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JEDEC Standard No. 82-20A
Page I

FBDIMM: Advanced Memory Buffer (AMB)

{From JEDEC Board ballot JCB-06-42 and JCB-08-75, formulated under the cognizance of the JC-40 Commiittee on
Digital Logic.)

1 Introduction

This document is a core specification for a Fully Buffered DIMM (FBDY) memory system. This document, along with
the other core specifications, must be Ireated as a whole. Information critical to a Advanced Memory Buffer design
appears in the other specifications, with specific cross-references provided.

1.1 Advanced Memory Buffer Overview

The Advanced Memory Buffer (AMB) reference design complies with the FB-DIMM Architecture and Protocol
Specification . It supports DDR2 SDRAM main memory. The Advanced Memory Buffer allows buffering of memory
traffic to support large memory capacities. All memory control for the DRAM resides in the host, including memory
request initiation, fiming, refresh, scrubbing, sparing, configuration access, and power management. The Advanced
Memory Buffer interface is responsible for handling FBD channel and memory requests to and from the local DIMM
and for forwarding requests to other DIMMs on the FBD channel,

Fully Buffered DIMM (FBD) provides a high memory bandwidth, large capacity channel sclution that has a narrow
host interface. Fully Buffered DIMMs vse commodify DRAMEs isolated from the channel behind a buffer on the
DIMM. The memory capacity is 288 devices per channel and total memory capacity scales with DRAM bit density.
The Advanced Memory Buffer is the buffer that isclates the DRAMSs from the channel,

1.2 Advanced Memory Buffer Functionality
1.2.1 Advanced Memory Buffer
The Advanced Memory Buffer will perform the following FBD channel functions:

* Supports channel injtialization procedures as defined in the initialization chapler of the FB-DIMM Architecture
and Protocol Specification to align the clocks and the frame boundaries, verify channel connectivity, and jdentify
AMB DIMM positjon.

* Supports the forwarding of southbound and northbound frames, servicing requests directed to a specific AMB or
DIMM, as defined in the protocol chapter, and merging the return dala into the northbound frames.

* If the AMB resides on the last DIMM in the channel, the AMB initializes northbound frames.

* Detects errors on the channel and reports them 1o the host memory coniroller,

* Support the FBD configuration register set as defined in the register chapters,

* Acts as DRAM memory buffer for all read, write, and configuration accesses addressed to the DIMM.
¢ Provides a read buffer FIFQ and a write buffer FIFO,

* Supporis an SMBus protocol interface for access‘ to the AMB configuration registers.

* Provides logic to support MEMBIST and IBIST Design for Test functions.

* Provides a register interface for the thermal sensor and status indicator.

* Functions as a repeater to extend the maximum length of FBD Links.
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2.3 Channel Protocol {cont'd)

2.3.4 Address Mapping of DDR Commands to DRAMs

2.3.5 FBD L0s State

The LOs state provides a low latency power down state for the FBD channel. The LOs state will nominally iast for 4]

.
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frame times such that no syne packets are missed. The actual amount of time is programmable in the AMB. Times
greater than 41 frames are not supported at this time. The LOs state may be used when the memory controller js
throttting, and producing no transfers.

The duration of the L0s state is pre-programmed into the MC and AMB registers, and is trig

with the LOs conmmand indicated. The basic sequence is:

L0 to LOs Transition
MC issues LOs command in the SYNC conumand.

The MC continues sending one additional command, which is a NOP.

*

AMB must gate its inputs and stop accepting commands following the NOP, Tt need not accept and decode the

NOP itself.

Southbound output drivers and input receivers are disabled following the NOF. The twrnoff may be staggered for

power supply di/dt reduction.
Northbound channels are shut down following the status packet corresponding fo the sync command.

AMB takes CKE low to all DRAMSs and floats the commands and address bus to the DRAMS (afl signals except

clock, CKE, and ODT).
The PLL is never powered down before, during, or after the transition.

gered by a sync command
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13.3 Rank Decode (cont'd)

13.3.1 Quad Rank Mode C

Quad rank mode C operates by making two physical ranks show up as one logical renk. A bank address bit as well as
the existing RS bit determines which rank the AMB will access. The host controller will see the DIMM as dual vank,

with each rank being one density higher than the physical DRAMSs.

The host controller sends one Rank Select bit with the DRAM commands that are rank specific. This is called RS in
the FBD spee, and will be called RS0 here. The AMB must create an RS bit internally to determine which of the 4
ranks to access. RS1 will be used to divide each logical rank inta 2 physical ranks or the DIMM. Logical Rank 0
will be divided into physical ranks 0 and 2, while Logieal Rank 1 will be divided into physical ranks 1 and 3.

Table 55 — R51:0 to rank decode

RS1 RSO )
(created inside the (RS fleld in FBD Rank Accessed
AMB from BAG) commands)
0 0 0
0 1 1
1 0 ‘ 2
1 1 3

In the AMB the BAO bit from the host confroller is used to create RS1. This places the even numbered banks in one
physical rank, and the odd numbered banks in the ather physical rank,

‘The AMB must recreate the BAO signal {o the DRAMS (called dBAO heve), which is done differently depending on
the DRAM density.

Table 56 — dBAG {DRAM BAD) Selection by DRAM ds-nslty

DRAM Density dBAQ (DRAM BAO) bit:
S12Mbit Host BA2

1Gbit Host Row Al4

2Gbit Host Row Al3

The following table shows the physical Jayout of each DRAM type, and how the host controller will view the DIMM.
Table 57 — DIMM addrassing

Physical x8 DRAMSs on DIMM Host Controller View
- ‘ Row | Cdl Row | Col
Rank | Density Bank.s Bits | Bits | RAWKk [ Density |Banks| o its | Bits
S12Mbit 4 14 10 2 1Gbit 8 14 10
1Gbit | 8 14 10 2 2Gbit 8 15 10
2Gbit* 8 15 10 2 4Ghit 8 16 10

* Some QR DIMMSs may nof suppost 2Gbjt DRAMs




