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DESCRIPTION

The HY53C256 is a high speed 262,144X1
bit CMOS dynamic random access memory. °
Fabricated: with- HYUNDAI €MOS techno-
logy, the HY53C256 offers a fast page mode for
high data bandwidth, fast usable speed, CMOS

 standby current and, for the HY53C256L, re--

duced CMOS standby mode supply current‘ -

(Tops).

All'inputs:and outputs are TTL compatlble

Input and output capacitances are significantly

lowered to allow increased system perfor

‘mance. T
Fast page mode operatxon allows random or. - .

sequent1a1 access of up to 512 bits within a row ‘
with cycle times as fast as 50 ns. Because of sta-
tic circuitry, the CAS clock is not in the critical
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- FEATURES

* Low power dissipation for HY53C256L
—.Operating Current, 100ns : 50mA (max.)
— TTL Standby Current : 2mA (max.)
— .CMOS Standby Current : 1mA (max.)"

_* Read-Modify-Write Capability

. m-only, Hidden,” CAS-before-RAS
Refresh Capability =

* Commen I/O capability

‘ Fast Page Mode operation for a sustained data
rate up to 20 MHz :

* 256 Refresh cycles/4 ms

* High- rellablllty 16 pm 300 mil P-DIP and 18 pin
PLCC

* Fast access time and cycle time (ns)

timing path. The flow-through column address Max RAS Access 70 % 100 3
‘latches allow address pipelining while relaxmg Time; trac
. many eritical system timing requirements for - %:e Ct‘gs Access 15 20 25 | 30
: : - . AC ] .
fast usable ‘speed. These features make the Min F’ast Page Mode
HY53C256 design is optimized suited for cache Cycle Time, tpc 50 5 0 | .70
based mainframe.-and  minicomputers, gra- - Min Cycle Timé, trd 130 ' | .145 175 205
phics, digital signal processing and high perfor- '
mance microprocessor systems.
The HY53C256L offers a maximum data re- PIN C()NNECTIONS
tention power of 5 mW when operating in :
U
CMOS standby mode and performs RAS-only AT T 8 Jves
or CAS-before-RAS refresh cycles. This mode " ow[]z  15{1CAS
- is entered by holding RAS at a voltage: greater WEJs [0 wE M Dour
than Vpp-0.2 when it is inactive. ; FASL]4+ 13[JAs  RAS H As
. : L : [ NC 0 NC
BLOCK DIAGRAM e &= e A e Ao 0 A
i ' R T o E ‘ T Alle 1A P2 M1 A
F oucme L RAS CLOCK ECLOCK B oAb ° : ~
F B WRIT| . g
; ADORess counTer . cenerator | | ceneramor | Voo}8. - 9[JAr -
Ao 0= ] - o . .
. g - P DIP
(o] B N .
i) N .
g L5 b | PIN NAMES
a5 s H - DECODER :
<@ 4 X .
g . 4 200256 »uannion) — -
gl - - RAS. | ROW ADDRESS STROBE
: : | < . SENSE AVP. & oara outeuT. f—E—000ur ——
Ay O j 1O SELECTOR |~ BUFFER - CAS ' |.COLUMN ADDRESS STROBE
7 F TaE
- : AESTORE WE | WRITE ENABLE
LATCH = . EQUALIZER Ao—Ag | ADDRESS INPUT
VN >l oaainNPUT (e -
! row apo. [ L BUFFER . |ae o 0m “| D DATA INPUT
' DECgDEH 25;6 MEMORY. ARRAY ’ Dour | DATA OUTPUT
- T LATCH
: ~ Voo | POWER (+5V)
. — : Vss . | GROUND -
] A
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| T-46-23-15 .

ABSOLUTE MAXIMUM RATINGS®

: - Ambient Temperature Under Bias 0-t0 70 C
Tsté : Storage Temperature(Plastic) ) : 0 ~5510125 IR o
VTERM © - Voltage on ‘Any Pin Except Vpp Relative to Vg o =10107.0 VS
" Vpp ) Voltage on Vpp Relative to' Vs ° . —1.0.to 7;0 . v
Tour  Data Out.Current = L 50, mA
Pr ~ Power Dissipation o ) L Sl W

NOTE : o B :
1. Operation ‘at or above Absofute Maximum Ratings can’ adversely affect device reliability.

DC CHARACTERISTICS

(Ta=0T to 70, Vop=5V+ 10%, Vss=0V, unless otherwise hoteq.)

/| Input Leakage Current(any input pin)| Vss<VIN<VbDD
Ol‘.\tput Leakage Curmgt for . - Viséfz_o_u_TEVDD , . io uA
High. Impedance State - . | RAS, CAS at Viy -~ . s
o s S0 | 70
. ) ) Iopr Vob Subply,.Cuneni, Operating t§c=tnc(min.) o _Tg = | Zg mA : 1,2
, . 2| — |4 |
Iopz | Voo Supply Current, TTL Standby | oRt‘:fr 512332\\//;: B H“:;:g::L — » 3, “ mA
, ’ =70 | = ] 70
"Ipps - - 'Y_DB‘Supply,Current,’ : : ‘tﬁcﬁtgc(min.) 80 — '6O~ 3 mA |2
: ‘RAS-only Refresh B - -10 - 50 ¢
k T2 — | a4
: =70 - = 45"
Ippa Voo Supply Current, . Minimlim'Cycl‘e _‘80‘ - 40_ - mA i 1,2
| Fast Page Mode S ) : —10. - 35 :
o R - T2 — ] 3
Tons Vpp Supply-Current, . mzvnp-.olv,- CAS= |Hvsscese | — 3 ' A
: CMOS Standby s Vin, other inputs>Vss : - |HY53C256L| - — ) B
B o -0 | — [ 70
Ipps YEB Supplygl—rrent, : k tre=tre(min) -~ - - 80 - O | ma 2
CAS-Before-RAS Refresh - -10 - 50 |-
S EEEDE S 12— ] 4 .
Vi Input Low Voltage(all inputs) : : ; i IR O 0.8 V.
Vi Input High Voltage(all inputs) . o “l24 | Vpp+l \A
Voo | Output Low Voltage ToL=4.2mA - : v = 04 v
Vou. . | Output High Voltage | Tou=-5mA 24| — v
_ NOTES : I v ' L

1. Ipp is dependent on output loading when the device output is selected. Specified Ipp(max.) is measured with the output open;_ E
2, Ipp is dependent upon the number of address transitions. Specified Ipp(max.) is measured with'a maximum of two transitions per dddress cycle in Fast Page
Mode. : : .
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AC . CHARACTERISTICS R :
(T2=0°C to 70°C, Vpp=5V+ 10%, Vs =0V, unless otherwise noted.) B

1 RAS Pulse Width ,
12| tre { Read or Write Cycle Time 130 | —
3| tre RAS Precharge Time 50 | —
4| tasr. RowlAddress Setup Time . 0 —_
5| tran Row Address Hold Time 15 -
6| trar [ Column Address to RAS Lead Time. |. 35 | —
7| trap . | RAS to Column Address Delay Time | 20| 35
8| tasc Column' Address Setup Time . . 0 — - - (1] :| ns
9| tcan Column Address Hold Time 15 — 15— (20 — | 25 =] ns-
10 | tacp . | RAS to CAS Delay = - : 251 55 | 25 |60 | 25075 | 30| 90| ns | 2.
11| tric | Access Time from RAS . — 70| — |8 | — w00 | — |12 | ns| 345
12 | tas -Access Time from Column Address — 35 — 40 — 45 —.|" 58 ns | 5,612
13| toac  |AccessTimefomTAS | — |15 | — | 20| — |25 ] =] 30 | ms 512 -
14| tcase) | CAS Pulse Width in Read Cycle 15 | 75K | 200 | 75K | 25 (75K | 30 | 75K | ns
15. trsu®) | RAS Hold Time in Read Cycel - 15 | — 4 2000 — | 25 — {30 | — | ms
16| tges | Read Command Setup Time - 0| — | o] = — 1 0| ~ | ns
17 tren Read Command Hok! Time Referenced to_m 5 — S — 5 — 5 — ns -7
18.| trru Read Command Hold Time Referenced to RAS - - 5 - 5 | = 5 - 5 - ns 7
19 | tcrp - | CAS to RAS Precharge Time s =] =] - 0] = o
20 | - forr Output. Buffer Turn Off Delay- 0|15 01 20 | "25°1 0] 30 | ns
21| ton | Data Hold Time From CAS 0l — 0| — 0] —~ | 0l = ns
22| twp | Write Pulse Width 15 — 15 —. 20 — .25 - ‘1S
23| tcp CAS Precharge Time 15— 15— 20 =] 250 — | ns
M| tar Column Address Hold Time From RAS| 55 | — | 60 | — | 70 | — [ 80| — | ns -
25 | tcasow) | CAS Pulse Width in Write Cycle 2= = — ] 35| =] ns
26 | trsucwy | RAS Hold Time in Write Cycle 5] — s =] 3| =] 35 = u
27| twer | Write Command Hold Time fromRAS | 55 | — | 60 | — | 70| — [ 80| = | ns |
28 | twes | Write Command Setup Time o) = 0 — 0| — 0 |-~ ns_ [ 910
29| twer | Write Command Hold Time 150 = | 15| ~ |20 = | 25— [ns |
30| tbs - |DataIn Setup Time 0] = 0] — 4 0= 0 = {1
31| tpw . |DataIn Hold Time -~ . 15 | — |15 — |20 =] 25 = [ ms | 11
32| tpur-_ | Data In Hold Time Referenced o RAS |" 55 | — | 60 | — | 70 | — | 80| — | ns
33 | trwc - | Read-Modify-Write Cycle Time 155 | — [175 | — |20 | — |25 | — | ms
34| trrw | Read:Modify-Write Cycle, RAS Pulse Width 95 | — o | — | 135 | — 160 ] = ns
35| trwp - |RAS to WE Delay in RMW Cycle 1 0] — 80 | — [ 100 [-— [120 | = | ns
36 | tcwn [ CAS to WE Delay s =l = 2s | = 30 = |
37| tawp | Column Address to WE Delay Bp— |4 = | 4] = [ 55] = | ns 9
38| tcap | Access Time from Column Precharge — |45 | — |50 | =55 ] — |6 ns | 12
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39 |" tpc’ | Fast Page Mode Read or Write Cycle Time 50 = 55 - 60 | —. 70 . ns

40| tpcw | Fast Page Mode Read-Modify-Write Cycle Time | 75 | — | 85 |- — | 95 1= o | — | ns

41| twwr | Write Commiand to RAS Lead Time 20 | — |25 — | 30| ~ | 35| — | b

42| tewr Write Command to CAS Lead Time ) 20 - 25 — 30 — 35 — | ns

43 |..tgpc . | RAS 10 CAS Precharge Time o |- o | — o| - | 0] — | ns

44 | tes - | CAS Setup Time, CAS-beforeRAS Refresh 0| -1 =l1w} —] 1w = n

45 | teur. | CAS Hold Time, CAS-before-RAS Refresh 20 | — | 25} — | 30| —.| 40 |.— | ns

46 | tcsu | CAS Hold Time 70 | — | 80| — 100 ] — |[.120 | — | ms
47|t | Transition Time(Rise and Fall) : 3 25 =3 25 3 25 3 25 ns 13
48 | tpy Refresh Interval(256 Cycles) - 4 = 4 | = 4 — | 4 | ms 14
NOTES : ' ’

. Operanon within the g Ap{max.} limit ensures that tgac( max.) can be met. IRAD(max.)is speciﬁed as a‘reference point only. If traD is grea(er than the specified
traD(mMax.) limit, the access time is controlled by taa and tCAC

tpeplmax.) is specified for reference only. Operation within trcp(max.) limits insures that tRAc(max 3 and (M(max ) can be met. If lxep is greater than the
specified trep(max. ), the access time is controlled by 144 and icac-

3. Assumes that trAp.<IRAD{Max. ). if tRAD is greater than trap{max.), lRAC Wwill increase by the amount thal lRAD exceeds tRap{max.).

4, Assumes that trep<trReD(max.). If trRep is greater than rep(max.), trac will increase bv the amount thal tRCD exceeds tRCD( max.).

5. Measured with a load equivalent to two TTL inputs and 190 pF in parallel

6. Assumes that IRADZIRAD{MaxX.). .

7
8.
9.

[

. Either tgry OF lRCH. ust be satisfied for a Read Cycle 10 -occur. . %

8. WOFF and toyN define the time at which Doy reaches an open circuit condition and are not referenced !o the ouiput voltage levels,

. tWCS RWD- tAWD and tcwp are riot restrictive operating parame(ers )

10. twes( min.) must be satisfied in an Early Write Cycle:

t1. tpg and tpy are referenced to the latter occurrence of CAS or WE.

12. Access time is determined by the longer of tAA, WCAC OF ICAP:

13, ty is measured between Vifi(min.) and Vji{max.). AC measurements assume 7=

4. An initial 200ps pause and 8 RAS-containing cycles are required when exnmg an exlended period of bias without clocks. An ex(ended penud of time without clocks
is defined as one that exceeds the specified Refresh Interval,

CAPACITANCE( D
(TA=257C, VDD—5V+ 10%, Vss=0V, unless otherwise noted.)

Cint Address, Din .
Cinz .. - RAS, CAS, WE : — 8 ) pF’
Cour: . - Dout I : 8 pF

NOTE : .
1. (dpaummc is measured at the worst ¢ase nf voltdge levels with a programmable capacitance meter.

34
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TIMING DIAGRAMS | T-46-23-15

'READ CYCLE
trciy
: . tRas) : ' R Ca .
— Vin - tanz ,' - _ . v . .
RAS ( Vie =™ . - - . - — - " ? - tHP(a)- L ’
) ] «—tRaHEs—>] pre trALE)- - : L
’ . : tasru : ' i lQ—k;AH(s)—v o . L v
SRR/ % 0 SRS Y/
. ‘ ' - trapm — tascit) | oo »“mr’.\n,\ ) : ! ' '
= = | § 7
: ‘ 1ncc : teasiryia) —| ’ ) ‘?RP<|9) °
!msue)—>l . - . . tn;anne]—b -
o _'////// //////////////i e | KL
. - @— tRCH{17) —|
taatiz) L - . .
N _'mu 1) - : t . torrn)
Dour - xz:: : HIGH-Z - _" » VALID DATA OUT
1 _ tosen—
EARLY ‘kWRITE CYCLE
tree) - ]

Ve —

s Vi — » 3@ tarizs) - i . i \_

tRP(3)

el e L ]
R s o L

lncp\ ) - 1 terpag

- tcs

tweHze)
Vin

o _f//////////////////////i S\ 7771111 T

: -— tomau—»
!os(so, ——|

- : :////////1///////////////); CSSIERS VI

Von —_—

.+ Dourt - HIGH-Z =
Voo — '
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HY53C256 262, 144><1—B1t CMOS DRAM -

" READ-MODIFY-WRITE CYCLE

RAS

‘ Vin —— —ROW COLUMN, .
Ao—ho . e ADDRESS ADDRESS - -
‘ . . 1 tawois?)
X - lnwp(asy
. ' Lo townse -+ <—'lwp(22»—"
P
N i | //////// /L
) Vi, =, } S Z
1RCsit6) LU - tou )—’
O e /////// /////////////////////////////)! VAL DATA IW/////// /
Vip - ——,
. tCAC( a;
IAA( 12)
. taAcnu toFFo |
< Dour o T i HIGH-Z 3 VALID DATA OUT -
Vo - .
FAST PAGE MODE READ CYCLE : : ,
g Anst — ' thp —=
R VRN e ¥ B . . "—tCAH(S)_.Z B
RAS - R
. Vi : - 2t »
C | #——————lcsHag) —————*| ) )
- "—tcnp;vé) teciag RSH(AN1S)
| tceeay
trcono) tcasing - . Toasiring
L 14
. Vg — tcasiry Z——-‘ 4 S z
. tRAK(S) | ‘ b, ;—T’IICAH(Q' . teare) toams)
| l : < tascie ' i
tash) o| |— | -ol]e—tasce | . —o| | tascin
. T ] , . \
Ao—Rs Vin  — ROW .COL COLUMN - oo ///////////////Z B
0 vy —/ /AADD. - ADD. ADDRESS ADD. .
= | "
) - | }—trecsus -] }«!ncsus) S || —trcson -—<-| q—tnn H(18)
. ! : | ' tACK(I7y-o|le— tRCH(7) o (|4 —s|  |a—tachon E
: N — - — ¥
— H .
we Vi B \ e
. t e——tcacon —e| | - teacun teacia
taana — . \égp;gsy —_ taa2)
~tRACHT e w-10FF(20) | . - 1OFF(20) Ed ~toFFR0)
Vo — ‘ . = N ' VAL VALIDN,
~ Dour Vo o HIGH-Z \itv'y o \ DAl X DATAY -
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FAST PAGE MODE WRITE CYCLE

] - - — tRas() . W - - AP >
Vi — !S o : . s . Lt .

AAS
tesHpo———— .
= |*—tcrrug) — trcissy R
. | tcps . R
. *—tRCO(©) ~-1tc . ; o ! - e - . .
o Vin - \ . ? S TeAswyzs) —— / R e :s o ‘ f :
A Vi : : ) - N — 5 :
tRAHS) | |aw -} torHg | P Toance) B tCAH(g) ’ .
tasre i*l -— —>| |— lasci@ T -lbtAs;(S) e =tasom ;
, Vin ROW coL YW/ coL W . cOL / ///////
Ac—As Vi, —— ADD ADD. ADD X ADD /
- 4 | , 4 4
: - |e—— | tvicrn «——{ twctize) |<—>I twcmze) .
—>| fw—twcsee el e twosen | o |etwosen E
- \ 3

w o J// L / /z
W ////////
Vi — 3

o ‘-‘twp(zz)—’l - . -—twp(az) — o <—twp1zz)-> :
1
tos30) | |4— . tospn —w | |e—— tosoi—e| e—

<—lD H(31)

[ mX//////,Z)n wwi(///////////// .

-——loHan— : ‘—10»«3 >

' Vi —7
Oy Vi // // / VALID DATA IN
. n —
{
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| o | T-46-23-15
FAST PAGE MODE READ-MODIFY-WRITE CYCLE :

. s - o — teers — _
S Vin — !S ’ R . ) . )
RAS vy — » 9 : o o — E ‘

——tPCM40) X
. | . |=—tcrpig) terea teran
: . : - trceno) . S . teweian — I~
o Viw = - : . ) L’ 1 s ‘
CAS vy ““J — f - S - - Z ) jz ' \_
) | tRANE) | e—e] toanis) . ’ tear) teatis
SO . T towuaez) :
) towewz) h towiaz
[ZX TR | P R | P ) o I »|| = lascs :
. Vig J— | R . | ) .
IH i - .
4 ) 8. EBS Y TS /, //// 885 XL
Ao—hs g _E ADD 0 -ADD A_ADDRESS _ . //// ADD f
L ; ' | ' T )
. - —ptawnias) i <-—¥ tresus; " | trosper» -
" trcsue > - — - | twptza) e -— tweiza L - twprzz)
‘ = towpae | | - “tewpae) | e——| ) | tewnias) ) ) _'
B . . - . . 1 - 3
ol / / L
w oW —__ /| N N LT N 7
. e .
L ’ L et tawoan —e 'lf taworan — . <+ tawogn =
< | tpHi3 | toma -~ torsn
; tosxam - o — ~«tosno tosto, |- :
. 3% Il -
b - / (. VALID - VALID i VALID v
N VL . DATAIN /f DATA [N DATA IN .
l teacns, R " | | teacns - . | teacas
) taatiz) capcs : | tannz)
L +—taaci .. lorFeoie] b ; | letoFFeo — ;_topplzm
: Ve v o : . : .
Dour Vof - HIGH-Z g VALID DATA OUT H VALID DATA OUT }.u_{ VALID DATA OUT E »
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| B - ~ HY53C256 262,144X1-Bit CMOS DRAM
N - T-46-23-15
RAS-ONLY REFRESH CYCLE ' T
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Vi ___——!S _ , . ‘! ., R f
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Dour
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HYS3C256 262,144 1-Bit CMOS DRAM

HIDDEN REFRESH CYCLE (READ)
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 HYS3C256 262,144 X 1-Bit CMOS DRAM

- CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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- HY53C256 262 144X 1-B|t CMOS DRAM

FUNCTIONAL DESCRIPTION

The HY53C256 is a CMOS dynamic RAM op-
timized for high data bandwidth, low power ap-
* plications. It is functionally similar to a tradi-
“tional dynamic RAM. The HY53C256 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 by the Row Address St-
robe(RAS). The column address flows through
an internal address buffer and is latched by the
Column Address Strobe(CAS). Because access
time is primarily dependent on a valid column
address rather than the precise time. that the
CAS edge occurs, the delay time from RAS to
CAS has little effect on the access time.

MEMORY CYCLE

- A memory cycle is initiated by bringing RAS
low. Any memory cycle, once initiated, must
not be ended or aborted before the minimum
tras time has expired. This ensures proper de-
vice operation and data integrity. A new cycle
" must not be initiated until the minimum pre:
charge time twp/tce has elapsed. .

READ CYCLE

A read cycle is performed by holdmg the
Write Enable (WE) signal high during a
RAS/CAS operation. . The column address
must be held fora minimum time specified by

tars Data out becomes valid only when trac, taa

and teac are all satisfied. As a result, the access
time is'dependent on the timing relationships
between trac, tas and tcac. For example, the ac-

cess time is limited by tas when trac(min.) 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

on whether WE or CAS falls later. Consequen- -

tly, the input data must be valid at or before
“the falling edge of WE or CAS, whichever oc-
curs last. In the CAS-contrqlled'write cycle

3-12
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when the leading edge of WE occurs prior to
the CAS low transition, the output(Dour) pin
will be in the High-Z state at the beginning of
the write function. Ending the write with RAS

" or CAS will maintain the ‘output in the High-

Z state,

REFRESH CYCLE

To retain data, 256 refresh cycles are required
in each 4 ms penod There are two ways ref-
resh the memory :

1. By clocking each of the 256 row addresses(Ao |

‘through- A;) with RAS at least. every 4 ms.

- Any read, wrtie, read-modify-write or RAS- -
only cycle refreshes the addressed row.

2. Using a CAS-before-RAS refresh cycle. If

CAS makes a.transition from low to high to
low after the previous cycle and before RAS
falls, CAS-before-RAS' refresh is activated.
The HY53C256 will use the output of an inter-
nal 8-bit counter as the source of row address
and ignore external address inputs.
‘CAS-before-RAS is a “refresh-only” mode
and no data access or device selection is al-
" lowed. Thus, Dour will remain in the
High-Z state during the cycle.
A CAS-before-RAS counter test mode is pro-

_ vided to ensure reliable operation of the inter-
. nal refresh counter. The user can use the coun-

ter test mode to write consecutive data patterns
(256 write cycles) and then verify the written
data by applying 256 consecutive read cycles.

DATA RETENTION MODE

The HYS53C256 offers a CMOS standby
mode that is entered by causing the RAS clock
to swing between a valid Vyp and an “extra
high” Vix within 0.2V of Vpp. While the RAS

clock is at the “extra high” level, the HY53C256

power consumption is reduced to the low Inps

~level. Overall Iop consumption when operating_

in this mode can be calculated as follows :

I= (tre) X (I active) + (trx—trc) X (Iops)
. e ;

" Where tge=Refresh Cycle Time

tax=Refresh Interval/256




SLE D om HE?SD&B UDUUEE‘! ‘lT‘! -HYNK
HY53C256 262,144 X I-Blt CMOS DRAM

- put.

FAST PAGE MODE OPERATION

~ Fast page ‘mode operation permits all 512 col-
umns within a selected row of the device to be
randomly accessed at a high data rate: Maintai-

ning RAS low while performing successive
“CAS cycles retains the row address internally

and eliminates the need to reapply it for each
cycle. The column address buffer acts as a tran-
sparent or flow-through latch while CAS is
high.

Thus, access begins at the occurrence of a
valid column address rather than at the falhng
edge of CAS “eliminating tasc and tr from the
critical tlmmg path. CAS latches the address

into the column address buffer and acts as an
~output enable. :
During fast page mode operatlon, read, write, ‘

read-modlfy-wnte, or read-write-read cycles are
possible at random addresses within a row. .

Following the initial entry cycle into fast
page mode, access is tas or tcap controlled. If the
column address is valid prior to the rising edge
of CAS, the access time is determined by the
CAS rising edge(spemfied by tcar as shown in

figure 1). If the column address is valid after
the rising edge of CAS, the access is timed from

the occurrence of the valid address and is spe-
cified by tas. In both cases, the falling edge of
CAS Ilatches the address and enables the out-

Fast page mode f)rovides a sustained data

rate of over 20 MHz for applications that re- -

quire high data rates like bit-mapped graphics

.or high-speed signal processing. The following

equation can be used to calculate the maxi-
mum data rate : ‘

512

Data Rate= t——nc F511 %t

DATA OUTPUT OPERATION -
. The HY53C256 data output pin(Dour) has a

‘ three-state capability and is controlled by CAS.

When CAS is high(> Vui); the output is in the
High-Z state. Table 1 summarizes the Dour sta-
tes possible for various memory cycles. )

POWER ON

After application of the Vpp an initial pause of
200us is required followed by a minimum of 8
initialization cycles(any combination of cycles
containing a RAS .clock). Eight initialization
cycles: are required after extended periods of

‘bias without clocks( greater than the refresh in-

terval).
During power on, the Vip current require-

-~ ment of the HY53C256 is dependant on the input
levels of RAS and CAS. If RAS is low during -

power on, the device will go into an active cycle .
and Iop will exhibit current transients. It is re- -
commended that RAS and CAS track with Vpp
or be held at a valid Vin during power on to
avoid current surges.
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Read Cycle

Data from Addressed Memory Cell
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\ r-as-za—lﬁ
TABLE 1. -DATA OUTPUT OPERATION FOR VARIOUS CYCLE TYPES

CAS-Controlled Wnte Cycle(Early Wnte)

High-Z

WE-Coritrolled Wirte: Cycle(Late Write)

Active, not valid

Read-Modify-Write Cycle

Data from Addressed Memory Cell

Fast Page Mode Read Cycle .

Data from Addressed Memory' Cell

Fast Page Mode Write Cycle(Early Write)

High-Z

Fast Page Mode Read-Modify-Write Cycle

Data from Addressed Memory Cell

RAS-only Refresh Cycle

High-Z

TAS-befors-RAS Refiesh Cyc]e

Data Remains as in Previous Cycle

High-Z

CAS-only Cycle

FIGURE 1.. FAST PAGE MODE ACCESS

TIME DETERMINATION.

/\

—

. . “I.CAH «— tcan
Aia. o VALID COLUMN - VALID COL.
s ADDRESS ADDRESS
! G - " taa »
D — —HIGHZ —Z VALID faub\
our ~ - \ DATA /= LDATA /-
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" PACKAGE INFORMATION

'+ 16 PIN PLASTIC DUAL IN LINE PACKAGE—300 MIL

: D MAX.
: UNIT-: INCH(mm) ~——
r_ﬂ T P e D G 0 G S A e | MIN: .

p

O C T T 7 T T

|

- 02s0(6350) |

0.270(6.858)

0.775(19.685)
0.755(19.177)

(7626)

0.270(6.858)
l - 0.260(6.350)

0.145(3.683)
0.135(3429)

20(3.048)
/)
|

| 0.140(2656)

[+

—F

0100850 0021(0533) :
y : 0015(0.381) - )
(2.540) ) ’ A 3110

'+ 18 PIN PLASTIC LEADED CHIP CARRIER—330 MIl.-

6.535(1&589)
- 0.520(13.208)

C U 04g8(12522) )
0.487(12.370) >

MAX.
UNIT : INCH(fm) ——
. : MIN.

~

o
N
0,050
I ’ 1.270)

L1
[0

0.335(8.509)
0.320(8.128)

r._.__o.zga(7.442)
0.287(7.290)
\_.

e |

A 0 ’ s
o . S als
0.032(0812) [ B &g
0.026(0.661) | g Bl
, z HES
WAEND Y7/ O -
. Z1s 25

=
0021(0533) 0.050
0013(0:331 270

130331) oges(r1grny  {1:270)

|‘ 0422(10719) —[ . ‘

0.265(6.731)
0.222(5639)

R0.035
(0889)

MIN 0015 (0.381)
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