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Demonstration Board Manual

ISLRTG4DEMO1Z

Renesas Radiation Hardened Power Solution for RTG4 FPGA

Over the last decade satellites and spacecrafts have
seen an exponential increase in the need for on-
board data processing and storage demands.
Additionally, major satellite manufacturers have
recently announced their latest satellites to be
modular, fully digital and capable of in-orbit
reconfigurability. To meet these demands, satellite
and payload manufacturers are using high-end
FPGAs, ASICs and processors. Microsemi’'s RTG4
FPGA is a radiation hardened FPGA that has
comparable performance to commercial counterparts
in demanding computing applications. The RTG4
requires a complex power solution with multiple low
voltage supply rails that can deliver high currents and
a need for power supply sequencing to eliminate high
inrush currents.

In collaboration with Microchip and Ibeos, Microsemi’s
RTG4 development board schematic and layout
board were modified to replace the existing power
solution that uses commercial grade products with
Renesas Radiation Hardened power products as
shown in Figure 1. An image of the
ISLRTG4DEMO1Z reference board is shown in
Figure 3. It has the same functionality as the
Microchip RTG4 Development Kit but includes the
space grade power solution from Renesas’ Intersil
family of power management ICs.

Related Literature

For a full list of related documents, visit our website:

= ISL70002SEH, ISL70003ASEH, ISL70005SEH,
ISL75051ASEH, ISL70321SEH device pages

= RTG4 Radiation-Tolerant FPGAs Product Overview

= RTG4 FPGA Datasheet

= RTG4 FPGA Development Kit, UG0617 User
Guide

Features

= Radiation hardened QMLV power solution
(MIL-PRF-38535)

= RTG4 footprint compatibility with spaceflight
version

= 2x1GB DDR3 SDRAM

= 2GB SPI flash memory

= PCI express Gen1 x1 interface
= PCle x4 edge connector

= One pair of SMA connectors for testing of the
full-duplex SERDES channel

= Two FMC connectors with HPC/LPC pinout for
expansion

= RJ45 interface for 10/100/1000 Ethernet
= USB Micro-AB connector
= Headers for SPI and GPIOs

= FTDI programmer interface to program the SPI
flash

= JTAG programming interface
= RVI header for application programming and debug
= FlashPro programming header

= Embedded Trace Macro (ETM) cell header for
debug

= Dual In-Line Package (DIP) switches for user
applications

= Push button switches and LEDs for demo purposes
= Current measurement test points

Specifications
= Power Supply Input using DC Jack: 12V £10%
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1.  Functional Description

The RTG4 development platform allow users to prototype and evaluate the performance of the FPGA in different
applications. Figure 1 shows a block diagram of the development board. The board includes two 1GB Double
Data Rate 3 (DDR3) memories and two 1GB SPI flash memories. The board also has several standard and
advanced peripherals, such as PCle x4 edge connector, two FMC connectors for using several off-the-shelf
daughter cards, USB, Philips inter-integrated circuit (I2C), gigabit Ethernet port, serial peripheral interface (SPI),
and UART. Additionally, a FlashPro programmer is embedded on the board, which allows RTG4 FPGA
programming through the JTAG interface.

DC Jack
HPC2
Power Supply PiB BB Power Supply
Section = = rea Section
FLASH-1 FLASH-2
Bank 6 Bank 5§ Bank 4 Bank 3
CR;:?J Marvell LEDs/ 7210s | 9610s | 7210s | JTAG JTAG)
PHY Switches Bank 7 Bank 2 Debug
7810s 7810s
Bank 8 Bank 1 -
7210s 7210s o
o~ o
- Bank 9 Bank 0 o =
- 9010s 90 10s Y
x [a]
ETDI g SERDES e
USB2UART BO | B1 | B2 | B3 | B4 | BS
EEEE
SMAs
PCle To FMC
x4

Figure 1. ISLRTG4DEMO1Z Block Diagram

11  Getting Started

Microchip provides demo platforms for evaluating various blocks of the Microsemi RTG4 FPGA. These platforms
are published through their Demonstration Guides and can be found in the FPGA guide repository.

Example Demonstration Guides include:

= DG0622: RTG4 FPGA PCle Data Plane Demo using Two Channel Fabric DMA

= DG0624: RTG4 FPGA SERDES EPCS Protocol Design

= DGO0625: Interfacing RTG4 FPGA with External DDR3 Memory

= DG0630: RTG4 FPGA DSP FIR Filter Demo Guide

Download these Demonstration Guides and follow the instructions within the guides to evaluate the Renesas
ISLRTG4DEMO1Z development board. The Demonstration Guides reference jumper settings for setting up the
original Microsemi RTG4 Development Kit. The jumper reference designators for the Renesas ISLRTG4DEMO1Z
are the same, with J16 as the only omission. J16 for the Microsemi RTG4 Development Kit programs the DC/DC
regulator that provides the core voltage either for 1.0V or 1.2V. J16 is not available on ISLRTG4DEMO1Z as the
DC/DC regulator for the core voltage is fixed at 1.2V.

More information on the Microsemi RTG4 Development Kit, including the user guide and board design files are
located on the Microsemi website.
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1.2

RTG4 Power Solution

Table 1 summarizes the Renesas part numbers, descriptions, and operating conditions of the Synchronous Buck
Regulators and LDOs used in the space grade design.

Table 1. Radiation Hardened Power Management IC Configuration

Input Output Output
Voltage Voltage Current
Part Number Description (V) Output Name (V) (A)
ISL70003ASEH | Radiation and SEE Tolerant 3V to 13.2V, 9A Buck 12 5V 5 9
Regulator Intermediate
Rail
ISL70002SEH Radiation Hardened and SEE Hardened 22A 5 VDD Core 1.2 16
Synchronous Buck Regulator with Current Sharing
ISL75051ASEH | Power for eight corner PLLs, PLLs in SerDes PCle/PCS 5 VDDPLL & 3.3 1
blocks, and FDDR PLL. VPP
ISL70005SEH Radiation Hardened Dual Output Point-of-Load, 5 DDR VDDQ 1.5 3
Integrated Synchronous Buck and Low Dropout 15 DDR VTT 0.75 1
Regulator : : -
ISL70002SEH Radiation Hardened and SEE Hardened 22A 5 3.3V 3.3 10
Synchronous Buck Regulator with Current Sharing Intermediate
Rail
ISL75051ASEH | 3A, Radiation Hardened, Positive, Ultra-Low Dropout 3.3 SERDES_x_ 1.2 3
Regulator. Lyz_VDDAIO
ISL75051ASEH | 3A, Radiation Hardened, Positive, Ultra-Low Dropout 3.3 SERDES_x_ 2.5 2

Regulator

Lyz VDDAPLL

In addition to the power management ICs in Table 1, the ISL70321SEH quad power supply sequencer controls the
power-up and power-down sequences of the power system. Figure 2 color codes the connections from the
ISL70321SEH enable outputs to the enable inputs of the various power management ICs.
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Figure 2. Renesas Space Grade Power Tree for the Microsemi RTG4

The following list summarizes the monitoring and control function of the ISL70321SEH:

= The 12V DC voltage is monitored by the ISL70321SEH and enables the ISL70003ASEH first when the voltage
after the PMOS switch reaches 10V.

= When the 5V intermediate rail is up, the ISL75051ASEH is enabled to power the VPLL & VPP rail.

= When the VPLL & VPP rail is above the 3.1V, the ISL70002SEH is enabled to generate the 3.3V intermediate
rail.

= When 3.3V is up, the regulators for the core VDD, DDR memory, and SerDes are enabled simultaneously.

= When the VDD rail is in proper regulation, the DONE signal from the ISL70321SEH is asserted high, which
releases the RESET signal to the FPGA.

The final IC used in the power solution is the ISL70244SEH, a 19MHz radiation hardened 40V dual rail-to-rail

input-output, low-power operational amplifier. The ISL70244SEH generates the DDR reference voltage in a buffer

configuration with its input connected to the output of the LDO for the ISL70005SEH to achieve 50% tracking of

the VDDAQ rail. No changes have been made to the regulators for the FMC connectors or Ethernet PHY ICs.

Because there are no power-down requirements on the RTG4 FPGA, the reference board is set up to disable all
regulators at the same time when the power switch is turned to the OFF state.
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2. Board Design
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Figure 4. ISLRTG4DEMO1Z Reference Design (Bottom)
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21 Layout Guidelines

Careful consideration must be taken with regards to the layout for the power management ICs for FPGA reference
designs. The resulting current transitions from one power device to another can cause voltage spikes across the
interconnecting impedances and parasitic circuit elements. These voltage spikes can degrade efficiency, radiate

noise into the circuit, and lead to device overvoltage stress. Component layout and printed circuit design
minimizes these voltage spikes. Here are some guidelines to follow:

= At least two layers should be dedicated for the ground plane, this reference design uses six layers dedicated to

ground.

= Use the top and bottom layers primarily for signals. However, you can also use these to increase the VIN,

VOUT, and GND planes as needed.

= Keep the signal and power grounds for each IC separate but have them tied together in a low noise area of the
PCB. Be mindful that the noise generated from the power stage does not disrupt the signal ground.

= Place ceramic bypass capacitors directly at the power supply input pins of the PMIC. These capacitors are
necessary to filter out any high frequency noise on those respective lines.

= Keep signal traces as short as possible.

2.2
2.21

Schematic Diagrams

Bank-0-FDDRO0O Connection
MEMORY

INTERFACE

DDRIO102NBO/FDDR_E_BA2 |————,

DDRIO107NBO/FDDR_E_ RAS N f—

Al FDDRO_AQ (4.5}
AF3 FDDRO_A1  {4,5}
AHA FDDRO_A2 (4.5}
RAGE FDDRO_A3 {4,5}
AV FDDRO_A4 {4,5}
AL FDDRO_A5 (4.5}
Al FDDRO_A6 {4,5}
AE FDDRO_A7 (4.5}
D FDDRO_A8 (4.5}
AR FDDRO_A9 {4,5)
AJ4T FDDRO_A10 {4,5}
AD39 FDDRO_A11 {4,5)
AC39 FDDRO_A12 {4,5}
AGAT FDDRO_A13 {4,5)
AB4T FDDRO_A14 {4,5)
FDDRO_A15 {4,5}
25;‘@ FDDRO_BAO (4.5}
ANGT FDDRO_BA1 {45}
FDDRO_BA2 {4,5}
m%% ;g FDDRO_CAS_L {45}
FDDRO_CS_L  {4.5)
[ AE40 % FopRo oot {4,5)
A ¥DDRO RSTN (4.5)
AJ39 FDDRO_CKE {4,5)
AH30 FDDRO_WE_L {45}
FDDRO_RAS L {4,5}
%Egg  FDDRO_CBM {5}
i C FDDRO_DQMO {4}
RFaT ' FDDRO_DQM1 {4}
P ' FDDRO_DOM2 {4}
FDDRO_DQM3 {5}
AG34
AH3Z
AC37
AC36
AK37
AK36
= P28
! P27
AC38
AK3E
AJ3!

U16-1
{5} FDDRO_CBO 7%721 DDRIO77NBO/FDDR_E_DQ_ECCO DDRIO102PBO/FDDR_E_ADDRO
{5} FDDRO_CB1 ——Ac3z | DDRIO77PBO/FDDR_E_DQ_ECC1 BANK_O DDRIO101NBO/FDDR_E_ADDR1
{5) FDDRO_CB2  y>———————7E=5- DDRIO76NBO/FDDR_E_DQ_ECC2 DDRIO101PBO/FDDR_E_ADDR2
{5} FDDR0_CB3 pp———————="">> DDRIO76PBO/FDDR_E_DQ_ECC3 DDRIO100NBO/FDDR_E_ADDR3
DDRIO100PBO/FDDR_E_ADDR4 IAnar
AG31 DDRIO99NBO/FDDR_E_ADDR5
{4) FDDRO_DQO  y»——————— =351 DDRIOB6NBO/FDDR_E_DQO DDRIO99PBO/FDDR_E_ADDR6
{4) FDDRO_DQ1  y»———————F55-1 DDRIO86PBO/FDDR_E_DQ1 DDRIO98PBO/FDDR_E_ADDR7
{4) FDDRO_DQ2 y>——————2r=5-| DDRIOBSNBO/FDDR_E_DQ2 DDRIO97NBO/FDDR_E_ADDR8
{4) FDDRO_DQ3  y»——————7=2- DDRIOB5PBO/FDDR_E_DQ3 DDRIO97PBO/FDDR_E_ADDR9
{4) FDDRO_DQ4  s>—————=75-7-{ DDRIOB3PBO/FDDR_E_DQ4 DDRIO96NBO/FDDR_E_ADDR10
{4} FDDRO_DQ5  pp—————7 <] DDRIOB2NBO/FDDR_E_DQ5 DDRIO96PBO/FDDR_E_ADDR11
{4) FDDRO_DQ6  pp————— 37 DDRIOB2PBO/FDDR_E_DQ6 DDRIO95NBO/FDDR_E_ADDR12
{4} FDDRO_DQ7 ~pp———————=-2 DDRIOBTNBO/FDDR_E_DQ7 DDRIO95PBO/FDDR_E_ADDR13/GB12_23/CCC_NE1_CLKI3
DDRIO94NBO/FDDR_E_ADDR14
AH36 DDRIO94PBO/FDDR_E_ADDR15/GB12_23/CCC_NE1_CLKI2
{4) FDDRO_DQ8  9>———————pr===-{ DDRIO93NBO/FDDR_E_DQ8
{4) FDDRO_DQ9  »>—————rZ+>-{ DDRIO93PBO/FDDR_E_DQ9
{4) FDDRO_DQ10 y>——————%r=7-| DDRIO92NBO/FDDR_E_DQ10
{4) FDDRO_DQ11 g>——————=7==-{ DDRIO92PBO/FDDR_E_DQ1 1
{4) FDDRO_DQ12 y>—————7=== DDRIOYOPBO/FDDR_E_DQ12
{4) FDDRO_DQ13 y>——————=75==-{ DDRIOBINBO/FDDR_E_DQ13 DDRIO103NBO/FDDR_E_BAQ
{4) FDDRO_DQ14 y>——————7r=-| DDRIOBIPBO/FDDR_E_DQ14 DDRIO103PBO/FDDR_E_BA1
{4} FDDRO_DQ15 ))—————=———1 DDRIO8BNBO/FDDR_E_DQ15
{4} FDDR0_DQ16 7ﬁjgg DDRIO113NBO/FDDR_E_DQ16 DDRIO105PBO/FDDR_E_CAS_N
{4) FDDRO_DQ17 yp——————2+==-] DDRIO113PBO/FDDR_E_DQ17 DDRIO106PBO/FDDR_E_CS_N
{4) FDDR0_DQ18 pp———————7F22—] DDRIO112NBO/FDDR_E_DQ18
{4) FDDRO_DQ19 y>———————7=5 DDRIO112PBO/FDDR_E_DQ19
{4} FDDR0_DQ20 T AK32 | DDRIO110PB0/FDDR_E_DQ20/FDDR_W_RESERVED_8_16 DDRIO98NBO/FDDR_E_ODT
{4) FDDRO_DQ21 p»——————727-] DDRIO109NBO/FDDR_E_DQ21/FDDR_W_RESERVED_8_16
{4) FDDRO_DQ22 y»—————— 2] DDRIO109PBO/FDDR_E_DQ22/FDDR_W_RESERVED_8_16
{4} FDDR0_DQ23 py———————==">-1 DDRIO108NBO/FDDR_E_DQ23/FDDR_W_RESERVED 8 16 DDRIO105NBO/FDDR_E_RESET N
DDRIO106NBO/FDDR_E_CKE
ANS7 DDRIO107PBO/FDDR_E_WE_N
{5} FDDR0_DQ24 »»>——————7vao—) DDRIO120NBO/FDDR_E_DQ24
{5) FDDRO_DQ25 »>——————2=2>-1 DDRIO120PBO/FDDR_E_DQ25
{5} FDDRO_DQ26 y>——————zZ==—{ DDRIO119NBO/FDDR_E_DQ26
{5} FDDRO_DQ27 yp>——————7 1= DDRIO119PBO/FDDR_E_DQ27 DDRIO78PBO/FDDR_E_DM_RDQS_ECC
{5) FDDRO_DQ28 y>——————"72= DDRIO117PBO/FDDR_E_DQ28 DDRIO83NBO/FDDR_E_DM_RDQS0
{5) FDDRO_DQ29 y>——————"7*==- DDRIO116NBO/FDDR_E_DQ29 DDRIO90NBO/FDDR_E_DM_RDQS1
{5 FDDR0_DQS0. p»——————gizzg| DDRIOT16PBO/FDDR_E_DQ30 DDRIO110NBO/FDDR_E_DM_RDQS2
{5} FDDRO_DQ31 DDRIO115NBO/FDDR_E_DQ31 DDRIO117NBO/FDDR_E_DM_RDQS3
{5} FDDRO_CBS0_P :ﬁggg DDRIO79PBO/FDDR_E_DQS_ECC DDRIOBOPBO/FDDR_E_TMATCH_ECC_IN
{5} FDDRO_CBSO_N DDRIO79NBO/FDDR_E_DQS_ECC_N DDRIO8ONBO/FDDR_E_TMATCH_ECC_OUT
{4} FDDRO_DQSO P;:ﬁigg DDRIO84PBO/FDDR_E_DQS0 DDRIO87NBO/FDDR_E_TMATCH_0_IN
4 FDDRO_DQS0_N DDRIO84NBO/FDDR_E_DQS0_N DDRIO87PBO/FDDR_E_TMATCH_0_OUT
{4} FDDRO_DQS1_P :‘;Egg DDRIO91PBO/FDDR_E_DQS1 DDRIO114NBO/FDDR_E_TMATCH_1_IN
4 FDDRO_DQS1_N DDRIO91NBO/FDDR_E_DQS1_N DDRIO114PBO/FDDR_E_TMATCH_1_OUT
{4} FDDRO_DQS2. P;:m;, DDRIO111PBO/FDDR_E_DQS2
4 FDDRO_DQS2 N DDRIO111NBO/FDDR_E_DQS2_N
FDDR0_DQS3 P;:ﬁ::gg DDRIO118PBO/FDDR_E_DQS3
5 FDDR0_DQS3_N DDRIO118NBO/FDDR_E_DQS3_N DDRIO78NBO
DDRIO81PBO
AG39 DDRIO88PBO
{4,5) FDDRO_CK_P éé “AG40 | DDRIO104PBO/FDDR_E_CLK DDRIO108PBO/FDDR_W_RESERVED
{45} FDDRO_CK_N DDRIO104NBO/FDDR_E_CLK_N DDRIO115PB0
AT2G 15

Figure 5. Schematic - Bank-0
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DDR3-SDRAM Interface 1-FDDRO

JP75V_VTT_REF_FDDRO

u10
MT41K256M8DA-125 IT:K
{3) FDDR0_DQ6 VDD1
{3) FDDR0_DQ4 VDD2
{3) FDDRO_DQ7 VDD3
{3} FDDRO_DQ1 = VDD4
{3) FDDR0_DQ3 £5-1 DQ4 VDD5
{3) FDDR0_DQO 52| D5 VDD6
{3) FDDR0_DQ2 £5-1 D6 VDD7
{3) FDDRO_DQ5 c5 baz VDD8
{3} FDDRO_DQS0_P B3 Das VDD9
{3) FDDRO_DQSO_N 5o Das#
{3) FDDRO_DQMO A7 DMTDQS
== NF/TDQS# vDDQ1
K3 VDDQ2
{3,45) FDDRO_AD  S>————T5+ AO VDDQ3
{3.45) FDDRO AT oo————F2 A1 VDDQ4
{3:45) FDDRO_A2  go————i A2
{3:455) FDDRO_A3  oo————T5— A3
{3.45) FDDRO_A4  9———F2 A4 vsst
{3,45) FDDRO_A5  oo————1ic— A5 Vss2
{3:45) FDDRO_A6  go————1o— A6 Vss3
{3:455) FDDRO_A7  oo————— A7 VsS4
{3.4,5) FDDRO_A8 5| A8 VSS5
{3.4,5) FDDRO_A9 o7 A9 VSS6
{3,4,5) FDDRO_A10 7| AT0/AP VsS7
{3.4,5) FDDRO_AT1 7 Al Vss8
{345 FDDRO_A12 5| A12/BCH VSS9
{3.4,5) FDDRO_A13 7 A13 VSS10
{3.4,5) FDDRO_A14 T Al4 VSSi1
{3.4,5) FDDRO_A15 A5 vssi2
(3,4,5) FDDRO_BAO ‘ﬂﬁ BAO
{3,4,5) FDDRO_BAT Ta| BA1 vssQt
{3.4,5) FDDRO_BA2 BA2 VSSQ2
&1 VSSQ3
{3.4,5) FDDRO_ODT Y>—————— ODT VSSQ4
7 VSSQs
(3,4,5) FDDRO_CK_P & cK
{3.45) FDDRO_CK_N CK#
{3455 FDDRO_CKE S>——S0 1 ke
{3,4,5) FDDRDJ:S,,L))—H2 CcS#
(3.45) FODRO_CAS P————C3 | casy
{3,4,5) FDDRD,RAS))—H RAS#
(3.4,5) FDDRO_WE_3p——H3 { \yey
R208 A A240 1% H8 |
E1 vRerpa
;Ja VREFCA
N2
{3.4,5) FDDRO_RSTN »»>————"“- RESET#

MT4TK256MBDA-125 IT:K

1P5V_REG

DDR3-SDRAM

u13

MT41K256M8DA-125 IT:K

{3} FDDRO_DQ10 463— DQo VDD1
{3) FDDR0_DQ11 VDD2
{3) FDDRO_DQ12 VDD3
{3} FDDRO_DQ14 & VDD4
{3) FDDR0_DQ15 Eg| D4 VDD5
{3} FDDRO_DQ13 52| DQs VDD
{3) FDDR0_DQ8 = Da6 VDD7
{3) FDDRO_DQ9 3| DQ7 VDD8
{3} FDDRO_DQS1_P 3 Das VDD9
{3) FDDRO_DQST_N 55 DOS#
{3) FDDRO_DQM1 Av-| DM/TDQS
%" NF/TDQS# vDDQ1
VDDQ2
{3,4,5) FDDRO_AQ Eg A0 vDDQ3
{3.4,5) FDDRO_A1 5] Al VDDQ4
{345 FDDRO_A2 Ko A2
{3,4,5) FDDRO_A3 o] A3
{3.4,5) FDDRO_A4 T A4 vsst
{3,4,5) FDDRO_A5 g | AS vss2
{3.4,5) FDDRO_A6 M| A6 Vss3
{3.4,5) FDDRO_A7 Ng | A7 vss4
{3,4,5) FDDRO_A8 M3 A8 VSS5
{3.4,5) FDDRO_A9 1 A9 VSS6
{3.4,5) FDDRO_A10 7| ATO/AP vss7
{3.4,5) FDDRO_A1 K7 Al Vss8
gzgg Egggg ﬁ:g N3 | A12/BCH# VSS9
2 ) A13 VSS10
{3.4,5) FDDRO_A14 ﬁ; A14 Vvssi1
{3.45) FDDRO_A15 A15 vssi2
{3,4,5) FDDRO_BAQ ,ﬂg BAO
{3,4,5) FDDR0_BA1 T3] BA1 vssQt
{3.45) FDDRO_BA2 BA2 VSsQ2

(3.4,

(34,5
(345

5} FODRO_ODT Yy——S1 |
F7

FDDRO_CK_P

S Cm— v

{3,4,5) FDDRO_CKE ))—‘39

{3,4,5) FDDRO,CS,L))—HZ

{3,4,5) FDDRO,(:AS})—G3

{3,4,5) FDDROJASJ;)—F3
OP7SV_VIT_REF_FDDRO (3 4 o) FppRo wE () H3

R233 . 240 1% Hg

E1

J8

(3.45) FDDRO_RSTN —— N2 |

VREFDQ
VREFCA

RESET#

MT41K256M8DA-125 IT:K

1P5V_REG

0P75V_VTT_REF_FDDRO
R:

u19

MT41K256M8DA-125 IT:K

_VTT_REF_FDDRO

C424|| _0.01uF/16V.

{3} FDDR0_DQ22 VDD1
{3) FDDRO_DQ23 VDD2
{3} FDDRO_DQ17 VDD3
{3} FDDRO_DQ16 VDD4
{3) FDDRO_DQ20 VDD5
{3} FDDRO_DQ19 VDD6
{3) FDDRO_DQ21 VDD7
{3} FDDR0_DQ18 VDD8
{3} FDDRO_DQS2 P VDD9
{3) FDDRO_DQS2_N 7
{3) FDDRO_DQM2 25
%= NF/TDQS# vDDQ1
K3 VDDQ2
{34,5) FDDRO_AD  3o————= AD vDDQ3
{3.45) FDDRO_A1  oo————2— A1 VDDQ4
{345 FDDRO_A2  go————— A2
{345} FDDRO_A3  go————T2— A3
(3,45} FDDRO_A4  op———T5— A4 vsst
{34,5) FDDRO_AS 90— A5 vss2
{3.45) FDDRO_A6  oo————5- A6 Vvss3
{3455} FDDRO_A7 90— A7 vss4
{34,5) FDDRO_A8 3 A8 VSS5
{3.4,5) FDDRO_A9 H7| A9 VSS6
{3,4,5) FDDRO_A10 7| A10/AP vss7
{3.4,5) FDDRO_A11 7 At Vvss8
{3.4,5) FDDRO_A12 5| A12/BCH# VSS9
{3,4,5) FDDRO_A13 = A13 VSS10
{3.45) FDDRO_A14 T Al4 VSS11
{3.4,5) FDDRO_A15 At5 vssi2
{34,5) FDDRO_BAO ‘ﬂg BAO
{3.4,5) FDDRO_BAT Ta| BA1
{3.45) FDDRO_BA2 BA2
(345 Fopro.oDT  »——-S1 op7
(3,4,5) FDDRO_CK_P g; CK
{3.4.5) FDDRO_CK_N CK#
(345 FODRO_CKE  y>——0 ] ok
{3,4,5} FDDR0O_CS_L ))—H2 cS#
{3,4,5) FDDRO_CAS_L >>—G3 CAS#
{3,4,5) FDDRO_RAS_L >>—F3 RAS#
(34,5 FODROWE L Y>——H3 1 \vey
2, 240 1% H
9 0 L .
[ E1 vRerpa
8 | yRerca
N2
{3.4,5) FDDRO_RSTN Y>——————— RESET#

o C236)

C236 0.01uF/16V.

[ C709)

C709||__0.01uF/16V.

C596 0.01uF/16V.

R

C781]|__0.01uF/16V.

1P5V_REG 1P5V_REG 1P5V_REG
235 0.01uF/16V. Ca22] 0.01uF/16V. 0.01uF/16V.
C181||_0.01uF/16V C269] | _0.01uF/16V 0.01uF/16Y
G224 0.01uF/16V. Ca11 0.01uF/16V. 0.01uF/16V.
C234||_0.01uF/16V C291||_0.01uF/16V 0.01uF/16Y
C171 0.01uF/16V. C410] 0.01uF/16V. 0.01uF/16V.
C226 0.01uF/16V. C423 0.01uF/16V. 0.01uF/16V.
C172||_0.4uF/16V C337||_0.1uF/16V. 0.1uF/16Y
C173||_0.1uF/16V C288] | 0.1uF/16V 0.1uF/16Y
C180; 0.1uF/16V C268] 0.1uF/16V. 0.1uF/16V
C197||__0.4uF/16V €270 |_0.1uF/16V. 0.1uF/16Y
C170 0.1uF/16V. C366 0.1uF/16V 0.1uF/16V
C210||_0.1uF/16V C425| | 0.1uF/16V. 0.1uF/16Y
€237 0.1uF/16V. c271] 0.1uF/16V 0.1uF/16V.
1 1 1

Figure 6. Schematic - DDR3-SDRAM Interface 1 - FDDRO
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2.2.3 DDR3-SDRAM Interface 2-FDDRO

DDR3-SDRAM

Uz2
MT41K256M8DA-125 IT:K 1PSY_REG R —
a2 MT41K256M8DA-125 IT:K 1PEY_REG
{3) FDDRO_DQ25 D VD1
{3) FDDRO_DQ30 DS? VDD2 S‘-; {3} FDDRO_CB3 gg DQo 0P75V_REG_FDDRO
{3) FDDRO_DQ28 D2 VDD3 85 {3} FDDRO_CB1 &5 pat
{3) FDDRO_DQ31 DQ3 VDD4 3} FDDRO_CBO D@2
{3} FDDRO_DQ24 e VDDS5 E‘B 3} FDDRO_CB2 ‘ég D03 C754H 10uF/6.3V
{3} FDDRO_DQ29 DQ5 VDD6 [Kg *—ga-| DO4
{3} FODRO_DQ27 DQ6 VDD7 [ % b2 | DA5 C795|| _0.1uF/16V
{3} FDDRO_DQ26 pa7 VD8 (g %—p7 D06 (3,4,5) FDDRO_AO -
{3) FDDR0_DQS3_P Das voDg ¢ *—c4 DA7 {3.4,5) FDDRO_AT CTall 0AuFBY
{3) FDDRO_DQS3_N Das# {3} FDDRO_CBS0_P B3| Das {3.4,5) FDDRO_A2 .
{3) FDDRO_DQM3 DM/TDQS 89 {3) FDDRO_CBSO_N Bo-{ DS {3.4,5) FDDRO_A3 et C7961] 0.4uFBY
NF/TDQS# vDbDQt e {3} FDDRO_CBM A7-| DM/TDQS {3,4.5) FDDRO_A4 -
VDDQ2 ["F7 2| NF/TDQS# {345} FDDRO_AS C798||_0.1uF/16V.
{3,4,5) FDDRO_AD A0 VDDQ3 [Fg—% K3 {3.4,5) FDDRO_A6 .
{3,4,5) FDDRO_A1 At vDDQ4 [ {3.4,5) FDDRO_AO 171 A0 {3.4,5) FDDRO_A7 c7521] 0.4uFBY
{3.4,5) FDDRO_A2 2 {3:45) FDDRO_A1  oo————F A1 (34,5 FDDRO_A8 2
{3.4,5) FDDRO_A3 A3 A1 {345} FDDRO_A2 55— 3- A2 {3.4,5) FDDRO_A9 cr60]] o.1uF/1eY
{3,4,5) FDDRO_A4 A4 VSS1 [ag {3,4,5} FDDRO_A3 —1g | A3 Al {3,4,5) FDDRO_A10
{3.4,5) FDDRO_A5 A5 VsS2 [y {3.4,5) FDDRO_A4 o] A4 VSS1 g {3.4,5) FDDRO_AT1 C76311 0.4uFBY
{3,4,5) FDDRO_A6 A6 VSS3 [—pg {3.45) FDDRO_AS  oo———ic— A5 VSS2 gy {3.45) FDDRO_A12 .
{3,4,5) FDDRO_A7 A7 VsS4 Fp——4 {3.4,5) FODRO_A6  o————io— A6 VSS3 by {3,4,5) FDDRO_A13 Sl o.1uFiev
{3.4,5) FDDRO_A8 A8 VSS5 | {345} FDDRO A7 55— A7 VsS4 [py {3.4,5) FDDRO_A14 -
{3,4,5) FDDRO_A9 VSS6 [ {3,4,5) FDDRO_A8 i3 A8 VSS5 [ {3.4,5) FDDRO_A15
{3,4,5) FDDRO_A10 A10/AP VSS7 {3.45) FDDRO_A9  oo————1=— A9 VSS6
(3.45) FDDRO_A11 1 vess (345 FODRO A10 SS———HT 1 Ajoap ves? - (3.4,5) FDDRO_BAO o 2 C797|| 0.1uF/16V
{3.4,5) FDDRO_A12 A12/BCH VSS9 | {3,4,5) FDDRO_ATT o————T2 A1 VsS8 {3,4,5) FDDRO_BAT Lo 1 38| o.uFrev
{3.4,5) FDDRO_A13 VSS10 {345} FDDRO_A12 S————p- A12/BCH VSS9 | {3.45) FDDRO_BA2 I
{3,4,5) FDDRO_A14 Al4 VSS11 g {3.45) FDDRO_A13 N A13 VSS10 5 R313 199
{3.45) FDDRO_A15 15 VSS12 {3.45) FDDRO_A14 oo————7 Al4 VSS11 g {3,4,5) FDDRO_CAS_L RaT4 o1 C750]|_0.1uF/16v
s {3.4,5) FDDRO_A15 Sp———="{ A15 VsS12 {3.4,5) FDDRO_RAS_L ap ron -
(3,4,5) FDDRO_BAO Xa BAO 82 1 {3.4,5) FDDRO_WE_L -
{3,4,5) FDDRO_BA1 Ja| BA1 VssQl Fgg 9 {3.4,5) FDDRO_BAO o BAO
{3.4,5) FDDRO_BA2 BA2 VSSQ2 g1 {3.4,5) FDDRO_BA1 Ja| BA1 B
{3,4,5) FDDRO_ODT 3} Gl e il (8:45] FODRO.BAZ B2 [ce 1
X »———— oDT VSsQ4
- vssas 22 (34,5 FODRO_ODT Y——— S op1 {3.4,5) FDDRO_CKE Eggg 23-3 07‘5” O 1uF/16V.
{3.4,5) FDDRO_CK_P ;j cK 7 {3.4,5) FDDRO_CS_L B335 o1 c733]|_o0.uFiiev
{3.4,5) FDDRO_CK_N CK# A3 {3.4,5) FDDRO_CK_P ;;j cK {3.4,5) FDDRO_ODT - 1
Go NC1 [ {345} FDDRO_CK_N CK#
{3,4,5) FDDRO_CKE Y)————="- CKE 3 @9
{34,5) FDDRO_CKE Y)————221 CKE
(8.45) FODRO_CS L>——2] oy ; " L
{3.4,5) FDDRO_CS_Ly)y————— CS#
(3.4.5) FODRO_0AS J>——3 | casy I 0P75V_REG_FDDRO =
F3 {3,4,5) FDDRO_CAS_P)————2- CASH
{3.4,5) FDDRO_RAS I>————"{ RASH 3
Ha {345} FDDRO_RAS P————"- RASH R379
{3.4,5) FDDRO_WE_D)>————"— WE# Ha 49.9RAIINL
O0P75V_VTT_REF_FDDRO {345} FDDRO_WE_D)———"— WE# 9.9
R2Z5 240 1% H8 | 0P75V_VTT_REF_FDDRO
W zq {3,4,5) FDDRO_RSTN )
E1 | vrerpa 1
8 VREFDQ
VREFCA 48
VREFCA
{3.4,5) FDDRO_RSTN >>7Nz RESET# N2
{3.4,5) FDDRO_RSTN »»————= RESET#
MT4TK256M8DA-125 ITK

MT4TK256MBDA-125 IT:K

1P5V_REG 1P5V_REG
C631||_0.01uF/16V C725||_0.01uF/6V
Ce52| | _0.01uF/16V C777||_0.01uF/16V
C707| |_0.01uF/16V C779| |_0.01uF/16V
C703]|_0.01uF/16V C735||_0.01uF/16V
C708| |_0.01uF/16V C764| |_0.01uF/16V
C705| |_0.01uF/16V C766| |_0.01uF/16V
C693| | 0.1uF/16V C727||_0.1uF/16V
C630| |_0.1uF/16v C726| |_0.1uF/16V
C632| |_0.1uF/16V C778| |_0.4uF/16V
C633| |_0.1uF/16V C753| |_0.1uF/16V
C674| |_0.4uF/16V C740| |_0.4uF/16V
C651 0.1uF/16V C724. 0.1uF/16V
C710; 0.1uF/16V C734, 0.1uF/16V

Figure 7. Schematic - DDR3-SDRAM Interface 2 - FDDRO
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{27} HPC2 CLK1_M2C_P_B1 m?
{27} HPG2_CLK1_M2C_N_B1
V31
g; V32
T39
;; U39
{31) LED7 (7?‘33
{28} BB_MSIOD37N_B1_R37 )

133
(31) LEDS {S——— 31
(31) LED8 éé T34

{28} BB_MSIOD39P_B1_M39 >%"Sg
s 140 |
P38
g R38
u34

{31} DIP7 )
@1) LEDg K30 ]
V34

(31} DIP6

SRt am—i

{27} HPC2_CLK3_BIDIR_P_B1
{27} HPC2_CLK3_BIDIR_N_B1

{27} HPC2_CLK2_BIDIR_P_B
{27} HPC2_CLK2 BIDIR_N_B1

{28) BB_MSIOD40P_B1_P38
{28) BB_MSIOD40N_Bi_R38

{28) BB_MSIOD45P_B1_T37 ks
{28} BB_MSIOD45N_B1_T38

w34

(31 LED2  {———

{31} LED4 ééiwaa

V30
(31} LED3  <K———w301

{31} DIP4 ), W30

{28) BB_MSIOD48P_B1_P39 Eig
]

N38
JOLEER

{28} BB_MSIOD51N_B1_P41

*Rat
{28} BB_MSIOD55N_B1_R41 Y—— 1

Bank-1 Connection

U16-2

MSIOD58NB1/SPWR_NE1

MSIOD43PB1/GB12_23/CCC_NEO_CLKIO/SPWR_NEO_0_RX_STROBE_P
MSIOD43NB1/SPWR_NEO_0_RX_STROBE_N

MSIOD44PB1/GB12_23/CCC_NEO_CLI

MSIOD44NB1/SPWR_NEO_0_RX_DAT,

MSIOD58PB1/GB12_23/CCC_NE1_CLKIO/SPWR_NE1_0_RX_STROBE_P
_RX_STROBE_N

BANK-1

KI1/SPWR_NEO_0_RX_DATA_P
AN

MSIOD73PB1/GB12_23/CCC_NEO_CLKI2/SPWR_NEO_

_RX_STROBE_P
“RX_STROBE_N

MSIOD73NB1/SPWR_NEO_

MSIOD74PB1/GB12_23/CCC_NEO_CLKI3/SPWR_NEO_1_RX_DATA P
M:

SI0D74NB1/SPWR_NEO_1_RX_DATA_N

MSIOD59PB1/GB12_23/CCC_NE1_CLKI1/SPWR_NE1_0_RX_DATA_P

MSIOD59NB1/SPWR_NE1_0_RX_DATA_N

e { 50MHZ_B1 (32}

AB37

3

ﬁgg: HPC2_CLKO_M2C_P_B1 {27}
HPC2_CLKO_M2C_N_B1 {27}

OSC_100MHZ_P_B1 {32}
OSC_100MHZ_N_B1 {32}

Figure 8. Schematic - Bank-1

1
MSIODS7PB1 Msiops6rs! ey éD\PZ 1)
MSIOD37NB1 MSIODSENB1 DIP3 {31}
MSIOD38PB1 Visions7Pe1 Hanae 8 MSI00STP 1 A2 ()
MSIOD38NB1 MSIODS7NB1 DIPT (31}
MSIOD39PB1 MSIOD60PB1 m:é BB_MSIOD60P_B1_Td0 {28}
MSIOD39NB1 MSIOD6ONB1 BB_MSIOD60N_B1_U40 {28}
MSIOD40PB1 MSIOD61PB1 bjj“:é BB_MSIOD61P_B1_U41 {28}
MSIOD40NB1 MSIOD61NB1 BB_MSIOD61N_B1_V41 {28}
MSIOD41PB1 MSIOD62PB1 b LED1 {31}
MSIOD41NB1 MSIOD62NB1 < BB_MSIOD62N_B1_Y35 {28}
MSIOD42PB1 Msi0D63PB1 |HAAse é BB_MSIOD63P_B1_AA35 (28}
MSIOD42NB1 MSIOD63NB1 BB_MSIOD63N_B1_AB35 {28}
MSIOD45PB1 wsions4pe1 |ipas g0 usionur o1 w0 29
MSIOD45NB1 MSIOD64NB1 BB_MSIOD64N_B1_W38 {28}
MSIOD46PB1 MSIOD65PB1 ﬁgﬂi;;swwcm @1
MSIOD46NB1 MSIOD65NB1 f—————————) SWITCH4 {31}
MSIOD47PB1 MSIOD66PB1 m:é BB_MSIOD66P_B1_W40 {28}
MSIOD47NB1 MSIODEENB1 BB_MSIODS6N B1_W41 (28}
MSIOD48PB1 MSIOD67PB1 :/63399 BB_MSIOD67P_B1_V39 ({28}
MSIOD48NB1 MSIODE7NB1 BB_MSIOD67N_B1_W39 {28}
MSIOD49PB1 MSIODEBPB1 ﬁiggig SWITCH3 (31)
MSIOD49NB1 MSIOD68NB1 SWITCH1 {31}
MSIODS0PB1 MsioDesPet [oe Koo 2
MSIOD50NB1 MSIOD69NB1 BB_MSIOD69N_B1_Y36 {28}
MSIOD51PB1 MSIOD70PB1 m:é BB_MSIOD70P_B1_Y40 {28}
MSIOD51NB1 MSIOD70NB1 BB_MSIOD70N_B1_Y41 ({28}
MSIOD52PB1 vsion71Pe1 s § o vsioore o1 vas )
MSIOD52NB1 MSIOD71NB1 BB_MSIOD71N_B1_AA38 {28}
MSIOD53PB1 MsioD7281 g  BB_MSIOD72P_B1 Y37 (28}
MSIODS3NB1 msiop7anet [FAA25
MSIOD54PB1 MSIOD75PB1 %
MSIOD54NB1 MSIOD75NB1
MSIOD55PB1
MSIOD55NB1
RTAGT50
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225 Bank-2, Bank-3, and Miscellaneous Connection

(26) HPC1_HBO04 N B2 MSIOD13NB2/SPWR_SE1_0_RX_STROBE_N

{26) HPC1_HBOG_CC |
{26) HPC1_HB0G_CC_N_B2

MSIOD14NB2/SPWR._SE1_0_RX_DATA
3 37 L wsionteez
B2 MSIOD1NB2
o5 WP 2o, g2 £ [r—
(26] HPC1_HB20 N B2 MSIOD2NB2
26 vt v ez LT [P
{26] HPC1_HBO8 N B2 MSIODaNB2
o6 vt Haie P g2 E1 [P—
(26) HPC1 HB14 N B2 MSIODeNB2
[26) HPC1_HB18 P B2 M30 4 wsiopspez
(26) HPC1 HB18 N B2 MSIODSNB2
26 WP et g2 Tl P
{26} HPC1_HB15_N_B2 MSIODENB2
(26) HPC1_HB09 P B2 £40 L wsion7eez
{26} HPC1_HB09_N_B2 MSIOD7NB2
(26) HPC1_HB19_P_B2 358 L wsionepez
{26) HPCI_HBT9_N B2 MSIOD8NB2
a1
2 3 51 wsionspez
G camm— [
o0 vt v 62 T [P—
{26) HPC1HBI3 N B2 MSIOD10NB2
o0 vt e g2 (<1 [P
(26) HPC1_HBO2 N B2 MSIOD! 1NB2

P =11 [H—
e iied oD

(26) HPC1_HB12. |
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X MSIOD17PB2
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i i Pt
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MSIOD23PB2/GB12_23/CCC_SE0_CLKI1/SPWR_S|

: 3 355 usoovimeposra zacoo ser cunsen s o owa e 569 0 o OATA
SR SE S AT
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A
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TIGTE

Eeiy
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H3g
:139 ?\Pu‘ HBO5_P B2 {26}

1 HeGi etz 00 p B2 (29)
e et co e (en

126}

HBO5_N B2 {26

P31
D?\Pu‘ HBO1 P B2 (26}

HBOTN B2 {26)

R2s7
15K

s Heci e p B2 2o
et oo ies (oo

3P3V

s
g ToATA
ALERT 8
SMBOLK
2
G sueoatA

o] CMSSCTM_NOPB

-
(o)
-

Figure 9. Schematic - Bank-2, Bank-3, and Miscellaneous

TCRT A (8

ALERT (8]

SMB_CLK ()
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2.2.6

(26) HPC1_CLK1_M2C |
{26) HPC1_CLK1 M2C1

B4
B4
(26 HPC1_CLKO_M2C P B4
(26) HPC1_CLKO M2C N B4

Bank-4 Connection

£

F28

g 729
Fo7

g:sm

165
BANK-4

MSI0334PB4/GB17/CCC_SE0_CLKI2/SPWR SEO_1_RX_STROBE P MSI0346PB4/GB21/CCC_SE1_CLKI2/SPWR_SE1_1_RX_STROBE P

MSIO334NB4/SPWR_SEO_1_RX_STROBE N MISIO346NB4/SPWR_SE1_1_RX STROBE N

MSIO335PB4/GB19/CCC_SE0_CLKIS|
MSIO335NB4/SPWR_SE0_1_RX_DATA

PWR_SE0_1_RX_DATA P
N

MSI0347PB4/GB23/CCC_SE1_CLKIZ/SPWR_SE1_1_RX_DATA P
MSIO347NB4/SPWR_SE1_1_RX_DATA_N

(26)
(26)
{26}
{26}

oss HPC1_GLKe_BIDIR P 84
PG GLkG oA B4

o2

s ——

HPC1_CLK3 BIDIR P_B4
HPC1_CLK3 BIDIR N 84

£27 €3
(18] UARTO RXD  <- m MSI0325P84 MSI0343PB4 SPI_FLASH SDO (8]
UARTO - INTERFAGE | (b 0T § 3R E28 | 1 OaoenB4 MSI0343NB4 |22 SPIT_FLASH.SDI (8]
19 PHY BOVAD il 25 oeme usioseepes |12 | vecr soL 20
18] PHY-ROVRD-CLKz e MSI0944NB HPCI SDA (28]
7 se o 6 828 msioazrees wsioasspes |3 HPC2 SCL (27)
{7) SMB_DATA MSI0327NB# MSIO345NB4 HPG2 SOA (27)
f207,
{16 RT46_PHY_CONFiGT SR V- wsiosssees | £ or st 2
16} PHY_SCLK MSIO328NB4 MSIO348NB4 12G1_SDA (42}
22
{16) PHY_MDC e I wsiosaopas |3 HPC1_CLK_DIR B4 (26)
(16 PHY. RS’ MSIO329NB4 MSI34SNB4 HPC2_CLK DIR B4 (27)
spio_we
- £38{ msiosaoras MSI0350PB4 ﬁ:§ ALERT (1)
(20) PHY_MDC_SERDES)  >>——E0 | igioazonge MSI0350NB4 TAITA (1)
{20) PHY_MDIO_SERDES0 528 wisiossipee wsiosstpas |83 SPI1_FLASH SCK_{8)
20) WAKEN. SERDESO MSI0331NB4 MSIO351NE4 SPI1_FLASH SS (8]
(20 iy T SERDESO 331—% MSI0332P84 wsioaszpas |E3S — 1 2% SERDESO_PRSNT (20}
) )_F n MSIO332NB4 MSI0352NB4 =
30 ETM_TRAGECLK Ao wsiossapas wsiossspes |-320 1260_SCL (18}
E1M TRACEDATAD MSIO333NB4 MSIO3S3NB4 12G0_SDA {16)
- 1 - wsioaseees | 82 —
{30) ETM_TRACEDATA2 MSI0336NB4 MSIO354NB4 SPI_RESET (8]
(30} ETM_TRACEDATA3 A3 wsiosareee Vsiogsspes A3 PHY_CONFIG2_SERDESO {20}
{30) RVI_nTRST MSI0337NB4 MSIO355NB4. PHY _CONFIGI _SERDESO {20}
{80) RVITDI 128 wsiosaepea usioasepes |35 HPC1 PG M2C (26)
{30} RVLTMS MSIO338NB4 MSI0356NB4 HPCZPG_MEC (27)
30} RVI_TK Ear] Msiosaopas vsioss7pes |ESE—R212 R % (CHPC1 PRONT MzCL  (26) i i
{30} RVI_TDO MSIO339NB4 MSIO357NB4 e QQHPC2 PRSNT M2CL {27} a0
.
(16} PHY_MDIO g;:ggz MSIO340PB4 MSI0358°B4/PROBE_CAPTURE |-S32 1 1
{16] PHY INTn MSI0340NB4 MSIO358NB4/PROBE_READ_DATA 4] fus
(8} SPI0_FLASH_SDO g::g MSI0341PB4 MS10359PB4/SC_SP1_SDI et — s RT4G_SPI_SDO (30)
(8] SPIO_FLASH_SDI MSI0341NB4 MSIO35ONE4/SC. SPI_SDO RT4G_SPLSDI_ (30)
C34 MSIO360PB4/SC_SPI_CLK B, RT4G_SPI_SCK {30} Ro82
SJ ShI0_FLASH SoK gﬂ MSIO342NB4 MSIO360NB4/SC_SPI_SS Tﬁ:é RT4G_SPI_SS {30} 10K
@ s s MSI0342P84
T

3pav

(8) SPI0_FLASH SDO,
8} SPI0_FLASH SDI
(8) SPI0_FLASH SCK
(8) SPIO_FLASH_SS

SPI0_FLASH

{8} SPI0_RESET

a7
SPIFLASH v
810 NCT o
760 NG2 E—X
i NC3 5—X o.1uf/]
S NG X
W NCs X
7| FOID NG6 H5—X
x4 Nes NG7 (X

(8 SPI1_FLASH DO
(8] SPI1_FLASH SDI
{8] SPI1_FLASH SCK
{8] SPI1_FLASH SS

SPI1_FLASH

3p3v

7
SPIFLASH

(8) SPI1_RESET

Figure 10. Schematic - Bank-4
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2.2.7 Bank-5 Connection

(26} HPC1_HA19_P_B5S
{26) HPC1_HA19_N_B5

(26) HPC1_HAO7_P_BS5
(26} HPC1_HAO7_N_BS

{26} HPC1_HA22_P_B5
{26} HPC1_HA22 N_B5S

{26) HPC1_HA02_P_BS
{26} HPC1_HA02_N_B5

{26} HPC1_HA03_P_BS5
{26} HPC1_HA03_N_B5

(26) HPC1_HA23_P_B5
(26) HPC1_HA23 N_B5

{26} HPC1_HA21_P_B5
{26} HPG1_HA21_N_B5

{26) HPG1_HA06_P_B5
6} HPC1_HA0B_N_B5

(26) HPC1_HA14_P_B5
{26} HPC1_HA14_N_B5

(26) HPC1_HA20_P_B5
{26) HPC1_HA20_N_B5

{26} HPC1_HA09_P_B5
{26} HPC1_HA09_N_B5

{2
{2

} HPC1_HA18_P_B5
) HPC1_HA18_N_B5

85

{26
(2

} HPC1_HA16_P_B5
) HPC1_HA16_N_B5

38

{26} HPC1_HAO5_P_B5
{26} HPG1_HAO5_N_B5

{26} HPC1_HA15_P_B5
{26} HPG1_HA15_N_B5

{26) HPC1_HA00_CC_f
{26} HPG1_HA00_CC_t

85
B5

{26) HPC1_HAO1_CC_P_BS
(26) HPC1_HAO1_CC_N_BS

(26) HPC1_HA12_P_BS5
(26} HPC1_HA12_N_BS5

{26) HPC1_HA13_P_B5S
{26} HPC1_HA13_N_B5

{26} HPC1_HA04_P_B5
{26} HPC1_HA04_N_B5

(26) HPC1_HA10_P_BS5
(26) HPC1_HA10_N_B5

{26} HPC1_HA11_P_B5
{26} HPG1_HA11_N_B5

{26} HPC1_HA08_P_B5
{26} HPG1_HA08_N_B5

B20
B21 E

166
o BANK-5
; Gia| Msioz77pPes MSIO301PB5
MSI0277NB5 MSIO301NBS
g A msiozrspes Misi0302pBs ey
MSIO278NB5 MSIO302NB5 f—=x
; 2] msiozropes Msi0303pes |Eaax
MSI0279NB5 MSI0303NBS5 ==X
; 1 msiozsores Wisiog04pes |52
MSI0280NB5 MSI0304NBS5 ==X
1 H
g 16 Jusiozsipes Ms10305PBS [z >
MSI0281NB5 MSIO305NB5 f——x
1 A22
; 8,2 MSI0282PB5S MSI0306PBS5 |55
MSI0282NB5 MSI0306NBS5 |-===-X
A2 F22
; ATa | MSI0283PB5 MSIO307PBS5/GB13/GRESET |-ro3-X
MSI0283NB5 MSI0307NB5 ==X
G18 L22
; Fig | MSI0284PB5 MSIO308PB5/GB15/GRESET gzt
MSIO284NB5 MSI0308NB5 |—=—
g 21 Jmsiozesees Msi0309pBs [Daex
MSIO285NB5 MSIO309NB5 |—=—x
g 215 Jmsiozssres Msi0310pBS |HAaex
MSIO286NB5 MSIO310NB5 ==
; £ Msiozezpes Misioa11pBs |-agyx
MSI0287NB5 MSI0311NB5 ==X
g vt wsiozespes wsios12pes [Baax
MSI0288NB5 MSI0312NB5 |==X
1
g g‘g MSIO289PBS MSIO313PBS Hggg
MSIO289NB5 MSIO313NB5 ==X
1 22
; 3 msiozsopes Misio14pes [Hizax
MSI0290NB5 MSI0314NB5 ==X
; 17y wsiozateas MSI0315P85 | AZx
MSI0291NB5 MSI0315NB5 |-
A wsio T MSI0316P85 |-E2ex
MSI0292NB5 MSIO316NB5 ==X
g £ vsio 11/GRESET Misi0317pBs [Hiaax
MSIO293NB5 MSIO317NB5 ==
; 15 wsioaspes wisioa18pes |-aagx
MSI0294NB5 MSI0318NB5 ==X
c20 A29
MSI0295PB5 MSIO319PB5
; 2T ] \isioegsnes MSIO319NB5 @é
g d}g MSI0296PBS MSIO320PBS %
MSI0296NB5 MSI0320NB5 ==X
Al
;:Azg MSI0297PBS5 Msiog21pes [Eaex
MSI0297NB5 MSI0321NB5 |==-X
D21 2
;:Em MSIO298PB5 wisiosezpes [-ogex
MSI0298NB5 MSI0322NB5 ==X
;:Egg MSI0299PB5 MSI0323PB5 %
MSI0299NB5 MSI0323NB5 |——x
822 B29
%G5| MSI0300PBS MSI0324PB5 [g55%
%= MSIO300NB5 MSI0324NB5 =X
RTACTE0

Figure 11. Schematic - Bank-5

HPC1_GAO
HPC1_GA1

{
{

26}
26}

HPC1_HA17_CC_P_B5
HPC1_HA17_CC_N_B5

{26}
{26}
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2.2.8 Bank-6 Connection

U167
BANK-6
{26} HPC1_LA17_CC_P_B6 ;g:g MSIO253PB6/GB1/CCC_SWO0_CLKI2/SPWR_SW0_1_RX_STROBE_P MSIO265PB6/GB5/CCC_SW1_CLKI2/SPWR_SW1_1_RX_STROBE_P g:?:éiHPCLLMS,CC,P,BG {26}
{26} HPC1_LA17_CC_N_B6 MSIO253NB6/SPWR_SW0_1_RX_STROBE_N MSIO265NB6/SPWR_SW1_1_RX_STROBE_N HPC1_LA18_CC_N_B6 {26}
1 K
{26} HPC1_LA00_CC_P_B6 ; H Jg MSI0254PB6/GB3/CCC_SWO_CLKI3/SPWR_SW0_1_RX_DATA_P MSI0266PB6/GB7/CCC_SW1_CLKI3/SPWR_SW1_1_RX_DATA_P t§§ HPC1_LAO1_CC_P_B6 {26}
{26} HPC1_LA00_CC_N_B6 MSIO: VR_SWO0_1_RX_DATA_N MSIO266NB6/SPWR_SW1_1_RX_DATA_N HPC1_LAO1_CC_N_B6 {26}

{26} HPC1_LA28 P_B6 gg:gg MSIO241PB6 MSIO259PB6 gg:ééHPcw LA15_P_B6 {26}
{26} HPC1_LA28 N_B6 MSIO241NB6 MSIO259NB6 HPC1_LA15_N_B6 {26}
{26} HPC1_LA03_P_B6 ;g:m MSI0242PB6 MSIO260PB6 j}g:éiHPcquafje {26}
{26) HPC1_LA03_N_B6 MSIO242NB6 MSIO260NB6 HPC1_LA08_N_B6 {26}
{26} HPC1_LA29 P_B6 gg:gg MSI0243PB6 MSI0261PB6 ﬁ;:é HPC1_LA27 P_B6 {26}
{26} HPC1_LA29_N_B6 MSIO243NB6 MSIO261NB6 HPC1_LA27_N_B6 {26}
{26} HPC1_LA32_P_B6 gg:gg MSI0244PB6 MSI0262PB6 g:g:ééHPcuAmfje {26}
{26) HPC1_LA32_N_B6 MSIO244NB6 MSIO262NB6 HPC1_LA14_N_B6 {26}
{26) HPC1_LA02_P_B6 ng MSI0245PB6 MSIO263PB6 mi HPC1_LA10_P_B6 {26}
{26} HPC1_LA02_N_B6 MSIO245NB6 MSIO263NB6 HPC1_LA10_N_B6 {26}
{26} HPC1_LA25_P_B6 ;g:gg MSI0246PB6 MSIO264PB6 E?:éiHPCLLASLP*BG {26}
{26) HPC1_LA25_N_B6 MSIO246NB6 MSIO264NB6 HPC1_LA31_N_B6 {26}
4
{26} HPC1_LA21_P_B6 ;g:ﬁs MSIO247PB6 MSIO267PB6 m:§§HPct LA13_P_B6 {26}
{26} HPC1_LA21_N_B6 MSIO247NB6 MSIO267NB6 HPC1_LA13_N_B6 {26}
{26} HPC1_LA06_P_B6 ’]H MSI0248PB6 MSIO268PB6 g}; HPC1_LA16_P_B6 {26}
{26} HPC1_LA06_N_B6 MSIO248NB6 MSIO268NB6 HPC1_LA16_N_B6 {26}
{26} HPC1_LA30_P_B6 gg:ﬁ; MSI0249PB6 MSIO269PB6 gfg:ééwcumzfje {26}
{26) HPC1_LA30_N_B6 MSIO249NB6 MSIO269NB6 HPC1_LA12_N_B6 {26}
(26} HPC1_LA24_P_B6 gg:gg MSIO250PB6 MSI0270PB6 m:é HPC1_LA20 P B6 {26}
{26) HPC1_LA24_N_B6 MSIO250NB6 MSIO270NB6 HPC1_LA20_N_B6 {26}
12 F12
{26} HPC1_LAO5_P_B6 gg:;ém MSI0251PB6 MSI0271PB6 EﬁéHPCLLASS’P’BG {26}
{26) HPC1_LAO5_N_B6 MSIO251NB6 MSI0271NB6 HPC1_LA33 N_B6 {26}
{26} HPC1_LA26_P_B6 Sg MSIO252PB6 MSI0272PB6 fg‘% HPC1_LA09_P_B6 {26}
{26} HPC1_LA26_N_B6 MSIO252NB6 MSI0272NB6 HPC1_LA09_N_B6 {26}
{26} HPC1_LA22 P_B6 ;g:gg MSI0255PB6 MSI0273PB6 Bli:éiHPCLLAHJ{BG {26}
{26) HPC1_LA22_N_B6 MSIO255NB6 MSI0273NB6 HPC1_LA11_N_B6 {26}
{26} HPC1_LA19_P_B6 gg MSIO256PB6 MSIO274PB6 ﬁ?u HPC1_LA23 P_B6 {26}
{26} HPC1_LA19_N_B6 MSI0256NB6 MSIO274NB6 HPC1_LA23_N_B6 {26}

{26} HPC1_LA07_P_B6 gg:g}? MSI0257PB6 MSIO275PB6 %X

{26} HPC1_LA07_N_B6 MSIO257NB6 MSIO275NB6 f——X

{26} HPC1_LA04_P_B6 gg:;g MSIO258PB6 MSI0276PB6 %X

{26} HPC1_LA04_N_B6 MSIO258NB6 MSI0276NB6 f——X
RT4GT50

Figure 12. Schematic - Bank-6

2.29 Bank-7 Connection

168

{27} HPG2 HB06_CC_P_B7 ; gg MSIOD228PB7/GB0_11/CCC_SWO0_CLKIO/SPWR_SW0_0_RX_STROBE_P MSIOD219PB7/GB0_11/CCC_SW1_CLKIO/SPWR_SW1_0_RX_STROBE_P S HPC2 HBO2 P B7 {27}
{27} HPG2_HB06_CC_N_B7 MSIOD228NB7/SPWR_SW0_0_RX_STROBE_N MSIOD219NB7/SPWR_SW1_0_RX_STROBE_N HPC2_HB02_N_B7 {27}
{27} HPC2 HB17_CC_P_B7 ; m? MSIOD227PB7/GB0_11/CCC_SWO_CLKI1/SPWR_SW0_0_RX_DATA_P MSIOD218PB7/GBO_11/CCC_SW1_CLKI1/SPWR_SW1_0_RX_DATA_P gg:é HPG2 HB00_CG_P B7 {27}
{27} HPGC2_HB17_GC_N_B7 MSIOD227NB7/SPWR_SW0_0_RX_DATA_N MSIOD218NB7/SPWR_SW1_0_RX_DATA_N HPC2_HBO0_CC_N_B7 {27}

K2 F4
{27} HPG2 HB12 P_B7 Ki| MSIOD205PB7 MSI0D223PB7 f-g7 HPC2 HB09 P B7 {27}
{27} HPC2_HB12_N_B7 MSIOD205NB7 MSIOD223NB7 HPC2_HBO9_N B7 {27}
P7 J6
{27} HPC2_HB15_P_B7 ggj MSIOD206PB7 MSIOD224PB7 Déé HPC2_HB07_P_B7 {27}
{27} HPC2_HB15_N_B7 MSIOD206NB7 MSIOD224NB7 HPC2_HBO7_N_B7 {27}
8
7

(27) HPC2_HB16_P_B7 ; Ne- msiopz07pe7 msiopzzsee7 [5—
{27} HPC2_HB16_N_B7 MSIOD207NB7 Mslop22sne7 f1—
27 Heca e b5 3 1o wsiopzospe7 wsionzzepe7 | —
{27} HPC?2_HBOS N_B7 MSIOD208NB7 MsioD226NB7 |F4—
21 ooz eto b5 3 T3 wsiopzospe7 MSIOD229PB7 ;g:§ HPC2 GAO (27)
{27) HPC2_HB18_N B7 MSIOD208NB7 MSIOD229NB7 HPC2_GAT {27}
{27 ooz rei0 87 3 £4] msiopz1orer wsionz3ops7 [Ha—
{27} HPC2_HB10N_B7 ;: MSIOD210NB7 MsIOD230NB7 f-=—
(27) HPC2 HB14_P_B7 918 L wisiopa11pe7 wsi00231P87 |-
{27} HPC2_HB14_N_B7 MSIOD211NB7 MSIOD231NB7 f——
21 Hece veod b 87 3 v wsiop212pe7 wsionza2ee7 |-
{27} HPC2_HB04_N_B7 MSIOD212NB7 MSIOD232NB7 f——
{27} HPC2 HB13_P_B7 ;;:j? MSIOD213PB7 MSIOD233PB7 S%
{27} HPC2_HB13 N B7 MSIOD213NB7 MSIOD233NB7 fo—
(27) HPC2_HB19_P_B7 ;;:ﬁg MSIOD214PB7 wsionzaspey |-E2—
{27} HPC2_HB19_N_B7 MSIOD214NB7 MSIOD234NB7 |-=—
27) HPC2_ HBO1_P_B7 812 L msiop21spar msionzasee7 |Hae—
{27} HPC2_HB01_N_B7 MSIOD215NB7 MSIOD235NB7 f———
{27} HPC2_HB20_P_B7 HF“g MSIOD216PB7 MSIOD236PB7 %
{27} HPC2 HB20_N_B7 MSIOD216NB7 MSIOD236NB7 f—
{27} HPC2_HB11_P_B7 ;;:ﬁ} MSIOD217PB7 MSIOD237PB7 'kgT
{27} HPC2_HB11_N_B7 MSIOD217NB7 MSIOD237NB7 f——
(27) HPC2_HBO3_P_B7 ;;:;g MSIOD220PB7 wsiopz3spey |-22—
(27) HPC2_HBO3 N B7 MSIOD220NB7 MSIOD238NB7 |- —
(27) HPC2_HB21_P_B7 ; P msiopaa1pe7 wsionzagee7 -2
{27} HPC2_He2i_N_87 MSIOD221NB7 MSIOD239NB7 J-12x
{27} HPC2 HBO8_P_B7 ;;:'jg MSIOD222PB7 MSIOD240PB7 %X
{27} HPC2_HB08_N_B7 MSIOD222NB7 MSIOD240NB7 |——X
RT4G150

Figure 13. Schematic - Bank-7
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2.2.10 Bank-8 Connection

{27) HPC2_LA18_CC_P_B8
{27) HPC2_LA18_CC_N_B8

{27) HPC2_LA00_CC_P_B8
{27) HPC2_LA0O_CC_N_B8

(27) HPC2_LA26_P_B8
{27) HPC2_LA26 N_BS
(27} HPC2_LA22 P_B8
{27} HPC2_LA22 N B8

{27} HPC2_LA15_P_B8
{27} HPC2_LA15_N_B8

{27) HPC2_LA11_P_B8
{27} HPC2_LA11_N_B8

{27) HPC2_LA27_P_B8
{27} HPC2_LA27_N_B8

(27} HPC2_LA0Y_P_B8
{27) HPC2_LA09_N_BS8

{27} HPC2_LA03_P_B8
{27} HPC2_LA03_N_B8

{27) HPC2_LA28_P_B8
{27} HPC2_LA28_N_B8

{27} HPC2_LA32_P_B8
{27) HPC2_LA32_N_BS8

{27) HPC2_LAO6_P_B8
{27} HPC2_LA06_N_B8

{27} HPC2_LA20_P_B8
{27) HPC2_LA20_N_BS8

{27} HPC2_LA02_P_B8
{27} HPC2_LA02_N_B8

{27) HPC2_LA10_P_B8
{27} HPC2_LA10_N_B8

{27) HPC2_LA33_P_B8
{27} HPC2_LA33_N_B8

(27) HPC2_LA30_P_B8
{27) HPC2_LA30_N_BS8

{27) HPC2_LA04_P_B8
{27} HPC2_LA04_N_B8

{27} HPC2_LA08_P_B8
{27} HPC2_LA08_N_B8

{27) HPC2_LA31_P_B8
{27} HPC2_LA31_N_B8

169

V2 1 usion /GBO_{1/CCC_NW1_CLKIO/SPWR_NW1_0_RX_STROBE_P  MSIOD183PB8/GBO_11/CCC_NWO_CLKIO/SPWR_NW0_0_RX_STROBE_P
MSIOD R_NW1_0_RX_STROBE_N MSIODT83NB8/SPWR_NW0_0_RX_STROBE N

x:“) MSIOD197PB8/GB0_11/CCC_NW1_CLKI1/SPWR_NW1_0_RX_DATA_P MSIOD182PB8/GB0_11/CCC_NWO0_CLKI1/SPWR_NWO0_0_RX_DATA_P
MSIOD19 _NW1_0_RX_DATA_N MSIOD182NB8/SPWR_NWO_0_RX_DATA_N

a3 L wsion _11/CCC_NW1_CLKI2/SPWR_NW1_1_RX_STROBE_P MSIOD167PB8/GB0_11/CCC_NW1_CLKI3/SPWR_NW1_1_RX_DATA_P
MSIOD _NW1_1_RX_STROBE_N MSIOD167NB8/SPWR_NW1_1_RX_DATA_N
MSIOD166PB8 MSIOD187PB8

—1
 —x
 —x
 e—

AA10

E AA9
Y11

E W11
R2

E R1

MSIOD166NB8

MSIOD169PB8
MSIOD169NB8

MSIOD170PB8
MSIOD170NB8

MSIOD171PB8
MSIOD171NB8

MSIOD172PB8
MSIOD172NB8

MSIOD173PB8
MSIOD173NB8

MSIOD174PB8
MSIOD174NB8

MSIOD175PB8
MSIOD175NB8

MSIOD176PB8
MSIOD176NB8

MSIOD177PB8
MSIOD177NB8

MSIOD178PB8
MSIOD178NB8

MSIOD179PB8
MSIOD179NB8

MSIOD180PB8
MSIOD180NB8

MSIOD181PB8
MSIOD181NB8

MSIOD184PB8
MSIOD184NB8

MSIOD185PB8
MSIOD185NB8

MSIOD186PB8
MSIOD186NB8

MSIOD187NB8

MSIOD188PB8
MSIOD188NB8

MSIOD189PB8
MSIOD189NB8

MSIOD190PB8
MSIOD190NB8

MSIOD191PB8
MSIOD191NB8

MSIOD192PB8
MSIOD192NB8

MSIOD193PB8
MSIOD193NB8

MSIOD194PB8
MSIOD194NB8

MSIOD195PB8
MSIOD195NB8

MSIOD196PB8
MSIOD196NB8

MSIOD199PB8
MSIOD199NB8

MSIOD200PB8
MSIOD200NB8

MSIOD201PB8
MSIOD201NB8

MSIOD202PB8
MSIOD202NB8

MSIOD203PB8
MSIOD203NB8

MSIOD204PB8
MSIOD204NB8

o HPC2_LA23_P_BS
HPC2_LA23 N _B8

w HPC2_LA19 P B8
HPC2_LA19_N_B8

1?0 HPC2_LAO5_P_B8
HPC2_LA0O5_N_B8

g“ HPC2_LA29_P_BS8
HPC2_LA29_N_B8

U HPC2_LA16_P_BS
HPC2_LA16 N B8

N HPC2_LA25 P_BS
HPC2_LA25_N_B8

gg HPC2_LA24_P_B8
HPC2_LA24 N_B8

vi2

HPC2_LA07_P_B8
iz s
ag HPC2_LA13_P_B8
HPC2_LA13 N B8

;i HPC2_LA21_P_B8
HPC2_LA21 N B8

xg HPC2_LA14_P_B8
HPC2_LA14_N_B8

gg HPC2_LA12_P_B8
HPC2_LA12_N_B8

P4

ATAGT50

Figure 14. Schematic - Bank-6
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27}

1)
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e}
27

27
27

27
27

E% HPC2_LA17_CC_P_B8 {27}
HPC2_LA17_CC_N_B8 {27}
ﬁgg HPC2_LA01_CC_P B8 {27}
HPC2_LAO1_CC_N_B8 {27}
:gg HPC2_HA00_CC_P_B8 {27}
HPC2_HA00_CC_N B8 {27}
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2.2.11 Bank-9-FDDR1 Connection

1610
{14,15) FDDR1_AQ ‘,‘m; DDRIO139PBY/FDDR_W_ADDRO BANK-9 DDRIO164NB9/FDDR_W_DQ_ECCO % FDDR1_CBO {15}
{14,15) FDDR1_A1 ‘AF3~| DDRIO140NBY/FDDR_W_ADDR1 DDRIO164PBY/FDDR_W_DQ_ECC1 |-asyg——0¢ FDDR1_CB1 {15}
{14,15) FODR1_A2 <C——————— ] DDRIO140PBY/FDDR_W_ADDR2 DDRIO165NB9/FDDR_W_DQ_ECC2 f-adg ——¢0 FDDR1_CB2 {15)
{14,15) FODR1_A3  <¢———— == DDRIO141NB9/FDDR_W_ADDR3 DDRIO DDR_W_DQ_ECC3 FDDR1_CB3 {15}
{1415} FDDR1 A4 SG——p>| DDRIO141PBY/FDDR_W_ADDR4
{14,15) FODR1_A5 <¢————————375-] DDRIO142NBY/FDDR_W_ADDRS AG11
{14,15) FDDR1_A6 AD5 | DDRIO142PBY/FDDR_W_ADDR6 DDRIO155NBY/FDDR_ W_DQO [-agrg———o FDDR1_DQO {14}
{14,15) FDDR1_A7 ‘AE: | DDRIO143PBY/FDDR_W_ADDR7 DDRIO155PBY/FDDR_W_DQ1 |-aprg—¢¢ FDDRIDQI {14}
{14,15) FDDR1_A8 AD7 | DDRIO144NBY/FDDR_W_ADDRS DDRIO156NBY/FDDR_W_DQ2 [AHg FDDR1_DQ2 {14}
{14,15) FDDR1_A9 AKT | DDRIO144PB9/FDDR_W_ADDR DDRIO156PBY/FDDR_W_DQ3 |AETT FDDR1_DQ3 {14}
{14,15) FDDRI_A10 ‘AJT| DDRIO145NBY/FDDR_W_ADDR10 DDRIO158PBY/FDDR_W_DQ4 Ia5g FDDR1_DQ4 {14}
{14,15) FDDR1_A11 D3| DDRIO145PBY/FDDR_W_ADDR11 DDRIO DDR_W_DQ5 [-Acs FDDR1_DQ5 {14}
{14,15) FDDR1_A12 AC3 | DDRIO146NBY/FDDR_W_ADDR12 DDRIO159PBY/FDDR_W_DQ6 |-3Fg———00 FDDRI_DQ6 {14}
{14,15) FDDR1_A13 AG1 | DDRIO146PBY/FDDR_W_ADDR13/GB0_11/CCC_NWO_CLKI3 DDRIO160NBY/FDDR_W_DQ7 |-~ ) FDDR1_DQ7 {14}
{14,15) FDDRI_A14 ABT | DDRIO147NB9/FDDR_W_ADDR14
{14,15) FDDRI_A15 DDRIO147PBY/FDDR_W_ADDR15/GBO_11/CCC_NWO_CLKI2 AHE
DDRIO148NBY/FDDR_ W_DQ8 [-ag7———0 FDDR1_DQ8 {14}
DDRIO148PBY/FDDR_W_DQ9 |-aFs ——02 FDDR1_DQ9 {14}
DDRIO149NBY/FDDR_W_DQ10 [-agg———0¢ FDDR1_DQ10 {14
DDRIO149PBY/FDDR_W_DQ11 [-aRz———0¢ FDDR1_DQ11 {14
AK2 DDRIO151PBY/FDDR_W_DQ12 [-agg———0¢ FDDR1_DQ12 {14
{14,15) FDDR1_BA0 <2751 DDRIO138NBY/FDDR_W_BAQ DDRIO152NB9/FDDR_W_DQ13 [-a5g———0¢ FDDR1_DQ13 ({14)
{14,15) FDDR1_BA1 <¢C— % DDRIO138PBY/FDDR_W_BAT DDRIO152PBY/FDDR_W_DQ14 a5 00 FDDR1_DQ14 {14
{14,15) FDDR1_BA2 DDRIO139NBY/FDDR_W_BA2 DDRIO153NB9/FDDR_W_DQ15 |-=————>) FDDR1_DQ15 {14
{14,15) FDDR1_CAS L ééimg DDRIO136PBY/FDDR_W_CAS N DDRIO DDR_W_DQ16 ﬁj FDDR1_DQ16 {14
{14,158} FDDR1_CS L ] DDRIO135PBY/FDDR_W_CS_N DDRIO128PBY/FDDR_W_DQ17 At FDDR1_DQ17 (14]
DDRIO DDR_W_DQ18 |ar; FDDR1_DQ18 {14
AE2 DDRIO /FDDR_W_DQ19 |A577 FDDR1_DQ19 {14
{14,15) FDDR1_ODT {{————————"] DDRIO143NBY/FDDR_W_ODT DDRIO131PBY/FDDR_W_DQ20/FDDR_W _ D_8_16 [-AKT0 FDDR1_DQ20 {14]
DDRIO132NB9/FDDR_W_DQ21/FDDR_W_RESERVED_8_16 |-agg ———02 FDDR1_DQ21 {14
ANG DDRIO132PBY/FDDR_W_DQ22/FDDR_W_RESERVED_8_16 f-ar7 00 FDDR1_DQ22 {14]
(14,15} FDDR1_RSTN {¢——————— 24 DDRIO136NB9/FDDR_W_RESET_N DDRIO133NB9/FDDR_W_DQ23/FDDR_W_RESERVED_8_16 |-—~————>» FDDR1_DQ23 {14
{14,15) FDDR1_CKE ~ {&—————— 75 DDRIO135NBY/FDDR_W_CKE
{14,15) FDDR1_WE L K——————24 DDRIO134PBY/FDDR_W_WE_N ANS
{14,15) FDDR1_RAS_L <<——————"""—] DDRIO134NB9/FDDR_W_RAS_N DDRIO121NBY/FDDR_W_DQ24 [-ays——2 FDDR1.DQ24 (15)
DDRIO121PBY/FDDR_W_DQ25 [-ags——0¢ FDDR1 DQ25 {15
AD DDRIO122NB9/FDDR_W_DQ26 [-agg——0¢ FDDR1_DQ26 {15
{15} FDDR1_CBM AET0 | DDRIO163PBY/FDDR_W_DM_RDQS_ECC DDRIO122PBY/FDDR_W_DQ27 [-avg 00 FDDR1 DQ27 {15
{14} FDDR1_DQMO, Al DDRIO158NB9/FDDR_W_DM_RDQS0 DDRIO124PB9/FDDR_W_DQ28 [-ajg —Q0 FDDR1_DQ28 ({15
{14} FDDR1_DQM1 AH{1| DDRIO151NB9/FDDR_W_DM_RDQST DDRIO125NB9/FDDR_W_DQ29 [-a77———0p FDDR1_DQ29 {15
{14) FDDR1_DQM2, “ANG | DDRIO131NBY/FDDR_W_DM_RDQS2 DDRIO125PBY/FDDR_W_DQ30 [-akg——o¢ FDDR1_DQ30 {15
{15} FDDR1_DQM3] DDRIO124NB9/FDDR_W_DM_RDQS3 DDRIO126NB9/FDDR_W_DQ31 f-————>) FDDR1_DQ31 {15]
AHB ADY
[ AGg | DDRIO61NBY/FDDR_W_TMATCH_ECC_OUT DDRIO162PBY/FDDR_W_DQS_ECC @ FDDR1_CBSO_P {15}
DDRIO161PB9/FDDR_W_TMATCH_ECC_IN DDRIO162NB9/FDDR_W_DQS_ECC_N FDDR1_CBSO_N {15}
AC5 AF9
[ AGe | DDRIO154NBY/FODR_W_TMATCH 0_IN DDRIO157PBY/FDDR_W_DQS0 @ FDDR1_DQSO_P {14}
DDRIO154PB9/FDDR_W_TMATCH_0_OUT DDRIO157NB9/FDDR_W_DQS0_N FDDR1_DQSO_N {14}
AKS AE4
[ AKe | DDRIO127NBY/FDDR_W_TMATCH_1_IN DDRIO150PBY/FDDR_W_DQS1 E?DDRLDOSLP (14}
DDRIO127PBY/FDDR_W_TMATGH_1_OUT DDRIO150NB9/FDDR_W_DQS1_N FDDR1_DQS1_N {14}
AM7
DDRIO130PBY/FDDR_W_DQS2 m FDDR1_DQS2 P {14}
DDRIO130NBY/FDDR_W_DQs2_N FDDR1_DQS2 N {14}
ALS
A4 DDRIO123PBY/FDDR_W_DQS3 @?DDRLDOSU’ {15}
XaKk7| DDRIO126PBY DDRIO123NB9/FDDR_W_DQS3_N FDDR1_DQS3 N {15}
%AG4| DDRIO133PBY/FDDR_W_RESERVED
%aF7-| DDRIO153PBY AG3
PS5 > AE7 | DDRIO160PBY DDRIO137PBY/FDDR_W_CLK [ags ;;FDDRLCKJ—‘ (14,15}
TP36 DDRIO163NB9 DDRIO137NBY/FDDR_W_CLK_N |-——-————)FDDR1_CK_N {1415}
RTAGTS0

Figure 15. Schematic - Bank-9 FDDR Interface
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2.212 DDR3-SDRAM Interface 1-FDDR1

13) FDDR1_DQ23
13} FDDR1_DQ22
13) FDDRI_DQ17
13) FDDR1_DQ21
13} FDDRI_DQ19

13} FDDR1_DQ16

3)
13)

FDDR1_DQ18

)
13} FDDR1_DQS2 P
13} FDDR1_DQS2 N
13}

{
{
{
E
{13} FDDR1_DQ20
{
{
{
{
{

FDDR1_DQM2

FDDR1_AD
FDDR1_A1
FDDR1_A2
FDDR1_A3
FDDR1_A4
FDDR1_AS
FDDR1_A6
FDDR1_A7
FDDR1_A8
FDDR1_A9
FDDR1_A10
FDDR1_A11
FDDR1_A12
FDDR1_A13
FDDR1_A14
FDDR1_A15

{13,14,15} FDDR1_BAQ

{13,14,15]
{13,14,15]

{13,14,15} FDDR1_ODT

{13,14,15)

(13,1415 FODRI_CKE Y—— 9|
(13,1415, FODRI_CS L Y——H2 |
{13,14,15) FDDR1_CAS L Y—— 33|
(13,14,15) FODR1_RAS L Y——F3 |
{13,14,15) FODR1_WE L S——H3 |

OP75V_VTT_REF_FDDR1

Ut uts
MT41K256M8DA-125 IT:K 1PSV_REG MT41K256M8DA-125 IT:K 1PSY_REG
{13} FDDR1_DQ6 g? Dao {13} FDDR1_DQ10 g;‘ Dao
{13} FDDR1_DQ7 & pat {13} FDDR1_DQ15 & pat
{13} FDDR1_DQ1 & paz {13} FDDR1_DQ11 & pa2
{13} FDDR1_DQ3 g5 pas {13} FDDR1_DQ12 5 a3
{13} FDDR1_DQ4 5| pas {13} FDDR1_DQ14 £5-{ Dot
{13} FDDR1_DQ2 D2 DAs {13) FDDR1_DQ8 5o DS
{13} FDDR1_DQO DQ6 {13} FDDR1_DQ9 Z{ bas
{13} FDDR1_DQ5 + pa7 {13} FDDR1_DQ13 11 a7
{13} FDDR1_DQS0_P B3 pas {13) FDDR1_DQS1_P B3 bas
{13} FDDR1_DQS0_N 5| pas# {13} FDDR1_DQST_N 8o Das#
{13} FDDR1_DQMO A7 DM/TDQS ™ {13} FDDR1_DQMI A7 DM/TDQS B9
X—=" NF/TDQS# VDDQ! 7 %= NF/TDQS# VDDQ1 {7
K3 VDDQ2 [£7 K3 VDDQ2 [E7
{13,14,15) FDDR1_AO 71 A0 VDDQ3 [E5 {13,14,15) FDDR1_AQ 171 A0 VDDQ3 [Eg
{13,14,15) FDDR1_A1 5 A1 VDDQ4 {13,14,15) FDDR1_A1 5 A1 VDDQ4
{13,14,15) FDDR1_A2 "o A2 {1314,15) FDDR1_A2 R A2
{13,14,15) FDDR1_A3 51 A3 A {13,14,15) FDDR1_A3 T5 A3 A
{13,14,15) FDDR1_A4 o A4 VSSt {13,14,15) FDDR1_A4 o Ad VSS1 g
{13,14,15) FDDR1_AS g AS vss2 {13,14,15) FDDR1 A5 S5————e— A5 VSS2
{13,14,15} FDDR1_A6 M2 | A6 VvsSs3 {13,14,15} FDDR1_A6 M2 | A6 Vss3
{13.14,15} FDDR1_A7 No| A7 VsS4 [p {13,14,15) FDDR1_A7 No A7 VsS4
{13.14,15) FDDR1_A8 o] A8 VSS5 [ {13,14,15) FDDR1_A8 o A8 VSS5
{13,14,15) FDDR1_A9 T A9 VSS6 [ {13,14,15) FDDR1_A9 T A9 VSS6 7
{13,14,15) FDDR1_A10 M| A10/AP vss7 {13,14,15) FDDR1_A10 M| A10/AP Vss7
{13,14,15) FDDR1_A11 | ATt Vsss {13,14,15) FDDR1_A11 Ko Al VSs8
{13,14,15) FDDR1_A12 R AtzcH VSS9 {13,14,15) FDDR1_A12 R AtzBcH VSS9
{13,14,15} FDDR1_A13 N7 A13 VSS10 g {13,14,15} FDDR1_A13 N7 A13 VSS10
{13,14,15) FDDR1_A14 ] Al4 3 {13,14,15) FDDR1_A14 T Al4 VSS11 g
{13,14,15) FDDR1_A15 A5 vssi2 {13,14,15) FDDR1_A15 15 vssi2
{13,14,15) FDDR1_BAO zg BAO {13.14,15} FDDR1_BAO fg BAO
{13,14.15} FDDR1_BA1 5 BA1 {13,14,15) FDDR1_BA J3 | BAY
{13.14,15) FDDR1_BA2 BA2 {13,14,15) FDDR1_BA2 BA2
Gt Gt VSSQ3 By
{13,14,15} FDDR1_ODT )>————— ODT {13,14,15) FDDR1_ODT )>—————— ODT VSSQ4 [pg
7 7 VSSQ5
{13,14,15) FDDR1_CK_P & oK {13,14,15) FDDR1_CK_P & oK
{13,14,15) FDDR1_CK_N CK#t A3 {13,14,15) FDDR1_CK_N Kt s
G NG1 I7Fy Go NC1 PR —
{13,14,15) FDDR1_CKE Y>————" CKE NC2 (g {13,14,15) FDDR1_CKE Y)————"~ CKE NC2 [-g—
H2 NG3 757 H2 NG3 7y
{13,14,15) FDDR1_CS L)>————% s NC4 g — {13,14,15) FDDR1_CS_L)>———— cs# NC4 g
NG5 —— NG5
{13,14,15} FDDRLCAS)}—GB CASH# {13,14,15) FDDFUJ:ASJ))—G3 CASH#
{13,14,15) FDDR1_RAS J———— 31 Ras# (13,1415 FDDR1_RAS J>———F3 | pasy
{13,14,15} FDDRLWE,DHHa WE# {13,14,15) FDDRLWEJ)A WE#
0P75V_VTT_REF_FDDR1 0P75V_VTT_REF_FDDR1
R2 240 1% H R2 240 1% H
I 28 0 1% 81, 48 0 1% 8|,
I E' ] vRerpa E1 | vRerpa
8 | RercA 98 Rerca
N2 N2
{13,14,15) FDDR1_RSTN »>—————"— RESET# {13,14,15) FDDR1_RSTN >>——————— RESET#
NT4TKZ56MBDA- 125 ITK NT4TKZ56MBDA-125 ITK
1P5V_REG 1P5V_REG 1PSV_REG 0P75V_VTT_REF_FDDR1
C274||_0.01uF/16V C447||_0.01uF/16V. C613| |_0.01uF/16V. C192||_0.01uF/16V
C194||_0.01uF/ 16V Ca71||_0.01uF/16V. C531| | _0.01uF/16V. C322||_0.01uF/16V
C193||__0.01uF/16V C345||__0.01uF/16V. C514||_0.01uF/16V C513||_0.01uF/16V
C247||_0.01uF/16V C323||_0.01uF/16V. C636| | _0.01uF/16V. C671||_0.01uF/16V
C202||_0.01uF/16V C324||__0.01uF/16V. C530| |_0.01uF/16V. C739||_0.01uF/ 16V
C200| |_0.01uF/16V C346||__0.01uF/16V. C515| |_0.01uF/16V.
1PSV_REG
C272||_04uF/16V C321||__0.1uF/16V C588| | 0.1uF/16V.
C213||_0.1uF/16V C375||_0.1uF/16V C635| | _0.1uF/16V. C87 ||_10uF/6.3V
C273||_O0.1uF/16V C472||_0.1uF/16V C561| |_0.1uF/16V. C74 || _10uF/6.3V
C227||_0uF/16V C448||_0.1uF/16V C512| |_0.1uF/ 6V C44 ||_10uF/6.3V
C256| |_0.1uF/16V C470||_0.1uF/16V C637| |_0.1uF/16V C52 ||_10uF/6.3V
C275||_0.4uF/16V C469||_0.1uF/16V C614] |_0.uF/ 6V C60 ||_10uF/6.3V
C191]|_04uF/16v Ca12||_01uFAev C634| | _0.1uF/16V

R273 \ A2 1% H8

FDDR1_BA1
FDDR1_BA2

) FDDRI_CK_P
{13,14,15) FDDR1_CK_N

40

u20

MT41K256M8DA-125 IT:K

DQo
o7 5%
G5 DQ2
£3| ba3
E DQ4
B2 | DQ5
= DQ6
c3| ba7
53| Das
57| bas#
A7| DMTDQS
X———1 NF/TDQS# vDDQ1
K3 VDDQ2
71 A0 vDDQ3
3] Al vVDDQ4
Ko | A2
8 | A3
2] A4 VSSs1
Mg | A5 vss2
M2 | A6 VSS3
Ng | A7 VvSs4
3] A8 VSS5
T A9 VSS6
7| A10/AP VSs7
K A1 vss8
N3] A12/BC# VSS9
N7 A3 VSS10
7] A4 NS
A15 vssi12
ig BAQ
73| BA1
BA2
»——S" oot vSsQs
VSSQs
R e—
CK#
NC1
CKE NC2
NC3
cs# NC4
NC5

E1

{13,14,15} FDDR1_RSTN >>—N2

Figure 16. Schematic - DDR3-SDRAM Interface 1 - FDDR1
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a% | 2213 DDR3-SDRAM Interface 2-FDDR1
T -
RN
N o 24
O 5 MT41K256M8DA-125 IT:K 1PSV_REG W iP5V REG
- MT41K: M8DA— IT:K A
N (13) A2
) FODR1_DQ25 DQO VD1
N ~ {13} FDDR1_DQ28 DQ1 VDD2 [AY {13} FDDR1_CB1 VDD1 [h2 OP78Y_REG_FDDRI
o {13) FDDR1_DQ31 DQ2 VDD3 (g5 {13) FDDR1_CBO VoD2 b5
N {13} FDDR1_DQ30 DQ3 VDD4 G ¢ {13} FDDR1_CB3 VDD3 &3 C737||__10uF/6.3V
== {13} FDDR1_DQ24 DQ4 VD5 fgp——4 {13) FDDR1_CB2 VDD4 o 1 -
{18} FDDR1_DQ27 DQ5 VDD6 VDD5
® {19} FDDR1_DQ29 Das voo7 [gg VOS5 R319, C751] |_0.1uF/16v
< {13} FDDR1_DQ26 DQ7 VD8 g VDD7 [y {13,14,15) FDDR1_AO e u
h {13) FDDR1_DQS3_P DQS VDD9 VDD8 {jr5——4 {13,14,15} FDDR1_A1
= (ke Fobar pavs Baint {13} FODRI GBS0 M w— 139515 Fobmi e 2o cras|| otuFey
. N DM/TDQS _CBSO | {13.14,15) FDDR1_A3
o NF/TDOS# vooar 28— {13} FDDR1_CBM 89 (1311415} FDDR1_A4 Rz C782] | 01uF/16v
VbbQ2 [Ep VDDA ¢ {13.14,15) FDDRI_AS R337 C789| | _0.1uF/16v
{13,14,15) FDDR1_AD A0 VDDQ3 [E5 VDDQ2 [E5 {13.14,15) FDDR1_A6 Ra08
{13,14,15} FDDR1_A1 Al VDDQ4 {13,14,15) FDDR1_A0 VDDQ3 [Eg—— {13,14,15} FDDR1_A7 R333 c730]| 0.4uF/16V
{13,14,15) FDDR1_A2 A2 {13,14,15) FDDR1_A1 vbpas F2—- (13,14,15) FDDR1_A8 ot
{13.14.15) FDDR1_A3 A3 {13,14,15) FDDR1_A2 {13,14,15) FDDR1_A9 Ra25, C729||_0.1uF/16V
{13,14,15) FDDR1_Ad A4 VSSt {13,14,15) FDDR1_A3 A {13,14,15) FDDR1_A10 Ross
{13.14.15) FDDR1_A5 A5 vss2 {13,14,15) FDDR1_A4 VSS1 (g (13,14,15) FDDR1_A11 Ry cre2l| oAuFnev
{13,14,15) FDDR1_AG A6 Vss3 {13,14,15} FDDR1_AS vss2 {1314,15) FDDR1_A12 Py
{13.14,15) FDDR1_A7 A7 VsS4 [p {13,14,15) FDDR1_AS VSS3 5 {13,14,15) FDDR1_A13 Rass o750l | OAUF/BY
{13.14,15) FDDR1_A8 A8 VSS5 [ {13.14,15) FDDR1_A7 VSS4 [ {13.14,15) FDDR1_A14 e
{13,14,15) FDDR1_A9 VSS6 [ {13,14,15) FDDR1_A8 VSS5 [ {13.14,15) FDDR1_A15
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Figure 17. Schematic - DDR3-SDRAM Interface 2 - FDDR1

lenuelj pieog uoiessuowaq ZLONW3AYOLATSI



1202 ‘GZ 994
0'L'ASd  2299LL0oX

I'S1oyun

0z abed

2.2.14 Marvell PHY-88E1340S

Figure 18. Schematic - Marvell PHY-88E1340S
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2.2.15 Marvell PHY - RJ45 Interface
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Figure 19. Schematic - Marvell PHY - RJ45 Interface
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2.2.16 FT4232H Circuitry
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Figure 20. Schematic - FT4232H Circuitry
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2.2.17 SerDes Block Diagram

SERDES Block allocation for RTG4 DEV KIT
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Figure 21. Schematic - SerDes Block Diagram
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2.2.18 SerDes-0 Connection

16-12

SERDES_PCIE_0_RXD0_P
SERDES_PCIE_0_RXDO_N

SERDES_PCIE_0_RXD1_P

SERDES_PCIE_0_RXD1_N

SERDES_PCIE_0_RXD2_P

SERDES_PCIE_0_RXD2_N

{20} SERDES0_RXDO_P :v\é:
{20} SERDES0_RXDO_N
{20} SERDES0_RXD1_P ng
{20} SERDESO_RXD1_N
{20} SERDES0_RXD2_P QX;
{20} SERDES0_RXD2_N

AY9
{20} SERDES0_RXD3_P BA9

SERDES_PCIE_0_RXD3_P

{20} SERDESO_RXD3_N
SERDESO_PLLREFRET_L01_AM13

SERDES_PCIE_0_RXD3_N

SERDES-0

SERDES_PGIE_0_TXDO_P |-A15

SERDES_PCIE_0_TXDO_N

SERDES_PCIE 0_TXD1_P |-a75

SERDES_PCIE_0_TXD1_N

SERDES_PCIE_0_TXD2_P 2\/6

SERDES_PCIE_0_TXD2_N

SERDES_PCIE_0_TXD3 P [avg

SERDES_PCIE_0_TXD3_N

AM14 SERDESO_PLLREFRET L23

AU3 C776||_0.1uF/16Y
SERDES0_TXDO_P {20}
1I_c7rs } O.1uF/16Y éSERDESD TXDON (20}

AUS C774||_0.1uF/1BV
SERDES0_TXD1_P {20}
10 C773} 01UF/16V. SERDESOTXDI N {20}

w6 772| | 0.1uF/16V
¢ H o (oY SERDES0_TXD2 P {20}
f SERDESO_TXD2 N {20}

AW C770||_0.1uF/1BV.
SERDES0_TXD3_P {20}
1 0769} O.TUF7i6V éSERDESOﬁTXDSiN (20}

FING_SERDESO_REFCLKO_P {20}
FING_SERDESO_REFCLKO_N {20}

0OSC_100MHZ_SERDESO_REFCLKO_P {20}
OSC_100MHZ_SERDES0_REFCLKO_N {20}

2P5V

TP72

4
3
3
8

= SERDES_PCIE_0_L01_REFRET SERDES_PCIE_0_L23_REFRET
REFCLK -100MHz SEV R2g 1.21K1% AWTZ { oFRpES POIE 0 L01 REXT SERDES_PGIE 0 123 REXT [-AW10 R2g
SERDES0_VDDPLL_AN13
3pav eV — 2 = AN seroes poie o Lot voapLL
- = SERDES_PCIE_0_L23_VDAPLL 1P2V_SERDES_IO
1P2V_SERDES_IO
csi4 o  « [} 1.2v 1.2v
g g AT ALT2
Ras7 OAUFAEY ANTT{ SERDES_PCIE_0_LO1_VDDAIO_1 SERDES_PCIE_0_L23_VDDAIO_1 |-aET5
K - ‘AT2| SERDES_PCIE_0_L01_VDDAIO 2 SERDES_PCIE_0_L23_VDDAIO_2 [aTg
g AU+ SERDES_PCIE_0_L01_VDDAIO_3 SERDES_PCIE_0_L23_VDDAIO 3 |15
o o AVE| SERDES_PCIE_0_L01_VDDAIO_4 SERDES_PCIE_0_L23_VDDAIO 4 |-avg—1
5 zZ 2 AW3 | SERDES_PCIE_0_L01_VDDAIO_5 SERDES_PCIE_0_L23_VDDAIO 5 [-aw7
4 SERDES_PCIE_0_L01_VDDAIO_6 SERDES_PCIE_0_L23_VDDAIO_6
OE VDD
*x—21 NG out- -2 B362 9R < 0SC_100MHZ_SERDES0_REFCLKO_N (20}
31 anp ours p— 1364 Ui < OSC_100MHZ_SERDESO_REFCLKO_P {20}
T00_MHz AUT R37Q oR
(D-033-50- o s g SERDES_PCIE_0_REFCLK_P
CCLD-033-50-100.000 8 B g g SERDES TolE o herans kAT T R361 R
= R365 OR/DNL
R363 OR/DNL é
o 5 g RTIGTS0
g g B
NOTE: P71
R358, R367, R360, R369, R359, R368 are not populated on board.
They were placed for internal debugging purpose SERDES0_VDDPLL_AN13 R356 3.3R11%
612 P75
PCle CONNECTOR =2 o
3PV 1UF/16V~33UF/10V 1
12POV_PCIE  3P3V_PCIE P8t
T T SERDES0_PLLREFRET_LO1 =
371 0.001R/W/DNL SERDES0_VDDPLL_AN14 Ri23 33R1%
CON1 PE5
SERDES0_PRSNT
P12v_B1  PRSNTIN [ A > SERDESO_PRSNT (8] 604 oV SQUARE_PAD
P12V B2 A2P12V_A2 [ TUF/EV
x* E%DBB“B Fgég ﬁg A SERDES0_PLLREFRET _L23
{8) PHY_MDC_SERDESO R138 OR/DNL SMCLK TCK 7:# R373
SMDAT DI &
R139, OR/DNL [ hi GND_B7 100 [ag Ra74, OR/DNL.
{8) PHY_MDIO_SERDESO B9 PNTES  THS [ oy prv_conrie seroeso s | SERDESQ0-DECOUPLING CAPACITORS
B10 R A9 [7ATQ
X%B71| P3VBAUX  P3V3_A10
{8) PHY_INTn_SERDESO R135 OR/DNL Lkl WAKE_ N RESET L ATT > SERDES0_PERSTn {8} 1P2V_SERDES_IO 1P2V_SERDES_IO
R383 OR/DNL Nyese—— ' §
{6} WAKEN SERDESO ) i E%Dﬁ?f‘f gg%ﬁlﬁ A FING_SERDESO_REFCLKO_P {20}
{20} SERDES0_RXDO_P HSOPO REFCLKN [ FING_SERDESO_REFCLKO_N {20} Q1uF/I6Y DAF/IGY
{20} SERDES0_RXDO_N HSOno GND_A15 [ GAUFHEV OAuFHEV
SERDESO_PRSNT i3, ORIDNL GND_B16 HSIpO |4 SERDES0_TXDO_P {20}
g PRSNT2_IN  HSInO [a7g SERDES0_TXDO_N {20} 0.1uF/16V 0.1uF/16V
S| BN o ars A1 R372 OR/DNL_spHy CONFIGT_SERDESO (8
{20} SERDES0_RXD1_P é B20| HSOp1  RSVD_A19 {-ang D2 ® OAUFBY 01U/ BV
{20} SERDESO_RXD1_N Bor | HSOnT GNDqSA‘LZ)? Ao i SERDESO TXO1 P 20)
B22 | A22 é 0.1uF/16Y 0.4uF/16Y
{20} SERDESO_RXD2_P B23 Sggatzazz GNDHSA‘% Y] SEADESD-DOLN {20
(20} SERDES0_RXD2 N é B24 1 Hisona GND_A2d [h2E OAuRHEY QAuENEY
L e e
1 > | 2 Az _TXD2_|
{20} SERDES0_RXD3_P BT Hisops GND_A27 [t }M }M
{20} SERDESO_RXD3_N H2g| HSOn3 GND_A28 [azg——%
L GND_B29 HSIp3 7:§SERDESOJXD3J {20}
SERDESO_PRSNT R137, 0 H RSV B30 | HSING [asi SERDESO_TXD3 N {20}
L B32 GND_B32 RSVD_A32
PCIEXP_4X_EDGE_FINGER

Figure 22. Schematic - SerDes-0 Connection
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2.2.19 SerDes-1 Connection

{27) HPC2_SERDES1_RXDO_P
{27) HPC2_SERDES1_RXDO_N

(27) HPC2_SERDES1_RXD1_P
{27) HPC2_SERDES1_RXD1_N

(27) HPC2_SERDES1_RXD2_P
{27) HPC2_SERDES1_RXD2_N

(27) HPC2_SERDES1_RXD3_P
{27) HPC2_SERDES1_RXD3_N

16.13

AVI0

;: AWT0
AY11
;;:BAH
AVi2
;;:AWWZ
AY13
;g:sms
SERDES1_PLLREFRET_LO1 AM17
R26; 1.21KI1%AMT6
SERDES1_VDDPLL_AN17  AN17

y AMT8
1P2V_SERDES_IO
o

SERDES-1

SERDES_1_RXD0_P
SERDES_1_RXDO_N

SERDES_1_RXD1_P
SERDES_1_RXD1_N

SERDES_1_RXD2_P
SERDES_1_RXD2_N

SERDES_1_RXD3_P
SERDES_1_RXD3_N

SERDES_1_L01_REFRET
SERDES_1_LO01_REXT

SERDES_1_L01_VDDAPLL
SERDES_1_L23_VDDAPLL

1.2v

AU9

SERDES_1_TXDO_P |aTg

HPC2_SERDES1_TXDO_P

SERDES_1_TXDO_N
AUt

1

HPC2_SERDES1_TXDO_N

SERDES_1_TXD1_P | &7y

1

HPC2_SERDES1_TXD1_P

SERDES_1_TXD1_N
AU1

3

HPC2_SERDES1_TXD1_N

SERDES_1_TXD2_P [-a77

3

HPC2_SERDES1_TXD2_P

SERDES_1_TXD2_N

AW14

HPC2_SERDES1_TXD2_N

SERDES_1_TXD3_P |-avq

7

HPC2_SERDES1_TXD3_P

W W N W

SERDES_1_TXD3_N
AN1
SERDES_1_L23_REFRET [—2p7
SERDES_1_L23_REXT

1.2v

8 SERDES1_PLLREFRET_L23
) R27, K%

1P2V_SERDES_IO

SERDES_1_L01_VDDAIO_1

SERDES_1_L01_VDDAIO_2

SERDES_1_L01_VDDAIO_3

SERDES_1_L01_VDDAIO_4

>
P
IS e e

SERDES_1_L01_VDDAIO_5

SERDES_1_L01_VDDAIO_6

SERDES_1_123 VDDAIO_1 [-aeq

SERDES_1_L23 VDDAIO 2 |77y

SERDES_1 123 VDDAIO 3 f-avy

SERDES_1_L23 VDDAIO_4 [aTq

SERDES_1_L23_VDDAIO_5 |amy

SERDES_1_L23 VDDAIO_6

SERDES_1_REFCLK_P |-Ap12 HPC2_SERDES1_REFCLKO_P
SERDES_1_REFCLK_N HPC2_SERDES1_REFCLKO_N

P77

2P5V

TP8O

SERDES1_VDDPLL_AN17

\f R366 3.3R/% \f

SERDES1_PLLREFRET_LO1

2

1uF/16

TPa4
SQUARE_PAD

33uF/10V 1

TP60 P63

+C815
v/-[\

SERDES1_VDDPLL_AM18

R343 3.3R1% T

SERDES1_PLLREFRET_L23

TP86
SQUARE_PAD
1

SERDES1-DECOUPLING CAPACITORS | i

1P2V_SERDES_IO 1P2V_SERDES_IO BGAPAD
TC22
1
0.1uF/16V. 0.1uF/16V
BGAPAD
0.1uF/16V. 0.1uF/16V.
0.1uF/16V. 0.1uF/16V.
0.1uF/16V. 0.1uF/16V.
0.1uF/16V 0.1uF/16V
0.1uF/16V. 0.1uF/16V.

10uF/25V.

10uF/25V.

Figure 23. Schematic - SerDes-1 Connection
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2.2.20 SerDes-2 Connection

U16:15

SERDES-2
{27} HPC2_SERDES2_RXDO_P ;;:QX}: SERDES_2_RXD0_P SERDES_2_TXDO_P ﬁlTJ"g ;
{27} HPC2_SERDES2_RXDO_N SERDES_2_RXD0O_N SERDES_2_TXDO_N

{27} HPC2_SERDES2_RXD1_P ;;:,m SERDES_2_ RXD1_P SERDES 2 TXD1_P |-Avs ;
{27} HPC2_SERDES2_RXD1_N SERDES_2_RXD1_N SERDES_2_TXD1_N

{27 roc sERpESa E P 3 2X17] seroes 2 rxoz p SERDES_2 TXD2 P [HAVHE 3
{27} HPC2_SERDES2_RXD2_N SERDES_2_RXD2_N SERDES_2_TXD2_N

2) Heos SERDES RXDS P 2X15] seroes 2 Rxos p serpes_2 x03_p 4 3
{27) HPC2_SERDES2_RXD3_N SERDES_2_RXD3_N SERDES 2 TXD3_N

HPC2_SERDES2 TXDO_P {27}
HPC2_SERDES2_TXDO_N {27}

o

HPC2_SERDES2_TXD1_P {27}
HPC2_SERDES2_TXD1_N {27}

o

HPC2_SERDES2_TXD2_P {27}
HPC2_SERDES2_TXD2_N {27}

o

HPC2_SERDES2 TXD3 P {27}
HPC2_SERDES2_TXD3_N {27}

N

SERDES? PLLREFRETLOT_AN19 | oo o o0 pecoer SERDES, 2 123 REFRET | AN20 SERDES2 PLLREFRET L23
RRGAN2IKI%AMT { o pnEs =5 o1 REXT SERDES 2 123 REXT [-AM20 R2g 21K1%
sv
SERDES2_VDDPLL_AP19 APT9
AP0 | SERDES_2 L01_VDDAPLL
SERDES_2_L23_VDDAPLL

1P2V_SERDES_IO 1P2V_SERDES_IO
o o

1.2v 1.2v
A"?,'; ;7 SERDES_2_L01_VDDAIO_1 % ?3
-AL73 | SERDES_2_L01_VDDAIO_2 AWAT
Avi7 | SERDES_2_L01_VDDAIO_3 27123 ) 3 ["AR1S
AP17| SERDES_2_L01_VDDAIO_4 SERDES_2_L23_VDDAIO_4 |auzg
AUT6 | SERDES_2_L01_VDDAIO 5 SERDES_2_L23_VDDAIO_5 |-aT1g
——| SERDES_2_L01_VDDAIO_6 SERDES_2_L23_VDDAIO_6
AR16
SERDES 2 REFCLK P |aprg HPC2_SERDES2 REFCLKO_P  {27)
SERDES 2 REFCLK N HPC2_SERDES2_REFCLKON {27}
RTICTS0
TPS6 TP5s  2PSV
SERDES2_VDDPLL_AP19 \r R92 33R1% T
617 TP74
+ C785 SQUARE_PAD
UF/16V. 33uF/16V
SERDES2_PLLREFRET_LO1 TP64 = P67
SERDES2_VDDPLL_AP20 R347 33R/1%\f

LSZ?

TP87
801 SQUARE_PAD
1
1uF/16
SERDES2_PLLREFRET_L23

3uF/16V.

@

.

SERDES2-DECOUPLING CAPACITORS TCie
1P2V_SERDES_IO 1P2V_SERDES_IO

0.1uF/16V. 0.1uF/16V

0.1uF/16V_| 0.1uF/16V |

0.1uF/16V. 0.1uF/16V

0.1uF/16V. 0.1uF/16V.

0.1uF/16V. 0.1uF/16V.

0.1uF/16V. 0.1uF/16V. =

10uF/25V 10uF/25V

Figure 24. Schematic - SerDes-2 Connection
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2.2.21

(26) HPC1_SERDES3_RXD0_P
{26} HPC1_SERDES3_RXDO_N

{26} HPC1_SERDES3_RXD1_P
{26} HPC1_SERDES3_RXD1_N

{26} HPC1_SERDES3_RXD2_P
{26} HPC1_SERDES3_RXD2_N

{26} HPC1_SERDES3_RXD3_P
{26} HPC1_SERDES3_RXD3_N

SerDes-3 Connection

U16-14

 — Y o o
SERDES_3_RXDO_N
 — o AR
SERDES_3_RXD1_N
 S— 1 o
SERDES_3_RXD2_N
2
;;:,B\Cz; SERDES_3_RXD3_P

SERDES_3_RXD3_N
SERDES3_PLLREFRET_LO1  AN22

SERDES_3_L01_REFRET
SERDES_3_L01_REXT

2.5V

SERDES3_VDDPLL_AP22 P22
25| SERDES_3_L01_VDDAPLL
= SERDES_3_L2: DDAPLL
1ov

AM22
121K %

S

1P2V_SERDES_IO

SERDES-3

SERDES_3_TXDO_P
SERDES_3_TXDO_N

SERDES_3_TXD1_P

AT23
Au23

Av24
AW24

3

SERDES_3_TXD1_N

SERDES_3_TXD2_P
SERDES_3_TXD2_N

AT25
AU25

AT27

3

SERDES_3_TXD3_P

AU27

SERDES_3_TXD3_N

SERDES_3 123 REFRET
SERDES_3_L23 REXT

AN23
AM23

e seroes_3_Lo1_vooaio_1
‘AT24"| SERDES_3_L01_VDDAIO 2
‘AL23| SERDES_3_L01_VDDAIO 3
AT22"| SERDES_3_L01_VDDAIO_4

SERDES_3_L01_VDDAIO_5
SERDES_3_L01_VDDAIO_6

SERDES_3_L 23 VDDAIO_4

SERDES_3_L23_VDDAIO_5
SERDES_3_L23_VDDAIO_6

SERDES3_PLLREFRET L23
R27
T21K1%

1P2V_SERDES_IO
o

SERDES_3_REFCLK_P
SERDES_3_REFCLK_N

SERDES3_VDDPLL_AP22

TP65

\f R351

AP26
AR26 E

TP68

3.3RN1% \f

HPC1_SERDES3_REFCLK0_P
HPC1_SERDES3_REFCLKO_N

2P5V.
o

C626

+
1UF/16
SERDES3_PLLREFRET_LO1

89

810
3uF/10V.

TP54.

\f RE3 3.3R/1%

TPS5
SQUARE_PAD
1

TP51

SERDES3_VDDPLL_AP23
C625 .

1uF/16
SERDES3_PLLREFRET L23

C76
33uF/10V

By L5

TP88
SQUARE_PAD
1

1P2V_SERDES_IO

1P2V_SERDES_IO

SERDES3-DECOUPLING CAPACITORS

0.1uF/16V. 0.1uF/16V
0.1uF/16V. 0.1uF/16V
0.1uF/16V 0.1uF/16V
0.1uF/16V. 0.1uF/16V.
0.1uF/16V. 0.1uF/16V
0.1uF/16V 0.1uF/16V

10UF/25V.

10uF/25V.

Figure 25. Schematic - SerDes-3 Connection

W

HPC1_SERDES3_TXDO_P
HPC1_SERDES3_TXDO_N

HPC1_SERDES3_TXD1_P
HPC1_SERDES3_TXD1_N

HPC1_SERDES3_TXD2_P
HPC1_SERDES3_TXD2_N

HPC1_SERDES3_TXD3_P
HPC1_SERDES3_TXD3_N

{26}
{26}

{26}
{26}

{26}
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{26}
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2.2.22 SerDes-4 Connection

HPC1_SERDES4_RXDO_P
HPC1_SERDES4_RXDO_N

(26}
{26}
{26} HPC1_SERDES4 RXD1_P
{26} HPC1_SERDES4_RXD1_N
26) HPC1_SERDES4 RXD2 P
HPC1_SERDES4_RXD2_ N

HPC1_SERDES4_RXD3_P
{26} HPC1_SERDES4_RXD3_N

U16.16

BAZ9

;i AY29

AW30

;E AV30

BA31

;E AY31
Awg2

;: AV3Z
SERDES4_PLLREFRET_LO1  AN2.

4
R274, 1.21K19AP24

SERDES4_VDDPLL_AM24  AM24
AN25

1P2V_SERDES_IO

SERDES-4

SERDES_4_RXD0_P
SERDES_4_RXDO_N

SERDES_4_RXD1_P
SERDES_4_RXD1_N

SERDES_4_RXD2_P
SERDES_4_RXD2_N

SERDES_4_RXD3_P
SERDES_4_RXD3_N

SERDES_4_L01_REFRET
SERDES_4_L01_REXT

SERDES_4_L01_VDDAPLL
SERDES_4_L23 VDDAPLL

1.2v

SERDES_4_TXD0_P
SERDES_4_TXDO_N

SERDES_4_TXD1_P
SERDES_4_TXD1_N

SERDES_4_TXD2_P

SERDES_4_TXD2_N

SERDES_4_TXD3_P
SERDES_4_TXD3_N

SERDES_4_L23_REFRET
SERDES_4_L23 REXT

1.2v

SERDES_4_L01_VDDAIO_4

SERDES_4_L01_VDDAIO_5
SERDES_4_L01_VDDAIO_6

SERDES_4_L23_VDDAIO_1
SERDES_4_L23_VDDAIO_2
SERDES_4_L23_VDDAIO 3
SERDES_4_L23_VDDAIO_4
SERDES_4_L23_VDDAIO_5
SERDES_4_L23_VDDAIO_6

m—gg HPC1_SERDES4_TXD0_P
HPC1_SERDES4_TXDO_N
ﬁlii—gg HPC1_SERDES4_TXD1_P
I ————————————>»> HPC1_SERDES4_TXDIN
QE‘ gg HPC1_SERDES4_TXD2_P
HPC1_SERDES4_TXD2_N
A HPC1_SERDES4.TXD3 P
|— > HPC1_SERDES4_TXD3_N
AM25 SERDES4 PLLREFRET_L23
AM26 R26 1.21K1%
1P2V_SERDES_IO
o
AW31
K27
AT32
AU30
AR31
AL28

SERDES_4_REFCLK_P
SERDES_4_REFCLK_N

:;‘gg HPC1_SERDES4_REFCLKO_P (26}
HPC1_SERDES4_REFCLKO_N {26}

SERDES4_VDDPLL_AM24

P61

\f R93

2P5V
TP66. Q

33RM% \f

f‘
SERDES4_PLLREFRET_LO1

@

01
+ C95

SERDES4_VDDPLL_AN25

UF/16V. 3uF/10V
chsa

R281,

TP73
SQUARE_PAD
1

TP52

33RM% \f

3
Laus +C721

TP89
SQUARE
1

3UF/10V
. AUF/16V
SERDES4_PLLREFRET_L23

PAD

SERDES4-DECOUPLING CAPACITORS e

1P2V_SERDES_IO

1P2V_SERDES_IO

BGAPAD

TC18

0.1uF/16V 0.4uF/16V 1

0.1uF/16V 04uF/16V BGAPAD
0.1uF/16V 0.1uF/16V
0.1uF/16V 04uF/16V
0.1uF/16V 01uF/16V
0.1uF/16V 04uF/16V

10uF/25V

10uF/25V.

Figure 26. Schematic - SerDes-4 Connection
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2.2.23 SerDes-5 Connection

16.17
SERDES-5
SERDESS_RXP 0 BA33 AV34 C746|| _0.1uF/16V
ERDESS RN 0 Avas | SERDES PCIE 5 RXDO_P SERDES_PCIE_5_TXD0_P |-awss | Crar [ oiurriev
SERDES_PCIE_5_RXDO_N SERDES_PCIE_5_TXDO_N 1t
BA BAS7
Bass | seroes_pcie s rxp1_p SERDES_PCIE 5_RXD2_P |-oqor
l SERDES_PCIE_5_RXD1_N SERDES_PCIE_5_RXD2_N
C819||_0.1uF/16Y AU37 AW36 Cc821||_0.1uF/16V
C820[ |_O.TuF/16V AT37 SEEBE%S}EJ };Bg—g géggég—';g‘éj %gl—g AV36 C822] [0.1uF/16V.
TRACE LENGTH SHOULD BE 6 INCHES AW38 - - - - e - AT39 ITRACE LENGT%G:% O%EDF/I%\E/: 6 INCHES
{17} PO_S_OUTP éé AV35 | SERDES_PCIE 5 RXD3_P SERDES_PCIE_5_TXD3_P |“AU3s Ce50] [ TurTev] PO_S INP (17)
{17} PO_S_OUTN SERDES_PCIE_5_RXD3_N SERDES_PCIE_5_TXD3_N - ‘}—2 PO_S_INN {17}
SERDES5_PLLREFRET_LO1_AM28 AM29 _SERDESS_PLLREFRET L23
ot T 27R7T% —AM27 | SERDES_PCIE_5_L01_REFRET SERDES_PCIE 5 123 REFRET |“aMag o VATGLA
- SERDES_PCIE_5_LOT_REXT SERDES_PCIE_5_L23 REXT -
2.5V
SERDES5_VDDPLL_AN28
= ~ AN DDAPLL
DDAPLL 1P2V_SERDES IO
1P2V_SERDES_I0
[} 1v 1.2y
230 ] seroes cie 5 Lot vobaio 1 [SERDES PCIE 5 123 VODAIO 1 [Hanar
AT36~| SERDES_PCIE 5_L01_VDDAIO 2 SERDES_PCIE_5_L23 VDDAIO 2 |Fau3g .
AU34~| SERDES_PCIE_5_L01_VDDAIO_3 [SERDES_PCIE_5_L23_VDDAIO 3 |-ava7

TC11
1
BGAPAD
TC13

BGAPAD
TC21

BGAPAD

SERDES5-DECOUPLING CAPACITORS

1P2V_SERDES_IO

1P2V_SERDES_IO

0.1uF/16V 0.1uF/16V
0.1uF/16V. 0.1uF/16V.
0.1uF/16V 0.1uF/16V.
0.1uF/16V. 0.1uF/16V.
0.1uF/16V 0.1uF/16V.
0.1uF/16V. 0.1uF/16V.
} 10uF/25V. 10uF/25V.

1 SERDES_PCIE
:?E SERDES POIE

SERDES_PCIE_5_L23_VDDAIO_4
SERDES_PCIE_5_L23_VDDAIO_5

AW39 1
AT40

L01_VDDAIO_6 SERDES_PCIE_5_L23_VDDAIO_6

SERDES_PCIE_5_REFCLK_P
SERDES_PCIE_5_REFCLK_N

RTAGT50
REFCLK -125MHz Ey
3P3V
3PaV
c100 g g
g 2
0 1uF/1evI Kg
a o
Z Z
g B
R105, OR
5 R103, OR
125_MHz
5 3 g 8§
1 CCLD-033-50-125.000 T = & &
) a o
Z Z
g B

B/
150R

NOTE:

m—
]
Il

32K10K-400L5
J57

AT35 R97 OR/DNL
AU35__ R106, OR/DNL
R102, OR

OSC_125MHZ_SERDES5_REFCLKO_P {25}

R104, R OSC_125MHZ_SERDES5_REFCLKO_N {25}

< OSC_125MHZ_SERDES5_REFCLKO_N {25}

K 0SC_125MHZ_SERDES5_REFCLKO_P {25}

R107, R98, R109, R100, R108, R99 are not populated on board. They were placed

for internal debugging purpose

TP42 TP46

\r R278 33R1% T

SERDESS5_VDDPLL_AN28

2P5V.
[~}

610 TP70
SQUARE_PAD
1

+C675
. 1UF/16V—T~33uF/10V
TP45 TP50
SERDES5_PLLREFRET_LO1 T T

SERDES5_VDDPLL_AN29 R75 3.3R/1%

TP90
SQUARE_PAD
1

600 +C69
33uF/10V
1uF/16V
SERDESS5_PLLREFRET_L23 =

Figure 27. Schematic - SerDes-5 Connection
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2.2.24 FMC Connector - HPC1

348, 1348
anD1 Far—— OLK DR
DP1_M2C_P HPO1_SERDESS RXDI P (23} petvry I —
DPITHZG N HPG1 SERDES3 AXDI N (23} A -
GND2 [“35——1 DP9_M2C_P [gg—X
GND3 [-e——4 DPOM2C N [
DP2 M2G P HPC1_SERDESI RXD2P (23} GND23 [a——1
DP2_2G N HPG1 SERDES3 AXD2 N (23} npes [ 82—
GND4 [Tag 1 DPB_N2C_P [-gg—X
GNDS [ho—4 DPE_MC N [Bag
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Figure 28. Schematic - FMC Connector - HPC1
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2.2.25 FMC Connector - HPC2
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Figure 29. Schematic - FMC Connector - HPC2
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2.2.26 Bread Board Connector
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2.2.27 Programming Block Diagram
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Figure 31. Schematic - Programming BI
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2.2.29 Debugging Circuitry
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Figure 33. Schematic - Debugging Circuitry
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2.2.30 Clock Circuitry
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Figure 34. Schematic - Clock Circuitry

X0116527 Rev.1.0

4 om" Page 35
Feb 25, 2021 inters;jl



ISLRTG4DEMO1Z Demonstration Board Manual

2.2.31

Power Connection
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2.2.32 Ground and NC Connections
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Figure 36. Schematic - Ground and NC Connections
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2.2.33 Decoupling Capacitor Connection
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C369) |0.01uF/16V C377| |0.1uF/16V.
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C473| |0.1uF/16V.
C442| [0.1uF/16V. €333] [0.1uF/16V €502] [0.1uF/16V C598| [0.1uF/16V. C244| [0.1uF/16V. C254| [0.1uF/16V. €395] [0.1uF/16V
C264||0.1uF/16V. C415| |0.1uF/16V
C388| |0.1uF/16V. C390] [0.1uF/16V C481] |0.1uF/16V. V(P)P C517| |0.1uF/16V. C232| |0.1uF/16V €240 |0.1uF/16V. C376] |0.1uF/16V.
C309] [0.1uF/16V C401| [0.1uF/16V.
C313| |0.1uF/16V_ C405] [0.1uF/16V C504] [0.1uF/16V. C537| |0.1uF/16V_ €259 |0.1uF/16V C394] [0.1uF/16V.
1 C433| |0.01uF/16V C252| [0.1uF/16V C330{1 10uF/25V] ’—{
C429] [0.1uF/16V. C373| |0.1uF/16V C540] [0.1uF/16V T C509| [0.1uF/16V a9 |1 10uF/25V,
C461] [0.01uF/16V C261][0.1uF/16V 9 C160]| | 10uF/25V. C27 | |10uF/25V. C42 | [10uF/25V
C383| |0.1uF/16V_ C342| [0.1uF/16V. C474] |0.1uF/16V. C491| |0.1uF/16V_ c47 10uF/25V]
C370| |0.01uF/16V C314] |0.1uF/16V. | LCuFz25Ve
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g G028 L
€294| |0.01uF/16V C385] |0.1uF/16V =
. cis8 10uF/25V, C# 10uF/25V, L c155 10uF/25V, = — 535 [0.1uF/16V C40_+|(47uFrOv_| 1P5V_REG
C431] |0.01uF/16V C446|]0.1uF/16V
C156 10uF/25V, C20 10uF/25V, C154 10uF/25V,
€435/ |0.01uF/16V C542| |0.1uF/16V. C54 | |10uF/25V C277 +| (47uF/10V__ | C544| | 0.01uF/16V.
c22 10uF/25V, = 1
1 1 C404| [0.01uF/16V. C526||0.1uF/16V VCCIO_HPC2_VIO_B_M2C_FMC ©527] | 0.01uF/16V.
G = 2P5V
G150 +| (22uF/16V, VDD_REG C406] | 0.01uF/16V ©550] |0.1uF/16V 3PV C501] | 0.01uF/16V
! VCCIO_HPC1_VIO_B_M2C_FMC C176| | 0.01uF/16V
C521] [0.01uF/16V C539] [0.1uF/16V 0.01uF/16V. | C498| [ 0.01uF/16V
C18 4| 22uF/16V] €440 |0.01uF/16V C231| | 0.01uF/16V. ©222| | 0.01uF/16V
C485| [0.1uF/16V C198| [0.01uF/16V C618| [0.01uF/16V | 552 [0.01uF/16V
€476 [0.01uF/16V €225| | 0.01uF/16V |
C151 +| (47uF10v_ 1 C418| [0.1uF/16V C387] [0.1uF/16V C206| | 0.01uF/16V C207| |0.1uF/16V. 0. 1uF/16V. C499| [ 0.01uF/16V
€462 |0.01uF/16V. [ C245| | 0.01uF/16V.
C453] [0.1uF/16V C219| [0.01uF/16V 0.1uF/16V C585] [0.01uF/16V
C10_+ (TOOUF/IOV C541] [0.01uF/16V C146 10uF/25V, C157| |10uF/25V. C326] | 0.01uF/16V
C520] [0.1uF/16V. €325/ | 0.01uF/16V. 10uF/25V C564| | 0.01uF/16V.
C505| |0.01uF/16V I 1 C315| [0.01uF/16V
C6 | (330uF/OV | C282| [0.1uF/16V C338| [0.01uF/16V | C464] [0.01uF/16V
[ C434] [0.01uF/16V C300| [0.01uF/16V |
430 |0.1uF/16V G263| [ 0.01uF/16V 3P3V OP75V_VTT_REF_FDDRO ©460| [0.01uF/16V
C507| |0.01uF/16V 0255{ }omumsv
C432] [0.1uF/16V C302| [0.01uF/16V
C525| |0.01uF/16V [ C165| [0.01uF/16V C623| | 0.01uF/16V. C559| |0.1uF/16V.
€389 [0.1uF/16V. €359 |0.01uF/16V | C199| |0.1uF/16V.
€496 |0.01uF/16V €183 |0.01uF/16V C590| | 0.01uF/16V C536 |0.1uF/16V.
€351] [0.1uF/16V C212| |0.1uF/16V.
C242| |0.1uF/16V. C203| |0.01uF/16V. C615| [0.1uF/16V. 1 C518| |0.1uF/16V.
C456| [0.1uF/16V C407| [0.1uF/16V C255] |0.1uF/16V.
C257| [0.1uF/16V C188| |0.01uF/16V C581] [0.1uF/16V. C510] [0.1uF/16V
C495| [0.1uF/16V. [ €301 |0.1uF/16V_
€36 | | __10uF/25V] C292| |0.1uF/16V_ C177| [0.01uF/16V €480/ |0.1uF/16V_
C477| |0.1uF/16V 17 | C358] |0.1uF/16V.
C293| [0.1uF/16V. €239 |0.01uF/16V C545| [0.1uF/16V.
G441 [0.1uF/16V. | ’—{ 0P75V_VTT_REF_FDDR1 343 [0.1uF/ 16V,
©339| [0.1uF/16V 0249{ }o 01uF/16V. C591] [0.1uF/16V
C524] [0.1uF/16V €344 10.1uF/16V.
C378| [0.1uF/16V. C580] | 0.01uF/16V. C608| [0.1uF/16V.
C457| |0.1uF/16V. C281| |0.1uF/16V_
C187| |0.1uF/16V. C620| | 0.01uF/16V | C548| |0.1uF/16V.
€497] [0.1uF/16V C174| |0.1uF/16V.
C223| |0.1uF/16V. 1 C579| [0.1uF/16V. C33 | |10uF/25V C508| |0.1uF/16V_
C543| [0.1uF/16V C184] [0.1uF/16V. 1 ’—{
| C619| [0.1uF/16V |
C506] [0.1uF/16V C32 | |10uF/25V C208| [0.1uF/16V C592| | 10uF/25V.

C25
G161

10uF/25V,
10uF/25V,

C195| |0.1uF/16V

C218| |0.1uF/16V.

C241| |0.1uF/16V

C250] |0.1uF/16V

C24 | |10uF/25V

Figure 37. Schematic - Decoupling Capacitor Connection
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2.2.34 12V Power Supply Connection
12POV
12POV_EXT o
- 12POV_IN 1 2V/5A
o) 12POV
D1 9
49 ; R1
3 P 1.5K
v |2 SD2114S040S8R0
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PJ-102BH
= 538 2883 bst
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_| G136 22K_1%
— < P —
10uF/50V/ IRF9317TRPBF =
R164 4.7R 1%
SwWe
1
R165 Y N
33K1% e ca——
J1z |4 b
1 5 40
2 i s o8
K} <<ENABLE_FT4232 {18} GF-126-0159 —
3 PINJUMPER )
DEFAULT JUMPER OPTION 1l& 2
Figure 38. Schematic - 12V Power Supply Connection
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2.2.35 Power Header Connection

BANK-2 HEADER

BANK-7 HEADER

TP79

TP29

TP8 TP34. TP15 TP78 TP1

TP49 TP76

P2

VCCIO_HPC1_VIO_B_M2C_FMC  2P5V 3PV 3PV 3Pav TP_BLACK TP_BLACK TP_BLACK TP_BLACK TP_BLACK TP_BLACK TP_BLACK TP_BLACK TP_BLACK TP_BLACK
VCCIO_HPC2_VIO_B_M2C_FMC VCCIO_HPC2_VADJ
J26 J21
1 2 1 2
HEABER 1x2 HEABER 1x2 HDR1X1_DNL HDR1X1_DNL  HDR1X1_DNL
DEFAULT JUMPER OPTION 1&2 DEFAULT JUMPER OPTION 1&2 =
12POV
5PV 3P3V_LDO 3P3V  VDD_REG
1 1 1 u1 1 1 1 1 1
R493 R522 R494 R4g5 R496 R497
asos Rs10 e1s Fe1r 10K 10K 10K 10K 10K 10K
18 somw < somw 50mW <& 50mW < 50mW <& 50mW
S S somW S somw S sgmw Veesp——— 1% 1% 1% 1% 1% 1%
1% 3 1% 3 17
2 2 2 VREF[————— 2 2 2 2 2 2
ent p—18 > P12_GOOD
EAN, VY enep—15 > P5V0_GOOD
Sydvms Ensp—14 > P3V3_LDO_GOOD
ReaT 0Kk T VM enep—t2 > PaV3_GOOD
*'\/\/\/\ﬂrc INIT poNg—12 1 2 >> G4M_RSTB (7,30}
- 1 P2 R519 50MW
L
PGTMR KILL AR
oLy anoh10 TP_BLACK TPo3
4 4 TP_BLACK
1 1 1 1 ISL70321SEHVF corr | core
R505 RS0 R503 R502 R501 — —
SH S SES BES B = T T
m) m ) =
01% 01% 01% < 01% 01% Somw 0% | 10%
2 2 2 2

Sequencer

Figure 39. Schematic - Power Header Connection
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2.2.36 Power Supplies-1
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Figure 40. Schematic - Power Supplies-1
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2.2.37

1

Power Supplies-2

1 1

0.47uF

16V ‘
o 16V 16V
20% 5 10% o 10% s

16V 16V
10% 10%
2 2

C899 C898 C897

0.47uF 0.47uF

DVDD2

R428 R421
1.00K
50mW 50mwW
1% A%
2 2

w_j |-A

C887
0.01uF

10%

L9 VDD_REG_CS

U165 slelseisklelnl ol 1uF 1uF
|SL70002SEHVFE - 25V 25V
VDD_REG —amsTnenoeo oo 10% 10%
zZzzzzZzZZ: 0o 2 2
>S>5>5>>>5>>> =>
1 aaaaaasaaz <B -
29 B
Ra75 20 s
Somw t——7—{ FSEL
o +—=5| PORSEL
J60 2 51 5S¢
SCO
1
core_sense+ ),
R511 50mW
10K 1%
Remote Sense pavs GOOD 3 L AAA2 59 | o
22 swe
ss ; 1
] 1 Cc891 Cc8gs
case 0.1uF Re26  somw | Raze 6800 pF
R422 16V 19.6k p ! 50V
1.00K 4700pF 1 oo, 62 1 1% | somw 5%
P91 SomW 50V 2 oCssA (2 0.1% 2
TP_SMD 0.1% 10% —= ocB
2 |2 - 4 =
f 64 | B R427  50mW
REF 19.6k
X 0.1%
R430 €890 60 1
core_sense- 976 0.22uF ERR_ = —aosnorool OCSSE g —
50mW 25V wuw=z 0 000000000000 TDO g c889
0-1% 10% I2LTETL2S 2556660666666 1020 Ra25 6800 pF
2 o 10% BLLLBLBLS G28EEEELRELEE TraM 405K Sov
= 0mW 5%
L - aiffofeofolmlofols 0.1% » 5%
DVDD2 | =
ISL70002SEH: 5V @9A -> 1.2V @16A o
R10
oR
TP16
1uF_50V TP;SMD
VDD_REG_CS VDD_REG VDD REG VDD _REG CS
al
R16 20 1% GND 3 ,\_ Mcpeo71T-E/IOT
R8 1
0.01R_2W_1% P4 R12 20 1% 4]
P_SMD
Part Number = CSRN2512FK10L0 9 o
fruF_tev
CORE CURRENT SENSING CIRCUIT e

Figure 41. Schematic - Power Supplies-2
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2.2.38 Power Supplies-3

1P5V_REG

TP59
P_SMD

DP75VOHEG FDDRO

TP57
L <TP_svD

OP75V_REG_FDDR1
o

TP69
L <P.smp

P3V3_GOOD

P3v3_GOOD

5POV/

R436
10K

348k 01%  egopF 1%
R452  50mMW  C924 50V
1 2 1
~
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15.0K 0.1% 5POV
s o
c925 1 2
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50V R439 50MW
o 1% cots 10K 1%
4 1 01uF
fes0 50V 1 2
Cco26 10% f
1 T o 2 R438  50mW
v 0.1% Ute7 = C916_| 10K 1%
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3 26
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L AAAZ 50mW_ 0.1% 515 veo » onpz | 24 L10 Z;/UH f
° | +C957
1 &8 sve P Nt 2 S 3300F
50mw 16V
m 71 B aND1 8 1x1 |22 :S; N 20%
1% o
8 21 2
B_GND2 B VIN{ -
Toe2 Somw | vrer TesT [22
LAAN2 1015 en Lin 2 1
LAAAA2 i en Lour 2 L oo
10K 1% 12 17 16V
R513 Somw L_vce L_PGND 10%
13 16 1 2
G920 - Lss L_GND 0P75V_REG_FDDR1 0P75V_REG_FDDRO
7 o, Lo ello Lafe i -
10% 25V sov somw 1 2
: 10% 0.1%
10% TSL70005SEH
2 2 1 1 1 R456  5OMW
f 00HM 1o,
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= —0.47uF = —10uF ‘geUF 1.00K
. 16V 16V o je v
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|
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0.1uF 1 2
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Figure 42. Schematic - Power Supplies-3
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2.2.39 Power Supplies-4

5POV REGULATOR 7 : 5A REGULATOR FOR FMC HPC1
o

Lﬁ Lm La
6
HUFH6V/XSR R2uFH6EV/XSR  R2uF/16V/XSR
{26} HPC1_PG_C2M »im PG VINT B;
VIN2

& = FMC HPC1/5A
VN3 e VCCIO_HPC1_VADJ
Mt P18
R24 100R_1% 23 o8 ) <TP_S\D
147 SWi1 I"bg L1 0.33uH

LX7165 gwg E3
E.mme o e

= c26 c19 30

(842) 1201.SCL 3 PBANR A3 ]qp paND1 SN I

Panbs |22 P2uF/10V/XSR ~ P2uF/10VIXSR ~ PNL
PGND3
(8.42) 12C1_SDA ) R21 Uz B soa PGND4 (53344 te2a
PGNDS I53 1 R30 —
PGND |——4 =

30K 1%  POpF/1BV =

H AGND vo |4
1 o 1&2=3.3V
2 [2 %] 3&4=25V
7 o9 wiz] 5&6=1.8V
9 0 _Ri94 50.9K 1% 78&8=15V
= L 9&10=1.2V
HEADER _2X5_50MIL =
Jumper Default option 1 & 2 = 3.3V
5POV
o REGULATOR 8 : 5A REGULATOR FOR FMC HPC2
34
[luF/16V/X5R R2uF/16V/X5R 2uF/16V/X5R
{27} Hrc2_PG_com —A L b iNT |55
viN2 |2 b
VING |51 -
VINg [=S— FMC HPC2/5A
R151 100R 1% A2 VCCIO_HPG2 VADJ
E & swi |-os ? 5
114 s Y L3 0.334H i <P 3D
sw3 |-g4
EluFHGV Swa
= 119 c118 c120
R144, . OR A3 ci = =
8.42) 1201.5CL ) scL s fe2 2UF/10VIXSR  [P2UF/10V/X5R  NL
c3
PGND3
{842) 1201 SDA 3 RI48\ A\AOR 811 soa PGND4 [-o— ci13
PGNDS |53 R150 -
PN 30K 1% PIRFAEV =
H AGND vo |44
12 R 16.9K 1%
3 iR’ 30K 1% 1& i =$-5¥
5]y [6_ha 45.3K_1% =
7 8 R5 90.9K 1% g§6—1.gv
p 788=12V
HEADER_2X4_5OMIL =1

= Jumper Default option 1 & 2 = 2.5V

Figure 43. Schematic - Power Supplies-4
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2.2.40 Power Supplies-5

3P3V

REGULATOR 9: 1.8V/5A FOR 88E1340 ANLALOG CORE/USB
1.8V/5A

u21

—[ _ 2
R77 O0R 1
c72 704 EN
GND
10uF/6.3V AuFH6Y ane Dy |12
MIC69502WR 71

1P8V

TP43

- VINT  VOUT1 .
L 3lune  voure P2—T

oo

10K/1Y

_ 1
b b

10uF/6.3V

100uF/10V

<TP_SMD

3.83K/1%)

3P3V
- B D6 R68 . . C63 ||10uF/6.3VT
K 2X0RM% I
1N4148
D7 R67
1N4001 33K/1%

REGULATOR 10: 1V/1A_FOR PHY 88E1340

L4
2.2uH

1.0V/1A

1POV_PHY
o

TP37

3paV 1.0V FOR PHY
7 u40
quor

C702

4 7u/25VIXER

5| GND1 3

Y Y Y\
DO1813H-222MLB

R277
6.65K_1%

— 7| GND2 FB
- E-PAD

LX7186AILU-TR

R279
10K_1%

Figure 44. Schematic - Power Supplies-5
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2.2.41

Power Supplies-6

ISL75051ASEH: 5V @9A -> 3.3V @1A

2P5V

5POV 3P3V_LDO
us 5POV
VIN{ vouT!
1 1 VIN2 VvouT2 1 1 |
VIN3 VouT3
Co52 G950 Ra57 " - +co4s G933
10uF: 0.47uF ViNg vout4 4.32K 330uF 0.47uF R468
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— = G983 o8 VIN4 VoUT4 s
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Aoy 2
EN
BYP
1
ocP PG (2
GND g
P3V3_GOOD > HS
10K 1%
RS1S SomW ISL75051SRH
2P5V
TP30
P_SMD
1P2V_REG
. 1P2V_SERDES_IO
ISL75051ASEH: 3.3V @10A -> 1.2V @3A o
J33
3P3V
? 23 12
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2.2.42 Power LEDs
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Figure 46. Schematic - Power LEDs
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2.3 Bill of Materials
Qty Reference Designator Description Manufacturer Manufacturer Part
1 PWB-PCB, ISLRTG4DEMO1Z, | Gorilla Circuits Inc. ISLRTG4DEMO1ZREVBPCB
REVB, ROHS
2 C23,C113 CAP, SMD, 0603, 33pF, 16V, AVX 0603YC330JAT2A
5%, X7R, ROHS
1 Cc10 CAP-TANT, SMD, 7.3x4.3, Vishay/Sprague 293D107X9010D2TE3
100uF, 10V, 10%, 600mQ, -
55+125C, ROHS
3 C930, C931, C932 CAP-AEC-Q200, SMD, 0402, Kemet C0402C101F5GACAUTO
100pF, 50V, 1%, COG/NPO,
ROHS
7 C865, C877, C883, C887, CAP-AEC-Q200, SMD, 0402, Kemet C0402C103K5RACAUTO
C915, C916, C919 0.01uF, 50V, 10%, X7R, ROHS
7 C869, C876, C891, C906, CAP-AEC-Q200, SMD, 0402, Kemet C0402C104K4RACAUTO
C941, C946, C947 0.1uF, 16V, 10%, X7R, ROHS
1 C884 CAP-AEC-Q200, SMD, 0402, Kemet C0402C120J5GACAUTO
12pF, 50V, 5%, COG/NPO,
ROHS
1 C926 CAP-AEC-Q200, SMD, 0402, Kemet C0402C181J5GACAUTO
180pF, 50V, 5%, COG/NPO,
ROHS
1 C138 CAP, SMD, 0402, 0.018uF, Kemet C0402C183K8RACTU
10V, 10%, X7R, ROHS
2 C878, C882 CAP-AEC-Q200, SMD, 0603, Kemet C0603C102J5GACAUTO
1000pF, 50V, 5%, COG/NPO,
ROHS
10 | C868, C880, C890, C917, CAP-AEC-Q200, SMD, 0603, Kemet C0603C224K3RACAUTO
C965, C966, C967, C968, 0.22yF, 25V, 10%, X7R, ROHS
C976, C977
1 C885 CAP-AEC-Q200, SMD, 0603, Kemet C0603C272J5GACAUTO
2700pF, 50V, 5%, COG/NPO,
ROHS
1 C881 CAP-AEC-Q200, SMD, 0603, Kemet C0603C391J5GACAUTO
390pF, 50V, 5%, COG/NPO,
ROHS
6 C870, C892, C918, C973, CAP-AEC-Q200, SMD, 0603, Kemet C0603C472J5GACAUTO
C974, C975 4700pF, 50V, 5%, COG/NPO,
ROHS
29 | C853, C856, C857, C858, CAP-AEC-Q200, SMD, 0603, Kemet C0603C474K4RACAUTO
C859, C860, C861, C873, 0.47uF, 16V, 10%, X7R, ROHS
C874, C875, C893, C896,
C897, C898, C899, C900,
C901, C907, C909, C914,
C933, C935, C937, C939,
C948, C950, C978, C979, C980
2 C924, C925 CAP-AEC-Q200, SMD, 0603, Kemet C0603C681J5GACAUTO
680pF, 50V, 5%, COG/NPO,
ROHS
X0116527 Rev.1.0 ° om" Page 48
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Qty Reference Designator Description Manufacturer Manufacturer Part
6 C866, C867, C871, C872, CAP-AEC-Q200, SMD, 0603, Kemet C0603C682J5GACAUTO
C888, C889 6800pF, 50V, 5%, COG/NPO,
ROHS
7 C851, C852, C863, C864, CAP-AEC-Q200, SMD, 0805, Kemet C0805C105K3RACAUTO
C886, C903, C920 1uF, 25V, 10%, X7R, ROHS
1 C756 CAP, SMD, 0402, 3.3uF, 10V, TDK C1005X5R1A335K050BC
10%, X5R, ROHS
5 C122,C148, C149, C163, C164 | CAP-LOW ESL, SMD, 0402, TDK C1005X5R1C105K050BC
1uF, 16V, 10%, X5R, ROHS
1 C139 CAP, SMD, 0402, 1uF, 10V, TDK C1005X7S1A105K050BC
10%, X7S, ROHS
4 C928, C952, C953, C954 CAP-AEC-Q200, SMD, 1206, Kemet C1206C106K4RACAUTO
10uF, 16V, 10%, X7R, ROHS
1 Cc112 CAP-BOARDFLEX, SMD, Kemet C1210X825K3RAC7800
1210, 8.2uF, 25V, 10%, X7R,
ROHS
3 C768, C809, C816 CAP, SMD, 0603, 4.7uF, 16V, TDK C1608X6S1C475K080AC
10%, X6S, ROHS
2 C9,C14 CAP, SMD, 0603, 1.0uF, 16V, TDK C1608X7R1C105K
10%, X7R, ROHS
2 C7,C823 CAP, SMD, 0603, 0.1uF, 50V, TDK C1608X7R1H104K080AE
10%, X7R, SOFT TERM.,
ROHS
22 | C35,C44, C45, C52, C53, C60, | CAP-LOW ESL, SMD, 0603, TDK C1608X7S0J106MO80AC
C62, C63, C66, C68, C72, C74, | 10uF, 6.3V, 20%, X7S, ROHS
C87, C420, C421, C438, C532,
C716, C722, C737, C784, C800
4 C19, C26, C118, C119 CAP-LOW ESL, SMD, 0805, TDK C2012X5R1A226K125AB
22uF, 10V, 10%, X5R, ROHS
4 C8, C12, C116, C117 CAP, SMD, 0805, 22uF, 16V, TDK C2012X5R1C226K125AC
10%, X5R, ROHS
1 C702 CAP, SMD, 0805, 4.7uF, 25V, TDK C2012X5R1E475K125AB
10%, X5R, ROHS
1 Cc67 CAP, SMD, 1206, 100uF, 10V, | TDK C3216X5R1A107M160AC
20%, X5R, ROHS
1 C58 CAP-HI Q, LOW ESR, SMD, Kemet CBR04C101F3GAC
0402, 100pF, 25V, 1%,
COG/NPO, ROHS
1 C818 CAP-AEQ-200, SMD, 0805, TDK CGA4J3X5R1A106K125AB
10uF, 10V, 10%, X5R, ROHS
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Qty Reference Designator Description Manufacturer Manufacturer Part
41 | C20, C21, C22, C24, C25, C27, | CAP, SMD, 0603, 10uF, 25V, Samsung CL10A106MABNRNC
C28, C31, C32, C33, C36, C42, | 20%, X5R, ROHS
C47, C49, C54, C56, C77, C78,
C82, C86, C89, C93, C146,
C154, C155, C156, C157,
C158, C160, C161, C330,
C361, C592, C723, C736,
C744, C755, C765, C767,
C783, C813
9 C124, C128, C132, C134, CAP, SMD, 1206, 10uF, 50V, Samsung CL31A106KBHNNNE
C136, C205, C215, C216, C217 | 10%, X5R, ROHS
3 C16, C18, C150 CAP-TANT, SMD, 3.5x2.8mm, | AVX F931C226MBA
22uF, 16V, 20%, 1.9Q, ROHS
4 C55, C64, C84, C90 CAP, SMD, 0402, 27pF, 50V, Murata GRM1555C1H270JA01D
5%, COG/NPO, ROHS
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Qty

Reference Designator

Description

Manufacturer

Manufacturer Part

214

C110,C165, C167,C168, C171,
C175, C176, C177, C179,
C181, C183, C186, C188,
C192, C193, C194, C198,
C200, C201, C202, C203,
C206, C209, C211, C219, C220,
C221, C222, C224, C225,
C226, C229, C230, C231,
C234, C235, C236, C239,
C243, C245, C246, C247,
C248, C249, C251, C253,
C258, C260, C263, C265,
C269, C274, C279, C280,
C284, C285, C287, C291,
C294, C296, C298, C299,
C300, C302, C303, C308,
C310, C312, C315, C316,
C322, C323, C324, C325,
C326, C331, C334, C335,
C336, C338, C340, C341,
C345, C346, C352, C354,
C356, C359, C368, C369,
C370, C371, C372, C374,
C379, C384, C386, C393,
C400, C402, C404, C406,
C410, C411, C416, C419, C422,
C423, C424, C431, C433,
C434, C435, C439, C440,
C447, C451, C452, C454,
C455, C458, C459, C460,
C461, C462, C464, C466,
C471, C476, C478, C479,
C483, C484, C486, C488,
C489, C493, C494, C496,
C498, C499, C501, C505,
C507,C511, C513, C514, C515,
C519, C521, C522, C523,
C525, C527, C530, C531,
C533, C534, C541, C544,
C546, C547, C549, C551,
C552, C554, C555, C556,
C557, C558, C564, C580,
C585, C590, C586, C587,
C594, C595, C596, C606,
C613, C618, C620, C623,
C631, C636, C641, C652,
C671, C672, C673, C677,
C678, C703, C705, C707,
C708, C709, C712, C719,
C725, C735, C739, C741,
C743, C745, C748, C764,
C766, C777,C779, C781,
C787,C793

CAP, SMD, 0402, 0.01uF, 16V,
10%, X7R, ROHS

Murata

GRM155R71C103KA01D
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Qty

Reference Designator

Description

Manufacturer

Manufacturer Part

427

C13, C17, C34, C38, C39, C41,
C43, C48, C51, C57, C59, C65,
C100, C114, C140, C141,
C142,C143, C144, C145, C147,
C159, C162, C166, C169,
C170, C172, C173, C174,
C178, C180, C182, C184,
C185, C187, C189, C190,
C191, C195, C196, C197,
C199, C204, C207, C208,
C210, C212, C213, C214,
C218, C223, C227, C228,
C232, C233, C237, C238,
C240, C241, C242, C244,
C250, C252, C254, C255,
C256, C257, C259, C261,
C262, C264, C266, C267,
C268, C270, C271, C272,
C273, C275, C276, C278,
C281, C282, C283, C286,
C288, C289, C290, C292,
C293, C295, C297, C301,
C304, C305, C306, C307,
C309, C311, C313,C314, C317,
C318, C319, C320, C321,
C327, C328, C329, C332,
C333, C337, C339, C342,
C343, C344, C347, C348,
C349, C350, C351, C353,
C355, C357, C358, C360,
C362, C364, C365, C366,
C367, C373, C375, C376,
C377, C378, C380, C381,
C382, C383, C385, C387,
C388, C389, C390, C391,
C394, C395, C396, C397,
C398, C399, C401, C403,
C405, C407, C408, C409,
C412, C413, C414, C415,
C417, C418, C425, C426,
C427, C428, C429, C430,
C432, C436, C437, C441,
C442, C443, C444, C445,
C446, C448, C449, C450,
C453, C456, C457,

CAP, SMD, 0402, 0.1uF, 16V,
10%, X7R, ROHS

Murata

GRM155R71C104KA88D
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Qty

Reference Designator

Description

Manufacturer

Manufacturer Part

C463, C465, C467, C468,
C469, C470, C472, C473,
CA474, C475, C477, C480,
C481, C482, C485, C487,
C490, C491, C492, C495,
C497, C500, C502, C503,
C504, C506, C508, C509,
C510, C512, C516, C517,
C518, C520, C524, C526,
C528, C529, C535, C536,
C537, C538, C539, C540,
C542, C543, C545, C548,
C550, C553, C559, C561,
C562, C563, C565, C566,
C567, C568, C569, C570,
C571, C572, C573, C574,
C575, C576, C577, C578,
C579, C581, C582, C583,
C584, C588, C589, C591,
C593, C597, C598, C599,
€600, C601, C602, C603,C604,
C605, C607, C608, C609,
C610,C611,C612,C614, C615,
C616, C617, C619, C621,
C622, C624, C625, C626,
C627, C628, C629, C630,
C632, C633, C634, C635,
C637, C638, C639, C640,
C642, C643, C644, C645,
C646, C648, C649, C650,
C651, C653, C654, C655,
C656, C657, C658, C659,
€660, C661, C662, C663,
C664, C665, C666, C667,
C668, C669, C670, C674,
C676, C679, C680, C681,
C682, C683, C684, C685,
C686, C687, C688, C689,
C690, C691, C692, C693,
C695, C696, C697, C698,
C699, C700, C701, C704,
C706,C710,C711,C713, C714,
C715,C717, C718, C720,
C724,C726, C727,C728,
C729, C730, C731, C732,
C733, C734, C738, C740,
C742,C746, C747, C749,
C750, C751, C752, C753,
C754, C757, C758, C759,
C760, C761, C762, C763,
C769, C770, C771, C772,
C773,C774, C775, C776,
C778, C780, C782, C786,
C788, C789, C790, C791,
C792, C794, C795, C796,
C797, C798, C799, C802,
C803, C804, C805, C806,
C807,C808, C811,C812, C814,
C817, C819, C820, C821,
C822, C824

CAP, SMD, 0402, 0.1uF, 16V,
10%, X7R, ROHS

Murata

GRM155R71C104KA88D
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Qty Reference Designator Description Manufacturer Manufacturer Part
1 C560 CAP, SMD, 0402, 2200pF, 16V, | Murata GRM155R71C222KA01D
10%, X7R, ROHS
1 Cce47 CAP, SMD, 0805, 22F, 6.3V, Taiyo Yuden JMK212BJ226KG-T
10%, X5R, ROHS
3 C40, C151, C277 CAP-TANT, SMD, 3.5x2.8mm, | Kemet T491B476K010AT
47uF, 10V, 10%, 1Q, ROHS
5 C121, C969, C970, C971, C972 | CAP-TANT, SMD, 7.3x4.3, Kemet T493X686K020BH6420
68uF, 20V, 10%, 150mQESR,
ROHS
1 Cc6 CAP-TANT, SMD, 7.3x4.3mm, | Kemet T495D337K010ATE150
330uf, 10V, 10%, 150mQ, -
55+125C, ROHS
1 C956 CAP-TANT, SMD, 7.3x4.3, Kemet T541X157M016AH6710
150uF, 16V, 20%, 40mQESR,
ROHS
12 | C902, C943, C944, C945, CAP-TANT, SMD, 7.3x4.3, Kemet T541X337M016AH6720
C957, C958, C959, C960, 330uF, 16V, 20%, 20mQESR,
C961, C962, C963, C964 ROHS
10 | C69, C76, C95, C98, C102, CAP-TANT, SMD, 1206, 33uF, | Avx TPSA336K010R0700
C111, C675, C721, C810, C815 | 10V, 10%, 700mQ, ROHS
2 C785, C801 CAP-TANT, SMD, B, 33F, Vishay/Sprague TR3B336K016C0350
16V, 10%, 350mQ, ROHS
2 L1, L3 COIL-PWR INDUCTOR, SMD, | Abracon Corp. ASPI-7318-R33M
7.3X6.8, 0.33uH, 20%, 18A,
ROHS
1 L4 COIL-PWR INDUCT, SMD, Coilcraft DO1813H-222MLB
8.9x6mm, 2.2uH, 20%, 3.5A,
35mQ, ROHS
2 L10, L7 COIL-PWR INDUCTOR, SMD, | Coilcraft XAL5030-332MEB
5.2x5.4mm, 3.3uH, 20%, 8.7A,
21.2mQ, ROHS
2 L8, L9 COIL-PWR INDUCTOR, SMD, | Coilcraft XAL5030-601MEB
5.2x5.4mm, 0.6uH, 20%,
19.8A, 4.1mQ, ROHS
1 J30 CONN-MAG JACK, 1 PORT, Bel Fuse Inc. 0826-1X1T-GH-F
TH, RJ45, R/A, 10/100/1000
Base-T, ROHS
6 J48, J49, J50, J57, J58, J59 CONN-RF, SMA JACK, TH, Rosenberger 32K10K-400L5
STRAIGHT, PCB MNT, ROHS
10 | TP1, TP2, TP8, TP15, TP29, CONN-MULTI-PURPOSE Keystone 5011
TP34, TP49, TP76, TP78, TP79 | TEST PT, BLK, ROHS
1 J33 CONN-HEADER, 2x2, Berg/FCI 67996-272HLF
BRKAWY 2X36, 2.54mm,
VERTICAL, ROHS
4 J39, J40, J44, J45 CONN-HEADER, 1x1, Berg/FCI 68000-236HLF

BREAKAWAY 1x36, 2.54mm,
ROHS
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Qty Reference Designator Description Manufacturer Manufacturer Part
13 | J14, J15, J21, J23, J24, J25, CONN-HEADER, 1x2, Berg/FCI 68000-236HLF
J26, J31, J46, J51, J53, J55, BRKAWY 1X36, 2.54mm,
J60 ROHS
3 | J17,J27,J28 CONN-HEADER, 1x3, Berg/FCI 68000-236HLF
BREAKAWY 1x36, 2.54mm,
ROHS
1 J32 CONN-HEADER, TH, 1x4, Molex 901200124
2.54mmPITCH, 6.75x2.9,
ROHS
2 | J12,J34 CONN-SOCKET ARRAY, TH, Samtec ASP-134486-01
400P, 0.05 PITCH, CUSTOM,
ROHS
1 J1 CONN-HEADER, TH, 2x4, 1, Sullins GRPB042VWVN-RC
27mmPITCH, 3x2.3mm,
ROHS
1 J19 CONN-HEADER, TH, 2x5, 1, Sullins GRPB052VWVN-RC
27mmPITCH, 3x2.3mm,
ROHS
1 J22 CONN-IDC HEADER, HI Samtec HTST-105-01-L-DV-A
TEMP, SHROUDED, SMD,
2x5, ROHS
1 J18 CONN-IDC HEADER, HI Samtec HTST-110-01-L-DV
TEMP, SHROUDED, SMD,
2x10, ROHS
2 | J11-Pins 1-2, J19-Pins 1-2 CONN-JUMPER, SHORTING, | Harwin Inc M50-1900005
2P, 1.27mm PITCH, BLK, 3mm
LENGTH, ROHS
1 J9 CONN-PWR JACK, TH, CUl, Inc PJ-102BH
2.5x5.5mm, BLACK, R/A,
ROHS
1 J20 (*Remove pin 7 before CONN-IDC HEADER, Samtec SHF-110-01-L-D-SM
assy) SHROUDED, SMD, 2x5,
ROHS
10 | a) Pins 1-2 on: J17, J21, J23, CONN-JUMPER, SHUNT, 2P, | Sullins SPC02SYAN
J26, 2.54mm PITCH, BLK, 6mm,
OPEN, ROHS
0 | b)Pins 1-2 on: J27, J28, J32, CONN-JUMPER, SHUNT, 2P, | Sullins SPCO2SYAN
J53 2.54mm PITCH, BLK, 6mm,
OPEN, ROHS
0 | c)J33-Pins 1-2&3-4 CONN-JUMPER, SHUNT, 2P, | Sullins SPC02SYAN
2.54mm PITCH, BLK, 6mm,
OPEN, ROHS
1 J47 CONN-RECEPTACLE, SMD, Hirose Electric UX60-MB-5ST
MINI USB 2.0, 5POS, R/A,
ROHS
1 D7 DIODE-RECTIFIER, AXIAL, Diodes, Inc. 1N4001
DO-41, 50V, 1A, ROHS
X0116527 Rev.1.0 e om" Page 55
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Qty

Reference Designator

Description

Manufacturer

Manufacturer Part

D6

DIODE-RECTIFIER, SMD,
SOD-123, 100V, 400mW,
150mA, ROHS

Diodes Inc.

1N4148W-7-F

D8, D9

DIODE-RECTIFIER, SMD,
SMC, 2P, 20V, 3A, ROHS

On Semiconductor

MBRS320T3G

CR1, CR2

DIODE-TVS, ZENER, SMD,
0603, 24V, 150V VOLT
CLAMPING, ROHS

Littelfuse

PGB1010603MR

D1

DIODE-SHOTTKY, SMD, 2P,
DO-214AA, 40V, 8A, ROHS

AVX

SD2114S040S8R0O

DS7

LED, SMD, 0805,
ORANGE/CLEAR, 2V, 20mA,
110mcd, 605nm, ROHS

Dialight

598-8130-107F

18

LED3, LED4, LED9, DS3, DS4,
DS5, DS6, DS8, DS9, DS10,
DS11, DS12, DS13, DS14,
DS15, DS16, DS17, DS18

LED, SMD, 0603,
GREEN/DIFFUSED, 2.2V,
20mA, 15mcd, 570nm, ROHS

Visual
Communications Co.

CMDA19AY7D1S

DS2

LED, SMD, 0805,
GREEN/CLEAR, 2V, 20mA,
35mcd, 571nm, ROHS

Liteon/Vishay

LTST-C171KGKT

DS1

LED, SMD, 0805,
BLUE/CLEAR, 3.4V, 20mA,
468nm, 30mcd, ROHS

Liteon/Vishay

LTST-C171TBKT

LEDS5, LED6

LED, SMD, 0603,
RED/CLEAR, 2V, 20mA,
150mcd, 636nm, ROHS

Lumex

SML-LXFMO0603SIC-TR

LED7, LED8

LED, SMD, 0603, ORANGE,
2V, 20mA, 90mcd, 605nm,
ROHS

Vishay

VLMO1300-GS08

LED1, LED2

LED, SMD, 0603, YELLOW,
2.4V, 20mA, 180mcd, 597nm,
ROHS

Vishay

VLMY 1300-GS08

L2, L5, L6

FERRITE EMI CHIP BEAD,
SMD, 0805, 600Q, 500mA,
ROHS

Laird Technologies

HZ0805E601R-10

u25

IC-EEPROM, 2Kb, 128x16
SPI, 2MHz, SMD, SOT-23-6,
ROHS

Microchip Technology

93LC56BT-I/OT

uU31, U35

IC-3V SUPERVISOR, 1
CHANNEL, SMD, 3P, SOT-23-
3, ROHS

Maxim

DS1818R-5+T&R

u3o

IC-USB BRIDGE, USB 2.0-
UART INTERFACE, 64P,
LQFP, ROHS

Future Technology
Devices

FT4232HL-REEL

U165, U2

IC-12A SYNC BUCK
REGULAT, 64P, CQFP,
W/HEATSINK, ROHS

Renesas Electronics
America

ISL70002SEHFE/PROTO
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u3

IC-RAD-HARD12A BUCK
REGULATOR, 64P, CQFP,
ROHS

Renesas Electronics
America

ISL70003ASEHFE/PROTO

u167

IC-RAD HARD LDO
REGULATOR, SMD, 28P, CFP,
ROHS

Renesas Electronics
America

ISL70005SEHF/PROTO

U166

IC-19MHz RAD HARD R/R OP
AMP, 10P, FP, ROHS

Renesas Electronics
America

ISL70244SEHF/PROTO

U1

IC-RADHARD QUAD
SEQUENCER, 18P, FLATPAK,
ROHS

Renesas Electronics
America

ISL70321SEHF/PROTO

u18, U23, Us

IC-RADHARD, CMOS 3ALDO
REGULATOR, 18P, CFP,
ROHS

Renesas Electronics
America

ISL75051ASEHFE/PROTO

ue6, U34

IC-3.3-5V, 5ABUCK
REGULATOR, 20BUMP,
WLCSP, ROHS

Microchip Technology

LX7165-01CSP-TR

u40

IC-ADJ.BUCK REGULATOR,
0.6V, 1A, 6P, UDFN, ROHS

Microchip Technology

LX7186AILU-TR

us

IC-OP AMP, 1 CIRCUIT RAIL-
RAIL, SMD, 5P, SOT-23-5,
ROHS

Microchip Technology

MCP6071T-E/OT

u21

IC-LINEAR ADJ.VOLTAGE
REGULATOR, SMD, SPAK-7,
ROHS

Microchip Technology

MIC69502WR

10

u10, U11, U13, U15, U19, U20,
uU22, U24, U27, U29

IC-SDRAM, DDR3, 2G
256Mx8, 800MHz, 78BUMP,
FBGA, ROHS

Micron Semiconductor

MT41K256M8DA-125IT:K

u7, U3z

IC-MEMORY, FLASH NOR,
1Gb (256M x 4) SPI, 16P, SOP,
ROHS

Micron Semiconductor

N25Q00AA13GSF40G

u9, U12, U17

IC-BUS SWITCH,
MUX/DEMUX QUAD 2.1, 16P,
SOIC, ROHS

IDT

QS3VH257S1G8

u33

IC-3.3V VOLTAGE
REGULATOR, SMD, D2PAK,
800mA, ROHS

Texas Instruments

REG1117F-3.3/500

u36

IC-SUPERVISOR, 1
CHANNEL, SMD, SOT-23-6,
ROHS

Texas Instruments

TPS3808G09DBVR

u39

IC-TRANSLATOR,
BIDIRECTIONAL, 60Mbps,
20P, TSSOP, ROHS

Texas Instruments

TXS0108EPWR

Q1

TRANSISTOR, N-CHANNEL,
3LD, SOT-23, 60V, 115mA,
ROHS

Diodes, Inc.

2N7002-7-F

U4

TRANSISTOR-MOS, P-
CHANNEL, SMD, 8P, SOIC, -
30V, -16A, ROHS

Infineon Technology

IRF9317TRPBF
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1 U163 IC-BUFFER, NON- On Semiconductor MC74VHC125DTR2G
INVERTING, 4-ELEMENT, 14P,
TSSOP, ROHS
3 | U41,U42, U43 IC-TRANSISTOR-4 NPN, 40V, | On Semiconductor MMPQ2222A
0.5A, 16P, SOIC, ROHS
1 Y2 OSC-MEMS CLOCK, CMOS, Abracon Corp. ASVMPC-50.000MHZ-LR
50MHz, 6-SMD, 7x5mm,
ROHS
2 | Y1,Y5 OSC-CRYSTAL, CLOCK, Crystek CCLD-033-50-100.000
100MHz, 3.3V, 50ppm, LVDS,
6-SMD, 7x5mm, ROHS
1 Y4 OSC-CRYSTAL, CLOCK, Crystek CCLD-033-50-125.000
125MHz, 3.3V, 50ppm, LVDS,
6-SMD, 7x5mm, ROHS
1 X1 OSC-CRYSTAL, 12MHz, 12pF, | Kyocera CX5032GB12000HOPESZZ
150Qs, SMD, 2P, 5x3.2mm,
ROHS
1 Y3 OSC-CRYSTAL, 25MHz, 50Q, | Epson Crystals FA-238-25.0000MB-C3
18pf LOAD, 4-SMD,
3.2x2.5mm, ROHS
1 R8 RES-CURR.SENSE, SMD, Stackpole CSRN2512FK10L0
2512, 0.01Q, 2W, 1%, TF,
ROHS
12 | R396, R397, R421, R422, RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB102X
R433, R441, R442, R443, 1k, 1/16W, 0.1%, TF, ROHS
R465, R466, R467, R520
7 | R410, R450, R501, R502, RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB103X
R503, R504, R505 10k, 1/16W, 0.1%, TF, ROHS
1 R464 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB1131X
1.13k, 1/16W, 0.1%, TF, ROHS
1 R451 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB153X
15k, 1/16W, 0.1%, TF, ROHS
4 | R403, R404, R426, R427 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB1962X
19.6k, 1/16W, 0.1%, TF, ROHS
1 R453 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB203X
20k, 1/16W, 0.1%, TF, ROHS
1 R398 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB2210X
221Q, 1/16W, 0.1%, TF, ROHS
1 R415 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB2212X
22.1k, 1/16W, 0.1%, TF, ROHS
1 R417 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB2492X
24 .9k, 1/16W, 0.1%, TF, ROHS
2 | R418, R460 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB3321X
3.32k, 1/16W, 0.1%, TF, ROHS
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2 R414, R452 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB3481X
3.48k, 1/16W, 0.1%, TF, ROHS
1 R419 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB3570X
357Q), 1/16W, 0.1%, TF, ROHS
6 R399, R400, R407, R408, RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB4021X
R424, R425 4.02k, 1/16W, 0.1%, TF, ROHS
2 R510, R518 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB4022X
40.2k, 1/16W, 0.1%, TF, ROHS
4 R457, R458, R459, R468 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB4321X
4.32k, 1/16W, 0.1%, TF, ROHS
1 R454 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB4992X
49.9k, 1/16W, 0.1%, TF, ROHS
1 R416 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB5112X
51.1k, 1/16W, 0.1%, TF, ROHS
1 R508 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB6342X
63.4k, 1/16W, 0.1%, TF, ROHS
1 R461 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB8060X
806Q, 1/16W, 0.1%, TF, ROHS
1 R517 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB8061X-T
8.06k, 1/16W, 0.1%, TF, ROHS
2 R500, R507 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB8062X-T
80.6k, 1/16W, 0.1%, TF, ROHS
1 R430 RES-AEC-Q200, SMD, 0402, Panasonic ERA-2AEB9760X
976Q, 1/16W, 0.1%, TF, ROHS
7 R405, R406, R428, R429, RES-AEC-Q200, SMD, 0402, Panasonic ERJ-2BQF1R0X
R437, R440, R475 1Q, 1/16W, 1%, TF, ROHS
2 R455, R456 RES-AEC-Q200, SMD, 0402, Panasonic ERJ-2GEOROOX
0Q, 1/10W, ROHS
20 | R420, R432, R435, R436, RES-AEC-Q200, SMD, 0402, Panasonic ERJ-2RKF1002X
R438, R439, R493, R494, 10k, 1/10W, 1%, TF, ROHS
R495, R496, R497, R509, R511,
R512, R513, R514, R515,
R516, R521, R522
1 R413 RES-AEC-Q200, SMD, 0402, Panasonic ERJ-2RKF1003X
100k, 1/10W, 1%, TF, ROHS
1 R411 RES-AEC-Q200, SMD, 0805, Panasonic ERJ-UBQF 1ROV
1Q, 1/4W, 1%, TF, ROHS
1 R153 RES-AEC-Q200, SMD, 0603, Rohm ESRO3EZPJ301
300Q), 1/4W, 5%, ANTI-
SURGE, TF, ROHS
1 R160 RES-AEC-Q200, SMD, 0603, Rohm ESRO3EZPJ331

330Q, 1/4W, 5%, ANTI-
SURGE, TF, ROHS
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2 R219, R226 RES, SMD, 0402, 22Q, 1/16W, | Panasonic ERJ-2RKF22R0X
1%, TF, ROHS
6 R58, R59, R207, R211, R220, RES, SMD, 0402, 33Q, 1/16W, | Yageo RC0402FR-0733RL
R344 1%, TF, ROHS
1 R169 RES, SMD, 0402, 39Q, 1/16W, | Stackpole RMCFO0402FT39R0
1%, TF, ROHS
1 R297 RES, SMD, 0402, 75Q, 1/16W, | Panasonic ERJ-2RKF75R0X
1%, TF, ROHS
29 | R26, R27, R37, R69, R70, R77, | RES, SMD, 0402, 0Q, 1/16W, Venkel CR0402-16W-00T
R102, R103, R104, R105, 5%, TF, ROHS
R137, R171, R209, R210,
R217, R221, R225, R227,
R229, R230, R244, R298,
R345, R361, R362, R364,
R370, R373, R381
3 R24, R151, R331 RES, SMD, 0402, 100Q, Venkel CR0402-16W-1000FT
1/16W, 1%, TF, ROHS
11 | R11, R56, R61, R64, R94, RES, SMD, 0402, 1k, 1/16W, Venkel CR0402-16W-1001FT
R178, R223, R250, R291, 1%, TF, ROHS
R357, R382
39 | R14,R15, R19, R36, R72, R80, | RES, SMD, 0402, 10k, 1/16W, | Panasonic ERJ-2RKF1002X
R81, R95, R152, R154, R155, 1%, TF, ROHS
R156, R158, R167, R170,
R174, R176, R181, R188,
R190, R191, R196, R203,
R206, R232, R237, R247,
R253, R279, R282, R292,
R346, R348, R349, R350,
R375, R376, R377, R378
1 R179 RES, SMD, 0402, 11.3k, Yageo RC0402FR-0711K3L
1/16W, 1%, TF, ROHS
1 R338 RES, SMD, 0402, 12k, 1/16W, | Venkel CR0402-16W-1202FT
1%, TF, ROHS
12 | R260, R261, R262, R263, RES, SMD, 0402, 1.21k, Yageo RC0402FR-071K21P
R264, R265, R266, R267, 1/16W, 1%, ROHS
R268, R271, R272, R274
3 R214, R215, R216 RES, SMD, 0402, 150Q, Venkel CR0402-16W-1500FT
1/16W, 1%, TF, ROHS
4 R1, R96, R257, R258 RES, SMD, 0402, 1.5k, 1/16W, | Venkel CR0402-16W-1501FT
1%, TF, ROHS
1 R506 RES, SMD, 0402, 154k, Vishay/dale CRCW0402154KFKED
1/16W, 1%, TF, ROHS
2 R2, R182 RES, SMD, 0402, 16.9k, Panasonic ERJ-2RKF1692X
1/16W, 1%, TF, ROHS
12 | R124, R125, R126, R127, RES, SMD, 0402, 2k, 1/16W, Panasonic ERJ-2RKF2001
R128, R129, R130, R131, 1%, TF, ROHS
R132, R133, R134, R296
1 R162 RES, SMD, 0402, 22k, 1/16W, | Venkel CR0402-16W-223JT

1%, TF, ROHS
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12 R208, R228, R233, R246, RES, SMD, 0402, 240Q, Stackpole RMCFO0402FT240R
R249, R269, R270, R273, 1/16W, 1%, TF, ROHS
R275, R283, R286, R340
1 R68 RES, SMD, 0402, 240k, Stackpole RMCF0402FT240K
1/16W, 1%, TF, ROHS
8 R9, R172, R177, R183, R193, RES, SMD, 0402, 261Q, Bourns CR0402-FX-2610GLF
R197, R199, R204 1/16W, 1%, TF, ROHS
3 R476, R477, R478 RES, SMD, 0402, 2.67k, Yageo RC0402FR-072K67L
1/16W, 1%, TF, ROHS
4 R3, R30, R150, R185 RES, SMD, 0402, 30k, 1/16W, | Yageo RC0402FR-0730KL
1%, TF, ROHS
2 R67, R165 RES, SMD, 0402, 33k, 1/16W, | Panasonic ERJ-2RKF3302X
1%, TF, ROHS
1 R71 RES, SMD, 0402, 3.83k, Venkel CR0402-16W-3831FT
1/16W, 1%, TF, ROHS
2 R4, R192 RES, SMD, 0402, 45.3k, Venkel CR0402-16W-4532FT
1/16W, 1%, TF, ROHS
9 R66, R173, R175, R180, R186, | RES, SMD, 0402, 4.7k, 1/16W, | Venkel CR0402-16W-4701FT
R195, R198, R200, R201 1%, TF, ROHS
18 | R111, R112, R113, R114, R115, | RES, SMD, 0402, 499Q, Venkel CR0402-16W-4990FT
R116, R117, R118, R119, R120, | 1/16W, 1%, TF, ROHS
R121, R159, R187, R189,
R202, R205, R213, R218
1 R245 RES, SMD, 0402, 4.99k, KDA RK73H1E4991F
1/16W, 1%, TF, ROHS
52 | R242, R251, R284, R285, RES, SMD, 0402, 49.9Q, Panasonic ERJ-2RKF49R9X
R287, R288, R289, R290, 1/16W, 1%, TF, ROHS
R293, R294, R295, R299,
R300, R301, R302, R303,
R304, R305, R306, R307,
R308, R309, R310, R311, R312,
R313, R314, R315, R316,
R317, R318, R319, R320,
R321, R322, R323, R324,
R325, R326, R327, R328,
R329, R330, R332, R333,
R334, R335, R336, R337,
R339, R341, R342
2 R254, R256 RES, SMD, 0402, 5.1k, 1/16W, | Multicomp MCO0402WGF5101TCE-TR
1%, TF, ROHS
1 R412 RES, SMD, 0402, 7.5k, 1/16W, | Pansonic ERJ-2RKF7501
1%, TF, ROHS
2 R5, R194 RES, SMD, 0402, 90.9Kk, Vishay/Dale CRCWO040290K9FKED
1/16W, 1%, TF, ROHS
0 R28, R29, R31, R32, R55, R99, | RES, SMD, 0402, DNP, DNP,
R100, R108, R109, R252, DNP, TF, ROHS
R359, R360, R368, R369
2 R12, R16 RES, SMD, 0603, 20Q, 1/10W, | Panasonic ERJ-3EKF20R0V

1%, TF, ROHS
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7 R234, R236, R238, R239, RES, SMD, 0603, 22Q, 1/10W, | Yageo RC0603FR-0722RL
R240, R243, R248 1%, TF, ROHS
12 | R75, R83, R92, R93, R123, RES, SMD, 0603, 3.3Q, Panasonic ERJ-3RQF3R3V
R278, R281, R343, R347, 1/10W, 1%, TF, ROHS
R351, R356, R366
5 R10, R21, R25, R143, R144 RES, SMD, 0603, 0Q, 1/10W, Venkel CR0603-10W-000T
TF, ROHS
2 R17, R20 RES, SMD, 0603, 499Q, Venkel CR0603-10W-4990FT
1/10W, 1%, TF, ROHS
1 R277 RES, SMD, 0603, 6.65k, Yageo RCO0603FR-076K65L
1/10W, 1%, TF, ROHS
1 R164 RES, SMD, 0805, 4.7Q, 1/8W, | Yageo RCO0805FR-074R7L
1%, TF, ROHS
1 R184 RES-AEC-Q200, SMD, Rohm LTR18EZPFL1R00
1206W, 1Q, 1W, 1%,
CURR.SENSE, TF, ROHS
1 SW5 SWITCH, SMD, LOW CTS 219-8LPSTP
PROFILE, 8P, SLIDE, SPST,
ROHS
1 SW7 SWITCH-PUSH, TH, 6MM, 1P, | Panasonic EVQ-PAD04M
PUSHB MOM-SPST
1 SW6 SWITCH-SLIDE, TH, 6P, CW Industries GF-126-0159
DPDT, 3A, 125V, ROHS
4 SW1, SW2, SW3, SW4 SWITCH-TACTILE, SMD, C&K Components KSC403J50SHLFG
6.2mm, SPST-NO, TOP
ACTUATE, ROHS
9 Perimeter & Center PCB STANDOFF-METRIC, McMaster-Carr 94868A008
M3x0.5mm, FEMALE,
6mmHEX, 13mmLENGTH, SS,
ROHS
9 Perimeter & Center PCB SCREW-METRIC, M3x0.5mm, | McMaster-Carr 90353A143
PANHEAD, SLOTTED,
8mmLENGTH, SS, ROHS
1 u14 IC-PHY TRANSCEIVER, Marvell 88E1340SA0-BAM2I000
ETHERNET, QUAD PORT,
196P, TFBGA, ROHS
0 C30, C120 DO NOT POPULATE OR
PURCHASE
0 C37 (C1206C102MGRACTU) DO NOT POPULATE OR
PURCHASE
0 CON1 DO NOT POPULATE OR
PURCHASE
0 MH1, MH2 DO NOT POPULATE OR
PURCHASE
0 R166 (CRCW040249K9FKED) DO NOT POPULATE OR
PURCHASE
0 R212 (CRCW0402100RFKED) DO NOT POPULATE OR
PURCHASE
X0116527 Rev.1.0 ] om~ Page 62
Feb 25, 2021 inters;il




ISLRTG4DEMO1Z Demonstration Board Manual

Qty

Reference Designator

Description

Manufacturer

Manufacturer Part

R22, R23, R98, R107, R358,
R367

DO NOT POPULATE OR
PURCHASE

R222 (CRCW04021KO00OFKED)

DO NOT POPULATE OR
PURCHASE

R371 (PMR25HZPJV1LO0)

DO NOT POPULATE OR
PURCHASE

R40, R44, R52, R53
(CRCWO080575R0FKEA)

DO NOT POPULATE OR
PURCHASE

R519 (ERJ-2BQF1ROX)

DO NOT POPULATE OR
PURCHASE

R57 (CRCW04021K00FKED)

DO NOT POPULATE OR
PURCHASE

R62, R63
(CRCW04022K20FKED)

DO NOT POPULATE OR
PURCHASE

R65, R73, R231
(CRCW04024K70FKED)

DO NOT POPULATE OR
PURCHASE

R97, R106, R363, R365
(MCRO1MRTJ000)

DO NOT POPULATE OR
PURCHASE

TC1-TC24

DO NOT POPULATE OR
PURCHASE

J13, J29, J35, J36, J37, J38,
J41, J42, J43, J52, J56

DO NOT POPULATE OR
PURCHASE

R38, R39, R41, R43, R45, R46,
R47, R51, R135, R136, R138,
R139, R140, R141, R146,
R149, R224, R235, R241,
R255, R259, R352, R353,
R372,

DO NOT POPULATE OR
PURCHASE

TP3, TP4, TP5, TP7, TP9-TP14,
TP16, TP18, TP19, TP21-TP28,
TP30, TP31, TP32, TP33,
TP35-TP48, TP50-TP61, TP63-
TP75, TP77, TP80-TP91

DO NOT POPULATE OR
PURCHASE

R276, R280 (ERJ-2RKF75R0X)

DO NOT POPULATE OR
PURCHASE

R354, R355
(CRCW04021K00FKED)

DO NOT POPULATE OR
PURCHASE

R374, R383 (MCR0O1MRTJO000)

DO NOT POPULATE OR
PURCHASE

0 R379, R380 DO NOT POPULATE OR
(CRCW040249R9FKED) PURCHASE
1 u3s IC-TEMPERATURE SENSOR, | Texas Instruments LM99CIMM/NOPB

DIGITAL, 8P, TSSOP, ROHS

1 U16 (Non-Rohs) |IC-SERDES TRANSCEIVER, Microsemi RT4G150-CB1657PROTO
RAD HARD FPGA, 1657P,
CBGA
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Figure 48. Top Layer
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Figure 49. Layer 2

Figure 50. Layer 3
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Figure 51. Layer 4

Figure 52. Layer 5
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Figure 54. Layer 7
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Figure 55. Layer 8

Figure 56. Layer 9
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Figure 57. Layer 10

Figure 58. Layer 11
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Figure 60. Layer 13
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Figure 62. Silkscreen Bottom
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3. Typical Performance Graphs

Typical performance curves for Figure 63 through Figure 68 are derived from the datasheet of the associated part.
Actual performance on the ISLRTG4DEMO1Z will be different because of the test conditions.
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Figure 63. ISL70003ASEH Efficiency, V|y = 12V, 500kHz Figure 64. ISL70003ASEH 6A Load Transient Response
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Figure 65. ISL70002SEH Efficiency, V|y = 5V, 500kHz Figure 66. ISL70005SEH Buck Efficiency, V|y = 5V, 1MHz
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Figure 69. Up Sequence for the ISLRTG4DEMO1Z

4. Ordering Information

Part Number Description

ISLRTG4DEMO1Z RTG4 Development Kit with QMLV Power Supply Reference Design

5. Revision History

Rev. Date Description

1.0 Feb 25, 2021 Initial release
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resources are subject to change without notice. Renesas grants you permission to use these resources only for
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to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
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Trademarks
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