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ABSTRACT

This application report implements the Common Public Radio Interface (CPRI) for Remote Radio Heads
(RRHs). The designer can use this application report for developing CPRI-based repeater systems in
point-to-point or multi-hop configurations. This application report consists of:

» Designs for the CPRI SerDes Repeater Boards for the Radio Equipment (RE) and Radio Equipment
Controller (REC) that include CPRI SerDes (SCAN25100) and a clock conditioner (LMKO02000 or
LMKO03000 family).

e CPRI framer sample code to enable up to four CPRI links. The designer can easily port this IP to
popular FPGAs.

Contents
1 SYSIEM DESIGN OVEIVIEW .tttiiusttetisaeessssee s ssiaseessa s se s saaassesssaasessaaasesssaannnssssannnssssannnnssss 3
2 CPRI SerDes Repeater Boards (RE and REC) with SCAN25100 SerDes and LMK Clock Conditioners ...... 4
2.1 CPRI SerDEeS REC BOAIU ..iiiieieiiiiiieeiaaaiaesssaaaane e ssaanes s saannse s ssante st saannnssaaannnessannnnees 4
2.2 CPRI SErDES RE BOAIM . .uuueteeiiinteessaaneessasannesssaanneessaannaessaanneessaannnessaannnessssnnneesssnnnes 5
2.3 L F= 10 17 = P 10

3 CPRI Framer/Deframer FPGA 1P ....uiieiisiiiiiriir s s s s er s s s s nanaas 13

4 10 T 14

5 Schematics and Bill Of MAterialS .....vuiuuereiiiieiiiie i sra e s aanr s s sranra s s sannnaesaannes 14

51 L O = 1| o) 1Y/ = L= 4 = £ 14

5.2 L =71 o 1Y =Y =T = 16

53 ] L O Y] =T 4= 4o 18

5.4 S]] 1T T o0 24
List of Figures

1 Multi-Hop Configuration EXAMPIE ... ..ueeieeeiiiiteeiriateetsate st s ias s sssaas s s asaanr s s ssannnssssannnasssannes 3

2 SO 20 =T (o 5

3 L = I T (T =T o [T =T o 7

4 0 I T O ST 0 1T oo 7

5 [\ oT g4 = U@ oT=T = 11 g o I @0 g o 1o 1o S 8

6 g = o - T o 9

7 LMKO2000 Phase NOISE PlOt . .uuuiiieiiiiiiteisiittesssaastesssaass s s saaas s s ssaans s saaan s e ssaannressaannnnsssns 10

8 LMKO3001D Phase NOISE PlOt .uuuuuuseiusiseiseiserasissrseissassrsiise e nrssssanrans 10

9 DS 0L I [ 11

10 External Clock Source/On-board OSCillator MUX LaYOUL .....uueiiiiiieiiiiiiee i ernaiee e snninne s rsannneeeas 12

11 Point-to-Point Configuration (shown with 2 CPRI links between Nodes) .......vvvieeiiiiiiiieniiineriinneeennns 13

12 Loop-Through Setup (shown with 1 CPRI link between NOdes)......ivveiviiiiiiiiiiiiiiiiiri e 13

13 e O Tod pT=T g P L[ Vo T 18

14 REC SChematiC, Page 2.t iiieeeiiiiieeti st sea st st saatesssaneeessaanneessaannnessaasnneessesnnnessssnnnnnssn 19

15 ] O Tod a1 o= Lo Vo 1= 20

16 e O Tod =T g P L[ T 1= 21

17 ] O Tod =T g T L o Vo 1= 22

All trademarks are the property of their respective owners.
SNOA522A—May 2008—-Revised April 2013 AN-1821 CPRI Repeater System 1

Submit Documentation Feedback

Copyright © 2008-2013, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOA522A

13 TEXAS
INSTRUMENTS

www.ti.com

18 REC Schematic, Page 6.....cccvvvviiirririiineennnnnnes
19 RE Schematic, Page 1......ccoovviiiiiiiiiiiiiiniinens
20 RE Schematic, Page 2.......ccevviiiiiieeiiniinnnnnnnnss
21 RE Schematic, Page 3......ccivviiiiineiiiiinneennnnees
22 RE Schematic, Page 4......cccovviiiiiiiiiiiiieninaees
23 RE Schematic, Page 5......cccevviiiiiiiiiiiiiiiniinnns
24 RE Schematic, Page 6......ccovviviiineiniiinneennnnees
25 RE Schematic, Page 7......coooviiiiiiiiiiiiiiiniiaees
26 RE Schematic, Page 8........ccevviiiiiiniiniiiiinianss
27 RE Schematic, Page 9......covvveiiiiineiiiiieennnnees
28 RE Schematic, Page 10 ......ccovvieiiiiiiiinniinnennnan,
1 REC Board Device LiSt.....iviiiiiiiiiiiiinennnenns
2 RE Board Device List ...vvviiiiiiiiiiiiiiiiiiineneeens
3 PLL Loop Filter Design Parameters.........oceevviiunnss
4 Crosspoint Switch ConNectionS.......vvvveieverrinnnnenn.
5 Power Specifications for RE Board ..........cccvvviunens
6 Power Specifications for REC Board

7 Sub-Channel Data......ccvvviinnrierieeererrrrrrrerenennns
8 REC Bill of Materials .....ovvviiiiiiiiiiiiiiiiieeeeeas
9 RE Bill of MaterialsS ...ovvvvviiiiiiiiiiiiiiiisinnnnnens

AN-1821 CPRI Repeater System

Copyright © 2008-2013, Texas Instruments Incorporated

SNOA522A—May 2008—-Revised April 2013
Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOA522A

13 TEXAS
INSTRUMENTS

www.ti.com System Design Overview

1 System Design Overview
Designers can use this application report to implement a repeater design. The overall system can have
two possible configurations:
1. Point-to-Point: One REC connected to one RE system.
2. Multi-Hop: One REC connected to two or more RE systems.
This emulates a multi-hop system by daisy-chaining the REC with a series of RE boards. The data is

“looped through” from link 1 to link 2 (and vice versa) inside the FPGA to complete the chain. Figure 1
illustrates an example of the multi-hop configuration.

REC Board
REC REC
Board FPGA
%
RE-1 Board
]
Framer ’:-E Q
FPGA § § 55
RE Intermediate Hop
Board _ (Add as many as hops as needed)

(Arepuodas)
00TSZNVOS

‘ RE-2 Board

o
|lu-|
2

SFP

SCAN25100 SCAN25100
(Primary) (Secondary)
RE Framer
Board FPGA

Figure 1. Multi-Hop Configuration Example
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2

2.1

211

2.1.2

2.13

CPRI SerDes Repeater Boards (RE and REC) with SCAN25100 SerDes and
LMK Clock Conditioners

The repeater boards, which are described in this application report, are complete solutions to address the
needs of complex repeater designs. The boards feature many parts as optional to enable additional clock
outputs, copper connection to SCAN25100, and so on. The following sections describe these optional
features in further detail. The designer can remove the optional devices, if their functions are deemed
unnecessary.

CPRI SerDes REC Board

The REC board interacts with a REC FPGA (customer-specific) to process the data and control for a
SCAN25100 device. The on-board LMKO03001D device cleans the master clock input for distribution. The
adjacent RE board sends/receives data to/from the SCAN25100 device via copper or fiber connection.

Features

This board supports multi-hop configuration. It also has selectable High Speed Serial I/O Path via
DS25MB100 (optional) for fiber and/or cable connection. The designer can manage the SCAN25100 via
FPGA through a MDIO interface. Similarly, the designer can manage the LMKO03001D via FPGA through
uWire interface. Additional control lines also go to the DS25MB100 (optional) and SFP module.

Devices
Table 1 lists the devices (both required and optional) used in this REC board design.

Table 1. REC Board Device List

Device Quantity Function Required/Optional
SCAN25100 2 CPRI SerDes Required

LMK03001D 1 Clock conditioner for clock distribution and Required
jitter cleaning

LM2852XMXA-1.8 1 Voltage regulator Required
SFP moduleu 1 To enable fiber connection Required

DS25MB100 1 Line interface MUX (enables either fiber or Optional
copper connection from the same board)

SMA Headers As Needed Used as high-speed test ports. Designer can Optional
replace these with a cable connector for a
copper cable connection

DS90LTO12A 1 LVCMOS translator, for more LVCMOS clock Optional
outputs

Block Diagram

Figure 2 illustrates a block diagram of the major components of the REC board along with the data flow on
the repeater board. Figure 2 shows the DS25MB100 as optional. The designer can install this to switch
between fiber and copper connectors. If this option is not needed, the designer can route the SCAN25100
I/O directly to the desired connectors. The designer can install the DS90LTO012A to convert any of the
LVDS outputs of the LMK03001D to LVCMOS, if desired.
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Figure 2. REC Board

2.2 CPRI SerDes RE Board

The RE board interacts with a CPRI framer FPGA (customer-specific) to process the data and control for
two SCAN25100 devices. The on-board LMK02000 device cleans the recovered clock for distribution. The
adjacent RE and REC boards send/receive data to/from the SCAN25100 device via copper or fiber
connections.

2.2.1 Features

This board supports multi-hop configuration. It also has a selectable High Speed Serial I/0 Path via
DS25MB200 (optional) for fiber and/or cable connection. The designer can manage the SCAN25100 via
FPGA through a MDIO interface. Similarly, the designer can manage the LMK02000 and LMK01000
(optional) via FPGA through uWire interface. Additional control lines are onboard for DS10CP154,
DS25MB200 (optional), LMX2531 (optional), and SFP module.
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2.2.2 Devices
Table 2 lists the devices (both required and optional) used in this RE board design.
Table 2. RE Board Device List
Device Quantity Function Required / Optional
SCAN25100 2 CPRI SerDes Required
LMKO02000 1 Clock conditioner for clock distribution and Required
jitter cleaning
DS10CP154 1 Reference clock distribution Required
LM2852XMXA-1.8 1 Voltage requlator Required
SFP module 2 To enable fiber connection Required
Oscillator 1 30.72 MHz, for start up clock Required
DS25MB200 1 Line interface MUX (enables either fiber or Optional
copper connection from the same board)
SMA Headers As needed Used as high-speed test ports. Designer can Optional
replace these with a cable connector for a
copper cable connection
DS90LTO12A 1 LVCMOS translator, for more LVCMOS clock Optional
outputs
LMKO01000 1 Clock conditioner for clock distribution, Optional
providing additional clock outputs
LMX2531 1 High Performance Frequency Synthesizer, to Optional
drive a mixer
LP38501TS-ADJ 1 LDO for 3 V supply for LMX2531 Optional
2.2.3 Clocking

2231 Pre-LOCK Sequence

Figure 3 illustrates the Pre-LOCK clocking sequence below. The on-board oscillator (1) provides a 30.72
MHz clock upon power up. The designer must hardwire the DS10CP154 to route the oscillator output to
Start-Up Clock output (2), which goes to the FPGA. Therefore, the Start-Up Clock is the 30.72 MHz local
clock provided by the on-board oscillator. The FPGA uses the Start-Up Clock to configure (3) the
LMK02000 and LMK01000 (optional). The designer must also hardwire the DS10CP154 to route LMK
output (4) to REFCLKA (5) and REFCLKB (6) of the SCAN25100 devices. The SCAN25100 uses this
clock to lock onto the incoming data.

2.2.3.2 Post-LOCK Sequence

Figure 4 illustrates the Post-LOCK clocking sequence below. Once the SCAN25100 locks to the recovered
clock (indicated by the falling edge of LOCK signal), the FPGA then (1) configures the DS10CP154 (2) to
route the SYSCLKA, instead of the oscillator, (3) through the LMK02000 for jitter cleaning and (4) back
through the DS10CP154, which will distribute this recovered clock as the (5) REFCLKA and (6) REFCLKB
to the SCAN25100 devices. Once the DS10CP154 is configured, the FPGA will have completed the
initialization of the system. Then, the system begins normal operating conditions.
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Figure 4. Post-LOCK Sequence
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2.2.3.3 Normal Clocking Conditions

224

Figure 5 illustrates the clocking of this design under normal operating conditions. The DS10CP154 routes
SYSCLKA, the recovered clock from the primary SCAN25100, to the LMK02000 to be cleaned. The
LMKO02000 cleans the clock. Then, the LMK02000 sends one copy to the FPGA and another copy back to
the DS10CP154. The DS10CP154 routes the LMK clean clock to REFCLKA, which is the REFCLK input
of the primary SCAN25100. Also, the DS10CP154 sends another copy of the LMK clean clock to
REFCLKB, which is the REFCLK input of the secondary SCAN25100. The designer can route the
remaining outputs of the LMK02000 to the optional devices listed in Table 2, as shown in the block
diagram in Figure 6.

DS10CP154
ld— REFCLKA REFCLKB =————————————
SCAN25100 SCANZ5100
(Primary — to
REC or (Secondary —
Previous Hop) to Next Hop)
SYSCLKA
[— (Recovered —’—f\—— LMK Input
Clock) —|—> LMK02000
LMK Output
LMK Output (Clean Clock)
(Clean Clock) i
Framer FPGA

N~

Figure 5. Normal Operating Conditions

Block Diagram

Figure 6 illustrates a block diagram of the major components of the RE board along with the data flow on
the repeater board. Figure 6 shows the DS25MB200 as optional. The designer can install this to switch
between fiber and copper connectors. If this option is not needed, the designer can route the SCAN25100
I/O directly to the desired connectors. The designer can install the DS90LT012A to convert any of the
LVDS outputs of the LMK02000 to LVCMOS, if desired. The designer can add the LMK01000 for
additional clock outputs, if necessary. The designer can add the LMX2351 to drive a mixer, if needed.
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2.3

23.1

2.3.2

2.3.3

Hardware

The following tables and figures refer to the hardware design notes, requirements, and specifications of
both the RE and REC boards.

PLL Loop Filter

This design includes PLL loops filters for the LMK devices as shown in the schematics for both the RE
and REC boards. These loop filters serve as filters between the charge pump and Voltage Controlled
Crystal Oscillator (VCXO) to convert the correction pulses from the charge pump to voltages that steer the
VCXO accordingly. Some components of these filters are external to the LMK devices so that designers
can customize the filter designs for their specific applications and according to the VCXO chosen. The
design parameters for the particular loop filter in this design for the LMK03001D is listed in Table 3.

Table 3. PLL Loop Filter Design Parameters

Phase Margin 78.08° Ko 400 pA

Loop Bandwidth 3.68 kHz Feomp 15.36 MHz
Crystal Frequency 30.72 MHz Output Frequency 1474.56 MHz
Supply Voltage 3.3 Volts VCO Gain 10 MHz/Volt

The LMKO02000 uses a narrow 10 Hz loop bandwidth. Similar to the filter used with the LMKO03001D, the
design parameters for this loop filter will vary with the VCXO selected.

Details on how to design and customize these filters can be found in the Clock Conditioner Owner's
Manual (reference [1]). The particular loop filter design used for the REC is detailed in the AN-1734
application report (reference [2]). The designer can also use Texas Instruments Clock Design Tool for
design and simulation of customized PLL loop filters (reference [3]).

LMK Device Setup

The LMKO02000 on the RE board uses an external VCXO. The designer should set the VCXO frequency to
a multiple of 30.72 MHz and in accordance to how the designer programs the corresponding clock
conditioner. For more details on the setup of the LMK02000, please view the evaluation board operating
instructions (reference [4]). No external VCXO is needed for the LMK03001D. For more information on the
usage of the LMK03000 family with the SCAN25100, refer to the AN-1734 application report (reference

[2]).
Phase Noise of LMK Devices
Figure 7 and Figure 8 are phase noise plots of the LMK devices when used with the SCAN25100.
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234 DS10CP154 Crosspoint Switch I/O for RE Board
Figure 9 and Table 4 describe the signaling of the DS10CP154 crosspoint switch.

SYSCLKA INPUT

SYSCLKB INPUT

LMK INPUT

EXT/OSC INPUT

DS10CP154

Figure 9. DS10CP154 I/O

Table 4. Crosspoint Switch Connections

OUTPUT to LMK

OUTPUT to START UP CLOCK

OUTPUT to REFCLK A

OUTPUT to REFCLK B

Pins Position Input Output
S31/S30 00 Recovered SYSCLKA SCAN25100B REFCLK
01 Recovered SYSCLKB
10 Cleaned Input from LMK
11 Ext CLK/OSC
S21/S20 00 Recovered SYSCLKA SCAN25100A REFCLK
01 Recovered SYSCLKB
10 Cleaned Input from LMK
11 Ext CLK/OSC
S11/S10 00 Recovered SYSCLKA FPGA Start Up Clock
01 Recovered SYSCLKB
10 Cleaned Input from LMK
11 Ext CLK/OSC
S01/S00 00 Recovered SYSCLKA LMK Input Clock
01 Recovered SYSCLKB
10 Cleaned Input from LMK
11 Ext CLK/OSC
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2.35 External Clock Source Input

Figure 10 shows the typical passive mux layout for the RE board. The designer is recommended to
populate C46 and C47 (leave C44 and C45 pads open) for on-board oscillator input to crosspoint. To use
the external clock source via SMA connectors, populate C44 and C45, leaving C46 and C47 open. This
arrangement allows an external clock source to be muxed into the system for testing.

OSC-LVDS

C46

SMA

@)

C4a4

C47

—
L]

O

SMA

2.3.6 Power Supply Specifications for Major On-Board Devices

C45

Figure 10. External Clock Source/On-board Oscillator Mux Layout

Table 5 and Table 6 describe the power consumption of the major components on this board.

Table 5. Power Specifications for RE Board

Component Supply Connection Power Consumption
SCAN25100 33V/18V 12w
DS10CP154 3.3V 0.45W
DS25MB200 3.3V 1w
SFP 3.3V 1w
LMK02000 3.3V 0.5W
LMK01000 3.3V 0.7W
LMX2351 3.0V 0.15W
Table 6. Power Specifications for REC Board
Component Supply Connection Power Consumption
SCAN25100 33V/18V 12w
DS25MB100 3.3V 0.45W
SFP 3.3V 1w
LMKO03001D 3.3V 0.55W

12 AN-1821 CPRI Repeater System
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3 CPRI Framer/Deframer FPGA IP

The CPRI framer module implements the layer-2 subsystem of the CPRI 2.0 specification for
interconnecting RE and REC systems. This IP module multiplexes 1/Q data with synchronization and
timing information to generate CPRI hyperframes. Texas Instruments has verified the functionality of this
module on an Altera Stratix FPGA (simulation only). Texas Instruments developed this sample IP in
Verilog HDL and organized it for easy porting to other popular FPGA models. The following section
describes the features implemented in this sample IP.

The IP provides CPRI framing and deframing engine, according to CPRI spec v2.0. Please see CPRI
Framer Design Specification document for more detail. The framing/deframing engines support up to four
CPRI links each of which the designer can configured to act as a Master or a Slave port, as shown in
Figure 11 and Figure 12.

The FPGA IP also supports insertion and extraction of the following sub-channel data, as shown in
Table 7.

The IP features automatic start-up and rate negotiation per CPRI 2.0 specification and double rate TBI
interface to connect to SCAN25100 devices. It supports 8-bit wide 1/Q samples in complex format (total
16-bits). The interface code to the DDC/DUC is a standalone module that the designer can easily
configure to suit the output/input requirements of a 3rd party component. It internally configures the
SCAN25100 (SerDes) devices for required operational modes using the MDIO master mode. All data
source blocks (IQ, Slow C&M, Fast C&M, and Vendor specific) interface to the framing engine via memory
map or FIFO type interface with independent clock and strobe signals. It also supports configurable SOF
(Start of hyperframe, different from K28.5) byte for custom CPRI implementations. The LCV (Line Code
Violations) as reported by the SCAN25100 (SerDes) device are noted and reported in a control register.
The sample HDL code is provided in Verilog and simulated on an Altera Stratix FPGA. It supports loop-
through multi-hop mode; however, the future version of this IP will implement a more complete multi-hop
mode based on node addressing.

Point-to-Point

Master Port /1 CPRI link #1 r\ Slave Port
N\ V|
REC RE
Master Port < CPRI link #2 > Slave Port

Figure 11. Point-to-Point Configuration (shown with 2 CPRI links between nodes)

Loop-Through Setup

Master Port < CPRI link #1 > Slave Port

REC RE Master Port < CPRI link #2 > Slave Port RE

Figure 12. Loop-Through Setup (shown with 1 CPRI link between nodes)
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Table 7. Sub-Channel Data

Sub-Channel

Control Words Source and Target

L1 inband protocol

Internally generated and validated by FPGA

Synchronization

Internally generated and validated by FPGA

Vendor specific data

External interface either Mll or SPI

Fast (Ethernet) based C&M

External Ml interface

Slow (HDLC) based C&M External SPI interface

4 Notes

1. Clock Conditioner Owner’s Manual (SNAA103)

ok wn

Operating Instructions (SNAU039)

5 Schematics and Bill Of Materials

AN-1734 Using the LMK03000C to Clean Recovered Clocks Application Report (SNOA508)
Clocks and Timers
LMKO02000 Precision Clock Conditioner Evaluation Board Operating Instructions (SNAUQ38)
LMKO2000EVAL-2 LMK02000 EVB, No VCXO Precision Clock Conditioner Evaluation Board

This section contains the bill of materials (BOM) and schematics for the REC and RE boards.

5.1 REC Bill of Materials

Table 8. REC Bill of Materials

Item Qty Reference Part
1 18 C1, C2, R16, R17, R18, R19, R28, C28, R29, R30, R31, R32, C32, R33, R34, | OPEN
R51, R65, C75
2 32 C3, C4, C5, C6, C11, C12, C13, C14, C16, C17, C18, C19, C20, C21, C24, 0.1u
C25, C26, C27, C34, C40, C44, C47, C54, C63, C65, C67, C78, C79, C80,
C81, C89, C90
3 9 C15, C23, C52, C69, C70, C73, C74, C95, C96 10u
4 8 C22, C53, C72, C76, C77, C78, C93, C97 lu
5 1 C29 680 n
6 1 C30 6.8 n
7 1 C31 12n
8 1 C33 1n
9 8 C35, C37, C39, C43, C45, C48, C50, C68 0.01u
10 3 C36, C46, C49 0.3u
11 4 C38,C51,C64,C66 0.03u
12 9 C41, C55, C56, C57, C58, C59, C60, C61, C62 0.001 u
13 1 C42 0.003 u
14 7 C70, C72, C75, C83, C86, C90, C91 0.1
15 10 C71, C81, C82, C84, C85, C87, C88, C89, C92, C95 22u
16 2 C73, C94 2.7n
17 3 C74, C77, C98 0.3
18 1 C76 0.01
19 4 D2, D3, D4, D5 LED
20 3 Ji,J3,J8 HEADER2
21 4 J2,J4, 36, J7 HEADER 10x2 / SM
22 2 J5,J9 HEADER 5x2

14 AN-1821 CPRI Repeater System
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Schematics and Bill Of Materials

Table 8. REC Bill of Materials (continued)

Item Qty Reference Part

23 1 J10 HEADERS
24 L1, L2, L3, L4 4.7u

25 L1, L5 1.2u

26 L6, L7 1uH

27 12 R1, R2, R20, R21, R22, R23, R24, R25, R26, R27, R42, R43 10K

28 13 R3, R4, R5, R6, R7, R8, R9, R10, R11, R12, R13, R14, R15 22

29 5 R35, R36, R37, R38, R46 100

30 4 R39, R44, R45, R50 0

31 4 R40, R41, R48, R49 120

32 1 R46 560

33 1 R47 1.8k

34 1 R52 1

35 2 R53, R60 10

36 4 R54, R55, R56, R57 220

37 9 SMA1, SMA2, SMA3, SMA4, SMA5, SMA6, SMA7, SMA8, SMA9 SMAedge

38 1 SW1 SW DIP-2/SM
39 3 SW2, SW3, sw4 SW DIP-5/SM
40 1 U1 SCAN25100
41 1 U2 DS25MB100
42 1 U3 SFP

43 1 U4 LMK03001
44 1 U5 LTO12

45 2 U6, U19 LM2852XMXA-1.8
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5.2 RE Bill of Materials
Table 9. RE Bill of Materials
Item Qty Reference Part
1 36 C1, C2, R16, R17, R18, R19, R28, R29, R30, R31, R32, R33, R34, R47, R48, | OPEN
R49, R50, R51, R52, R53, R54, R55, R56, R57, C61, C62, C64, C66, R69,
C70, C73, C77, R81, R94, R97, C185
2 84 C3, C4, C5, C6, C7, C8, C9, C10, C11, C12, C13, C14, C15, C16, C17, C18, 0.1u
C19, C20, C21, C22, C23, C24, C25, C26, C28, C29, C31, C32, C33, C34,
C35, C36, C37, C38, C39, C40, C41, C42, C43, C44, C45, C46, C47, C48,
C55, C57, C59, C67, C68, C71, C72, C79, C81, C82, C83, C84, C85, C86,
C87, C89, C93, C94, C97, C102, C106, C110, C111, C114, C120, C122, C125,
C129, C131, C132, C141, C143, C145, C147, C149, C151, C164, C165, C205,
C206
3 13 C27, C30, C52, C54, C76, C80, C119, C121, C154, C155, C158, C166, C184 10u
22 C49, C56, C60, C88, C90, C92, C95, C98, C100, C103, C107, C109, C112, 0.01u
C115, C117, C124, C128, C146, C148, C150, C152, C204
5 8 C50, C91, C96, C99, C104, C108, C113, C116 0.3u
6 8 C51, C101, C105, C118, C123, C127, C142, C144 0.03u
7 6 C53, C69, C162, C163, C182, C186 lu
8 5 L6, L7, L8, L9, C58 4.7u
9 1 C63 0.47 u
10 1 C65 0.082u
11 1 C74 680 n
12 1 C75 100 n
13 1 C78 560 n
14 10 C126, C130, C133, C134, C135, C136, C137, C138, C139, C140 0.001u
15 9 C156, C170, C171, C173, C174, C176, C177, C178, C181 22u
16 7 C157, C160, C168, C172, C175, C179, C180 0.1
17 3 C159, C167, C187 0.3
18 2 C161, C169 0.01
19 1 C183 2.7n
20 4 D2, D3, D4, D5, LED
21 8 J1, J3, J9, J11, J13, J14, J15, J16 HEADER2
22 7 J2, 34, J6, J7, 38, J10, J12 HEADER 10X2 / SM
23 1 J5 HEADER 5X2
24 1 Ji7 HEADER 5
25 4 L1, L2, L3, L4 1uH
26 1 L10 1.2 uH
27 24 R1, R2, R20, R21, R22, R23, R24, R25, R26, R27, R59, R60, R61, R62, R63, |10 K
R64, R65, R66, R68, R70, R71, R78, R89, R99
28 24 R3, R4, R5, R6, R7, R8, R9, R10, R11, R12, R13, R14, R15, R36, R37, R38, |22
R39, R40, R41, R42, R43, R44, R45, R46
29 20 R35, R58, R72, R73, R74, R75, R76, R79, R84, R85, R86, R87, R92, R140, 100
R141, R142, R143, R144, R145, R146
30 1 R77 499 K
31 1 R80 0.22
32 1 R82 15K
33 1 R83 3.3
34 10 R88, R93, R98, R106, R107, R108, R116, R117, R147, R148 0
35 8 R90, R91, R100, R101, R102, R103, R149, R150 120
36 1 R95 59 k
37 1 R96 3.3k
38 2 R109, R110 1
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Table 9. RE Bill of Materials (continued)

Item Qty Reference Part

39 1 R111 10

40 4 R112, R113, R114, R115 220

41 17 SMA1, SMA2, SMA3, SMA4, SMA5, SMA6, SMA7, SMA8, SMA13, SMA14, SMAedge
SMA15, SMA16, SMA19, SMA20, SMA21, SMA22, SMA23

42 2 SW1, Sw3 SW DIP-2/SM

43 4 SW2, SW4, SW5, SW6 SW DIP-5/SM

44 2 U1, u2 SCAN25100

45 1 u3 DS25MB200

46 2 U4, U5 SFP

47 1 ué DS10CP154

48 1 u7 OSC-LVDS

49 1 us LMX2531LQ

50 1 U9 LP38501TS-ADJ

51 1 u10 LMKO02000

52 1 ull VCXO

53 3 U12, U17, U18 LTO12

54 1 u13 LM2852XMXA-1.8

55 1 u16 LMKO01000

SNOA522A—May 2008—-Revised April 2013

Submit Documentation Feedback

Copyright © 2008-2013, Texas Instruments Incorporated

AN-1821 CPRI Repeater System

17


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOA522A

Schematics and Bill Of Materials

13 TEXAS

INSTRUMENTS

www.ti.com

5.3 REC Schematics

UGLK [>—uex SFPA_TXDIS [_»—SFPA TXDIS
RXCLKA 1 UDATA SFPA LOS
RXCLKA [> ! - UDATA [ >—UDATA SFPA_LOS [ > SFPALOS
ULE e SFPA TXE SFPA_TXF
IRSTE SEL\TB 1 s uLo o SFP_RATE
3 4
HEADER? o e sk it uLD >—Wo SFP_RATE
™S MS i g8
ToR T a1l LMK03001 SFP
ROUTA
Loydbi ROUTA HEADERS5X2
ROUT2A ROUTA: SCAN25100
ROUT3A ROUTA JTAG INTERFACE
RoUTIA ROUTA s SPMODEA1
ROUTSA :3' A scL SPMODEA1 [ >————r—
RoUTEA ROUTA SDA 1 2 SPMODEAD
ROUT7A ROUTAL 3 1 SPMODEAQ [ > SPMODEAD
RoU —qgs 5 o—¢
ROUIT9A ROUTA9 mgl% 7 8 CALIGNA [ CALIGNA
ds 1P
HEADER 10x2/SM ok dn 2B L CDETA [>»CPETA
o 13 14
) UDATA oo
UL 17 18 LOCKEA
ULD
19 20 LOCKBA [ _>——=t2f
TXCLKAR TACLKAR i,
— ! HEADER 10x2/8M LOSA [>—1tosa
TXPWDNA
TXPWDNA [ > TXPWDNA
SERIAL BUSES
HEADER2 RXPWDNA > RXPWDNA
r LOCKBA RESETBA
[OSA RESETBA [ > RESETBA
DINAR CDETA
Dhaag AR CALIGNA
DINZAR DINAR TXPWDNA
DINSAR DINAR REPVWDNA
DINGAR DINAR RESETEA SYSCLKN > SYSCLKN
DINSAR DINAR
DINGAR ARE SYSCLKN SYSCLKP SYSCLKP
DINTAR DINART SYSCLRP =
DINARS
DINBAR
DINGAR ARS HEADER 10x2/5M
CONTROL and STATUS SCAN25100
= = POWER CONNECTIONS
\VDD33 «&
HEADERS FOR SIGNAL CBSERVATION AND DEBUG
VDD_ENA ((— VDD ENA
VDD_ENB «&
vDD33 vOD_Clk (VBB CLK
GND
RI < Re GND &—H—
10k < 10K
MDIO FOR SCAN25100
VDD_ENA
/s 22 VDD_EMA [ VDD EMA
MDCR MDC <7 wmnc VDD_ENB VDD _ENB
2
MDIGR MDIO
MRIO_— wmpIo
VDD_CLK VDD_CLK
a0 c2 voD3s [ VDD23
OPEN OPEN SND > Gho

Note: Capacitors are optional for Signal Integrity tuning

Figure 13. REC Schematic, Page 1
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PVDD33A

PVDD33A

Connector Interface
VDD33 AVDD33 PVDD33A <] PvDD33A
MDC
Moc L > aote K AVDD18 AVDD18 < AvoD1s
mMplo [ >—MDO
AVDD18
AVDD33 AVDD33
avopss & <] AVDD33
RXCLKA
RXCLKA [ >
ROUTAO VDD33 VDD33 N
ROUTOA > PVDD33A VDD33 < VDD33
ROUTA1
ROUTIA [ >
GND GND
<] GND
RouT2A :: ROUTAZ m o o o o= go of = INE: e <<
ROUTAS EEER PEEEE o
ROUT3A >
e RE X R 00 AR aARS T8 oS
ROUT4A [ ROUTA¢ 855?3&'_'%8895532222222%3955 SYSCLKNA ] svscikna
Q of 9 a a ao
ROUTsA > ROUTAS 3 ¢ [ = g 299 GND_Dap 101 SYSCLKPA
ROUTAG o = 2 z &a N <] SYSCLKPA
ROUTEA > 10VDD_2 GND
ROUTAT 2] RXGLK GND |22 RXPA
ROUT7A > 2| RouTo SYSCLKN 2> < RXPA
ROUT1 SYSCLKP
RoUTeA [ ROUTAS 8| RouT2 AvDD33_3 (-2 RXNA
ROUTSA > ROUTAI 521 Rous HYPPem [ o
ROUT4 GND
RS 2 58 ROUTS RINP :g ‘ TXPA
TXCLKAR TXCLKAR oo ROUTE RINN == < TXPA
> ROUT7 GND
61 15
ROUTS AVDD18_2
DINOAR DINARD R6 22 g§ ROUT9 SCAN25100 AVDD322 '112 TXNA < TXNA
GND GND
R b £ xcLk poute 2 |
DINAR Y DINO DOUTN
DIN1AR > SNy 61 DINY GND (10
Re BINA: 71 DNz AvDD18 1 -2
DINAR2 DINA: 6q | DIN3 AVDD33 1 [~ REFCLKN
DIN2AR DINA E DIN4 REFCLKN & < REFCLKN
DING REFCLKP
DINAR3 o DiNa | DING GND -2 Fes
DIN3AR > BiNA ;g DIN7 GND ‘; 100
DINS GND
DIN9 PVDD33_2
oARS R0 22 DINA! 7T 2 REFCLKP <] REFoLKP
DINGAR [ > GND w PVDD33_1
~ Y1 o W Place R35 Close to the
DINARS Ri1 2 o o % ZA SHeZES SCAN25100 Input
orear > 88,7808, 25200420883
R12 22 8000 ESZa00ksEaEafg0 99
D o RSTBA 1 2
Rty 22 ““‘;‘E;‘E% :1:‘2:# sagﬁ;g;ﬁfﬁ e n P
DIN7AR [ DINARY En?:ﬁ 515 6 g
R14 22 CKA 9 ; 1g 10
DINBAR [ > DINARS
R15 22 1 HEADERSX2
DINAR? =
DIN9AR =
= = ; L JTAG Header
Q Z|< I
LOCKBA o 2|5 i
LOCKBA  [> a5 58 VDD33
LOSA o=
LOsSA > < oo
TXPWDNA ks " Sw2
TXPWDNA [ > <] RXPWDNA ADRA —
RESETBA RESETBA ADRA ==
—_— s s |
ADRA
R16 OPEN DINA: SPMODEAT [ > ADRA: =
R17 OPEN DINA | =
R18 OPEN DINA
R19 OPEN DINA] SPMODEAD [ > SW DIP-8/5M
R23 § R4 { R25 & R26 § Ro?
R20 < R21 § R22 Hard
CALIGNA [ > L | ardware
T w1 10K & 10K 2 10K @ 10K & 10K MDIO Address Select
sgg gEEE ol Af s H H swDIP-2/eM & 10K & 10K & 10K
R30 OPEN DINA. —
R31 OPEN DINA! CDETA [
R32 OPEN DINA
R33 OPEN DINAD
R34 OPEN TXCLKA HEADER2
vDD33
TEST POINTS ONLY - DNP. Comma Detect Hardware
= Place Footprints close to SCAN25100 inputs on the bottom layer Test Point Speedmode Select

Figure 14. REC Schematic, Page 2
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DEL_0 and DEL_1 = GND
Lineside Output DE is OFF

ADD CAGE: 1x2 SFP MODULE
Digikey # WM1646-ND

RE FIBER
c11 o0du
DES_0 and DES_1 TONA_MB H oND
Set to 00 for Optical —= 20 vEE TX2 VEE_TX1
c12 0du TONA _ - 2 SFPA_TXF
Set as needed for SMA TDPA MB H éEEA I %s TXT)I?)_IZQSII:E SFPA TXDIS
- fa—
MUX C13 04u VDD TXA 16 ] Ve Voo L=
0'=Optical and 1= SMA ROPA_MB Il VOD RMA 151 \¢ETRx1 MOD0 5 — g mate
c14 oMy | TRDPA___q | PEERN4 RATE SEL e skPA LOS
LB0 RDNA_MB 11 RDNA 12 { RpN VEE_RX [F——S8—
0=>RIN SMA Loopback to SFP TX I —OMND 11 fyee Rxa VEE Rx2 [H—GND
1 => 25100 DOUT to SFP TX s
LB1 set to VDD (loopback disabled)
[is]
= L7 uH
g 5 8 % § VDD_SFP
SCAN25100 SerDes INTERFACE o o =]
3 01u ISR RS B ;J:ann
RXPA 11 RXPA_MB
RXPA >
o o “BLzgeres
RANA || RXnA MB §-Zz5EE&S
RXNA > 11 a °o 18 GND
VDD_MB DEL_0 =~ GND
cs 20 15 VDD MB
™A > TXPA |1 TXPA_MB 51| QUTP VDD 4 GND 01u
1 VDD_MB a2 | OUTN GND = ™VDD MB
c6  o0iu aa ] Jvd T I—T =
A > TANA H TANA_MB S— Y o L EqL_
—S0 a5 ] anp DEs O |10 DESO
_EOGS  aa|poe
- oz
woBBaazon
863352255 SMA SCAN25100 sMat
RE CABLE CONNECTION GND1 g
<dd GND2
SFPALOS [ SFPALOS (RIN SMA) 1 ge
oND3 -4
o oo GND4
SFPATKF [ SFPATXF a3 | 2 | Bl
A ol
=] o SMA2
SFP_RATE B €78 0.4u 2
SFP_RATE [ SFP RATE RXNA_SMA Il RXNA_S oD |2
ca9 ! I0 1u sie
- GND3 [+
SFPA_TXDIS [ > SFPA TXDIS FAPA_SMA Il Fubh s GND4 (&
€90 0.1u _ sMA3
TXNA_SMA || TXNA S GND4 5
FIBER CONTROL AND STATUS TO FPGA ot o Ghps |4
u 1
sw3 TXPA _SMA I TXPA S S8 b2 |2
11 2
MUK — GND1
DESO fr—
DEST = —swa
—_— GND4
= SMA SCAN25100 o e
RE CABLE CONNECTION 1igc N
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Figure 15. REC Schematic, Page 3
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Us R39
) VDD LMK 1 1ypp  our |5 COUTR cout cout LVCMOS CLOCK OUT to SYSTEM
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Figure 16. REC Schematic, Page 4
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SCAN25100 Decoupling

DS25MB100 Decoupling

VDD33 [»VDD33 VDD MB [ > VDD MB COMPONENT SUPPLY POWER
l l l i l l l l l l 1. SCAN25100 3.3V/1.8V 12W
|OVDD cas c35 c36 car c3g c3g c40 c41 c42 c43
T o.1uT u.u1uT n.auT 001u T u.osuT o.omT uqu o.omuT o.ooaT 0.01u 2. DS25MB100 3.3V 0.45W
GND GND 3. SFP 3.3V 1w
4. LMKO03001D 3.3V 055W
AVDD33 > AVDD33 l l i
AVDD33 Ca4 C45 Cae
T o.1uT u.muT Gau
GND SFP Optical Transceiver Decoupling
e l l l l i = l l i
AVDD18 c47 c48 ca9 c50 c51 c52 c53 c54
T o.1uT u.muT U.JuT 001U T 0.03u T 100 T u T 0.1u
GND GND
VDD33 VDD SFP
vobzs - & vob_srp - & LMK03001D Decoupling
AVDD33 K- AVDD33 VDD_LMK ((M
avoois &K AVDD18 vOD_MB & VDD MB VDD_LMK [>— VDD LMK
c55 86 cs7 csg c59 C60 ce1 ce2
T o,omT o.uoﬁ{ o.oo1u—l’ o.oomT 0.001T o‘ooﬁl’ MWT 0.001u 0.4 Watts
GND
oD VOD_LMK [>— VDD LMK
ce3 ce4 ce5 c66
AVIN Lam s[4 AVDD18 <] Avop1s 0.1 0.03u 0.1u 0.03u
REO 10 EN NC 5 GND
3
53 4 SGND NC 11
S8 PGND 1 12
5 10 2u
S{nc  penD L sw
S evn sw 2 t LYY
PVIN sw 1813H-122
0.017 ohma
c70 C95 c72 c73 Isat = £ 3L c74 c75 C76 c77
- = - _-— LM2852XMXA-1.8 = = —_ j— LT012 Decoupling
01 22u 1u 2.7n 10u | oPEN] 1u 03
VDD_LMK DTM LMK
GND

Regulator Decoupling

L

C75: Do Not Populate - Optional Capacitor

Ce7
0.1u

C68
0.01u

Figure 17. REC Schematic, Page 5
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Fixed 3.3V
1.2 Watts

" Includes AVDD18

Fixed 3.3V

0.7 Watt

Fixed 3.3V

1.0 Watt

Fixed 3.3V

0.5 Watt

Seperate PLL supply islands for each 25100

L1 4.7u COMPONENT SUPPLY CONNECTION
VDD33 [ > VD33 Y AVDD33 PVDDIA__ ——] pyppasa
1812FS-472 R82 1 1. SCAN25100A 3.3V/1.8V
cé9 c70 0.15 ohms crn c72
100 10u Teat = 14 220 0.1 c73 CT4 c75 c76 2. DS25MB100 3.3V
0-28 @ 1MHz 100 03 0.1 0.01
oD 3. SFP 3.3V
GND . . ‘ .
L—> 4. LMK03000 33v
VDD33[ > YBD33
ci7 c78 c79 C80
1u 1u 0.1u 0.1u
GND [>——CND ‘
VDD_ENA ~ ((—YDD.ENA__ VDD_MB & ¥DD_MB VDD33 & +DD33
L4 47u VDD_ENB VDD_SFP AVDD33
Do [—>»_DD3R VDD MB — VDD_ENB <& on ok VDD_SFP & . avDD33 & oo
LR1275-472 VvDD_CLK VDD_LMK K avop1s &
c81 0.15 ohms c82 ce3 PVDD33A
22u Isat = 14 22u 0.1 PVDD33A &
0=28 @ 1MHz
GND
GND [—> . . ¢ oD « GND
L3 47u
VDD33 N VDD_SFP AVDD33
vDD_33 [ <] VDD_SFP VDD33 —AVDD33 -~ AvDD33
1812F5-472
co4 015 ohme ces ces u1s
22u Isat = 14 22u 0.1
0-28 @ 1MHz AVIN 1 14 AVDD18
AVIN  SNS <] AVDD18
GND [ GND R53 10 ! 3 ggND mg 12
£ 1 —4iss ponp L 5 12u
—=EINC  PGND S :
+—S1 PN sw 2 Y
7 8 T
L2 47u PVIN - sw 18138122
VDD33 Y VDD_LMK \ 0.017 chrs
VDD_33 > <] VvpDmK co c92 co3 co4 Isat - £.33 cos | cos | co7 | cos
1812F5-472 i — pum— LM2852XMXA-1.8 pum— pum— pum— pum—
ca7 €88 0.15 ohms c89 c90 0.1 22u 1u 2.7n 0 | 1ou [ 1w 03
22u 22u  Isat - 1A 22u 0.1
Q=28 @ 1MHz
GND [ > GND | | GND

Regulator Decoupling

C86 Input capacitance has been reduced to minimize cap

1

load on ALP power supply for best ripple performance.

R54 220 D2 LED
VDD33 LED2 [l GND
Ll
R55 220 D3 LED
VDD_MB LED3 [l GND
Ll
R56 220 D4 LED
VDD_SFP LED4 [ GND
Ll
R57 220 D5 LED
VDD_LMK LED5 [ GND
Ll

Figure 18. REC Schematic, Page 6
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5.4 RE Schematics

SMA SCAN25100A ADD CAGE: 1x2 SFP MODULE
REC CABLE CONNECTION Digikey # WM1646-ND
(DOUT SMA) PRE_LO and PRE_L1 = GND
SMA1 Lineside Output DE is OFF REC FIBER
SMA1 (PREVIOUS HOP)
2 [onon c15 0.4
2| anoe mas S %" oo won PRE_S0 and PRE_S1 TONA MB I} SND =
. ; 20
4 sIG i Set to 00 for Optical 16 04u TDNA VEE TX2 VEE_TX1 [ SFPA_TXE
2 enps ct odu Set as needed for SMA TDPA MB 11 TOPA g | TON TX_FAULT SFPA_TXDIS
GND4 : TP TX_DiSABLE [——SFPALIDIS.
}M I _GND 17 |\Ee 1y = MOD-2 FA—
MUX_S0 and MUX_S1 c17 04 VDD_TXA 16 | yee TX1 MoD-1 i —
SMA2 0= Optical and 1 = SMA RDPA_MB Il VDD RXA 15 | yccryy MOD-0 [FE—
GND1 I ‘ —ShD VEE_RX4 RATE_SEL L FP_RATE
| Shot c18 0.1u RDPA___13 | MEE x 5 FPA LOS
G TXPA_S LBXA RDNA_MB 11 RDNA ] RN VEE R 2 GND.
4 0=> RIN SMA Loopback to SFP TX I _GND 1 | “Rxp [10 GND
A GND3 P VEE_RX3 VEE_RX2
GND4 1=> 25100 DOUT to SFP TX < =P
4 ojo| | |§ o[ol2 SMAS
= LExB ozl | ol | |gfEEl c19 odu GND1 (2
0 => SFP RX Loopback to SMA Monitor oo fa] Ofw| - GND2
SCANZS100S 1 = 25100 DOUT to SMA 1 =) 5 GRR|S|c RXPA_SMA 1 RXPA_S 1gs
erDes INTERFACE ca0 Vo GND3
Al 5
SEREEERER _Rxaswa |l SMASCAN25100A GND4
P (1" mxea we REC CABLE CONNECTION
A (> I ereegeiacean (@ s
c6  0.4u 445829955555 VDD_SFP. gmg; 3
wm nn
RXNA > RXNA H RXNA MB —ZE‘—PRGEEQA PRES1 Lzl = PpRELO :? g RXNA & 1 sie .
TXPA Il TXPA_MB s | SOB_TN LO_IN [ RXPA_MB GND4
TR > 1l VOO WE 20 $O5'F L o m— X
e " o e 30 e DS25MB200 LiZoN - XNo Mo [
TXNA > i1 ) LIZIN _op D
— 221 efins GrD1 2 =
Lo_oP SOB_oP -
a4 - - a SMAT
co u VDD MB35 \L/gboeN 30\%”0';‘ 2 VDD_MB -
RXPB > RXPB H RXPB MB —PRESOA__ 36 | prrse o zao pRELY L —CND_ 0w TXPB § . GND2
c1o 0.1u :IB gunggugug :':'«m 8 . s 4
RXNE || RxnB MB S8z 2um@E3CS 2 = SMA SCAN25100B SN s
RXNB > ESonbnn>00a0 © GND4
11
cn i Y O Y w2 €21 ou RE CA%'E)EU?I_OS';\'A'\AECT'O“
wPE > TXPB | } TXPB_MB F94993499 TXPB_MON | | ( ) SMAS
GND1
c12 ou ul << €22 odu 5
i) fal o =] GND2
e > TXNB H TXNB_MB el | g | e g TXNB_MON H TXNB S g6 X
o Q ] ] GND3
= > | GNDd
€23 0.u
SMA3 I uUs
2 I _GND__ 9q | GND
5 | GND1 c13 0.u c24  0.4u TDNB VEE_TX2 VEE_TX1 SFPB_TXF
a0z | RANB S I RXNB_SMA Il TDPB 18| TN B Al ET— =
4 GND3 I I SN0 VEE_TX3 ~ Mop-2 [H—
5 c14 0.4u 25 0.4u VBD_TXB T - 5
GND4 | RXPB_SMA I VDD_RXB 15 | yoS-oe Mot -
! L ‘ —ShD VEE_RX4 RATE_SEL [L £ RATE
SMAg c26  0.1u RDPE 13 | pEE- SEL [ FPB LOS
2 GND1 H A2 Ron VEE_RX1 H—CND
GND2 RAPB S w5 VEE_RX3 VEE_RX2
4 GND3 sie SFP
& oE =] PA LOS RE FIBER
GND4 == SFPA_LOS
LBiA S = SFPB_LOS Pb LOS L3 A (NEXT HOP)
B15 B = SFpaTRE PA_TAE vDD_SFP
- PB_TXF
— == SFPE_TXF
SMA SCAN251008 — SFP_RATE P_RATE
f— = PA_TXDIS
RE CABLE CONNECTION SFPA_TXDIS BB TRDIS
(RIN SMA) SWDPssM == SFPB_TXDIS PB_TXDIS
GND <] GND ey & GND FIBER CONTROL AND STATUS TO FPGA
swe
vDD_sFP vDD_SFP LEOA A =
—YDD SFP .~ vDD_sFP
VDD_SFP LB0B_A = OPTIONAL HW CONTROL SWITCHES
pRESIA——] == FOR DS25MB200.
—Fbean——— == =
VDD_MB VDD_MB PRESOA
VDD_MB ==
- voome & _!  FUNCTIONS CAN ALSO BE RUN TO POWER FILTER DESIGN MAY CHANGE
SW DIP-3/5M =  FPGA BASED ON OPTICAL TRANSCEIVER USED

Figure 19. RE Schematic, Page 1
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Connector Interface PVDD33A PVDD33A
VDD33 AVDD33 Pvopssa <& <] PvDDaA
TARGET IMPEDANCE
SCAN25100 Outputs - 65 ohms. g avop1s <& AVDD18 AVDD18 <] AvDD18
FPGA Outputs - 85 ohms with drive programmed to 8mA u[Zlalv| o b AVDD18
ERER A gEERE 219 — « AVDD33 AVDD33 AVDD33
AVDD33 <
RXCLKA [ RXCLKA <=| =[F
ROUTAQ VDD33 VDD33
ROUTOA [ > PVDD33A VDD33 « <] vDD33
ROUTA1
ROUT1A [ > SND & GND GND GND
ROUTA2 <]
ROUT2A >
dolddd o datadr]ddddeddofod o
ROUTAS EREEREEEMREEREREERREREERE I
ROUT3A [—>
ROUTA4 e EBe SR R R ARA MR8 InS2 SYSCLKNA
9 o
ROUT4A [ > 80023’_F"BFOOESQSEQEEEggoo <] SYSCLKNA
— ROUTAS 3 ak a o a oo 101
RouTSA ROUTAS -z z z &a GND_DAP SYSCLKPA <] SYSCLKPA
ROUTBA > 811 jovpD_2 Gnp |24
ROUTA? S RxcLK GhD |22 RXPA
ROUT7A > ——| ROUTO SYSCLKN 22 < RXPA
RolTAs 24 RouT1 syscLkp 22
ROUTBA [>> ROUT2 AVDD33_3
56 ROUT3 AVDD18_3 |24 RANA <] RXNA
ROUTAY 57 B g
ROUT9A P o ROUT4 GND ==
ROUTS RINP
RE 22 59| DouTe RINN 2 TXPA ] ™xea
TXCLKAR[ > TXCLKAR €0 { rouT? GND (&
61 SCAN25100 15
RE 22 2 rours AvbD18 2 2 TXNA
DINARO ROUTY AVDD33_2 < TXNA
DINOAR £3 1 GND GND H2
TXCLKA 64 12
R7 22 DINAD 2 TxcLk DOUTP 12
DINAR1 BINA o] DIND pouT -1
DIN1AR > DINA: DIN1 GND
871 pinz AVDD18_1 [
R8 22 DINA: 68 S
5 DIN3 AVDD33_1 REFCLKNA
DIN2AR DINAR2 2 2 sg DIN REFCLRN L <] REFCLKNA
I DiNA 13- bins REFCLKP £ R35
DINAR3 DINA 7o | DING GND 7
DIN3AR > L2 DIN? GND
A 231 ping GND |2 100
e DiNARe R10 22 DINA 2] pirs PvDD33.2 |2 REFCLKPA <] ReFCLKPA
> V|
RI1 22 GND N am 5§ o M PVDD33_1 Place R35 Close to the
- (I zZ 8w Do SCAN25100 Input
DINSAR [ > DINARS g 2 3 BGzsgPogSo- P TARGET IMPEDANCE
ax = —an 8§ 2205Qwo0man "
CCouil-o00®A08c-Tai020E2200 Differential Pairs: 100 ohms
R12 22 acoomu_|u.|u.|u1>2600><§<én.u.|n_n.u.loo
DINARG 2210200 x02uUNFROE0EGGF I
DINGAR [ >
drdaoadeiasgadrda g« r{o ol g u1
R13 22 SISEsRabepapa pepuEreie R P S P B RS R R
DINARY N
DIN7AR
> TRSTB RSTB
R14 22 TOIA DIA
DINARS DO
DIN8AR DO
> ™0 ME
R15 22 TCK K
DINAR9
DIN9AR [ < i
3 sl [
LOCKBA 0 B falfal JTAG PORT
LOCKBA [ = g8 VOD33
LOSA =l
LOSA > =[S (5
PWDNA RXPWDNA w2
PWONA > < ADRA p—
RESETBA [ > RESETBA ADRA ==
ADRA:
ADRA. =
SPMODEA1 [ > ADRA ==
R16 OPEN DINA | =
R17 OPEN A
s open prek SPMODEAD [ > SW DIP-5/SM
R19 OPEN DINA R23 § R24 { R25 4 R26 & R27
| | R20 R21 R22 Hardware
CALIGNA [ > swi1 0K & 10K ¢ 10K & 10K & 10K MDIO Address Select
M3 I SWDIP-2sM ¢ 10K ¢ 10K & 10K
R28 OPEN DINAS
R29 OPEN DINA —
R30 OPEN DINA: CDETA [T
R31 OPEN DINA MDC .
R32 OPEN DINA wpe [ >
R33 OPEN DINAD MDIO MDIO HEADER2
R34 OPEN TXCLKA > VDD33
TEST POINTS ONLY - DNP. Comma Detect Hardware

Place Footprints close to SCAN25100
inputs on the bottom layer.

Figure 20. RE Schematic, Page 2

Test Point Speedmode Select
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PVDD338 PVDD338 PVDD33B
TARGET IMPEDANCE VDD AVDD33 PvoD3E <K <
SCAN25100 Qutputs - 65 ohms.

nms. AVDD18 AVDD18
FPGA Outputs - 65 ohms with drive programmed to 8mA @ avopis &K <] AvDD13
ololy| o o
E Fiele] & b o4 41 gl AVBDIS AVDD33 AVDD33
ololsjala AVDD33 <] AvVDD33
RXCLKB [ RXCLKB <|<|<|<|<| Z|= &
ROUTBO VDD33 VDD33
ROUTOB > PVDD338 VDD33 & <] vDD33
ROUTB1
ROUTIB > SND SND
ROUTB2 GND <& <] GND
ROUT2B >
dadrlddddoddeadrdid < dof | o of ]
ROUTB3 EE KR ER A AAE R B Kz R Kx K K|
ROUTIB >
LRy RR2 8 YR aRA T8 NNSS
RouT4s > ROUTEY Q582 EREREE2385532082265 SYSCLKNE 7] sYSCLKNB
o o [} [a)a]
ROUTBS 3 oF a a Qa ag 101
ROUTSB e 3 a > > =5 GND_DAP
> = < z aa - SYSCLKPB <] SYSCLKPB
ROUTEB >——ROUTBS 214 1ovDD_2 GND -2
ROUTB? 22 rxek GND 24 RXPB
ROUTTB > ;i ROUTO SYSCLKN ;’g <] RXPB
ROUTES 24 RouT! syscLkp 22
ROUTEE > 28 rouT2 AvDD33 3 21 RXNB
ROUTBY 22 ROUT3 AVDD18_3 < RXNB
ROUTSE [ > 514 RouTs 2 I
ROUT5 RINP
TXCLKBR R 22 39 { rouTe RINN [HZ TXPB <] TXFB
TXCLKBR[_> £ rouT? GND 8
ROUTS AVDD18_2
37 22 o 2 M4 TXNB
ROUTY AVDD33_2 < TXNB
DINOBR [ > DINBRO IXCLKB 53 | oND SCAN25100 ol IE!
| 5 B4 1yCLK pouTP [H2
DINBR1 Fe8 2 5 \“S? 851 piNp pouTN
DINTBR [> DINE2 881 pint GND |2
R33 22 DINB3 £ oinz AvoD1s_1 -2
DINBR2 DING# DING AVDD33 1 REFCLKNE
DIN2BR DINGE ?3 DIN4 REFCLKN ; & REFCLKNB
R4D 22 DINB6 71 g:ug REF%&S 5 R58
DIN3BR [_>——DINBR3 g :gg ;g DIN7 GND ; 100
e DING GND
oGRS R41 22 — DINBY 2| DNa PVDDSS 3 |2 REFCLKPB <] REFcLKPB
DINABR > 751 GND LW w PVDD33_1 [
Ra2 22 o o v, 225w 858 Place R58 Close to the
DINSBR [ DINBRS a8 . _.5.9 g%gggmggg o5 SCAN25100 Input TARGET IMPEDANCE
Rd3 2 guwg%maﬁﬁggggaa J020=2200 Differential Pairs: 100 ohms
DINBRS S0 E PG 0N ERSEoEGSEAR
DINGBR [ > u
o I o o O ] o o =ff 1) o N 0o ) -1 b e R k= 2
R44 22 ~ r~ ~~ o oof oof of o o oo o of mmmmmmmms
DINBRT TRSTE
DINTBR [ > TRSTB
TDIB IDIB
R45 22 ™0 DO
DINBRS TMS
DINBBR ™S
— ToR K
R46 22
DINBRY
DIN9BR [ > AN o "
L Z [ 5 o
LOCKBB o] o B
LOCKBB &
> A= JTAG PORT VD32
LosB S LosB S A
TXPWDNB swa
TXPWDNB > <] RXPWDNE ADREU
RESETBB [ > RESETEB ADRB ==
ADRB! [
SPMODEB1 [ > TaDRo =
R47 OPEN DINB9 | ==
e o o spuooesn > am o s
R50 OPEN DINB6 RS9 { RE0 & R61 R62 § R63 & Re4 & R65 § RG6
cAtlene [ > | 10K ¢ 10K ¢ 10K 10K @ 10K ¢ 10K ¢ 10K ¢ 10K Hardware
4 swa MDIO Address Select
o e — ]| svomem
R53 OPEN DINB3 CDETB e
RE4  OPEN DINB2
R55 OPEN DINBT VDG MDC
R56  OPEN DINBO > HEADER2
R57 OPEN TXCLKE moio [ MDIO VDD33
TEST POINTS ONLY - DNP. B Comma Detect Hardware )

Place Footprinis close to
SCAN25100 inputs on bottom layer

Test Point

Speedmode Select

Figure 21. RE Schematic, Page 3
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RXCLKA [ RXCLKA 1],
2
HEADER2
52
ROUT0A ROLITA 3
ROUTIA :g~ 2 L
ROUT2A ROU L
ROUTIA BT b
ROUT4A RO y
ROUTSA RouA L
ROUT6A RO L
ROUTTA Do ’
ROUTSA Ig- ﬁ L
ROUTZA ROU b
HEADER 10x2/SM
53
TXCLKAR [ > TXCLKAR 1,
2
HEADER2
4
DINOAR AR 3
DIN1AR = ’
DIN2AR AR L
DIN3AR = 9
DIN4AR = 3
DINBAR AR 9
DINGAR R L
DIN7AR e .
DINSAR o b
DIN9AR D 9
HEADER 10x2/SM
LOCKBA LOCKBA
LosA LOSA
PWDNA PWDNA SCAN25100 A
RESETBA [ RESETEA
SFPA_TXDIS SFPA_TXDIS
SFPA_LOS
SFPA_LOS [ >—SFPALOS
- SFPA

SFPA_THF > SFPATXF
SFP_RATE [ SFP.RATE

CP154 CLK configuration and control COUT_FPGA

HEADER2

HEADER2

HEADER 10x2/SM

RSTB 1 2
resre el
3 4
D0 DO 51y 6 |-
™S MS 117 =
TK
TCK 219 10 (HO
RXCLKB 1
HEADERSX2 RXCLKE [
JTAG INTERFACE
Jé
sCL
ROUTOB ouTae,
ROUTIB ST
ROUT2B u
ROUT3B S
ROUT4B s
ROUTSB ST
ROUTGB U
ROUT7B QUTE7
HEADER 10x2/$M ROUTSB OUTBS
ROUTSB OUTES
SERIAL BUSES
J7 J11
LOCKBA
LOSA
CDETA TXCLKBR
A TXCLKBR[ >
TXPWDNA
RXPWDNA
RESETBA
—_SPMODEAD
SPMODEAT
HEADER 10x2/SM DINOBR DINBR
DIN1BR DING
CONTROL and STATUS SCAN25100A DIN2BR DINGE
" DIN3ER B
LOCKEB iy DINBR
T0S5 DINSBR 3 BR
DINGBR
CDETB DIN7BR DINBR
CALIGNB DINSBR DI ‘gﬁ
TAPWDNB DINaBR
RXPWDNE
RESETBE
SPMODEBO
SPMODEB1
LocKeB LOCKBB
HEADER 10x2/SM
LosB [>toss
CONTROL and STATUS SCAN25100B
PWDNB PWDNB SCAN25100 B

CQUT FFGA

FPGA INPUT CLOCK

HEADERS FOR SIGNAL OBSERVATION AND DEBUG

RESETBB RESETBB

FPGA_START_P [ > FPCA START P
FPGA_START_N FPGA START N

SFPB_TXDIS [_>—SFPB TXDIS
SFPB_LOS SPPB LOS

_ I: SFPB_TXF
FPGA START UP CLOCK SFPB_TXF

30 I — - — uclkz [ UGk
s31 s MDIO FOR SCAN25100 A and B UDATA2 UDATA
R3 22 ULE2 ULE
ADRO [ ADRO MDCR MDC <] e = un
ub2  [>up
ADR1 £0R1 MDIOR 2 MDIO
o = ADR2 <] MDIo
UeLK UeLK
ADR3 ADR3 c1 c2
> R1 R2 == UDATA UDATA
10k < 10K OPEN OPEN =
scL > ULE > UEe
SDA = = uLD
SDA o VDD33 uo o

Note: Capacitors are optional for Signal Integrity tuning

Figure 22. RE Schematic, Page 4

SFP B

LMK02000

LMKO01000

POWER CONNECTIONS

VDD33 « VDD33
VDD_ENA & VDD _ENA
vop_Enp  (—DDENB
VDD_CLK <<M

GND «¢

VDD_ENA VDD_ENA
VDD_ENE VDD_ENB

VDD_CLK I:: VDD_CLK

vDD33 VDD33
GND [>—Se
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RC delay for CP154 power-up

a VDD33 PWDN
olofa] |« @l [&=lo
Detocris BBERERRIEEE Res o c39
—_— 01u
Jddd i S31/830 SCAN25100B REFCLK
0.1u c-#icocano Position Close to LMK device 00: Recovered SYSCLK_A
SYSCLKNB ) SYSCLKNB SYSCLKNBC g § 28 § § é é & 01: Recovered SYSCLK_B
SYSCLKPB 3y 3YsCLKPB SYSCLKPBC SYsolkNAC 4|\ EBBSZSS pp lao VDD_LMK c40 10: Cleaned Input from LMK
ca o %ﬁmﬁffc 2 U“EEE) oone %‘ﬂ"T%f 22 mt: tm I \\ — KLoc_INP 11: External Clock or OSC Input
ci5 04U —Zigg—ﬁ’xcc—‘é- :m* %‘i}’r H: 2'&:?3 R69
SYSCLKNA ) SYSCLKNA SYSCLKNAC __LMKCLKP € |N2.+ VDIS 25 VDD LMK OPEN LMK INPUT CLOCK
evecLkPA vecLKPAC LMKCLKN 7] N ouTzs |2 RECLEA™ $21/S20 (or ADR3/2) SCAN25100A REFGLK
SYSCLKPA 3 —oscop o VDD ouT2- 22 REFCLKPB _ 1 LO_INN
— et o] INa+ ouTa+ 22 {LOC_INN i
c38 g:t e —T o ouTa. |21 EFCL can ”u " 00: Recovered SYSCLK_A
COUTPO Sy—CouTPo __LMKCLKP QDE 41 GND 01: Recovered SYSCLK_B
N o lo &= DAP
couTNo LMKCLKN gmnoguuw 10: Cleaned Input from LMK
COUTNO P JdJId4d4 cn 11: External Clock or OSC Input
c38  0.u 994999
. MUKSWAP_ || FPGASTARLE ] rpoa sTARTP
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Figure 23. RE Schematic, Page 5
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Figure 24. RE Schematic, Page 6
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Figure 25. RE Schematic, Page 7
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Figure 26. RE Schematic, Page 8
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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