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DESCRIPTION ' ' FEATURES
" » Low power dissipation »
Th 42 ‘ :
e HY534256 is a high speed, low power - Operating current, 1000 : (max.)
262,144 X4 bit CMOS dynamic random access .
. . : -TTL standby current . : 2mA(max.)

memory. Fabricated with the HYUNDAI - M OS stan dby curren t 1 mA(max.)
CMOS process, the HY534256 offers a fast y o max.

e i i, oy e oty
usable speed, CMOS standby current, and 2 ?

capability
mx;‘e;ﬂitlsnghn dcxgit:ii‘zb’#:{ compatible. * Fast Page mode operauon for a sustained data rate
P P up to 25 MHz

Fast page mode operation allows random or
sequential access of up to 512(X4)bits within
a row with cycle times as fast as 40ns:

The HY534256 design is optimized for cache
based mainframe and minicomputers, graph-

ics, digital signal processing, and hlgh perform-

* 512 refresh cycles/8 ms

* High reliability 300 mil 20 pin P-DIP and
20/26 pin SOJ ’

« Fast access time and cycle time (ns)

ance microprocessor systems. N Max RAS Access @ | 1 | s 100
. Time, tRaC l
Nfax CAS Access. TS 20 20 2
Time, tcac .
Min Fast Made
Poge 40 40 45 55
Cycle Time, tpc
Min Cycle Time,trc| - 120 130 150 130

PIN CONNECTIONS

0o 1 20 vgg
S Vo1}2 - o] ¥
s o | CONTROLI cboutruT N e wel]s -8 [] V02
TAS o] g CLOCKSJ:__j - - ENABLE — . o
WE o— - : . |_cock mells . wllcRs
REFRESH CONTROL & o nefls 6l 6E
) AODRESS COUNTER . - [ C I: 6 ] Ok
2 Ao |6 1514 A
COLUMN DECODER | o0 g ) ] 4
........... —~ oo, a7 14]] A7
ro [ sense amps & vo BTG J+—] surren |4 onas sl 13]] Ag
' 4 -
e s FA Ao ~12[As
* =1 a . . R
. 2 o E MEMORY: ARRAY ~—— Vog Voo [J10 " A
[a] N N N
. pj .
. & z . -—,
O -1 o] = ss. P-DIP
Agoel ] . . N
RAS - . - | ROW ADDRESS STROBE
CAS COLUMN ADDRESS STROBE
WE WRITE ENABLE - ’
OE OUTPUT ENABLE

Ag-Ag - | ADDRESS INPUT
- | WOg-1O3 | DATA INPUT/QUTPUT

Voo POWER(+5V)
Vss | GROUND
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HY534256 262,144 X 4-Bit CMOS DRAM _ :
| o - T-46-23-17

ABSOLUTE. MAXIMUM RATINGS

Ta Ambient. Temperature 0to 70 °C .
Tsto ) Storage Temiperature o —355.to 150 °C
VrerM ’ Voltage on Any Pin Relative to Vgg ol —10 to 7.0 v
Voo Voltage on Vpp Relative o Vsg v A —10to 7.0 A%
Iour Short Circuit-Qutput C{m’ent 80 mA
Pr Power Dissipation ' . ) 06 W

NOTE : Stress above those listed under “Absolute Maximum Ratings™ might cause permanent damage to the device.:

DC CHARACTERISTICS '
(Ta=0°C to 70 C, Vop=5V+ 10%, Vss=0V, unless otherw1se noted)

Input Leakage Current(any input pin)| Vss<Vin <Vbo
| iLo | O}nput. Leakage Current fonﬁ : ES_SDﬂT <Vpp B 10 WA
High Impedance State = - ~ | RAS,CAS at Viy
’ —60 - 90
. i —70 - 80 ’
Ipp) Vpp Supply Current, Operating ‘ tRC=tRC(miﬂj) OF “s0 = 70 mA 1,2
. =10 - 60
“Ippz | Vop Supply Current, TTL Standby Z‘]‘:‘; ﬁ‘:i;;\\/;': o _ S 2 mA
‘ —60 - 90
. Vpp Supply Current, . S —-70 - - 80
foos RAS-only Refresh ) tac= tec(min) : —~80 - - 70 mA >
' B =10 - 60
\ 7 =60 - 70
Ippa | Voo Supply ‘Current, ' Minimbum Cyclle -7 — 90 © A 12
Fast Page Mode o .1 80 = 50 :
v : e 4
Inps Vpp Supply Current, - ﬁ"szvm.—o.zv, CAS= i 1 mA
CMOS Standby Vi, other inputs>Vsg -
L N 90
Vopp Supply Current, © - o =70 — 80 .
D06 | EAS-Before-RAS Refresh eStRelmind T TS 7o mA ]2
: : : —-10 - 60
Vic * | Input Low Voltage(all inputs) : o ) -1 0.8 Y
Vin Input High Voltage(all inputs). . oL L4 Vpp+1 \%
VoL | Output Low Voltage. IoL=42mA : 1= 0.4 '8
Vou Output High Voltage - ' ] IOH:—-SmA ‘ 24 - v

. NOTES : -
L. Ipp is dependent on output loading when the device output is selected. Specified Ipp(max.) is measured with oulpul open.
2. Ippis dependem upon the number of address transitions. Specified Ipp(max.) is meamred with a maximum of two transitions per address cycle in fast page mode.
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HY534256 262,144 X 4-Bit CMOS DRAM
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AC CHARACTERISTICS
(TA 0.C to 70 °C, Vpp=5V+10%, Ves=0V, unless otherwise noted)

: 1| tras | RAS Pulse Width , : 60 | 10K | .70 | 10K | 80 | 10K | 100 | 10K | ns

:? 2 | tpc .. Random Read or Write Cycle Time . . 120 - 130 - 150 - 180 - ns.

| 3 trp 'RAS Precharge Time : - 50 - 50 - 60 - 70 - ns

1 4| tesu |CAS Hold Time : T 60 | — |70 = |8 | — 100~ | ns

“i 5 tcas > | CAS Pulse Width . . S 7] 20 [10K | 20 | 10K | 20- | 10K | 25 [ 10K | ns

! 6 | .trcp | RAS to CAS Delay 20 40 |20 | 50 |20 | 60|25 |.75 | ms | 2

‘ 7 trRCs Read Command 'Set-up Time 1o - 0 — 0 - 0 - ns

} 8 task . |.Row Address Set-up Time ' 0 - 0 -0 — 0 - ns

‘ 9 tRAH Row Address Hold Time 10 = 10 1 — 10| — 15 — ns
10 tasc Column Address Set-up Time =~ . 0 - 0 - 0 - 0 = ns

i 11 tcan Column Address Hold Time 15 — 15 - 15 - 20 - ns

1 12 tRSH RAS Hold Time . 20 = 20 - 20 = 25. - ns
13 tcrp CAS o RAS Precharge Time - 5 - 5 - 5 | 5 | - ns
14| tren | Read Command Hold Time Referenced to CAS| 0 | = | 0. | — | 0 | — | 0 | — | ns | 8
15| txen | Read Command Hold Time Referenced 0 RAS| 0 | — | 0| — | 0 | = | 0 | — | ns | 8
16| troi | RAS Hold Time Referenced to OF 10| - 10 - 15 = |20 - ns
17| toac |-Access Time from OF : : — 2 | — ]2 | ="|27 -2 s
18 tcac Access Time from CAS . — 20 -~ 20 — 20 - 25 ns 56
19| trac | Access Time from RAS : ' — |60 | = | 70| = |8 | .~ |'100] ns |345
20 taa Access Time from Column Address —. 130 - 35 = 40 - 50 ns 57
201 iz OF or CAS to Qutput Low Impedance 0 = 0| = | 0 - — | ns |3
22 thz OE .or CAS {6 Output High Impedance A0 20 |0 20 LE 20 0 20 ns 11
23| tar Column Address Hold Time from RAS 50 | - 551 - 60 | — 75 - ns |
24 tRAD RAS to Column Address Delay Time 15 30 15 35 15 40 20 50 ns |1
25 tewr - | Write Command to CAS Lead Time 20 |- 20 = 20 - 25 - ns
26| twes | Write Command Set-up Time 0 = 0 = 0 - 0 = ns 9
27 twcu | Write Command Hold Time - 15— |15 | = |15 = |2 | — | »ns
28 twp Write Command Pulse Width 15 - 15 - 15 - 20 - ns- 11
29| twer | Write Command Hold Time from RAS s0| = 55| — | 60| =175 —. | ms
30 trwL | Write Comiand 'to RAS Lead Time s 20 - 20 - 20 - 25 — ns
31| ips Data-In Set-up Time o 0 “to |~ o1l 10 | = 1{m [ 10
32| tpm | Dataln Hold Time - Tas | —tis | — | 15] — |2 | -] ns | 10
33| - twou | Write to OF Hold Time -~ - : 20| — 20| =2 -]2]|-|ns '
34| toep | OF to Data Delay 20 |- |2 | = |2:| -2 =1 ns
35 trRwC Read-Modify-Write(RMW). Cycle Time 175 - 185 — ] 208 - | 245 — ns
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36| tcwp | CAS to WE Delay 500 — 15 [— |5 ]| - |6 | — | ns

37! trwp | RAS to WE Delay ) 90 - 10| -1l — | 1351 — ns

38| tawp | Column Address to WE Delay 60 | — 165 =~ | 70| — |8 | - | ns

39 tpc Fast Page Mode Read or Wiite Cycle Time 40 = 40 = 45 — 55 - ns

40| tpcm | Fast Page Mode Read-Modify-Write Cycle Time | 95 | — | 95 | "= 1100 | — | 115 | — | s

41| tep CAS Precharge Time 10| - 310 -4 10| =10 ="} ns

42 tRAL Column Address to RAS Lead Time 30 - 35 - 40 - |.50 - /'ns

43| tcea | Access Time from Column Precharge - -~ 35 - 35 — | 40 = | 50 ns 12
44 | tpyr | Data<In Hold Time Referenced to RAS 50 - 55 - 60 = 75 - ns

45 tcsr .| CAS Set-up Time(TAS Before RAS Cycle) | 5 | = 5 - 5 -1 5 — | ns

46| trpc | RAS to CAS Precharge Time 0 - 0 — |0 - 0 — ns

47 tCHR CAS Hold Time(CAS Before RAS Cycle) 15 - 15 - 15 - 20 - ns

8] Transition Time(Rise and Fall) ) 315 |3 54" 3|53 |5/]|n |13
49 | . treF Refresh Interval(512 Cycle) = |- 8 -1 8 = 8 - 8 ms

50 | - trasp | RAS Pulse Width(Fast Page Mode) 60 |100K| 70 '|100K| 80 |100K| 100 100K | ns

51 tc,;r CAS Precharge Time (CBR Counter Test Cycle) 40 | = 40 | = | 40 — | s0 | = | ns
NOTES :

1. Operation within the tgap(max.) limit i insures that trac{max.) can be met. tp sp(max.) is specified as a referenced pomt only. If "tpapis greéter than the specified
trAD(max.) limit, then the access time is controlled by tcac.

2. Operation with in the tgcp(max.) limit insures that tg o c(max.) can be met. lRCD(max ) is specified as a referenced point only. Iftgcp is greater than the specified

trep(max.) limit, then the access lime is controlled by tcac

Assume IRaAD<tRAD(max.). If trop is greater than tgap(max.) then tpac will increase by the amount that tg 4D exceeds trAD{max.).

Assume tRep<tren(max.), If trep is greater than trep(max.) then trac will increase by the amount that-trep exceeds trep{max.).

Measured with a load equivalent to two TTL loads and 100 pF.

Assumes that trcp 2tgep (max.), t(rap StRAp (max.)

Assumes that trcp SIRcp(max.) and trap 2tRap(max.)

Either tggry or trcH must be satisfied for a read cycle. '

twes, tRwps tcwD -and tawp are not restrictive operating parameters They are included in the datasheet as electrical characteristics only I twes 2twes

(min), the cycle is an early write cycle and the data out pin will remain open circuit (high. impedance) throughout the entire cycie : if IRwp Ztrwp(min),

tcwD 2tewn(min) and tawp 2tawp(min), the cycle is a read/write and the data output will contain data from the selected cell : if neither of the above sets

of conditions is satisfied, the condition of the data out (at‘access time)is indeterminate, .

10. tpg and tpy are referenced to the latter accurence of CAS or WE

11. tyz define the time at which the data output achieves the open circuit condition and is not rel‘erenced to the oulpul voltage Tevels,

12. Access time is determined by the longer of taa, tCAC, O tCpA-

13. Vjp (max.) and AC measurements assumen tT=>5ns

14, An initial pause of 200ps is required after power-up and followed by a minimum of 8 initialization cycles(any combmauon of cycles containing a RAS clock such
as RAS-only refresh), 8 initialization cycles are required after extended period of bias without clocks.

PE e s w

CAPACITANCE _
(Ta=25"C, Vop=5V+ 10%, Vss=0V, unless otherwise noted)’

Cint : . Address, Data input - E 5 oF
Cinz RAS, CAS, WE, OF -~ . 7 ‘pF
Cing Data Out ' : _ : 7 oF

NOTE : Capacitance is measured at worst case of voliage levels with a programmable capacilance meter.
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READ CYCLE
- - - trey - .
. « ' . ' . ' : | le———tapg—— ] :
P Vi — . e : 2 . ’
W b A N
L teRP3) — tacoe) ‘ tasHpz  — «*——1{CRp(13) —
Vi —— ’ g -
= ; \ tensis : \ -
. ViL — _J . tn._«n(zA) } . } .
tasr@ | | tRAHE) tascio) teamm) : ’
. Vin T ROW .| COLUMN
sy P ) QSR A ////////////X
. 4

.‘

. T T ]| NI
w SN = T
w \\Z:: — ,: HIGHZ ‘"*‘t" “__tm”_.m WA DATﬁf‘OUT D—

s /////XA:EEESS;SC)I" |///// TITIITITITTI
" }' o=/ - T ///////////////////z |
® v :7//////// T (2:;/////////////////////////////////L
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.};_T‘bfﬁf23-77 o

" WRITE CYCLE (OE CONTROLLED)

trey (2}

’ e . . . <—inp(3)-—> . :
v - trase) .
—— H = T - AR . ) . .
RS . N~ o — : ‘ J ‘ ‘

S S T o i i e
 tere [— ._.mg fo—sftascto :Z::(lm’ L . ‘

P Aogazgs" B XTI

= =TI I

AT %??’/////////////////////////

3]
<
| .
Syt

LD DA N W////////////////////////

T e ' * .
S e B
S 3 7\
et e R | |
- j@t o ///////////////////// T
" e —T - wiy//////////////

- tanE——

= =TT ml‘* oo

= //////////////, |

tmug) . - +————»| toi32)
' Vyou — VALID
o g HIGH-Z DATA OUT
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FAST PAGE-MODE  READ CYCLE ‘
" ‘ treray
. tRASP(50) ;
TEE Vih — o \ . . i
RAS v \ — ARl .
R T
. trcis - S - D B o
‘Cm trcos) o - tcpiey —tCPa3— ~—=| {eapis)
e Vi —— - i P ¥ \ ——tCas (s — X [« toase 4 it !\Q—ICA&SV—'—'/ p: N
CAS \ . >
Vip —— . = :
tesHa trALe2)
ASF\LB).. ‘RAH(9‘)'— - 1asco : : teanmy thscuor tcm«(;u o
’ MN
VT ROW COLUMN COLUMN COLY W / / M
Ao-Ag V|: JR m A%D ADDRESS ADDRESS 3 ADDRESS [/
' I tacHpe . RE
trCst —_ . — w—LRCHa).
‘ , RCS(T) — = 1 s s ‘ lt—trCsT) e e—lRcHpa).,
, g \
LR/ T T WKL
iw ] . tan20y topaasy s tango—e e

tHz@2) thze2z) teacos

= T T T AT

w-lcacosre

- - otz (22)
«{cacer™ h
tRaci19 . HZ{22) .
M 2w trzea tizen — tzen < thzez) o
Von . VALID , VALID
vo VoL — DATA QUT . DATA QUT.
FAST PAGE MODE EARLY WRITE CYCLE
‘ tAP3;
) tRASPIS0) Vi -
m \\//'“ . v S - ARy —— . Jz
e 3
M . trc 3oy
! ! : trsz”
’ Tﬁp‘—m— neo® tepian ) RSHl iH tcrpaay
— Vi — L - teassi——a A \4_1“5(5,___— N+ teassi—e \_
CAS v -— -/ / /
[ S . .
tes e i tRAL(42) )
) . )
tase | | tRane tascuor tean tAso‘o;l 1camH() ASC{10) fcanpy
| jAe] e} e B e N ermrand ﬂ -
Vin— COLUMN - 1/ COLUMN ~ COLUMN v ///M
Aok FoD >@< ADDRESS Zx ADDRESS J ADDRESS
: . * = "
’ : - \ l (-——towL s ——=
Raias 1c‘wu _ twsiosr® o twesiee—e| f—

A

tawian Lo
’ . 7y ; .
. twesize)—w| 1e— [=tweren o "MC"‘“ <twCHE7 ™
v ; tweizg-—e H— twpizar— -/

" ). twees).—» ¥ /. WP26) 8 ( .
Vi —— - - ‘ l l b I .

e/ TR ///////ZZZ// I

———{DKR142) —

A

i 5 tosian § )
tosan torsa tosan| | lokea DHE2
-] -~ | ~— - - B ——

Vi — : VALID - ) VALID VALID K
vo Vi —#____'< DATA IN ] DATA IN. ?—‘< DATA IN
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE

— tRasetl) R
. — Vi — . .
RAS . o
B ViL— - r
. - tRee3)
tesh . E .

«“—trcoE) —> i
-— tec tasHiz)
| tepwn - :
-— - ; ‘<—tcnm3y——
= Vip— \ g \ T .
CAS Vig—  trap[e)| e \ / 1// l
tRan)
— tean) .
. tascioo ) . tRAL@2)
Lasrere -t ’ :
ASC(10) le—snl toan - tascuoy » toanuy
o Vin— 0 OLUMN COL CoL. /
o-he Vi —— ADD, 7 ADD AD ' ADD I '/
: tAwDi37 . ’ trwi(30) ‘ ‘
. % 1w 14-tcwiies) .
RCS(T) [—ee -— <—tcwo(36J—f . | +—tewote—» tcwms) ~—lewoger—e-| | -~ towLgzs)
. . . —b
WE ‘V\H —/ R - / )S ' h \
W= LA | |
* y tawD 38y tawp (3ar—— — tAWD(38—— J
— -—— — —_ -——
) . *— tanor— twees twe (2t ) toacty twree
) - '—}QAC(W) 1. toacuy l — <I—
e Vin — ) v r.-
OE . . 4
Vi — .
. . oED3Y | | .
: ) o] Id— +—tcpray—s] taeDY ~—topagar—e| 10€0B4
cactts; - 2t B Il
thzizz) tCAC(I‘aj - -.]‘ | tcacos)
- |- thziez) ) ‘ ) I‘HZ‘ZZ’
+—— tRAC(19—— tone2) >l | (‘_ I
- taagzoy , ’] taaizos torsz:
‘ (éstan 105(:11) e}
Viow ~— — ' ’
. - V"’Z" g IN ouT IN }—
L~ .
. i
—_ w-tizeen . —— -t 2021) o el ety

RAS-ONLY REFRESH CYCLE

- = tRei >
. ’ . -+ TRP(3)
— Vin — Y . L .
RAS ‘ ViL —— X . ) .

tcapaay
-—

—— Vin
oS V,L_ZZ/ 7

tasrisr
’<—— | {Rang)

S T s /////////// L7777 oo
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* CAS-BEFORE-RAS REFRESH CYCLE

tac
- ! - tRpg ———
W f  — \
< tRPC(46)—» l
tepan ¢
111111
Vi e
TAS o/ N : L /
|- thzz)
v __—.\L ) : :
. -Z
o] Vo ——— g - HIGH

Note: WTE, OE, Ao.—Aa=Don’t care

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

k trasyy - i . :
— Vin — . .
. RAS CVil— Tl . .
. ’ . 4——>| < teHRup  ——| |e—tcpTisy tRsH(2) . -
R S teas(s) = [

R S |

- ////[////////////////// f///////////////// 1SS,

READ CYCLE wle—l| . " :1:(:2,'

= /////////////////z;*, Tz

R =/////1/1 1/ 04014 100 s 14 14 1
1o ‘ \\jgr: v HIGH-Z —— i. *‘m(»b DATA OUT tH}J' 5—

WRITE . CYCLE = ~ :w lelele ' .

" “’////////////////////s"fﬁzi W‘“*J////////////////// o
. * ////////////////////// //////////////////////////_// |
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HIDDEN REFRESH CYCLE (READ) Lo
lnc\,." tacie) » B -
: - 1Ras( «—1tRPE)—» t «—tae(). oo v
ws T N o I
|
‘C’Tﬁ +———tACD(E) — It ——tRSR(12 1 tora L‘ torpig——w| k
. ﬁs— ‘ x:: —:— ' tRAD(22) . \.
. R | | tascuo . . ! o
. ’ . tasrig) fe-o| t ) ‘ ,tcw(“) ‘ . ] .
o XSS T TTTTTTTX
| | | 1RCS) I—-—{J - Tt

~ ST NI,

e =TI [ o S IS
o \\;‘;':: HIGH-Z tm"‘" ﬁ’m VALID DATA OUT - ‘_“Hm_—l i };ilGH-Z
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HIDDEN REFRESH CYCLE (WRITE)

. . e - ASH -— (3}~ tRasi

—_ Viu =— b 1

RAS Yt Ne ARy \

Vi, — \
,,,,,,,, <—lasu(xz)—>’
. r-—» +——tRCOlE)—— - CHRA T - ——— t‘—tcmus)—’

P Vii — \ . "

CAS . tRAD(24) \ . I R
™ Vio — -—

- tasre) - - :

R R T “7///////////////////f/////////x '-

w LTI TL:““””*//////////////////////////////////
« =TI ////////////////////////////////////////// ?
o ETIII e K///////////////////////////////// :
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FUNCTIONAL DESCRIPTION

The HY534256 is a CMOS dynamic RAM
“optimized for high data bandwidth and low
power applications. The functionality is similar
to-a traditional dynamic RAM. The HY534256
reads and writes 4 bits of data at a time by
multiplexing a 18 bit address into a 9 bit fow
and .a 9 bit column address. The row address
is latched 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 on a valid
column address, the delay time between RAS
and CAS can be long without affectmg the
‘access time.

MEMORY CYCLE -

The memory cycle is initiated by brmgmg
RAS low. Any memory cycle once initiated

* - must not be ended or aborted prior to fulfilling

the minimum tgas timing specification. This
_ ensures proper device operation and data inte-
- grity. Additionally, abnevw -cycle cannot be initi-
tiated until the minimum precharge time, tzp,
and tcp has elapsed. '

READ CYCLE

A read cycle is performed by maintaining the
Write Enable (WE) signal high during the
RAS operation. The column address must be
held for a minimum time specified by t,;. Data
out is controlled by the Out Enable(OE) and
CAS(See the write cycle description).

Data out becomes valid only when trac, tas,

toac - and teac are all satisfied. Consequently, -

the access time is dependent upon. the timing
relationiship among tRAC, toac and teac are all
satisfied.

WRITE CYCLE

A write cycle is performed by taking WE low

during a RAS operation. =~ ’
The column address is latched by CAS, The

input data must be valid at or before the falling

3128

edge of WE or CAS, whichever occurs_ last.
Consequently, the. write cycle can be WE
controlled or CAS controlled depending upon
the latter of WE or CAS low transition. In a
CAS controlled write cycle(the leading edge or

- WE occurs prior to or coincident with the CAS .

low transition)the input/output (I/0) pin will

~ be in the high impedance state at the beginning

of the write function. Terminating the write
action with CAS going high will maintain the
I/O in the high impedance state, terminating
with- WE going high allows the output to go
active, and OE must be brought hlgh to allow
for inputs on the I/O.

The HY534256 incorporates a self-timed
write feature which simplifies - the system
interface and optimizes data bandwidth. After
the write funcition has been initiated, the
HY534256 internally = completes the write
action and unlatches the address and data
latches. Thus, the latches are ready for the next
input/output cycle. This eliminates the need for
long address and data hold times during the
write operation and allows a subsequent _
column address to be applied earlier. This
minimizes a write pulse width, write precharge’
time, and hold time which provides maximum
flexibility in system design.

REFRESH CYCLE.

To retain data, 512 RAS refresh cycle are -
required in an ‘8 ms period. The  refresh
operation can be performed two ways :

1. Clocking each of 512 row address(A,
through As) with RAS at least every 8 ms
period. Any combination of RAS cycle such
as read, write, read-modify-write, or RAS-
only refresh cycle will perform a refresh.”.’

2. CAS-before-RAS refresh cycle : If CAS go

low prior to RAS go low, the chip enters
CAS-before-RAS ~ refresh ~ cycle.  The
HY534256 will use an' internal nine bits
counter output as the source of the row’
address and w111 ignore the external address :
- inputs. i

This CAS-before-RAS refresh mode is a

. refresh only mode and no data access. is
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allowed. Also, the CAS-before-RAS refresh
cycle does not cause device selection and the
state of the data output pin will remain in a
high impedance state.

In order to guarantee the reliable operatlon
of CAS-before-RAS refresh mode, an internal
counter test mode is provided. The user can use
the counter test mode to write in a data pattern
consecutively (512 write. cycles) and, then

-verify .the - data ‘which has been written by
512 consecutive read cycles.

DATA RETENTION MODE

The HY534256 offers a CMOS standby
mode that is entered by causing the RAS clock
to swing between a valid V. and an “extra
high” Vy, within 0.2V of V5. While the RAS

~ clock is at the “extra high” level, the HY 534256 -
power consumption is reduced to the low Inps
level. Overall Ips consumption when operating
in this mode can be calculated as follows :

I= (.tRC) X (I active) + (tax—tac) X (Ipps)
trx

Where tRClﬁ Refersh Cycle Time
trx=Refresh Interval/512

FAST PAGE MODE OPERATION

Fast page mode opefation permits -all 512
columns within a selected row of the device to
be randomly accessed .at a high data rate.
Maintaining RAS low while sucessive. CAS
cycles are performed retains the row address
internally, eliminating the need to reapply it
The column address buffer acts as transparent
or flow through latch while CAS is high. Access
begins from the valid column address rather
than from CAS, eliminating tisc and t: from the
critical timing path. CAS latches the address
into column address buffer and acts as an
output enable. _

During this operation, read, write, and read-

- modify-write, or read-write-read cycles aré
possible at random or sequential address within
a low. Following the entry cycle into fast page
mode, access time is ta or teap dependent. It

. Data Rate=
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the column address is valid prior to or

coincident by tcar 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 taa, For both
cases, the falling edge of CAS- latches the
address and enable the output.

Fast page mode provides a sustanined data
rate over 25 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 .
tre+ 511 Xtpe '

DATA" OUTPUT OPERATION

The HY534256  input/output(l/O) is

controlled by OE, CAS, WE and RAS. A RAS

low transition enables data to transfer into and
from a selected row address. A RAS high
transition disables data transfer and will latch
the output data if the output is enabled. After

. a memory cycle is initiated by a RAS low

transition, a CAS low transition or a CAS low
level enables the internal I/O data. A CAS high
transition or a CAS high level disables the I/O
data path and disables the output driver if the
driver was enabled. A CAS low transition while

- RAS is high has no effect on the I/O data path

nor on the output driver.

An OE low transiton ‘or an OE ‘low level .~

enables the output driver when the I/O data
path is enabled. An OE high transition or an
OE high level disables the output driver, but
does not disable the data when it has been
enabled. A WE low level disables the output
driver when a CAS low level occurs. If the WE
low -transition occurs after the CAS low
transition such that the output driver is enable

prior to the WE low transition, it-is neccessary

to use OE to disable the output driver prior to
the WE low transition to allow data in set-up
time(tos). A WE high transition passes control
of the output drive to OE.
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POWER ON

An initial pause of 200 us is requlred after the
application of Vpp power supply, followed by
a minimum of elght initialization cycles(any
combination of cvcles containing a. RAS clock
such as RAS-only refresh cycle). Eight
initialization cycles are required after extended

periods of bias without clocks(greater than the

‘refresh interval).

_ T-46-23-17 j

The Vpp current (Ipp) - requirement of the
HY534256 during power onisdependent upon
the input levels of RAS and CAS. If RAS=Vs
during power on, the device would go into an
active cycle and Iy would exhibit large current
transients. It is recommended that RAS and

CAS track with Vpp Or be held at a valid Viu

during power on.

" FIGURE 1. FAST PAGE MODE ACCESS TIME DETERMINATION
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PACKAGE INFORMATION e
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