[ IHonynpoBognukosbie 3Y }

aTCJIbHbIC ] [ ACCOHI/IaTI/IBHbIe

)

-

FIFO

~

ApecHble ] [ IlocaenoB
4 N
ROM
& J
4 I
RAM
& J

CrexoBble (LIFO)

daijoBbie

I13Y - ROM (Read Only Memory)
O3Y - RAM (Random Access Memory)
FIFO (First In — First Out)

LIFO (Last In — First Out)

Hukianyeckue
(VRAM)




ROM

| | e

II3YM - ROM(M) - Mask ROM

MHII3Y — PROM (Programmable ROM)

PII3Y-Y® — EPROM (Erasable Programmable ROM)

EPROM - OTP (One Time Programmable ROM)

PII3Y-2C —-EEPROM (Electrically Erasable Programmable ROM)




[ RAM ]

[CTaTVI‘-IeCKVIe (SRAM)} OuHammnyeckme (DRAM)
ACNHXPOHHbIE [ CtaHgapTHble }
[ CUHXPOHHbIE | [ToBbILLEHHOIO W
: / 6GbICTPOAECTBYS |
[oBbILLIEHHOrO —[ FPM, EDORAM, BEDORAM }
ObicTpoaencTBus
—[ SDRAM }
DDR SDRAM
RDRAM




Ctpykrypsl 3Y

Cmpvemvpa 2D

m
_-A-_

Pazpewienue S

DC

[ 3D “| 39

i

-

YerHue-3anuch RIW

L | H

v

Y CHITHTEIH 3aIHie W/ aTeHiA

I

JlaHHbIE

K —uucio XPAdHHMBbIX CJIO0B.

m — paspsaaHOCTb CJ/10B:

I

M=kxm — nnpopmaMoHHass EMKOCTb namsitu (B OMTax).



Cmpvemvpa 30

‘w " {"\2

DCy
;\,?w_l)(‘\ - -
- y ¥ ¥
-e—’%')-t--t—’;)ln— f— fe—
¥ 3V I ¥
b e +— p— o
— _i_|—" B ==
— b F— F—
CS

I

BHT J1anibIX




Cmpyemypa 2DM (moanduumMpoBaHHas)

A1=Apg ... A, [DC ik Martpuia 37
g / 3 20 % T 2k
|, 5k J, Ak LAk
A=Ay -.. \O .
< < K
I MUX hf\'lll,\ LM( IX
k-1 k-1 k-l
OE -
Dm—l Dm-2 DU




Cmpykmypa 610unozo 3y

Enox0 Enox N-1

Anpec
CTPOKH Matpuua Matpuna

Y 7 35 7 35

e I %

cTonbia
/; I
bioka Cenemop Cenexrop
% I 6n oKa brnoka

—1

Yeunurenu!
bydepr

|

HauHre




ITamMATH ¢ moC/Ie10BATEJIbHBIM J0CTYIIOM
Crpykrypa VRAM

()]

Frame
pulse




Crpykrypa FIFO

RD WER
Empty
: ull
Reset R 3
I
R +1 R +1
CTR CTR.
CMP
Awr
OE
- 1
E RG =~ "HE RG = —E RG
D D D
DI I_
App ==

DO



Hakonuresas ROM(M)
Huoonwvie 39

LR
. SEECRC
R 3

BbIOOPKH * '\ %& &

CJ10B
1
——
JJUHHUHW CHHUTbLIBAHWA

Mampuya MOII-mpaisucmopivlx daemenmos

t ' U
ﬁ]-l-

[ |~
,MLJJ._J. J_J._T_.L IJ._.:L
!
1

.



3anomuHawime daeMeHTel PROM

R L T N &
=] }

McX0/1HOE COCTOsSIHME  nepeMbluKa y1aleHa NepeMblUuKa
oOpaszoBaHa

v

3anomuHawime 3jaeMeHTsl EPROM n EEPROM

MH( H?-mpuu';ucmup JIH3MOII-mpanzucmop

}
" l 1 ( . IS
4

TSI
L/
ULIILI i 335385 A LIS

3

P-1HOLTOYRKA

4 AN
B S0, Si0,
[ sisNg [ nomxpenmiii




BHemnsas opranmsanuss EPROM

10 [ pa
2 | a1
8 | a2
7 | a3

6 1 agq
3| AS
‘3‘, A6
o A
24 | 29
2l | a10
ZX 0
2| A12
26 | i3

27 & paM

%o CE

" o OE

ROM

DO
D1
D2
D3
D4
D5
Dé6
D7

[a—y
[—

—
2

[a—
(WA}

[a—y
Lh

[a—y
AN

—
|

[a—y
oa)

[a—y
\O

Vpp

27C128
16Kx8



Address

Outputs
Q0 - O7

VIH

VIL

VIH

ViL

VIH

ViL

VOH

VoL

Yrenne EPROM

>’§: Address Valid

{CE(2) =———im=i

High Z

.

tOE(2) fes—

!

tOFF(1,3)
—®= {OH

/4

A

Valid Output High Z

- {ACC —————




Address

Data

\‘/ P P

VCe

3anucs EPROM

Program e Verify ———————a=
\'J'rIH
Address Stable
VIL
VIH it —]| TAH | g
)k High Z
Data In Stable Data Out Valid —

\‘/IL 7 L

t— {05 — —a tDH |(a— —n (OF fel———
13.0V (3) Iﬁ
50V fol— 1\/PS —ie
6.5V (3) |£
50V tall— 1\/CS —ie-
J1H ﬂ
\‘4'(".

foll— {CES —ie-
"l'(IH
|'l'(IL

= - { OES

VIH s tOE =

i
\'l‘ IL

——I toPw |-.—




Baemnss opranmszanuss EEPROM

190 A0 |EEPROM|
Al 28C64
8 | a2 Do |—ii
7 A3 D1 12 8KX8
6 | a4 Dy —1i3
3| A5 p3 |1
41 a6 D4 |—16
3 | A7 D5 1L
75 || & = | 1
24 19
A9 D7
21 | oag0
23 - axpy
2| A2
27
= & WE
%ﬂ CE
=~ o OE Igﬂgi; !




Crpykrypa EEPROM

/OO0 seemnns 1107
VAT —— _
N Data Protection
o : 3
Circuitry

CE— Chip Enable/

— QOutput Enable

OE— Control Logic YYrYvveyy

WE— Auto Erase/Write || Data |{  Input/Output

Rdy/ - Timing Poll Buffers
Bus '
* Program Voltage
Generation
| |

i . Y

| — L Decoder Y Gating

I — a

| — t

| T c

| h

— e X 64 K bit

L —= S Decoder Cell Matrix

| —

I —
A2 —=




Address

CE, WE

Data In

Rdy/Busy

3amucr EEPROM

VIH >ZL _\§<
VIL = =
rod-{ ASee| | -a8 tAH -
VIH /
_5..- tWPL —————— =
VIL - tDH
i—{ D\ - tDs Lot B R ot
VIH e ™
7 <,
VIL i 8 g
—| {OES |-
VIH 7~
VIL—‘7
-ap=| { OEH
\/OH
x\_ Busy
VoL - — - {f
~t twc 100

Ready



IMocaenoBareabubie EEPROM
24C02 256x8

A0 AT A2 WP
™ HV Generator
C'-"C: | Memory -
ontro 2
gl || Sonao! oe EEPROM
Logic | | XDEC
'y Array
—iie-

SDA SCL t 3

Write Protect
Circuitry

=28 YDEC

Y

SENSE AMP
R/W CONTROL

fi=q




HNurtepdeiic 12C

sc. A | ® \ ©) |
SDA | _\ /_ _—=
h L 4 T gl S p—
START ADDRESS OR DATA STOP
CONDITION ACKNOWLEDGE ALLOWED CONDITION
VALID TO CHANGE
Acknowledge
Bit
SCL
: . TIITTT :
SDA [Data from transmitter | |:‘A,,'-,:,‘:-,:~,’- [Data from transmitter]
S S S S

Transmitter must releasa the SDA line at this point
allowing the Receiver to pull the SDA line low to
acknowledge the previous eight bits of data.

Read/Vrite Bit

Chip Select
Control Code Bits

|
SI1 011 0| A2| A1 AOIR."ﬂACK
|

|
Slave Address

Start Bit Acknowledge Bit

Receiver must release the SDA line at this point
so the Transmitter can continue sending data.



3anuch 0anrTa

S
S
BUS ACTIVITY L CONTROL WORD DATA T
MASTER A BYTE ADDRESS 0
SERINE 8 T 1 T 1 | N N N B =
| L1 | L 11 I T T T
A A A
BUS ACTIVITY E E E
YUrteHnue 0aliTa N0 TEKyLIEMY aJpecy
=
BUS ACTIVITY & =
MASTER s GRNTHOL DATA L
T A v A P
SDA LINE El“ Krnssimiimsenlss! _pl
L1 1 11 |
A N
BUS ACTIVITY C O
K A
C
K
YreHnue 0aiTa M0 NPOU3BOJILHOMY aJipecy
s S
: T T S
BUS ACTIVITY ,  CONTROL VORD A CONTROL . T
MASTER R BYTE ADDRESS (n) R BY TE DATA (n) o)
T A : A T AL . A . P
L L L L r 1T rrruri
SDA LINE IE || | | I = || | L1 1111 lﬂ

BUS ACTIVITY

AOFP

AO0P

AOP»

A0r 0=z



CrpykrypHas cxema Flash-ROM Am29F200

DQO-DQT
RY/BY# _
VCC BUfol' —.- RYJBY# | @
Vgg ——t- 2 Erase Voltage Input/Cutput
l Generator Buffers

wes —wl 0
BYTE# ——ae

RESET# = Command *
Register |_y PGM Voltage

_I" Generator -
('Y Y f ) Chip Enable
CE# Output Enable STB
OE# Lc:.gic
»
Ty
STB Y-Decoder Y-Gating
\7 e . 5
Ve Detector Timer =
-—
%
@ X-Decoder Cell Matrix
AO-A17 > §




Pesxkumsbl padorsl Flash ROM

SA0 00000h — OFFFFh;
SA1 10000h — 1FFFFh;
SA2 20000h — 2FFFFh;
SA3 30000h — 3FFFFh.

[TocnenoBarens | Kom-Bo B0709008
HOCTbH OUKJIOB
KOMaH/I
1 2 3 4
Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data
Urenue 1 RA | RD
HpOFpaMMI/IpO- 4 AAA AA 555 55 AAA A0 PA PD
BAaHUC
CTHp ague 6 AAA AA 555 55 AAA 80 AAA | AA 555 55 AAA 10
KpHUCTaslia
CTHpaHHe 6 AAA | AA 555 55 AAA 80 | AAA | AA 555 55 SA 30
CeKTopa

RA — aapec ssYerky pu YTCHUUY;

RD — cuutbiBacMbIC JaHHBIC,

PA — agpec s4eiiku mpu MporpaMMHUPOBAHUM (3aIIHCH);
PD — 3anuceiBacMbIe JaHHBIC,

SA — apec CTUPAEMOTO CEKTOPA.




Addresses

CE#

OE#

WE#

Data

RY/BY #

Vec

Onepauusi NporpaMMHpPOBaAHUSA

Program Command Sequence (last two cycles)

Read Status Data (last two cycles)

A X

twe r-—tAS—b-
555h ‘g‘ PA
R

|
xg;;{* PA
0|

- |

tAH

/N

-

PD

/

...—ILtWHWHl—...

(Statu XDOUT >_

Iﬂ-tRB—h

tvcs




Onepanusi CTUPAHUA CEKTOPA/KPUCTAILIIA

Erase Command Sequence (last two cycles)

i Read Status Data
I
I
I

tt—— LWC —=| foe tAS— g i
Addresses X 2AAQ SA y VA X VA X
| 555h for chip erase |
—w A I
CE# |
" / \ / N\ /
- —
OE# —a] 1O fm— : \ /_\ /—
|
W : i !
WE # / l
e tyyp ;Pf / - — tWHWH ——— =
—lCS |
tp :
2 | /S Tn
Data 55h 30h g : \Progressxcomp'et%'_
10 for Chip Erpse }
|
—r-tBUS\1-<—= |.¢_tRB_....
1
RY/BY # E /T
=
—3e| VO ft— i :
vee ]
/ .




Cratnueckne 3Y

3anoMuHawime 3JEMEHThI

n-MOII KMOII
2 L
llulp\ 3K Harpy3k I_.HLiI— —Il'rrl_l
F“ 11 <
'_ll | D G Hr' =i L
1B V3 [v4 |—| A ._l
B D nB| | —




BHelnHsAsA opranusanus aCHHXPOHHbIX SRAM

10
5 A0
= i1
— A2
= A3
- Ad
- AS
3 A6

25| A7
24, | 18
21 | A9
3 | Al0
> | All

Al2

27 SwE

%ea OE

~— 8 cs

<%

Do
D1
D2
D3
D4
D5
Dé
D7

ADDRESS
11
12 L
13 OE
15
16 _
17 CS
13
19
DouT
ADDRESS
CcS
WE

tHzwE
HIGH-Z
DouT DATA UNDEFINED

DiN

trc -

taa

— toHA

pd

t——f DOE——

— L.

L tLz0E

|-¢—)-— tHzoE

j<—>
tLzcs

HIGH-Z

Lt Acs —am

X DATA VALID

twe

il
L—tHZC:S—P

X

VALID ADDRESS

ton —lat— g tscs - tha
N v
N /
- taw -
tPwE1 -
trwez /4

t—— t1L70E ~>'

-— tsp—rt—tHD
DATAIN VALID

X




Cunxponnsie SRAM

Anpec |pra, Pra T
g <3 Il I EV I B Mabuda
T g SNEMEHTOE
AU'AI T 2 e TTaMATH
— K
A4 | [P
A
I O - M cronbuoe
Cp| H—— Ycunurenu UrSno
— > CX I - ¢ N | [ [
kg A A
Yop: |77F - lvfm | MIT ="
£ ¥ T !
DAII — 650k hopMUpPOBaHUS aIPECOB MAKETA ﬁ—*\ MII fl rT MII J’

A
0 0
daHHEIE
H « > By@ B}f(b
310 31
1 i)




=

s
>,
2
d

2
Yo
-
w2

Al
w2

L

v

v

v

v

L

v/

v

v

.

=
tx1

L

v

v

s

v

U:IU}‘O
O o=l =

Sl N L Sl Y | Y B N |

z

%)

%)

pz

v

v

o
TQK

Daivnh XDBgk XDAs

DA

&)

x-

WA 7,

v

o

o

i

v

v

o

Y | Sl - | WY I RN |

Ly

v

v

o

NanlAls

NANENENENENEN

e
e
e

\.

v

v

gz

o

v

=
=
—J
===
o
=
===
o
=
r~>
===
-
=
«“>
—,

- .
+

— .
+
—

———
*,

[laxeTHEIE UUKNE YTEHHA @) H 3alUCH £) CHHXPOHHOH
NaKeTHOH cTaTH4deckol mamaru (oBSREAN)

ADSP# - Address Status of Processor — ctpo0 ampeca HOBOTO MaKeTa
CADS# - Cache Address Strobe

ADV# - Advance - unkpeMeHT afpeca B ITaKeTe



DDR Pipelined Burst SRAM

DQ: SDR RE’AD’W' DOUT-A____J DOUT-B ¥ DOUTC
DQ: DDR WRITE %DIN—A}—{DIN A}—{DIN B}—{DIN B}—{DIN-C}—{IJIN Ch—

DQ: SDR WRITE—C‘E —— (DI B———{DIi-C—

Obuuii BUA oUarpamMm YTEHHA U SallHCH C OQHHOYHOH
H JBOHHOH CKOPOCTEIO NEpEeladyld B CHHXPOHHOH
KOHEEHEPHO-TIAaKeTHOH cTaTHuecKol mamarty (PBSRAN)

DDR - Double Data Rate - nBoiinas ckopocTh Iepeayy JaHHbIX

CQO u CO# — nuddepeHImaibHble BEIXOIHbIC CUTHAIBI CHHXPOHU3AIIUU



Ca Cs Jqunamunyeckue 3Y
HHHTH
DCx1 -
) C, Cn o Cs
HF —HH 1
DCx2 = B |’
¢ -
M
DCxN-1 0 B
I =
HH i
DCxN ] . qrenie |
?UCC-Q Use2 U
s il it K far
) o logrotoexa I qrenue O
l—lr'*l__J:I—I e 1!0 '{
Deyi C 1 0=C,U. /12 ’
J5—| _154 C,+C,: Q=(CJ,+C3}(TCC—AU)
|
i~ = Yee _ Uec _
DI 3 j B CJI 2 —(C.f.r"'c:f)'( ) AU)
] - ay=_YaC  UxC
P = 2(C,+C;) 2 C,
=

DO




BHeumHss opranu3anus acMHXpoHHbIX DRAM

[{rzar uTeHMA [{rzar 3armcu
- ﬁ(l) DRAM| V _‘ o Thac i _{ o Thas :»: Tor,
—1 A2 0 — RAS & 111 1 {1
— 42 L o [T il N
— AS 3 — ADR {R1{C) 'Ra R4 C1 TRl C2
= i
_ | ag g — WE T f1
—142 DATA Tl Dip— +—{D2 H—
WE
RAS [{pxm pereHepaipms  CBR (CAS Before RAS)
CAS J 0 § X
BES \ {1 ras \ A
cas |\ 1 & |\ Al
sor V07 wor T
WE WE

Anpec 3amaercs
BHYTPEHHUM CUETUHKOM



Aur cTonbioe Aur cTonbioe
= Matpuua = Matpuna
o 37IE MEHTOE oy 37IE MEHTOE
™ © aMATH a 2 IaMATH I
Eﬁ Banx mamartu 0 IEE Bank mamaTu 1
Yewmrerm Yt/3n Yewmrerm Yt/3n
=
Al &
: 1
" fw
5 1|5
L&
Ak > g " % 7 %% ~iE
IS 5 2
O E: UEe
o= 2 .5
i
4
e ’ y
5% Aur cTonbuoe A cTonbuoe
f )
J g Matpuna §* Matpuna
— 3JIE MEHTOR 37IE MEHTOR
_C_‘_S._’ g ¥ o MaMATH ii - MaMATH
RAS—> 5 IEK Baux mamaru 2 l_:"} Bamx mamaru 3
CAS—> ;
WE— T
Yenwmrem YTi3n Yenwmrem Yti3n

CrpykrypHas opranusanusa DRAM

¥

¥

y S

BEytep BE/ELE JaHHEIX

I
9
ITTHHa JaHHBIX

OI...
o)
=

|



DRAM noBbIIIEHHOT0 OBICTPOAECHCTBUS MEPBOT0 MOKOJICHUSA
TR TPC

7y R e < > f
CAS __*__,"—‘J \_/_1\_/7
ADR 4Ry} €1 A G2 A3 ACa b
DATA { D J——{{ Do ——{{{{ Dz —— D —

Bpemennaa quarpamMma LHKIA YTEHHA DOCIELOBATENbBHEIX
anpecoB quHamudeckod namaru DRAM g pexume FPM

Timing: 5-3-3-3

N TR.‘\C
Ras ) | /

TAS | 1 / * / 1 / 1 /
ADR <Ry Cl A Cz X C3 A (;34 ){

DaTA — (D1 f{D2  JDs  A{Ds  }

Bpemennaa guarpaMma IHKIA YTEHHA DOCIENOBATENBHEIX
anpecoe guHamudeckod mamaru DRAM e pexume EDO

Timing: 5-2-2-2



Cunxponnsie DRAM (SDRAM)

1. CLK — cunxpocursai (1o nepeaaemMy GpoHTy).

2. CKE (Clock Enable) pazpenienus (HU3KUN — PEKUM SHEProcOepekeHuUs ).

3. CS — curHaj, pa3peuarnyi 1eKOJUPOBAHNE KOMaH]T

4. BSO u BS'1 (Bank Select) - curnanbl BbiOOpa OaHKa.

5. DOM - curHan MacKy JIMHUM JaHHBIX

6. A10 - B momeHT niogauun curnaia CAS# 3amaet crnoco0 mpeazapsga CTpoKy OaHKa.

<. (CAS Latency) 2-25-3)T
(RAS-to-CAS Delay) (2-3)T

zp (RAS Precharge Time) (2 -3)T
Ac (Access from Clock) HC

rc (RAS Cycle Time) Bpems unkna crpoku (7 —8)T  (t,. =t t:p);



TI | T2 | T3 | T4 (TS | T6 | T7 | T8 | T9 [T10|T11 | T12|T13 | T4

CLK
| |
/ ¥ : ' 2
CKE# 4 Ha4ano aeto maqag‘aopaarg

noazapaaa
aHKa
Co#

+*
+*

aHKa

o RLp | eld Yl Yl

B
RAS# 0 | L0200 | e | L2200 | O | O,
CAs# X |\ | L7 | | L0 | Ok
BS1 ZAD | L7200 | 1207 | "o d | ez | L
A10 %@{RIAWV/////A IR AN | G AR\,
SRR 1 N A S N A A SN D A
000 e 2 e L. e e—t tep +— 7
< tre >
-t—tgc[;'—b tac, [tou
DQ Bt B 'I' SR B e '|" ] |:_5|{DA::}:1DAM}{DAV§}{,D&P3}' T '@(DBRO(;{DBKOQ{DBN
AKTUBUpPO- Yurare ¢ AKTHBUPO- I Llurslsrb c QKrLaupo- !
Barte Bank 0 3aBTONOA3a- Barte BanHk 1 aBTONOA3a- Barte Bank 0
pAAOM BaHk 0 pPAAOM BaHk 1

BpemenHaa guarpaMma naxkeTHoro yreHud us SDEAM (nnuna maxera =4,
safepkKa noaeneHud qadHeux CAS Latency = 3)



T1 | T2 (T3 | T4 | TS | T6 | T7 | T8 | T9 |(TIO|T11|T12|T
CLK
CKE# 7/ ”l “l
osr LA
RASE 20\ | LI7 | \Oo | Lo d | e | v ad | ez
Cast 0 |\ | X7 O | 00 | " | 07
WE# 20 |\ 0 | "o | 7 | | 027
BS1 ZX | L2000 | L7 | X7 | | L2 | vz
A0 ZH0RA T | ORI | " RaNID, | D007
R 7, 0 2, TN 2 D U D SN A IV
DOM 2 i PR i 7

P | ” toaL »  tos|ton

DQ -+4--7 — — = {Daisg}{Diey){Dii-2iDA 3 DBk DBks 1}{Dbk 2/ DBy 3}{% oD Dé

AKTHBHPO- AT f-'lkmaupol S l‘-'lxmaupo i

pate Bank 0 aetonogsza-
pAQOM Bank 0

pare Bank 1 apronogsa-

pPAAOM

BaHk 1

pate Bak 0 B Bank 0

BpemeHnHaa guarpamma nakeTHod sanucu B SDEAM (nnuna
naketa =4, sagepxKa NoABNeHUA faHHEX CAS Latency = 2)



Perenepanus (refresh) SDRAM

CLK ] oo LIL
CKE# /j (‘& o .
Cs# | &7 R
RAS# 2\ | 7 W2
CASE D | 7 4|
WE# ] | ALY
KomMaHaa Cnegyowan
ABTOpPEereHepauMu KOMaHa 3

BpemeHHEIE JHarpaMMEl pEreHEpalHH
CHHXPOHHOR AMHAMHYECKOH IaMATH



Crpykrypa DDR SDRAM

CKER =
TR—» CONTROL
CK—pl o LOGIC
z4
TTh— g% LS
e ©O BANK1
Ao |MODE REGISTERSI 7%
lI E
1
14 ROW- 14 BANKO
ADDRESS ROW- BANKO
MUX ADDRESS 6:7.{\ MEMORY
LATCH ARRAY
REFRESH [og 2
COUNTER DECODER u
SENSE AMPLIFIERS |
AD-A13 2 /0 GATING -
Eatges) L DM MASK LOGIC
'li BANK
N ADDRESS == CONTROL
REGISTER |— i LOGIC
m— N >
COLUMN
DECODER
COLUMN-
l} ADDRESS 1
12 COUNTER! 7
V| LatcH
e COLO
1

X4 X8 | X16
X 8 16 32
Y 4 8 16
DATA
|~
READ MUX /]
LATCH| Y £
2 DQs
GENERATOR
COLO
INPUT
1REGISTERS 1
MASK £ A —
WRITE [ 1 . 1
FIFO 2 - —
: Y, Y
DRIVERS x ——
\ [ v Y
CK CK A 2
it in | DATA = ‘— —

?

CK

DRVRS

Das

RCVRS

1Y

g IDQO-
a DQn,

DM

d—Pp DOS

.



Pesxkxumbl paborsl DDR SDRAM

NAME (Function) CS |RAS|CAS|WE | ADDR
DESELECT (NOP) H X X X X

NO OPERATION (NOP) L H H H X
ACTIVE (Select bank and activate row) L L H H Bank/Row
READ (Select bank and column, and start READ burst) L H L H Bank/Col
WRITE (Select bank and column, and start WRITE burst) L H L L Bank/Col
BURST TERMINATE L H H L X
PRECHARGE (Deactivate row in bank or banks) L L H N Code
AUTO refresh or Self Refresh (Enter self refresh mode) L L L H X
MODE REGISTER SET L L L L Op-Code




‘IH

tck

BANK READ ACCESS

 cH oL

I\FiJ ijk‘_“k—wwxx e o e o e

tIS

COMMAND * NG

tls tiH :

Holh

ACT

:

AO-An
(Table 1) 't A
I IS H ALL BANKS
A10 X XX A
DIS AP ONE BANK
tis| tiH
BAO_ BA1 Bank X x Bmkxx X‘Bankxx Xamkx X
IRC
tRAS
IRCD - == Rp
s lu'os:n
{RPRE | ol fe |fmr
DQS ; y d \_-.XL- %
tL? ==
min | 08]
DQ PJ

il
s

min

tac
min




COMMAND

AD-An
(Table 1)
A10

BAO. BA1

DAQS

DQ

DM

BANK WRITE ACCESS

D @ (G0

X Coln X

-
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Ocob6ennoctu peanu3zanuu DDR2 SDRAM

DDR READ at 266 MHz On-die termination (ODT)

Output
Driver

\VooQ
£

2RTT S
>

CL=2 'CK=7.5nsis15ns DQ Pins ———

2RTT

}—

&

VssQ

) ) { ;
[ reap | ODT Pin w

CL=4 WK =3.75nsis 15ns

| Datai-Out I I Active Module Standby Module
VDDQ
DDR WRITE at 266 MHz 1500 <
1500 <,
System Controller
VssQ
Equivalent'WL =1
tCK = 7.5ns
BFSn Active Modul Standby Modul
U e ule andaopy ule
I LR —
d
DDR2 WRITE at 533 MHz 1500 <,
System Controller 4
. A vooQ 1500 <,
|::| 4
T =
WL = i ; <
WL=3 WCK=3.75nsis 11.25ns (: 3000
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CpaBuurenbHas xapakrepuctuka DDR u DDR2 SDRAM

Feature/Option DDR DDR2

Data Transfer Rate | 266, 333, 400 MHz | 400, 533, 667, 800 MHz
Package TSOP and FBGA FBGA only
Operating 2.5V 1.8V

Voltage

I/0 Voltage 2.5V 1.8V

170 Type SSTL_2 SSTL_18
Densities 64Mb-1Gb 256Mb-4Gb
Internal Banks 4 4 and 8
Prefetch 2 4

(MIN Write Burst)

CAS Latency (CL) 2, 2.5, 3 clocks 3, 4,5 clocks
Additive Latency (AL) no 0,1, 2, 3, 4 clocks
READ Latency CL AL + CL

WRITE Latency fixed READ latency - 1 clock
I/0 Width x4/ x8/ x16 x4/ x8/ x16
Output Calibration none oD

Data Strobes

bidirectional strobe
(single ended)

bidirectional strobe
(single ended or
differential) with RDQS

On-Die Termination

none

selectable

Burst Lengths

2,4,8

4,8




MoayJsu onepaTUBHOM MAMSATH

Moaynb Yacrtora muHbl, M1 11
MaMATH
100 133 166 200
SDRAM PC100 - - -
DDR SDRAM PC1600 PC2100 PC2700 PC3200
DDR2 SDRAM PC3200 PC4300 PC5400 PC6400

SPD (Serial Presence Detect) - mocjienoBarebHbIi CIIOCO0 HAEHTHPUKANNH




3anomuHawmmii 3jieMeHT FRAM (¢pepposiiekTpuyeckux)

Word Line
Bit Line
&
d =
—
—i" Farrosiectric
—— Capacitor
Plate Ling

I-ransistor/1-Capacitor FRAM Cell

Bit Lina Tree oo ]
® @
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2-Transistor/2-Capscitor FRAM Call



CpaBHUTEJIbHbIC XAaPAKTEPUCTHKH

Pecypc Bpemsa NMoTpeGneHue NoTpebneHue
(kon-Bo umknos 3anucu B aKTUBHOM B pexunme
3anucwm) ns pexunme XpaHeHus
7 - mA MA
d E |
‘ _J ] - _
w Tok Tok Pecypc | Bpema | Bpewms
ﬂpOI/II-}BOD,I/ITeJ'Ib HanmeHoBaHue LAKINOB | 3arnMcum 3arimcum
E—— xparenys| aKTve. ;
RWR | 6anTta | MaccuBa
EEPROM Ramtron FM24C16 10pA 150uA| 1E10 [(72uS [47mS
FLASH Atmel AT24C16 18uA 3mA 1E6 |10mS |1.3sec
ST ST24C16 300pA [2mA 1E6 |10mS |1.3sec
Microchip 24AA16 T00pA |3mA 1TE6 [10mS [1.3sec
Xicor X24C16 150pA  [3mA 1ES5 [10mS |1.3sec




