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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 AM2 processors.

This checklist is designed to help users evaluate whether the schematic design for all CPU-centric signals, DDR2 signals, and associated power conforms to design implementation (AMD recommended) as specified in the Socket AM2 Motherboard Design Guide, order# 33165.  

Check the schematic against the corresponding design rule in the checklist.  In the Y/N (yes/no) column, record whether or not the schematic follows the design rule.  Mark the Y/N column with a “V” to indicate the board designer must verify the item for compliance if the item can not be determined as in or out of compliance. After completing the checklist, the board designer should correct all items marked with an N to ensure they match the specifications in the motherboard design guide.

If a discrepancy exists, a comment must be placed in the cell of the checklist item with the problem. Violations and issues requiring attention or verification are color-coded red. Acceptable items and corrected items are color-coded 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 designer and manufacturer are solely responsible for ensuring designs are fully functional and comply with all applicable industry standards and practices.

Failure to meet all design guide requirements found in this checklist could jeopardize the ability of the designed system to function in a reliable manner and could damage the processor and any interconnected devices. Because of this danger, AMD reserves the right to reject any submitted design into any program that supports, validates, or recommends the motherboard in question. While AMD recognizes there is more than one method to solve any issue, we reserve the right to communicate in verbal or written form, such as in this document, the implementation differences we see as potentially causing problems. It is ultimately the designer’s and manufacturer’s responsibility to validate and verify all design aspects we believe are outside of our standard recommendations.
Chapter 1 Clock Signals 

Table 1. Clock Signals

	Item No.
	Schematic
	Explanation
	Y/N

	1-1
	Clock Generator
	Clocks should be driven by a 200-MHz differential clock source.
	

	1-2
	
	Two 3900-pF (10%) AC coupling capacitors are placed between the clock generator output and the processor clock input pins (CLKIN_H and CLKIN_L).
	

	1-3
	
	The clock generator is terminated with series 47.5- (1%) resistors that are placed on both the true and complement signals of the CLK net.
	

	1-4
	
	There is a 261- (1%) shunt resistor between the true and complement clock pins of the clock generator. This resistor should be between the series resistors at the clock generator and the AC coupling capacitors.
	

	1-5
	
	There is a 169- (1%) shunt resistor between the processor’s CLKIN_L and CLKIN_H pins. This resistor should be between the AC coupling capacitors and the processor CLKIN pins.
	


Chapter 2 Unbuffered Four-DIMM DDR2 Schematic Checklist

Note: A two-DIMM design can also be implemented using the four-DIMM design guidelines.

Table 2. Unbuffered Four-DIMM DDR2

	Item No.
	Schematic
	Explanation
	Y/N

	2-1
	Clock Termination
	There is a 1.5-pF (10%) differential termination capacitor between CLK_H and CLK_L on all the memory clock nets.
	

	2-2
	Connections
	The following signals are connected to DIMM_A0 and DIMM_A1:

MA_DATA[63:0]

MA_ADD[15:0]

MA_CHECK[7:0]

MA_BANK[2:0]

MA_DQS_H[8:0]

MA_RAS_L

MA_DQS_L[8:0]

MA_CAS_L

MA_DM[8:0]

MA_WE_L


	

	2-3
	
	The following signals are connected to DIMM_B0 and DIMM_B1:

MB_DATA[63:0]

MB_ADD[15:0]

MB_CHECK[7:0]

MB_BANK[2:0]

MB_DQS_H[8:0]

MB_RAS_L

MB_DQS_L[8:0]

MB_CAS_L

MB_DM[8:0]

MB_WE_L


	

	2-4
	
	The Clock assignments to each DIMM are as follows:

· MA0_CLK_H[2:0] and MA0_CLK_L[2:0] are connected to DIMM_A0.

· MB0_CLK_H[2:0] and MB0_CLK_L[2:0] are connected to DIMM_B0.

· MA1_CLK_H[2:0] and MA1_CLK_L[2:0] are connected to DIMM_A1.

· MB1_CLK_H[2:0] and MB1_CLK_L[2:0] are connected to DIMM_B1.
	

	2-5
	
	The Chip Select (CS) assignments to each DIMM are as follows:

· MA0_CS_L[1:0] is connected to DIMM_A0.

· MB0_ CS_L[1:0] is connected to DIMM_B0.

· MA1_ CS_L[1:0] is connected to DIMM_A1.

· MB1_ CS_L[1:0] is connected to DIMM_B1.
	

	2-6
	
	The CKE assignments to each DIMM are as follows:

· MA_CKE[0] is connected to DIMM_A0.

· MB_CKE[0] is connected to DIMM_B0.

· MA_CKE[1] is connected to DIMM_A1.

· MB_CKE[1] is connected to DIMM_B1.
	

	2-7
	
	The ODT assignments to each DIMM are as follows:

· MA0_ODT[0] is connected to DIMM_A0.

· MB0_ODT[0] is connected to DIMM_B0.

· MA1_ODT[0] is connected to DIMM_A1.

· MB1_ODT[0] is connected to DIMM_B1.
	

	2-8
	Address and Command Termination
	The following signals have Cp termination of 22 pF (±10%) to VDDIO.

· MA_ADD[15:0], MB_ADD[15:0]

· MA_BANK[2:0], MB_BANK[2:0]

· MA_RAS_L, MB_RAS_L

· MA_CAS_L, MB_CAS_L

· MA_WE_L, MB_WE_L
	

	2-9
	
	The following signals have RTT termination of 47  (±5%) to VTT.

· MA_ADD[15:0], MB_ADD[15:0]

· MA_BANK[2:0], MB_BANK[2:0]

· MA_RAS_L, MB_RAS_L

· MA_CAS_L, MB_CAS_L

· MA_WE_L, MB_WE_L
	

	2-10
	CKE, CS and ODT Net Termination
	MA_CKE[1:0] and MB_CKE[1:0] nets have RTT termination of 47  (±5%) to VTT.
	

	2-11
	
	MA0_CS_L[1:0], MA1_CS_L[1:0], MB0_CS_L[1:0] and MB1_CS_L[1:0] nets have RTT termination of 47  (±5%) to VTT.
	

	2-12
	
	MA0_ODT[0], MA1_ODT[0], MB0_ODT[0], and MB1_ODT[0] nets have RTT termination of 47  (±5%) to VTT.
	

	2-13
	
	All the ODT1 pins on the DIMM sockets are connected to VSS.
	


Chapter 3 Two SO-DIMM DDR2 Schematic Checklist

Table 3. Two SO-DIMM DDR2

	Item No.
	Schematic
	Explanation
	Y/N

	3-1
	Clock Termination
	There is a 1.5-pF (10%) differential termination capacitor between CLK_H and CLK_L on all the memory clock nets.
	

	3-2
	No Termination for Data
	The data nets (DATA, CHECK, DQS, and DM) do not need onboard termination.
	

	3-3
	Connections
	The following signals are connected to DIMM_A0:

MA_DATA[63:0]

MA_BANK[2:0]
MA_DQS_H[7:0]

MA_RAS_L
MA_DQS_L[7:0]

MA_CAS_L
MA_DM[7:0]

MA_WE_L
MA_ADD[15:0]


	

	3-4
	
	The following signals are connected to DIMM_B0:

MB_DATA[63:0]

MB_BANK[2:0]

MB_DQS_H[7:0]

MB_RAS_L

MB_DQS_L[7:0]

MB_CAS_L

MB_DM[7:0]

MB_WE_L

MB_ADD[15:0]


	

	3-5
	
	The Clock assignments to each DIMM are as follows:

· MA0_CLK_H[2:1] and MA0_CLK_L[2:1] are connected to DIMM_A0.

· MB0_CLK_H[2:1] and MB0_CLK_L[2:1] are connected to DIMM_B0.
	

	3-6
	
	The Chip Select (CS) assignments to each DIMM are as follows:

· MA0_CS_L[1:0] and MA1_CS_L[1:0] are connected to DIMM_A0.

· MB0_CS_L[1:0] and MB1_CS_L[1:0] are connected to DIMM_B0.
	

	3-7
	
	The CKE assignments to each DIMM are as follows:

· MA_CKE[1:0] is connected to DIMM_A0.

· MB_CKE[1:0] is connected to DIMM_B0.
	

	3-8
	
	The ODT assignments to each DIMM are as follows:

· MA0_ODT[0] and MA1_ODT[0] are connected to DIMM A0.

· MB0_ODT[0] and MB1_ODT[0] are connected to DIMM B0.


	

	3-9
	
	The VDDSPD pin on each SO-DIMM pin is powered by 3.3 V.
	

	3-10
	Address and Command Termination
	The following signals have RTT termination of 47  to VTT:

· MA_ADD[15:0], MB_ADD[15:0]

· MA_BANK[2:0], MB_BANK[2:0]

· MA_RAS_L, MB_RAS_L

· MA_CAS_L, MB_CAS_L

· MA_WE_L, MB_WE_L
	

	3-11
	CKE, CS and ODT net Termination
	MA_CKE[1:0] and MB_CKE[1:0] nets have RTT termination of 47  to VTT.
	

	3-12
	
	MA0_CS_L[1:0], MA1_CS_L[1:0], MB0_CS_L[1:0], and MB1_CS_L[1:0] nets have RTT termination of 47  to VTT.
	

	3-13
	
	All the ODT nets have RTT termination of 47  to VTT. 

Note: The ODT nets are named MA0_ODT[0], MA1_ODT[0], MB0_ODT[0], and MB1_ODT[0] on the AMD AM2 processor.
	


Chapter 4 Miscellaneous Signals 

Table 4. Miscellaneous Signals

	Item No.
	Schematic
	Explanation
	Y/N

	4-1
	Voltage Tolerance
	All miscellaneous input pins should have voltage translation to VDDIO level.
	

	4-2
	Power Supply Related Nets
	The VID[5:0] bits are routed to the VDD power supply. If the power supply does not support 6-bit VID code, then VID[5] is left unconnected.
	

	4-3
	
	VID[1] should have a 300-pullup to VDDIO
	

	4-4
	
	VDD_FB_L and VDD_FB_H are routed to the VDD power supply.
	

	4-5
	
	VDDIO_FB_L and VDDIO_FB_H are routed to the VDDIO power supply.
	

	4-6
	
	VTT_SENSE is routed to the VTT regulator.

Note: VTT_SENSE can be left unconnected in cases where the VTT regulator does not have a feedback connection.
	

	4-7
	
	PSI_L is routed to the power supply control circuit.

Note: If the voltage regulator does not support PSI_L, it can be routed to a test point.
	

	4-8
	Drive Strength Setting
	HTREF1 is pulled up to VLDT with a 44.2- resistor (1%).
	

	4-9
	
	HTREF0 is pulled down to VSS with a 44.2-resistor (1%).
	

	4-10
	
	M_ZN is pulled up to VDDIO with a 39.2-resistor (1%).
	

	4-11
	
	M_ZP is pulled down to VSS with a 39.2-resistor (1%).
	

	4-12
	Miscellaneous HyperTransport Nets
	PWROK is routed to the PWROK generation circuit.
	

	4-13
	
	RESET_L is routed to the RESET_L source (I/O hub).
	

	4-14
	
	LDTSTOP_L is routed to the I/O hub.
	

	4-15
	
	If LDTSTOP_L, RESET_L, or PWROK are driven by an open-drain driver, then each one that is driven by an open-drain driver needs to have  a 300-(5%) pullup to VDDIO.
	

	4-16
	
	The design needs to have circuitry to help prevent glitches on LDTSTOP/RST/PWROK upon entry to and exit from S3. Please refer to the appropriate vendor chipset documentation.
	

	4-17
	Thermal Monitoring
	If PROCHOT_L input throttling is implemented, PROCHOT_L is routed to the thermal monitoring circuit.
	

	4-18
	
	PROCHOT_L has a 300- (5%) pullup to VDDIO, regardless of whether PROCHOT_L input throttling is implemented or not.
	

	4-19
	
	THERMTRIP_L is routed to the thermal monitoring circuit and powers off the processor within the THERMTRIP_L power-down time limit.
	

	4-20
	
	THERMTRIP _L has a 300- (5%) pullup to VDDIO.
	

	4-21
	
	The SID pin can be left unconnected, and the SIC pin should be strapped to either VDDIO or VSS (but not both) using a 300-Ω (±5) resistor.
	

	4-22
	
	THERMDA is connected to the positive side of an analog input of a temperature-monitoring device. THERMDA should only be connected to one device.
	


	4-23
	
	THERMDC is connected to the negative side of an analog input of a temperature-monitoring device. THERMDC should only be connected to one device.
	

	4-24
	
	THERMDA and THERMDC are connected to a dual-sourcing current temperature sensor. Neither signal is connected to a single or triple (or higher) sourcing current temperature sensor.
	

	4-25
	TEST and RSVD pins
	These pins have no onboard connection:

TEST2, TEST3, TEST6, TEST7, TEST8, TEST10, TEST27, TEST28_H, TEST28_L, and any RSVD pin
	

	4-26
	
	These pins have onboard test points:

TEST12, TEST14, TEST15, TEST16, TEST17, TEST20, TEST22, TEST23, and TEST24
	

	4-27
	
	TEST26 has 300-Ω pullup to VDDIO per errata 133. For more information on errata 133, see the Revision Guide for AMD NPT Family 0Fh Processors, order# 33610.
	

	4-28
	
	TEST18,TEST19, and TEST21 have 300- Ω pulldown each to VSS as per errata 133.
	

	4-29
	
	TEST25_H has 510- pullup to VDDIO.
	

	4-30
	
	TEST25_L has 510- pulldown to VSS.
	

	4-31
	
	TEST9 and TEST13 are tied to VSS.
	

	4-32
	
	There is an 80.6- (1%) differential termination between TEST29_L and TEST29_H.
	

	4-33
	HDT Header Connections
	TMS is routed to pin 13 of the HDT header.
	

	4-34
	
	TCK is routed to pin 11 of the HDT header.
	

	4-35
	
	TRST_L is routed to pin 17 of the HDT header.
	

	4-36
	
	TDI is routed to pin 15 of the HDT header.
	

	4-37
	
	TDO is routed to pin 19 of the HDT header.
	

	4-38
	
	DBREQ_L is routed to pin 7 of the HDT header.
	

	4-39
	
	DBRDY is routed to pin 9 of the HDT header.
	

	4-40
	
	RESET_L is level shifted to 3.3 V and routed to pin 24 of the HDT header.
	

	4-41
	Warm Reset
	A warm reset switch physically mounted to the motherboard must be provided to enable AMD debug capabilities. This switch can be a momentary switch connecting the processor HyperTransport™ reset signal to VSS. In production, this switch can be no-popped, but the site must never be removed. This switch functionality cannot be wired to a chassis-mounted switch.
	


Chapter 5 Power and Decoupling Requirements 

Table 5. Power and Decoupling Requirements

	Item No.
	Schematic
	Explanation
	Y/N

	5-1
	VDDIO to VSS Decoupling
	Two 22-F ceramic capacitors in 1206 packages with X7R dielectric
	

	5-2
	
	Five 0.22-F ceramic capacitors in 0603 packages with X7R dielectric
	

	5-3
	
	One 0.01-F ceramic capacitor in a 0603 package with X7R dielectric
	

	5-4
	
	One 180-pF ceramic NPO or COG capacitor in a 0402 package (decoupling for the processor socket).
	

	5-5
	
	If the VSS plane is cut in order to create a VDDIO plane and the distance 

between the processor keepout and the keepout of the first DIMM:

· Is less than 2.5 inches, then two 180-pF capacitors are added 

· Is greater than 2.5 inches, then  four 180-pF capacitors are added
	

	5-6
	
	Four 4.7-F ceramic capacitors in 0805 packages with X7R dielectric
	

	5-7
	
	There are sufficient bulk capacitors, as specified by the power supply design. 
	

	5-8
	VTT Decoupling
	VTT is decoupled to VSS with four 4.7-F ceramic capacitors in 0805 packages with X7R dielectric.
	

	5-9
	
	VTT is decoupled to VSS with four 0.22-F ceramic capacitors in 0603 packages with X7R dielectric.
	

	5-10
	
	VTT is decoupled to VSS with four 1-nF ceramic capacitors in 0603 or 0402 packages with X7R dielectric.
	

	5-11
	
	VTT is decoupled to VSS with one 0.1-F ceramic capacitor in a 0603 package with X7R dielectric for each RTT Rpack (Address/Command termination resistors to VTT).
	

	5-12
	
	VTT is decoupled to VDDIO with one 0.1-F ceramic capacitor in a 0603 package with X7R dielectric for each RTT Rpack (Address/Command termination resistors to VTT).
	

	5-13
	
	VTT is decoupled to VSS with four 180-pF ceramic COG or NPO capacitors in 0402 packages.
	

	5-14
	
	There are sufficient bulk capacitors, as specified by the power supply design. 
	

	5-15
	M_VREF
	The VREF source is not shared between the DIMMs and the processor.
	

	5-16
	
	M_VREF should have one 0.1-F and one 1-nF capacitor for decoupling to VSS.
	

	5-17
	
	The DIMM VREF has decoupling capacitance.
	

	5-18
	VDD to VSS Decoupling
	Fifteen 22-µF ceramic capacitors in 1206 or 0805 packages with X7R dielectric
	

	5-19
	
	Three 0.22-µF ceramic capacitors in 0603 packages with X7R dielectric
	

	5-20
	
	One 0.01-µF ceramic capacitor in a 0603 package with X7R dielectric
	

	5-21
	
	One 180-pF COG or NPO ceramic capacitor in a 0402 package
	

	5-22
	VDDA Circuit and Filter
	There is one 100-F capacitor at the output of the VDDA supply.
	

	5-23
	
	VDDA is filtered with a ferrite bead with an approximate impedance of 
35 , a maximum DC resistance of 40 m, and a current rating of at least 
500 mA.
	

	5-24
	
	There is one 0.22-F, one 3300-pF, and one 4.7-F capacitor on VDDA.
	

	5-25
	VLDT to VSS Decoupling
	Three 4.7-µF ceramic capacitors in 0805 packages with X7R dielectric
	

	5-26
	
	Two 0.22-µF ceramic capacitors in 0603 packages with X7R dielectric
	

	5-27
	
	Two 180-pF ceramic COG or NPO capacitors in 0402 packages
	

	5-28
	
	There are sufficient bulk capacitors, as specified by the power supply design. 
	

	5-29
	S3 Power Supplies
	During the S3 power state entry or exit, all processor power supplies (VTT, VDDIO, and VLDT) meet the sequencing requirements that are specified in AMD NPT Family 0Fh Processor Electrical Data Sheet, order# 31119
	


Chapter 6 EMI Schematic Checklist

Table 6. EMI Schematic Checklist

	Item No.
	Schematic
	Explanation
	Y/N

	6-1
	EMI
	The clock generator is capable of being set to 0.5 % down spread.
	

	6-2
	
	All high-speed (33 MHz or greater), single-ended clock signals contain a series-terminating resistor.
	

	6-3
	
	All motherboard-mounting holes should connect to ground, either directly or through two parallel zero-Ω resistors.
	


Chapter 7 HyperTransport™ Schematic Checklist 

Table 7. HyperTransport™ Schematic Checklist
	Item No.
	Schematic
	Description
	Y/N

	7-1
	Special Case Link Termination


	If a 16 x 16 link is connected to another 16 x 16 device, all CAD and CLK nets are point-to-point. CTLIN[1] is terminated to logic high with 51- 
(± 5%) resistors.

Note: For differential logic high, pull the true signal high and the complement low.
	

	7-2
	
	If a 16 x 16 link is connected to another device with an 8 x 8 HyperTransport™ link (the 16 x 16 link is only partially used), each of the unused CLK and CAD inputs of the link are pulled to a logic low, and the unused CTLIN[1] differential pair are pulled to logic high. For each pull up or pull down a 51- (± 5%) resistor is used.
Note: For differential logic High, pull the true signal high and the complement low. For differential logic Low, pull the true signal low and the complement high.
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