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| Software Proxy Memory Interface

Software Proxy Memory Interface

A software program executing in the microprocessor, it works in coordination with the
external bus interface (EBI) or the internal interconnect bus to access and control various
memories. The memory comprises DRAM and the flash memory. The software program can

be a firmware, a microcode, or implemented in the FPGA.

Software Proxy Memory Interface (SPMI)

B The technical terms of major EBI signals:

Ala] address bus, said ‘a’ is address width

D[d] data bus, said ‘d’ is data width

#CS; #CE chip selection on the host side; chip enable on the device side
HWE write enable

#OE output enable

Timing Diagram of EBI

| /i 3 4 5 b [ §
maginaryclock & | 4 | 4+ [ 4+ [ A [ [ [ 4|2

AsynC, interface: o d""'tASU'"_>¢_"tACC'"_N"'tAHD'"_b""_tNAI'"_b""'tASU'"_N"'tACC""N"'tAHD'_"}
#CE ~ [ T y AR T o
>
#WE
T
#OE tASU: address latch setup time tAHD: data access hold time tWR: write time
tACC: 0ata access time ANA; next acoess interval time tRD; read time

tesr = tasu + tacc + tanp
Bus Frequency = Fltm |Bus Frequency < 200MHz

Random Access Cycle = tgg; + tyar
Burst Access Cycle = tycc + tya;
B The time parameters for DRAM:
Data Retention Time on the Cell: tDRC
Average Periodic Refresh Interval: tREFI (refer to DDR-n SDRAM specification)
Refresh Cycle Time: tRFC (refer to DDR-n SDRAM specification)
Write One Latency: WOL
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Software Proxy Memory Interface

High Speed Memory Bus Interface (HSMBI)

The high-speed memory bus interface using a high-speed transmission hardware to speed up
accessing main memory. The interface is based on the external bus interface, and improving

the timing sequence to enhance performance.

The signals on the interface are used a class of Low Voltage Differential Logic Signal (LVDLS);
the address bus and the data bus are used a type of Low Voltage Logic Signal (LVLS); the

access signals are used a type of Differential Logic Signal (DLS), or the LVLS.

Timing Diagram of HSMBI

Imaginary clocki ! !
T e W e e R R e R
CEm “‘ """"""" tHSMB\ ””””””” ”—}‘ """"""" IHSMB\ ””””””” *’—‘ ""tWR""’ ’—‘ ol to'> ’7
(DLS) ! Holodp, oo WO
WEmMm C egtp i) L _ i
(DLS) ! Working Latch Duis Htimi
OEm gt (elee) ]
(0L3)
»  Symbol and Definition:
tASU address latch setup time | tWR write time tRCD row to column delay time
tRP register/precharge time tRD read time tNOP no operation time
tAHD data access hold time tACC data access time WOL write one latency
tNAI next access interval time | tD gate and wire delay time

tusmpr = tasu + trp t tanp

1
Bus Frequency = —— — ||Bus Frequency = 100MHz
tusmpr t tyar

Memory Access Cycle = tycc + tp

HSMBI Host Controller and 10

HSMBI enable oS CS
HSMBI Host Controller #CS s
(asynchronous SRAM core) AVE WEm, WEp

Aregister of HSVIBI enable: HSVIB! H0E HSMBI Host 10 B8 em, o
Registers of bus: tASU, tRP, tAHD, tNAI ’
Registers of HSMBI DRAM: tRCD. tACC, (D MRd (memory ead) Supply voltage: Ved S gress
A register of auto refresh timer: tREF| Address
[Registers of address with: Bank, Row, Column] Data Data
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Software Proxy Memory Interface

Hardware Platform Architecture

Microprocessor

Core

(*A: SPMI software)

(high speed) <% >— (low speed)
@ Address
A SPMI
*B: SPMI
hard?/vare <= EBI jData 3 S;)//:fﬂ — DRAM —
Access SPMI
NAND
GP10O | #Busy (optional, open drain for interrupting)
aNnm) ]
SPMI DRAM versus DDR-n SDRAM
System on a Chip
Address | Address |
Processor(s) — V —V
________ EBI 2% . SPMI |22
S e Acess | DRAM DDR-n
T Auto refresh SDRAM
Self-refresh
SDRAM K ACCESS > Auto refresh
controller |_Clock [ Self-refresh
DLL
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Software Proxy Memory Interface

SPMI DRAM versus DDR2 SDRAM
1T T2 W T4 5 T§ TT T8 T9 T TW TR T3 T4

Clock .
! '<' ">v | | | |
[DDR2 SDRAM] i wSlngIe Read w ' wRandom Read (continued) i i i i
S 22, Q00 OO0 OO0
SRB g e T S g
DQ U o ;
[SPMIDRAM] S 7 o st " }
Timing | | | | |
senmig @ OO0 . | ==
[SpedBi] - fe g St A IR A e >
D D1 { Dy )

NOTE 1: tEBI = 2 ' tCK

SDRAM Bridge: hardware platform of SoC

System on a Chip Alb
_ Address ,
Microprocessor V] Vv
Ao Data SPMI SPMI
Data . — 7
SDRAM o | Dridge #CER #CER
controller 2%
Clock . DLL i
B #CE1
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Software Proxy Memory Interface

SDRAM DIMM Bridge: hardware platform of X86 personal computer

South Bridge DIMM 1 DIMM 2
SMI ¢ 1 SPD —— SPD
Address
L " N E—
CPU Dt SPMI SPMI
\ILV N— ]
North Bridge SDRAM ) ——
Address
E— DIMM #CE1 T#CER T#HCER
Data )
SDRAM [— bridge
controller |, Access
Clock "IE)_L_I:__E
SDRAM DIMM Bridge Board: hardware platform of X86 personal computer
South Bridge Bridge Board
SMI| == SPD
CPU HCE1 LHCER LHCER
DIMM 1 DIMM 2
North Bridge Address |
: Address | DDR4 —— —
1 SDRAM Data | SPMI . SPMI
Data N NE—
controller &:D bridge
Clock DLL
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Software Proxy Memory Interface

Package Ball-out

DDR2 SDRAM package mapping table
The package ball-out please refer to “JEDEC STANDARD, DDR2 SDRAM SPECIFICATION”.

Input/output of DDR2 SDRAM interface on the device side, and mapping to SPMI

Symbol of DDR2 Type of DDR2 Symbol of SPMI Type of SPMI Symbol of SPMI Type of SPMI
SDRAM SDRAM DRAM DRAM NAND NAND
A0—A15 Input A0—A15 Input ADO—AD15 Input / Output

(address bus) (address bus)
DQ (data bus) Input / Output D (data bus) Input / Output (reserved)
CK, #CK Input (reserved) (reserved)
CKE Input (reserved) ALE Input
#CS Input #CE Input #CE Input
DM Input #OE Input #OE Input
HWE Input H#WE Input HWE Input
HRAS Input #CER Input (reserved)
#CAS Input (reserved) [#Busy] Output
(open drain)
oDT Input ST Input ST Input
(self-test) (self-test)
[#UDQS] Input / Output [#UB] Input [#UB] Input
[#LDQS] Input / Output [#LB] Input [#LB] Input
HRESET Input HRESET Input HRESET Input
Vrer Supply [Ver] Supply [Vee] Supply
Vbba Supply Vbba Supply Vbba Supply
Vssa Supply Vssq Supply Vssq Supply
Voo Supply Voo Supply Voo Supply
Vss Supply Vss Supply Vss Supply
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| Software Proxy Memory Interface

Input/output of SPMI DRAM on the device side, and mapping to EBI DRAM

Symbol of SPMI DRAM Type of SPMI DRAM Symbol of EBI DRAM Type of EBI DRAM

A0O—A15 Input ADO—AD15 Input / Output

(address bus) (address and data bus)
D (data bus) Input / Output (reserved)

(reserved) (reserved)

(reserved) ALE Input
#CE Input #CE Input
#OE Input #OE Input
HWE Input HWE Input
#CER Input (reserved)

(reserved) (reserved)

ST Input ST Input

(self-test) (self-test)

[#UB] Input [#UB] Input
[#LB] Input [#LB] Input
HRESET Input HRESET Input
[Ver] Supply [Vee] Supply
Voba Supply Vbba Supply
Vssa Supply Vssa Supply
Voo Supply Voo Supply
Vss Supply Vss Supply
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Software Proxy Memory Interface

DDR3 SDRAM package mapping table
The package ball-out please refer to “JEDEC STANDARD, DDR3 SDRAM SPECIFICATION”.

Input/output of DDR3 SDRAM interface on the device side, and mapping to SPMI

Symbol of DDR3 Type of DDR3 Symbol of SPMI Type of SPMI Symbol of SPMI Type of SPMI
SDRAM SDRAM DRAM DRAM NAND NAND
AO0—A15 Input AO—A15 Input ADO—AD15 Input / Output

(address bus) (address bus)
DQ (data bus) Input / Output D (data bus) Input / Output (reserved)
CK, #CK Input (reserved) (reserved)
CKE Input (reserved) ALE Input
#CS Input #CE Input #CE Input
DM Input #OE Input #OE Input
HWE Input HWE Input HWE Input
HRAS Input #CER Input (reserved)
#CAS Input (reserved) [#Busy] Output
(open drain)
oDT Input ST Input ST Input
(self-test) (self-test)
[#DQSU] Input / Output [#UB] Input [#UB] Input
[#DQSL] Input / Output [#LB] Input [#LB] Input
HRESET Input HRESET Input HRESET Input
Vrerpa, Vrerca Supply [Ver] Supply [Vee] Supply
Vbba Supply Vbba Supply Vbba Supply
Vssaq Supply Vssaq Supply Vssaq Supply
Voo Supply Voo Supply Voo Supply
Vss Supply Vss Supply Vss Supply
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Software Proxy Memory Interface

Input/output of DDR3 SDRAM interface on the device side, and mapping to HSMBI DRAM

Symbol of DDR3 SDRAM Type of DDR3 SDRAM Symbol of HSMBI DRAM Type of HSMBI DRAM
A0O—A15 Input A0—A15 Input
(address bus) (address bus) (LVLS)
DQ (data bus) Input / Output D (data bus) Input / Output
(LVLS)
CK, #CK Input CEm, CEp Differential Input
(#CE) (DLS)
CKE Input (reserved)
#CSO, #CS1 Input CERm, CERp Differential Input
(HCER) (DLS)
#CS2, #CS3 Input (reserved)
DQSU, #DQSU Input / Output OEm, OEp Differential Input
(HOE) (DLS)
DQSL, #DQSL Input / Output WEm, WEp Differential Input
(HWE) (DLS)
HWE Input [#UB/B1] Input
(LVLS)
#RAS Input [#LB/BO] Input
(LVLS)
#CAS Input [B3] Input
(LVLS)
oDT Input [B2] Input
(LVLS)
HRESET Input HRESET Input
Vreroa, VRerca Supply [(Vee] Supply
Voba Supply Voba Supply
Vssaq Supply Vssa Supply
Vob Supply Voo Supply
Vss Supply Vss Supply

TANG, CHAO-JING




Software Proxy Memory Interface

SPM| DRAM

Applying to a high performance dynamic random-access memory.

Parameters of speed bin: tRP or tACC (use the bigger value to suit the interface), tRCD
B Symbols
Address width of bank: b
Address width of row: r (r<14)
Address width of column: c (c<r)

Mount of storage cell: n

Operation Time of Accessing and Refreshing
B The device refresh parameters
tDRC: decided by the struct of the storage cell, the process technology, and the ‘n’
_tore oy
tREFI = In=2%x>7

trrc = trp + trep ttace + tnop t tyarllgate delay

B The time of random access (tRACC) with data amount (DA)

tracc = trep t+ tyar * DA+tgg * (2 + DA)

B The time of burst access (tBACC) with data amount (DA)

tpacc = trep + tyar * DA+ tgp * 3 + tyec * (DA — 1)

Command Set

Function A[15:14] A[r-1:0] D[7:0]
Data Access 01 Column Address™ Byte
Single Bank Precharge, Random Access 01 Row Address Bank Address
Single Bank Precharge, Synchronization Burst Access 01 Row Address Bank Address
Function End 00 X X
Read Chip Information 00 Page Number V (hardware fixed)
Write Chip Configuration 00 Page Number V (power on reset)
Auto Refresh (all bank) 10 Activating #CER ™

NOTE 1: the device first receives the row address, and then receives the column address (A[c-1:0]) after.
NOTE 2: rolling column address.
NOTE 3: several #CER (#CE for refresh) connect to same #CE to be a refresh group.

TANG, CHAO-JING



Software Proxy Memory Interface

Chip Information

D[7:5] D[4:3] D[2:1] D[O] A[2]=0, A[1:0]
Number of banks Pins of row Width of column Low power activity Info. Page
000: 2 00:11 00: 10 | 6(LP) 0: normal 00: page 0
001:4 01: 12 01: 11 | 7(LP) 1:LP
010:8 10: 13 10: 12 | 8(LP)

011:16 11: 14 11: 13 | 9(LP)
100: 32
101: 64
110: 128
111: 256
D[7:6] D[4:0] A[2]=0, A[1:0]
Mount of storage cell Null Info. Page
00: 128 0 01: page 1
01: 256
10: 512
11: 1024
Chip Configuration
D[7:1] D[O] A[2]=0, A[1:0]
Null Self-refresh Config page
0 0: exit (POR) 00: page 0
1: entry
Bank Refresh Mask
D[7:0] A[7:3], A[2]=1

Mask bits (for low power application only, and masks bank 0 to bank 255)

0: the indicated bank will not refresh

1: normal (POR)

Mask page
XXXXX: 0to 31

TANG, CHAO-JING




Software Proxy Memory Interface

Simplified State Diagram

(Power On>

|
AV4

Reset Procedure

Obtaining chip
information

Self-refresh

Configuring chip
configuration

Auto Refresh

Burst
Accessing

Random
Accessing

——Command Sequence—>
-4 FunctionEnd | = ----- Auto Sequence- - =D

TANG, CHAO-JING



Software Proxy Memory Interface

Timing Diagram

B Random Write
l / 3 4 5 b [ §
Imaginary clock 4 A1 A A1 4] 4] 4] A
(non Signal) o d‘---tEBr---N--.Timer---N---tEBr--->¢---tNA|----N---tEBr---N---tNAl----N---tEm } o
A[I’] r ":p—Row—q """ ?Columr»: """ :pColumrw, """ :p—X—N, """ i
o _— S I ———— 5T
#CE
D S o T S L
I.--A%--RCD.- : T T I_WR_, ————— | e |
Ald L
N N I R O 1
#We L] I O
#OE L
DId] | et et ed e
B Random Read
1 / 3 4 5 6 | §
Imaginary clock 4 rL A
(non Signal) o _'4>---tEBr---N--.Timer---N---tEBr---N---INAF---N---IEBF---N---tNAr---N---tEBr---> o
A[r] r ":p—Row—v, """ :pColumrw, """ :pColumrw, """ :p—X—v, """ i
R I 5T
#CE
B e = R S S
Ald 0L e
N O S S
#We 1] N
#OE I I O T
Dld] | ety | oDy o0y X |
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Software Proxy Memory Interface

B Synchronization Burst Write

1 2 3 4 5 6 1 8 9 10
Imaginary clock # | 4 S £ ] 4 £ 4 £ 4
B e Y I e S

Alr] | et olomy X i
: > ........... '""""""Wo_rkl_ng_&tEh"""""""_" ..................... (!3 ______
#C E R T — [0)
A [ R el T . P WOoL------- ¥
,—“l—;RP:—, T ; = T T~ i = i I_WE_ ————— | ST |
Ald L L e
Al [V [T T T T T

#WE | j'\ L olumn+ column+ Jl_ _____ i

(svnchronization clock)

#OE i |

D[] | letaks oDNLY__ eDNI¥_ DN ek

B  Synchronization Burst Read

1 2 3 4 5 6 1 8 9 10
Imaginary clock # | 4 S £ ] 4 £ 4 £ 4
e S S B e ot N s Y e S e OB

A[r] L U olomy X i
: - '...'..T..'...T..T.T........‘...........‘.......‘..T..‘...T..T.T‘Wo'rki'ng'L'atEhT..T..T.T.T..'....'...T...'...T.T.T...'...T..T..T...‘. ..................... i
#CE R T — [0)

B 1 1 S o S =2 S R

Ald 0 L L
S I e | e | T | —— |

AL L e
#Wwe L] - N
#OE L | ol | | ol | o i
(omonnonzetionloek) ____ - ________ o o L | B
D [d] L eBnk» 2 T oDty DT —X—
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Software Proxy Memory Interface

B Auto Refresh

1 / 3
Imaginary clock & [ 4 | 4 | A
(onsigna) ~ e-tgpe-Ti
AL
#CER |
A4 [
 eMammtee> |
AL L
#WE I
#OE T
Dld] | e

B Chip Information and Chip Configuration
1 /i 3 4

Imaginary clock 4 | & | £ | 4 | A

(onsigne) T eyt
A[1:0] | e gy |
#CE | e
Al [T
A5 LT

HWE N
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Software Proxy Memory Interface

B Self-Refresh Entry and Self-Refresh Exit

Imaginary clock 4

(non signal)

A[1:0]
#CE
Al4
Al5
#WE
#OE
D[O0]

2 3 4 5 6 ! 8 g

f ;

) ~*'"tEBr Lo I AtRFc[n]' """ L0 I Mg~ * €l p e tRFc[n]'::';

i i’_o_"L (‘A" means temperature veration) jl’_ = i

____ ___________________________;_‘TCfiSiSHHQ“? ____________

e S Wit o fsing---
| : | .

. R

! - T T T Tt T T T T T T T T |

S R
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HSMBI DRAM

Applying to a high performance and high-speed transmission dynamic random-access memory.

Parameters of speed bin: tRP, tRCD, tACC
Other items please refer to SPMI DRAM.

Operation Time of Accessing and Refreshing
B The device refresh parameters

Please refer to SPMI DRAM.

B The time of memory access (tMACC) with data amount (DA)

tmacc = trep t tnvar + tusmpr * 2 + (Eaccttp) * DA

Command Set

Function A[15:14] A[r-1:0] D[7:0]
Data Access 01 Column Address™ Byte
Single Bank Precharge, Device Access 01 Row Address Bank Address
Function End 00 X X
Read Chip Information 00 Page Number V (hardware fixed)
Write Chip Configuration 00 Page Number V (power on reset)
Auto Refresh (all bank) 10 Activating #CER™

NOTE 1: the device first receives the row address, and then receives the column address (A[c-1:0]) after.

NOTE 2: random or burst is the same.

NOTE 3: several #CER (#CE for refresh) connect to same #CE to be a refresh group.

Chip Information

Please refer to SPMI DRAM.

Chip Configuration
Please refer to SPMI DRAM.

D[7:1] D[0] A[2]=0, A[1:0]
Null Self-test Config page
0 0: normal work (POR) 11: page 3
1: self-test (a pulse)
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Software Proxy Memory Interface

Simplified State Diagram

Obtaining chip
information

Configuring chip
configuration

<Power On>

|
~Z

Reset Procedure

Activating

Accesr\ :

\

“~~4 Function End

Self-refresh

Auto Refresh

——Command Sequence—
————— Auto Sequence-——-D
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Software Proxy Memory Interface

Timing Diagram

| Write

Imaginary clock |

(non signal)

Alr]
CEm
Al4
Al5
WEmMm
OEm
D (host)

[#LB]

B Read

Imaginary clock
(non signal)

Alr]
CEm
Al4
Al5
WEmM
OEm
D (device)

D (host)

_______________ : F"""““““""ﬂ
|
e ————
4’ tHSMBr"N"'TIMEF"-} 4’ tACC } 4’ tACC } 4’ tACC } 4’ IACC } 4’ tNAl N IHSMBl }
! p—Row—v """ o Column-ve-Colur-ve-Colum-ve-Colum-»™ =~~~ —X—y l
[ _—— _________J [
L > ............................................................................... Workmg Latch ................................................................................. o

e XEr 4t > 4t > 4t ------------- [ — »
e e T T
LI S A o RIS S N
| T HOSt OUIPUI’ : o : ' | I_ ————— |
I A O O O I R R [

L : e 4 b -8 :

. 8 |

) o B T L R Y

: : : : : : _____ | : _____ :

e e
L | T |
e ttie—Lre D0l re Dol re D0ire D0brelr ey |
] T T | T T |

A R N
_______________ t 2 3 &5 6 1
[ ! [ !
| ' | :
___;_IESM_Br_";f_:'T_Im_F:-P 4’ tACC } 4’ tACC } 4’ tACC } 4’ tACC } ;_tN%;;;_t;SM_B\_; ______
! p—Row—v """ pColumrHeColumrHeColumrHeColumrw """"" :p—X—v, """ i
: T I ——— 6T

Pty ¢! NINI NtNt NtNt Nt> :

: _:_E—:__R_CD__I RO D RO D RO D RO D - : i_ _____ :
_ L ____1 o R S
A | o | T |
AR S | TR I

M Dewceread ﬁHostinput? i ----- Mi_ ————— i

Tebe) 2 e 4 5 g

RPN RN RN

i_____ _:o—Bank—n—L—»—Do 1—»—D0 2—»—D03—»—D04—N ______ ~— X—N:_____l
. _ O-lnty-o I |
| eBokre—L— ! o Diire Dl reDiire Db oy
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Auto Refresh
Imaginaryclock 1 |
(onsignd)  €lgg e

Al e
CERm |

A4 L

___ a-Maamumtg> |

Al ¢ 0
WEm N
OEm ]
D[d] | Jex |

Chip Information and Chip Configuration
megnaycock |
(non signal) B P e S PR
A[1:0] | ewer oy |
CEm |

Al4 L L
AL L1
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Self-Refresh Entry and Self-Refresh Exit

Imaginary clock 1

(non signal)

A[1:0]
CEm

L L Nypee === > Mk bl
i :’_ (" means femperature veration) 79—0—“: i
- o-liwrg->

el Wt forfiiing-—-»
o b“‘CrisisFlag_@ __________________________ R R
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Software Proxy Memory Interface

EBI DRAM

Applying to a dynamic random-access memory without refresh command. Its interface is low pin count, and it

such likes as the pseudo-SRAM, but the performance is higher.
Other items please refer to SPMI DRAM.

Operation Time of Accessing
B The device refresh parameters

Please refer to SPMI DRAM.

B The time of random access (tRACC) with data amount (DA)

tracc = trrc t trep + tyar * DA+tgg * (2 + DA)

B The time of burst access (tBACC) with data amount (DA)

tpacc = trrc t trep + tyar * DA + tgpy * 3 + tyec * (DA — 1)

Command Set

Function A[15:14] A[r-1:0] D[7:0]
Single Bank Precharge; 01 Row Address Bank Address
Random Access; 01 Column Address™ Byte
Function End 00 X X
Single Bank Precharge; 01 Row Address Bank Address
Synchronization Burst Access?; 01 Column Address Byte
Function End 00 X X
Read Chip Information 00 Page Number V (hardware fixed)
Write Chip Configuration 00 Page Number V (power on reset)

NOTE 1: the device first receives the row address, and then receives the column address (A[c-1:0]) after.

NOTE 2: rolling column address.

Chip Information
Please refer to SPMI DRAM.

Chip Configuration

Please refer to SPMI DRAM, this chip configuration removes the self-refresh configuration.
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Simplified State Diagram

(Power On>

AV

Obtaining chip

Reset Procedure

configuration |--—---

Random

Accessing

information v\ |
T~o Vi

Configuringchip | «— [ [ qq~ \-----

Activating

Function End

Self-refresh

Burst
Accessing

——Command Sequence—>
————— Auto Sequence-—--D
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Timing Diagram

B Random Write
l / 3 4 5 b T § g 10
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B Synchronization Burst Write
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B Chip Information and Chip Configuration

1 2 3 4
Imaginary clock 4 | 4 | 4 | 4 | 4
(onsignd) -ty ey
""" g

A[1:0] | *#

#CE |
Al4 [T

TANG, CHAO-JING



Software Proxy Memory Interface

SPMI NAND
Applying to the flash memory of NAND type.

Command Set

Function A[15] A[14:0] D[7:2] D[1:0]
Data Access 1 Column Address ™ Byte
Random Access 1 Block, A[1:0]=00 LUN, Plane 0
Synchronization Burst Access? 1 Block, A[1:0]=01 LUN, Plane 0
Block Erase (one block) 1 Block, A[1:0]=10 LUN, Plane 0
Block Erase all Planes 1 Block, A[1:0]=11 LUN, X 0
Page Read / Page Program (one page) 1 Block, Page LUN, Plane 1/2
Page Read all Planes / Page Program all Planes 1 Block, Page LUN, D[2]=0/1 3
Function End 0 X X
Read Chip Information 0 Page Number \Y
Write Chip Configuration 0 Page Number V (power on reset)

NOTE 2: rolling column address.

NOTE 1: the device first receives the block and page address, and then receives the column address after.

Chip Information

D[7:5] D[4:2] D[1:0] A[2]=0, A[1:0]
Size of a page, and a block Number of blocks Number of LUN Info. Page
000: 256, 64KB (legacy) 000: 16 00: 1 (legacy) 00: page 0
001: 512, 128KB 001: 32 01:2
010: 1024, 256KB 010: 64 10: 4
011: 2048, 512KB 011:128 11: 8
100: 4096, 1024KB 100: 256
101: 8192, 2048KB 101: 512
110: 16384, 4096KB 110: 1024
111: 32768, 8192KB 111: 2048

D[7:6] D[0] A[2]=0, A[1:0]

Number of planes Null Info. Page
00: 1 (legacy) 0 01: page 1l
01:2
10: 4
11: 8
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D[7:6] D[O] A[2]=0, A[1:0]
Null Busy status Info. Page
0 0: ready (POR) 11: page 3
1: busy
Chip Configuration
D[7:0] A[2]=0, A[1:0]
Null Config page
0 00: page 0
D[7:1] D[O] A[2]=0, A[1:0]
Null Erase or program reset Config page
0 0: finish (POR) 11: page 3
1: reset
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Timing Diagram
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B Random Write and Page Program
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Synchronization Burst Write
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Release Note

Table of Release Note

Version Release Date Release Note

1.0 2020-05-11 First formal version.

1.1 2020-05-18 | According to the asynchronous SRAM chip which can select data width is single byte
or double byte, the package ball-out can add the #UB and #LB.

1.2 2020-07-27 | To add SPMI DRAM versus DDR2 SDRAM.

1.3 2020-08-03 To beautify SPMI DRAM versus DDR2 SDRAM.
To beautify timing diagrams and correct symbols on them.
To correct the operation time of accessing.

To correct some error words.

1.4 2020-08-24 To define clearly, the symbols CK and #CK are reserved signals.

To rename the “Speed Write” becoming “Fast Write”.

To add a write mode in MRS, and remove the Fast Write from command set.
To rename the “Write” in timing diagram of SPMI DRAM.

To rename the “Operation Time of Accessing and Refreshing” in SPMI SRAM.
To change the number of the Fast Write in SPMI SRAM.

To rename the “SPMI NAND Flash Memory”.

To change the number of the Random Write in SPMI NAND.

W e N U R WDNPRIEWNPRE

To correct some symbols in timing diagram of SPMI NAND.

10.To add an approach of a bridge board.

1.5 2021-04-12 1. To correct the command set and the timing diagram of SPMI DRAM; and to
exchange the read and write timing diagram (SPMI SRAM), by the way.

To modify the Platform Hardware Architecture.

To modify the architecture of SPMI DRAM, and SPMI SRAM.

1.6 2021-08-02 Fixed some bugs of all timing diagram.
Fixed command set of burst access.

Merge SPMI DRAM with SPMI SRAM.

1.7 2021-09-13 Fixed some bugs of all timing diagram.
Remove the power down command in SPMI DRAM.
Modify the Mode Register.

Modify the Operation Time of Accessing and Refreshing.

1.8 2021-09-20 Modify the command set and the function number in SPMI DRAM.
Modify the quantity of periodic refresh command.

Modify the function name in SPMI NAND.

wWoN RR WD RW N RN

1.9 2021-09-27 Modify the SDRAM bridges.

1.10 2021-11-22 Modify the SPMI DRAM versus [DDR-n] SDRAM.
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1.11 2022-02-07 1. Fixed the figures (Platform Hardware Architecture, and SPMI DRAM versus [DDR-
n] SDRAM).
2. Fixed the command set of SPMI DRAM.
2.0| 2022-03-28 | To upgrade SPMI DRAM and SPMI NAND.
To reduce GPIO operation times (switching GPIO is usually slower).
3.0 | 2022-04-08 | To upgrade SPMI DRAM and SPMI NAND.
To remove all GPIO (it is not fast on advanced hardware and software platforms).
3.1| 2022-07-25 | 1. To add EBI DRAM.
2. Fixed all of the Package Ball-out.
3. To beautify the Timing Diagram of EBI.
4. To beautify all of the Timing Diagram.
3.2 2022-08-29 1. To add DDR3 SDRAM package mapping table.
2. The ALE is no more an option on SPMI NAND.
3. To redefine the tDACC and tBACC, and tDACC is changed to tRACC.
4. To shift the location of Operation Time of Accessing.
33 2022-09-26 1. To add Simplified State Diagram.
2. Modify Chip Information.
3.4 2022-10-10 1. Modify the waveforms of burst write and burst read.
2. Modify the Simplified State Diagram.
35 2022-11-14 Fixed the definition of EBI.
Fixed “The device refresh parameters”.
3.6 2023-01-12 Fixed the package mapping table.
Fixed the formula of tRFC.
Rename EtST to ST.
Modify the Chip Information, and remove not needed fields.
4.0 | 2023-02-06 | To add HSMBI DRAM.
4.1| 2023-02-13 | To add HSMBI Host Controller and IO.
4.2 2023-02-20 | To change the wafer process to a low power activity.
To add bank refresh mask for low power application.
43| 2023-03-06 | Redefine SPMI NAND.
4.4 2023-07-17 Modify some definitions (no technical changes).
4.5 2023-08-07 Bug fixed: the command set for auto refresh.

Add pin: #RESET.
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