC Mezzanine. The +3.3V provided by this module is used to supply the
IPMC mezzanine and AMCs Management Power.

The -48V supply is converted into +12V supply by an isolated DC/DC converter PQ60120QEAL7
from SynQor. This converter has an Enable pin driven by the IPMC Mezzanine. This pin can also be
driven by a jumper. BEWARE: DO NOT LEAVE THE JUMPER CLOSED WHEN THE
POWER IS SWITCHED ON. The power must be switched on with the jumper removed, and closed
one second or more after the power is applied. If the jumper is closed at power up, the inrush current is
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too high and the power interface module switches off its output. The jumper is located on the bottom
right part of the board. Near this jumper is located a white Led which is on when the +12V rail is on.

Fuses

+12V Enable Jumper
Power LED

Figure 5: Details of the +12V Enable jumper and power led

Two LTC3633 DC/DC converters from Linear Technology provide +3.3V, +1.2V, +1.8V and +5V
from the +12V supply. Each converter has an open collector PGOOD pin. These four signals are
connected together to the P_GOOD signals. P_GOOD must rise to +3.3V when all supplies have
reached their power rails. P_GOOQOD can be monitored by the IPMC Mezzanine. These supplies power
all the board devices (FPGA etc..)

A TPS51200 from Texas Instrument provides voltage references for the DDR2 memory.
Two devices monitor these supplies:

e A LTC4151 from Linear Technology for +12V current and voltage monitoring.
e A LTC2499 from Linear Technology for +3.3V, +1.2V, +5V, +1.8V current and voltage

monitoring.
ATCA Test Board signal IPMC Mezzanine 10
P_GOOD IPM 10 2
SYNCOR_ALARM ALARM_A

Table 1: Power supplies monitoring signals on IPMC Mezzanine

AMC and MMC supplies

Power controllers
The ATCA test board has four AMC slots. Each slot has a power controller in order to comply with
the AMC specification:

e +3.3V MP (Management Power) switch and current limitation
e +12V PWR switch and current limit and fast trip
e Power good and fault indication

The IPMC mezzanine must manage AMCs power. Seven signals per AMC are connected between the
Power Controller device and the IPMC:
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Signal Dir* | Comment

AMC EN12 n | MtoA | Enable +12V AMC power supply

AMC EN3 n MtoA | Enable +3.3V AMC Management Power

AMC OREN_n | MtoA | Power Oring. Not used except for AMC4 and the LTC4222 (ON signal)

AMC PG12 n | AtoM | +12V power good

AMC PG3 n AtoM | +3.3V power good

AMC FLT12 n | AtoM | +12V Fault indicator

AMC FLT3 n | AtoM | +3V Fault indicator

Table 2: AMC power controller signals. - * MtoA: signal is going from Mezzanine to AMC

Each AMC and MMC slot has a different power controller. This allows the IPMC Mezzanine to
comply with all main power controllers available on the market.

Slot Power Comment
Controller

AMC1 | TPS2358A This device deals with two slots (AMC1 and AMC2)

AMC2 | TPS2358B

AMC3 | TPS2459 12C interface for control and monitoring. The 12C interface is mandatory to

power on the AMC. BEWARE: control signals have inverted polarity.
AMC4 | LTC4222 12C interface for control and monitoring (12C interface not mandatory)
MMC | TPS2458 Same as TPS2358 but for one AMC.

Table 3: AMC power controller devices

LEDs
There are two leds per AMC/MMC slot to indicate the presence of AMC/MMC supplies:

e A amber led for AMC/MMC +3.3V Management Power
e Agreen led for AMC/MMC +12V PWR

12C busses
Five 12C busses are connected between the IPMC mezzanine and the ATCA Test Board:

e 12C_IPMB_A
e I12C_IPMB_B
e I12C_IPMB_L
e 12C_MGT

e 12C_SENSOR

All needed pull-up resistors are located on the IPMC Mezzanine.

IPMB_A and IPMB_B 12C

These two 12C busses are connected to the ATCA shelf manager through the P10 ATCA connector.
These two buses are similar and are used for bus redundancy. The ATCA specification makes it
compulsory to use bus buffers to be able to disconnect the bus. These mandatory buffers are located on
the IPMC Mezzanine.

IPMB_L
This 12C bus is the “Local” bus used for AMC management. This bus connects each AMC to the
IPMC. To comply with the AMC specification, a LTC4307 device is used as bus buffer for each
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mezzanine. An AMCx_IPMB_L_ENA signal going from the mezzanine to the buffer allows the IPMC
to connect or disconnect the IPMB_L bus to the AMCXx. Figure 6 shows the IPMB_L architecture:

AMCIL IPMB L ENA

AMC2 IPMB_L ENA IPMC
AMCx_IPMB_L_ENA
Master
< IPMB L 12C Blis
LTC4307 LTC4307 LTC4307
EN EN EN
F a9 F F a9
h V.4 h -7
Slave Slave Slave
AMC 1 AMC 2 AMC x

Figure 6: IPMB_L 12C bus architecture

The following table gives the 12C bus address to access AMC/MMC:

Site Geographical | IPMB_L
number* | Address Address
GA[2..0]
AMC 1 GGU 1 0x72
AMC 2 GUG 2 0x74
AMC 2 GUU 3 0x76
AMC 4 UGG 4 0x78
MMC uGu 5 Ox7A

Table 4: AMC / MMC IPMB_L address - * G=Ground, U=Unconnected

12C_Mgt

This bus is the “Management” bus. It is used by the IPMC mezzanine to access the FRU & SDR
EEPROM and to control power supplies devices. The following figure shows the bus architecture:

IPMC

Master

F+3

h 4

=

MGT_I2C ﬁ
FRU & SDR Power Interface AMC 3 Pwr Ctrl AMC 4 Pwr Ctrl
diliiol L Module 1065033 TPS2459 LTC4222
M24256
@1010000 @0101111 @0001000 @1001100

Figure 7: MGT_I12C bus architecture

Date: 23/10/2013

Author: Nicolas Letendre — Atlas LAPP team

Page: 9



LAPP IPMC Test Board manual V1.2

) ®O h@: SATLAS

Table 5 gives the 12C bus address to access 12C_MGT bus devices:

Device Description 12C_MGT
address
M24256 EEPROM 0x50
1Q65033 Power Interface Module 0x2F
TPS2459 AMC3 Power Controller 0x08
LTC4222 AMC4 Power Controller 0x4C

Table 5: MGT_I2C bus devices

12C_Sensor
This bus is controlled by the IMPC Mezzanine to read board sensors like temperature (mandatory),
current, voltage etc... The following figure shows the bus architecture:

e IPMC

RTM
connector Master

] I
e

h
‘“V

Sl D =2 Temperature
itori | & V monitoring
mL?FELli;I:g LTC2499 AD7414
@1101010 @0010100 @1001000

Figure 8: Sensor_I2C bus architecture

Table 6 gives the 12C bus address to access 12C_Sensor bus devices:

Device Description 12C_SENSOR
address
LTC4151 -12V current and voltage monitoring 0Xx6A
LTC2499 +3.3V, +1.2V, +1.8V, +5V current and voltage monitoring 0x14
AD7414 Temperature monitoring 0x48

Table 6: Sensor_I2C bus devices

12C busses monitoring
Four 12C busses can be monitored by sampling their lines (SDA and SCL) with an ADC running at
1MHz max. These busses are:

e IPMB_A
e IPMB_B
e IPMB_L
e I12C_MGT

Figure 9 shows the architecture of one bus line monitoring:
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I12Cline (SDA or SCL) SETeR . <l
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Figure 9: 12C line monitoring architecture

Each 12C line is buffered by an OPA (LT6248 from Linear Technology) and sampled by an 8-bit ADC
AD7904 from Analog Devices. This ADC is a four channels ADC. There are two ADC on the IPMC
Test Board: one for SCL lines and the other for SDA lines. ADCs are read by the FPGA through SPI
busses.

Clocks architecture

The following figure shows the ATCA Test Board clock architecture:

BSI1CI76 20
MLVDS Connector ATCA
ATCA_CLK3A_Rx |, fransceiver ATCA CLK Synchronisation
ATCA_CLK3_RXEN_n e en |13~ Clock
ATCA_CLK3A_TX

Tx

ATCA CLK3_RIXEN JJm_en

EXT_RST_N
100MHz PLL1 PLL3 DsoiMi2a > AMCI_TCLKA
100MHz MILYZE e AMC2_TCLKA AMC
CDCM61001 — repeater Telecom
Jitter Cleaner FPGA FPGA_TCLKA ——PAMC3_TCLKA Clocks
25MH:z EN —P®AMC4_TCLKA
a1} rsTH ¢ PLL2 PLL 4 'y

4 4
T T y'y T y'y AMCx_TCLKA_EN
CDCM_CD  CDCM_RESETN

, AMC1_PCIE_REFCLK
DS91M124
osc MLVDS »AMC2_PCIE_REFCLK  AMC
100MHz repeater Fabric
AMC_FCLKA ——>aMc3_pCiE_ReFcLk  Clocks
En ————>AMCd_PCIE_REFCLK

AMCx_FCLKA_EN

Figure 10: IPMC Test Board clocks architecture

The on-board FPGA has four PLL used to generate several clocks. One of the clock source is the
100MHz oscillator that feeds PLL2 and PLL4. PLL2 feeds a CDCM61001 from Texas Instrument
used to generate a “clean” clock for PCI express applications.

PLL2 also provides a clock to PLL1 through a resistor divider because PLL2 output is a +3.3V level
and PLL1 input is at +1.8V. Be careful with this clock frequency because this resistor divider acts as a
low pass filter with the input pin capacitor.
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ATCA Synchronization Clock

ATCA synchronization clocks are used to synchronize ATCA boards inside a shelf. The ATCA Test
Board can use the CLK3A clock to distribute or receive a clock from the ATCA backplane. An M-
LVDS transceiver DS91C176 from Texas Instrument is used to select the clock side (Rx or Tx) and
enable or disable the clock with the ATCA E-keying process. The two control signals are managed by
the IPMC Mezzanine on the IPM_IO.

DS91C176 control signal IPMC Mezzanine 10
ATCA CLK3 RXEN N IPM 10 11
ATCA CLK3A TXEN IPM_10 12

Table 7: CLK3A clock control signals on IPMC Mezzanine

AMC Telecom and Fabric clocks

The AMC specification provides two types of clocks, Telecom Clocks and a Fabric Reference Clock.
The ATCA Test Board provides one clock to the AMC Telecom Clock A and on clock to the Fabric
clock. PLL4 provides the TCLKA to the four AMCs through a fan-out M-LVDS buffer DS91M124.
Each AMC TCLKA clock can be enabled or disables by the IPMC Mezzanine by AMCx_TCLKA_EN
signals.

In the same way, the board provides a fabric clock FCLK to each AMC. These clocks are also
distributed through a M-LVDS buffer and can also be enabled or disables individually by the IPMC
Mezzanine. The activation / deactivation of these clocks should be part of the ATCA E-keying
process.

TCLKA DS91M124 control signal | IPMC Mezzanine 10

AMC1 TCLKA EN IPM_10 7
AMC2_TCLKA EN IPM_IO 8
AMC3 TCLKA EN IPM_IO 9
AMC4 TCLKA EN IPM_IO_10

Table 8: TCLKA clock control signals on IPMC Mezzanine

FCLKA DS91M124 control signal | IPMC Mezzanine 10

AMC1 FCLKA_EN IPM_10 13
AMC2_FCLKA_EN IPM_IO_14
AMC3_FCLKA_EN IPM_10_15
AMC4_FCLKA_EN IPM_1O_16

Table 9: FCLKA clock control signals on IPMC Mezzanine

Reset
An active low reset coming from the RTM push button is connected to one FPGA dedicated clock
input. This reset signal is also connected to the IPMC Mezzanine reset input.

AMC Fabric Interfaces

AMCL1 and AMC2

Fabric interfaces of AMC1 and AMC2 are connected together for high-speed transfers between these
two mezzanines. The 20 Rx and 20 Tx high speed links of these mezzanines are fully connected.
BEWARE: THESE LINKS HAVE NOT BEEN TESTED YET.
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Note: Rx is from ATCA Test Board point of view
Itis a Tx port from AI\Q(Z mezzanine

A

‘\
1 AMCL TX xx
Rx 20 > Tx
AMC1 RX xx
Tx < 20 Rx

Figure 11: AMC1 and AMC2 inter-connections

AMC3

AMC3 slot Fabric interface is partially connected to the ATCA Fabric interface through J23
connector. Figure 12 shows AMC ports connected to the ATCA connector. DS25BR440 LVDS buffers
from Texas Instrument are used to connect or disconnect these high speed signals from or to the
ATCA backplane through the ATCA E-keying process. The IPMC Mezzanine deals with this process
by turning on or off these buffers. Table 10 shows signals used for this mechanism. Buffers also
provide LOS indication that can be read by the IPMC Mezzanine. BEWARE: THESE LINKS
HAVE NOT BEEN TESTED YET.

PCIE C TO B PWDN N PCIE C TO M LOS N
L TO_B — , L TO_VE LS
PCIE_C_TO_M_PWDN_N PCIE_C_TO_B_LOS_N
Note: Rx is from ATCA Test Board point of view J23 connector
Itis a Tx port from AI\Q( mezzanine Fabric Interface
"« | PCiE_M_TO C x PCIE_C_TO_B_x Channel 1
Rx[4..7] ) 45BRAN 4 > Tx[0..3]_1
PCIE C TO M x PCIE B TO C x
Tx[4..7]< 3 4 Rx[0..3]_1
GETH_M_TO_C x GETH_C_TO_B_x Channel 2
Rx[8..11] 4 D525BR44 4 > Tx[0..3] 2
ry
GETH C TO M x__ L~
Tx[8..11] < 3 Rx[0..3] 2
N

GETH_C_TO_M_LOS_N GETH_C_TO_M_PWDN_N

GETH_C_TO B LOS N *—— —— GETH_C_TO_B PWDN_N

Figure 12: AMC3 and IPMC Test Board backplane inter-connections
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AMC Fabric DS25BR440 control signal | IPMC Mezzanine 10
PCIE C TO B PWDN N IPM 10 3
GETH C TO B PWDN_N IPM_10 4

PCIE_ C TO M_PWDN_N IPM_10 5
GETH C TO M PWDN N IPM 10 6

PCIE C TO B LOS N USR 4

GETH C TO B LOS N USR_5

PCIE C TO M LOS N USR_6

GETH C TO M _LOS N USR_ 7

Table 10: AMC3 - backplane connections control signals on IPMC Mezzanine
C_TO_M = Carrier to Mezzanine, C_TO_B = Carrier to Backplane.

Back panel Interfaces

Ethernet

The ATCA Test Board back panel provides Ethernet connections with the IPMC Mezzanine. The
Ethernet link runs at 100Mbit/s max. There are two ways to establish the Ethernet link:

e The Ethernet connector at the top rear of the board
e The ATCA backplane Base Interface through J23 connector

A switch device TS31110 from Texas Instrument allows a selection between these two links. This
switch is controlled by the IPMC Mezzanine with the BASE_INTF_CH_SELECT signal (O=base
interface, 1=Eth connector) or by an on-board jumper. The Mezzanine can also control the two
Ethernet connector led. The following figure explains the Ethernet architecture:

Ethernet
magnetic

ETH_LED2
ETH_LED1

F 3

TS31110
switch

IPMC Eth|« >

v

»
v

Ethernet
Connector
—

J23 connector
Base Interface

F 3

Select

4

0= Base Interface
1= Ethernet connector

Figure 13: Ethernet link architecture

Ethernet
connector

J19 Jumper
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Figure 14: Details of the Ethernet selector jumper J19

ATCA Test Board signal IPMC Mezzanine 10
BASE_INTF_CH_SELECT USR_3
ETH_LED1 USR_1
ETH_LED2 USR 2

Table 11: Ethernet control signals on IPMC Mezzanine

uUSB
The IPMC Test Board has two USB port:

e One is connected to the IPMC Mezzanine

e The other is connected to the FPGA through a FT240X device from FTDI. This device is a
USB to 8-bit parallel FIFO interface that makes it easy to implement USB interfaces with the
FPGA. Drivers can be found on the FTDI web site. One driver allows using the USB link as a
serial COM port.

UART

The IPMC Test Board provides one UART connector connected to the IPMC Mezzanine UART port.
The following schematic shows the connector pin out. This pin out is compatible with the USB/RS232
cable ref: TTL-232R-3V3 from FTDI.

J16

S O R

Figure 15: UART connector schematic

FPGA

Architecture
The ATCA Test Board has a FPGA connected to IPMC Mezzanine signals and other interfaces (see
figure below). It can be used to probe or source signals and for many other applications.
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IPMC

Clocks
h 4
FT240x (> USB

FPGA
CERN |a N <:> ADC 12C busses
MMC | v

Config.

Mem

Figure 16: IPMC Test Board FPGA JTAG architecture

Configuration

The FPGA is associated with a configuration memory (Altera EPCS16). The Altera Cyclonell FPGA
used on the board is based on a RAM technology. At power-up the RAM is not configured and the
FPGA configures its RAM from the configuration memory.

There are two ways to configure the FPGA:

e By using the JTAG bus. The JTAG bus allows programming the FFGA RAM. In this case the
FPGA will lose its firmware after a power-down. Or the JTAG Indirect Configuration method
with the Serial Flash Loader can be used to write the configuration memory (see Altera
application notes)

e By using the FPGA configuration connector. In Quartusll software, the mode “Active Serial
Configuration” must be chosen. This mode directly programs the EPCS16 configuration
memory.

The easiest way to program the FPGA or/and the configuration memory is to use a USB-Blaster cable
(or a Terasic-Blaster which is cheaper) and the Altera Quartusll software in JTAG mode or Active
Serial mode. Below is a view of the Quartusll programming window.
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Figure 17: View of the Quartusll JTAG programmer

Another way is to use the JTAG bus driven by the IPMC Mezzanine. The board has a jumper J22 to
select the JTAG master: the IPMC Mezzanine or the JTAG connector (see JTAG section). In this
mode the IPMC Mezzanine firmware must have the capability to drive the JTAG bus.

DDR2

The IPMC Test Board has a 1-GBit DDR2 memory MT47H128M8CF from Micron connected to the
FPGA. It can be used for any user application. CAUTION: THIS DDR2 HAS NOT BEEN
TESTED. Moreover there is a mistake in the schematic: the DDR2_DQ(7) signal is not connected
to the proper FPGA 10 Bank. The FPGA cannot drive this pin when configured in DDR2 standard.
One way to use the DDR2 is to use only the 4-bits DQ(0..3) and merge 4-bit data into 8-bit data in the
FPGA.

MMC slot

The IPMC Test Board has a slot dedicated to the MMC mezzanine developed by the CPPM laboratory
and CERN. This MMC is connected to the IPMC Mezzanine through AMC standard signals
(MMC_EN3_N, MMC_EN12 N etc... see AMC section).

Moreover the MMC mezzanine has some “local” signals for AMC mezzanine local control (AMC
power supplies control, FPGA firmware loading... See CPPM MMC specification for more
information). These signals have been connected on the IPMC Test Board FPGA in order to emulate
an AMC mezzanine.
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MMC_RESET_FPGA_N -
- r iy LEDs s 888
MMC_RELOAD FPGA N <« | Local Temperature ¥
MMC_FPGAL_INIT_ DONE —»| FPGA
Connected - - - MMC AD7414 connector
o IPMCTest ) MMC_FPGA2_INIT_DONE  — ~
ol MMC_REG_ENABLE — Localmezzan ine 1
MMC_DCDC_ENABLE e lators i2C| 4 -
MMC_LOW_VOLTAGE_POK — | & pswitch MMC_LOCAL_12C
+3.3VMMC_MP
120 Jumper

Figure 18: MMC mezzanine slot “local’ signals

The J20 jumper emulates the AMC mezzanine micro switch, an AD7414 temperature sensor is
connected to the local 12C bus. Other sensors can be connected to this bus through the MMC 12C
connector.

JTAG

IPMC Mezzanine Debugging

The first JTAG chain is dedicated to the IPMC Mezzanine. This chain is accessible by the “Mezzanine
debug connector”. This connector is a standard ARM 20-pin debug connector. Several USB to JTAG
cables are available on the market.

The NGX ARM USB JTAG from NGX Technologies is well suited for the IPMC Mezzanine
Debugging.

Figure 19: NGX ARM USB JTAG in-circuit debugger and programmer

FPGA and AMC JTAG
The second JTAG chain is used for the FPGA and the AMC. This JTAG chain is driven by:

e The 10-pin JTAG connector
e The IPMC Mezzanine Master JTAG port

The selection of the JTAG chain driver is made by J22 jumper located closed to the 10-pin JTAG
connector.
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This chain goes to the FPGA and the four AMC. For each AMC a Jumper allows to choose whether
the AMC is included in the JTAG chain or not. The following figure shows the architecture of this

JTAG chain:

JTAG

Connector

TDO »
L]

DI *®

F 3

Master TDO

O
=

(a

Master TDI

|

F 3

74cbtlv3257

FPGA

TDI

TDO

TDI TDO

AMC1

»

AMC2

TDI TDO

74M%¢1G3157

-

YNG3 7

.

AMC1_JTAG_Select

AMC2_JTAG_Select

F 3

J22JTAG_MASTER_SELECT

Figure 20: FPGA and AMC JTAG bus architecture

An Altera USB-Blaster or Terasic-Blaster cable can be used to drive the chain with the JTAG

Connector.
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1. Debugging with LAPP IPMC Test Board

The on-board FPGA is connected to most of the IPMC Mezzanine signals. Therefore the FPGA is an
excellent tool to probe or drive IPMC Mezzanine signals. The user can build its own FPGA firmware
according to its debugging needs or the default firmware can be used. This default firmware allows the
use of the two following tools. Note that these tools works with the Altera Quartusll software with the
USB-Blaster or Terasic-Blaster cable connected to the JTAG connector. NOTE: The FPGA must be
powered on to use these tools. This means that the ENABLE_12V signal must be at a logic “1’.

Signal Tap logic analyzer

Altera Quartusll software provides a tool named “Signal Tap”. This tool is a logic analyzer for signals
listed in the setup tab (see Figure 21). The user can select the trigger type (rising / falling edge, low /
high level) and the trigger signal. The right window of Figure 20 shows the signals analyzer after a
trigger condition occurs. In the default design, signals are sampled at 10MHz and stored in a 2k depth
RAM.

e e ———— m
o SigaalTap T Logic Anal .. = 1! SignalTap 1 Logic Analyzer - Y:/ATLAS/LAPP_IPMC_test_board/VHDL/LAPP_IPMC test board/Quar... ‘Eléu

Fle Gt Vew Promct Processng Tooks  Wndow mep erch aller s, com 9 Ele Edt Vew Project Ppocessing Tools Window Hep ) Search altera.com @

Instonce vuragers 7| ()] | (K] oacque (8] X | J7AG Chan Configraton: TTAGready 4 % | || metance Manager: | (B oacquire X | JTAG Chain Configuration: ITAG ready x
Instance suts LEs: 2043 [ P e v = I | || mstance Status LEs: 2043 MM | re: [USE Haster 56 2 (o)
B auto_sig... totrunng A eels Fe] [ auto_siq... Notrunning 2043 cells 2764 I
Device: | Devee: (@1 EP2C35 (0x02084000) v | [ scanchain | [l
. m i ..?i SOF Mendger: | %, . ; SOF Manager: |3, |l B il
rigger. 201308104 18.25.42 80 Lockmoss | " Al o changes - Iog: 201310604 16:26:27 #0
| Bata Enabie | Triguer Ensbe | Triger Conitions | Type [Alias Name N sl E o wmo a0
Tywe | Al | % |17 -] HANDLE_SWITCH - | -
19, E l % ! ENABLE_12V
1 i1 I SYNQOR_ALARM
X [ PLIC_ALARN_B
L B PIIC_GOOD_A =
o B i PIIC_GOOD_B
in PUUB_A_SCL_FPGA

PUB_A_SDA_FPGA L4
PMB_B_SCL_FPGA
IPMB_B_SDA_FPGA
PMB_L_SCL_FPGA
PMB_L_SDA_FPGA
1GT_I2C_SCL_FPGA
1GT_I2C_SDA_FFGA
SENSOR_[2C_SCL_FPGA
SENSOR_2C_SDA_FPGA
AMC1_EN1Z_n
AMC1_EN3_n
AMC1_ENABLE_n
AMCI_FLT1Z_n
AMC1_FLT3_n
AMC1_PMB_L_ENA
AMC1_OREN_n
AMC1_PG12_n
AMC1_PG3_n

M ANCI_PS1_n « v

Al | 5 | Elpatz | &dsetp
Bl aute sgnaino 0 B auto_signaltap_0

0% 00043 100% 00:02:43

520 1 (O

B

=M E

i i e o

b () B3 B

Figure 21: Left: setup view of the signal tap tool. Right: data view.

The analyzed signals, the sampling frequency and the memory depth can be easily modified to comply
with user needs. In this case the design must be recompiled and the FPGA firmware reloaded.

GUI signal probe

Quiartusll software also provides the “In System Sources and Probes” tool. This tool allows reading or
writing signals through the JTAG interface. Moreover, Altera provides TCL functions for accessing
signal with a TCL script. The ATCA_Test_Board_probe project provides scripts written in TCL/TK
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for visualizing the state of almost all IPMC Mezzanine signals. The following figure shows this
graphical interface.

T
74 lapp_ipmc_test_board_probe Eh
Harcware found

Hardware: USB-Blaster [USE-0] Device: @1: EP2C35 (0:020B40DD) |

AMC [Mmc [PV & USR 10 | 1PMC signals | sensors
AMCL - TP52358A.
Enablen: 1  PS1m 1 IPMB_L_EMNA: 0
EM3 n: 1 PG3 n: 1 FLT3 n: 1
Read
EN12 n: 1 PG12 n: 1 FLT12 n: 1

OREM_n: 1

AMC2 - TPS2358B
Enable_n: 1 PS1 m: 1 IPMB_L_EMNA: 0

Read EN3_n: 1 PG3_n: 1 FLT3_m: 1
ea
EN12 n: 1 PG12 n: 1 FLT12 n: 1
OREM_n: 1

AMCS - TP52459
Enable_n: 1 PS1 m: 1 IPMB_L_ENA: 0

- EN3_n: O PG3_n: 1 FLT3_n: 1
Ea
EMN12_n: O PG12 n: 1 FLT12 n: 1
QREM_n: 0

AMCA - LTC4222
Enzblen: 1  PS1m 1 IPMB_L_EMNA: O

— EM3_n: 1 PG3_n: O FLT3_n: 1
ea
EN12 n: 1 PG12_n: O FLT1Z n: 1

OREN_n: 1

GATLAS  lapp)

Figure 22: View of the probe tool

To use this tool:

e Connect the USB-Blaster (or Terasic-Blaster) to the JTAG connector

e Open the Tcl console in Quartusll: View — Utility Windows — Tcl Console

o Type the following command in the Tcl Console:
exec quartus_stp -t tcl_script_path/lapp_ipmc_test board_probe.tcl tcl_script_path/
EX: exec quartus_stp -t C:/Tcl/lapp_ipmc_test_board probe.tcl C:/Tcl/

Advanced GUI debugger

This graphical interface is also build with TCL/TK scripts interfaced with the Quartusll “In System
Sources and Probes” tool. This interface allows probing IPMC signals, but also driving some of these
signals. BEWARE: The FPGA drives some IPMC signals. Then if this interface is used with the
IPMC Mezzanine plugged on the ATCA Test Board, some conflicts can happened and destroy FPGA
or IPMC Mezzanine 10s. It is not recommended to use this interface with the IPMC Mezzanine
plugged. This interface has the following features:

o ATCA Test Board 12C component access (Temperature, voltage, current monitoring, AMC
power controller access etc...). In order to drive 12C busses with the FPGA, add 0Q
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resistor for R214 to R223. Be careful: when the +12V supply is not enable the FPGA is

not supplied and 12C busses are pulled low.
e FRU & SDR EEPROM access (read and write)
e AMC and MMC signals reading and writing (Enable_3.3V, Enable_12V etc..)
e |PMC IO reading and writing

This interface has been first designed for testing the LAPP_IPMC_Test_Board.

| & lapp_ipmc_test_board_debug

Hardware: USB-Blaster [USB-0] Device: @1: EP2C35 (0x020B40DD)

||| Sensors |Eepmm |AMC |IPMC signal;lgu(ks‘
1Q65033QMAL0 - ATCA Power Interface Module

Status: (63
HU_CAP voltage: 91.54V
: -48Y current: 0.094A
Register (hex): ’E Read | Read All 1]
-48V A voltage: 46.8Y

-48V B voltage: 46,15V
Temperature: 44 128C

LTC248% - Current and Voltage Monitering

Command (hex): |0 Write | Read 0 1] Read All

+3.3V power: 3285V 0333 A
+1.2V power: 1190V 0144 &
+5V power: 4993V 0.021 A
+L.8V power: 1820V 0.030 A

LTC4151 - +12V sensor

Register (hex): |0 Value (hex): |0 Write | Read (1] Read All | 01452 & 12025V

AD7414 Temperature Sensor

Read 058 22.75C

ADT7904 channel 1 - ADC for 2C meniteoring
Register (hex): ’ﬁ M Read | IPMB_A_SDA: 2,87V
IPMB_B_5DA: 2.99V
IPMB_L_SDA: 3.53V
MGT_I2C_SDA: 313V

ADT7904 channel 2 - ADC for 2C menitering
Register (hex): ’ﬁ M Read | IPMB_A_SDA: 3.34V
IPMB_B_5DA: 3.03V
IPMB_L_SDA: 3.32V
MGT_L2C_SDA: 3.5V

Figure 23: View of the advanced debugger tool

To use this tool:

e Connect the USB-Blaster (or Terasic-Blaster) to the JTAG connector

e Load the FPGA firmware. The firmware is located in
“LAPP_IPMC_test_board_advanced.gar” file.

e Launch the TCL script with the following command in the Quartusll TCL Console:

exec quartus_stp -t tcl_script_path/LAPP_IPMC_Test_Board_advanced.tcl tcl_script_path/
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IV. Errata

12C busses
12C busses are disconnected from FPGA (R214 to R223 removed). When the +12V supply is disable
the FPGA is not supplied. In this condition 12C busses are pulled low by FPGA 10s and can cause

troubles on these busses.
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V. Annexes

A. Schematic

Date: 23/10/2013 Page: 24
Author: Nicolas Letendre — Atlas LAPP team



8 7 6 [ 5 4 3 2 1

y _carrier

at ca_board_cut anwa

P3V3_| PM
14| davoo e
N
us OPTI ONAL TO ENABLE +12V T AAA
1K 8220045 VP12 VP12
R7 .
10.00M ENABLE 12V [TN>» T ’\él\g\/ VP12 M AN,
ESD_SEG 1 1 AN\ T
16 o0
- U1l Q
2 R8 Q 10 1w voor_J 8 S Rreo +12V
ESD_SEG 2 /\/v\, C 7
10. 00M + 1000 O 1 ACPL 217 4 SynQor SEs= > 17A DL /3 BLANC PLCC 2
' N oy = 4TN_T 1 7w DO DC w6 ar— *L cs N
eso,see 3|3 SHELF G\D T2 | 3 CllN6T PQB0120QEALY | - 10U 3900U
] 3_lun vour- |4 Re3 10. OK
Q >
RLE l P3V3_| PM ZS r1
HOLD- UP CAPACI TOR v L Zr .
33
SEE ATCA REQ 4. 96 CHARGED AT 90V 2
SHELF GN\D >
U N R18 L
o I 10. 0K L
w > L
1 1 F1 DA | L
= AT 3w 82 55 a1l [OTT> SYNQOR_ALARM
1 [rex -48V. Aj'—égz\/ 7A 3 B z %‘ §§ Lo C,G\‘D% IF DNC= N. C
] - VRTN_A '
g’*lg‘) % & 'ASV*B:I_JAF}\]'JOQZ \ 4 |vrrn s PO fose %%7 MGT | 2C _SCL | 2C ADDR=0101111 bva 1P PSY | P VPL2
— — 2C_DAT —
B L I T - v o e Aoy ‘ 5 |owerc S |25 \ MGT_| 2C_SDA
5| e e 1A0A 10000 o, P lovac BYnQor SXCAS
@ ey Al 30 852 AAA . | Q65033QVALL: g - LT T2 T3
17 _wime |o & EARLY Bl 31 L/E\/BZ SHELF_GND 5v
18 _|wzme |— | g F 1A 1A P3V3_I PM 5 - 5 s 5 s
Co| N |& enie Al 32 4 F7 A 2 10000 ri2 P5V_| PM +3. 3V i @ i @ i @
21 _|wri_rne ﬁa—) | EMBLE:BM 8 SHELF GN\D ' = 5 = 5 = 5
zzngfmmg 8 |1 ]A/\/BZ +5V L . 3. 6A = = .
= wol 5 0 F8 1A 50vA | ©I3 cal .| as
19 lana |5 _IIE|e ol [ 2 “T1ou 100
20 |rnee 22| |Ye mas| O3
EE O g wal 9 4
fme BOR Eoe L
_|rRTN B g HAG 6 = = =
28 = warpl_ 12 7
L
o a1 | PMB A SCL
. £ sas | PMB_B_SCL
6 5 |f[z 14
N o] smal 14 | PMB_A SDA
C g| ome | PMB_B_SDA
n o
SHELF GN\D Nl
= FACE PLATE HANDLE SW TCH ( S1)
P3V3_| PM
- REF. SCHROFF : 20849235
‘ ‘ ‘ ‘ ‘ ‘ e NORMALLY CLOSED
¥[¥ ¥ ¥ ¥ [x¥ | ¥ [x 4g
o| o o o o o o o ) s
sio Lo Lo Lo (o (o (o e
— — — — — — — =
Rl Rt IR5 CR6 <RI JRL N
> T2 > [OOT> HANDLE_SW TCH_N
~| HA<7..0> R177

(=} — o ™ < [Te} ©
Gciocoda Sra T,
C1.C2/C3/C4/C5,C6/C7,C8 R4 o

SEE PICMG 3.0 SEC 2.4.1.5

£ M A @ @ @@ CREATI VE COWON LI CENSE LAST @l FIED: Mon Jul 21 10: 04:.13 2014
POVWER SUPPLI ES lapp) /15 e 75 1

| pnc_test board USE ONLY W TH LAPP AGREEMENT.

L atme [/ fatlae oh
Laboratoire d'Annecy-le-Vieux WI/\: Yy f\J | (‘7, S. f ‘
de Physique des Particules 3 TR S

http://1app.in2p3.fr/
2

8 [ 7 [ 6 5 [ 4 [ 3 [ [ 1




8 7 [ 6 [ 5 4 [ 3 2 1
VP12
w12 M [T : :
o 7wz
C33 i u
100N 2 2
Ptca1mi
= G = w SENSCR | 2C_SCL
- soal 7 BT HSENSCR | 2C_SDA
4gAERO
SgAERl ADI N 5
8
| 2C ADDR: 1101010
VP12 o
P5V
=b g A
P3V3 ul Pav3 |
47T47U SR 9y § g ey 29 Loul  [LOON
+1. 2V e +3. 3V = =
. R26 = Nmasyﬂ 7 10U R36 ’ 1 03900
3A 10. 0K PHVODE gl 10. 0K 3A N ula
' | t 36337 = P3VA M 8 2
P1V2_GOD 13 2 P3V3_GOD P1V2 4& " 2&%%&@%—} -2k
11 TRACKSS2 TRACKSS| a é& PIV2Z M 10 |gp - -
P1V2 Cc23 Peoc2 Peoct 100N P3Vv3 P5V o8 |tc2499 cA| 38
test_pin 100N_[—— 8% BOSTL | —==— 27 test_pin PSV M 12 lom caa| 37 P5V
0. 009 16 |sws sw_1| 26 0. 009 P1Vv8 sve 1A% cacoi 36
Ta| TEST_1 , AAA, PLV2 M 47TON L1 [ APy su 2l 27 L1 ou PRVE M AAA, e L ITEST |[T6 ae
VON2 VONL =
Red N I I ==YV R38 17oe w3 0
w8 R3445. 3K 18 oo . Ra4
70— 28 20 |ous oo Eﬁize
J— R30 R32 _l &1 21 _lous
10. 0K E : 10. 0K 47U P5V 22:0-114 REF+ 29 O
%ri R42 1K 23 _loms REF- % R45
AN fjov g
L L L — = VCOM = 3. 44V L n
2. 21K 10U ™
R43 c38 1 % 846
V2 - |2C ADDR 0010100
P3V3 P3V3 N
i L <k e P1V8 it
PRV @22 @ u2 P3V3 10ULO o per vrr Ps O~ —1
47q—47u 8 iyt gy o ;"NIT‘Tﬁ %2 C30 tps51200 U3 - POt
55 55 | 14 L 5V 7_fen win_10 - . 1 ,
+1. 8V RT g 10U + L/\l/o\/o\t ) Pm*g 40 test_pin PSOli
R27 = MODE/ SYNC R37 ; o REFI N REFOUT ( ) )
3A >10. 0K PHVODE gl T 10. 0K 3A RAO 2_|woan VOl g 1_[TEST T8 P6 1
[ t c3633s—~ = 2 vl 5T 100N oyl 10y 10u] pr O+
P1V8_GOOD P5V_GOD 1OU 1OU 4_lean § an O
- 13 _ | rrackssz TRACKSSL|__ 2 - 100K [ T 1 s
117 —4 R41 42 c43 ‘o4 pg O
P1V8 €25 st sy 28 P5V 03% N —Fss —Fse . 1
test_pin Zf 100N _[—— 8% BOOSTL | —==— La SOWL% test_pin iy pog O
0. 009 L2 16 |swe 1 sw_1l 26 L 1 |
15| TEST_1 AN, PLVE M 680N TLTM; v ZWT 1.3y PSV.M_ AANA, . 1 _TEST |77 = = pLo =
) 15 |voe vou| 28 ‘ Pll() 1 )
R25 AN\ 12 |vre2 EE vee1[ 3 AN\ R39 1
20 20R258K 7%.3%%( PL2-=
P13 1 |
R pu— L, B R33 | o2
> 10. 0K T 47U

PONER SUPPLI ES 2

ATLAS

'ap:@ %E}’?EP IMENT

hitp://atlas.ch
de Physique des Particules 3 > g T mmae

@ @@ CREATI VE COVMON LI CENSE

LAST MCDI FI ED: Mon Jul

21 10:04:14 2014

ETUDE: LAPP Atl as

PAGE: 2/ 16

| pnc_test board

DESSIN. Ni Co LETENDRE

SHEET: 2 / 16

USE ONLY W TH LAPP AGREEMENT.

> l

[ 3

http://1app.in2p3.fr/
2 l




8 7 6 5 Z 3 [ 2 1
+3V3=P3V3_I| PM
2 con_ipm controller 124
AMCO_PS1# PS1#_0 Pt 1l 123 (TN AVCL PS1#
+3V3=P3V3_| PM AVCOENABLE? ST 5 —{EweLe o eveier 1l 125 TIPS AMCL~ENABLE#
<7..0> U7 " con ipm controller ANCO | BB L ENA SO | PAB- L_ENABLE 0 | PNB- L_ENABLE 1 TOTS AMCI [ PVB_L ENA
— 235 EzZ TDI p AVCO ENS N QTD 2 {ve_eneLe o ve_enste 1l 127 RIS ANCTTENZ N
0o 115 U] o112 E77 p AMCO ENIZ N <TO 6 _|Pv enseLe 0 porenveie 1| 128 ST ANVCTITENIZ N
1 237 o s el 113 E77 losie. AVCD”PG3_N f—{ve_eom.0 W_coD 1123 AVEL~PG3 N
2 116 e |04 - o234 EZZ TCK H AMCO"PGLZ N I X, Por_coco 1 130 2 AMC1I_PGLZ N
3 735 e |50 << AMOOFLT3_N S g —{"PFALT O WPt 1312 AMC1_FLT3_N
4 117/ e S0 Tove A s l_120 | PMB_A_SCL AMCOFLT1Z N y Sy PR FALT 1 152 o AMCLI_FLT1Z N
5 239 e [O5 | ove A son| 121 [PVB_A_SDA AVMCO_OREN N OOT} 11 Pwrarinco P crine 1l 133 PP AMCL—OREN N
oS . ¥
S S g % \ve5sc| 242 | PVMB B SCL AVC2_PS1# 13 tesiz 2 Pt sl 133 ¢TNT AVC3 PS1#
S| 543 [ PVB_B_SDA AVCZ ENABLES  SOUT— —javeier 2 eveier 3l 130 OIS AMC3~ENABLE#
- AVCZ | PR L ENA - T 72— e e 2 e eneie 3l T3 IS AMC3 | PVB L ENA
AVC2 ENG N QTD NP_ENABLE 2 WP_ENABLE 3 TOTS AVC3 ENG N
to ATCA Z1 connector AMC2 EN1Z N <0 17 |pvr EnveBLe 2 Pvr EnveLe 3| 139 o> AMC3 EN1IZ N
Lo e +3V3=P3V3_| PM USR<L. . 35> AVEY PG N f5.oe. e e AVC3“PG3 N
. - u7 con_ipni_controller . . ﬁ% II::)E;%S N )7)%? VP_FAULT 2 NPEALLT:3?:2‘3(4( ﬁ%—ﬁf—% N
USR 1 USR 3 PWR_FAULT_2 PWR_FAULT_3 o
ATCA LED FROM CONNECTOR J5 2 76 oo vena| 198 4 ﬁ% BLQ&ZNN M it v o NG | 142 Syt ﬁ%-&&zm’\'
5 78 200 7 o L
ATCA_LED3 6 79 T e e 201 8 AMCA_PS1# Z¢tesiz_a psir sl 146 (TN AVCS PS1#
ATCA LED? . P wn | 203 11 AVCA-ENABLE#  SOUT}— 53 —|evelers evewer 5| 107 PO ANMCH~ENABLE#
ATCA LEDL O e 12| 204 12 AVCA | PV L ENA  SOOTH-55—1ve Lavate.« e ewaue 5170 TOOS AMCS | PVB L ENA
023 3 o6 1 AVCA_EN3 N SOOI} 5[ —{v evee. s 20 {OOEy AMES EN3_N
ATCA BLUE LED m b2 U 18 84 L usR 151500 1s AVCTENIZ N COUT} 56— ovste.s i EveLe 5127 {UITS AVCSENIZ N
D20 _ L L o 14 . . - ) > ) !
;3 EN 7 S P N wr 18| 209 10 AVCA”PGIZ N S— 5§ P coD ¢ Py oo 5| 122 TR AMC5 PGLZ N
@ 2 USR 17 e 20| 210 20 AMCA~FLT3~ S oL v FauTs NP_FALT 5|05 2 AMC5_FLT3
P3V3 I PM N N N 18 88 _|usr 18 = AVCATELT1Z N iP\I‘R_FALLT_4 P\ARFALLTJ% AVCSFLT1Z N
21 82 USR 21 SR 22 %%:23 22 AMCA”OREN N gﬁw&m NG 4 PUR_CRI mﬁs% AMC5_OREN N
23 24
~ 25 97l Gnoe| 214 26 AMCB_PSL# 32 tesizs psir 7l 121 ¢TNT AVC7 PSL#
RA9 27 93 o e a0 216 30 AVDO ENABLEY SO 55— vt evewer 7128 PO ANC/~ENABLE#
wo«  LED FOR ATCA 29 04 |iena oo 215 28 AVDS_ | PVB_ L ENA - T35 e L eve e - ewous 73 30 JOOTS AMC7—| PVB_L_ ENA
sz ‘ FULL- Sl ZE AMC CARRIER R w51 e AR ENTZ N SO 29 e evec e purcvete1|_ 101 PRI AVETENGZ N
TP33WAD80 . N AMC6_PG3_N 20_Ive_aoo_s vp_coo 7| 162 AMC7_PG3_ N
35 98 _|usr 35 ANVC6PGLZ N AP\/‘R_C{ID_G P\ﬁRﬁGCODf7& ANMC7PGLZ N
riva| 3 EXT_RST_N AMEEFLT3 S— 15 —{MPFALT S w_raur 7 100 TR AVC/ FLT3_N
4 - USER |/ Cs AMC6™ |:|_'|'12 N H:gp\mjm_te PWR FALLT77L AVC7 ELT1Z N
rp'm ol 1 o5 AMC6_OREN N gﬂw&m NG 6 PVR_CRI mj% AMC7_OREN N
L i USR<1> —{ALTAS OT> ETH LEDL 46 168
T e BB A8 EL e R neai— 1net %
<3> ——AL (@9 <UU !
il | BASE | NTF_CH_SELECT PO = o1 e Covacs L
w TIV3IPIVS I PM., Henses ALLASH 4 L To.B LeE N AVCAENTZ N SO 20 A eveies
| 223 [ rstn @] 171 TD: USR<a2 s E PO E C TO M LOS N AME PGS N 25— e e
HANDLE SWTCHN 224 | pere swrn ol Yot o s USR<7> ALTASH TN GETH C TO M LOS N ANVCS—FLT3N $— 53] 53 e pmars
con SH 220 CefH R/ e | L/5  RX- AMC8”FLT1Z N 2o R FALTS
a1 L app 20RO 103 herae o 5| wol 177 AVCBZOREN N OO} 22— PR.cr N3 8
o|2 % AYAYAY %82 ATCALEDL | é E—O*%gg AMC managnent
oliCa VW 106 Jaroareos | & [ 181
o5/ 5 220 220 R51 P3V3_I PM | PM | O<1.. 16> +3V3=P3V3_| PM o< 6
'L ras u7 con_i pmi _controller IPM IO<1..16>
B UART _TX 57 | usr 1x snsr sal 183 SENSOR | 2C SCL . s i pmi _ 186 sl
UART TS 58 luwrers | o | sneonson| 184 SENSOR™I 2C_SDA , L 83 {imuiaa osl 185 3
UART_RTS g U |3 S lherizcsal 220 MGT I2C SCL &8 T 5 66_|imuios wiosl 188 7
MGT 1 2C spal 221 MGT_| 2C_SDA T 6 67 liemios ipmiosl 189 8
ng—\égus 188 USB_VBUS M = 9 69 lipmioo ipmioa1l 191 11
USB_DN 101 Jeen |3 1ov eneie| 225 ENABLE 12V 10 70 ]iPmio 10 iPvio2| 102 12
B N Aamal_226  SYNQOR ALARM “ 13 72 liemio1s Pmio1sl 194 15
Q | aawel_227  [PNC ACARM B 1 u1s 14 R iPvioael 195 16
MEZZ MASTER TDI 232 wster 1ol | & 2 loowerooona|_228 | PNC_PGOOD A E0 V+ - -
VEZZ MASTER TDO SOOI} 05 —{mster oo | = g fpowerancn s 229 | PMC_PCOOD_B 2_|E1  SpAl_5 MGT_12C SDA IPM1/0s
NEZZ MASTER TME <UD NASTER TG | 5 - R52
NEZZ MASTER TCK  SQOTt-431 VASTER T 2 3 |e2
NEZZ _MASTER TRST OO 8 L EEPROVI IPMI02> O a, P_GOOD
board managnment ) | PM | O<9> AMC3 TCLKA EN
g MGT_I2CSCL 6 |gn ALTAS > ~MS TCLKA
IPMI0O3> O PCIE C TO B PWDN_N | PMIOS10=  raras - AMA TCLKA EN
W, IPMIO<4>  QAAARGAGETH C TO B_PWDN N IPM1O<11> rrrrag—~  ATCA CLK3 RXEN N
@) | PM | O<5> PCIE_C TO M PWDN_N I PM | O<12> (ALTAS ATCA CLK3A TXEN
‘ IPM10<6> 0\ \RE6 GETH_C_TO M PVDN_N P PMLEOS1Ee [ALTAS > AMCL FCLKA EN
~N] IPM1O<7>  cyrae—,  AMCL TCLKA EN EMO=1a> [ALTAS > AM2 FOLKA EN
FRU & SDR EEPROM | PM | O<8> AMC2_TCLKA_EN EMO=15> ALTAS > M3 FOLKA EN
ALTAS
| 2C ADDR 1010000 | PM | O<16> ALTAS > AMA FOLKAEN

LAPP | PMC MEZZANI NE

lapp)

Laboratoire d'Annecy-le-Vieux
de Physique des Particules

@AMN

EXPERIMENT
http://atlas.ch

@) 00

CREATI VE COVMON LI CENSE

LAST MCDI FI ED: Mon Jul

21 10:04:15 2014

ETUDE:

LAPP Atl as

PAGE: 3/ 16

| pnc_test board

DESSI N:

Ni Co LETENDRE

SHEET: 3 / 16

USE ONLY W TH LAPP AGREEMENT.
http://1app.in2p3.fr/
2

5

[ 4

l

3

l




8 7 [ 6 [ 5 P3V3 4 3 2 1
— 0 u18
CURRENT LIMT = 8. 25A sn74l vIngSdcu P3V3
e FAST TRIP = 11.1A Ll 8
s [T AVCL DL [27ha ] 6 \nn, AVCL TDI BUFF
7_|ee2 N 33 54
5 85679 AMC1_TDO BUF 5 loa § 2y 3 AN, [COT> AMCL TDO .
AN DT AMCL_PVWR G0 RE9  pav3 AMCL PVWR
L el ~ vj_ % AMC1_MP P3V3_I PM
100N N 0 = il
A7 141  P3V3_IPM = <
] R58 R59 - R70 & PO~ [N 16 3 32K 3 32K 53
= 750 100 ) N N R72 § § R73 100N
- " = AVC SLOT 1
8 N © 3 - -
T 98 o’ S S o MCLTD B 100 [ TR BEREEEEE ol s, 1
1 moas= i 3 ‘élOUTlZA #5 S = —AX&:L;IT%S )%TMS @2@_ ©
L > B o b_pl
AVCL ENI2 N [TRD> 43 dewang 2 4 3 AMCLTCK $105 Jrox | | CON-AMEDPIES 1 uLe | PVB_L_SDA
o +12”\>/ & PGL2A Np, 27 @ AMCL_PGL2_N AMC1 TRST _#TRST# @ SCL_L ?? % Sekeuy SDATN 3
D , P PV TP AVCL_FLT12 N AL . Sm?fcjgoiq'”lﬂ] | PMB_L_SCL
P3V3_| PM A TS enaier 4L ¢TNJAVCL ENABLE# EnaBLE AMCL_| PMB_L_ENA
- 5o 12| TPS2358A 3 R65 5 - - 2 S5 -
AMCL_OREN N [T oRENA NS 6. 81K X g —{RSRvDs Pso#ﬂ 3v3 | M
o = o 1 RSRVD8 PS1# — ! < =
ég I NBA QUT3A 26/C1 WP = =] Rel MP S R74
~ O |IVDD3A
_L AVCL ENE N [TRD 20 Jpoan 133V pesA N33 AMC1_PG3_N <
C48 - - g FLT3A Np, 34 L
Loon wnr 58 & " enaal 32 AMCL_FLT3_N AMCL_MP - oavs
] 47N _J7IN_| J_lOON <l . —L 1U
= 49 mI TCSJ_ < ™ . R60 AMCL PVR T AMC1_PS1#
3.32K - cs5
L 1 AMC1_MP = 100N
1 1 .
— D4 J6
FAULT TIMER = 10M5 03 2 AMVBRE 0603_CMB sn74l vc13c33157
VERT_0603_CMVB AMCL TCLKA+ 74 oo —— 77 SOT- 23P3V
© @ AVCI TCLKA- 75 lroka Toke- | 78 B 0 -
2. 21K 220 20
e o %38:}3@ g I&Eﬁ,’*:%gg e AMCL TDI BUFF
B2
AMCL PCl E_REFCLK+ 80 |raunr | © AMCL_TDO BUHM _|a
@W— H A — gl 3 CON AMCL TDO
6 6 con_ant_b_plus P3v3
AMCL TX 00 P 11 peoon-8mebplus - 14 AMCL RX 00 P 2 RIS,
% AMEL_TX 00N 12_Jro- o[ 15 AVCL RXCO0 N @ AMCL TX 10 P oSN AME D BlUS o 100 AMCL RX 10 P Shte_spst_2054
AMCL TX 01 P 20 |was sl 23 AMCL RX 01 P @ AMCL_TX 10 N RXL0- ™o [ 99 AMCI RX 10 N @ Nl
% AVCL TX 01 N 21" lpa- ™[ 24 AVCI RX 01 N @ AMCL TX 11 P . s 106 AMCL RX 11 P >3l |97
AMCL TX 02 P 29 |vo: ne 32 ANCL RX 02 P @ AVELTX T1N——108 RAL- mar- [ 105 AMCI RX 11 N @ = L
% AMCI TX 02N RX2- - AMCI RX 02 N @ AMCL TX 12 P 115 |exaor mazel 112 AMCL RX 12 P S=a\D _
= <-> A=B
B AVCL TX 03 P 35 |oq, me:| 38 AMCL RX 03 P @ AMCL TXIZ N 114 Jaz- - [ 111 AVCL RX 12 N @ <SPARE IN 3TAG cHAIN
% AVCL TX 03 N 36_rc- e[ 39 AMCI RX 03 N @ AMCL TX 13 P 121 |oqse ss| 118 AMCL RX 13 P
AMCL TX 04 P 44 |ous sl 47 AMCL RX 04 P @ AVCL TX I3 N 120_|ras- mas [ 117 AMCI RX 13 N @
% AMCL TX 04 N 45 lpu- e rercl ™ 48 AMCL RX 04 N @ AMCL TX 14 P 127 |oqsr ass| 124 AMCL RX 14 P
AMCL TX 05 P 50 |wese sl 53 AMCL RX 05 P @ AVCL TX 14 N 126 |ras- o e o 123 AVCI RX 14 N @
% AMCL TX 05 N 51" les e [ 54 AMCI RX 05 _N @ AMCL TX 15 P 133 |ouse ass| 130 AMCL RX 15 P
AMCL TX 06 P 59 |ees sl 62 AMCL RX 06 P @ AVCL TX IS5 N 132 |ras- mas- [ 129 AMCI RX 15 N @
n % AMCL_TX 06 N 60_ e ™ [ 63 AMCI RX 06_N @ AMCL TX 17 P 145 |aare ars| 142 AMCL RX 17 P
AMCL TX 07 P 65 |was sl 68 AMCL RX 07 P @ AVCL TX 17 N 144" lrar- mar-[ 141 AMCI RX 17 N @
% AMCL_TX 07 N 66_ra- - [ 69 AMCI RX 07 N @ AMCL TX 18 P 151 |ouse ss| 148 AMCL RX 18 P
AMCL TX 08 P 91 |wes s 88 AMCL RX 08 P @ AVCL TX 18 N 150 |ras- s [ 147 AMCI RX 18 N @
RXE- ™[ 87 AMCI RX 08_N @ AMCL TX 19 P 157 |oqer es| 154 AMCL RX 19 P
AMCL TX 09 P 97 |wer es| 94 AMCL RX 09 P 156 Jras. ™[ 153 AMCI RX 19 N @
% AVCL TX 09 N 96_|re- ™o [ 93 AMCI RX 09 N @ AMCL TX 20 P 163 _|noor oos| 160 AMCL RX 20 P
A % AMCI_TX"20 N 162 |rxeo- eo-|_ 159 AMCT RX"20 N @

LAST MCDI FI ED: Mon Jul

21 10:04:15 2014

lapp) .

ATLAS|

EXPERIMENT

Laboratoire d'Annecy-le-Vieux
de Physique des Particules

CREATI VE COVMON LI CENSE

ETUDE: LAPP Atl as

PAGE: 4/ 16

DESSIN. Ni Co LETENDRE

SHEET: 4 / 16

| pnc

5.ch

_test _board

USE ONLY W TH LAPP AGREEMENT.

5

hitp://atle
l

4 l

3

http://1app.in2p3.fr/
2 l




8 7 [ 6 5 pava | 4 3 2 1
CURRENT LIMT = 8. 25A OOZE w1
FAST TRIP = 11. 1A sn74lvepgiosdeu po, P3V3
1 |ei'N 33
VP12 [T AVC2_TD) 2l i 6 pAnn, AVC2 TDI BUFF
7 |oe2 N 33
Zr - AMC2_TDO_BUF 5 loa § 21 3 AANA, [OT> AMC2_TDO l%sgN
G\D RS8 P3V3
L 56 J_ AMC2_PVR AVC2_ VP P3V3_I PM
100N <l
P3V3_I PM L 1
7 RB9 > ]| SN NS e 3.32K 3.32K 51 7
1 S [QV] 21 5] oV S5 To] N %] : R91§ g : 100N
: ) R92
AMC2_TDI _BUFF 169 [o FFTHIE ol G ST > < T
CON_AMC2_TDO 188 Jmo 5 z ol 17 -
TVG [ GA2
AMC2_EN12_ N [T 2 AV TR 105 e | o] con-ame-b-plus L 7w _m—<B! PVB_L_SDA
- - +12”\>/ 7 AMC2_PGL2_N AMC2 TRST > 67 _|trsts| © SCL_L ?? % Sexeyy SDATN 3 -
» FTIZe No— PV TP AVC2_FLT12 N AL . Sm?fcjgoiq'”lﬂ] | PMB_L_SCL
CTI2B [ © ENABLE# ENABLE
P3V3_I PM pioum vl 1 [E—— 4L CTNJAMC2 ENABLE# 5 ij—@ AVC2_| PMB_L_ENA
AMC2_OREN N [T 18 Jorene 1S 6./89k X ggRSRVDG PSO#% 3v3 | M
T o 1 RSRVD8 PS1# !
261 I \3B ourag| 2B/C2 VP > — R84 . L - % s
@ VDD3B +3. 3V R82Y &
L AVC2_EN3 N [T 39 _Jense N Foenp 28 AMC2_PG3_N Nl
@ —
e 88 s 29 AMC2_FLT3_N AMC2_ VP -
47N | | 59 ~b —— o0
= Cc58 47N B R79 AMC? PUR 1U AMC2_PS1#
T T 3.32K AI\/CZ_I\/P 1
= = 1 iR B - J8
— D6 D7
FAULT TI MER = 10M5 VERT_0603_CVB 2 AVBRE_0603_CMS AMC2 TCLKA+ 74 [ —— 77
N @ - 75 lroka Toke- | /8
R85 R86
2. 21K 220 136 _|rake o ToLkos | 139
135 rare g | o 138 Pav3
AMC2 PCl E REFCLK+ 80 |raxas | &
@ -8 traw c122
J8 con_ant_b_plus
. Y- 100N
AMCL RX 00 P 11 mpeoon-amebplus —— 14 AMCL TX 00 P = an74l vela3ls7
% 12_lro- mo- [ 15 AVCI TX 00 N @ AMCL RX 10 P mgeeename b plus o 100 AVCL TX 10 P v
AMCL RX 01 P 20 |was msl 23 AMCL TX 01 P % AVCL RX 10 N RXL0- ™o [ 99 AMCI TX'10_N @ Y =
% 21_lra- ™[ 24 AVMCI TX 01 N @ AMCL RX 11 P e mazs| 106 AMCL TX 11 P 23
AMCL RX 02 P 29 |nos mesl 32 AMCL TX 02 P % AVELRx 11 -N——108 RAL- mar- [ 105 AMCI TX11 N @ vee
% 30_re- e [ 33 AMCI TX 0Z N @ AMCL RX 12 P 115 |exaor maze| 112 AMCL TX 12 P N 1 AMC2 TDI BUFF
AMCL RX 03 P 35 |os el 38 AMCL TX 03 P % AVCLI RXIZ N 114 lrao- e [ 111 AMCI TX 12 N @ A2 TDO BUE | g1l 3 CON AM2 TDO
% 36 _lra- ne-[ 39 AVMCI TX 03 N @ AMCL RX 13 P 121 |mqse ass| 118 AMCL TX 13 P - Pav3
AMCL RX 04 P 44 |ous masl 47 AMCL TX 04 P % AVCLI RXIS N 120 _|ras- mas [ 117 AMCI TX'13 N @ A
% 45 _ra- PO 48 AVCI TX 04 N @ AMCL RX 14 P 127 |waar ass| 124 AMCL TX 14 P 6 Roa,.
AMCL RX 05 P 50 |pess el 53 AMCL TX 05 P % AMCI RXCI4 N 126 Jrxa- o e o 123 AMCT_TX'14_N @ L] Dresest 205
% o1 lre- e[ 54 AMCI TX OS5 N @ AMCL RX 15 P 133 |nase mass| 130 AMCL TX 15 P ST
AMCL RX 06 P 59 |oes el 62 AMCL TX 06 P % AVCL RXCIS N 132 |ras- s [ 129 AMCT TX'15 N @ | %2
% 60_lre- ™[ 63 AMCI TX 06 N @ AMCL RX 17 P 145 |nare mars| 142 AMCL TX 17 P o=
AMCL RX 07 P 65 |was ol 68 AMCL TX 07 P % AVCL RXI7 N 144 lrar- mar-[ 141 AMCI TX17 N @
% 66_lra- e[ 69 AMCI TX 07 N @ AMCL RX 18 P 151 |nqse ass| 148 AMCL TX 18 P S=G\D <-> A=B
AMCL RX 08 P 91 o es| 88  AMCL TX 08 P % AVCL RX I8 N 150 _|ras- s | 147 AMCI TX'18 N @ <-> N JTAG CHAIN
% 90 _lre- ™[ 87 AMCI TX 08 N @ AMCL RX 19 P 157 |aqor maes| 154 AMCL TX 19 P
AMCL RX 09 P 97 |wer el 94 AMCL TX 09 P % AVCL RXCI9 N 156 _|ras- ™o | 153 AMCI TX'19 N @
% 96 _lre- ™[ 93 AMCI TX 09 N @ AMCL RX 20 P 163 _|ncor e0s| 160 AMCL TX 20 P
% AMCI_RX"20_N 162 |rxzo- eo- | 159 AMCI TX 20"N @
(v) @ LAST MODI FI ED: Mon Jul 21 10:04: 16 2014
: CREATI VE COMVON LI CENSE
d B\ e ETUDE: LAPP Atl as PAGE: 5/ 16
’PEP ME DESSIN: Ni Co LETENDRE | SHEET: 5 / 16
wammonmrives | hitD://atlus. ch | pnc_test board USE ONLY W TH LAPP AGREEMENT.
de Physique des Particules 1 ﬁﬁ & /?’/ ARy TRl ht t p: // I app | n2p3 f I’/
8 7 6 5 [ 4 [ 3 [ 2 [ 1




8 ! [ 6 5 Los 4 3 2 1
CURRENT LIMT = 8. 25A OOZE
— u25
FAST TRIP = 11. 1A sn74lvebgl2Sdeu o o P3Vv3 P3v3
VP12 AMC3_TDI 7% TAOBVCNC 6 A S  AMC3 TDI BUFF
ZT Ro8 > . ZZVN = ’\/%g\,
0. 009 — 68 69
o3 T AMC3_PWR  AMC3_TDO_BUF 5hald o 3 ANA, OO AMC3 TDO - e
cs4 1ol o s ao R110 P3V3 AMC3_PVR AMC3_MP P3V3_I PM
100N N - {_
N P3V3_I PM == -
= T r15° J10 =
roo 100 = PR 3. 32K 3. 32K 67
= 75% ‘ N ‘_14100 L d AVC SLOT 3 R113 $ $ R114 T 100N
o o J AMC3_TDI _BUFF 169 m z EELEEIEES wol 5 1
L | a4 CON_AMC3_TDO ™ ALl
%g TNIZ 5 3 = wrrzp 8l ~AMC3_TMS )%gig ™ 15| con_amc_b_plus oz 20 *©
m ENL2 @ & & @ - 00 |tex —T - u26
AVES_ENLZ N SRR ? oo PGL2_N|, 4 AMC3_PGL2_N A?‘\/N'E?)TTR% );67 TRST# G)% sa L9567 2 _ rsoroor SDAT NJ6—@| PVE_L_SDA
% a2 A o NS w71 Tt o= —CI] | he_L_scL
2 - - — c
MET | 2C SCL =3 _tsro JAN evaier 4L ¢TN)AVC3 ENABLE# ENABLEj—OI]l AMC3_| PMB_L_ENA
MGT— @ 2 S — o) 5 . S
—12C_SDA 7232 ]?f TPS2459 6. 81K ] 6 _ | rsrvDs pso#|_ 83 o T
PVE_IPM AvC3 OREN N [TRD 10 Joren [ 2 RI02Z: 5 5 8 _Jrorvoe psisl 3L P3VEIPM < -
— — o MP - R115
T%g . sl 17 AMC3 MP S § S S
100N Sr— VoS +3. 3V R104 R106 N
B3 AMC3 EN3 N [T 26 |enws PG3_N| %8 AMC3_PG3_N e |
1 5 o721 AMC3_FLT3_N -
oy wn §EEEEEs, " e 1o
R95 2 < RoB
= 9 7Y 100N oo~ R101 AMC3_PWR AMC3_PS1#
55 aAN NN m| 3. 32K 1 NS
1 ) AMC3_ VP = cor s
= = = = Do D10
sn74l vclg3157
1 = VERT_0603_CMS 3 AMBRE_0603_CMV5 s
N
n
| 2C ADDR: 0001000 w7
Sl 220 vce
R107
R108 sl 1 AMC3 TDI_BUFF
AMC3_TDO BUF_ 4 |a
E— g1l 3 CON_AMC3 TDO
110 P3V3
[a)
con_anc_b_pl us — J10 6 151(}?
11 __mxov o 14 Mte spst_2054
12 _Jro- mo-[ 15 GETH M TO C 2+ 103 mgpetona@m bplus . 100 GETH C TO M 2+ o © Pl
20 _Jrxa+ ™+ 23 é%” -~ 102_{rao- ao- |99 : @ % EBJM
— — 2
21 _Jra- ma- [ 24 GETH M TO C 3+ 109 |puts sl 106 GETH C TO M 3+ L
29 |rer el 32 % GE VTO C3- 108 |pai- - | 105 GE C TO M 3- @ -
30_Jre- me- |33 115 _|ryao+ i+ 112 S=G\D <-> A=Bl
35 |reas xas|_ 38 114 Jraz- e | 111 <-> AMC I N JTAG CHAI N
36 _ra- ma- L 39 121 _ |raass i3+l 118
PCIE M TO C 0+ 44 | e sl 47 PCIE C TO M 0+ 120 _tras- mas- [ 117 J10
% ) P cremc: ) @ 121 pasr s 129 AMC3 TCLKA+ 74 [rckar Taxe:] 77
PCIE M TO C 1+ 50 | roces ee| 53 PCIE C TO M 1+ —|ras mas- | @ AMC3_TCLKA- 75 |rake Take |78
% PCTE N O C1- 51 54 PCOE CTO N - @ AMC FABRI C 2 —
e e %%ggmw»f TXlS**%gg 136 _|raker o Takor | 139
PCLE M TO C 2+ 59 _lwe: morl 62 PCLE C TO M 2+ —|ras- Das- [ 135 Jraxe g | e 138
% O E JC 2 e e : @ 145 _lwazs pars| 142 AMC3_PCl E_REFCLK+ 80 o
PCIE M TO C 3+ 65 |ncrs sl 68 PCIE C TO M 3+ 144 _Jrar- mar-t 141 @ -~ 81 Jran
i%l ! - 66_lra- - |69 : é I 5 | 151 _ |ruas+ xig+| 148 con_anc_b_plus
GETH MTO C 0+ 91 |ruer e 88 GETH C TO M O+ 150 _Jras- nae- [ 147
2;;”! G VTG C 0- 90_|re- me- L 87 E - é I § | 157 _|rxo+ xg+|_ 154
GETH MTO C 1+ 97 |nes el 94 CGETH C TO M 1+ 156 _tras- mae- [ 153
2;;”! G TO C 1- 96_|ro- no-[ 93 E - é I § | 163 _|rxe0+ >20+|_ 160
162 o, 1o 159

AMC 3

AMC.1 TYPE 4 AMC. 2 TYPE 4/5
OR AMC. 2 TYPE 6

lapp)

Laboratoire d'Annecy-le-Vieux
de Physique des Particules

ATLA

@EXPERHME

http://atlas.ch

¢
d
NT

LAST MCDI FI ED: Mon Jul

21 10:04:17 2014

7@& CREATI VE COVMON LI CENSE
BY SA

ETUDE: LAPP Atl as

PAGE: 6/ 16

DESSIN. Ni Co LETENDRE

SHEET: 6 / 16

| pnc_test board

USE ONLY W TH LAPP AGREEMENT.

http://1app.in2p3.fr/
2

! l

5

l

l 3 l

l




8 7 [ 6 [ 5 pava 4 3 2 1

O

cr2
100N —10. 80V CURRENT LIM T = 8.25A OOL 5o
I ri22 R124 w:18 4V PGl2 WHEN >10. 53V sn74l VSCCngSdcuR138 P3V3 P3V3
17 PG3 WHEN >2. 94V 1 o'W 33
VP12 / AVAVAY, 4 AMC4 TDI 2 a1y 6 AN AMC4 TDI  BUFF
ss.ak| 115K | 4 7ok = [ 7 len 733
0. 006 4 T2 AL PR AMCA_TDO BUF 5 la & 2v] 3 AAA [COT> AVCA_TDO
| . AAAS Go R139 SoR o
P3V3_I PM R127 o bt L P3V%PV\R AMC4_MP p3va_ipm  LOON 100N
100N — N P3V3_I P b 1 <L /A
c70 - ) i
l%‘]@ TYPE < J12 = =
> - = ~RREBRE 3. 32K 3. 32K L)
L S R I R136 > e sor 4 R144 R145 100N
R1185 n ® (IR Y R AMCA_TDI _BUFF 169 [ [» g g g g F § § % o]0 S I
CON_AMCA_TDO 188 o | 8 & cuf 17 i
g% Uv1 OVL VDDLSENSEL- GATEISOURCEL rgq| A PGLD — AMCZ TNS )T65 ™ | <l con anc b plus el 26 ©
_ _ - 65| = _anmc_b_ 1 U3l
AVCA_EN12_N [T ENLN PVRL oo o i letmies R8T een| 3 .| 567 P— 5 —<BII PVB_L_SDA
—ZSCCNFIG 217 - SDA L 71 7 SDAQUT > SCLI N 3 < S!l | P,\/B L SCL
AMCA OREN N | > N ALERT_Np : KZJI » AMC4 FLT12 N | tc4307 -
MGT 2C SOl [TRS o= Itc422 s—p—] - - everer 41 (TR AMCA_ENABLE# o Emsj—@% AMCA_| PMB_L_ENA
MGT | 2C SpA <EBL R 2. 0] M <| 6 _|rsrvos psos| 83 -
1 a4 1U 8 _|rsrvps s 3L P3V3_I PM < 4
=3 |inTvee pAD|__ 33 Cr6 L ve ) © R146
17 s ol AMCA_PG3_N N ‘
AVCA_EN3 N [T 1o PVR2 P e O8I0 - AMCA_MP , c78 -
OV2 VDD2  SENSE2-GATE2 SOURCE2 I
—— 1U
> o o« m‘ < 3. 40K > avca FLT3N AMC4_PS1#
— — — — .
_[LOON 120 . R132
s . 100 =
10N R133 | 2C ADDR. 1001100
L 4. 70K
P3V3_| PM
812?? o~ |_cﬁ > J12
- =T 1 AVCA_NP
AVAVAVES T13 - AMCA TCLKA+ 74 Jtoikar Tokes]|_ (7
o ‘ 2 A @W o 78
6. 65K 1K 3. 40K = 136 _ |reiker o tokor | 139
R120 ¥ R125 135 _|rake § Takp | 138
crall
I 40 @ AMC4A PCl E REFCLKT gg ng,, %)
con_anc_b_pl us
C\VB
SOr- 23
sn74l vc1g3157
11 con_ant_b_pl us 14 m% S=G\D <-> A=B1
1 o ToR 1 103 mpeionam b plus 100 u29 <-> AMC I N JTAG CHAI N
_Ireo- ™- | 102 _|rxio- - |99 vee
20 _|ras masl 23 109 106 AVC4_TDO_BUF, B2 1 AMCA TDI BUFF
—|RX11+ TX11+| . -
jggRXl‘ ™ *2121 108 _Jrai- xu1- | 105 =4 B1l 3 CON AMZA TDO AMCA_PUR
_rcs X+ 115 . Jo112 P3V3 AMCA_MP
23— ne oAk HS ez L mte .
35 38 2 D12 AVBRE_0603_CNB
38 —{Rer 29 121 |rass s+l 118 R137 VERT_0603_CMs N — -
ks - | 120 Jroas. s | 117 te_spst_2054 N D13
44 _|oyas s 47 127 124 Y=
e T 126 Jras Paa 123 S e 2. 21K 220
50 |ne sl 53 AMC FABRI C 2 = L Rist R143
29 —{ror et 133 |ras+ mas+| 130 i
_rxs- ™ | 132 _|ras. xs- | 129
59 _ |rxe+ >6+|_ 62 145 142
60 Jre- me- [ 63 144 Jgar. Tar. [ 141
65 |ras <7+ 68 151 148 -
06 - ra- 69 150 s, ras. [ 147 ’
91 ks xg+|_ 88 157 154
90 | rye- - |87 156:§ig_ Kig 153
97 |ryos xo+|_ 94 163 160
96 | ro- - |93 lGZ:xg_ Iﬁg- 159

LAST MCODI FI ED: Mon Jul 21 10:04:18 2014

A A @ L@ 0 @ CREATI VE COMMON LI CENSE : e :
lapp) /L K ST VTN S
EXPERIMENT

| pnc_test board USE ONLY W TH LAPP AGREEMENT.

PR Ao sl l
Laboratoire d'Annecy-le-Vieux ﬂ ‘ ’TD I / ,/ ﬁ;‘ | 1 V 'j /fr ‘
de Physique des Particules 3 e A A

http://1app.in2p3.fr/
2

8 7 6 5 [ 4 [ 3 [ [ 1




8 7 6 [ 5 [ 4 3 2 1
P3V3_I PM P3V3_1 PM
AMC SLOT 5
M ClL78 R258 Us4 .
Q
2. 21K b R263
CURRENT LIMT = 8.25A o . RB-Errett o 5
FAST TRIP = 11. 1A MC M | 39 o  mcimesail 14 MC I PVB SCL
L WMC PVIR I Jiovewr AVC | PVB_SDA L |16 MVC TPVB_SDA
VP12
AMC_GA<2..0> A A2, 0]
R24s AVC_ENABLE_N|__ 24 | MMC ENABLE#
0.009 1, ME PVR MVC_PS1# 19 lucroun
AVAVAVES" - s |AVC_PSO_N qp oot
L 1ol 1 L { MC_MP P3V3_I PM
c173 o D14 N A
100N N © PaV3_I PM = DNC - N
N B
R246 R247 =T J\R/z\és\ar N
750 Fodt 3.32K 3.32K «— o
— > $ L R264 R265 T 100N
o<t ™ > - <
%g TNIZ g [ s 3 < Utz 9 = ©
WVEENLZ N R L SN MVC_PGL2_N MVC | PMB SCL 2 oo [0 <BL>! PVB_L_SDA
+12V Firiz N0 o MCTFLTIZ N MVC_| PVB_SDA T swar 8 sa[—3 (TR 1 PAVB L SCL
SuML2 PV | tc4307
bavs | P e MVC_PWR e L MVC_| PMB_L_ENA
- 49 lcrs = R249 READY|
W O i : TPS2458 681k < « : MVC_ VP & )
17 line ours| 18 MC MP = _R253 D18 D19 = ~ R266
T 23w 43 3y VERT _0603_CMS AVBRE_0603_CM5 S
26 e n : pes N 21 R25 MVC PG3 N -
MVC_EN3_N - o pEN5G MVC_FLT3_N -
_ND — — L L
lcol(;m 1_jvnr ééégggéég suw[ 22 R261 220 ) )
47N_47ﬁ_ EOON Mmoo~ R248 S R262
= HNNNEONE| g 35K ) q
T c176 T177 - >
FAULT TI MER = 10MS 1
MVC VP J21
St MMC | 2C SENSORS
R254 < R255 R256
§ 220§ 220 § 220 vrwﬂi VeV Us4
> > > R257 R260C VP - mT_ngzzani ne
3. 32K 3. 32K C180 23 _|rimps RTM12v_ENaBLE| 2D
— < D16 o R, 12V
D1 us5 100N RTM 3v3_ENnABLE| 27
QQSZ 325 SZ; D17 § § AD7414VDD I RTM. | 2C7ENABLEi31
o~ o~ o~ 1 _|ADDR
Us4 — —~
: ALERT_N|, ©
e {FE&AN ne MVC LOCAL | 2C SDA 6 |sveDAT Us4
MVC RESET FPGA N . 421 LocaL RESET FPGAN | o | [ O LOCAL | 2C_SCL 57) I MVC LOCAI] T2C SCL 4__|svBCLK e ezzani ne
MMC_RELOAD FPGA N 73— LOCAL_RELOAD_FPGAS | E - LOCAL_I 2C_SDA G\D user 10| 26
MVC_FPGAL TNI T _DONE > 5 LOCAL_FPGA1_I Nl T_DCRE 6 user_10 1] 28
MVC_FPGA2_| NI T_DONE Lo PP INT0Ofe || ) |LODAL GREEN LED N3 N e 02— 30
8 oLe Lo 10
18 — | rocal rep tep w1 USER | Oj*gg
MVC REG ENABLE |50 —{-o-Rec envLe P L USER 10 4| 35
Ro44 MVC_DCDC ENABLE | 5oL bec EvBLE | LocaL 7o 32 USER 10 5|5 0
MVC_MP MVG_LOW VOLTAGE_POK LocaL_Lowvatace ppc [ Loca el 34 AMCO_PS1# o ALl AS) MVC PS1# USER 1 06|
2 ff S LOCAL_TDO| _
< 11 JiocaL_m crosw TeH_df O§D E LocaL o1 | 38 AMOO_ENABLE# [T (ALTAS MMC ENABLE#
nte_spot 26 > - - AMCO_| PVB_L_ENA [T [ALTAS MVC | PMB_L_ENA
nnl AVCO EN3 N [T [ALTAS MVC EN3_N
J201_ 1, MVE 9
2[ 2 AVCO EN12 N [TRD [(ALTAS EN12_N
- AVCO_PG3 N <OOT] ALTAS} MC PG3_N
AVCO_PGL2 N OOT} ALTAS} MC PGIZ_N
AVCO_FLT3 N <OOT} ALTAS} MVC FLT3_N
AVCO_FLT12 N OOT} ALTAS} MVC FLT12 N
AMCO_CREN N [TRD [ALTAS MMC OREN_N

lapp) 3.7

Laboratoire d'Annecy-le-Vieux Hn A‘ "‘f D ; / ,/ @ f’ 1 V' T f h
| dof | IRV ||

de Physique des Particules

7@& CREATI VE COVMON LI CENSE
BY SA

LAST MCODI FI ED: Mon Jul 21 10:04:21 2014

ETUDE: LAPP Atl as

PAGE: 8/ 16

| pnc_test board

DESSIN. Ni Co LETENDRE

SHEET: 8 / 16

USE ONLY W TH LAPP AGREEMENT.

> l

4 l 3 l

http://1app.in2p3.fr/
2

l




8 6 5 4 3 2
P3V3
P3V3
P3V3 P3V3
u32
X X
o R150 VDD=P3V3 R15
Cli4 %ZN 10N ™ 40 asZobr 440 ol 31 -
100N | 1 Tinos amos] 29 PCIE C TO B 0+
PG EMTO-&0- $—_|I Ll 2 lha ¥ PES T am.| 28 PCl EZC_TOB0- e
— — = I 5 35 PWDNO_N LOSO_N. 14 J23
1 %4'\‘1?![\1 3?1 o om 59 e o 1. Fabric Interface
PCIE MTO C 1+ Lo Qi - - Channel T
ReHeer BB ik ceeE PHERTISES G mr mie  Tem M FRECTRRY:
C96 = - RX_0_1N TX_0_INj -
c85 10N 11 19
o s 10N |y e 25 PCIE C TO B 2+ POEBTOC 1+ % R 11 bort 1 . Eﬁ PCIE C TO B %T
PG E-M TG 5. @ [1] 7 1w TE PES T . m.| 23 PCl E.C TO B 2- RCLIN TX1ING
- I o7 33 leune u Loz | 36 PCIE B TO C 2+ S o - ol A3 POECTOB 2+
c83 10N 12 18 - RX 2 1IN TX 2_iNpy -
PCIE M TO C 3+ 10|I\| H o e I e ama: - FJECTOB 3+ PCIE B TO C 3+ @B s 1 sl E3 PCIE CTOB 3+
PCI E:M:TO:CZS' — — - = - = - H3 RX_3_IN Port 3 TX 3_IN F -
I 32 PWINZ N 1 OS3 N 13 @
P3V3 ] oy GETH B TO C 0 ) =Ene = A2  GETHC TOBO
+ +
47 RI54 L [QOTPCE C TOB LOS N : Do —|Re0- bort 0 e 7 0.
/ VW8 {IN]PCIE_C TO B PWDN N - -
DNC ~ P3v3 10. 0k L x P3V3 GETH B TO C 1+ G2 |r1op % 1_op| E2 GETH C TO B 1+
R156 P3V3 . H2 _Jrcaon port 1 12Ny F2 1-
& R163. R164 GETH B TO C 2+ CL ooz - ol AL GETHCTOB 2+
P3V3 = L - RX_2_2N X 2_2N|, -
R151 w3 - VDD=P3V3
Cc98
e 18 =i dS25br440 ] o, GETH B TO C 3+ E& o . oz E% GETH C TO B 3+
10N 1 T Tos el 20 GETH C TO B 0+ = =P
GETH M TO C 0+ @
C115 CETH M TO C0- [ 11 2 lin- ® [E PE> % qm.| 28 GETH C_ TO B 0- atcaj 23
100N - 0 = | 99 35 PUDNO_N LOs0 N 14
87, 1(1!1\1 o e =20 GETH C TO B 1
N1+ Qi+ . 1+
EMMIZC 1+ @ -l 5 T ¥ IE;§ PES T om.| 26 GETH_C_TO B 1-
L VIO W | €100 34 owa n Losin| 37
%ENl?’I\I 1= el 50 GETH C TOB 2
| NO+ QT2+ - g +
EMMIZC 2+ @ L1l 7 lo 3 E& PES T am.| 23 GETH_C_TO B 2-
v TO L | c1o1 33 ewme n Loso | 36
cg9 10N
CETH M TO C ae 10Ny L T GETH C TO B 3+
GETH M TO C 3- | 1 10 [lva % [E PE> f qma 21 GETH:C_TO:B_?"
LR S & @ | 32 |ewma N tosan 13
N — GETH C_TO B_LOS N P3v3
48 R153 R157 —@ - I b -
/ Al = {IN]JGETH C_TO B_PWDN_N P3V3 P3V3
DNC UK L
P3V3 4 P3V3 Rl 7 2 c120
X
" X
: R169 VDD=P3V3 ;35 100N
R169- C110 >3
P3V3 ~ R152 VDD 10N A asZobr 440
oz ; = P3V3 GETH B TO C 0+ 9N ) 9 e
co0 10N >3 40 ds25br440 ) 5 : I S pES—T0I—5g CETH_C_Tg_M_O+ L
POEBTOC 3 10N 1 e cumos| 29 N il 35 ooy oo 14 GETH_C_TCM.O-
cl19 T | 5 I bES 53 PCIE C TO M 3 c111
35 o I —77 PCIE C TO M 3- C107 10N 39 20
100N 11 c103 PWDNO_N LOS0_N GETH B TO C 1+ 10N | T EQL PE1 57
I N1+ QT+
%1,\‘ 10N 39 |y o] 20 - [ S lim. ¢ E? PE> § am.| 26 %¥ﬂ—8—$8—m—%f
PCIE B TO C 2+ | VI PV oL 27 PAE C TO M 2+ [ 34 {ouma n e 37 L POV
| ' ! sgjunTIE PR T am ] 26 PCI E-CTTOTM 2- ToN 1 19
= 11 C104 PWNI_N LOS1_N GETH B TO C 2+ (fm | 5 EQ PE2 51
| N2+ QT2+
S_%ZN 10N 11 ep peo| 19 - [ 7 _lw. % ]EE? PE> § am.| 23 %¥ﬂ—8—$8—m—%f
PCIE B TO C 1+ | 6 Tios ol 24 PAE C TOM 1+ [ 33 {oumo Lo o] 36 L POV
- [ 3; o % B PE> § qmo. %g PCl ECC_TO M 1- 10N 12 18
| aws i o GETH B To Cc 3+ TR | 9 e Y.
| N3+ QT3+
c93 10N 12 e ors 18 - 10 [ ¥ 'Ek PES T am | 21 EMH-& 1M
PCIE B TO C 0+ } 18 | N3+ I pES 1 QT3+ %% PCIE C TO M 0+ 11 32 PWDNR_N Losan] 13 - = =
1 32 Jounan k 13 PCIE_C_TO_MO- 168 5 L [QITYGETH C_TO M LOS N
P3V3 4o gt  [OOTYPCIE C TO M LOS N ZE,,A AN W @ {IN]GETH_C TO M PWDN_N
DNC YL
| 0 v
VWA AR {IN]PCIE_C TO M PWDN_N R171
e Bl
R158

BACKPLANE CONNECTI ONS

ATLA

lapp)

Laboratoire d'Annecy-le-Vieux
de Physique des Particules

¥

EXPERIME

S
T

http://atlas.ch

() DO

BY SA

CREATI VE COVMON LI CENSE

LAST MCDI FI ED: Mon Jul

21 10:04:19 2014

ETUDE: LAPP Atl as

PAGE: 9/ 16

| pnc_test board

DESSIN. Ni Co LETENDRE

SHEET: 9 / 16

USE ONLY W TH LAPP AGREEMENT.

5

l

3

http://1app.in2p3.fr/
2

l




8 [ 7 6 5 4 3 2 [ 1
u36
J23
RS 232 Base Interface
- Channel T
PSVS_IPM oy BASE RX1 P C5 [o oae o ol A5 BASE TX1 P
Ji6 220 BASE RXT N D5 g oein BI_DAIN| B5S BASE TXI N
:1' ‘r:: / ETH—LEDl 'C_% __|BI_DDIP Bl _DCIP| _ Eg
Bl _DD1IN Bl _DCIN
;%—m FTDI TTL-232R Pl NOUT J18 = I >
3l 3 N COVPATI BLE ES‘ conrj 45 | eds_10nm er ni C6 A6
1 UART TX i Jabtedstommernt _4;10"F To04| 2 ETH TX+ D6 Ja oo o ‘vl B6
6 O UART_RTS | Gb E6
:% ¢ %% | 3 ETH TX-  H6 " “oeow 5 ol F6
j@ - o] 4 ETH_RX+ atca_j 23
J i
o ‘ § 3 ¢ #% w| 5 ETH RX-
5 6 toeel 6 P3V3_I PM
[N
M m) : é_‘#% Tl 7
— T o Toe+| 8
17 5 %‘#% oy 9 RL86 RL89
P3vs <t ON A P3V3 0 ; ; 0
P3V3_I PM ¥ ¥
vmmﬂi 265 vee| TL TCT2
USB i - 4x75 oh TCT4
100N
AD7414VDD w40 4 1000pF/ 2k ao| 10 _| c126 _| ci28
USB VBUS 1 _|ADDR + SH ELD2 M ELDL —TL — 100N — 100N
1 oo THERVAL_PAD=GND ALERT_NL5 =
160N SENSOR_| 2C_SDA 6 o 3 a0
U39 - - SMBDAT
115 I | DRSR SENSOR | 2C_SCL 2 |SVBCLK P3V3_I PM |
) t pd2e001_| veo aD RL83 ’
g L 220 L
g 0 L2 USB DN 3 |la NJ ; ETH_LED2
3 USB DP
O & 7= L
N EI 16 |uee ' ETHERNET
|| L2 o5 | 2C SENSCRS
s 3
0 an | 2C ADDR: 1001000 P3V3_I PM
PRV THERVAL_PAD=G\D
DRk 7 U37 ’ ,
vee t idZeO( 1 wur t h_7490200w41
24 _[wem ] 1 PVE4S c127
ol 3 PRV P1V8 23 2 w2 100N
A _ e D1+ - %
N LMJ CEN
R184 =5 36 N
1| 6 J_ 1OQL _L c123 L C124 75 227mm3 3 =
LOON 100N 100N A 2L e 1cro|_4CT2 DL+ 2 iAo
T C118 T BASE RX1 P : 20 e o 5 RX1+ ETH X+ 3 \ial val_4  TD+
o ol < < Q g D1 5 o
— | - N = |4 R - I BO
J14 <l ci17 us — (B USB D<7..0> BASE RX1 N 19 Juo. et O RX1 ETH X 6 lim & vel7 1D
- g 1 = 100N VCC VOORE VOO O] 21 0 17 s e —g —
g g T 12 |avacur | 1 1 *AM’—L\J e RX1+ 11 |1 o (g
g3 |el-2 . e res |7 % % ; ETHRG 10 lier & v 9 RX+
3 10 22 4 75 —naa -
[u] & AVAVAVEIRE) USBDP D4 15 TCT4
ol||D | 4 - sl g 5 BASE TX1 P VN e SN ) TDL+ s 1 P
“I||o = AN RLBO USBDN os|—> ‘75 LA)\J— 9@ EELA%SHENEC I Wb} YD1z = RA-
z g 33 FT240X Be= ?
g USB RESET N 13 8 BASE TX1 N 13 | | 12 TD1- aD S
(DS RESET_N RN —<TNJUSB RD N BASE_| NTF_CH_SELECT
w2 —<TNJUSB VR .
DEN_7 OT»USB TXE N @ e <A
1w RGN USB_RXF_N
L RI81 s I USB SV N 1N
glo. oK 58 B —To 1S3 USE CBUSH T cizs _spst_2054
R175 -
‘ = EJTJ 1 l J19
h = BASE_| NTEREA
6Rle756K 9 = RTM CONNECT C]gE
' < Q o\ 0 @ LAST MODI FI ED: Mon Jul 21 10:04: 19 2014
) I AW | \L/ CREATI VE COVVON LI CENSE
app |\ sA ETUDE: LAPP Atl as PAGE: 10 / 16
- \4 Y. - N .
EYPERIMENT _ DESSIN: Ni Co LETENDRE | SHEET: 10 / 16
PPl T T | pnc_test board USE ONLY W TH LAPP AGREEMENT.
de Physique des Particules ! L S/ aras.ch htt p: /11 app. i n2p3 fr/
8 7 [ 6 5 [ ] 3 2

[ 1




8 7 [ 6 5 [ Z 3 2 1
V- =G\D; V+=P5V
P3V3
w8
- PVEASC /\%/\, '”Q,Mi 10 ciss_| T ——cte1
R208 o | a1 AN 100N 100N iU
> R224
; ~
—
x 12 Vo VDRI VH
G42GN\D; V+=P5V ci48 | 11 |um sak| 1 < ADC1_SCLK
P v« anc 25 TN ADCI DI N
R209 w8 10_|vine N 14 < ADC1_CS N
10 756248 QUL [©0T> ADC1_DOOT
MDY | PMB B SCL AAA 5 | e R225 — 9 _luns
’ . * gl 7 AN ad7904/ 14/ 24
| NB-
10 oop L AGND=GND; AVDD=P5V
R213 C150 T
Cl4a J
ﬂﬁz@@; V+=P5V
ki) -
116248 R226 V- =GN\D; V+=P5V
m | PMB L SCL AN\ 12 IW\OJTC 0 10 GN y 5 P5V P3V3
11 |iad- AAVAV. us1 R242
e 10 Ttc6248 ., 2.5V
100pP T [TRD | PVB_A_SDA Ann, e 10 Cl66 cl67 VA~ 100N == —1 11U
= R232 C Ny 100N 1u R24 c171 c172
= 2 | —q 1U fas
C168
R236 = L
il
R227
MGT | 2C SCL AN 14 Lc6248 e X 11 c159 12
[ - p 16 AAA V- =G\D; V+=P5V cie2 _| 11 < ADC2_SCLK
Lo c152 100P ¢ ADC2_DI N
100P =— us1 T 10 < ADC2"CS N
1 | PVB B SDA s a0 106248 A2
P5V = AP AN, YN , R239 = 9
Clas Fe3s 6 _ling ) | /\/26\, lOOPJ_
% N (%4,\‘7 (1:1619 C163 T AGND=GND; AVDD=P5V
10
| PVB A SCL [T 4\/\/\,8 Re20 [OOT) | PMB_A_SCL_FPGA R230 11 | 4\/;%
I PVB A SDA [N M- o [T | PVB A SDA FPGA 100P ==
0 Cl64 T
| PMB_B_SCL AN 222 [OUT> | PVB_B_SCL_FPGA
AP , P5V
| PVB B SDA [T AN [{OOT> | PMB_B_SDA_FPGA D; V+=P5V
0 Re14 C169 170
100N
'PVB_L_SCL [N MV\g O | p\vB L sl FPea MGT_I2Cc sDA 10 [Ticeazs 0 1u
|PVMB_L_SDA [N NN\~ e | PVB_L_SDA_FPGA [T AAAY Sam 16
0 R231 15 |[ino- m C165
VELT2c st Mo AN [OJT> MGT_| 2C_SCL_FPGA 100P f =
- - - R235
MGT | 2C SDA [T M- [OOT» MGT_| 2C_SDA_FPGA L
0 ,
R218
SENSOR | 2C_SCL [T AN [QJT» SENSCR | 2C_SCL_FPGA 2 '—
SENSOR | 2C SDA  [IND> M- [OOT) SENSOR | 2C_SDA_FPGA Ci58

| 2C MONI TORI NG

lapp)

@ @@ CREATI VE COVMON LI CENSE

MBBTFMVEDI FbEDIuMbA1JWD: Q4: 20: Q9120 2014

ETUDE: LAPP Atl as

PAGE: 11/ 16

Laboratoire d'Annecy-le-Vieux
de Physique des Particules

| pnc_test board

DESSIN. Ni Co LETENDRE

SHEET: 11 / 16

USE ONLY W TH LAPP AGREEMENT.

> l

http://1app.in2p3.fr/
2 l




8 7 6 5 4 3 2 [ 1
P3V3
P3V3 AN ua7
100N d ock I]%Qerface
BLI\/[LlAGOlS 014T Q%gm,/«p m,sp*%
1 - —cLki_aN CLK1_BN|
lOd_lOONALlOON_L L EONLOOﬂ 100N d391cl76l 146 El_lconm aeer| Gl
10U =S . |
P3V3 C140 ATCA_CLK3A_RX 1_|r R 7 F1_Jeke_an ake_snpy ML
Cﬂ%— cs I 137 Lo T ATCA_CLK3_RXEN N [Ty 2 RENQ; ) . PR - -
- +
» T ATCA_CLK3A_TX ;1 o [ [ ATCA CLK3A-— F7 ot oy H2
CC_OUICC_I N VCC_yCOVeC PLL2 R202 DE - -
y 94 RogRrRigs  CDCM CLKIN LOON 21y - 33 ATCA CLISA TXEN - [TTD G :
Q 0 C [ arel_6 _AAN, AMC_FCLKA mj_ atca_j 20
RIS < ASES LVOMDS QUTPUT [ 10— U5 qnl 5 aan CDCM CLKOUT2 Pava N
i 15 o cdens001 s
15 o osc_our| 23
e oo 100N
cla1
e T
CDCM _CD 7 reo oy L9 -
R199 - I P :m rec cape|_ 17 e
CDCM RESETN [T 10U 10U
GO ol c13 c13s8 osche
v o« T ouTl 3 BOARD CLK
R200 ROOL o - = 1_|ENDS
- - > D
1 1 100M NL ep2c15_20 35 Us
7 7 B12 _|cLks 1.8v 3.3v CLK4| L22 ATCA CLK3A RX
JI TTER CLEANER R204 AL2 TlciKe 1.8y 5 B33 3v aks[ _L21
FPGA CLKIO  ARR D12 |aKio © SF’LBLS 3 PLL 23 3v cike[_ 122
P3V3 E1Z Joki1 1.8v 3.3v CLK7|_MP1
Te)
Qo B2 3.3V B5 3.3V
, [ D5 _|PLL3_OUTP_I O B2_9 PLL2 ouTP 10 B5 10| E19 ~ CDCM CLKI N
100N ’ D6 _|PLL3”OUTN 1 0 B2_10 PLL2 QUTN | O B5 9| EI18
c134
T = CLOCKS & PLL
T«
ds91nt24 | W43 CDCM_CLKQOUT2 L1 |cLko 3.3v 3.3v CLK12| V12 BOARD CLK
A'\/Cl_TCLKA_EN M VDD 16 AMC1 TCLKA- EXT RST N L2 CLK1 3.3V B2 B .3V C|_K137V\12
1 - ==l ML _|clk2 3. 3\/PLB|1_ 1 PLL, 4 5v ckia[—U12
2 o :@R AMCL_TCLKA+ M2 _lCLK3 3. 3v 3.3v CLK15[ ULl
AMC2_TCLKA EN [TR> ﬁiﬁ %431 AMC2_TCLKA- 6 sav |les sy
AMC2_TCLKA+ ATCA_CLK3A TX U4 IpLL1_OUTP | O BL 27 PLL4 OUTP |10 B6 15| T18
FPeA_TCLKA O tn 12 AMC3 TCLKA- VA _| PLLT_OUTN | G Bi_30 PLL4_OUTN 1 O B6_18[ UL8 FPGA TCLKA
5 | {;SZI@ AMC3_ TOL KA+
AMC3_TCLKA EN [TR> 9 AMCA_TCLKA-
8 mﬁI@ AMCA_TCLKA+
AMCA_TCLKA_EN [TNO>—°—| o
o
P3V3
YAN
100N [~
c133
T <
| dsTTmizg | W44
AMC1_FCLKA_EN Wm@ VDDZE 16 AMC1_PCl E_REFCLK-
. I@ AMC1_PCl E_REFCLK+
AMC2_FCLKA_EN  [TRD> 13 AMC2_PCl E_REFCLK-
A ECL KA 6 | {ﬁI@ AMC2_PCl E_REFCLK+
- 12 AMC3_PCl E_REFCLK-
s | {(ZZI@ AMC3_PCl E_REFCLK+
AMC3_FCLKA_EN  [TRD> 9 AMCA_PCl E_REFCLK-
. mﬁI@ AMCA_PCl E_REFCLK+
AMCA_FCLKA_EN [TN)>—°—| o
o
< I mK S ~N\ 0 @ LAST MODI FIED: Mon Jul 21 10:04:20 2014
| \L/\/ CREATI VE COWDON LI CENSE
a — aararre ETUDE: LAPP Atl as PAGE: 12 / 16
’PEP M DESSIN. Ni Co LETENDRE | SHEET: 12 / 16
coamanenmeren | htn:/ /atlas fff | pnc_test board USE ONLY W TH LAPP AGREEMENT.
de Physique des Particules f/ | ‘ ht t p: //I app | n2p3 f I’/
8 7 6 5 [ ] [ 3 [ 2 1

l




3V3 U6 3V3 3V3 1v8
ep2cl5_20_35 ep2015_20_3§':s'6 ep2cl15_20_35us USR<1. . 35> ep2c15_20 35
10 B7 1| _AA12 AMC2 PGl2 N o BS 1| _AA10 AMA PS1# joBs 1| C19 30 —
| By 2 ["AATS —AMCZ EN12-N | B2 [ AAIT —AMCZ FLT12 N | O Bs 2 C20 32 loBs 1} 8 USBOBUSS  \p b7 os
10 B7_ 3 _AAT4  AVCZ TPMB™L ENA 10 B8 4| AA4 ANVC6_TPMB_L_ENA 10B5 3| C21 34 | 5 Ba—3[_AlLb USB fCBUSE
10 B7 4 [ AAT5  ANC2 PS1# 10 B8 5 AAS AMC6 PS1# 10 B5 4| C22 SYNQOR_ALARM |G Ba—al _ALG 1
10 B7 5 AALE  AVCO FLT12 N 10 B8 6] AAG  AMA FLT12 N 10B5 5| D19 28 | O Ba 5[ ALY USBPTXE N
10 B7 6| AAL7 — ANMCD PGL2 10 B8 7| AA7T — AMA PGL2 N 10 B5 6| _D20  ENABLE 12V |0 B 18 5
10 B7 7 _AAI8 — AMCO ENI2 N 10 B8 8| AA8  AMIA ENL2™N 10B5 7| D21 | PMC_ACARM B | 6 Ba~7[AL9 USBYSI WU N
10 B7_ 8 _AAI9  AMCO TPMB LENA 10 B8 9 AAI AVCA TPMB_L ENA 10 B5 8| D22 | PMC”PGOOD_A | 6 Ba—8[—AZ0 SETVWR  —
10 B7_ 9 AAZ0  ANCO PS1# 10 B8_10[ ABIO AMCA ENABLEF 10 B5 11 E20  HANDCE SWTCH N 10 B4 803 5
10 Br_ 10| _ABIZ AVCZ FLT3 N 10 B8 11| ABLT AVCZ OREN N 10 B5 12 E21 S B |0 Ba Tol _BL4 2
10 B7 11| ABI3 AVCZ PG3 N 10 B8 12 ﬁgi AAI\/COW:B EPN3_ 10 B5 13 EZ? PMB_L_ SCL_FPGA |6 Ba~11[ BIb5 USBIRXE N
|0 B7 12| ABI4  AVC2EN3 10 B8 13 10 B5 14| _F20 L
| G B7 13| _ABI5 AMC2 ENABLE# | B8 14| _AB5 ANMCh ENABLE# | G Bs 15| _F21 MGT | 2C SCL_FPGA 198412 E18 z
10 B7 14| _ABI6  ANMCO OREN N 10 B8 15| AB6  AVCA OREN 10 B5 16 22 CDCM CD | O Ba~1a[ BIS 3
™~ 10 B7_15[ ABL7 AMD FLT3 N 10 B8 16 ﬁ? AMCA F CBE 3 N 10 B5_17 8% 24 | G Ba1a[BI9 USB RESET N VIT_REF
1o B7_16[ _ABI8 — AMCD PG3_ 10 B8 17 8 AMA PG3_ O B5_18 - =t -
X 10 B7_17[_ABLY AVOD _EN3”N oo 10 B8 18] _ABY  AMCA EN3”N o | G B3 19| G20 < 10B4_16
pa | O"B7 18| AB20 ANCO_ENABLE# | O B8 10| RIL T s LEMITORL16e | OoBs_20[_G21 | PMB_A SCL_FPGA v 9Bl
< |0 B7 19 RI4 X 10 B8 20 11 12 X 10 B5 21 &2 TPVB_B SCL_FPGA > | O Ba—19—Cl6 ( VREF PI N
o 10 B7 20[_RI15 =z 1O B8 21| 17/ 7 Z 10 B5 22| HL6 20 < |G Ba 20 CL7
|0 B7 21| _RI16 < 10 B8 22|18 8 < 1o B5 23] HL/ 22 2] 10 B4 21 Cl18
10 B7 22| _T16 m 10 B8 23| _ULO 3 m 10 B5 24 H18 35 1O B4 22 D14
10 B7_23|_UL3 10 B8 24 U8 1 10 B5 25 HI9 1 10 B4 23] D15
10 B7 24] Ul4 10 B8 25 U9 AVCS TPVB L 10 B5 26 _J15 19 | QB2 Dpie
10 B7_25[_UL5 10 B8 26 V11 AMCS_E E# 10 B5 27| J17 3 10 B4 25 E14
10 B7 26| V14 10 B8 27| V8 10 B5 28] J18 SENSOR [2C SDA FPGA | 5 Ba—26_EL5 DDR2 CKE
10 B7_ 27| V15 AMC3 OREN N 10 B8 28| V9 AMC5 EN3 N 10B5 29[ J19 TPVB L~ SDA FPGA | O B4 27 FL2 DDRZ—RASH#
10 B7 28| V4 — AVC3 FLT1Z N 10 B8 29[ Vi1 ANVC5_PS1# 10 B5 30 _J B~SDA"FPGA |G Ba 28 F13 DDRZ _CASH
| O B7_29 W%ZN& 1 0 B8_30|_ W AVC5 EN12 N |1 0 B5_ 31 §21 SE QSOéDICI%/ICRE%ETIEIPGA | G a2 F14 DDRZ —\\E#
10 B7 30 VL6 — AVC3ENLZ 10 B8 31|_ V8 10 B5 32|_J22 ) 54
| O B7 31 Y13 AVC3 FLT3 N | 0 B8 32| V9 |0 B5_33[ K20 TPVB_A SDA FPGA 19 B4 30772 DDR2_CSt
10 B7 32| Y14 — ANC3 PGL2 N 10 B8 33| Y10 10 B5 34 K21 | O Ba—32[ HLZ DDR2—ODT
10 B7_33|_Y16 AMC3"EN3 N 10 B8 34| Y5 AMC5 PGL2_N 10 B5 35 K22 MGT | 2C SDA FPGA | G Ba—33[ HLS DDRZ —CK
1o B7_ 34 YI7 AMC3 TPMB_L_ENA 10 B8_35[ 10 B5 36 L18 16 |G Ba 34 J14 DDRZ2_CK#
16 B8 36 Y7/ AMC5 PG3_N 1oBs 37/ _L19 I PM | O<1.. 16> - -
10 B8 37 (N
3V3 Us
ep2c15_20_35 | PM | O<1.. 16>
loB1_1| M 10
Ve > |0 BL 2 7 FLT12_ N
ep2c15_20_35 3V3 w e — 1v8
loB6 1| ML8 ADC1 DOUT joB1 5L N3 9
loBe_2l M9 o ARCL SO ep2c15_20_35 |0 BL 6 ep2c15_20_356 DDR2_A<13.. 0>
loBe 31 {5 —MIC T8GR E roB2 1| Cl 29 R 10B3 11 /M0 0
1 O B6_4 _ 10 B2 2 _C2 31 USR<1. . 35> 10 B1_8 1 joB3 2| ALl 1
10 B6 5| N22 ADCIT DIN | G Bas DL Se 1O BL 9| P2 MC8 OREN N 1988 233
1 0 B66 ENABLE | I os-al D2 97 10 B1_10[ P3 2 1OB3 4 A4 3
10 B6 7| P17 NMVC RESET FPGA N o |0 B2 Ti[_EL o1 1oBi_11[ PS5 7 PC{%ZN 10 B3 5] _AS 4
) B2_ P6  AMC7 PG ) B3_
| OB 8 V= RELOAD FPGAN 1082 12[ =2 23 e ——. T o MR Y. 1083 6[ 26 5
|0 Be 0| “RT8 S |0 B2 13[ E3 33 O AVMB FLIE N 10B377L A7 DOR B!~
| 0B6 L1[RI9 MV FPGAI | NI T_DONE |0 B2 14l EL 15 | OBIT15[ R AVC/ ENLZ losss 8 DRz
R20 ADC? ) B2_ R6  AMC/ FL ) B3
0 B6_12 _DIN O B2 16/ 2 18 10 Bl 16 LR 10 B3_10[ _B10 7
10 B6 13| _R21 ADC2 (QV L B o B1L 17|_R7 ANVC7 _OREN'N ) B3_
© |G Be 14 R22  WMVC FPGA2 | NI T_DONE 10 B2 17 Eg 14 = | GBI 18 RS - 10 B3_11 E}ll 8
b srm e o ¥ gEre SERY mmoean SRR oo o
) B2_ ) B3_
X 1O B6 17175 “ b 10 B2 20 G5 11 4 'O—Bl—zom 10 B3 15/ _B6 10 VTT_REF
Z | GBe—z0[ 20 ADC2_CS N @ 19B221L B 16 £ |Geise[ 15 AV ENABLEK ®  roesiel gl DDRZ_DQ<0> " "A~
"B6 21| U21  ANCL [ PVB 10 B2 22 Bl 2316 ANCZ P 10 B3 17
o 9B A AV ENBCER loB223t 129 e it . 5w = V1Y 3 oSG VREF PIN
10 B6 24 V20 10 B2 24 1O B1 25 U2 AMCS EN3 N 0 B3_19
10 B6 25 V21 AVC1 EN12 N :8_53_32 m 3 | O B1 26 VU31 AVCY P'\I/DBIVB 1A 5 :8—33—5(1) g L)L)RZTDQ<5>
10 B6_26[ V22 AVCT EN3 ) B2 | 0 B1_28 AMCB Lo
|OBepo[ VPl AL G N oEaE—H  IPIoL.le | OB zel vV ANCE ENASLER b — 0oRp DO<e>
| 0 B6_29 ) B2 — 10 B1_31 Lo
o2 YIS ANC3 ENA 10 B2 29 J2 5 B W AMCE OR |0 B3 24 D8 DDR2 4>
1 0_B6_30 WlELE# 1O B2 30_J4 14 0 Bl_32 —W—O:\SENE“—N 1O B3 25 D9 DDRZ_BA<0>
: g—gg—g; Y20  ANCL OREN N 10 B2 31 L8 13 : 8‘5%_23 Wi AMCS5 FLTI2 10 B3_26 E%l 0o Eﬁ<%>
) B6_. B ) B1_ B3 DDR2 BA<2>
10 B6_33[_ Y21 AMCT_FLT1Z_N 1O BL 35 VW6 AVCS FLT3 | O B3 27
| G B6 34 Y22 ANCL FLT3 N IGBL 36 Yl AV FLT12 N 10°B3 288 DDRZ_DQ<3>
o B1 37_Y2 AMC6 FLT3 N 1 O_B3_29 —Flo
joB1 3873 AMC6_PG12~N 10 B3 30, F11
10 B1 39 Y4 AMC6_EN12—N : 8—52—2; —F8 DDR2 7>
10 B3 33_F9 DDR2 2>
10 B3 34 CL1
10 B3 35 G/
10 B3 36 HL1
10 B3 37[_H7
LAST MODI FI ED: Mon Jul 21 10:04:23 2014
/\ L@ @ 0@ CREATI VE COWDON LI CENSE
app N —— ETUDE: LAPP Atl as PAGE: 13 / 16
v \ . i .
EYPERIMENT _ DESSIN: Ni Co LETENDRE SHEET: 13 / 16
sl | T | pnc_test board USE ONLY W TH LAPP AGREEMENT.
Lahuralu{re IjAHTIEGyJEiVIEUX | Hﬁ"@u @]i}’ s.C ﬂ —_— [— ) )
de Physique des Particules | ht t p // I app | n2p3 f I’/
8 7 5 5 | 4 | 3 | 2 | 1




8 7 6 5 [ 4 3 2 1
P1V8
JAN
o
us8
DDR2_A<13..0> [IN> A1 g1 E 070 B> DOR2_DQ<7. . 0>
o B7
DDR2_BA<2..0> [IN> BA 2. 0] B DDR2_DQS
- nt 47h1 8n§fm*A8 -
DDR2_RASH > s o s 20 (B> DDR2_DM
BORSViER S e ooR |
DDR2~CS# 5 G5 Josr ., Eg < DDR2_CK
F9 o s 9 w5 < DDR2 _CK#
DDR2_ODT RS RN < DDR2_CKE
_lrru180 8 §VREF EZ VIT_REF
Cl
i
100N
T vIT
R298
DDR2_CK 299
;100
DDR2_CK# '
DNC% VvIT
_____________________________________________________ | R300 S
|
|
P3V3 I
|
|
|
R294 < R295 < R296 I
§ 10. 0K 10. 0K 10. OK ep2cls 20 35 w |
’ ) ’ CLKUSR | O B2 8| D4 |
CRC ERROR_| O B2_7[ D3
DEV_CLRN TO B3 _12[ B3 I
P3V3  P3V3 P3V3 INIT DONE 1O B6 23 V19
DEV_CE |10 B8_3| AA3 I
. N20 _INSTATUS I
LooN NL8 | CONF_DONE
L4 INCONFI G NCEO | 0 B6_27| V20 |
K1 " INncE |
= e MBEL1| NL7
12 R2O3 W25p16_vime) NVBELO|_ ML |
& > 10. 0K 2 veo 42 <4_lDATAD Ko |
DCLK TCK <
7 " 1 C3_INCso 10 B2_3 (5(0 Tvs[ K6 2 EE& %(\:/E l
e 5 CA_|ASDO | O B2 4 | TD K> 2 FPGA—TDI I P1Vv8
4 _{ao — | ToOL-L> _[eOTy FPGA TDO |
EPCSljf T
P3V3 |
L |
- R297 * * ¢ * * *
J23 HooR | 100N 100N 10N
REDU'J)—DZ’G ) | 10U _|10U 100N . 100N 10N] 1ON] 19
10 PR
9 g = : C18 Cl86 C187 C18 C18 Cl190 Cl191 C192 C193 C194
i
{ 5 | ‘ S ‘ ‘ ‘
5 ) I
a4
3 3 I
2 % 1 =
1
@@ LAST MODI FI ED: Mon Jul 21 10:04:22 2014
i CREATI VE COVVON LI CENSE
- a ETUDE: LAPP Atl as PAGE: 14 / 16
E}’PEP ME DESSIN: Ni Co LETENDRE | SHEET: 14 / 16
PRl T T | pnc_test board USE ONLY W TH LAPP AGREEMENT.
de Physique des Particules * i/" | ‘ ht t p: // I app | n2p3 f I’/
8 7 6 5 [ ] [ 3 [ 2 [ 1




JTAG_NMASTER_SELECT

oL

8 7 6 5 [ 3 2 1
P3V3
I 266
' 100N
I ML
P3V3_| PM P3V3_| PM
- - | LVC16244A - T
J2 [ 26 |As ~_ vs3| 23 -
2 it 4 | 27 |a vl 22 e o @@ A
4 3 2 2)
6 16 5 % OS> VEZZ TDI | MAIN TCK | 33 mFQSG AVELTER
2 THS MW, TS VEZZ TS ARM STANDARD JTAG | 29 (A > A 20ANA- QO AvC2_TCK
12 112 12 [ 11 7 §§ [TTHVEZZ TCK | 30 |Ao Yo 19 R278 @
%g 14 13 %g ‘ NVEZZ TDO 20 PI' N CONNECTOR | - Re87 AMC3_TCK
B e S — VA VA Y= EXT RST N
%8 P i;:Ig Re75 - CONNECTED TO | PMC | ﬁ
| L
1 | JTAG BUFFERS P3V3
= | jczm
| ML 100N
_____________________I_ ____________ s3v3 - _ _ _ _ - - -—"-—"—"-"F""""""—"""F" _I LVC16244A 33 T
oavs | | MAIN TCK 32 [As ~_ Ys| 17 AN @ AMC4_TCK =
P3V3
A | | VAN TDO 33| Az vo| 16 Re79
| 100N JTAG MASTER | a5 |a 14 VvV VR284 [T FPGA_TD
A | T cisl SELECTI ON I —A 1 .
N VAN TVE 36 |Ao vo 13
R267 R268 O | N L | % A\ oe——ITOT> FPGA_TIVB
. s
= §2 g?mo I sn74cbt | v3257pw I ﬁ
: é O N 15 : - P3V3
= C268
W I CON JTAG TCK 2 |11 | ML j
= b | AP Z 1B2 1Al _4 MAI N TCK | VClooaan . 100N
of 9 [COT> CON_JTAG TDO CON JTAG TMS 5 |op1 37 |As ~_ vs| 12 T
s 8 R . V2 oo 27 MAIN TVB | M\ g 33 OO AVCL TS L
T [OOT> CON_JTAG TRST_N | | VAL N TVE 438 [A2 vo| 11 AN OO AVC2 TVE
512 [COTYCON_JTAG TNB I CON JTAG TDO 11 |31 I 40 | A vl 0 A2 Fess -
A 431 - . L O NVEZZ 10 |3m2 3aL 9 MAI N TDO I M as [OD> AMC3_TVE
3 IN]JCON_JTAG TDI 41 Ao vo 8
2 ¢ - | OON JTAG TDI 14 |4p1 I RAAE Y (QUID> ANVCA_TVE
@CO\I_J TAG TCK | @ Z 13 lape aAl 12 MAI N TDI ALTAS —<TN] AVCA TDO | G
R269 | % | goi P3V3
10. OK | %) | : C269
I oo-I: “ P3v3 | ML 100N
| | LVC16244A 33 T
R276 43 |As ~_ Y3 L
I | o | o e AT (D> At ST
" 2 2|
A | {nte_spst_2054 (RIS oy S 55 MV D avc2 TRsT
1 1
| 122H1l 1 JTAG MASTER SELECT | M\ ea 33 (AT AMC3_TRST
CONNECTOR |22 47 |Ao Yol AN [OIT> AVCA_TRST
I 1 S=1 <-> MASTER JTAG = MEZZANINE | - VVV ot -
[ oavs S=0 <-> MASTER JTAG = CONNECTOR I E
I I =l
I I
I I
| 100N | JTAG CHAI N
| sn74l vc1g3157 |
I = I
| C. | FPGA TDO [TRD ALTAS [O0T> AMCL TDI
I VCC I
|  [ONDEZZ VASTER TRST 1_|gp , N TR | AVCL TDO [TND ALTAS [O0T> AMVC2 TDI
A
| CON JTAG TRST N3 |g1 I
| | AVC2 TDO [TND ALTAS [O0T) AMVC3 TDI
I % I
I @ I AVC3 TDO [TRD ALTAS [O0T> AMCA TDI
I I
| |
|

lapp)

Laboratoire d'Annecy-le-Vieux
de Physique des Particules

1

ATLAS

EXPERIMENT

L‘I/ / I‘III S ’III

@ @@ CREATI VE COVMON LI CENSE

LAST MCDI FI ED: Mon Jul

21 10:04:21 2014

ETUDE: LAPP Atl as

PAGE: 15/ 16

| pnc_test board

DESSIN. Ni Co LETENDRE

SHEET: 15 / 16

http://1app.in2p3.fr/

USE ONLY W TH LAPP AGREEMENT.

5

I

I

3

I 2 I




7 6 5 4 3 [ 2 1
P1V2
BLML1A601S
1 2 f
FE2 L 10U ‘
Tcme
1 10U 10U 10U 10U
N AN o N <o < < O—HNM S ONANLD N~ N~ -
] infnga g g 5 2 A o= 2L =0 W N b W o o S T
P3V3 ~rr U6 _W—5221 c2s0 | co3a _W—Ezsg
—ANM< O OMN OdNMIINOMNOODOANM O OMN —ANM<
Ellzllzllzllzllzllzl ! IF.IF.IHIF.IF.IF.IF.IHIF.IF.INININININININININI :II:II:II:II VCCA_PLL1 Jr _lN _u_OOF i
AL eea T - 53538888 ESEEEEEEEEEEEEEEEEL 5%%%| GQNDA PLL1| V7 = P1\D
- _ > o0 o0 -
5 | e oos
T4 _lvcaoi_a = o -~ i,
— N _] 100N
- ® o G\oA_PLL2L ELO 98 =01 _[100n_[100N_[100N_] 100N ] 100N 100N ] 100N_| 100N_] 100N_] 100N
veol @21 _—
i; VCOl 22 s D) VoA PLL3| E6 Tc214 @219 Tczzs czschzss 0241Tcz44 c248 —Fzzsz Tczss
VCCl 23 IN) 9 — N _] 100N
GNDA PLL3| _F7
A2 Noa B 1 - ! €199 (202
Cl1l |vca o3 2 > | =
E% VCCl 8_3 S VocA_pLLat ULE _L _L P1Vv2
P1V8 10 ¥% %—é w QDA PLL4|_ V16 LN _| 100N JAN
I - C200 (€203
221 NGH oA T - (al @D PLLL 1| U5 | 10N [ I0N] 10N] TON] 1oN] 1oy 1oy 1oN| TON[ ION]
Cl2 _lvco a2 z GND_PLL1 2| V5 _—
D17 lvca oa~3 FS GND_PLL2 1| EL7 TCZlS 220 Tczze 0232T0237 c242T0245 C249 —Fzzss Tczse
E13_|voa o4 IS G\ND PLL2 2| F18
GL4_lveco o475 ep2cl5_20_35 GND_PLL3_ 1| F5
GND_PLL3 2| F6
GND_PLL4 2| V18 i
B22 Voo &6 1 @ GND_PLL4_1| T17 i
Gl9_|vca 5”2 z
J16lvea 053 A P3V3 b33
- [6;]
L20_Jvco os_4 NG 23| Wiel
FPGA PONER- SUPPLY NSz
AA22 Ivcal 06 1 @ NC 21|
V20 |voal 052 2 NC20( P22 J—looN—LlooN—LlooN—LlooN—Lloo’\ﬂ—lOONJ_wON_hOON_hOON_hOON 100N | 100N
P3V3 P16 |vca 0673 A NG 191555
T19 |voa o5 4 o %%E*Pw Q%_Piw QH_T&N QB—FHB_FB3 Q%_T&%_T&M am??%4
chle*,\N/g ‘ ‘
AB21 |vca o7 1 NC_ 15|
T14 _lvcaor—2 b NC_14*%6 — il
V13 |vca or 3 z NC_13*M15 P3V3
VL7 lvod o7 4 2 NC 12 M
Y12 _lvca o7 5 NCZlO*Iég
NC 9|
gy S— EICKT so[ ToN] ion] oN] don] ioN
— w 7
g v -2 > NG 6[_J5 czo7T0210 213 Tczw 0224T0229
V6 "voc ce”4 ~ Ng 0, .
Y11_lvca o875 ® NG 3 H21
NC 2| &2 L
NC T GL
D|D|D'D'D'D'D'DlDlD'D'D'D'DlDlD'D'D'DlDlD'D'D'D'DlD'D'D'D'D'D'D'D'D D|DlDlD'D'D'D'DlDlD'D'D'DlDlD'D'D'D'DlDlD'D'D'D'DlD'D'D'D'D'D'D'D'
5565555555555555555555555555556556555555555555555655555555555555555
10N 10N 10N 10N
BN RER R R RRpo Nl ob BRI oM BN Reab s pRo RSl mein _Lzoon [100n_[100n_L100N_L100n [ 100N 10N | N oL
< §<5% 0o~ BRRLOOB” T 9 219921919 9 A =03 ol AN g == —@35 Tcz40 oot T—Czso

C204 | C208 c11 C216 C222 | 227

FPGA SUPPLI

ES

lapp)

Laboratoire d'Annecy-le-Vieux
de Physique des Particules

CREATI VE COVMON LI CENSE

LAST MCODI FI ED: Mon Jul 21 10:04:22 2014

ETUDE: LAPP Atl as PAGE: 16 / 16

R X0tk
EXPERIMENT

htt)

- o o | o -
n:/ /atlas.ch
J y b

| pnc_test board

DESSIN: Ni Co LETENDRE SHEET: 16 / 16

USE ONLY W TH LAPP AGREEMENT.

5

l

4 l 3 l

http://1app.in2p3.fr/
2 [ I




	/             /
	LAPP IPMC Test Board manual
	I. Overview
	LAPP IPMC Mezzanine
	IPMC Test Board: General Description

	II. Board component description
	Power supplies
	AMC and MMC supplies
	Power controllers
	LEDs

	I2C busses
	IPMB_A and IPMB_B I2C
	IPMB_L
	I2C_Mgt
	I2C_Sensor
	I2C busses monitoring

	Clocks architecture
	ATCA Synchronization Clock
	AMC Telecom and Fabric clocks
	Reset

	AMC Fabric Interfaces
	AMC1 and AMC2
	AMC3

	Back panel Interfaces
	Ethernet
	USB
	UART

	FPGA
	Architecture
	Configuration

	DDR2
	MMC slot
	JTAG
	IPMC Mezzanine Debugging
	FPGA and AMC JTAG


	III. Debugging with LAPP IPMC Test Board
	Signal Tap logic analyzer
	GUI signal probe
	Advanced GUI debugger

	IV. Errata
	I2C busses

	V. Annexes

	schema_ipmc_test_board_v1_2_final.pdf
	ipmc_test_board(1-16)
	page1 (1)
	page2 (2)
	page3 (3)
	page4 (4)
	page5 (5)
	page6 (6)
	page7 (7)
	page8 (8)
	page9 (9)
	page10 (10)
	page11 (11)
	page12 (12)
	page13 (13)
	page14 (14)
	page15 (15)
	page16 (16)



