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DESCRIPTION |

The HY51C256/L is a high speed 262,144 x 1 -bit
dynamic Random Access Memory. Fabricated with
Hyundai's HYCMOS technology, the HY51C256/L of-
fers features not provided by any NMOS dynamic
RAM: Ripplemode* for high data bandwidth, fast
usable speed and CMOS standby current. All in-
puts and outputs are TTL compatible. Input and
output capacitances are significantly lowered to
allow increased system performance.

Ripplemode* operation allows random or sequential
access of up to 512 bits within a row, with cycle
times as fast as 50 ns. Because of static circuitry, the
CAS clock is no longer in the critical timing path.
The flow-through column latch allows address
pipelining while relaxing many critical system
timing requirements for fast usable speed. These
features make the HY51C256/L ideally suited for
cache based mainframe and mini computers,
graphics, digital signal processing, and high
performance micro-processor systems.
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The HY51C256L offers a typical standby current as
low as 10uA when RAS = Vpbp—0.2V. During stand-
by (ie. only refresh cycles) the refresh period can
be extended to 32 ms to reduce the total power re-
quired for data retention to less than 425yW. The
HY51C256L combines low power with high density
for portable and battery back-up applications.

FEATURES

A Ripplemode* Operation
—Continuous data rate up to 20MHz
—Random access within row
~Flow-through column latch for pipelining

A Low Input/Output Capacitance

A TTL Compatible

A Low Power Data Retention—HY51C256L
—Standby current, CMOS—1004A (max.)
—Refresh period, RAS-Only-32 ms {max.)
—Data Retention Current—200uA {max.)

A Low Operating Current—40mA (max.)

A RAS-Only Refresh, Hidden Refresh

A High Reliability Plastic 16 Pin DIP

*Ripplemode is a registered trademark of

Intel corporation

HY51C256/L-10 [HY51C256/L-12 |[HY51C256/L-15 [HY51C256/L-20
Maxmum Access Time (ns) 100 120 150 200
Maximum Access Time From CAS (ns) 15 20 25 30
Minimum Cycle Time (ns) 170 200 240 310
Ripplemode Cycle Time (ns) 50 60 70 90
Maximum CMOS Standby Current (mA) 2/0.1 2/0.1 2/0.1 2/0.1
LOGIC SYMBOL PIN CONNECTIONS PIN NAMES

1A Ag 1
—H A DiN |— - Din 2
1A WE[] 3
—{ A3 ml: 4
—] Al 5
~—{As Dour |— a6
— % Al ] 7
: Z voo ] 8
—d Ras

~C] CAS

—Jwe

RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable

Ag-Ag Address Inputs

Din Data Input

Dout Data Output

Voo Power (+5V)

Vss Ground

This documentation is a general product description and is subject to change without notice. Hyundai Semiconductor does not assume any responsibility for use of

circuits described. No circuit patent licenses are implied.
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ABSOLUTE MAXIMUM RATINGS

- Ambient Temperature Under Bias ) 7 -10° to +80°C

Storage Temperature o , ) Plastic -55°C to +125°C
Voltage on Any Pin except Vpp, Relative to Vg5 : =1.0V to 7.5V
Voltage on VppRelative to Vg - : ~1.0Vto 7.5V
Voltage on Dgy Relative to Vg ' ~2.0V to Vpp +1V
Data Out Current 7 ' , 7 7 * 50mA
Power Dissipation 1.0W

Stresses above those listed under "'Absolute Maximum Ratings" might cause permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods might affect device reliability.

D.C. CHARACTERISTICS!
T4=0°C to 70°C, Vpp =5V +10%, Vg5=0V, unless otherwise noted.

) HY51C256/L
. SYMBOL PARAMETER SPEED UNIT TEST CONDITIONS NOTE
7 Min. | Typ? | Max.
-10 148 70/65
Inoi Vop Supply Cul:rent,Operating 12 [42 0I5 mA tpe=tgc (min.) 3.4
-15 /135 50/45 .
~20 130  45/40
Inpe Vpp Supply Current, TTL Standby 105 472 mA EA;SO?;\‘; CAS at Vi, all other inputs
~10 70/65
- Vpp Supply Current, -12 ' 60/55 .
RAS-Only Refresh -15 5045  MA  tac=tyc [min) 4
-20 45/40
-10 122 7065
Ipps Vpp Supply Current, Ripplemode — -12 /21 60/55 mA tpc=tpc (min.) : 3.4
-15 /20 50/45
=20 /119 45/40
Inps Viyp Supply Current, TTL n 6/4 mA RAS at vy, CAS at Vy;, all other 2
Standby, Output Enabled inputs =-0,5V
o Ton Sl S 0ot 201 ma e 021 T
|Iu| Input Load Current {any pin) 7 10 uA Vin=Vg to Vpp
[T Output Leakage Current for ) 10 A RAS and CAS at Vy,, Doyr
High Impedance State =Vgs to Vp
Vio Input Low Voltage (all inputs) -1.0 0.8 A% 5
Viu Input High Voltage (all inputs) 24 Vop+1 \4 5
Voo Output Low Voltage 0.4 A4 Ioo=42 mA . 6
Vou Output High Voltage 24 \'% Ioy=-5mA 6
NOTES:

1. All voltages referenced to V.

2. Typical values are at T, =25°C and Vpp = +5V.

3. Ipp is dependent on output loading when the device output is selected. Ipp {max) is measured with the output open.

4. Ipp is dependent upon the number of address transitions while CAS is at V. Specified I, {max) is measured with a maximum of two transitions per
address input per random cycle, one transition per access cycle in Ripplemode?®, etc.

5. Specified Vy, {min} is steady state operation. All A.C. parameters are measured with Vy, {min)= Vs and Viy{max}=Vpp,

6. Test conditions apply only for D.C, Characteristics. All A.C. parameters are measured with a load equivalent to two TTL loads and 50 pF.

HYUNDAI SEMICONDUCTOR 2
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CAPACITANCEfY
Ta=25°C, Vpp=5V*10%, Vss= 0V, unless otherwise noted.
SYMBOL PARAMETER TYP, - MAX. UNIT
Cint ¢ Address, Dy o 4 pF
Cinz ’ RAS, TAS, WE ) _ pF -
Cour Doyr < ’ 4 6 pF
NOTES:
fCapacitance is sampled and not 100% tested.
A.C. CHARACTERIST CS!.23
TA=0°C to 70°C, Vpp =5V £10%, Vss=0V, unless otherwise noted.
READ, WRITE, READ-MODIFY-WRITE AND REFRESH CYCLES
JEDEC HY51C256/L-10| HY51C256/L-12{ HY51C256/L-15\HY51C256/L-20
# . SYMBOL PARAMETER UNIT .NOTES
SYMBOL Min.| Max. | Min.| Max. | Min| Max. | Min.| pax.
1 twumn  tres RAS Pulse Width 100 75000 120 75000 150 75000 200 75000 ns
A tre Random Read or Write Cycle Time 170 200 240 310 ns
3 Spumie L RAS Percharge Time 60 70 80 100 ns
T S — tosn CAS Hold Time 100 120 150 200 13
5 touom  toas CAS Pulse Width 25 75000 25 75000 30 75000 35 75000 ns
6 twmriz  twre Write to KAS Precharge Time - - — - ns 4
7  truwiz trwn m to Write Hold Time — — — — ns
8 tuyriz tasr Row Address Set-up Time 0 0 0 0 ns
9 tauiax tran Row Address Hold time 15 15 20 25 ns
10 toers top CAS Precharge Time 10 10 10 10 ns
11 towmz - tere CAS to RAS Precharge Time -20 -20 -20 -20 ns
12 tauou  thoy  KAS to CAS Delay 25 85 25 100 30 125 35 170 =ns 5
13 tuyerz tasc Column Address Set-up Time 0 0 0 0 ns
14 tepax tcan Column Address Hold Time 15 20 20 25 ns
15 tpiiax tar Column Address Hold Time From RAS 55 60 70 80 ns
tavay trem Refresh Time 4 4 4 5 ms 6
trvRy trsre Refresh Time {RAS-Only) 32 32 32 32 ms 6
tr tr Transition Time (Rise and Fall} 3 25 3 25 3 25 3 25 ns
16 toox ton Output Buffer Turn On Delay 0 ’ ns
17 tousox torr Output Buffer Turn Off Delay 5 20 5 25 5 25 5 30 ns
NOTES:

1. All voltages referenced to Vgs.

2. An initial pause of 100 microseconds is required after power up followed by a minimum of eight initialization cycles {any combination of cycles con-
taining a RAS clock such as a RAS-Only refresh]. Eight initialization cycles are required after extended periods of bias without clocks (greater than 32

ms}.
Vix(max} = Vpp.

. tgep (max] is for reference only. .
. The HY51C256L extends the refresh period to 32ms during RAS-only refresh operation.

7. t; is measured between Vy, {min) and V,, (max).

oo b w

. Timing parameters t,;, and t,, referenced to RAS, are redundant on the HY51C256/L.and not specified in the data sheets.

. A.C. Characteristics assume t;=5 ns. All A.C. parameters are measured with a load equivalent to two TTL loads and 50 pF, Vy {min)= Vs and

3 HYUNDAI SEMICONDUCTOR
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A.C. CHARACTERISTICS (CONT'D.)

g ek o g A
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4 DY-yp-23 -5
it "CMOS, DYRATIGIRAM

READ CYCLE
JEDEC ‘ HY51C256/L-10{ HY51C256/L-12| HY51C256/L-15{ HY51C256/L-20
# .~ SYMBOL PARAMETER - - UNIT NOTES
SYMBOL Min. | Max. |Min | Max |Min. | Max. |Min| Max.
18 tpyigv trac Access Time From RAS 100 120 - 150 200 ns 8
19 touoy tonc Access Time Frim CAS 15 20 25 30 ns 9,10
20 tuov teaa Access Time From Column Address 40 50 60 80 ns 10
21 teimm trsmim) RAS Hold time {Read Cycle) 10 10 10 10 ns
22 twucrs tres Read Command Set-up Time 0 0 0 0 ns
23 tamn tear Colum Address to RAS Set-up Time 45 50 . 60 80 ns
' Read Command Hold Time
24 tomwx tacn Referenced to CAS 0 0 0 0 ns 1
Read Command Hold Time
25 tpuawx trru Referenced to CAS 10 10 10 10 ns 11
WRITE CYCLE
JEDEC HY51C256/L-10|HY51C256/L-12{ HY51C256/L-15|HY51C256/L-20
# SYMBOL PARAMETER UNIT NOTES
SYMBOL Min. | Max. (Min.| Max. {Min. | Max. |Min.| Max.
26 ftoupuyw  tremw  RAS Hold Time (Write Cycle) 25 30 35 40 ns
27 twimm tawe Write Command to RAS Lead Time 25 30 35 40 ns
28  tywLiem towL Write Command to CAS Lead Time 25 30 35 40 ns
29 tywiwm twp Write Command Pulse Width - 20 20 25 30 ns
30 tyiice twes Write Command Set-up Time 0 0 0 0 ns 12
31 topwm twen Write Command Hold Time 20 25 30 35 ns
32 tpyews tps Data-In Set-up Time 0 0 0 0 ns
33 teuinx toy Data-In Hold Time 20 25 25 30 ns
NOTES:
8. Assumes that tgcp = tgepfmax). If tgcp > tgep {max], then tg,c will increase by the amount that tgcp exceeds tgep (max).
9. Assumes tpcp = tpep[max).
10. If t 50 <({tcaa{max)—tcacimax)—ty), then access time is defined by tc,s, rather than by te,c.

11,
12.

Either tgcy or tzgy must be satisfied.
twes: tawp: tews and tawp are specified as reference points only. If tycs = twes(min), the cycle is a CAS controlled write cycle [early write cycle} and the
Dgyr pin will remain in high impedance throughout the entire cycle. If toyp = towplmin) and tgyp = tgwp(min} and tawp = tawplmin), then the cycle
is a read-modify-write cycle and the data out will present the data read from the selected address. If any of the above conditions are not satisfied, the
condition of the data out is indeterminate.

HYUNDAI SEMICONDUCTOR



HYUNDAI ELECTRONICS &3 DE. 4L7?5088 0000155 1 r

4675088 HYUNDAI ELECTRONICS 83D 00155 T4p-22-15
e P SR e O 1Y 51 256/ 56K AT OMOS DY RARGARAN

A.C. CHARACTERISTICS (CONT'D.)
READ/MODIFY/WRITE CYCLE?
JEDEC ' HY51C256/L-10i HY51C256/L-12) HY51C236/L-15| HY51C256/1.-20
# - SYMBOL PARAMETER . - UNIT NOTES
SYMBOL Min. | Max. |Min.| Max. [Min,| Max. [Min.[ Max.
Read/Modify/Write (RMW .
34 twwww e Cyele Timey (_ ) 200 235 280 355 ns
35 tommmew  traw RMW Cycle RAS Pulse Width 130 75000 155 75000 185 75000 240 75000 ns
36 tocmmuw tonw  RMW Cycle TAS Pulse Width 55 60 . 65 75 ns
37 taiwie trwn RAS to WE Delay 100 120 150 200 ns 12
38 topisie tewn CAS to WE Delay 20 30 30 35 ns 12
39 tywie tawn Column Address to WE Delay 50 60 70 90 ns 12
RIPPLEMODE* CYCLE*
JEDEC HY51C256/L-10{HY51C256/L-12{ HY51C256/L-19 HY51C256/L-204
# SYMBOL PARAMETER UNIT NOTES
SYMBOL Min. | Max. [Min. | Max. [Min.| Max. |Min.| Max,
Access Time From Column
40 tomov teap Precharge 45 55 65 85 ns 13
41 togcam tec Ripplemode Read or Write Cycle 50 60 70 90 ns 13
{ 42 tecommnn  teom Ripplemode RMW Cycle Time 80 90 105 135 ns

B

NOTES:
13, Access time is determined by the longer of tca, Or teae or teap.

. 5 HYUNDAI SEMICONDUCTOR
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- tacn
V | QMS(!) | "—"nm)—’
Hea
RAS v, , N : 7” \_
. 1.

v tonpun |+ tacouz coHb teas <71 teruor
m AT I

Viey
l taRne®
v le—tacs 22) tackize®
— Vina 7 :
we T 2
e Yoanay
~* .mm
= == tascus
‘V tasunT+ [<+| taanm = [ teanpy
L
Ha
Ag—A, ROW COLUMN K
Vis
. —! teacus
o
. toreant
Voue HIGH IMPEDANCE -
Dour .. )EL DATA OUT o—
VoLs }
— -— 'ON(ﬂ)
NOTES:

a,b. Vi, {min) and Vy {max] are reference levels for measuring timing of input signals,
c.d. Vo {min) and Vg {max] are reference levels for measuring timing of Doy .

e. Either tpcy or tzpy must be satisfied.

f. tope is measured to Igyr<I;q .

WRITE CYCLE (CAS CONTROLLED)®

tac
| taasin - e Y — |
e =
- tasnw) o)
Vi tcmm‘io -tacan - . [—"cri10——]
& et NN Y I ANl
fowon trwLir
< twesag . twch
Vi +—two an o o] |~tuarer
% NN Wm
tasage - taan) tarprsy
At row XX COLUMN
ViLs . l hsc(u) <—>l-'cm1l:)‘
Vina osan *) +—— toupy)
By, DATA IN QLAXXXXXOOOBOOOOKX
D Vone HIGH IMPEDANCE
ouY VOLd
NOTES:

ab. Vy, (min) and Vy; [max] are reference levels for measuring timing of input signals.
cd. Voy (min) and Vg {max] are reference levels for measuring timing of Dgyr. _
e. WE is low prior to or simultaneously with CAS low transition. CAS latches column addresses and Dy }

HYUNDAI SEMICONDUCTOR 6
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WRITE CYCLE (WE CONTROLLED)f

| tace
| 'Hhu) | 4—"RP(S)—->
mt'::_ﬁb(, ' I e N
\/ i oo g toase) e terir——
vt R JITTTITF N
fonm tawLzn®
v A‘ tﬁ(‘.s @2) e <—’—|\:ﬂ;’)—> |_. 'WRP(G)
we - IR A LT iz
- == tascan : teanin
v"“hsn(u) ; | t"mml tanisy
A ::)1.: ROW m COLUMN X
tospa | tonen
oo ™ X XRXRXKRXRKR, | v KR KRKXK XK KKK KXKKXKXKKX
- :,':u: HIGH IMPEDANCE ‘—'w‘% DATANOT H"mn@ HIGH IMPEDANCE
NOTES:

a,b. Vy (min} and Vy; {max) are reference levels for measuring timing of input signals.
cd. Vgy {min) and Vi, (max) are reference levels for measuring timing of Doyr-
e. topr is measured to Ioyp =< [T ol
f. TAS is low prior to WE low transition. CAS latches the column addresses while WE latches the Dyy

READ/MODIFY/WRITE CYCLE
| 1 t, 'RWC(M) 11 ‘RPﬁ)

~—— Vina ——J } e
RAS Vies K -7 k

v teapy]2—{ |[~—"hcouz >|- teawges 1" E tora
Vi y
CAS VIL: —j \\\\\\'\- S

Vida 7 - L \ e 7 —
w " T | N

'AR{15)
tasniny -] "’I"nmm
v,
Ag—Ay v"“ ; ROW m: COLUMN 15(
e tascuy = |- <_’I‘tcmuu)
v tospaf ..I<_> ol_lpm,,,l
VV/\ NV NV NV VNV VIV VAN N
Ow v:l:b XA pata IN X XX XXX XX XXX M
- toanzn Forcua Yorrun® |+—
v

Voue HIGH IMPEDANCE l

Dour Vous ‘ $ )t DATA OUT
° oNy1e) T

NOTES:
ab. V4 (min) and V;, (max) are reference levels for measuring timing of input signals.
¢d. Vgy {min) and Vg, {max] are reference levels for measuring timing of Doyr.

e. topr is measured to Igyr =10l

f. tps and tpy are referenced to CAS or WE, whichever occurs last.

7 - HYUNDAI SEMICONDUCTOR
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RAS-ONLY REFRESH CYCLE

RC{2Y

Vi toas :H‘__) ek
. .
RRS Vs i - —

‘CIP‘") l."'

VIH .
CAS j
Vies
WE Vina
Vice
tasnioy |-

VIH 2
Dy Viis
Vone HIGH IMPEDANCE

twreie) [——>

NOTES:

a,b. Vi [min} and V,; {max) are reference levels for measuring timing of input signals.
cd. Vo (min} and Vg, (max) are reference levels for measuring timing of Doyr-

RIPPLEMODE* READ CYCLE )
| 'R»m 55 | tm’(-u -
*-——R 5 VIHI __1|l Ir_'-—'!
© Vi £ — \_
teshig t
terpn \ 8 PO T '
[ 'reoi2) crii)
leu 4 p¥ “‘—S
I, AN Y ﬁu‘
e toasis) teasis || teass Yrnues®
tackie®
v —tacs o2 " .
Hs Ld p' "4
we U [T , \_/
Lo tarats) teany twapg—| |
'ASC(!J)" l«-— . — 'ASC(‘Q) —] | 'ASO(!:I)
v tasam | taan | - teaniy > = fcana™] . < teannn >
” N -
L ROW columne| DL  coLumn1 COLUMN N
) Vo {45 i
Yeacus) Yoacitn > |- 'cAcun-’I -
7"'0&\(2!:)_’ ——teanpe) —> <_'CAN20)_’
taacus toariny
D Voue HIGH IMPEDANCE F DATA X F DATA X o 7 DATA % HIGH IMPEDANCE
T Vora p! ouUT o0 ouT1 2 o OUTN ¥
tonne—=1 1+~ *orrant e—={torrunt ’ 1 togrant
NOTES:

a,b. Vy; (min) and V,;_ (max} are reference levels for measuring timing of input signals.
cd. Vg (min) and V, {max| are reference levels for measuring timing of Doyr.

e. Either tycy or tggy must be satisfied.

f. tops is measured to Ioyp<Il;ol.

HYUNDAI SEMICONDUCTOR 8
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4675088 HYUNDAI ELECTRONICS 83D 00159 D14 |~23- 15

v, | trasyy 4 | targs —a]
IHe
RAS Vs d( . N

« o
- L e PN ‘—‘nsm\m'—’l
. . crn tepiiny
B )
v $cnpn fe—] F tease Z_\Er—"'usm —r1-toase
Ha 1
oS WY i 7///4
- / R, 4
t———— Ypepiny—— twnm)
. t wiiza, ’ - tweron >
v WeoNy Ml
Hs
" —
Lanpis >
tasciry Jo—> fascaa) tascsy >
tasnie taasis) [*T teany “”‘ toanpie “’t‘ teanug
Vi . 4
Ach, ROW
Vice

p. Vore HIGH IMPEDANCE
ouT 3
oLd

NOTES:
ab. Vyy {min) and Vy, (max] are reference levels for measuring timing of input signals.
cd. Voy (min) and Vg, {max) are reference levels for measuring timing of Dqyr.
e. WE is low prior to or simultaneously with TAS low transition. TAS latches column address and Dyy

RIPPLEMODE* WRITE CYCLE (WE CONTROLLED)f

| tRas(1) £F | tap3)—]
RAS "m-—-—-sﬁt
Viee (L 7 \_
3
treonn i { t
, trcun |
tcn?(n) l-.u(,’ <"'!:P(ﬂ‘l) = [ 'cmn)
v ! 1 teass) toasis ——L-toags
Ha 4
- \N77aW /
vll.b
towizs towuizs) —+ towian
t t RWL{27)
'Rw"m 31) 7} 'WCH(31) lwcﬂ(ﬂ)
v —|  tacsen [ ey P e twees) e T DAL I I e i —
Ha X ’4
r / %
we 777X 7 Y W T
t
_anits)
'ni\qli‘ ‘Ascu:) { 'Ascu:)
tasnyey [t o PYYP teanay "L' teanqy ‘ i toana
lel 3 fF
A=A, v ROw >g|cow N oX COLUMN 1 COLUMN N
Vi d
" _>i < tonsn towsy > tonin
tosay 1 tosiz) tosez{
lel p' R
vll.h
t -<—>i—-l
tore >l | torpume — R o P 'or'(mgmm foreun®
/ HIGH IMPEDANCE s ff )
Dour "OH c —J DATA NOT VALID g‘ DATA NOT VALID H‘ DATA NOT VALID Jy HIGH IMPEDANCE
Vora —_ _ F K T X

NOTES:
a,b. Vy (min) and Vy, (max) are reference levels for measuring timing of input signals.
¢d. Voy (min} and V,, {max) are reference levels for measuring timing of Dqyy.

€. topp is measured to Igyr=< |10
f. CAS is low prior to the WE low transition. CAS latches the column address while WE latches the Dyy

9 HYUNDAI SEMICONDUCTOR
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RIPPLEMODE* READ/MODIFY/WRITE CYCLE f

! taas) §f 4 tRp(s) ———>
le L]
RS Vi it N
- t
. PCM42) tawien =] |-
tenpin 14—’ RCDI1Z) i teawis) | tepo)
vl" a2 Y \ gwn(”) ? \
TAs | _/F \\\\\t “::_.;;
e Py
RWINI7) I 'CVILm) <—'cwuu)
tacs o fe— twrin -] = thcsan  twre =—twaris—
V|H [} ;’
we " [/ w7 7/ !
v". b 'A\'ID(E‘J) ~
t
tranm) Apst —| {tascin )
- —tasciy
v tasnig) - > teany - toanuy
He rd
A=A, row X X columno X coLumn 1 X cotumn2
) J— 4
t CAC(19} D5{32) 1 CAC{13)
car20) tougs ™ CAALZ0}— ' > [*tonay
? Ds(32)
Vi 'nAcuay - [ toapug—" "
] WL
s X XKL ARORXRRTKK
v"- b T yfanns 4 n o
v HIGH IMPEDANCE ma T i o
OHe i n 7s )
Dour ‘g DATAOUTO -{ DATA OUT 2 DATA OUT N E——
\ZT =/ L = fa —
NOTES:

ab. Vi [min}and V; (max] are reference levels for measuring timing of input signals.

cd. Voy (min} and Vg, {max]} are reference levels for measuring timing of Dgyr. _
e. topr is measured to Ioup =10l )
f. CAS is low prior to the WE low transition. CAS latches the column address while WE latches the Dyy

RIPPLEMODE* READ/WRITE/READ...CYCLE (CAS CONTROLLED)f

L 1 || 'RP(S) ; 1

v RAS{1) 2
RS y,, H
Viee ! —_
2
teRen 'CNPH'I' le-teasts)
RCON1Z)
ws. T f R W )
View -
- teswim .
[“— ‘rosey
’ —'Itncs eaf*—
Vine ’ - g
we . LI
e
tanus)
. thang -l | s eetascy tasciy tascuy .
v, Loanpy "] teanpg{+——| <—>| toanny e
Vi 1 T 1 2 g
i * X row m COLUMN 0 K )9: COLUMN 1 )?E X COLUMN 2 I(
! L] L e ’
ILb 4_4%5(32) I -] *“tCAC(ﬂ) i ¢ v
teacs toniy teanzo)—s|
- tancan > Yearue)
D KOOOAKA A XXKXXX
" e, h

l"‘—'cum;—-—h- g
tonne —-T L—

v torrz® | +—1 torrun®
ome HIGH IMPEDANCE # 9 HIGH IMPEDANCE Y
Dour Vore 1t); DATA OUT) -{ paTA ouT j— 9
NOTES:
a,b. Vy, {min) and V {max] are reference levels for measuring timing of input signals.
c.d. Voy {min] and Vo, {max) are reference levels for measuring timing of Dour .
e. topr is measured to Ioyr <|lo . )

f. WE is low prior to or simultaneously with CAS low transition. CAS latches column addresses and Dy s
g. The cycle can be terminated either by a read or a write operation followed by a RAS high transition. See page 8 or 9 for timing.

HYUNDAI SEMICONDUCTOR 10
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RIPPLEMODE* READ/WRITE/READ!..CYCLE (WE CONTROLLED)f

1 trasiy 4 ] |+—trpisy—|
Vm.___sd‘
ViLe ~if
. i tacus > tecurr——]
toasis)| «—s| toase) Ftoasisy
tonprn|—s tacouz +] tcrio <} topiiay o
Ha S \ 7( N \
CAS /-I k. A \ 1 )
Viee ' i
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ab. Vi {min} and V,, {max) are reference levels for measuring timing of input signals.
cd. Vou [min) and Vo, {max] are reference levels for measuring timing of Doyr.

e. topr is measured to Igyrs il |-
f. CASis low prior to WE low transition. CAS latches the column addresses while WE latches D,y

g~ The cycle can be terminated either by a read or write operation followed by a RAS high transition. See page 8 or 9 for timing.

FUNCTIONAL DESCRIPTION

The HY51C256/L is a CMOS dynamic RAM
optimized for both high data bandwidth and low
power applications. It is functionally similar to a
traditional dynamic RAM. The HY51C256/L reads
and writes data by multiplexing an 18 bit address
into a 9 bit row and a 9 bit column address. The row
address is latched in by the Row Address Strobe
(RAS). The column address, however, flows through
the internal address buffer and is latched by the
Column Address Strobe (CAS). Because access time is
primarily dependent upon a valid column address, the
delay time between RAS and CAS can be long

without affecting the access time.

MEMORY CYCLE

The memory cycle is intiated by bringing RAS low.
Any memory cycle once initiated must not be ended
or aborted prior to fulfilling the minimum tg,g timing
specification. This ensures proper device operation
and data integrity. Additionally, a new cycle cannot
be initiated until the minimum precharge time,

tre/tcp has elapsed.

READ CYCLE

A read cycle is performed by holding the Write
Enable (WE) signal high during the RAS/CAS
operation. The column address must be held for a
minimum time specified by t4z. Data out becomes
valid only when tpac, tcaa and tose are all satisfied.
Consequently, the access time is dependent upon the
timing relationship among the trac tcaa and teac. For
example, the access time is limited by tcss when tgac
and tcac are both satisfied.

WRITE CYCLE

A write cycle is performed by taking WE and CAS
low during a RAS operation. The column address is
latched by CAS. The write can be WE controlled or
CAS controlled depending upon the later of WE or
CAS low transition. Consequently, the input data
must be valid at or before the falling edge of WE or
CAS, whichever occurs last. In a CAS controlled
write cycle (the leading edge of WE occurs prior to or
coincident with the CAS low transition) the output
{Dour) pin will be in the high impedance state at the
beginning of the write function. Terminating the
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write action with CAS will maintain the output in the
high impedance state; terminating with WE allows
the output to go active.

The HY51C256/L incbrporates a self-timed write
feature which simplifies the system interface. The
write function is internally timed on a write
command which allows for a fast write pulse width
and a fast write precharge time, thus eliminating the
need for critical placement of transitions during the
write cycle.

REFRESH CYCLE

To retain data, a refresh operation is performed by
clocking each of the 256 row addresses (Aq through
A,) with RAS at least every 4 milliseconds. Any Read,
Write, Read-Modify-Write, or RAS-Only cycle will
refresh the addressed row.

EXTENDED REFRESH CYCLE

The HY51C256L extends the refresh cycle period
to 32 milliseonds for RAS-Only refresh cycles. This
feature reduces the total current consumption to a
maximum of 200 xA and typically 85 pA, for data
retention (RAS-Only refresh operation for the
HY51C256L-20 at RAS =Vbp-0.2V}. The low
standby current can significantly extend battery life
in battery back-up applications. Current consump-
tion is calculated from the following equation:

I= {trc IacTivel+(tritrc) (Istanpay)
tri

where tgc=refresh cycle time, and tg;=refresh
interval time or tgpp/256

Before entering or leaving an extended refresh
period, the entire array must be refreshed at the
normal interval of four milliseconds. This can be
accomplished by either a burst or distributed refresh.

RIPPLEMODE* OPERATION

Ripplemode* operation permits all 512 columns
within a selected row of the device to be randomly
accessed at a high data rate. Maintaining RAS low
while successive CAS cycles are performed retains
the row address internally, eliminating the need to
reapply it. The column address buffer acts as a
transparent or flow-through latch while CAS is high.
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Access begins from the valid column address rather
than from CAS, eliminating tasc and ty from the
critical timing path. CAS latches the addresses into
the column address buffer and acts as an output
enable.

During this operation read, write, read-modify
write, or read-write-read cycles are possible at
random or sequential addresses within a row.
Following the entry cycle into Ripplemode? access
time is tcaa O toap dependent. If the column address
is valid prior to or coincident with the rising edge of
CAS, then the access time is determined by the rising
edge of TAS specified by tcap as shown in Figure 1. If
the column address is valid after the rising edge of
CAS, then the access time is determined by the valid
column address specified by tcaa. For both cases, the
falling edge of CAS latches the address and enables
the output.

Ripplemode* provides a sustained data rate over 12
MHz for applications that require high data rate such
as bit mapped graphics or high speed signal
processing. The following equation can be used to
calculate the data rate:

512

Data Rate=————
tRC + 511 tpc

DATA OUT OPERATION

The HY51C256/L Data Output (Doyr), which has
three-state capability, is controlled by CAS. During
CAS high state (CAS at Viy), the output is in the high
impedance state. Table 1 summarizes the Doy state
for various types of cycles.

POWER ON

An initial pause of 100 ps is required after the
application of the Vpp supply, followed by a
minimum of eight initialization cycles (any
combination of cycles containing a RAS clock such as
RAS-Only refresh). Eight initialization cycles are
required after extended periods of bias without
clocks (greater than 32 'ms).

The Vpp current (Ipp) requirement of the
HY51C256/L during power on is dependent upon the
input levels of RAS and CAS. If RAS = Vg during
power on, the device will go into an active cycle and
Ipp will exhibit large current transients. It is
recommended that RAS and CAS track with Vpp, or
be held at a valid Vi during power on.
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TABLE 1. HY51C256/L. DATA OUTPUT OPERATION FOR VARIOUS TYPES OF CYCLES
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CYCLE

DATA OUT STATE

Read Cycle

Data from Addressed Memory Cell

CAS Controlled Write Cycle'(Early Write}

High Impedance

WE Controlled Write Cycle {Late Write)

Active, Not Valid

Read-Modify-Write Cycle

Data from Addressed Memory Cell

Read-Write-Read Cycle (CAS Controlled}

Data from Addressed Memory Cell

Read-Write-Read Cycle (WE Controlled)

Data from Addressed Memory Cell and Active, Not Valid

. RAS-Only Refresh Cycle High Impedance
CAS-Only Cycle High Impedance

T\

/ \

VALID COLUMN ADDRESS

X VALID COLUMN ADDRESS

< tcap >

—1tcan —

Dout ;

VALID

N {
/ A

VALID >'_

FIGURE 1. RIPPLEMODE* ACCESS TIME DETERMINATION

*Registered {rademark of Intel Corporation.
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PACKAGE OUTLINE

88 HYUNDAI ELECTRONICS

83D 00164

SEREA Y51C750/ 50K ZLBILEMOS Dy RARTE RAM

DT=Hp23 -5

16 PIN PLASTIC
ITEM MILLIMETERS INCHES
A 19.05 0.750
B 0.635 0.025
C 2.54 0.100
D 0.457 0.018
E 17.78 0.700
E 1.524 0.060
G 3.302 0.130
H 0.508 0.020
I 3.302 0.130
1 3.81 0.150
K 7.62 0.300
L 6.35 0.250
M 0.254 0.010

ORDERING INFORMATION

HY51C256X XXX

10=100ns
12=120ns
15=150ns
20=200ns

S=PLASTIC DIP 300MIL

NO MARK=Standard
L=Low Power
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