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Kién thiic phé thong trong the1 dai so hoa

Luu trit théng tin bang bén dan:
SRAM - ROM - Bo nho flash - USB

Ky trude, ching ta dd tim
hi¢u vé& bo nhd truy cip ngiu
nhién RAM (Random Accc.s.s
Memory) gdm nhiu phin uf
nhd, mdi phin 1 nhd la mot
tranzito trudng MGS
{(MOSFET) va md6t tu dién.
MOSFET dude diéu khién
cho m& hoic dong dé tu dién
tich dién (trang thai 1) hodc
khong tich dién (trang thdi 0).
Vi tu dién it nhi¢u déu bi rd
dién nén sau khi ghi, phdi
thuéng xuyén nap lai dién dé
giif lai trang thdi dd ghi. Bola
qua trinh  lam  wdi lai
(rcfresh) va RAM phdi lam
tdi lai mdi luu trit thdng tin
duge 1au, goi la RAM ddng
hay DRAM (dynamic RAM).

Co cdch nao dé ¢é duye
b& nhd RAM nhung khdng
phii lam tudi lai, vira pinfe
tap vifa 16n nang lugng hay
khéng? Dya trén hoat déng
cua MOSFET va ciia CMOS
(nhir 33 gidi thiéu & ky trude),
ngudi ta di ché tao RAM véi
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phin (i nhd gdm hai CMOS
161 chéo nhau (hinh 1). Co
thé diéu khién bd 4 MOSFET
nay d trang thii 0 hodc | nhd
mot MOSFET ding d& ghi va

mot MOSFET nia dung aé
doc. Téng cdng cdac phan t

nhd & diy cé 6 MOSFET.
Tuy phdc tap hon nhung bd
nhd RAM vdi 6 MOSFET
niay mét khi dd dude ghi
thong tin gi thi ¢t nhd mai,
khéng can phii lam tudi lai
nhu ¢ DRAM. Vi viy, loal
RAM ndy cd tén la RAM tinh
(static RAM - SRAM).
SRAM didt hon DRAM
mdt chit nhung lim vide
nhanh va il 16n ning lugng
hdn. Tuy khong phii lam tudi
lai nhung ddi vdi SRAM
{cOng nhu DRAM), néu mit
dién cung cap thi nhing gi
nhé dude van bi mit hét, oy
chuyén mdn goi la bi bay hdi
{volatile). Ngudi ta goi chung
dé ld cde bd nhd bi bay hai

(volatile memory), hay b
nhd tam thai.
ROM
Ca cdch
' nao luu it

théng tin bing
ban dan nhung
thong lin ghi
dudce khéng bi
e xod di (b1 bay
heit) khi khéng
cung cap dién

hay  khéng?
Thie ra, ngay
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ngudi la da che

gian cac bd nhd ROM bin
din. Ta da biét, ROM (Rcad
Only Memory) 1 bd nhd chi
doc, khong ghi dude. Vi du,
lvu trit quang, cu thé la CD-
ROM (titc 1a dia CD di ghi
sin). ¢6 thé doc d& ding cdc
théng tin da ghi sdn (rén dia
nhung ngudi dunu khong ghi
duge., 0 hau it bdn ddl\
ngudi ta ldm cic bg nhd co
bin giéng nhut RAM nhung
chi doc duge chd ngudt ding
khong ghi duge. Nha sin xual
di ghi san biing cich ndi sdn
hoic ngit khong ndi cic
dudng dan dién can thiét dén
cac vi tri déng hodc md cic
tranzito, ty dién.. Vi viy, néu
c6 dién 6 181 vao chinh cia bd
nhd thi ldp ofc ciac phin
nhé & trang thdai ghi nhd cde
théng tin da ghi, bd doc chi
can doc 1a ¢é dudge cic thong
iin do. Ciac bd nhd ROM
thudng duge ding (vi du &
mdy tinh, & cdc thiét bi) ludn
phai chip hinh m&t ienh didu
khién, thure hién mot nhiém
vu nao do di dinh sdn.

Chi dong va thudn 1ién
nhat 1a bd nhd ban din ¢é thé
ghi dudgc thng tin, xod dé ghi
lai dutge, lie mét dién hay hic
khéng ding thi thdng tin van
duge luu trt. Bé nhd nay
khéng nhat thidt phdi gan lién
vdi mé1 mdy tinh, miy ghi
¢ong kénh nao dé, nghia 1 bo
nhé ¢d dong, dem di diu cling
dudge, dung duge cho nhicu
loai may.. Ngudi ta thudng
20i d6 1a bd nhd 1y ra mang
di dudc (removible memory).
Pinh cao coa loai bo nhd nay
1d & chép USB ma chi v&u d

diy ld bd nhd [Tash,
Bd nho flash

Bd nhd (lash 14 bd nhd
khéng bay hdi (non-volatile),
cé thé ding dién d€ xod va
ghi lai dude. Py 1a cdng
nghé hién duge dang § thé
nhd dién 17, USB... A€ luu i
thong tin ciing nhur d€ chuyén
du liéu (f may tinh ndy sang
mdy tinh khic hodc chuyén
da Iiéu sang cac mdy ky thudt
6 khdc nhu mdy chidu, mdy
in.. Bé nhd flash la moL dang
mdi cia bo nhd chi dé xoid.
lip trinh bing dién EEPROM
{Elccetrically Erasable
Programmable Read Only
Memaory).

Nim 1984, nhd sing ch&
ngudi Nhit [d Fujio Masuoka
lim viéc ¢ Hing Toshiba da
lim ra bé nhd loai niy. Luc
dé, dé xod phii ding tin hi¢u
dién dé diéu khién lao ra
chdp sdng (ku,u nhu & dén
chdp may anh) nhimg & diy
khong phdi chi€u anh sdng
ma 1d chidu tia af ngoai vio
chip nhd. Tia 0¥ ngoai lam
cho cic Idp oxit cach dién trd
thinh din dién, dién Wi bi
giam giit d€ nhd bi thodl di
hét, bd nhd bi xod sach. VE
sau, d¢ xod ngudi ta kh(“mg
dang den chdp nifa, nhung vé
nguyén tic la ding tin h]t,u
dién dé xod nén vin gilf 1én
¢ 13 bd nhd (lash, Linh kién
chil y&u nhat d bd nhd flash la
tranzito trudng MOS ca cdng
ndi (Floati ng Gate - FG).

Ta bift riing. cdu tgo clia
MOSFE'T thong thudng gém
cue ngudn, cuc mang va cuc
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Hinh 2: MOSFET 6 céng ndi
a - Ghi: Tdc dung di¢n thé cao 12V & cuc cdng - Didn ul bj ddy xuyén qua dién

méi vito chika & céng néi.

b - Xod. Tde dung dién thé cao 12V & mdng - Dién 1l chata trong cbng néi xuyén
hdm chay qua Iop didn méi day 200 A vio 48 bdn din.

L'(“)"ng (Control Gate - CG).
Dudgi 16p dan dién cia cuc

cong la médt 1dp oxit cich
dién. Khi tic dung dién thé

thich hgp vie cye cang, dién
trudng sinh ra, thong qua 1dp
oxil tao nén mdl 1dp dio
ngude dién tich & ndt 16p oxit
tiép xtic vdi ban din. Ldp dio
nay tao ra kénh dan dién, lam
cho tranzito rudng md, tfc la
cho déng dién chay «F ngudn
d€n mdng. Nhu viy, vdi
MOSFET théng thudng, khi
tic dung dién th& dic¢u khién
vao clic cdng thi tranzito md:
khi khéng tac dung di¢n (hé
hodc lue mit dién thi tranzito
tu d6ng chuyén sang trang
thii déng, xod di trang théi
md ban diu. B MOSFET khi
dang & trang thdi md khing tu
dong bt xod di. ngudi ta Idl'll
thém mot c,ongj 1d ling & duGi
cye cong gol ld Long ndi.

Céng néi nay duge cich Iy
v Xung quanh biing mot 18p
oxit mong nhu’ng Lhdl lugng
cdch du,n rai 1oL Ncu lfmn,gD
cach nao do cho vao cong noi
mot s6 didn (i, didn t s¢ bi
giam giif lai & diy trong mét
thGi gian dai d&n nhiéu nam.
Khi & ¢cong néi cé chita dién
tich (di¢n uf), nd ngin cin
khéng cho cue cong tao ra
duge dlcn triudng dnh hudng
dén 18p bin din & phia dudi
neu di¢n thé tac dung 1én cuc
¢ong binh terdng khing cao
qud mdt muc nao dé. Ta %6t
trténg hdp MOSFET loai n
{hinh 2). N&u khong co cong
ndi hodc & céng ndi }\hong
chia  dién  tich nao  ca,

MOSFET loai mdi niy hoat
dong khéng khic gi loai
MOSFET da ndi trude diy;
Khi tic dung dién thé’du’dng
cao dén mét ngudng Vo nao
daé, & chd tifp xdc giita dién
méi (1dp oxit) vi bdn din
(phi€n silic) ¢é mot 18p dio,

tite 1a 1dp dién uf bi dién thé

dudng & cong hit vé tao ra
kénh n didn dién: MOSFET
md, cho dong dién di qua.

BZ‘ing cdch ndo dé tao ra
d1cn (o \d cho chira vao LOH(’
i, vi LOI]U ndi cich dién rat
16t nén s& dlcn i do bi giam
gidt & day (u) hé d&n mudi
nam). Dién tf bi giam gifr &
cong néi lai s_ay ra mét dién
trifdng ngidn cin, vi vy, khi
tic dungs Ién cuc u“;n&, dién
th& V., dién tf 3 ban dan kho
bi kco lcn dé 1o ra kénh n so
vdi khi khéng ¢é dién tfr chda
trong c¢dng ndi. K& qud la,
phdi tdc dung 1én cuc céng
di¢n th€ V., cao hon Vo, mdi
tao ra duge kénl;l n, nghia la
MOSFET (¢d cong ndi) mdi
md duge.

Vidy néu  quy udc
MOSFET cé céng néi khi mé
(¢é dong dién chay W ngudn
dén mang) 1a & trang thdi 1
thi khi khuné ¢6 dién i chua
& cSng ndi, néu doc bing
cich cho di¢n thé V. vio cue
chng, ta thay MOSFET md,
dung la 4 trang thdi 1.

Khi cho dién thé duong
khd cao, khodng 12 V tic
dung 1&n cye eéng (hinh 2a),
MOSFET md, dong di¢n giita
ngudn vd mdng kha manbh,
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dién tir ¢6 ning lugng cao co
thé nhay qua ldp cich dién
mong vio cdng ndi vi bi
giam gitr ¢ d6, MOSFET khi
da chia dién 1 tai cong ndi &
trang thai 0, vi néu tdic dune
di¢n (thé V vio cuc cOng d&
doc, MOSFET van khdng md
dudc, khdéng ¢é dong dién
chay w nguén d&n ming,
ding 13 & trang thdi 0.

Nhu va} li nhd ¢6 cdng
néi, ta c6 thé ghi, tite 13 tao ra
hoz_u, (rang thdi 1, hodc trang
th4#i 0 cho MOSFET. Khi
mudn xod trang thai 0 ta (im
cach cho dicn wWr thodt ra khoi
LOI]Q ndi. Muén viy. cho cuc
¢Ong ¢é dién thd 0 V, con &
cye mang cho dién lhc 12V
(hinh 7b) Bién tr & L(mf;, noi
s¢ xuyén him chay qua
13p oxit mong chui xuong
d¢ silic va ticu tin hét.
Luc ndy, cong ndi khéng
chita dién td, MOSFET
da tif trang thii O & vé |,
tie la bi xod trang thai O
da ght trude day.

MOSFET ¢6 thém
cong ndi md i & trén cd
tén goi ld NOR flash
(chép NOR), goi tén theo
nhi¢m vu thuc hién trong
tinh todn logic. M6t loai
MOSFET ¢6 cong ndi véi
ciiu tric tudng i nhung
cich ghi va xod ¢d khic
mot chit ¢é 1én goi la
NAND  flash  (chdp
NAND) 13 ¢ot 160 clia
phan i nhé & cdi ma ta
thudng goi tit la USB, dugce
st dung phé bi€n 3-4 nim trd
lai diy.

Cdi ma ngudi s dung
qucn ding va goi tat li USB
c6 tén day dd li & chdp USB
(USB flash drive), kich thude
nhd nhu ngdn tay cdi, cé diu
cam chudn d¢ caim viao miy
linh hodc nhi¢u mdy k¥ thuit
s0 khdc nhu mdy dinh 58, mdy
chi€u. may in..

Goi la & chdp vi bén trong

¢6 chda bd nhd chdp (flash
memory) va cic mach diéu
khi¢n dc doc, ghi, xod... (udng
w nhu & dia cing, & dia mun
Goi la USB vi ¢6 dau néi la
USB (Universal Scrial Bus)
¢ nhiém vu chuyén tdi lién
tifp dit liéu vio d¢ ghi, lvu
trid vio bd nhd flash va
chuyén i ra ngodi dif licu
ma bo nhd flash da ghi dudc
dé su’ dung.

O chdp USB li di¢n hinh
clia b6 nhd 14y ra lip vao
dugce, ghi duge dung ludng
thong tin 16n hon & d”d mém
it nhluu, ¢o khai lugng thd
(chi vio khodng 50 g) ¢é thé
ghi va xod khodng 1 tricu lin.
dung lugng luu teit khodng tir
64 MB d&n 32 GB vi cd thé
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Hink 3 Cdu tao cida & chép USE

Piu néi USB

Mz ch diéu khién USB

Cdc difm kifm im

Chip nhd flash

Trinh phd dao ding

LED

Khod bdo vé

Khoang dv trif d€ bd sung chip nhd

hdn ntta, Itu trit dit Héu dude
khoiang 10 ndm. Cidc b6 phin
théng thudng & mot & chdp
USB nhu hinh 3.

O chdép USB dugc sir dung
phé biéh trong md'y nim gin
dd} nhiéu nhit 1d & linh vuc

cd nhin ding dé¢ chuyén dit
licu. tién lgi hon rit nhiéu so
vdi diing dia W, dia CD =

Nguyén Xuin Chanh

Hoat dldgng
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