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Flash memory Electrically,

block level

ﬁlqﬁ"lﬂﬁ 41 ﬂizmvmﬂx‘mﬂ")ﬂﬁ']’m’ﬁ’]LLUU@qiﬁ\iﬁ’Jﬂq

4.6.1 “U28AINNANTAN

o K

| ' o A ¥ ¥ ' I~ ' Yy v A

Wwmdagpainanuuunsidnudeyaldediuman liamnsouflals deyaniunnldlusenay
femsagudaztlnpzes  Aunldifviuiasidsunsn  gadstesnddty mseileddu  Tusunsnssuy
(BIOS) sanindayaresqiinsnifnssuumuuesn Wy 1auavilszinnuesafanariild auinaaguss

o K

minelszananainld @5 lasdnAns Wusw s lldeyaniunnlusendnasliinisasuiilas vee

a

wasuaiasinn MineANANTaNAINITONLN 4 BTia Fesalili

® Masks ROM (ROM) Lﬂm@u‘ﬂmﬂﬁﬂﬂﬁgﬂiﬂmmumLL&’Q@’m‘Emmu Tnadiayaviva
T‘ﬂ?Lmiu‘ﬁ'@gjslmﬂmﬁmﬁt,ﬂuiﬂmmmﬁ'l%mu@mmaﬁwmmmm@uﬁmmﬁ M?@qﬂmaiﬁ'
L%wi@ﬁm@mﬁuj ﬁﬂ%’lzimmmﬂwmmﬁmﬁm‘iﬂmnmLfﬂﬂﬁ

® Programmable ROM (PROM) Lﬂm@uﬁt:fl%mmm‘ﬂﬂmnm%’@aﬂaLiwvl,ﬂLm"l,fé’ﬂml%m?lm
Tsunsu Bund1 PROM Bumner ansnsolulsunssldifesniaiien nanaie drldsunsadesa
Aamanaudlufliamnsnauudatsunsn L taquilluduiited

® FErasable PROM (EPROM) Lﬂuifﬂu‘ﬁ'ﬁj‘lﬁmmia‘ﬂﬂnmuﬁmﬂ@LiﬂﬂL@qimmﬂ%lﬁ}m
Waunsu sexadlaiifernin PROM pasnanunsnaudeyaudallsunsalmally Taannsay

¥

fayaazldian1sene5eddanilalaidn (Ultra Violet — UV) uazaziilunisaudeyaiauun

al
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® Electrical Erasable PROM (EEPROM) iilusauing ldansnsalisunsudeyadnliieglaineg
Iazeslusunan wazaunsnaudayaudolisunssludlfiduwmnenty EPROM wsisinarim
EEPROM ldnisaudayasaeliln Taanistlanlviinussdugadnlinmaduisaacindni

¥ 3 2 A ¥ ! A v i// ¥
siasnnsal M l¥atuisn MANALUBYALNAIUNTAUDYAVNUN ﬁllﬂ

4.6.2 WUIEANMNIUTH
Wumbaaruardansanaseuazdsuls deyaazqoumelilunaialaifinszualiin

e wieaanlsidle 2 wiin

a

® Static RAM (SRAM) Lilumirzaauanna¥waiuainesaswailnasi (Flip-Flop) dayaazgn
wuliaundiazluifinszua i unaes Idnanlunsdfedieayaldmnga uiisnaunuay

Tnasuninndn fuinfani il i umdaacnauweateiiaonug liunndn

D

| o

® Dynamic RAM (DRAM) uutaaadnuarnlduannisineuaessaiiulseq (Capacitor)

dJ = A = @A o Y 3| A dl o =3 = =3
fennsildszaireliidszafinenianimuasdeyadu 0 vide 1 Wedufudszaitszquin

¥ a 3| a o = 1 = I~ 4
azfespgeNLsriuszas] muaseLNnmUAaNe Fand1nsTsT (Refresh) el
anuzaesnslsvadiasey  vndaeansldlaglimnlszy  dufuilsyqtiufiazanailseq
aanaunnanaaiulifivszq inlddeyagouellls  ndwssiinnlfidanaiaauly

¥ KX v v o 1 =3 [ d' d' . 1 o
nsdnnedeya uarsewinegnaennataniluni1resT® Dynamic RAM  #eIA9INAan

a d’ld < KX a ° Y | ' o o dlaz
TUAUNTUIALANLAZTIATGN muﬂuuﬂﬂmﬂuumﬂmwmmﬂ‘wmmmiqumm

4.6.3 TAs9ds19NguanaastlniigaINan

al

g auaiuaegluuuuanseiuliielusdaunauazgling - Inevialuinasiduusinuung

P B P e P aa P P = G = |aa
AT NTUAMANEAAe) TURnetaguuLtuiunEand1iuga (Memory module) visaanaiuglnd

gulsrafluwiniianusfan DIP (Dual In-line Package) Aauanslugil 4.7

CIF

77 4.7 Ui maemdiaanuauuuiugatiia SIMM uaz DIMM uazuuy DIP
Tuilaqifi wiasAnuaudni i lwesasiaallidumiasannuauuy DRAM visunn Taeviall

ﬁﬂLﬂuLmuTN@mﬁm SIMM (Single In-line Memory Module) %198 DIMM (Dual In-line Memory Module)

nasuaguuasestgaNAaLEuLefa  douluaenfiamesidata  dnaclduasaruanndauis
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=

annd1 Bandauuy SO DIMM (Small Outline DIMM)  Tuganiagmainanusiazainiina1uninees

—

k73 o ° o o 1 1 o 1

dayasinaiu inlatuayuraniame fMTaniaeauaing s 1w 8 On 16 Om 32 O 1ie 64

TR TNDINANHUZNWNNIEAINALANFANAL 111 9110137 (Pin) RANEATUTaMRIULMNBLATA AN

21978311A A AMUUIBLLNUUINAA UAZAENNIFRAGN

) 1 o
4.6.4 walulaguadnulgaInean DRAM
o dne v o o d o el e .
sanlsnananudadnuaauamanililupasiomesialiluilaqiiu iWumiasaauaiuuy
asnedo  uanilumidinAc nan DRAM  asivansgiuusfiuansinetiu Al 191AsansazEeug
A9muIn13989 DRAM et ldnansausaen i lfumnzan m1319 4.2 waaatanisnmuimalulatang

DRAM uwinisinae] wazpandiialuniadniedeya

Year INTRODUCED TECHNOLOGY SPEED LIMIT
1987 FPM 50ns

1995 EDO 50ns

1997 PC66 SDRAM 66MHz

1998 PC100 SDRAM 100MHz

1999 RDRAM 800MHz
1999/2000 PC133 SRAM 133MHz (VCM option)
2000 DDR SDRAM 266MHz

2001 DDR SDRAM 333MHz

2002 DDR SDRAM 434MHz

2003 DDR SDRAM 500MHz

2004 DDR2 SDRAM 533MHz

2005 DDR2 SDRAM 800MHz

2006 DDR2 SDRAM 667 - 800MHz
2007 DDR3 SDRAM 1066 - 1333MHz

AN3799 4.2 nnaRaLmAalulatiaas DRAM

® Fast Page Mode DRAM (FPM DRAM) vsasn3endus| 41 DRAM ugaGEnsuzes
DRAM  AldFunisimunainuaaaualuganew  sinldamnsadfsteyaniacluung
= o Y @ 4?
weaiulsiGaau

® Extended-Data Output DRAM (EDO DRAM) ifli DRAM #misnauluil A.@.1995 mane
o 1 o o ¥ | v v 1 P o 3 2 o Y @ 4’( = al
iU FPM uansinsiungaunsndntedeyaldsaitiaeiuy inliinaulfifaau Inedngaunsn

WntautaeAaNan tE3andn FPM 10-15%
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® Synchronous DRAM (SDRAM) fawflunisdfjimmalulat deunnsinaain DRAM wuiihn
Tnemanuuy SDRAM TiineuaanAdesiuasaznisinauaesding aanuisalunisdnis

¥

ayaaziLaauaniiseuniwiung (Nanosecond - ns) lumiagl MHz (9611919 4.2) nald

(clock cycle) landayanfandruiuiinisauvizeiiuin satiugngagldanlusiag

¥
=X

Benansesendneidniieninaanan 31l SDARM flagnaanuuulizanldlfiiaauandae
Tupa SDRAM wsazuuuaziaaifunnseiy  fisatnqdy PC66 SDRAM Azying1uil
AN 66 MHz, PC100 SDRAM agf1enufinaiud 100 MHz ilusiu dwaaiudidlagn

Wi IdiinauEes ) el SDRAM inamléisaan

CLK SE

LI
e
-

DDR-SDRAM | Daal | Dam? | Dats3 | Datsd | Dats | Dass | Da7 | Dans

- -
LR ET

SDR-SDRAM Datal Data? Data3 Datad

317 4.8 WRsnfaunisaudedayaes (SDR) SORAM 1 DDR SDRAM

® Double Data Rate SRAM (DDR SDRAM) Lﬂumiqammfﬁﬂuﬂqﬂﬁmmﬁﬁmmwdvlfam
unufi SDRAM sinlifimiaganusianuneninuauniadayald 2 pfannelu 1 assey
a'ﬁ;ytyﬁmmﬁmﬁ@"luﬁwm'%uu@:ﬂnm Faumnsineann SDRAM ﬁmmmmumﬂ%aﬂ@irﬁf
enASafenAnens T TueasetunAn ity AaGen SDRAM iy Single
Data Rate 178 SDR SDRAM suandlugll 4.8 faetnaidy DDR SDRAM fstdry ooy
ANLE 100 MHZ 130 133 MHZ Aaginanugnsénaise (Effective data rate) 200 MHz La%
266 MHz s

® Double Data Rate 2 SRAM (DDR2 SDRAM) Lﬂuﬂﬁ‘ﬂl@'ﬂ\i“ﬂ’ﬂ\i DDR SDRAM %Gﬁﬂ’]ﬁ'
WAty (gegaiie 800 MHz) fuliienasuaranaasdeuiiiiotu wanz
AnFuaanfalaa SuLLINANA

® Double Data Rate 3 SRAM (DDR3 SDRAM) Lﬂu‘ﬁ'mmm DDR SDRAM fanwuzAdne
fiu DDR2 Tnenimnnlifiaanuiaifisdu (gegaie 1600MHz) uinulntieeasuazanaaa
Saufifint Ui mansdmsunenfiomes s marmesuuy dual ¥ee quad core AN

FUNNZAULATENABNAIAD TSN A FUAZABNNIADTLLILUNNNIDNGQE
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® Video RAM (VRAM) dsldimaTulagivuy FPM Tnsvinlilutiansnneudugesdaanis Tne

daanila i lunnsmstaanin  urnsiandeawilaldlunisddsuilasn e kg aduat L
280N MM N17UsTaNaIUANLA R lasALT T
, I o de de ave 4.
® Window RAM (WRAM) lumisgadnnaningestesniansinldiuszuunseeiuany
NIAUNTIAN WANANGANN VRAM LANTAEATE9N19NITLAAINARTHIUIALENNLN
® Synchronous Graphics RAM (SGRAM) {lunsinmalulagiuuy SDRAM wnlfiieany
wansuadAlauarnn annsnEenlduazuiladeyaliiduufeninliannarlunisauuay

o K k7 o 2 3 d%‘ 3| 4Ql a a o wd.&'
LUNNIYAN Mlinsdezanananiniiaau unsiulse@nsniwlunimnanulinau
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Chapter 4-6 William Stalling. Computer organization and architecture: designing for performance.
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http://www.pcguide.com/ref/ram
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