256K x 1-bit CMOS DRAM

DESCRIPTION

The HYS3C256 is fast dynamic RAM organized 262,144 x 1-bit. The HY53C256 utilizes Hyundai's CMOS silicon
gate process technology as well as advanced circuit technigues to provide wide operating margins {0 the users.
Multipiexed address inputs permit the HY53C256 1o be rackaged in a standard 300mil 16pin PDIP, 330mil 18pin
PLCC.

The package size provides high system bit densities and is compatible with widely available automated testing
and insertion equipments. System oriented feature includes single power supply of 5+ 10% tolerence and diract
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION

* Low power dissipation
Max. CMOS standbY 5.5mw ( L-part)

11.0mw o s
Max. TTL Smndby 11-me (L-paﬂ) WEL» ado
16.5mW AAS (] 4 130
Max. operating " : bl ot
Sp@@d Power Mnr 10 A5
385mwW vy ___sfiar
330mw FDIP
[ 10 275mwW
* Single powsr supply of 5V+ 10%
* TTL compatibie inputs and outputs
+ Fast access time )
| Speed | tRac | tcac | trc |
70 70ns 15ns ' 50ns
80 80ns 20ns | 55ns
L 10 100ns | 25ns | 60ns
* Fast page mode operation
+ Read-Modity-Write capability BLOCK DIAGRAM
+ CAS-before-RAS, RAS-only, Hidden refresh o 4
* 256 refrash cycles / 4ms i
' | na'rmmj DATA DUT
L BUFFER | D’F‘FER
_— 4
PIN DESCRIPTION e d ) —— |
) COlUMK |1
CLOCK
. GENERA "_
RAS Row Address Strabe | i S —
| CAS Column Address Strabe oo | il — ’
WE Write Enable o [|FRevECoDER | — ] o |
AQ-A8 Address Input Mom 0 i ]
T 35 1| lap] | L )
Ve | Power (+ 5v) ool | pemei Tl LY ]
Vs ar o= I MEMORY
L ‘ Ground ' e E RO lJDE?’g;VER m:zn: '

PREDECODER | 1
| @
{___ e E—
. RAS CLOCK |- ] J ;5“5531;:'5”5 ven
RS O - ———w GENERATOR E _ aEneRsTOR O VS5

This document is a genaral product description and is subject fo change without notice, Hyundai electronics doas not assume any
responsibility for use of circuits described. No patent licences ara implisd,
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XYUNDARI

ABSOLUTE MAXIMUM RATINGS

HY53C256 Series

[ SYMBOL FARAMETER RATING UNIT
. TA Ambient Temperature 0to 70 °C
L TsTG Storage Temperature 8510 126 'C
" VIN, VouT Voltage on Any Pin Relative to Vas —1.0t0 7.0 Vv
PVee Voltage on Vcc Relative to Vss 101070 v
os Short Circuit Qutput Current 50 mA
PO Powaer Dissipation 1.0 w
TSOLOER Soklering Temperaiures Time 26010 ‘Cosec
NOTE : Operation at or above Absohite Maximum Ratings can adverssly affect device reliabiity.
RECOMMENDED DC OPERATING CONDITIONS
{TA= 0°C to 70°C) : _
[ sYMBOL PARAMETER MIN. TYP. MAX. uNIT
‘ vee Supply Voltage 45 5.0 55 v
VIH Input High Voltage 24 - vce+ 1.0 v
VL Input Low Voltage -1.0 08 A
NOTE : All voltages are referenced to Vss,
1AAD1-20-MAYS4
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*XYUNDAI HY53C256 Series
m

DC CHARACTERISTICS

_{TA= O'C o 70°C, VCC= 5V4 10%, Vas= 0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS 3.';55;’. MIN. [MAX. | UNIT| NOTE
Ll Input Leakage Currem Vssg VNG Ve, 10| 10| pA
(Any Input Pins) All other pins not under test= Vss
Lo Output Leakage Current | Vss< VouT< Vo c, 10 10| pA
(Righ Impedance State) | RAS & CAS at ViH
Icc1 | VGc Supply Current, | tRe= tRC (min.) 70 - 70| mA[123
Operating 80 -| 60
100 -1 50
fccz | Vee Suppty Current, RAS & CAS at Vin, . 3/ mA| 4
TTL. Standby other inputs= Vas L-part - 2
iccs | Vee Supply Current, tRC= tRC {min.) 70 <] TImA| 13
RAS-only refresh 80 -] 60
100 -| &0
Icc4 | Voo Supply Current, tPCe= tPC (min.) 70 -1 45 mA | 123
Fast Page mode 80 -1 40
| 100 -| 35
Iecs | Voo Supply Current, RAS & CAS < Vcc0.2v - 2| mA
CMOS Standby L-part - 1 4
Icce | VCe Supply Gurrent, tAC= tAC (min.) 70 - 70 mA| 13
CAS-betore-RAS refresh 80 -1 60
100 -| 50
VoL Qutput Low Vottage I0L= 4.2mA -] 04 ¥
VOH | Output High Voltage [OH= -5mA 24 -l v
NOTE .

1. loct, Ices, iccs and Iccs depend on cycle rate.

2. lcct and Icc4 depend on output inading. Specified values are obtained with the output open. :
3. It depends on user whether column addrass is changed or not at least once while FAS< VIL and CAS= Vin.
4. lcca(max.)= 2mA and Iccs{max.)= 1mA are only applled to L-pant only (HY53C256LS and HYS33C256LF).

1AADT-Z0-MAY 94 15
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NYUNDA! HY53C256 Series

ﬁ

AC CHARACTERISTICS

(TA= 0’Cto 70°C, Vo= SVt 10%, Vss= OV, unlgss otherwise noted.) NOTE .1, 2.3

HY53C2565F/LS/LF
4 | SYMBOL PARAMETER -0 -80 10 UNIT | NOTE
NI [MAX | MIN. |MAX. | MIN. | MAX. |
1] tAC Random Raad or Write Cycle Time 130 - | 145 -1 175 - ns
2 | tAWC Raad-Modity-Write Cycle Time 155 -| 175 -| 210 -| ns
3 trc Fast Page Moda Cycle Time 50 -| 55 -| 60 -| ns
4 | iPRwWG | Fast Page Mode Read-Modify-Write 75 -| 85 -1 95 -1 ns
Cycle Time
5 | WHAC Access Time from FAS -1 70 -| 80 -[100] ns |4910
6| tCAC Access Tima from CAS - 15 -| 20 -1 25| ns | 49
7| tAA Access Time from Column Address -] 3 -1 40 -1 45| ns | 410
8| tcPA | Access Tima from CAS Precharge -1 453 -1 50 -| 55| ns | 4 |
g | tcz TAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 15 ot 20 01 25! ns 5
111 4T Transition Time {Rise and Fall) a| 25 3| 25 Al 25| ns 3
12 | tRP HAS Precharge Time 50 -| 55 -| 68 -| ns
13 | tRAS RAS Pulse Width 70 | 75K | 80 | 75K | 100 | 75K | ns
14 | Rasp | RAS Pulse Wiith (Fast Page Mode} 70 | 75K | 80 | 75K | 100 [ 76K | ns
35 | tRsHw) | RAS Hold Time in Write Cycle 25| -| 25| -| 30 -] ns
16 | tCSH CAS Hoid Time 70 -| 80 - 100 -1 ns
17 | 1cASW) | CAS Pulse Width in Write Cycle 20 -1 25 -1 a0 -| ns
98 | tReD | RAS to CAS Delay 25| 55| 25| 60| 25| 75|/ ns | 9
19 | tRAD TAS to Column Address Delay Time 20| 35| 20| 40| 20 55| ns 10
20 | 1crRP | CAS to RAS Precharge Time 15 -] 15 - 15 -i ns
21 | tcp TAS Precharge Time 15 -| 15| -| 20| ~-|ns ]
22 | 1ASR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 15 -l 15 -| 18 -ins
24 | W50 Column Addrass Set-up Time 0 - 0 - 0 -| ns
25 | 1cAH Cotumn Address Hold Time 15 -1 18 -1 20 -| ns
26Tt | Comn Address Hold Time from RAS 55 -] 60| -] 70| ~-|ns | |
27 | tRAL Column Address to RAS Lead Time 3B -1 40 - 45 - ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -] ns ]
29 | tRCH Read Command Hold Time 5 - 5 - 5 -| ns 6
Referenced to CAS
30 | tRARH Read Command Hokd Time 5 - 5 - 5 -| ns 6
Referenced to HAS
31 | twch | Write Command Hold Time _ 15 -1 15 -| 20 L D
32 | tWCR | Write Cammand Hold Tima from RAS 55 -1 60 -1 70 - | ns __
33| twP Write Command Pulse Width 15 -| 15 -| 20 -| ns
34 | tAWL Writs Command to RAS Lead Time 20 -1 25 -| 30 -\ ns
a5 | towL | Write Command to CAS Lead Time 20 -1 25 - 30 - | ns
136 | tos Data-In Set-up Time ' ol - o -| o[ -|ms| 7
ar | ibH Data-in Hold Time - 15 -| 15 -1 20 -1 ns 7
38 | 1oHR | Data-In Hold Time Refarenced to RAS 55 -| 60 -1 70 -| ns
39 | {REF Refresh Period (256 cycles) - 4 - 4 - 4| ms
20 | twcs | Write Command Set-up Time 0 0 - 0 -| ns 8
16 1AAD1-20-MAYH
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*‘NYUNDRI HY53C256 Series

AC CHARACTERISTICS

{continued)
| HYS3C2565/F/LB/LF

# | SYMBOL PARAMETER 7 -50 10 UNIT | NOTE
[MIN.TMAX. | MIN. [MAX. [ MIN. TMAYX. |

41 | tewn | CAS to WE Delay Time 15 -1 20 -| 2 -| ns 8

42 | trwp | RAS to WE Delay Time 70 - 80 -1 100 -l ns | 8

43 | tawp Column Address to WE Delay Time 35 -1 40 -1 45 -1 ns 8

44 | tcsh CAS Set-up Time (CBR Cycle) 10 -t 10 -| 10 -| ns

45 | tcHR TAS Held Time (CBR Cycle) 20 -| 25 -] 30 -| ns

46 [ tarc | FAS to CAS Precharge Time 0 -1 70 -1 0 - ns

47 | terT CAS Precharge Time (CBR Counter Test) | 15 - 18 -1 20 -] ns

48 | trsH(R) | RAS Hold Time in Read Cycle 15 - 20 -| 25 -1 ns

49 | tcas|) | CAS Pulse Width in Read Cycle 15| 75K | 20| 75K | 25 79K | ns

50 | trrw | RAS Pulse Width (RMW) 95 -] 110 -1 135 -1 ns

1AAD1-20-MAYS4 17
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«XYUNDAI HY53C256 Series

NOQTE :

1.

An initial pause ot 200us is required after power-up followed by 8 RAS only refresh cycles before proper
device operation is achieved. in case of using internal refresh counter, a minimum of 8 CAS-before-RAS in-
tialization cycles instead of 8 RAS cycles are required.

AC measurements assume iT= 5ns.

ViH({min.) and ViL{max.) are reference levels for measuring timing of input signals. Also, transition times are
measured between Vid and ViL.

Measured with a load equivalent to 2 TTL loads and 100pF.

toFr(max.) defines the time at which the output achieves the open circuit condition and is not referenced to
output voltage levels.

Either tRCH or tRAH Must be satisfied for a read cycle.

These parameters are referenced to TAS leading edge in early write cycles and to WE leading edge in Read-
Modify-Write cycles.

twes, tRWD, towDb and tAWD are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only. f twos2 twes(min.), the cycle is an early write cycle and data out pin wil
remain open circuit (high impedance) through the entire cycle. If tRWD2 tRwo(min.), tCwD2 tewp({min} and
tAWD2 tawD(min.) the cycle is a Read-Modify-Writs cycle and data out will contain data read from the
selacted cell. If neither of the above sets of conditions is satisfied, the condition of the data out {at access
time) is indeterminated.

Operation within the tRCD(max.) imit insures that tRAC(max.} can be met. trco(max ) is specified as a refer-
ence point only. H tRCD is greater than the specified thcD{max ) limit, then access time is controlled by
1CAC.

10.Operation within the tRAD(max.) limit insures that tRAC{max.) can be met. tRAD(max.) is specified as a refer-

ence point only. I tRAD is greater than the specified tRAD(max.) limit, then access time is conirolled by tAA.

CAPACITANCE
(Ta= 25°C, Vo= 5Vt 10%, Vss= 0V, f= 1MHz, unless otherwise noted )
SYMBOL | PARAMETER TYP. MAX. UNIT
CINt Input Capacitance {AD-A8, D) - 5 pF
CiNz Input Capacitance (RAS, CAS, WE) - 8 pF
| Cour Output Capacitance (Q) - 8 pF
1AAQT-20-MAYM
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‘XYUNDAI

TIMING DIAGRAM

HY53C256 Series
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“XYUNDAI

HY53C256 Series

READ-MODIFY-WRITE CYCLE
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‘NYUNDARI

HY53C256 Series

FAST PAGE MODE EARLY WRITE CYCLE
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“XYUNDAI

HY53C256 Series

ﬁ

RAS-ONLY REFRESH CYCLE

1RCH1)
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TAS-BEFORE-RAS REFRESH CYCLE
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*XYUNDAI HY53C256 Series
%

HIDDEN REFRESH CYCLE (READ)
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XYUNDRI

HY53C256 Series

TAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

ViH-
TAS
WiL -
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“NYUNDAI

HY53C256 Series

PACKAGE INFORMATION

300 mil 16 pin Plastic Dual In Line Package (S)

D

O
ll_l | D NN oy (S SN D
B 0.775(18.685) I
0.755{15.177) o
0.18504.609)
L LR06R(1575) oromescizsen) | O 14 0.145(2.683)
| 00501 270) nims(a:m}
S
‘ 5 ' 2.040(1.016)
- Iﬂ.045(1.143]_ _J 0.021(0.533) 0.14013.588 00280635
1 025{0.635) 0.015(0.281) o1 20:3'043}
330 mil 18 pin Plastic Leaded Chip Carrier (F)
_ B.2937.442)
- =1 -1 207(7.250)
0
[]
R T ‘ 0,335 506
0.450112.522)
GAaT12.370) qy odxE
{.5365¢12.584) .
f 0.520(13.208) L
0.092(0.612] INOOSO(1.270)  Q.095{2 413}
0. 026{0 ea1| 0.0680{1 524
L4

__I |Q 32140.533}
0.013(0.234}

0.465(11.811)

—(Es ﬁ,ﬂ:

0.1 40(3.558)
0.100(2.540)
[MIN 0.01510.381}

0.422(10.719)

UNIT : INCH{mm)

{1.300B5G(T B20)

0.27046.858
0.250(6.350)

x ___
$

[ y ——

C.014{0.358

£.008(0.200}

UNIT : INCH{mm)

0.013{0.320
0.009{0.230}

u'zzz(.-s #a8)
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XYUNDA!

ORDERING INFORMATION

PART NO SPEED POWER | PACKAGE
HY53C256S 70/80/10 PDIP
HYS3C256LS 70/80/10 | L-part PDIP
HY53C256F 70/80/10 PLGC
HYS3C256LF 70/80/10 | L-part PLCC

HY53C256 Series

28
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