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Initialization Overview

( Powerlp )
{ M8 Initilalizatim )
( DRAMs Ir'!itializaﬁon )
( za Cali[bratiun )
ME-DRAM ir'm[arlace fraining
(ME—DRAM Write Lwelhg)

( MB-DRAM Read Training )

|

C

Host-MB Training

)

[

C

Mormal Cperation

)

Power up requirements same
as 882

Host initializes MB CWords

Host initializes DRAM MRS
registers

Host issues ZQ command to
DRAM

Host issues CWord write to
start MB-DRAM interface
training

Host does interface training
Normal Operation
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MB Power Up Timin

Step 0,1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
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DCKE[0:1] | Har L Controller G |
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DA/C “ I I : ' | I Controller ‘G \égamees valid logic L Z I ; & ‘ ‘ el I |
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L 1 | | L L | | L
DODT[O::L] “ I I HH ‘ Controller Gu%\)rantees v!id logic ‘ HH HH HH ‘
| | 1 1 I
DCSO0# | 1 Hor L PF Controller (‘BEéfantees high logic
| | | : | |
DCS[n:1]# “ HorlL : : P Controller Guarantees high logic
| | | |
! ! D)) (D))
Y[0:3] ! T Ce T
| | | |
QxCKE[0:1] RegisterGuaranté‘zes low logic 1 » 1 »
i — « I
QuoDTo:1) e -
| . I | |
QxCs{noj# Hi-Z | s 1S
| | |
QxArC HisZ S <
N N
ERROUT# ) — « «
Register Guarantees high logic
- -
tact = 8 cycles tstas = PLL lock
- 6 us
tir = 200 us
Register drives CKE low until ready to transfer input signals ‘ ‘ Register proper function and timing starting from here
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MB Power Up Table

Step power input Outputs
RESET ERROUT
# Vref [ DCK [DCKE| DCS# |DCMD| DQ/S | DODT |QxCKE| QxCK | QxCS |axODT|axcmb # MDQ/S

No Power 0 XorZ|XorZ|XorZ |[XorZ|XorZ[XorZ|XorZ|XorZ| Z 4 4 4 4 4 4

Power

Ramp 0->Vy[XorZ|XorZ L |XorZ|XorZ|XorZ|XorZ|XorZ|XorZ|XorZ|XorZ|[XorZ|XorZ| XorZ | XorZ

Voo

Power 155135

Adjust 132.01:] L [XorZ L [XorZ{XorZ|XorZ|XorZ{XorZ| L z z Z z H Z
Clock start Voo L _|XorZ]|running[XorZ|XorZ|XorZ| Z L L Zz Zz Zz Zz H Z
Drive
CKE/CS Vip L |XorZ]running| L H |Xorz| 7 L L z z Z 4 H z
Apply Vref Voo L |stable|running| L H [Xorz| Z L L z Z z z H Z

Reset

release Vo H [stablefrunning| L H [Xorz| Z L L |running] H L X H Z

Normal
operation Vip H [stable|running] X X X |XorzZ] X X [running] X X X X XorZ

+~ Power up sequence is same as 882 device
+ MB internal circuit calibration is done within the tSTAB time

«» MB doesn’t forward DODT as 882, instead the QxODT is initiated
by MB depending on the CMD and QxODT configuration
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Host RCW to Configure MB

+ Frequency and Voltage RCW to be programmed first

+» No specific ordering requirements for the rest
- Address Splitting Mode
»  Number Input Ranks and Output Ranks
- CKE, DODT Modes
Mirroring Mode
» QxODT values per rank.
» MRS RTT Values
- MRS Masking

Each of these items has been specified in JEDEC TG showings
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Host MRS to Configure DRAM

+» Host issues ZQ commands to DRAMSs

+» MB doesn’t intercept nor response to ZQ
command

+» ZQ command iIs forward to DRAMSs
«» Host iIssues MRS commands
«+ MRS command is forward to DRAMSs
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MB-DRAM interface training

*Host writes CWord, FORC12, to start the
IMB-DRAM training and wait ...

“*MB does write leveling to DRAM
“*MB does RxEn training to DRAM

“*MB return to idle state and ready to start
normal operation
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MB-DRAM Write Level Steps

IMB-DRAM Write Leveling

Idle ‘ Precharge MR1 to Non-Target ‘

2

o D
‘ MR1 Target ‘ D ‘ Q ‘ WAIT_WL

S

T =]

O
D ‘ MR1 Target ‘ RDONE
T

D
Q
S

|
|
\
|

WAIT ‘ MR1 Restore ‘MRZ Restore‘ FINISH ‘

% Set MRL1 for non-target ranks to disable the output drivers.
% Write Level for Target Rank per DRAM spec

1.

o0k W

Set MR1 A7 to 1 for target rank to enable Write Leveling
Send DESELECT/NOP during Write Leveling.

MB waits and assert QODT]x] for that rank.

After X nCK MB generates MDQS

After Y nCK, MB samples MDQ inputs.

MB steps through all phases for optimal MDQS phase.

** Repeat the write level process for each physical rank.
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MB-DRAM RXEn Training Steps

IMB-DRAM Read Training

\L # Ranks
| Precharge | MRS Cycles |
T, ., ™
. . ..
| " I |r.|, | s |m, | e |
— il'__—__‘ __________________________ 3
Roratio I
1 1 1
# iteratior |
€ 1 1
RE CEo_frainam_tFINE  cam_transm_tONE w20 1
|RD | SAMPLE | PH Change IDONE | !
______________________________ '_ 1
‘I’ o bralnam_ WOROWE
t = i
o 2 ;:rrg_;r:i::n":Tﬁ;D | MRS Restore Cycles | RDOME | WAIT | FINISH
Lyon = CSro_trainsm_IMOD =
trean = csro_trainsm_ tREAD or e e "
default AL +CL + 6 + & +4 I o I . [ M, | e |

*

L)

L)

» Send PREA to the physical rank under training.
Enable DRAM to provide data to buffer
RxEn Training Iterations

Repeat for each physical rank defined by number of physical rank
register.

R/ / X/
0’0 0’0 0‘0
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MB-DRAM Complete Training Time

s After enabling the IMB-DRAM training by setting FORC12 to
010b, the Host must wait a predetermined number of cycles
before moving to next step

* Number Cycles = WL Training Time + Read Training Time
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Host-MB Training

“*Write Level
= MB masks Host issued DRAM WL command
» Host enables Host-MB WL by writing to MB
= MB WL Timing same as DRAM
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