LUDOPOBA CXEMOTEXHUKA

NEKUMA #9



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

CxemoTtexHnKa Ha RAM nonynpoBogHUKOBU NameTu
(SRAM, DRAM)

OnepaTtuBHU 3anomHALWM ycTpoucTea (O3Y) — 3a TeKkywo
(onepaTtnsHO) cbxpaHAaBaHe Ha AaHHU B KC

= CratuyHU - SRAM (CcbxpaHABaT AaHHUTE NPU BKAOYEHO 3aXpaHBaHE KbM
cxemata): 3K Ha 6a3a Ha TpurepHa cTpykTypa (bunonapHa, MOS, CMOS);

= iInHamun4yHm - DRAM (Heobxoaumo e “onpecHsBaHe” 33 Aa ce CbXpaHu
nHpopmaumaTta): 3K Ha 6a3a MOS cTpyKTypa 1 3an.kanauutet (C.._ ), nmat
cneymnduyHa cxemoTexHmKa Ha 3K.

3an

CtpyKkTypa: matpuua ot 3K, agpecHu gewmndpatopu (A-no pesose u no
KONOHM), NoaabprKalim cxemun (ycunsaTenu 3a yeteHe/3anuc n ap.)

3apauu: (1) cxemotexHuKa Ha 3K; (2) aHanms Ha R/W — B cTpyKTypata Ha 3K u B
uanarta namer; (3) napametpu; (4) npeaumcrea/HepocTaTbun/NpUNOXKeHUe;
(5) cxemoTexHuKa Ha noaabpKawmte cxemu (OtY, AD-AP/AL-AK).



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

CxemoTtexHuka Ha RAM nonynpoBogHMKOBU NameTu
O6uw,a apxuTeKTypa Ha 3anomHALwW,a maTtpuua (3M), cbcras

OobnacTt namer
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Mpumep: RAM c 06w, 06em 256MB > 8(o6nactn)x32MB,
BCcAKa obnacTt = 16 (cekumun)x2MB > Bcaka cekuma = 16(noacexkummn)x128KB



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

CxemoTtexHuka Ha RAM nonynpoBogHMKOBU NameTu
Appecauua Ha 3K, gewwndppupaHe Ha 0bwma agpec, WUHU
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Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

CxemoTtexHuka Ha RAM nonynpoBogHMKOBU NameTu
SRAM 3M: npumepHa opraHu3sauua npu ob6em Ha namerTta 64Kx1b

Ay |
A

1 o—

AP

(8—256)

yc.4/3 - ’E

XO
I I |
— 00 —~ 1 01 0/255
Xl
T T |
o 1/0 4 ¢ 1/1 |4 o 1/255
X,.x i | |
I I |
e 255/0 e 4 255/1 e 255/255

!

3a IIOII

Yo

Y

K (8—256)

yc.Y/3
3a lllll



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

CratuyHiu RAM - SRAM

CxemoTexHMKa Ha OCHOBHA KneTKa, MNX
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Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

SRAM

6-TPaH3MCTOPHA CXema: CTPYKTypa, cxemoTtexHuka (NMOS)

Poly-Si
Pesuctopu

x100MQ
(cum)




Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

SRAM

6-TpaH3MUCTOpPHa cxema: cxemoTexHuKa (CMOS), ueteHe/3anuc ot 3K
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Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

SRAM

6-T CMOS cxema: yeteHe
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Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

SRAM
6-T CMOS cxema: uyeteHe (BA)

4+ rnopadu KoMymauusi Ha KanayumueeH
' moeap 8 2elimoseme Ha C8bp3aHuUme
mpaH3ucmopu

——_ paspewieHue ALl

rnpedsapumerieH 3apsio
(precharge)

I Hepaspywmm npouec Ha yeTeHe



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

SRAM

6-T CMOS cxema: 3anuc (U° npu HannuHa U°)
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6e3 npoMsiHa: He npomuyam Mmokoee Ha rnpe3apsio




Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

SRAM

6-T CMOS cxema: 3anuc (U° npu HannuHa U?)
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Ta1  Taz ?Ups=Ugs (MT)

Up¥,Up,T - passutue Ha MOB npu Uy, <Up,



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

bunonapHu SRAM 3K — ¢ agByemutepHu TpaH3nUcTopu, ¢ LUoTkn anoam
T3.5V

Wi, wp A LA
QO aBycTeneHeH npouec Ha agpecaums: (1) eamH usn pea > 3anuc B pernctsbp (2) nsbop Ha 3K ot
PerncTbpa;
O pexumu: R/W, ycraHoBeH (standby)—> pasnnunu Hanpexenusa Ha AL, ALL*:, u(1)=4.3V / u*(1)=2.0V
u(0)=1.3V / u*(0)=0.3V (HamanaBa ce KOHCyMaUMATa);

»3anuc “0”: Alll-u(1),u*(1), WA (emutepa E;;) — “0” = Tok Nnpe3 T;, Uc 1y A T, ce 3anywsa. BpblaHe B
ycTaHoBeH pexum - u(0),u*(0), WA=1.5V. T, octaBa oTnyweH c 63308 Tok npe3 R,, T, octaBa 3anyweH (HMUCKa
CTOMHOCT Ha Hanp. B ALLl B yCTAaHOBEH peXxum).

» 3anuc “1”: All-u(1),u*(1), WA (emutepa E,;) — “1”, (emutepa E,;) — “0” — aHanornyHo: T, otn., T, 3an.



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

AunHamunyHu nametu — DRAM
EpHoTpaH3uctopHa 3K (1-T DRAM) — ocob6eHOCTUH, CXeMOTEXHUKA

" Po6bpT AeHappg (1970 r., IBM)

=" MuHMmanHa 3aemaHa naouy, (Bucoka CU);

" YTe4YHU TOKOBe — HE06X0AMMOCT OT pereHepauma (2ms ... 10msT);
* CneuuanHu KOHCTPYKLMK 3a yBenu4yasaHe Ha Cgy.
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Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

AUHaMN4YHU NnameTU
1-T DRAM - 3anuc Ha uHpopmauuma (“0”, “1”) B 3K

oV v
S Al G e ALL
N
TA ................... - C3|<
LA LA
LWA>O0V : (1) uc="0", Ups=0, i=0; WAV, (1) ug=“1", Uy=0, i=0:
(2) uc="1" (uc>0), paspsag Ha C npe3 T, oo 0V, (2) uc=0 (uc<Vpp) 3apsaa Ha

Cak AO Uc=Vpp-Vr;
Ugg=U->0> UL

Ug =U" =Ug — Vi =Ug _|_VTO +V(\/UC+Z¢T _\/2¢T)J




Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

ANHaMUYHU nameTU
1-T DRAM - yeTteHe Ha uHPopmauyusa ot 3K, mogen

U npeagaputenHo 3apexkaaHe Ha WA o V,/2 (Halki-yecTo);

L npepa3snpenenexHune Ha 3apaga Q mexay LA v 3K (nocoKa: B 3aBUCMMOCT OT
3anucaHaTta npeam ToBa MHGopmauma B 3K) Ao HanpexeHue U, B KpadA Ha npoueca;
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Cug>>Csk 2 AUX - He6naronpuaTtHO, Hanara cneLmanHu
n3nckBaHMA Kbm ATY (ycunsatenute 3a R/W)

Pa3pyLaBaly, Nnpouec Ha YeTeHe — Heobxoanma e pereHepauma!



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

AUHaMN4YHK NnameTU
TputpaH3uctopHa (3-T) DRAM: cxemoTexHUKa

14 yeTeHe
3arnunc

A A

T, - TPaH3MCTOP 3a AOCTH.

- npn U=U=V,, 2T, otnywer;
-npn U=U=0 - T, 3anyLeH,

foctbn npe3 T,. Yete nHPpopmauma, obpaTtHa Ha ctoMHocTTa Ha Cyy, ;
OTAEeNHU WMHK 33 YeTeHe 1 3a 3anuc (moraT aa ce 06eanHAT);
3HaunTeNnHa yTe4yka Ha C;, npe3 T,— pereHepauus;

| Hepaspylwmmo yeteHe (T,).



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

AUHaMUYHM NnameTU
YetupurpaHsuctopHa (4-T) DRAM: cxemoTexHUKa
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Manko Bpeme 3a goctbn: 3K Ha 6a3a cTpyKTypa c MNOB (KakTto npu SRAM).

| lecHa pereHepayua: LLI,£I,/LIT,£I, ce CBbp3BaT e4HOBPEeMEeHHO KbM V.

3anuc = B Toukn D,/D, ce ycTaHOBABA Npe3 cboTBeTHaTa LUA:
ul=0v, U=V, ,-V;.

YeteHe > lNpeaBaputeneH precharge Ha asete WA o Vj,/2.
Npepa3npegenenmne Ha 3apaaa ot Uy, =U=V,-V; 80 Vyp/2 1 ot Uy,=U°% no V,/2
(omacHocT ot oTnywBaHe Ha T,).



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

MonynpoBoaHUKOBM NameTH
MoaAavprkawm cxemu — aeteKTopHu yeunsatenu (ArY), SRAM c ArY, B4,
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Cuz~500-200fF, W/L=50 (T1noso);

JlocturaHe B ABaTa Bb3ena Ha ATY Ha
paBHU HanpexeHua = 15-8ns.



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

NMonynpoBOAHUKOBU NameTu
Crpyktypa Ha DRAM c AtY, Bl
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Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

lMonynpoBOAHUKOBU NameTu
1-T DRAM c KomneHcauma Ha 3apaaa (takrysaH ATY)
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SRS L O MEEET (T SEEm EE | ﬂj
Cak

L L dukTnBHN 3K

PelwweHne — no-cnoxHa cxema Ha Ot
elLeHne — Nno-croxHa cxema Ha [ty (dummy cells)

(TaktyBaHn [TY) )

un Tﬁﬁ ax

— . AR

@—{m—\ @—{:4— | 4_‘ {u—\ @—{:4_ @_MH
Alllo(To) 1 C T 1 Tok 1 r T1 T2 Tox 1 T ALLIN_l(TN_l)L

ak ---Cax *f Cai 12 *{ G /2}* Cak "'C3KT
o +
Voo @—~ Thos

. Tn.a. Voo

n.3. I—}’

Tn.s. I
n.s.

» couktnBHata 3K /dummy cell/ - \ i
pasgeneHa mMexay rpynute nesu u
pecHn 3K;
* NpegBapuTeneH 3apsg — n.3.=high,
LUMHUTE 3a JaHHU ce 3apexaar 0o Vpp/2
npu MNOB=low



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

MonynpoBoAHUKOBM NaMmeTH

Noaavpikawm (nepudpepHn) cxemun: peanusaumna Ha Al (HeTakTyBaHMU)
Knacunyecka NAND cTpykTypa
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Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

MonynpoBoAHUKOBM NaMmeTH

Noaavpikawm (nepudpepHn) cxemun: peanusaumna Ha Al (HeTakTyBaHMU)
Knacunuyecka NOR cTpyKTtypa
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Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

NMNonynpoBoaHMKOBU NameTu
Noaavprkawm (nepudepHn) cxemu: peanusauma Ha Al upes
NYT (noruka c ynpasnasaly, TpaH3uctop/pass-transistor logic) - cneuunanHo 3a
peanusauma Ha gewmndparopu no Konouu, AK
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| HamaneH 6pou
TPAH3UCTOPU CNPAMO
NAND n NOR-6a3upaHute

CTPYKTYpW.

2N TpaH3KCTOpPa 33 BCEKMU
aapeceH 6ur:

-N-6poit agpecnpyemm KONOHM
(Tyk N=3);

- I-nopeaeH Homep Ha
agpecHaTa wuHa (TyK i=0,1,2).

N3X.HUBO NpPeau MHBEPTOPA
2 Vpp-Vry



Lugposa cxemomexHuKa, crey. KCT, ®KCY, 2012-2013 yu.200.

MonynpoBoaHUKOBM NameTH
MNopabpKawm (nepudepHn) cxemu: peanusauymua Ha Al upes TakTyBaHMU
CTPYKTYpU = [loMUHO cTpyKTypa (3a VLS| npunoxxeHusn)
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e BapnaHT Ha NAND — 6a3upanunte Al;
* noarotTemntenHa ¢asa — CLK=low: Uwa=low;
* usnbaHuTenHa pasa — CLK=high: Uwa= low/high (npexoa camo ot 0>1).



