*‘XYUNDAI

HY524400 Series

1M x 4-bit CMOS DRAM

DESCRIPTION

The HY524400 is the new generation and fast dynamic RAM organized 1,048,576 x 4 bits. The HY524400 utilizes
CMQOS silicon gate process technology as well as advanced circuit techniques to provide wide operating margins
to the users. Multiplexed address inputs permit the HY524400 to be packaged in a standard 20/26 pin plastic SOJ.
The package size provides high system bit densities and is compatible with widely available automated-test

equipments. System oriented-feature includes single power supply of 5V+ 10%
capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION

Low power dissipation
Max. CMOS standby 5.5mW
-Max. TTL standby 11.0mW

Max. operating
Speed Power
70 742.5mwW
80 632.5mwW
10 577.5mW |

Single power supply of 5V+ 10%
TTL compatible inputs and outputs
Fast access Time

| Speed | tRAC | tcAcC trc
70 70ns | 20ns | 45ns
80 80ns 20ns 50ns
10 100ns | 25ns | 60ns |

Fast page mode operation
Read-Modify-Write capability
CAS-before-RAS, RAS-only, refresh

1024 refresh cycles / 16ms BLOCK DIAGRAM
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«XYUNDAI HY524400 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 ‘C
TSTG Storage Temperature 5510 1256 ‘C
VIN, VOUuT Voltage on Any Pin Relative to Vss -0.7to Vec + 0.7 \J
vee Voltage on Vcc Relative to Vss -0.5t0 6.5 v
los Short Circuit Output Current 50 mA
Po Power Dissipation 1.0 w
TSOLDER Soldering Temperaturee Time 26010 *Cesec

NOTE : Operaticn at or above Absolute Maximum Ratings can adversely affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS

(Ta= 0°C t0 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
vee Supply Voltage 4.5 5.0 55 Vv
VIH Input High Voltage 24 - vee+ 1.0 \'4
ViL Input Low Voltage 0.0 - 0.8 \'

NOTE : All voitages are referenced to Vss.

Noise on RAS, TAS and WE must be within Application Specification limits.
This can be accomplished with adding in your design a series 33 chm resistor for the above input near
the DRAMSs.

1% TACO4-10-MAY94
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*NYUNDAI

HY524400 Series

DC CHARACTERISTICS

{TA= 0°C to 70°C, VoC= 5Vt 10%, Vss= 0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS [ SPEED [ MIN. [MAX. | UNIT | NOTE
It Input Leakage Current Vss< VINS 6.5V, -10 10| pA
(Any Input Pins) All other pins not under test= Vss
Lo Output Leakage Current Vss< VouTs 5.5V, 10| 10| pA
(High impedance State) RAS & CAS at Vi
Icci Vce Supply Current, tRC= tRC (min.) 70 -1 135 mA{ 123
Operating 80 -1 115
10 - | 105
lccz2 | Vee Supply Current, RAS & CAS at ViH - 2| mA
TTL Standby
lcca | Ve Supply Current, tRC= tRC (min.) 70 -1 135 mA| 13
RAS-only refresh 80 - 115
10 -| 105
lcc4 | Vce Supply Current, tPC= tPC (min.) 70 -l 65 mA | 123
Fast Page mode 80 -| 60
10 -| 50
lccs | Vee Supply Current, RAS & CAS < Vec-0.2V - 1| mA
CMOS Standby
Iccs | Vec Supply Current, tRC= tRC (min.) 70 -1 135 mA| 13
CAS-befors-RAS refresh 80 -1 118
10 -] 105
VoL Output Low Voltage loL= 4.2mA -{ 04| V
VoH | Output High Voltage IOH= ~SmA 2.4 -l Vv
NOTE :

1.Icch, lees, lec4, and lccs depend on cycle rate.

2.Icc1 and Iccs depend on out
3.it depends on user whether

put loading. Specified values are obtained with the output open.
column address is changed or not at least once while RAS= ViL and CAS= ViH.
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XYUNDAI

HY524400 Serles

AC CHARACTERISTICS

(TA= 0°C to 70°C, Vcc= 5Vt 10%, VSs= 0V, unless otherwise noted.) NOLE :1,2,3
# | SYMBOL PARAMETER 70 ys_z::oo.l -10 UNIT | NOTE
MIN. [MAX. | MIN. | MAX. | MIN. TMAX.
1] tRC Random Read or Write Cycle Time 130 -1 150 -1 180 -| ns 3
2| tawcC Read-Modify-Write Cycle Time 180 - | 205 - | 245 -} ns | 311
3] trC Fast Page Mode Cycle Time 45 -{ 50 -| 60 -| ns 3
4 | tPRWC | Fast Page Mode Read-Modify-Write 20 - 100 -] 115 - ns | 31
Cycle Time
5| tRAC Access Time from RAS -| 70 -1 80 -1 100]| ns | 456
6 | tcac Access Time from CAS -1 20 -1 20 -| 25| ns | 456
7| tAA Access Time from Column Address -| 35 -1 40 -| 50| ns 5,6
8| tcPA Access Time from CAS Precharge -| 40 -| 45 -] 55| ns 6
9| tez TAS to Output Low Impedance 0 - 0 - 0 - ns 8
10 | tOFF Output Buffer Turn-off Delay 0] 15 0| 15 0 20| ns
1] tr Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns
12 [ trP RAS Precharge Time 50 -| 60 -| 70 - ns
13 | tRAS RAS Pulse Width 70 | 16K | 80| 16K | 100 | 16K [ ns 3
14 | tRASP HAS Pulse Width (Fast Page Mode) 70 | 16K | 80 | 16K | 100 | 16K | ns
15 | tRSH RAS Hold Time 20 -1 20 -] 25 -| ns
16 | tcsH TAS Hold Time 70 -1 80 -1 100 -| ns
17 | tcas TAS Pulse Width 20 -1 20 -1 25 - ns
18 | tAcD RAS to CAS Delay 20| 50| 20| 60| 20| 75| ns 4
19 | tRAD RAS to Column Address Delay Time 15 - 15 - 17 -| ns 7
20 | tcrRP TAS to RAS Precharge Time 10 -1 10 -1 10 -1 ns
21| tep TAS Precharge Time 10 -1 10 -1 10 -] ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 10 -1 10 -] 18 -| ns
24 | tasC Column Address Set-up Time 0 - 0 - 4] -| ns
25 | tcAH Column Address Hold Time 15 - 15 -1 20 -1 ns
26 | tAR Column Address Hold Time from RAS 50 -| 55 -1 70 -] ns
27 | tRAL Column Address to RAS Lead Time 35 -{ 40 -1 50 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -| ns
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns
Reterenced to CAS
30 | tRAH Read Command Hold Time 0 - 0 - 0 -| ns
Referenced to RAS
31 | twCH Write Command Hold Time 15 -1 18 - 20 -{ ns
32 | twor | Write Command Hold Time from RAS 55 -| 60 -| 65 -| ns
33 | twp Write Command Pulse Width 15 -1 18 -{ 20 -| ns
34 | tAawL Write Command to RAS Lead Time 20 -] 20 -| 25 -| ns
35 | tcwL Write Command to CAS Lead Time 20 -1 20 -| 25 - ns
36 | tDS Data-in Set-up Time 0 - 0 - 0 -1 ns 9
37 | toH Data-In Hold Time 15 -1 15 -1 20 -| ns 9
38 | tDHR Data-In Hold Time Referenced to RAS 55 -| 60 -| 65 -1 nsg
39 | tREF Refresh Period (1024 cycles) -1 16 - 18 -] 16| ms | 23
40 | twcs Write Command Set-up Time 0 - 0 - 0 -| ns
188 TACO4-10-MAYS4

4L75088 0002455 157 HA



“XYUNDAI

HY524400 Series

AC CHARACTERISTICS

(continued)
HY524400J
# | SYMBOL PARAMETER 70 80 10 UNIT | NOTE
MIN. [MAX. | MIN. MIN. [MAX.
41| tcwo | CASto WE Delay Time 40 -| 45 -| 55 -| ns 1
42| tawp | RAS to WE Delay Time 90 -| 105 - | 130 -1 ns 11
43| tawp Column Address to WE Delay Time 55 -| 65 -| 80 -/ ns 11
44| tcsr CAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 -| ns 10
45| tCHR CAS Hold Time (CBR Cycle) 15 -1 20 - 20 -| ns
46| tRPC RAS to CAS Precharge Time 10 - 10 - 10 -| ns
47| troH RAS Hold Time Referenced to OE 10 -1 10 -1 15 -| ns
48| toEA OE Access Time - 20 -| 20 -| 25| ns 5,6
49| toep OE to Data Delay 20 -1 20 -| 25 -{ ns
50! toez Output Buffer Turn Off Delay Time -1 15 -1 15 -] 20 ns 8
from OF
51| toeH OE Command Hold Time 15 -1 15 - 20 -| ns
52| tcpwp | WE Delay Time from CTAS Precharge 65 -1 70 -| 80 -| ns
53| tmHcP | RAS Hold Time from CAS Precharge 35 -] 40 -| 45 -| ns
541 twrp WE to RAS Precharge Time (CBR Cycle) 5 - 5 - 5 -| ns 10
55| twaH WE 1o RAS Hold Time (CBR Cycle) 10 - 10 -] 15 -| ns 10
1AC04-10-MA Y94 189
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*XYUNDAI HY524400 Series

NOTE :
1. Aninitial pause of at least 500us is required after power-up foliowed by 8 RAS cycles before proper device

operation is achieved. These must be either RAS-only or CAS-before-FAS irefresh cycles. After the in-
itialization cycles the DRAM is ready for normal use.
2. 1024 refreshes are required every 16ms. A burst of eight consecutive refreshes are allowed to keep
tRAS= 16ms average.
. All AC timings assume tT(max.)= 5ns. I the actual tT is greater than tT(max.), then the cycle times need to
be greater than that specified by the amount each transition exceeds tT(max.). HY524400 will support atT
up to 50ns. The transition time is defined between the VIH and ViL. All timings are refrenced to a ViL or VIH.
tRoD(max.) is specified as a reference point only. If tRCD> tRCD(max.), then this parameter is increased by
the amount exceeds tRCD{max.)
tRAG, 1CAC, tAA and 1OEA must be satisified to guarantee access. Please check that all parameters are met for
your application.
Access assumes a load equivalent to 100pF.
tRAD s specified as a reference point only. If tRAD> tRAC-1AA, then the access Is increased by the difference.
, This parameter defines the time at which the output achieves the open circuit condition and is not refer-
enced to the output voltage levels.
. Data in set-up and holds are measured from the later of falling signal TAS or WE.
10.tCPACSR IWRP and tWRH all need to be valid for CBR users.
11.A 5ns delta is used between data reaching high impedance and having valid data in for these numbers.

w

oNe © &

w

CAPACITANCE

(TA= 25°C, VcC= OVt 10%, VSS= 0V, f= 1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TYP. MAX UNIT
5
5
8

CINt Input Capacitance (A0-AS, D) -
CIN2 input Capacitance (RAS, TAS, WE, OE) -
Cour Output Capacitance (Q) -

190 1AC04-10-MAYRM
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“XYUNDAI

HY524400 Series

TIMING DIAGRAM
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XYUNDAI

HY524400 Series

WRITE CYCLE (OE CONTROLLED WRITE)
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*XYUNDAI HY524400 Series

FAST PAGE MODE READ CYCLE
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XYUNDAI

HY524400 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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*XYUNDARI HY524400 Series

CAS-BEFORE-RAS REFRESH CYCLE
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«XYUNDAI HY524400 Series

PACKAGE INFORMATION

300 mil 20/26 pin Small Outline J-form Package (J)

jon W en l aw v W o O o 1 0 o O o iy

-
UNIT : INCH(mm)
Itjul_]uu e R i o
0.3362(8.76)
0.6850{17.40)
0.6700(17.02) i 0.3352(8.54)
0.3050(7.7470)
0.2950(7.4930)
0.0280(0.7100;
'1 0.0228(0.5800)
| 0.0088(0.2489)
0.0075(0.1905)

~
_—l 0.0551(1.4000) J 0.0200(0.5080) . . 0.0400(1.0160;
0.0449(1.1400) 0.0150(0.3800) 0.2500(8.35) 0.0300(0.7620}

796 1AC04-10-MAY94
B 4L?5088 00024bL3 223 HE



*XYUNDARI

HY524400 Series

ORDERING INFORMATION

PART NO SPEED POWER | PACKAGE |
HY524400J 70/80/10 SOJ
1AC04-10-MAY94
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