WYUNDAI HY514400 Series
SEMICONDUCTOR 1M x 4-bit CMOS DRAM

DESCRIPTION

The HY514400 is the new generation and fast dynamic RAM organized 1,048,576 x 4 bits. The HY514400 utilizes
Hyundai's CMOS sllicon gate process technology as well as advanced circuit techniques to provide wide operating
margins to the users. Multiplexed address inputs permit the HY514400 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% tolerence and direct interfacing
capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION

eLow power dissipation
Max. CMOS standby 5.5mW
Max. TTL standby 11.0mW
Max. operating

25588

Speed Power A0
70 522.5mW ﬁ
80 467.5mW vee
10 412.5mW
eSingle power supply of 5V+10%
o TTL compatible inputs and outputs
eoFast access Time
Speed tRAC tcac trc
70 70ns 20ns 50ns
80 8ons 25ns 50ns
10 100ns | 25ns eons
oFast page mode operation
o Multi-bit test capabili
oRead-Modify-Wr':t: ea“;ability BLOCK DIAGRAM oo Dot baz Dos
oCAS-before-RAS, RAS-only, Hidden refresh
¢1024 refresh cycles / 16ms UT—TA—TU
PIN DESCRIPTION BUFFER 1 “arren [0
e T Fi
RAS Row Address Strobe 4
CAS Column Address Strobe
WE Write Enable
OE Output Enable L m—— ool
A0-A9 Address input A0 o] DECODER
DQO0-DQ3 Data input/Output " o] SENSE AMP
vce Power (+5V) prpen VO GATE
Vss Ground e
A7 0= MEMORY
% ol DEGOOER e .
[1]

- RAS CLOCK SUBSIPATE o voo
RS o GENERATOR CENEIS R [0 V88

This document is a general product description and is subject to change without notice. Hyundai electronics does not assume any
responsibility for use of circuits described. No patent licences are implied.
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*NYUNDAI

HY514400 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TSTG Storage Temperature -55 to 150 °C
VIN, VYouTt Voltage on Any Pin Relative to VSS -10to 7.0 v
vce Voltage on VCC Relative to Vss -1.0t07.0 \
los Short Circuit Output Current 50 mA
PD Power Dissipation 0.67 w
TSOLDER Soldering Temperature*Time 26010 °Cesec
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
A=0°C to 70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
vce Supply Voitage 4.5 5.0 5.5 \4
VIH Input High Voltage 24 - vcec+1.0 v
ViL Input Low Voltage -1.0 - 0.8 \4

NOTE : All voltages are referenced to Vss.
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*NYUNDAI

HY514400 Serles

DC CHARACTERISTICS

(TA=0°C to 70°C, VCC =5V+10%, Vs5 =0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS [ SPEED | MIN. [MAX. [ UNIT | NOTE
u Input Leakage Current Vs8S<VIN<6.5V, 10| 10| A
(Any Input Pins) All other pins not under test=Vss
ILo Output Leakage Current | VSS<VOUT<5.5V, 10| 10| pA
(High Impedance State) RAS & CAS at VIH
lccr | Vcc Supply Current, tRC=1tRC (min.) 70 -1 95| mA| 1,23
Operating 80 -| 85
10 -1 75
Icc2 | Vcc Supply Current, RAS & CAS at ViH - 2| mA
TTL Standby
lcca | Vcc Supply Current, tRC={RC (min.) 70 -1 95 mA| 13
RAS-only refresh 80 -| 85
10 -1 75
lcca | Vcc Supply Current, tPC =tPC (min.) 70 -| 80| mA | 123
Fast Page mode 80 -1 70
10 -| 60
lccs | Ve Supply Current, RAS & TAS <vcc-0.2v - 1| mA
CMOS Standby
Icce | Vcc Supply Current, tRC=tRC {min.) 70 - 9% mA| 13
CAS-before-RAS refresh 80 -| 8
10 - 75
VoL | Output Low Voltage loL=4.2mA -1 04| V
VOH | Output High Volitage loH=-5mA 24 Vv
NOTE :

1. lcct, Ices, Icc4, and Icce depend on cycle rate.

2. lcct and Iccs depend on output loading.  Specified values are obtained with the output open.

3. It depends on user whether column address is changed or not at least once while RAS = ViL and CAS =VIH.

1AC02-30-APR93
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*8YUNDAI HY514400 Series

AC CHARACTERISTICS

{Ta=0°C to 70°C, VCC =5V+10%, Vs5 =0V, unless otherwise noted.) NOTE : 1, 2, 3

HY514400J
# | sYMBOL PARAMETER 70 -80 -10 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. | MIN. [MAX.
1| tRC Random Read or Write Cycle Time 130 - | 150 -| 180 -| ns
2 | tRWC Read-Modify-Write Cycle Time 185 - | 210 - (245 -| ns
3| tpC Fast Page Mode Cycle Time 50 -| 80 -| 60 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 105 - | 115 -1 125 -| ns
Cycle Time
5 | tRAC Access Time from RAS -| 70 -| 80 -1 100 | ns 49,10
6 | tCAC Access Time from CAS -1 20 -1 25 -| 25| ns | 49
7 tAaA Access Time from Column Address -| 35 -| 40 -| 45| ns | 4,10
8 | tCPA Access Time from CAS Precharge -| 45 -| 45 -| 55| ns 4
9| tCLz CAS to Output Low Impedance 0 - 0 - 0 -1 ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 20 0| 20 0| 20| ns 5
11| 1r Transition Time (Rise and Fall) 3] 50 3] 50 3| 50| ns 3
12 | tRP RAS Precharge Time 50 -| 60 -| 70 -| ns
13 | tRAS RAS Pulse Width 70 [ 10K | 80 [ 10K | 100 | 10K | ns
14 | trasp | RAS Pulse Width (Fast Page Mode) 70 P00K | 80 200K | 100 200K | ns
15 | tRSH RAS Hold Time 20 -| 25 -l 25 -| ns
16 | tCSH CAS Hold Time 70 -| 80 - | 100 -| ns
17 | tCAS CAS Pulse Width 20 | 10K 25 | 10K 25 | 10K | ns
18 | tRCD RAS to CAS Delay 20 50| 20| 55| 25| 75| ms 9
19 | tRAD RAS to Column Address Delay Time 15| 3| 15| 40| 20| 55| ns | 10
20 | tcrp CAS to RAS Precharge Time 5 - 5 -| 10 -| ns
21 | tcP CAS Precharge Time 10 -| 10 -| 10 -| ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 - ns
23 | tRAH Row Address Hold Time 10 - 10 -1 15 -| ns
24 | tASC Column Address Set-up Time 0 - 0 - 0 -| ns
25 | tCAH Column Address Hold Time 15 -| 15 - 20 -| ns
26 | tAR Column Address Hold Time from RAS 55 -| 60 -| 80 -| ns
27 | tRAL Column Address to RAS Lead Time 35 -| 40 -| 45 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -| ns
29 | trCH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to RAS
31 | twCH Wirite Command Hold Time 15 -| 15 -| 20 -| ns
32 | twcR Write Command Hold Time from RAS 55 -| 60 -| 80 -| ns
33 | twP Write Command Pulse Width 15 -| 15 -1 20 -l ns
34 | tRwL Write Command to RAS Lead Time 20 -l 25 -1 25 -1 ns
35 | towL Write Command to TAS Lead Time 20 -1 25 -] 25 -| ns
36 | tDS Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | tDH Data-In Hold Time 15 - 15 -| 20 -| ns 7
38 | tbHR Data-in Hold Time Referenced to RAS 55 -1 60 -| 80 - | ns
39 | tREF Refresh Period (1024 cycles) -| 16 -| 16 -| 16| ms
40 | twcs | Write Command Set-up Time | o -1 o -1 o - ns | 8
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*HYUNDAI

HY514400 Series

AC CHARACTERISTICS

(continued)
HY514400J
#| sYmMBOL PARAMETER 70 80 10 UNIT | NOTE
MIN. [MAX. | MIN. | MAX. | MIN. [ MAX.
41| tcwp | CAS to WE Delay Time 50 -| 55 -| 60 -| ns 8
42| trwp | RAS to WE Delay Time 100 -1 110 -| 135 -| ns 8
43| tAwD Column Address to WE Delay Time 65 -1 70 -| 80 -| ns 8
44| 1CSR CAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 -| ns
45| tCHR CAS Hold Time (CBR Cycle) 30 -| 30 -| 30 -| ns
46 | tRPC RAS to CAS Precharge Time 0 - 0 - 0 -1 ns
47 | tcet CAS Precharge Time (CBR Counter Test) | 40 -| 40 -| 50 -| ns
48| tROH RAS Hold Time Referenced to OE 10 -1 10 -| 20 20| ms
49 | tOEA OE Access Time - | 20 -1 20 -1 25| ns
50| tOED OE to Data Delay 20 -1 2 - 25 -| ns
51| toEz Output Buffer Turn Off Delay Time 0| 20 0 20 0| 20| ns 5
from OE
52| tOEH OFE Command Hold Time 20 - 20 -1 25 -| ns
53| tcewp | WE Delay Time from CAS Precharge 10 - 10 -1 10 -| ns 8
54| trRHCP | RAS Hold Time from CAS Precharge 10 -| 10 -1 10 -| ns
55| twrp WE to RAS Precharge Time (CBR Cycle) 10 -| 10 - 10 -| ns
56| twrH WE to RAS Hold Time (CBR Cycle) 10 -| 10 -1 10 -| ns
57| twrs Write Command Set-up Time 70 -| 75 -| 85 -| ns
(Test Mode In)
58( twrH Write Command Hold Time 40 -| 45 -1 50 -| ns
(Test Mode In)
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*XYUNDAI

HY514400 Series

AC CHARACTERISTICS IN TEST MODE NoTE: 11

HY514400J
# | SYMBOL PARAMETER 70 80 -10 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. | MIN. | MAX.
1| tRC Random Read or Write Cycle Time 135 -| 155 -| 185 -| ns
2 | tRWC Read-Modify-Write Cycle Time 190 -| 215 -| 250 -l ns
3| trC Fast Page Mode Cycle Time 55 -| 55 -| 65 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 110 - 1120 -| 130 -| ns
Cycle Time
5| tRAC Access Time from RAS -1 78 -| 86 -1 105 | ns {4910
6 | tCAC Access Time from CAS -1 25 -| 30 -| 8| ns | 49
7| taa Access Time from Column Address -| 40 -| 45 -| 50| ns | 410
8| tCPA Access Time from CAS Precharge -| 50 -| 50 -| 60| ns 4
13 | tRAS RAS Pulse Width 75 | 10K 85| 10K | 105 | 10K | ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 75 [200K | 85 |200K | 105 [200K | ns
15 | tRSH RAS Hold Time 25 -| 30 -| 30 - | ns
16 | tCSH CAS Hold Time 75 -| 85 - | 105 -| ns
17 | tcas CAS Pulse Width 25 | 10K| 30|10K| 30| 10K | ns
27 | trat Column Address to RAS Lead Time 35 -| 45 -| 50 - | ns
41 | tcwd | CAS to WE Delay Time 55 -| 60 -| 65 - | ns 8
42 | tRWD RAS to WE Delay Time 105 - 115 - 140 -| ns 8
43 | tawp Column Address to WE Delay Time 70 - 75 -| 8 -| ns 8
49 | tOEA OFE Access Time -1 25 -1 25 -| 30| ns
50 | tOED OE to Data Delay 25 -| 25 -] 30 -| ns
52 | tOEH OE Command Hold Time 25 -] 25 - 30 -| ns
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*XYUNDARI HY514400 Series

NOTE :

1.

9.

An initial pause of 200us Is required after power-up followed by 8 RAS cycles before proper device operation
Is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS initialization cycles
instead of 8 RAS-only refresh cycles are required. The device should be carefully initialized to be

prevented from belng entered Into mult! bit test mode during initialization.

. AC measurements assume tT =5ns.
. VIH(min.) and ViL(max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between ViH and ViL.

. Measured with a load equivalent to 2 TTL loads and 100pF.
. toFF(max.) and toEz define the time at which the output achieves the open circuit condition and is not refer-

enced to output voltage levels.

Either tRCH or tRRH must be satisfied for a read cycle.

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

twCs, tRwD, tCWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If twcs=twcs(min.), the cycle is an early write cycle and data out
pin will remain open circuit (high impedance) through the entire cycle. If tRwp=tRwo(min.),
tcwbztcwo(min.), tawbztawb(min.), and tcPwDZtCPwD(min.), the cycle is a Read-Modify-Write cycle and
data out will contain data read from the selected 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.) limit insures that tRAC{max.) can be met. trCD(max.) is specified as a refer-
ence point only. If tRCD s greater than the specified tRCo(max.) fimit, then access time is controlled by tCAC.

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

1

ence point only. If tRAD Is greater than the specified trRap{max.) limit, then access time Is controlled by taa.
1.These spacifications are applied to the Test Mode.

CAPACITANCE
(TA=25°C, VCC =5V+10%, Vss=0V, f=1MHz, unless otherwise noted.)

SYMBOL | PARAMETER TYP. MAX. UNIT
CIN1 Input Capacitance (A0-A9, D) - 5 pF
CIN2 Input Capacttance (RAS, CAS, WE, OF) - 7 pF
Cout Output Capacitance (Q) - 7 pF
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*NYUNDAI

TIMING DIAGRAM

HY514400 Series

READ CYCLE
1RC(1)
. tRAS(13) 1RP(12)
VIH- — Y
RAS
\ / N
tRCD(18) tASH{15)
1CSH(18)
1CRP(20) tCAS(1T) (CRP(20)
as / \ /
ViL - \ /
1AR(26)
tRAD(18) 1RAL(27)
tASR(2) | | _tRAHE@) 1ASC(24 tCAH(25)
VIH -
SR, I 1), S () T
VIL- )
‘ 1AA7) 1RCH(0)
| 1RAH(30) |
__ VHS
w WL 7 N
VIL~
tROH(48)
loEAws)
_ VHT
/7 W YN Y/ 1
viL~
1CACHS,
oze 4 tOFF(10)
1RAC(S) tOEZ(51)
VOH -
2
HIGH-Z VALID DATA OUT }———
voL” X
EARLY WRITE CYCLE
tAC(1)
o tRAS(13) . tRP(12)
___ WH-
RAS N\
viL- \
tRCD(18) tRSH(15)
tCSH(16)
CEPI20) ) 1CAS(17) 1CAP(20)
__ VH-
o 7 \ O\ / /
VIL -,
1AR(26)
1RAD(18) ) tRAL{27)
tSR(22) | | 1RAH(3) 1ASC(24) 1CAH(25)
VIH -
a08 /X ROW COLUMN %/ /
VIL ~. /
L _ WOR(a2]
1CWL(35)
tAWL(34)
__ VHS
- / 7/ /
VIL
WCS(40) tWCH(31)
tWP(as)
. VHS
OF
VIL / / / ﬁ
1DHR(38)
1DS(36) tDH(37)
VIH - 4 X
DQo-3 HIGH-Z { VALID DATA IN p HIGH-Z
vIL-
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YUNDAI HY514400 Series

WRITE CYCLE (OE CONTROLLED WRITE)

ICRPRY), s 1CAS(17) {CRP120
“w__/ 0 T
R/ ST /), SN Y/
w TN, (T

= 77 Y, T,

oo |
S iy I Y

READ-MODIFY-WRITE CYCLE

tAWC(2)
tRAS(13) L 1RP(12)

ms 3

w- \ / \

tCSH(18)
tRSH(15}
1CﬂP(20) tRCD(18) tCAS(17) 1CRP(20)

VIH = \ / f
[ f
-—s VIL - \

1AR(28)
tRAD(18) tRAL(27)
1ASR(22) | | tRAH(2g) hascis) 1CAH,

VIH -

oo WX o WX W 7
tRCS(28) ' 1CWD(41) 1CWL(35)
tRWD(42} tRWL(34)
1AWD(43)

. WHS
WE f i { /

L / / \ 1/ / /

CAC(B) tWP(33)

r 1OEA
i
VIL - ) /

tOED(50 38)| [1DH(37)
1CLZ(g) 10EZ(51)
1RAC(S)
VIH/VOH -
DQO-3 HIGH-Z VALID DATA OUT VALID DATA IN
VILVOL - !
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HY514400 Series

*NYUNDAI

FAST PAGE MODE READ CYCLE

1RASP(14) tRP(12)
_— vnH——!\ Z
viL- \_
tRHCP(54)
tCSH(16) 1PC(3) tRSH(15)
tCRP(20) RCD(18) 1CAS(17) tCP(21) 1CAS(17) tCP(21) CAS(17) {CRP
___ VH- /
oS i/ \ Z Z \ /
1AR(R8)
tRAD(18) ) tRAL(27)
1ASR(22) | |tRAH@R3) 1ASC(24) | | 1CAH(S) tASC(24) | | tCAH(25) 1ASC(24) | | 1CAH(25)
VIH -
Ao-8 v“:m AOW W COLUMN W /% COLUMN %/ /X COLUMN %/ / / / / ;
WAR) AAM) taAm) 1RCH(28)
{RCsEe) tRCH@R)| |, _, [thosis) | tRCHe)| |, |thoses) tRRH(30) |
. VH-
e LT N/ N
VL,
tRAC(5) tCPA(8) tCPA(B)
1CAC(S) 1CACIE) 1CAC
1OEA$48) {OEA(19) 10EA(#9)
= Y,
o Vi Y/ L,
VIL~ } : ) : /
OFF(10) tOFF(10) LIOFF(10)
_lze OEZ(51) _levze 1OE2(51) _leize tOEZ(51
VOH -
3v0L HIGH-Z VALIDDATAOUT}—@ VALID DATA OUT VALID DATA OUT ﬁ—
FAST PAGE MODE EARLY WRITE CYCLE
1RASP(14) tRP(1
__ vHT
ras \ \
VIL-
1RHCP(54)
tCSH(18) tPC(3) tRSH(15)
ICRP(20 tRCD(18) 1CAS(17) _1CP(21) tCAS(17) CP{21) tCAS(17) {CAP(20)
. VIH- / f
CAS
w_/ \ \ / N\
1AR(26)
tRAD(19) L 1RAL(27)
ASRE2) | | RAH(3) 1A50(4) | | 1CAH(@S) 1ASC(R4) | | CAH(2S) u\*{y) 1CAH(25)
VIH =
A0-8 vm_m AOW @ COLUMN X/ /% COLUMN W COLUMN W / / /
' ICWL(35) 1CWL(35) ! tRWL(34)
twes(4o) | [1weH@1 WCS40] | | tWCH(31 tWesid0) | [ 1weH(ay
IWP(33) WP(33) IWP(33)
= /N (/7111117 (/110N /. //,
WE
VIL -,
IWCR(: 1OBH(52) OEH(52)
10EH(52)
wH- .
o \ \/, /
viL-
tDHR(38) tOED;50) 1OED50)
|oS(3e),] | 10H(@a7) DS(36)| | tDH(37) 1PS(ae) | | tDH(37)
VIH -
DQO-3 /M VAUID DATA IN %/ X VALID DATA IN W Z VALID DATA IN %/
VIL ~ }

144
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*XYUNDAI HY514400 Series

FAST PAGE MODE READ-MODIFYWRITE CYCLE

1RASP(14] tRP(1
VT Y .
RAS \ \
ViL-
tRHCP(54)
tCSH(16) PAWG(4) 1RSH(15)
{CRP{20) tRCD(18) 1CAS(17) 1CP{21 tCAS(17) 1CP(2 ICAS(17) {CRP
VK~ — L
CAS - / \ \ /N /
tAR(28) {CPWD(53) {CPWD(53)
tRAD(19) ! tRAL(27)
ASRE2) | [1RAHPRY) wSClea) | |10AH(RS) lsc4) | | 1CAHEes) lasC(z4) | | tcanies)
VIH
A0-D vm—% ROW @ COLUMN w COLUMN %/ / / x COLUMN w / / / {f
:f::vv—g@ P k) 1CWL(36) b— H H-1owLes)
(43) (@) AWD(43) 1AWD{43) - WL
1RG3(28) 1CWD(41) WP(3d) | cwo@n | [wpEd tCWD(41) WP(33)
__wHS o
WE
w L \j/ \j/ \J
WAGT) A7) tAA(17)
1CAC(H] 1CAC(H ICAC(S
LoEAMs) | 1oeaus) L 10EAMS)
o VIH-
viL-
10EZ(51 10EZ(51 0EZ(51
RAC(S) EDy50) tOEQ(5Y toE 59
1oL2(8) — 1D§(a) |~ - HOHET ] 10b(a8) | kbOHPT | B(ag) || - LDHIP7
VIHNOH - @; 5 1cLZ(e) @E 5 1oLz @;
DQO-3 o IN o N o N }7
viLvoL -

RAS-ONLY REFRESH CYCLE

tRC(1)

tRAS(13) tRP(12)
—_  VH- R ?
RAS
viL - \ \_

1C7‘E@L 1RPC(4p)
___ VH- \J
CAS ]

VIL—~
WSRE2) | | tRAH qs)

S/ S Y T,

NOTE : OEandWE = "H"or'L"
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*NYUNDAI

HY514400 Series

CAS-BEFORE-RAS REFRESH CYCLE

wrn - T

N T,
NF@L {WRH(56)

“ w77 T

vo-_ X

NOTE : A09and OE = "H'or'L"

HIDDEN REFRESH CYCLE (READ)

tRC(1)

1RC(1)

tRAS(13) 1RP(12) tRAS(13) . tAP(12)
_ VHT
s viL- \ Z \ \
nctrar-vrgl4 tRCD(18) tRSH(15) CHR(45) ICRP(20)
VIH -
oS \
w_/ \ /
1AR(26) |
{RAD(18) ltRaL(2n)|
tASRiga) | | tRAH(23) ASC(24) tCAH(g5)
VIH -
SR W= ) S Y L,
VL -, {
'RCSKJﬂ) {RRH(30) tWRP(55)] [IWRH(56)
" / | NGy,
WE
w LT \4
AA(T)
1CAC(6)
OEA(4
e VM4
OF
VIL-/ / / /
tRAC(S) 1OFF
oLz 10E2(51)
VOH -
3 HIGH-Z % VALID DATA OUT E HIGH-Z:
VoL -

146
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*XYUNDAI

HIDDEN REFRESH CYCLE (WRITE)

HY514400 Serles‘

vIH
RAS

|
ICRPF)_
VK-
TAS /
VL~
WASRp2) |

3

\ 1RAS(13) . ?«Pn_z)_\ RAS(12) tRP(12) \—
R /
=g
o WO, e NI T
T Vi I
T,
X U
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“XYUNDARI HY514400 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRAS(13) tRP(12)
v r 1&
RAS
viL- \ z

tCPT(47) tASH{15)
R(44) tCHR{45) tCAS(17)

- , / \ /1

1RAL(27)

tASC(24] 1CAH(25)

o TN o O

2
[

READ CYCLE AAGT) tRAH(30)
WRP55)| | IWRH(S6) 1RCS(28) 1CAC(B) \RCH
w1 Nt X
. ‘ 1ROH[48)
. l——1{10EAMS)
= LT / 11
1OFF(10)
1oLz 10EZ(51) |
DQO—S\:IOO’:: HIGH-Z i Z Zg VALID DATA OUT >——
WRITE CYCLE m%;l
7 WWRP(55)| [(WRH(56) [ wcs(ao)| IWCH(31) £
w TIH|| NN /7] 7
WP(33)

A /11,

1DS(36) 1DH(T)
VIH-
DQoa HIGH-Z { vapoanan ) HIGH-Z
iL- 3 4
oW
READ-MODIFY-WRITE CYCLE 1AWD(43) tAWL(34)
WRP(55)| |(WRHS6) tRCS(28) 1CWD(41) WP
ViH =
w T K\
Vi~
tAA(T)
\CAC(E)

« "7 N1 1/

1OED({50)

1cLZ(8) JOEZ(51) IPS(36)| |tDH(3]
VIHNVOH - \
DQo-3 HIGH-Z. out IN l
VILWVOL ~
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XYUNDAI HY514400 Series

TEST MODE

The HY514400A is a DRAM organized 1,048,576 x 4-bit. It is internally organized 524,288 x 8-bit. In Test Mode,
data are written into 8 sectors (Each is composed of 512K bits) in parallel and retrieved the same way. Column
address AQ is not used. If, upon reading, all 8-bit data from 8 sectors are equal (all "1"s or "0"s), the DQ2 pin
indicates a"1". If they are not equal, the DQ2 pin indicates a "0". The DQO, DQ1 and DQ3 pins always indicate a
"1" in Test Mode Read cycles. The diagram below shows the timing of the HY514400A to enter Test Mode. In Test
Mode, the 1Mx4 DRAM can be tested as if it were a 512Kx4 DRAM. WE, CAS-before-RAS cycle (Test Mode In
Cycle) puts the HY514400A into Test Mode. CAS-before-RAS or RAS-only refresh cycle puts it back into Normal
Mode. In Test Mode, WE, CAS-before-RAS cycle shall be used for the refresh operation. The Test Mode function
reduces test time.(1/2 in case of N test pattern)

TEST MODE IN CYCLE
tRC(1)

tRP(12} tRAS(13) tRP(1.
VIH- # 5
RAS .
viL -—/ \ \_

tRPC{48)
1CP({21)

w TN T

w TN, Y, i T

loFF (o)

VOH - k
HIGH-Z

Ve R 4
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*XYUNDARI HY514400 Series

_—,_,,,,,,,,____,e—

BLOCK DIAGRAM IN TEST MODE

%

AoC A
NORMAL 512K BLOCK NORMAL
=] : o =]

o 8 ADG
TEST 512K BLOCK | NORMAL
5 - .

AOC
NORMAL 512K BLOCK |
TEST °—‘_ | s12KkBLOCK |

;5
H

AcC E
NORMAL 512K BLOCK | NORMAL
B - : -  oee|
o F AC
TEST 512K BLOGK | NORMAL
F .
TesT
vV
TEST
NORMAL

NOR Ao
MAL 512K BLOGK
- ' " L]
o AOC
TEST 512K BLOCK NORMAL

l—ﬁf—{

I o @

x
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*XYUNDAI HY514400 Series

PACKAGE INFORMATION

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

o o N o W OO — 1
UNIT : INGH{mm)
L s L
‘ 0.6780(17.2486) ‘g'm(—w 53"’°)
f 0.6710(17.0434) 1 : i
10.2050(7.7470)
0.2950(7.4830)

0.0320{0.8128)
'| 0.0260(0.6804)

0.0085(0.2489
[ 11 \ 0.0075(0.1908) _}
41 L 0.050(1.27)BSC al I-gfgf—gj'g%a f

0.2740(6.8598) 0.0400(1.0160)
0.2600(8.8040) 0.0300(0.7620)
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*XYUNDAI

HY514400 Series

—————————————— s

ORDERING INFORMATION

PART NO

SPEED

POWER

PACKAGE

HY514400J

70/80/10

SOJ
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