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Introduction

NPT, or New Platform Technology, refers to the technology developed to support AMD processors in new packages, such as the AMD Socket S1g1 processor.

This checklist accompanies the AMD S1g1 Processor Motherboard Design Guide, order# 33164, and is designed to evaluate whether the layout design for Miscellaneous, DDR2, and power signals conforms to AMD’s minimum requirements. Check the layout against the corresponding design rule in the checklist. In the Yes/No (Y/N) column, record whether or not the layout follows the design rule. If an item cannot be marked Yes or No, mark the Y/N column with a V to indicate that the board designer must check the item for compliance. After completing the checklist, correct all items marked with N to ensure that they match the design guide mentioned above.

Stack-up information needs to be supplied along with the motherboard layout files in order to properly verify compliance with this checklist.

If a discrepancy exists, a comment must be placed in the cell of the checklist item with the problem. Violations and issues that need attention or verification are color-coded red. Items that are acceptable or have been corrected are color-coded in blue. All comments must be in italic and bold typeface. 
This checklist is not intended to identify all elements key to developing a motherboard, and AMD does not claim that compliance with this document ensures either compliance with standard practices in the industry or motherboard functionality. The manufacturer is solely responsible for ensuring that its designs are fully functional and comply with all applicable industry standards and practices.

Failure to meet all design-guide requirements found in this checklist will jeopardize the ability of the design to function in a reliable manner and could damage the processor, motherboard, or both. Because of this danger, AMD reserves the right to reject the design for submittal into any program that supports, validates, or recommends the motherboard. 

The layout guidelines in this checklist were developed with the aid of signal-integrity simulations and are based on targeted impedance motherboards with a specific stack-up (see the 
AMD Socket S1g1 Motherboard Design Guide, order# 33164 for more information). Alternate stack-ups and board impedances require simulations to determine the correct compensation values and trace widths to help ensure a quality design with good signal integrity characteristics.   

The breakout region is defined as the area on the board, up to 500 mils from the package outline, where traces need to be routed around BGA pads and miscellaneous components. 
Chapter 1 General Layout Guidelines

Table 1. General Layout Guidelines

	Item No.
	Layout
	Explanation
	Y/N

	1-1
	General Routing Rules
	There should be no thermal relief on the processor pads.
	

	1-2
	
	If a signal crosses over a power-plane split, then there should be a 0.1 F stitching capacitor placed between the power planes. This capacitor should be placed no more than 20 mils from where the signal crosses over the plane split. Place one capacitor for every four signals crossing a plane split.
	


Chapter 2 Clock Signals 

Table 2. Clock Signals 

	Item No.
	Layout
	Explanation
	Y/N

	2-1
	Clock Routing Rules
	The length of the net between the clock-generator pins and the series termination resistors must be shorter than 500 mils.
	

	2-2
	
	On the clock generator’s output, the shunt resistor connected to the series resistors should be placed less than 100 mils from the series resistors.
	

	2-3
	
	The length of the net between the processor clock pins (CLKIN_L and CLKIN_H) and the shunt termination resistor connected to the CLKIN pins must be shorter than 600 mils.
	

	2-4
	
	The length of the net between the processor clock pins (CLKIN_L and CLKIN_H) and the AC isolation capacitors must be shorter than 
1250 mils.
	

	2-5
	
	The processor clock (CLKIN) nets should reference the VSS plane after the processor breakout area. The length of the nets referencing another plane in the processor breakout area should be less than 600 mils.
	

	2-6
	
	The processor clocks are routed as differential pairs with 100- impedance. One routing option is to use 5-mil traces with 6-mil differential spacing on 4.5-mil dielectric.
	

	2-7
	
	The mismatch tolerance for CLKIN_H and CLKIN_L is 35 mils.
	


Chapter 3 Two DDR2 SO-DIMMs
Options for routing on boards with an inner dielectric thickness of 5 mils and inner dielectric thickness of 6 mils are mutually exclusive. Do not use a combination of these checklist items.

Note: The spacing adjacent to traces listed in this table is a minimum value. Additional space to other traces can be added and not count as a failure. 

Table 3. Two DDR2 SO-DIMMs
	Item No.
	Layout
	Explanation
	Y/N

	3-1
	General Rules
	Channel B should be routed on internal signal layer.
	

	3-2
	
	Channel A should be routed on internal signal layer.
	

	3-3
	
	The part of the DDR net that is routed with a narrow trace to break out of the processor pin field should be shorter than 500 mils.
	

	3-4
	
	All DDR nets should be routed as 4-mil nets in the processor breakout area and the SO-DIMM via field.
	

	3-5
	
	All DDR nets should maintain at least 6-mil spacing to other nets in the breakout region. If 3 traces are routed between two vias, the trace spacing can reduce to 4 mils momentarily.
	

	3-6
	
	Nets in the SO-DIMM via field are routed with 8-mil spacing but can be routed with as little as 5-mil spacing for a total of 100 mils across the whole net.
	

	3-7
	
	All Address/Command and Control nets reference the VDDIO plane and do not cross power plane split.

· MA0_CS_L[3:0]

· MA_CKE[1:0]

· MA0_ODT[1:0]

· MA_ADD[15:0]

· MA_BANK[2:0]

· MA_RAS_L

· MA_CAS_L

· MA_WE_L

· MB0_CS_L[3:0]

· MB_CKE[1:0]

· MB0_ODT[1:0]

· MB_ADD[15:0]

· MB_BANK[2:0]

· MB_RAS_L

· MB_CAS_L

· MB_WE_L


	

	3-8
	
	All the DATA, DM, CLK, and DQS nets reference to VSS and do not cross plane splits.

· MA_DATA[63:0]

· MA_DM[7:0]

· MA_DQS_L[7:0]

· MA_DQS_H[7:0]

· MA0_CLK_H[2:1]

· MA0_CLK_L[2:1]

· MB_DATA[63:0]

· MB_DM[7:0]

· MB_DQS_L[7:0]

· MB_DQS_H[7:0]

· MB0_CLK_H[2:1]

· MB0_CLK_L[2:1]
	

	3-9
	
	Given a dielectric height H, an individual trace segment in the bus channel that is less than 3xH from a power plane split does not exceed 100 mils.
	

	3-10
	Bus Channel Trace Width and Spacing Rules on a Board with an Inner Dielectric Thickness of 
5 Mils
	The Address, Command, Control, DQS, DATA, and DM trace widths are 4 mils.
	

	3-11
	
	For the Address, Command, Control, DATA, and DM nets with a lead-in length to the DIMM nearest the processor less than 4 inches, the trace spacing is 8 mils.
	

	3-12
	
	The Address, Command, Control, DATA, and DM nets with a lead-in length to the DIMM nearest the processor longer than 4 inches, the trace spacing is 12 mils.
	

	3-13
	
	The DQS trace spacing to other nets is 12 mils, for nets with a lead-in length to the DIMM nearest the processor less than 4 inches.
	

	3-14
	
	The DQS trace spacing to other nets is 16 mils, for nets with a lead-in length to the DIMM nearest the processor longer than 4 inches.
	

	3-15
	
	The DQS trace differential spacing is 4 mils.
	

	3-16
	
	The memory CLK trace width is 8 mils.
	

	3-17
	
	The memory CLK trace spacing to other nets is 16 mils, if the nets with a lead-in length to the DIMM nearest the processor are less than 4 inches.
	

	3-18
	
	The memory CLK trace spacing to other nets is 20 mils, if the nets with a lead-in length to the DIMM nearest the processor are longer than 4 inches.
	

	3-19
	
	The memory CLK trace differential spacing is 4 mils.
	

	3-20
	Bus Channel Trace Width and Spacing Rules on a Board with an Inner Dielectric Thickness of 
6 Mils
	The Address, Command, Control, DQS, DATA, and DM trace widths are 5 mils.
	

	3-21
	
	For the Address, Command, Control, DATA, and DM nets with a lead-in length to the DIMM nearest the processor less than 4 inches, the trace spacing is 10 mils.
	

	3-22
	
	For the Address, Command, Control, DATA, and DM nets with a lead-in length to the DIMM nearest the processor longer than 4 inches, the trace spacing is 15 mils.
	

	3-23
	
	The DQS trace spacing to other nets is 15 mils, for the nets with a lead-in length to the DIMM nearest the processor are less than 4 inches.
	

	3-24
	
	The DQS trace spacing to other nets is 20 mils, for the nets with a lead-in length to the DIMM nearest the processor are longer than 4 inches.
	

	3-25
	
	The DQS trace differential spacing is 5 mils.
	

	3-26
	
	The memory CLK trace width is 10 mils.
	

	3-27
	
	The memory CLK trace spacing to other nets is 20 mils if the nets with a lead-in length to the DIMM nearest the processor are shorter than 4 inches.
	

	3-28
	
	The memory CLK trace spacing to other nets is 25 mils if the nets with a lead-in length to the DIMM nearest the processor are longer than 4 inches.
	

	3-29
	
	The memory CLK trace differential spacing is 5 mils.
	

	3-30
	Bus Channel Target Impedances for all Dielectric Heights
	The impedance target for the Address/Command, Control, Data and DM signals is 60 Ω ± 10%.
	

	3-31
	
	The impedance target for the DQS signals is 93 Ω ± 10%.
	

	3-32
	
	The impedance target for the CLK signals is 72 Ω ± 10%.
	

	3-33
	Routing and Length Matching Rules
	The longest CLK net to DIMM_B0 should be shorter than 4000 mils.
	

	3-34
	
	The longest CLK net to DIMM_A0 should be shorter than 4000 mils.
	

	3-35
	
	The difference between the longest and shortest data and DQS net to each SO-DIMM should be less than 2000 mils.
	

	3-36
	
	For the differential CLK pairs, the true and complement signal traces are length matched within 50 mils.
	

	3-37
	
	The net connecting the differential clock termination capacitors to the processor pins should be shorter than 1200 mils.
	

	3-38
	
	The two CLK pairs to a particular SO-DIMM have to be length matched within 100 mils.
	

	3-39
	
	All data/DQS/DM signals to a SO-DIMM should be length matched to within 1000 mils of CLK_H and CLK_L to the same SO-DIMM.
	

	3-40
	
	The Data and DM nets in each data group are length matched to within 100 mils of the average of the DQS net lengths on that Data group.
	

	3-41
	
	For the differential DQS nets, the true-to-complement mismatch tolerance is 50 mils.
	

	3-42
	
	The address nets to each SO-DIMM range from the length of the CLK nets to 1000 mils shorter than all CLKs to the same SO-DIMM.
	

	3-43
	
	For each SO-DIMM, all the nets from the SO-DIMM pins to RTT are matched to within 600 mils.
	

	3-44
	
	The trace length from the SO-DIMM pads to RTT should be less than 
1.9 inches.
	

	3-45
	
	The microstrip segments routed to the SO-DIMM pads should be less than 300 mils.
	


Chapter 4 Miscellaneous Signals 

Table 4. Miscellaneous Signals

	Item No.
	Layout
	Explanation
	Y/N

	4-1
	Miscellaneous Signals Layout
	The VDDFB differential pair is routed with a 5-mil trace, 5-mil differential spacing, and with 10-mil spacing to any other net (10/5/5/5/10).
	

	4-2
	
	If the differential pair of VDDIO_FB_H and VDDIO_FB_L is used for VDDIO feedback, then it should be routed with a 5-mil trace, 5-mil differential spacing, and with 10-mil spacing to any other net (10/5/5/5/10). If the system does not use VDDIO_FB_L, then VDDIO_FB_H should be routed as a 10-mil trace with 10-mil spacing (10/10).
	

	4-3
	
	VTT_SENSE should be routed as a 10-mil trace with 10-mil spacing (10/10).
	

	4-4
	
	The TEST29_L and TEST29_H differential pair should have an 80- differential trace routed to a termination resistor. These traces should be shorter than 1.5 inches.
	

	4-5
	
	Place the temperature sensor close to THERMDA and THERMDC processor pins (within 4 inches). THERMDA and THERMDC should be routed differentially, with a minimum of 10-mil traces and 10-mil spacing to other nets.
	

	4-6
	Compensation Resistors
	The nets connecting the processor pins to M_ZN and M_ZP resistors should have 10-mil spacing and at least 5-mil width. These nets should be shorter than 1500 mils.
	

	4-7
	
	The nets connecting the processor pins to HTREF0 and HTREF1 resistors should have 10-mil spacing and at least 5-mil width. These nets should be shorter than 1500 mils.
	


Chapter 5 Processor Power and Decoupling

Table 5. Power and Decoupling

	Item No.
	Layout
	Explanation
	Y/N

	5-1
	VDDIO to VSS
	Two 22-µF capacitors are placed under the socket on the bottom side of the board. Refer to the AMD Socket S1g1 Motherboard Design Guide, order# 33164, for figures illustrating these capacitors’ placement.
	

	5-2
	
	Two 0.22-µF capacitors are placed under the socket on the bottom side of the board. Refer to the AMD Socket S1g1 Motherboard Design Guide, order# 33164, for figures illustrating these capacitors’ placement.
	

	5-3
	
	Four 0.22-µF capacitors are placed between the processor and the DIMMs, and are close to the processor socket.
	

	5-4
	
	Two 0.01-µF capacitors are placed between the processor and the DIMMs, and are as close as possible to the processor socket.
	

	5-5
	
	One 180-pF capacitors is placed between the processor and the DIMMs, and are as close as possible to the processor socket.

If the VSS plane is cut for VDDIO, additional 180-pF capacitors are placed along the VDDIO and VSS plane split according to the 
AMD Socket S1g1 Motherboard Design Guide, order# 33164.
	

	5-6
	
	Four 4.7-µF capacitors are placed between the processor and the DIMMs, and are close to the processor socket.
	

	5-7
	VTT Routing
	There is a VTT power fill on the top layer of the board behind the last DIMM (DIMM_B0)
	

	5-8
	
	The VTT area fill behind the last DIMM is at least 100 mils wide.
	

	5-9
	
	The RTT Rpack pads are directly on the VTT area fill.
	

	5-10
	
	The VTT trace from the VTT area fill to the processor is at least 200 mils wide (or 100 mils wide, if two power fills are used, each one routed as a fill on either side of the processor). The VTT trace can narrow down to 
50 mils for the segment within 1 inch of the processor. If VTT is delivered on a single fill, the VTT pins on both sides of the processor are connected on the motherboard.
	

	5-11
	VTT Decoupling
	Four 4.7-µF capacitors are placed between the processor and the DIMM sockets, and are as close as possible to the processor socket.
	

	5-12
	
	Four 0.22-µF capacitors are placed between the processor and the DIMM sockets, and are as close as possible to the processor socket.
	

	5-13
	
	Four 1-nF capacitors are placed between the processor and the DIMM sockets, and are as close as possible to the processor socket.
	

	5-14
	
	Next to each RTT resistor pack there is a 0.1-F capacitor decoupling VTT to VDDIO.
	

	5-15
	
	For each RTT resistor pack there is a 0.1-F capacitor (between VTT and VSS) distributed along the VTT area fill.
	

	5-16
	
	Four 180-pF capacitors are placed between the processor and the DIMM sockets, and are as close as possible to the processor socket.
	

	5-17
	M_VREF
	M_VREF is routed as a 15-mil trace with 20-mil spacing.
	

	5-18
	
	The M_VREF net is less than 6 inches long.
	

	5-19
	
	The M_VREF decoupling capacitors are placed less than one inch from the pin.
	

	5-20
	VDD to VSS Decoupling Capacitors Placement
	Nine 22-µF capacitors are placed under the socket on bottom side of the board. Refer to the AMD Socket S1g1 Motherboard Design Guide, 
order# 33164, for figures illustrating these capacitors’ placement.
	

	5-21
	
	Two 0.22-µF capacitors are placed under the socket on bottom side of the board. Refer to the AMD Socket S1g1 Motherboard Design Guide, 
order# 33164, for figures illustrating these capacitors’ placement.
	

	5-22
	
	One 0.01-µF capacitor is placed under the socket on bottom side of the board. Refer to the AMD Socket S1g1 Motherboard Design Guide, 
order# 33164, for figures illustrating these capacitors’ placement.
	

	5-23
	
	One 180-pF capacitor is placed under the socket on bottom side of the board. Refer to the AMD Socket S1g1 Motherboard Design Guide, 
order# 33164, for figures illustrating these capacitors’ placement.
	

	5-24
	VDDA Routing
	VDDA is delivered to the processor with a 15-mil wide trace.
	

	5-25
	
	The VDDA trace has a 20-mil gap to any adjacent net.
	

	5-26
	
	The VDDA trace references the VSS plane.
	

	5-27
	
	The VDDA filter ferrite bead (or inductor) is placed near the VDDA supply.
	

	5-28
	
	One 0.22-F and one 3300 pF capacitor are placed less than 1000 mils from the VDDA pins.
	

	5-29
	
	One 4.7-F capacitor is placed on VDDA and is as close as possible to the ferrite bead.
	

	5-30
	VLDT power Delivery and Routing
	VLDT may be routed to both sets of the VLDT_A and VLDT_B pins, or VLDT may be routed to only one set of these pins.
	


	5-31
	
	VLDT should be routed, at a minimum, as a 200-mil power fill or power plane, running from the VLDT source to the processor pin field.
	

	5-32
	
	VLDT should be routed as a 20-mil trace in the processor pin field.
	

	5-33
	
	Two 4.7-µF capacitors are placed on the VLDT power fill, close to the processor socket.
	

	5-34
	
	Two 0.22-µF capacitors are placed on the VLDT power fill, as close as possible to the processor socket.
	

	5-35
	
	Two 180-pF capacitors are placed on the VLDT power fill, as close as possible to the processor socket.
	

	5-36
	
	One 4.7-µF capacitor is placed on the side of the VLDT pins (VLDT_A or VLDT_B) that is not connected to the VLDT power fill.
	

	5-37
	
	VLDT should have 20-mil spacing.
	


Chapter 6 HyperTransport™ Technology Layout Checklist 

Table 6.  HyperTransport™ Technology 1.0, 1.2, 1.6, and 2.0 GT/s Layout Checklist
	Item No.
	Layout
	Description
	Y/N

	6-1
	Routing/ Spacing


	All signals are routed as a differential pair. 

For 4.5-mil dielectric boards, the recommended trace widths/spacings are 5/5/5/ 15 (min). This layout achieves a differential impedance of 93 .


[image: image2.png]



The exception is for breakout areas from 1-mm pitch packages, where 4/4/4 traces are allowed, as needed, to escape the package. 

For 4.5-mil dielectric boards, the following trace widths/spacing is recommended for breakout:

4/4/4/ 16 (min)

This layout achieves a differential impedance of 94 .
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Same net spacing must be at least 20 mils in all cases.

The HyperTransport™ differential receiver is 100 ; however, the package trace impedance may be lower. In order to minimize reflections, it may be necessary to route signals with a lower impedance. AMD recommends targeting a differential impedance range of 84 to 105  inclusive of production tolerance for all HyperTransport differential pair PWB traces. Operation outside of this range of impedance is feasible, but appropriate simulations need to be made to confirm this. Older designs made to an impedance target of 100  ±10% are not affected.
	

	6-2
	
	The board stackup achieves a differential impedance between 84 and 105 . 

The following table shows the recommended stackup used to achieve a differential impedance of 93 and 94 (breakout) .

Type

H1 (mils)

Th1 (mils)

WSIG
(mils)
WDP
(mils)
WSPAC
(mils)
ER
Microstrip

(See Figure 1 on page 21.)

4.0

2.0

4.0
4.0
16.01
4.0 
@ 1.0 GHz

4.5

2.0

5.0
5.0
15.01
4.0 
@ 1.0 GHz
Note:
1. If the net is serpentined, then the space to itself should be 20 mils.


	

	6-3
	
	Differential-pair vias, within the same pair, must be placed within 50 mils of each other.
	

	6-4
	Length Matching


	The shortest net in the link must be greater than 1 inch, and the longest net in the link must be less than 12.0 inches for 5-mil traces and less than 8.0 inches for 4-mil traces.
	

	6-5
	
	Each True signal (T) within a differential pair is length-matched to its Complement (C) using the rules in the following table. 

Target PCB Mismatch 

Mismatch Tolerance

Stripline

Microstrip

1

AMD Athlon™ 64 processor chipsets (excluding AMD‑8132™ tunnel)

Ball pitch 
(50 mils for a 1.27-mm package)

28 mils

33 mils

2

Third-party chipsets 

Depends on processor ball orientation 

See HyperTransport™ Link Length Checker, order# 30867
3

AMD-8132 tunnel

Depends on processor ball orientation

See HyperTransport™ Link Length Checker, order# 30867


	

	6-6
	
	The average length of each differential CAD and CTL pair within a clock group must be matched to the average length of the corresponding CLK pair using the rules in the following table. The average length of each differential pair is as follows:

(True + Complement) / 2.
Case

Frequency

Mismatch Tolerance

Stripline

Microstrip

1

Processor to AMD chipsets (excluding AMD-8132)

1.6 –2.0 GT/s

55 mils

66 mils

2

Processor to 
third-party chipset 

1.6–2.0 GT/s

See HyperTransport™ Link Length Checker, order# 30867 
3

Processor to AMD-8132 tunnel

1.6–2.0 GT/s

See HyperTransport™ Link Length Checker, order# 30867

(Pin-matched option)

 
	

	6-7
	Plane Splits
	If the HyperTransport signals cross a plane split between the source and destination core voltages, the plane separation should be 10 mils or less. The signals should cross the plane split perpendicularly. The plane decoupling should be one high-frequency ceramic capacitor for every four differential pairs to bridge the two planes. These capacitors should be evenly distributed within the bus structure between the pairs. Capacitors placed outside of the bus structure should be placed within 70 mils of the outermost pairs. The recommended value for the ceramic capacitor is 0.01-µF X7R.
	

	6-8
	Layer Changes
	All CAD/CTL/CLK within a clock group must route on a single signal layer, and a group layer change, e.g., in the middle of the bus, is not permitted. 
	

	6-9
	Probing Points
	For characterization, use either ICT test points for probing to prevent multiple test points on the signals or use solder mask breaks on the topside signals. Place ICT test points and/or solder mask breaks on the receive side of each HyperTransport link. Place ICT test points in such a way as to minimize coupling between signal pairs. Stagger the solder mask breaks from 50 to 150 mils to enable access by differential probes. The maximum ICT test point pad should be 35 mils. Do not compromise the spacing of the traces for the test points. Refer to Figure 2 on page 21.
	


Figure 1 shows the microstrip broad stackup as referenced by item 6-2.
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Figure 1. Microstrip Board Stackup

Figure 2 shows the ICT test and probing points as referenced by item 6-9.
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Figure 2. ICT Test Points and Probing Point

Chapter 7 Additional Layout Observations
Please note any additional layout observations in the table description field. Also note whether the issue has been resolved or not.
Table 7. Additional Layout Observations

	Item No.
	Description
	Y/N

	7-1
	
	

	7-2
	
	

	7-3
	
	


Appendix A Layout Stackup and Impedance Calculation
Fill out Table 8 on page 24 using only the rows that are needed. Rows for fourteen layers have been provided to ensure configurability. Most designs will not use all these rows, so please adjust the PCB stackup table as appropriate for the design in question by placing an N/A in the rows that do not apply.
Table 8. Layout Stackup

	
	PCB Layer
	Layer Name                    (PCB Stackup)
	Layer Thickness   (mils)                                    (For Outer layers Finished Copper Thickness  = Cu Thickness + Outer layer Plating ; i.e. 1 oz.=1.4 mil)
	Dielectric Constant  (Electric Permittivity Єr)
	Dielectric Thickness      (mils)

	
	Solder Mask
	 
	 
	 
	 

	1
	Top 
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	2
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	3
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	4
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	5
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	6
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	7
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	8
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	9
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	10
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	11
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	12
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	13
	Inner Plane
	 
	 
	 
	 

	
	Dielectric
	 
	 
	 
	 

	14
	Bottom
	 
	 
	 
	 

	
	Solder Mask
	 
	 
	 
	 


In Table 9, fill out the target impedance as calculated from parameters provided in Table 8 on 
page 24. 
Table 9. Impedance Calculations

	Differential Traces
	Geometry Used

sp./tr./sp./tr./sp.
	Zdiff-Calculated

(Ω)
	Zdiff-Target

(Ω)

	Memory DQS
	
	
	93

	Memory Clocks
	
	
	72

	HyperTransport™ Clocks and Signals
	
	
	84—105 

	Test29
	
	
	80

	Processor Clocks
	
	
	100

	
	
	
	

	Single Ended
	Geometry Used
sp./tr./sp.
	Z-Calculated (Ω)
	Z-Target (Ω)

	DDR2 Data, DM
	
	
	60

	DDR2 Address., CMD, Ctrl.
	
	
	60
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