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1. RGVHEZ L

< rax

CPU
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‘_F BFEN-REHAR (2)
2. A HIPDAR S

Hic Speaker
i} I

Com : 1 HHEZG K |Eeyboard

s

LCD.
ST Y

S E5CPURIER R ?
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i_’_ BFEO-RFEHRK (3)
3. ¥ME SCPURIERE A R,

R OB, EEBCPURLZ L.
LB B AL BB 1OZF[E], Bimemory = [d],
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PEgEO - (1)

s S3c2410 (core)

ARM920T PA21:0] 444
I

Instruction Instruction External

MMU CACHE Coproc

(16KB) Interface

c13 i) 4
IVEA[31:0]
0 ¥
Il ID[31:0] >
e ARMATDMI AMBA
‘ Processor core Bus
nternal Embedde
> (l | Embedded ICE) : I'F
. DD[31:0] :l::?;:r 5
DW2A[31:0] DWVA[21:0]
C13 -

Data WriteBack |\wpparz1o
el CACHE —® PATag 10

MMU (16KB) RAM

| DPA[Z1:0]
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s S3c2410 (on—chip perpheral devices)

LCD LCD ﬂ t BLIS CONT.
CONT. DA i] E Arbitor/Decode

A
H
USE Host CONT. <|':|'> B <}:{> Interrupt CONT,
Fower
Exthaster <::> B <}:{> Management
NAND CONT. U
MAND Flash Boot <ﬁ> S Memary CONT.
Loader <::I|> SRAM/NOR/SDRAM
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s S3c2410 (on—chip perpheral devices)

UART 0,1, 2

>

LISE Device

>

SOIMMC

Watchdog
Timer

BLIS CONT.
Arbitor/Decode

SPIO, T

WhCl o>

=

>

v
>

G
ey

|2C

125

GPIO

RTC

ADC

Timer/PYWNM
0~ 3, 4(Internal)
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j TN -4 (4)

s S3c2410 (on—chip perpheral devices)

Bridge & DMA (4Ch)

L Clock Generator _
- (MPLL)
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‘_’_ B n-AHsE (5)

s S3¢2410 (Bus Pins)
= ADDR[26:0] (Address Bus)
= DATA[31:0] (Data Bus)
= NGCS[7:0] O nGCS[7:0] (General Chip Select)
= NWE (Write Enable)
= NOE (Output Enable)
= NXBREQ (Bus Hold Request).
= NXBACK
= NWAIT

VIR UENELES
XA S R B YR ?
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1. FAfgas R
= DRAM
= DRAM , SDRAM
= SRAM
= SRAM, SBSRAM, NVRAM

= ROM
= ROM, PROM, EPROM, EEPROM, FLASH

DRAM. SRAMFIROMZEIE L4 A [F) S AEMR L ?
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2. N[E) g a8 L
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3. By R B P
= Read

- T X

I |
H— tdiCLK L-MSLT

|
| | &> td{ CLKL-MSH)
k—————hmmr+————q I |
| |
Data | i ’< )
I | | |I
| | teniNiR—t—nt |
/OE | | ———> th(D)R
\ /
/CS '
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3. AP IF e (48)

= Write

5
Add | )(
I
I

/¥E *1 /’_
/Cs *k /F_

HE2LGRWERCEFE 20wz




i_’_ FERED-SRAM (1)

1. ¥R

= SRAM: Static Random Access Memory

= Type
= ASRAM (Asynchronous SRAM)
= SSRAM (Synchronous SRAM)

= Interface Signal
=« Data (I/0)
« Address (I)

= Control (I)
/R ®R/W), /W, /CS
MEMCLK, Mode, <+**+* (SSRAM)
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2. ASRAM-#%% (IS61C64B)

= S0] TSOP
L —_—
* [ 1 281 vce OE [ 22 213 A10
a2 2 o100 W A1 [ 23 20[J CE
Ao ] 24 19 1o7
AT [ 26 ] * A8 [ 25 18] 106
A6 [ 4 25 as * [ 26 17 [ 105
A5 [ s 24[] Ao WEEE? 15%If54
vce [ 28 15[ /03
A s 23] At1 O @ 14 1 GND
A3 7 22[] OE A2 ]2 13 voz
a2 s 21 ] A10 a7 3 123 ro1
Al q ) {ﬁ AB E 4 11 j 1100
AO E 10 19% /07 A5 L s 0L Ao
! 'Yy m [ o[ A1
lioo [ 1 18[] 1vos Az ]z s[ A2
o1 [ 12 17[] 1os
oz [ 13 16[] 1104
GND [] 14 151 o3
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i_’_ FERED-SRAM (3)

2. ASRAM-4514 (IS61C64B)

AO-A12 |:>| DECODER ::>| MEnﬁgﬁﬁtﬁﬂm\

VCC —»
GND ——»

1l®]

DATA COLUMN 1/O

CIRCUIT

CONTROL
CIRCUIT

1/O0-VO7

=R

HE2LGRWERSEFHE 20wz



FERED-SRAM (4)

2. ASRAM-E{HE# (1S61C64B)

N

it

Mode WE E O©OE |/OOperation VccCurrent
Not Selected X H X High-Z Ise1, lse2
(Power-down) X X X High-Z lsg1, lse2
Output Disabled H L H High-Z lcc
Read H L L Dour lcc
Write L L X Din lcc

wWR/WER /OEFRBER, SHIALAGR?
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i_’_ FiER#EN-SRAM (5)

2. ASRAM-HFF (1S61C64B)
= Read
ADDRESS X X
OE #: 71

CE

DouTt

tDOE ————=
>'||< L tLZOE

—-— tHZOE —=

%

—t tACE

-t {LZCE —

HIGH-Z

-

L*THECE —_—

X

DATAVALID a—

REZH A A®E?
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FERED-SRAM (6)

2. ASRAM-B}F (ISSI61C64B) (42)

= Read (&%)

~10ns
Symhbol Parameter Min. Max.
tre Read Cycle Time 10 —
fas Address Access Time — 10
foHa Output Hold Time 2 —
tace  CE Access Time — 10
tboe  OF Access Time — 5
ftizoe®  OF to Low-Z Output 0 —
thzoe® OF to High-Z Output — 5
fLzce1® CE to Low-Z Output 2 —
thzce®  CE to High-Z Qutput — 5

HELGRNEREFFHE
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ADDEESS

CE

WE

DouT

DiM

1 RN -SRAM (7)

2. ASRAM-E}F# (ISSI61C64B)  (4E
Write

/13
o/

-t twic -
—t— THA —-

i {55, - ‘--— tscE
|

L W |

\‘\1’

- taw
- L ZWE —-}(

- tPWE
-+—— tHZWE
HIGH-Z
-— S0 —= - tHD _-..
DATA-IN VALID

DATA UNDEFIMED
HELEBNERSEER 22



FERED-SRAM (8)

2. ASRAM-B}F (ISSI61C64B) (42)
s Write (&)

~10ns
Symbol Parameter Min. Max.
twe Write Cycle Time 10 —
tsce  CE toWrite End 4 —
taw Address Setup Time to Write End g —
tHa Address Hold from Write End 0 —
tsa Address Setup Time 0 —
tewe  WE Pulse Width 8 —
tsp Data Setup to Write End 8 —
tHD Data Hold from Write End 0 —
thzwe® WE LOW to High-Z Output — 6

tzwe®  WE HIGH to Low-Z Qutput 0 —
HBLEBRHERSEER 22



i_’_ FiER#EN-SRAM (9)

2. ASRAM-CPU%
M iﬂﬂb5§@'

/RE|=————>|/WE
/RE |— | /RE

CPO

/CE |=——| /CE L

DATA[T:0]|&——>| DATALT:0]
AD[15:0]

MR CPUAH—/IR/W/E S KHFILS B FE~ReadfIWrite, if
T
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1 R NO-SRAM (10)

2. ASRAM-CPU% ¥
. HibESEERILBEE (RPN EESS)

CPU SRAR

/RE
/RE
/CE.

AD/DATALT:0] DATALT:0]

ALE

MEEL FRAMOMEAR KUY, it EREmAb#?
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FRRENO-SRAM (12)

3. SSRAM-Pin description (1se4Lr6432)

AD, A1 Synchronous Address Inputs. These
pins must tied to the two LSBs of the
address bus.

A Synchrenous Address Inputs

CLK Synchronous Clock

ADSP Synchronous Processor Address
Status

ADSC Synchronous Controller Address
Status

ADV Synchronous Burst Address Advance

BW1-Bw4 Individual Byte Write Enable

BWE Synchronous Byte Write Enable

GW Synchronous Global Write Enable

CE,CE2, CE2 Synchronous Chip Enable

OE Output Enable

DQa-DQd Synchronous Data Input/Output

MODE Burst Sequence Mode Selection

Voo +3.3V Power Supply

GND Ground

Vooo Isolated Output Buffer Supply: +3.3V or
2.5V

7 SnoozeEnable

DQPa-DQPd  Parity Data /O

HE2LGRWERCEFE 20wz



FEREN-SRAM (13)

3. SSRAM-4E#2] (3—1) (1S64LF6432) Hihtize

MLUE

20

CLK

BINARY
COUNTER

(B

AT
ED— 64Kx32

O __
:.DF::' w CLR MEMDRT
ARRAY
16 14
A . D Q s’
ADDRESS
REGISTER
—t—= LK
a2 az
L1 L2| r3| |L4 L5 LG

HE2LGRWERCEFE 20wz



FEREO-SRAM (14)

3. SSRAM-45#4) (3—2) (1564LF6432) (iR RrBE D)

L2 L3

L4

D

= LK

D

BW3
(X32/%36)

DCi24-DAn

= CLE

DQ32-DA2s
BYTE WRITE
REGISTERS

BYTE WRITE
REGISTERS

o

o

T

D

BwW E

(x3I2N3E)

=N

BT —

(x32N3E)

D
DQe-DAn

= CLK

DQ16-DQ9
BYTE WRITE
REGISTERS

BYTE WRITE
REGISTERS

Q

o

Fo ;0 IN'D

L5

L9
WA SNV AT

L&



‘_’_ FEREN-SRAM (13)

3. SSRAM-%5#4) (83—3) (1s64Lr6432) (¥edE1/08%])

— L1|
CE2

—
|/

L3

LT

|Lq

ENABLE

L D Q
L= CLE

REGISTER

L8| JLo L5

L6
I
INPUT 32
REGISTERS g DATA[32:1]
CLK OE

Ip

ENABLE
DELAY
REGISTER

o
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FERENO-SRAM (16)

3. SSRAM-True Table 1 (IS64LF6432)

Address

Operation Used CE CE2 CE2 ADSP ADSC ADV WRITE OF DQ
Deselected, Power-down Mone H X X X L X X X High-Z
Deselected, Power-down MNone L X H L X X X X High-Z
Deselected, Power-down MNone L L X L X X X X High-Z
Deselected, Power-down MNone X X H H L X X X High-Z
Deselected, Power-down Mone X L X H L X X X High-Z
Read Cycle, Begin Burst External L H L L X X X X Q
Read Cycle, Begin Burst External L H L H L X Read X Q
Write Cycle, Begin Burst External L H L H L X Write X D
Read Cycle, Continue Burst Next X X X H H L Read L Q
Read Cycle, Continue Burst Next X X X H H L Read H High-Z
Read Cycle, Continue Burst MNext H X X X H L Read L Q
Read Cycle, Continue Burst Next H X X X H L Read H High-Z
Write Cycle, Continue Burst Next X X X H H L Write X D
Write Cycle, Continue Burst Next H X X X H L Write X D
Read Cycle, Suspend Burst Current X X X H H H Read L Q
Read Cycle, Suspend Burst Current X X X H H H Read H High-Z
Read Cycle, Suspend Burst Current H X X X H H Read L Q
Read Cycle, Suspend Burst Current H X X X H H Read H High-Z
Write Cycle, Suspend Burst Current X X X H H H Write X D
Write Cycle, Suspend Burst Current H X X X H H Write X D




FERENO-SRAM (17)

3. SSRAM-True Table 2 (IS64LF6432)

|

Function GW BWE BW1 BW2 BW3 BW4
Read H H X X X X
Read H L H H H H
Write Byte 1 H L L H H H
Write All Bytes H L L L L L
Write All Bytes L X X A X X

HE2LGRWERCEFE 20wz



FEREENO-SRAM (18)

3.SSRAM-Interleaved Burst Address Table

External Address 1stBurst Address 2nd Burst Address 3rd Burst Address

A1 A0 A1 AD A1 A0 A1 A0

00 01 10 1

01 00 1 10

10 11 00 01

11 10 01 00
/‘ How about liner burst address?

A1, A0 =11

o
./

ARLEGRNERSEFE 2wz



FEREN-SRAM (18)

3.SSRAM-The Interface With CPU
- Processor with SSRAM Interface

CEn CS
CLKMEM CLK
SSADS ADSC
Vee ADV
SSOE OF
CosxX e ~=  SBSRAM
BE[3:0] BE[3:0]
A[(N+2):2 A[N:0]
D[31:0] | D[31:0]

Vee ADSP
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* FEREN-SRAM (19)

4. HIE
= fREF
int * mydata ad= (int *) 0x800000;
*mydata ad= 11;
= RE

int mydata;

mydata=11:

HELEBNWNERSESE w2



‘_'_ FhfavE N -DRAM (1)

1. #k

= DRAM (Dynamic RAM)
= DRAM
= SDRAM

= Interface
« /RE, /WE
= /RAS, /CAS
= Add
= Data
a CLK, *ee+ (for SDRAM)
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FiaiE 0 -DRAM(2)

2. DRAM (41C16256)—-Package

40-Pin TSOP (Type Il) 40-Pin S0OJ
L Sl
veo 1@ 40[ 1] GND vee [11® 4[] GND
oo [T] 2 3610 1015 oo [] 2 30[] 1015
o [ 3 381 1014 vo1 [ 3 18] 11014
o2 [T]4 at 1] o3 , ,
) oz [ 4 7l rota
o3 [[]s 36 [ ]] o1z 403 [ 36 [] 1012
vee [T 6 35| ]] GND ' 5 '
o4 [T 7 4[] 1ot VCC [] 6 35{] GND
os [T s 33[ ] 1010 vo4 [7 34[] 1on
los [T e 32[T] woa lios [ 8 3a[] vo10
o7 [T 10 M T 1vos o6 [] 4 a2l vog
o7 [ 10 31[] 1vos
NG [] 11 30[] NC
NG [T 1 3011 NC NC [ 12 20]] LCAS
NG [[]12 201 1] LCAS WE [ 13 28 [] UCAS
QeI [Tl UCAS RAS [ 1 27[] OF
RAS [T 14 27[T] O ne i % g
NG [T] 15 2% [T] a8 [ 15
Al [[]17 24[ 1] A6 CYRERY 24[] As
A2 [T]1e 23[ 1] as Az [ 18 23[1 As
A3 119 2[1] a4 A3 [] 18 22[] A4
VCC [ 2 21 ] GND VCC [ 20 21[] GND

HE2LGRWERCEFE 20wz




FiEaiE 0 -DRAM(3)

3. DRAM (41C16256)-Function Block

CAS > WE > OE
CLOCK CONTROL CONTROL
GENERATOR =l »| Loaics WE o1 Loacic
o
y yy™
— RAS | . DATA I/O BUS <}:">
RAS
CLOCK e
GENERATOR] [©
COLUMN DECODERS
REFRESH SENSE AMPLIFIERS @
COUNTER i
L <}:> VO0-1/015
-
(K]
o
<
o 5
o] MEMORY ARRAY
0 262,144 x 16
[
L
ADDRESS g
oAE BUFFERS 5 N
' nd

HELGREASRMEC I FH 2062



a4 N -DRAM(4)

3. DRAM (41C16256)-True Table

Function RAS LCAS UCAS WE OE Address tritc 1/O

Standby H H H X X X High-Z

Read: Word L L L H L ROW/COL DouT

Read: Lower Byte L L H H L ROW/COL Lower Byte, Dour
Upper Byte, High-Z

Read: Upper Byte L H L H L ROW/COL Lower Byte, High-Z
Upper Byte, Dour

Write: Word (Early Write) L L L L X ROW/COL Din

Write: Lower Byte (Early Write) L L H L X ROW/COL Lower Byte, Din
Upper Byte, High-Z

Write: Upper Byte (Early Write) L H L L X ROW/COL Lower Byte, High-Z

Upper Byte, Din

Read-Write L L L H—-L L—=H ROW/COL Dour, Dn
Hidden Refresh Read L—-H—=L L L H L ROW/COL  Dour
Write L-H—L L L L X ROW/COL  Dour
RAS-Only Refresh L H H X X ROW/NA High-Z
CBR Refresh H—L L L X X X High-Z

HE2LGRWERCEFE 20wz



a4 N0 -DRAM(5)

3. DRAM (41C16256) -Timing (Read Cycle)

RC
- tRAS ao| |t TF'.P—I-
3 i
RAS R ; 2
- tCeH -
l— [RSH ——— —a— TRRH —g
{CRP - tRCD o = (O AS =t T L Hoe
UCAS/LCAS X \ af f

— tAR .
- tRaD | - RAL

1A Rt w=1-tRAH 145 Ctn - - =t tCAH

ADDRESS Row ;( Column K X Row
|-|—-IF'.CS -n-l = TR H ]
WE ;r’ N
-t tA -
- RAC -
tCAC - et {OFF (1]
1CLEC et
/0 Open { X Valid Data }— Open —
{0 s - - = {00
— ¥
OF \

ﬂ—tDES—'-'
TeE NG RIT ITRE T 'F I

. 2



tRC

4 0 -DRAM(6)

3. DRAM (41C16256) -Timing

(Write Cycle)

RAS

tCRP
UCAS/LCAS

ADDRESS

o

‘

-t tRAS - ;-— tRP
!
S'i 7 “
t tCSH
- RSH —
- tRCD ———— | (CAS ICLCH-
X V4
= tar -
- tRAD — |- tRAL -
tASR —f et | |t—a=t- TRAH TASC - - tt— {CAH -
- tACH —
X Row _K )f Column ;K X Row
|t fCwiL
- tRWL——
- tWCR -
- WS —- - PWCH —-
- WP ——— -
K
-t tDHR
- (DS - - DH —=

X valid Data

X

HE2LGRWERSEFH 20wz



3. DRAM (41C16256)-Timin

a4 N -DRAM(7)

g (Read Write Cycle)

RAS

UCAS/LCAS

ADDRESS

TRWC
- tRAS S e A
!
el tcsH -
- tRSH -
f}“ | — TR | - ICAS —1CLCH —— -
= taR N
i TRAD | tRAL -
tASR ] |- tRAH TASC =t e (T AH e
- ACH —
Row Column K X Row
-l tRWD -] |- .'-=| toWL
tRCS - - ICWD | |t =t TRAL
- tAaWD - Q—»ItWF'
- TR, il
| tRAC -
tf:.l‘!".':: -
ICLE |t 105 Ll - toOH
Open Valid Dout 3} Valid Din Open

tor




i_’_ a0 -DRAM(8)

3. DRAM (41C16256)-Timing (Refresh)
= /RAS-only

i iRC -
g tRAS | |- tRP -
RAS K

tCRP IRPC ~fmt—t
UCAS/LCAS

[ASR fRAH
ADDRESS Row X  Row

HE2LGRWERCEFE 20wz



i_'_ FiaiE 0 -DRAM(9)

3. DRAM (41C16256)-Timing (Refresh) (Cont.)
= /CAS—Before—/RAS

| — [RP —| | IRAS - {RP | | IRAS -
SO S | ) —
IRPC — {CHR +H— fRPC — t{CHR
fCP - ICSR - ICSR
UCAS/LCAS ﬁ(— J’_—l(—

HE2LGRWERCEFE 20wz



g N -DRAM(10)

3. DRAM (41C16256)-Timing (Refresh) (Cont.)
= Hidden

- tRAS
RAS b ﬂ J/
tCRP. PSS (= [ —— - tRaH TCHR, e
UCAS/LCAS ; _’E. le‘_
il L

- tRAD - tRAL
tAsSh RAH tASC tCﬁI.H
ADDRESS i Row ; Column
tAas
RAC
--—tcp.r:-—-;‘ HOFF(2) gt

ICLT e
Ife] Open —f X Valid Data Openm

toE — | -l—l-l— toD
— tORD
OE

WE = HIGH; OE = LOW
HRELEBRNERMSEEE 2052




RN -DRAM(11)

3. DRAM (41C16256)-Timing (page mode Read

tRASP | |-—=—1{RP
RAS ™ g
i tcsH e tP ol 1) — —— {RSH ——]
1T R Pt | | tRCD — == CAS, Lt P | |t AS, =1 o] |=iCAS, - =ttt P
CLCH tCLCH tCLCH
LUCAS/LCAS / E, 'ﬂ* \ 'ﬂ
ot tar -
lt— {RAD — ] -l tRAL -
1asR TASC - —s..E—tht.iﬁ-SG—::r tCaH EASC: -] || tCAH
ADDRESS Row ): Column K XGUIumn )I:D::Jlumn K XRDW
tRAH - -l tRRH
IRCS ] TRCH =t -
WE \
- A, | - tas, 1A, it
-t TRAC o tCPA, = TP A ——
TCAC - TCAC = -
1L Z et HOOH e tOFF
o Open ¢ X Vvalid Data Valid Data J=Open
[ (] SEE- . - 1oE
{OES - - —{OE S —= oD
—_— —
OE N 7
|t {OE P —

REARFRITOMRE T F L P77 4



RN -DRAM(12)

4. SDRAM (42S16100)-Package

vDD [
ooo 0
D1 [

GHDO [

| -

(== T I I o N R TR T 8

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

e

&0
409
48
47
46
45
44
43
42
41
40
20
28
37
26
35
24
33
32
21
20
29
28
27
26

11 GMD

11 oois
1] DG4
1] cHD
1] D13
1] Doz
11 VDD
11 D11
11 D10
1] =HMDO
11 oo

1] Dos

1] vDDo

11 NC
] vDam
1] CLK
1] CKE
11 NG
11 A9
11 A=
11 A7
11 A&
11 A5
11 A4

M cne FEE

. 2



RN -DRAM(13)

4. SDRAM (42S16100)-Specific Pins
CKE: B4 i gedziiil
HIGH: HXX
LOW: Tox% CEEHR, W)
LDQM, UDQM: W{RF T Hlfr
Low: A&
Read: same /OE, output data
Write: in buffer enabled, data can be write
into
High: B2
Read: output high impedance
Write: data cann't be write into

= All: Bank selection
A10: R/W Selection (EH)

HE2LGRWERCEFE 20wz



i35 N0 -DRAM(14)

4. SDRAM (42S16100)-Function Block

CLK =
CS—»| COMMAND o« k>
RAS —»| DECODER con g | | | MEMORY CELL
CAS ! ARRAY
'311;_2: CL;C.I{ ! _—{> ADDRESS E e
BUFFER |
A1 —»| GENERATOR |- MODE 11 izl BANK 0
_ REGISTER o ! - DQM
+ " ! - SEMSE AMP 10 GATE DATA IN
—1lz1 T = BUFFER
A10+> 1 >| Slluw m 16 Lo
= = . 1
1 AES HIEE |
A9 —> REFRESH | ] € =1 = k1 = Er ::)I COLUMN DECODER <> DQ0-15
AB — CONTROLLER LEild i ou =l 12l &
AT —» ' CONTROLLER US ol |° i :: :r - :r:: VY
= o
Ab — REFRESH ; i - SEMSE AMF 10 GATE |<‘_'> DATA OUT
e BUFFER
COUNTER .
Al = Y " 16
.A.B_h — g T
D | | MEMORY CELL
if:: ¥ E § '.?'.C:-ELE. ARRAY =— VDDNVDDOQ
4 ROW o <— GNDIGNDQ
o T ADDRESS = BANK 1
— F BUFFER ol!
- 11 110 i
ADDRESS =
| LATCH 2 -

HEAARTFRTOKE T F L e e



i_’_ RN -DRAM(15)

4. SDRAM (42S16100) —COMMAND

= Format (the state Active Command

of relative pins at CLK | b
rising edge of CLK)

CKE HIGH

G I

AD-A9 ROW

A10 ROW

BAMEK 1

X x X (|

Al

BAMK O



g N -DRAM(16)

4. SDRAM (42S16100)—COMMAND (cont. )

= Commands

CKE

Symbol Command n-1 n CS RASCAS WEDQM A11 A10 A9-A0 1/On
MRS Mode Register Set H X L L L L X OF CODE X
REF Auto-Refresh H H L L L H X X X X  HIGH-Z
SREF Self-Refresh H L L L L H X X X X  HIGH-Z
PRE Precharge Selected Bank H X L L H L X BS L X X
PALL Precharge Both Banks H X L L H L X X H X X
ACT Bank Activate H X L L H H X BS Row Row X
WRIT Write H X L H L L X BS L Column X
WRITA Write With Auto-Precharge H X L H L L X BS H Column X
READ Read H X L H L H X BS L Column X
READA Read With Auto-Precharge H X L H L H X BS H Column X
BST Burst Stop H X L H H L X X X X X
NOP No Operation H X L H H H X X X X X
DESL Device Deselect H X H X X X X X X X X
SBY Clock Suspend / Standby Mode L X X X X X X X X X X
ENE Data Write / Output Enable H X X X X X L X X X Active
MASK Data Mask / Output Disable H X X X X X H X X X HIGH-Z

HE2LGRWERCEFE 20wz



1 RN -DRAM(17)

4. SDRAM (42S16100)-COMMAND (cont. )
= MRS (Mode Register Setting)

Input Pin Field
A11, A10, A9, A8 Mode Options
AB, A5, Ad CAS Latency
A3 Burst Type
Azi AT i Al Burst Length

HE2LGRWERCEFE 20wz



i_k RN -DRAM(18)

4. SDRAM (42S16100)-COMMAND (cont. )
s Mode Register (cont.)

M6 M5 M4 CASLatency
LatencyMode o 1 0 2
o 1 1 3

M11  M10 M9 M8 M7 Write Mode

Mode Register Set

| 2| 2

A 0 0 0
A 1 0 0 Burst Read & Single Write
0 0 0 0 Reserved Test Set

Note: The reserved values are not listed here

HE2LGRWERCEFE 20wz



g N -DRAM(19)

4. SDRAM (42S16100)-COMMAND (cont. )
= Mode Register

M2 M1 MO  Sequential Interleaved

BurstLength 0 0 0 1 1
0 0 1 2 2
0 1 0 4 4
0 1 1 8 8
1 1 1 Full Pa ge Reserved
M3 Type
Burst Type 0 Sequential
1 Interleaved

HE2LGRWERCEFE 20wz



j TR 0-DRAM(20)

4. SDRAM (42S16100)-State machine-1

L1

AUTO
REFRESH

LZ L3

HELEBNWNERSESE w2



4. SDRAM (42S16100)-State Machine

Automatic transition following the L1
complation of command execution.
m—e Transition dus to cormmand input.
CHE_
L J
CKE
BAMNK
BsT ACTIVE
WRIT READ
WRIT
WRITA REALD:
READ iy
. WRITE / \
E - WRIT
cLocK CKE
SUSPEND WRITA
CKE_ ¥ WRITA READA
CKE WRITE WITH
AUITD
PRECHARGE FRE
FRE FRE
L J
FRE PRE-

POWER APFLIED e P CVWER ON

CHARGE

ACTIVE
POWER
DO

READ

READA  CKE

¥ CKE_

READ'WITH
AT
PRECHARGE

iR N0-DRAM(21)

L2

READ

CRE_

CLOCK
SUSPEND

CKE

L3



iR N0-DRAM(22)

4. SDRAM (42S16100)-Timing

s Burst read

cOMMAND __READ A0 ¥

toRAD=2

UDCM : PR : :

LM : : Vi

\ :

HI-= i
DQO-DG 7 : f {Dout AT DoUT AT et
READ (BAMK O) ] DIATE MASK :l_n:-.wEH'. BYTE) ]
CATES MASKE (UFFER EYTE ey =) —_ —
: : CAS latency =2 | burst length = 4

HELEBNWNERSESE w2



j TR 0-DRAM(23)

4. SDRAM (42S16100)-Timing (cont.)

s Burst Write

RV [ I N I N N I N O B

COMMAND Y WRITE X

Dﬂ—([:;lhlﬂl X Dn1 X Dn2 X Din3 )

N\ BURST LENGTH B

CAS latency = 2,3, burst length = 4

HELEBNWNERSESE w2



iR N0-DRAM(24)

4. SDRAM (42S16100)-Timing (cont.)

= Interval between read command

COMMAND ~YREAD A0Y READ BOY

DQ ?—:(Dcur A0Y Dout BOY Dout B1YDout B2 X DOUT B3 e

«—»tccD L
READ (CA=A, BANK 0) READ (CA=B, BANK 0) CAS latency = 2, burstlength = 4

HELEBNWNERSESE w2



AR N -DRAM(25)

4. SDRAM (42S16100)-Timing (cont.)

= Interval between write command

> tccD

COMMAND XFJHITE ﬁﬂx WRITE B@<

DQ Dinv AQO X DinBO X Din B1 DinBZ X DINB3

WRITE (CA=A. BANK 0] WRITE (CA=B, BANK 0) CAS latency = 3, burstlength = 4

tccd at least one clock!
If WRITE before READ or WRITE after READ what will happen?

HELEBNWNERSESE w2



R0 -DRAM(26)

4. SDRAM (42S16100)- Connection

= With on chip interface

/ABE w|/HE
JCAS s |/cAs
/RAS | /RAS
/5CS o | /CS
-
2410  All > | BA o
SDCLEO »|CLE S
SDCKE > Eﬁiu 2
DOE[1:0] 7| i
A10-0 = 4100
DATA15-0
DATA15-0 [< T

HE2LGRWERCEFE 20wz



1.

FERENO-DRAM(27)

SDRAM (42S16100) - Connection

= Without on chip interface

GOFS

Clkout
/DS

/PS
R/H
/STROBE

A(22-0)
EDY

DATA15-0

u

/SDWE
/CAS

]
5 /RAS
E: JISx
0 All
7 SDCLED
SDCEE
) |
A10-0

DATA15-0
_’.._

\;L\r v VY Y v ¥

/HE

[/CAS

/RAS
/C5

BA
CLE

CEE

LDEQ
HDEQ
A10-0

DATA15-0

YOOT91

A~

HE2LGRWERCEFE 20wz
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fEHIDRAM, XS gufe Rmng ?
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j AR 0-DRAM(28)

L SRAMAIDRAMAZEfE F 2 1 X 71 2

HELEBNWNERSESE w2



FREN-ROM(L)

1.

= ROM (Read only memory)
= Program type
ROM, PROM, EPROM, EEPROM
FLASH (NOR, NAND)
= Data bus
Parellel, Serial
= Interface
Parellel (same as SRAM)
Serial
« SPI (Serial port interface)
« 12C

HELEBNWNERSESE w2



FRRENO-ROM(2)

2. EEPROM (25C02, SPI) -Packge

[ Chip Select
SCK Serial Data Clock
CS S| Serial Data Input
SO SO Serial Data Output
WP GND Ground
GND Vee Power
WP Write Protect
HOLD Suspends Serial Input

HELEBNWNERSESE w2



FRREN-ROM(3)

2. EEPROM (25C02) -Function blocks

VCe GND
STATUS - 256 x 8/512 x 8
REGISTER MEMORY ARRAY
: : t
|
DATA
—_— REGISTER
s i ADDRESS oen
DECODER
4#
B MODE
o5 — » DECODE ale
- LOGIC .
Wp —————9 i
SCK ————— CLOCK S0
HOLD

I ERFEITIMRE T 'F P A7 7 ¥4



j FRREO-ROM4)

2. EEPROM (25C02) —Serial port

MASTER: the device that provide clock (OP-
CODE)

SLAVE: Input clock (OP—CODE)
Transmitter: SO

Receiver: SI

Rate: the frequency of clock

MSB: the most significant bit, generally the
first Transmit or receive bit

OP-CODE: the first byte transmit to slave
following /CS transfer to LOW

HELEBNWNERSESE w2



FRENO-ROM(5)

2. EEPROM (25C02) —Op—Code

Name Op-code Operation Address Data(Sl) Data (S0O)
WREN 0000 X110 Set Write Enable Latch - - -
WRDI 0000 X100 Reset Write Enable Latch - - -
RDSE 0000 X101 Read Status Register - - D7-Do....
WRSR 0000 X001 Write Status Register - D7-Dg -
READ 0000 Ag011 Read Data from Array A7-Ap - D7-Dg,...
WRITE 0000 Ag010 Write Data to Array AT-Ap D7-Dq.... -

HE2LGRWERCEFE 20wz



CcSs

SK

DM

FHEREN-ROM(6)

2. EEPROM (25C02) -Synchronous data timing

WViH
WViL ¥y
tcss =t sH -

e {53

VH m e e e e e e = = — .
ViL H L
15l =—f—1tH
VIH
Vi vALb OO
| tv I *tHﬂ-—I — tDIS
YO0 X LH.GH.E

HELEBNWNERSESE w2



BEEMEREDN-ROM(7)

2. EEPROM (25C02) -Timing—WREN/WRDI

WREN Timing

CS

o i

o XRXOOOCCKXXXXXXXX_ WREN OP-CODE X )XOQUOOOQCKXXXXXX)
Dour HIGH-Z

WRDI Timing

Cs ]

K QURNRNRRRERERNY

P XXX KKXXKN____WRDI OF-CODE

Dour HIGH-Z

HELEBNWNERSESE w2



j FHEREN-ROM(8)

2. EEPROM (25C02) -Timing-WDSR

s T\ /
s« MU

DATA IN
Din Instruction 7\B A 5A 4 140

Dout

HELEBNWNERSESE w2



j FRREO-ROM(8)

2. EEPROM (25C02) -Timing—RDSR

RDSR Timing

s\ /

ROOOOOUKKXXX XXX
DATA OUT

Dot 20000000

HELEBNWNERSESE w2



j FERENO-ROM(10)

2. EEPROM (25C02) -Timing—READ

cs \ /

s« _JUuiuduiiitiuididididuduyL

Instruction BYTE Address
Din m\ 2NV ©.0.6.0.0 000 Sy

DATA OUT

Dout 29.000900

HELEBNWNERSESE w2



j FaREn-ROM(11)

2. EEPROM (25C02) -Timing-WRITE

CS_\ /-
s MU U LU LU LU UIUL

Instruction BYTE Address DATA IN
Din - X0\ [\ 9006066900 396060900

Dout

HELEBNWNERSESE w2



j FREN-ROM(12)

2. EEPROM (25C02) —Connection with DSP

SPICLE } o UK
EEPRON
2410 ol (SPI)
—y
SPINT p= S0
SPINO = B

/CSHEEAERMERBSHINEINEE?
MR BATASPIED, W ffH25C027
RELEBNERMSESE 22



j FERENO-ROM(13)

2. EEPROM (25C02) -Programming

= Initial SPI port of 2410
= Send WREN to EEPROM
= Write data

= Send command
= Send address
= Send data

= Read data

= Send command
= Send address
= Get data

HELEBNWNERSESE w2



FaREN-ROM(14)

3. EEPROM (24C01, TIC) -Package

~—— AQ-AZ Address Inputs
A0 [11 8[] vce SDA Serial Address/Data 1/0
A1 [ 2 0 wp SCL Serial Clock Input
A2 [13 5[] scL WP Write Protect Input
GND [] 4 5[] SDA Vee Power Supply
GND Ground

HELEBNWNERSESE w2



FERENO-ROM(15)

3. EEPROM (24C01) -Function Block

Vee [B HIGH VOLTAGE
ce > GENERATOR,
TIMING & CONTROL

1

SDA 5 >
SCL[E 1 »P  CONTROL .
We .| Locic
EEPROM

x
DECODER

SLAVE ADDRESS R g ARRAY
—}  REGISTER & .
COMPARATOR
L L ——
| ' 4 a
WORD ADDRESS
COUNTER : Y
DECODER
! -
9
_
r
| ACK ¥ Clock -
. b Dara
GND [¢ | DIO .| REGISTER
_| nmos ]
-_

HE2LGRWERCEFE 20wz



j FiasEDO-R

OM(16)

3. EEPROM (24C01)-Bus protocol

= Start condition

SCL \

Ve

START
Condition

SDA

/

L

HELEBNWNERSESE w2



j AR N0-ROM(17)

3. EEPROM (24C01)-Bus protocol

= Stop condition

SCL
_\ yarey:
2 3
SDA 5 <

HELEBNWNERSESE w2



j fEfE e 0-ROM(18)

3. EEPROM (24C01)-Bus protocol
= Acknowledge

SCL from
Master 1 8 9 N

Data Output

AN X X 4
Transmitter i

TAA - — tan
Data Output i :,, ‘ ::
from ACK
Receiver

HELEBNWNERSESE w2



j B3R 0-ROM(19)

3. EEPROM (24C01)-Data valid protocol

Data Change

| o |
scL : \L}/ \
,  Data Stable L Data Stable |
/ X \
l l

SDA

HELEBNWNERSESE w2



j AR 2 0-ROM(20)

3. EEPROM (24C01) Device address

BIT 7 =] = 4 3 2 1 ]

‘ | | | _ 1524C01
1 ﬂ‘1‘l‘.l AIA1‘N]‘H‘.I‘1.I".|" 1824002

HELEBNWNERSESE w2



j g3 0-ROM(21)

3. EEPROM (24C01)-Format of data R-W

= Byte write

SDA
Bus
Activity

HELEBNWNERSESE w2

= W
T R S
A . | T
R Device T O
T Address E Word Address Data P
A A A
\ C C C /
oK K K
i L
S s| M
B E E
RW



FREN-ROM(22)

3. EEPROM (24C01) -Format of data R-W

= Page write

S W
A | }
R Device 7T 0
T Address E  Word Address (n) Data (n) Data (n+1) y Data (n+P") P
SDA A A A A A
Bus C C C G C
Activity oK K K K K
Vi L A\
S S
B Bl
RAW

P =7: 24C01/02
=15: 24C04/08

HE2LGRWERCEFE 20wz



j g3 0-ROM(23)

3. EEPROM (24C01)-Format of data R-W

s Current address read

SDA
Bus

Activity

Devica
Address

Data

|10 =AW

® | DO>>mAa

&0

—_ | PO =W

M=

Mo

A0 OZ

RW
HE2LGRWERCEFE 20wz



B3R 0-ROM(24)

3. EEPROM (24C01)-Format of data R-W

= Random address read

S W S
T R T R S
‘é Device ~I— Word ‘é Device E .;-:l;
T  Address ¢ Address (n) T Address Datan =
SDA A A A
Bus ‘C C \ C
Activity *K K
M L M
T “
R g
K
DUMMY WRITE

HE2LGRWERCEFE 20wz



j fEfE s 0-ROM(25)

3. EEPROM (24C01)-Format of data R-W

= Sequential read

R
E %
Device A 0
Address D Data Byte n Data Byte n+1 Data Byte n+2 \ DataByten+X P
SDA =777 7 IT]aA A A A
Bus C C C C m
Activity _ _ _ _ _ L LS K K K
A N
O
A
RW A
K

HE2LGRWERCEFE 20wz



j RN -ROM(26)

3. EEPROM (24C01) —-Connection

IICSDA [&e—3gpa
TICSCL yscL. 24C01
2410 AQ Al AZ
HCHHFELEMNXH?

SFTF¥ANCEORICPU, W TZEREIICHES?
RELEBNERMSESE 22



j AR N0-ROM(27)

3. EEPROM (24C01)-I1IC Master

= Connection

PX250

GPID
GPIO

——>SDA
3 SCL 24C01
AQ Al A7

e

1

HE2LGRWERCEFE 20wz



B3R 0-ROM(28)

3. EEPROM (24C01)-IIC Master

= Programming
= Control interface
Initial Gpio Port
generate SCLK and SDA
Generate Start, stop, and acknowledge condition
read or write a bit
= Read or write a byte by bit operation

HELEBNWNERSESE w2



B3R 0-ROM(29)

3. EEPROM (24C01)-IIC Master

= Programming sample

int i2cstart();

int i2cstop();

Int i2cwrite(int cc);
Int i2cstart()

{
1I2c_con=0x7; //scl=1,sdacon=1,sda=1

*(12C_CON)=i2c_con;mdelay(i2ctimes);
1I2¢c_con=0x3; //scl=1,sda=0
*(12C_CON)=i2c_con;mdelay(i2ctimes);
1I2c_con=0x2; //scl=0;sda=0
*(12C_CON)=i2c_con;mdelay(i2ctimes);
return O;}

HELEBNWNERSESE w2



i3 0-ROM(30)

3. EEPROM (24C01)-IIC Master

s Programming sample (&E)
int 12cstop()

{
1I2c_con=0x2; //scl=0,sdacon=1,sda=0

*(12C_CON)=i2c_con;mdelay(i2ctimes);
12C_con=0x3; //scl=1,sda=0
*(12C_CON)=i2c_con;mdelay(i2ctimes);
12C_con=0x7; //scl=1;sda=1
*(12C_CON)=i2c_con;mdelay(i2ctimes);
return 0O;

}

HELEBNWNERSESE w2



B3R 0-ROM(31)

3. EEPROM (24C01) - IIC Master

= Programming sample (%E)
int i2cwrite(int cc)
{ inti;
char j; //sda=1;scl=1
for(i=0;i1<8;i++)

{

updatewatchdog();

12Cc_con=i2c_con&0xfe|] 2; //scl=0,sdacon=1,sda=x
*(12C_CON)=i2c_con;mdelay(i2ctimes);
J=(cc>>(7-1))&1;

i=(<<2)&4;

12¢_con=i2c_con&0xfb|j; //scl=0,sdacon=1,sda=j
*(12C_CON)=i2c_con;mdelay(i2ctimes);
1I2c_con=i2c_con|l; //scl=1,sda=j
*(12C_CON)=i2c_con;mdelay(i2ctimes);
}

e @ © 3 o o

return i;

X HELEBNWNERSESE w2



B3R 0-ROM(32)

4.Flash (291L.V400B, NOR)-Package

(C
A1 ————— 1 ) 48 —— A16
Ald ——— 2 O 47 /— BYTE#
AN G N — 46 [—1 Veg
A2 C——1 4 45 —— DQ15/A-T
A1l C———— & 4 /— Dazy
A0 C—1 6 43 —— DQ14
i1 I — 42 /1 DA6
AR C——1 8 41— D13
NC C———1 9 40 /— DQs
NC C— 10 30 /— DO12
WEE —— 11 38 —— D4
RESET# 1 12 Standard TSOP 37 /—1 Vee
NC C————1 13 36— DO
NC C————1 14 35 1 pos
RYBY# —— 15 34— Da1o
NC C————— 16 33 //— pQz
AT C————— 17 vl — (0]
AT C———1 18 31— DO
A C——1 19 30 — DQS
As C—1 20 20 — paon
iV O — 28 — OFE#
A3 1 22 27 1 Vgg
A2 C—————1 23 26— CE#
Al 1 24 C 25 —— A0

LI

HE2LGRWERCEFE 20wz



FERENO-ROM(33)

4.Flash (29L.V400B) —-Function Block

DQO-Da15 (A-1)

RY/BY#
[ ——
e | Sector Switches '—-—
Ves f
Erase Voltage Input/Qutput
RESET# - Generator T pB uﬁersp
J ' AN
WEE —= CState |
t
BYTES — & —°
CE;TI miand ¥
gister
PGM Valtage
Generator S
[ Chip Enable Data
CE# f. - Output Enable STB Latch
OE# - Logic r
R
ST; Y¥-Decoder - Y-Gating
¥
o=
Ve Detector Timer =
-}
% ¥ -Decoder - Cell Matrix
5
=)
AD-A1T7 > <

HE2LGBWERSCEFE 20wz




FaRENO-ROM(34)

4.Flash (291.V400B) -True Table

DQs-_DQ1s
Addresses DQI- |BYTE# BYTE#
Operation CE# | OE#|WE#|RESET# {Note 1) Da7 | =V =V
Read L L | H H Ay Dour | Dour |DQ8-DQ14 =High-Z,
Write L H L H .IE'|.|H D”‘-l D"'-l D15 = A-1
Standby Veo 2| x| x | Voot X High-Z | High-Z High-Z
03V 03V
Output Disable L |H | H | H X High-Z | High-Z High-Z
Reset X | X | X | L X High-Z | High-Z High-Z
Sector Protect (Note 2) L[ H | L] v |Seegdess Sl oy | x X
Sector Unprotect (Note 2) | L | H | L | v [S*04fd0esefo=i o | x X
Temporary Sector X | x| x| vp An O | D High-Z

Unprotect

HE2LGRWERCEFE 20wz




FEREN-ROM(35)

4.Flash (291.V400B)—-Sectors

Am29LV400BE Bottom Boot Sector Address Table

Address Range (in hexadecimal)

Sector Size
(Kbytes/ (x8) (x16)
Sector | A1T AlG Al Al4 A A2 Kwords) Address Range Address Range
SAD 0 0 0 0 0 X 16/8 00000h—03FFFR 00000h—C1FFFR
SA1 0 0 0 0 1 0 ard 04000h—05FFFhR 02000h—02FFFh
SA2 0 0 0 0 1 1 ard 0E000h—0TFFFR 03000h—03FFFh
SA3 0 0 0 1 X X 32N16 0BO00h—0FFFFh 04000h—07FFFh
SA4 0 0 1 X X X 64132 10000h—1FFFFh 08000h—0FFFFh
SAS 0 1 0 X X X 64132 20000h—2FFFFh 10000h—17FFFh
SAB 0 1 1 X X X 64132 30000h—3FFFFh 18000h—1FFFFh
SAT 1 0 0 X X X E64/32 40000h—4FFFFh 20000h—27FFFh
SAB 1 0 1 X X X 64132 S50000h—S5FFFFh 28000h—2FFFFh
SAL 1 1 0 X X X 54132 &0000h—5FFFFh 30000h—37FFFh
SA10 1 1 1 X X X 54132 T0000h—TFFFFh 38000h—3FFFFh
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FERENO-ROM(36)

4.Flash (291.V400B) -Device code

Am29LV400B Autoselect Codes (High Voltage Method)

A17T | A1 AR A5 Das Da7
to to to to to to

Description Mode | CE#Z | OE# | WE# | A12 [A10 | AD | A7 | A6 | A2 | A1 | AD | DQ1S Dao

Manufacturer ID: AMD L L H X A Vp | X L 4 L L X Q1h

Device 1D Ward L L H 272h BOh
Am2oLV400B X X | Vp| X L X L H

(Top Boot Block) Byte L L H 4 Boh

Device 1D Ward L L H 272h BAh
Am2oL\V400B X X | Vp| X L X L H

(Bottom Boot Block) Byte L L H A EAh

¥ Q01h

(protected)
Sector Protection Verffication | L L H SA [ X (Vp| X L X H L e
X (unprotected)

L = Logic Low =V, H = Logic High = Vi, SA = Secfor Address, X = Don't care.
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FREN-ROM(37

4.Flash (29LV400B)-command

Command E _ Bus F‘r}rcles {Motes 2-5) _ _
Sequence [ First Second Third Fourth Fifth Sixth
{Note 1) lff Addr | Data| Addr |Data | Addr |Data| Addr | Data | Addr | Data | Addr | Data
Read (Mot &) 1 RA RD
Rasat (Mota 7) 1 XXX | FO
Word 1 ZA4 555
~ Manufacturar 1D Byte 4 ABA AR 555 55 AAR, X0 iy
ﬁ Device 1D, Wiord 4 555 AA 2AA 55 555 X1 | 2269
S |Top Boot Block Byt ABA 555 AAA X B9
%’ Device 1D, Wiord 555 2AA 555 X1 | 22BA
% Baottorn Boot Block Byte YT ana | A ees | %% | ama X2 | BA
2 . Word BEG 284 555 (SA) | X000
§ Sector Protect Verify XOZ | X001
(Note ) 4 AR 55 a0 A 0
Byt ABA 555 Al X004 01
Word 1 ZA4 555
Program Byte 4 ABA AL 555 13 AAR, A Pa PD
Word 1 ZA4 555
Unleck Bypass Byte 3 AR AL ZEE &5 SRR 20
Unleck Bypass Program (Mote 10y | 2 | XXX | AD P FD
nlcck Bypass Resat (Note 11) 2| X | 90 [ X | Q0
. Wiord 555 284 555 555 248 555
Chip Erasea Byt i A AR ZEE 55 AR a0 AR Al 255 55 AR 10
Word BEG 284 555 555 248
Sactor Erasa Byte i ABA AR 555 55 AAR, a0 AAR AR 255 &5 SA 30
Erass Suspend (Note 12) 1| XX | BO
Erasa Resuma (Mote 13) 1| XXX | 20

HREZLGRYVEMEFEFR 202



1 FERENO-ROM(38)

4.Flash (291.v400B) -Connection

2410  /CE|l——| /cE
DATALT:0]| &——| DATA[T:0]

AD[15:0 ]| =] AD[15:0]

RDY

HE2LGRWERCEFE 20wz



FaRENO-ROM(39)

4.Flash (29LV400B) eTART ‘
= Programming

= Read | Write Program
Command Sequence
Same as SRAM
= Programming
Data Poll

Embedded from System

Program

algorithm

in progress
WVerify Data?

Increment Address Last Address?

Programming
Completed




4. Flash (291.V400B)

s Programming (cont.)
= Erase

727

FERENO-ROM(40)

START

Write Erase
Command Sequence

Mo

Data Poll
from System

Yes

Erasure Completed

Embedded
Erase
algorithm
In progress



FaREN-ROMMAL)

4. Flash (29LV400B)-Erase
int erase_sector(int add) //E A<

1

unsigned char *p;
unsigned char data=0;
p=(unsigned char *)FLASH BASE+0xQaaa,;
*p=0x0aa,;
p=(unsigned char *)FLASH_ BASE+0x555;
*p=0x55;
p=(unsigned char *)FLASH_ BASE+0xQaaa,;
*p=0x080;
p=(unsigned char *)FLASH_ BASE+0xQaaa,;
*p=0x0aa,;
p=(unsigned char *)FLASH BASE+0x0555;
*pP=0x055;
p=(unsigned char *)FLASH_BASE-+add;//sector itk
*p=0x30; //#lrdr<

HRELERNEMEFFH 2wz



j FRREN-ROM(42)

4.Flash (29LV400B)-Erase
Do //FNPRZS
{
data=>*p;
Ywhile((data&0x20)==0);//HNEBE L HF LR ?

IfC*p! =0xff);
return FAILL;
return TRUE;

}

HELEBNWNERSESE w2



FaRENO-ROM(43)

4. Flash (29LV400B) -Programming

int programm(int add, unsigned char data)
{
unsigned char *p;
unsigned char datal;
p=(unsigned char *)FLASH BASE+0xQaaa;
*p=0x0aa,;
p=(unsigned char *)FLASH BASE+0x555;
*p=0x55;
p=(unsigned char *)FLASH BASE+0xQOaaa;
*p=0x0a0;
p=(unsigned char *)FLASH BASE-+add,;
*p=data; //% &
do
{ datal="*p;
if((datal”™data)==0) return TRUE;
}while((datal&0x20)==0);
return FAIL;

¥ HELEBNWNERSESE w2




j FEREN-ROM(45)

4.Flash (29LV400B)-Bypass

Int unlock bypass(void)

{
unsigned char *p;
p=(unsigned char *)FLASH BASE-+0xQaaa;
*p=0x0aa,;
p=(unsigned char *)FLASH BASE+0x555;
*p=0x55;
p=(unsigned char *)FLASH BASE-+0xQaaa;
*pP=0x20;
return 1;

HELEBNWNERSESE w2



5. Flash (K9F2808, NAND) —Package

ouuOEEISRoa0y guuoisSE00a0
ot e e S

[aannnnnnnnnnnananannanan

FE AT T T 0000 00 09 0 09 7 00 ) £ £ £ £ £

48-pin TSOP1
Standard Type
12mm x 20mm

O

—NOTOOROo S NOFROEmma T T

AR R A R

EEEEME%EEEEmﬁEEE MWEEEEE
ZZZEF UEZF==ZZ0 ZZZZZF

HE2LGRWERCEFE 20wz



j g n-rROM(47)

5. Flash (K9F2808, NAND) —Pins

Pin Name Pin Function
[/Co ~ /07 Data Input'Cutputs

CLE Command Latch Enable

ALE Address Latch Enable

CE Chip Enahble

RE Read Enable

WE Write Enable

WP Wite Protect

SE Spare area Enable

RE Ready/Busy output

Voo Fower

Vas Ground

[M.C Mo Connection

HE2LGRWERCEFE 20wz




R N-ROM(48)

5.Flash(K9F2808,NAND)—Blgcks

E— Y-Gating
i |
Ao e X_Buffers 2nd half Page Reg_;lster & S/A
- M Latches
& Decoders P 128M + 4M Bit
NAND Flash
Y-Buffers ARRAY
Ao - Ar M Latches
& Decoders (512 + 16)Byte x 32768
1st half F'ag_;e Register & S/A
Ag S Y-Gating
Command *
g Command *
Register
g _n 110 Buffers & Latches Vee
I \ss
CE Control Logic [
RE = & High Veltage 100
E — Generator ™ Global Buffers o
CLE ALE WP

HE2LGRWERCEFE 20wz



AR 0-ROM(49)

5. Flash (K9F2808, NAND) -Program
( Start )

|
|
1 I 1
] ' Write 00h
Write 80h :
" I ¥
I -
Write Address ! Write Address
|
|
Write Data : Wait for tR Time
|
r |
|
' |
Read Status Register S S S S S S S
Yes

@ : If program operation results in an error, map out
the block including the page in error and copy the
target data to another block.

Program Error

Yes

HELGFGRTOSRECIFE 2wl



R N0-ROM(50)

5. Flash (K9F2808, NAND) —Erase
( Start )

¥
Write 60h

)
Write Block Address

:

Write DOh
|

Read Status Register

Me=17?
orRIB=17

®

Erase Error

( Erase Completed )

HELEBNWNERSESE w2



j EfEREEN-ROM(51)

5. Flash (K9F2808, NAND) —Read
( Start )

!
Write 00H

!

Write Address

'

Read Data

:

ECC Generation

No
Q?eclaim the Erm}—'(:fffv I‘Efi:"}
I"r'es

CPage Read Cumplete@

HE2LGRWERCEFE 20wz



FEREN-ROM(52)

5. Flash (K9F2808, NAND) -Command

Function | 1st. Cycle | Znd. Cycle | Acceptable Command during Busy
Read 1 Q0RO hits
Read 2 50hi=
Fead [D Glh
Feseat FFh O
Fage Program 2lh 10h
Elock Erase Glh Di0h
Fead Status 70h i

1.The 00h command defines starting address of the 1st half of registers.
The 01h command defines starting address of the 2nd half of registers.
2. The 50h command is valid only when the SE(pin 6) is low level.

HE2LGRWERCEFE 20wz



R N-ROM(53)

5. Flash (K9F2808, NAND) —Address

o 0 /O 1 10 2 /0 3 /O 4 /0 5 1/0 & o7

1st Cycle An A Az Aa Aa As L A7 | Column Address
2nd Cycle Ag Ao A1 Az A3 IXP Ats A1 | Row Address
(Page Address)

ard Cycle A7 A1g Ada Azo Az Az Az3 g

HE2LGRWERCEFE 20wz



FERENO-ROM(54)

5. Flash (K9F2808, NAND) — ¥ ¥ 45 #

1 Block = 32 Row

/ (16K + 512) Bytes

/ 1 Page = 528 Bytes
1 Block = 528 B x 32 Pages
32K Fages — 18 =19y A
(=1024 E-I?:vcl-;s‘ st bmlf Page Regixter | 2nd hulf Page Register i (16K + 512) Bytes .
V| (=268 Bytes) =756 Byles) 1 Device = 5288 x 32Fages x 1024 Blocks
\ . = 132 Mbits
& bit
512 Bytes 16 Bytes

| /L-'ca 0-1/07
Page Eeqister

\'--.,_____ 512 Bytes _--""'"? & Bytes

HE2LGRWERCEFE 20wz



j RN -ROM(55)

5. Flash (K9F2808, NAND) -Timing

CLE _/_\

CE

\
WE _‘FH/_\/_\_}' E

tWEB
tAR2

ALE 3 / \l \r

==t —» tRC
. VaVavavaV,

tRR _u

—
i\
1/O0~7 Xlﬁlh ar EI’IX.E'UJ ~ A7 Xﬁa ~ Aie Xﬁm ~ A3 —(Duut N}—énut N+Hnut N+%—€Juut N+$_<:;1
Column Fage(Row) !

Address Address

RIB !,Eusa-'f

HE2LGRWERCEFE 20wz



j fEfE 2R N0 -ROM(56)

5. Flash (K9F2808, NAND) -Connection

Voo

HE2LGRWERCEFE 20wz



1. FIFO-AL422B-Package

Do0 DO1 DO2 DO3 /RE GNHD J/OE /RRST RCK DEC DO4 DO3 DO& DOV

28, |27 26| |25 24 23 22 21 200 18 14 17 16 15

i_’_ FASEO--%%kMemory (1)

AVERLOGIC
AL422B

) v XXXXX -

Lot Number

| XX XX
i}

—

HRERERSRERERERERE

DI0 DM DI2 DI3 /MWE GHD TST /WRSTWCK VDD Di4 DI5 DI6 DI7

0 |11 |12| |13 |14|

HELGRNEREFFHE

Date Code

. 2



DI7- Input
(][4] Buffer
WCK
WRST
WE

Write
Data
Reqister

Write
Address
Counter

384k x8

— Memory Cell

Array

!

Timing Generator
& Arbiter

T

Refresh Address
Counter

FESEO--%kMemory (2)

1. FIFO-Function Block

Read
e UM DT
Register
+ fOE
Read RCK
Address /RRST
Counter IRE

AL4Z22-03 Block Diagram

HELEBNWNERSESE w2



1. FIFO-Timing-Write

WCK

WRST

a«— cyclen —»

/]

O\

PR

Resat

cycle (s)

/N

a— cycle | —»

O\

/]

‘l Twrs I

Twen

o

— cycle 1 —

T\

‘_'_ AN --9%%Memory (3)

AN

v

or7-0 Y 1 XK xxxxxxrnjmfmf

HELEBNWNERSESE w2




RCK

RRST

Haset

cycle (s) E

\

— cycle 0 —

1

— cycle 1 —»

/N

i_’_ FASE D --f%EMemory (4)

1. FIFO-Timing—Read

—— cycle n —wld——

A

E TrrH ]

DO7~0 X_ ™ XXX_n XXN © XXX °© XXX ' XXX

HELEBNWNERSESE w2



0
-
O
=
@
=
&
€
m
o
7
&
b

2. Dual Port—-IDT7132-Package

_ —m—— N
CEL O agd Ve §
RWL L7 a7 CERr
BUSYL L3 a6d RWR s
AtoL Ll 45 BUSYF *
OEL m 5 445 AR T
Aol H6 43 OER
AL g7 1DT71327 4200 Aor M
AL Os 7142 410 AR =
AsLOg PorC 400 Azr %
Hr m 10 39 mmm b
sL 11 540 1 38H A4R
AsL m 12 _ﬁmm,.: | 37 Mmm M
ATL Y13 _2i4) 36 &R
h@.HAgmﬁmm_uum A7R
Aol 15 48.pin 34 Asr
oo U1 pip 33H Asr
o 17 Top 32K /O7R
10z 18 view® 31H 1/0eR
110sL 19 30 1/05R
/04L L 20 29 1/04R
10sL H 21 28 1/03R
10eL 22 570 1/O2R
o7 H23 o6 1/01R
GND 24 o5 1/OoR




2. Dual Port—-IDT7132-Block

FASEO--%kMemory (6)

- n I { : OFER
B — P OEr
BVL q J L RWR
OOL-I/O7L - l o= - - - J = |[OoR-I/OTR
[/ 1D
Caortrol Control
BLSYLO.2) «a ) L) —ELSYR.2)
Al » Address AN MEMORY ﬁ} Address T AlR
Ag  — Decoder [N—V/ ARRAY Decoder AoR
| 1, o LD |
CEL } =] ARBITRATION  |#————}CER
OEL b——= LOGIC ————0ER
RAWL ———1RWR

1

HRELERNERMEFER 22



*_ FESREO--%kMemory (7)

FE

12

—

JIEE

H

oLk

%;—‘»

] 21X PR PR IR AT 2
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‘_’_ Fiark D —HiFFrEas (1)

1. EFE-RAM

m Size:
= Code, Data
=« Heap (dynamic allocating space)
« Stack (template variables)
= Base space (global variables)

= Speed:

= Accessing time Tac < extra bus cycle time Tcyc
(no waiting cycles)

= Generally, Tac=Tcyc/2

HE2LGRWERCEFE 20wz



‘_'_ FiaSEN—HFFEds (2)

1. 3EFE-RAM (&%)
= Type
=« Convenience (simple interface CPU)
SRAM > DRAM

=« Speed (random access)
SRAM > DRAM

= Cost
SRAM < DRAM

= Power
SRAM < DRAM

HELEBNWNERSESE w2



‘_’_ FHSEOD—HFFEds 3)

1. iEHFE-ROM

s Size
= Code
= Data
= Speed
« Tac < max (Tcyc+ waiting cycles)

HELEBNWNERSESE w2



FHaSEN—HFFHds (4)

1. i&EFE-ROM (&8)
= Type

= Package
Serial < Parellel
(small)

= In-System Programmable
FLASH, EEPROM

= Reliability
ROM > PROM > EPROM > EERPOM/FLASH

= Running from rom
Parallel (ROM, PROM, NOR Flash)

= Cost
ROM < PROM < EPROM < EEPROM (FLASH)

HE2LGRWERCEFE 20wz




!!%ﬁ%%%%n—ﬁﬁﬁﬂiﬁﬁ§(5)

2. SRRV Ia] A0 AT S
» BEAHERS
= /CE, /WE, /RE # b3 HPFH, #EHILITLHFfdisable ram
s PRUEZHE A R 8]
= V7R B (8] K T fE a8 Tac
= P71k SRR
o SERIEHIA ) B B R4 B[R] R) RS
o D S ER
« EHIRSE FRBRILECHEE GRS

4
Ny

AT A KIS RAMIG i 35 Bl B RIEA %

HE2LGRWERCEFE 20wz



‘_'_ FiaSEN—RHFFHEds (5)

2. EHIE

H, FH A 28 FE

« 4R EdreEfH

Output

*III
Output

Input Input

HE2LGRWERCEFE 20wz



‘_'_ Fiai 0 —RFFids (6)

2. _Ehr e fH AR
« VR
CMOS SRAM
Vcex (1-95%) Vcee=3.3V
Rmax — | liImax =2uA
Imax Ildmax=8mA
Vox(1-5%)
X\1l— Rmax
Rmin == ( 0) Rmin
e, Idwmx
« W H
= TTL: 5K b RN E AR AL ?

« CMOS: 20-100K

HELEBNWNERSESE w2



‘_'_ Fiai D —RFFEas (7)

3. EEROMH) 1§ F
o JEKAT FH
= BT P BEANX ()
= T DBH IR
» IERG R FENEHEER
« BEMBES
4. FE{ERAMIS#E
o RWTE PP
= Disable CS
n Standby

HELEBNWNERSESE w2



‘_'_ FiadREn—/Ng

s NP AREARMEBIEMESS, BEi&
BHAKER?
o BN RS TR B IR RS R K ?

HE2LGRWERCEFE 20wz



i_’_ a0 —LkE (1)

s AA
0 «ﬁ 5r am{“JﬁVrta’?o

« JREFRFESEHIX0R Flash ROMEIEERR. B A
%n-‘f‘[’*b’EXO

= ERRAMBIIR 7%
» FEfEHFlash ROM

= Embest ARM9SLLS iR

HE2LGRWERCEFE 20wz



i_'_ FSEO—ERE (2)
s FHIRFNIR

= NN
= B
IREHR (BHIRRA? )
HhbES R
LR T XBEREER)
« Bk
RSB ABIRR G RREHE .
= JE
AERERADZ BT
AER R —H ik 5o 5 8 3t
= EaHhk
= 0x3000_0000-0x3DF_FFFF (BankCon6)

HE2LGRWERCEFE 20wz



1 FRSED—LR (3)
- HIRHNIA

= AENRE
- HESDRAMENFFR
= Flash
. #E: AT491614A (2M*8Byte, NOR)
« #2iA#HE: 0x0000_0000- 0x7FF_FFFF (BankconQ)

» WEHEHNE
» WA RER
= [B] &R 3

= JNT A R N AR IR R AT

» ERARXTBRS T, B KT RICRBERE, FEH
JFAZAE. HTFlash#EREFHEK, P ERaERFN
i, TR AN R
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o Iqqu‘2241:L()]

0x4000_0000 —»

0x3800_0000 —p

0x3000_0000 —»

0x2800_0000 —»

0x2000_0000 —»

Ox1800_0000 —»

Ox1000_0000 —p

0x0800_0000 —»

0x0000_0000 —»

[Mot using NAND flash for boot ROM)])

OM[1:0] = 01,10

SROM/SDRAM
(NGCST)

SROM/SDRAM
(NGCS8)

SROM
(NGCS5)

SROM
(NGCS4)

SROM
(NGCS3)

SROM
(NGCS2)

SROM
(NGCS1)

SROM
(NGCS0)

FRSED—LR (4)

s L Ty PAN

OM[1:0] = 00
Y
SROM/SDRAM 2MBMAMB/BMBMTEMB
(NGCST) A2MB/RAMBM 2EBMB
N Referto
SROM/SDRAM oMBAMBIBMB/EMB | a0 € 51
(NGCSE) A2MB/RAMBM 2EBMB
Y
SROM 4
(NGCS5) 128MB
L
A
(fgggj” 128MB 1GB
v HADDR[29:0]
A Accessible
SROM :
Reqgion
(NGCS3) 128MB g
¥
SROM 4
(NGCS2) 128MB
Y
SROM 4
(NGCS1) 128MB
A 4
A
Boot Internal 128MB
SRAM (4KB) v
[Using NAND flash for boot ROM]
HRELEBRNERMSEEE 2052




» [I-SDRAM#HE 3%

FHak0—Lk (5)

Address 2MB 4MB gMB 16MB 32MB 64MB 128MB
Bank 6
Start address | 0x3000_0000 | 0x3000_0000 | 0x3000_0000 | 0x3000_0000 | 0x3000_0000 | 0x3000_0000 | 0x3000_0000
End address | Ox301f_ffff Ox303f_fiff Ox307f_ffff Ox30fF_ffff Ox31ff_ffff Ox33fF_ffff Ow 371 ffff
Bank 7
Start address | 0x3020_0000 | 0x3040_ 0000 | 0x3080_0000 | 0x3100_0000 | 0x3200_0000 | 0x3400_0000 | 0x3800_0000
End address | 0x303f_ffff 0x307f_ffff Ox30ff_ffff Ox31ff_fiff Ox33ff_ffff Ox37ff_fiff Ox3fff_ffff

NOTE: Bank & and 7 must have the same memory size.

HE2LGRWERCEFE 20wz




FHaik0—Lk (6)

s ff-ROMZ2 R 5 Memory Pin

BANKO BUS WIDTH

OM1 (Operating Mode 1) OMO (Operating Mode 0) Booting ROM Data width
0 0 Nand Flash Mode
0 1 16-bit
1 0 32-bit
1 1 Test Mode

MEMORY (SROM/SDRAM) ADDRESS PIN CONNECTIONS

MEMORY ADDR. PIN S53C2410X ADDR. S3C2410X ADDR. S3C2410X ADDR.
@ 8-bit DATA BUS @ 16-bit DATA BUS @ 32-bit DATA BUS

AO AD Al A2

Al Al A2 A3

HE2LGRWERCEFE 20wz



FHak0—Lk (7)

Y —3 i 7 72 A B B SR L
» FEREN (2410@yDatasheet)
*)J!lﬁ‘rh (LR Tt p148)

0x5300_0000:
0x4A00_0008:
0x4C00_0004:
0x4800_0000:
0x4800 0004:
0x4800_001c:
0x4800 0020:
0x4800_0024:
0x4800_0028:
0x4800 002c:
0x4800_0030:

0x0000_0000 //stop watchdog
OxXFFFF_FFFF //disable interrupt
0Ox0005_c042

Ox2211_ 1110 //BWSCON
0x0000_0700 //BANKCONO

Ox0001_8005 //BANKCONG
0x0000_0700 //BANKCON7
0x008e_0459 //REFRESH
Ox0000_00b2 //BANKSIZE
0x0000_0030 //MRSRB6
0x0000_0030 //MRSRB7

HELGRNEREFFHE
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