*WYUNDAI HY514460 Series

SEMICONDUCTOR 256K x 16-bit CMOS DRAM with 2 CAS & WPB
PRELIMINARY

DESCRIPTION

The HY514460 is the new generation and fast dynamic RAM organized 262,144 x 16-bit configuration employing
advanced submicron CMOS process technology and advanced circuit design technique to achieve fast access
time. Independant read and write of upper and lower byte is controlled by 2 separate TAS inputs. It gives
Write-Per-Bit function useful for graphics applications.

Refresh control Is provided through RAS-only, CTAS-before-RAS, hidden refresh and self refresh modes. The
HY514460 conforms to JEDEC pinpoint standards and is available in industry standard 400mil 40pin SOJ and
40/44pin TSOP-Il and reverse TSOP-II packages.

FEATURES PIN CONNECTION

eLow power dissipation rr
Max. battery back-up 1.65mW (SL-part) 2o %0 wWoats b
Max. CMOS standby  1.1mW (SL-part) 3 SEwe p)
5.5mwW H b Ve e k]
Max. TTL standby 11.0mW 4 ol i3S E
Max. Self refresh 1.65mW (SL-part) % 2] woce %
Max. operating i oh s 32
Speed | Power BooBpes 3
80 825.0mW % 2he 2
17 24 H A8 27
70 770.0mW 1 20 5
80 660.0mW 2 21p vas %
eSingle power supply of 5V+10% Tsor
o TTL compatible inputs and outputs
oFast access time
Speed | tRAC | tcac tpc
0 gons | 2ons a0ns BLOCK DIAGRAM
70 70ns | 20ns 45ns W/DGWV/DO1 W/DQI W/DQ1S
80 80ns | 20ns | 50ns oy ..

eFast page mode operation
2 TAS inputs for upper and lower byte control

e Write-Per-Bit function [¢3
eoRead-Modify-Write capability WEPWE
oTAS-before-RAS, RAS-only, Hidden refresh LCAS :FD

and Seilf refresh TAS

e512refresh cycles / 128ms (SL-part)

512 refresh cycles / 8ms
PIN DESCRIPTION A
AO 0 g
RAS Row Address Strobe % = g SeNsE Ave
LCAS, UCAS | Column Address Strobe Adoef §
WB/WE Write-Per-Bit/Write Enable prie §
OF Output Enable P N oo
R ROW 262144x18
AC-A8 Address |nput PREDECODE|
W/DQO-15 Write Mask/Data 10
vce Power (+5V) o RAS CLOCK SUBSTRATE | o veo
vss Ground RAS GENERATOR GENERATOR " ° VSS

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

HY514460 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TSTG Storage Temperature -55 to 150 °C
VIN, VOouT Voltage on Any Pin Relative to Vss -1.0t07.0 \
vce Voltage on VCC Relative to Vss -1.0t0 7.0 \')
los Short Circuit Output Current 50 mA
PD Power Dissipation 1.0 w
TSOLDER Soldering Temperature*Time 260+10 °Cesec

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

RECOMMENDED DC OPERATING CONDITIONS

(TA=0°C to 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
vce Supply Voltage 4.5 5.0 5.5 v
VH Input High Voltage 2.4 - vce+1.0 \
ViL Input Low Voitage -1.0 - 0.8 v

NOTE : All voltages are referenced to VSS.

256
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*NYUNDAI

HY514460 Series

DC CHARACTERISTICS

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

SYMBOL | PARAMETER TEST CONDITIONS SPEED/ | MIN. [MAX. [ UNIT | NOTE
POWER
i Input Leakage Current VSS<VIN<6.5V, -10 10 | uA
(Any Input Pins) All other pins not under test =Vss
o Output Leakage Current | Vss<VouT<5.5V, 10| 10| A
(High Impedance State) | RAS & CAS at VH
lccr | Vee Supply Current, tRC =tRC (min.) 60 -1 150 | mA | 1,2,3
Operating 70 - | 140
80 -1 120
lccz | Voc Supply Current, RAS & CAS at VIH, - 2| mA
TTL Standby other inputs=Vss
fccs | Vee Supply Current, tRC =tRC (min.) 60 -1 150 | mA | 1,3
RAS-only refresh 70 -1 140
80 - | 120
Icca | Ve Supply Current, tPC =tPC (min.) 60 -{120 | mA | 1,23
Fast Page mode 70 -{ 110
80 - 90
Iccs | Vec Supply Current, RAS & TAS = vcc-0.2v - 1] mA
CMOS Standby SlL-part -| 0.2 5
Icce | Vcc Supply Current, tRC =tRC (min.) 60 -[150 | mA | 13
CAS-before-RAS refresh 70 - | 140
80 -} 120
Icc7 | Yee Supply Current, tRC =250us, tRAS < 1us -| 300 | uA | 1,45
Battery Back Up TAS=CBR cycling or 0.2V
(SL-part only) OE & WB/WE =Vcc-0.2V,
AQ-A8=VCC—0.2V or 0.2V
W/DQO-15=0.2V, VCcc-0.2V or open
lcce | Vec Supply Current, RAS & CAS < 0.2V -| 300 | uA 5
Self refresh other pins same as ICC7
(SL-part only)
VoL Output Low Voltage loL=4.2mA -| 04| V
VYoH | Output High Voltage IOH=-5mA 2.4 -1V
NOTE :
1. fcct, Ices, Iccs, Iccs and Icc7 depend on cycle rate.
2. Icc1 and Icc4 depend on output loading. Specified values are obtained with the output open.
3. Itdepends on user whether column address is changed or not at least once while RAS = ViL and CAS =VIH.
4. Only tRas(max.) = 1us is applied to refresh of battery backup but tras(max.) = 10us is applied to normal func-

tional operation .

4]

HY514460SLRC).

. IcCs(max.) =0.2mA, IcC7 and IcCs are applied to SL-parts only (HY514460SLJC, HY514460SLTC and

1AC12-00-APR93
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XYUNDAI HY514460 Serles

AC CHARACTERISTICS

(TA=0°C to 70°C, VCC =5V+10%, Vss =0V, unless otherwise noted.) NOTE : 1, 2, 3, 13
HY514460JC/TC/RC/SLIC/SLTC/SLRC

# | SYMBOL PARAMETER -60 -70 -80 UNIT | NOTE
MIN. |MAX. | MIN. | MAX. | MIN. [ MAX.
1| tRC Random Read or Write Cycle Time 120 -1 130 - | 1580 -| ns
2 | tRwC Read-Modify-Write Cycle Time 175 - | 180 - | 200 -| ns
3} tPC Fast Page Mode Cycle Time 45 -| 45 -| 50 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 95 -1 95 - | 100 -| ns
Cycle Time
5 | trRaC Access Time from RAS -| 60 -1 70 80 | ns [4,9,10
6 | tCAC Access Time from CAS -| 20 -1 20 -] 20| ns | 49
7| taa Access Time from Column Address -] 30 -1 35 -1 40| ns | 4,10
8 | tCPA Access Time from Column Precharge - 40 -1 40 -1 45| ns | 4,15
9| tcz TAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0] 15 0| 15 0| 15| ns 5
11|t Transttion Time (Rise and Fall) 3| 50 3| 50 3] 50| ns 3
12 | tRP RAS Precharge Time 50 -| 50 -| 60 -1 ns
13 | tRAS RAS Pulse Width 60 | 10K 70 | 10K 80 [ 10K | ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 60 100K | 70 [100K | 80 [100K [ ns
15 | tRSH RAS Hold Time 20 - 20 - 20 -| ns
16 | tCSH CAS Hold Time 60 -1 70 -| 80 - ns
17 | tCAS CAS Puise Width 20 | 10K 20 | 10K 20 | 10K | ns
18 | tRCD RAS to CAS Delay 20 40 20 50 20 86 | ns 9
19 | tRAD RAS to Column Address Delay Time 30| 15| 35| 15| 40| ns 10

- [ - 5 -| ns 15
- 10 - 10 -1 ns 17
- 0 - 0 -| ns

15

20 | tcRpP CAS to RAS Precharge Time 5

21 | tcp CAS Precharge Time 10

22 | tasm Raw Address Set-up Time 0
23 | tRaH Row Address Hold Time 10 -| 10 -| 10 -| ns
24 | tAsC Column Address Set-up Time 0 - 0 - 0 -| ns 14
25 | tCAH Column Address Hold Time 15 -1 15 -1 15 -| ns 14

50

30

0

0

26 | tAR Column Address Hold Time from RAS 55 60 -| ns
27 | tRAL Column Address to RAS Lead Time -| 35 -| 40 -| ns
0 0
0 (1]

28 | tRCS Read Command Set-up Time - - -] ns 14
29 | tRCH Read Command Hold Time - - -] ns | 6,14
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - 4] -{ns 6
Referenced to RAS
31 | twCH Write Command Hold Time 15 - 15 - 15 -1 ns 14
32 | tWCR Write Command Hold Time from RAS 50 -| 55 -| 60 -| ns
33 | twp Write Command Pulse Width 10 -1 10 -1 10 -| ns
34 | thAwL Write Command to RAS Lead Time 20 -1 20 -1 20 -| ns
35 | towL Write Command to CTAS Lead Time 20 -] 20 -1 20 -| ns 16
36 | tos Data-In Set-up Time 0 - 0 - 0 -1 ns 7
37 | toH Data-In Hold Time 15 -] 15 -1 15 -| ns 7
38 | toHR Data-In Hold Time Referenced to RAS 50 -| 85 -| 60 -| ns
39 | tREF Refresh Period (512 cycles) - 8 - 8 - 8| ms
SL-part - | 128 -1 128 -1 128 11
40 | tweCs Write Command Set-up Time 0 - 0 - 0 -| ns | 814
258 TAC12-00-APR93
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*XYUNDAI

HY514460 Series

AC CHARACTERISTICS

_{continued)
HY514460JC/TC/RC/SLIC/SLTC/SLRC
#| SYMBOL PARAMETER -60 70 30 UNIT | NOTE
MIN. [MAX. | MIN. [ MAX. | MIN. | MAX.
41| tcwp CAS to WE Delay Time 45 -| 45 - 45 -| ns 8
42| tRWD RAS to WE Delay Time 85 -| o5 - | 105 -| ns 8
43| tawp Column Address to WE Delay Time 55 - 60 -1 65 -| ns 8
44| tCSR CAS Set-up Time (CBR Cycle) 10 - 10 -1 10 - ns 14
45| tCHR CAS Hold Time (CBR Cycle) 15 -1 18 -{ 15 -| ns 15
46 | tRPC RAS to CAS Precharge Time 10 -1 10 -| 10 -1 ns 14
47 | 1CPT CAS Precharge Time (CBR Counter Test) | 20 -1 20 -1 20 -| ns 17
48 | tROH RAS Hold Time Reference to OE 10 -1 10 -| 10 -| ns
49| toea OE Access Time 0| 20 0] 20 0] 20| ns
50| tOED OE to Data Delay 20 - 20 - 20 -1 ns
51| tOEz Output Buffer Turn Off Delay Time 0| 15 0| 15 0| 15| ns 5
from OE
52| tOEH OE Command Hold Time 20 -1 20 -1 20 -1 ns
53| tcewo | WE Delay Time from CAS Precharge 60 -1 65 -| 70 -| ns 8
54| trHcP | RAS Hold Time from CAS Precharge 30 -| 35 -{ 35 -| ns
55| trass | HAAS Pulse Width (Self Refresh) 100 -| 100 -1 100 - us
56 | tRPS RAS Precharge Time (Self Refresh) 120 -{ 130 - | 150 -| ns
57 | tCHS CAS Hold Time from RAS (Self Refresh) -50 -| -850 - | -50 -| ns
58| twes Write-Per-Bit Set-Up Time 0 - 0 - 0 -| ns
59| twsH Write-Per-Bit Hold Time 10 - 10 - 10 -| ns
60| twos Write-Per-Bit Selection Set-Up Time 0 - 0 - o] -| ns
61| twbDH Write-Per-Bit Selection Hold Time 10 -| 10 -1 10 -| ns
1AC12-00-APR93 259
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“XYUNDAI HY514460 Series

NOTE :
1.

~N o (S0

®

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 FAS-only refresh cycles are required. The device should be carefully initialized to be

prevented from being entered into multi bit test mode during initialization.

AC measurements assume tT =5ns.

. ViH(min.) and Vit(max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between ViH and VIL.

. Measured at VOH=2.4V and VOL =0.4V 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.

. Elther tRCH or tRRH must be satisfied for a read cycle.
. These parameters are referenced to CCAS or UCAS leading edge in early write cycles and to WE leading

edge in Read-Modify-Write cycles.

tWCS, tRWD, 1oWD, 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 tRwD=tRwD(min.),
tcwD=tcwp(min.), tAwp=tawD(min.), and tCPWD =tCPWD(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 is greater than the specified tRCD(max.) Iimit, 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-

11.

ence point only. If tRAD is greater than the specified tRAD(max.) limit, then access time is controlled by tAA.
tREF(max.) = 128ms is applied to SL-parts only (HY514260SLJC, HY514260SLTC and HY514260SLRC).

12.A burst of 512 CAS-before-RAS refresh cycles must be executed within 8ms (128ms for SL-part) after exit-

ing Self refresh.

13.When both LCAS and UCAS go low at the same time, all 16-bits data are written into the device. LCAS and

UCAS must be transited simultaneously within a same read or write cycle.

14.These parameters are determined by the earlier falling edge of LCAS or UCAS.
15.These parameters are determined by the later rising edge of LCAS or UCAS.
16.tcwL must be satisfied by both CCAS and UCAS for 16-bits access cycles.
17.tcP and tCPT are measured when both LCAS and UCAS are high state.

CAPACITANCE
(TA=25°C, VCC=5V+10%, VsS =0V, f=1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TYP. MAX. UNIT
Cint Input Capacitance (A0-A8) - 5 pF
CiNz Input Capacitance (RAS, CAS, WE, OF) - 7 pF
Coa Data Inpui/Output Capacitance (DQ0-DQ15) - 7 pF
1AC12-00-APR93
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«XNYUNDAI

HY514460 Series

TIMING DIAGRAM

READ CYCLE
tRO(1)
1RAS(13) tRP(12)
- VIH ———“‘——!q
viL- Z \
tRCD(18) 1RSH(15)
tCSH(16)
ICRP(20] 1CAS(17) CRP(20)
UGAS VH- \ /
LCAS vt - / \ /
1AR(26)
tRAD(18) " tRAL2T)
tASR(22) | | _1RAH(23) ASC(24 1CAH(25)
VIH-
A0-8 /X ROW COLUMN %/ / / / / / /
vIL =
o AA) tRCH!
[RCS(28) {RRH(30) j
7 LY
WBWE
VIL~
1ROH(48)
OEA(49)
= W/l / Y, /7 /1
VIL~ /
1CAC(S)
cze 4 b 1OFF(10)
tRAC(5) tOEZ(51)
DQe-18/OH - ¥,
DGO yo HIGH-Z { VALID DATA OUT }—
EARLY WRITE CYCLE
HC(1)
oo — 1RAS(13) _ . weag .
___ VIHZ 3 } 3
ViL \ \
tRCD(18) 1RSH(15)
tCSH(16)
{CRP(20) 1CAS(1 CRP(20)
UCAs VIH- F \ /
LCAS - \
1AR(26)
1RAD(19) 1RAL(7)
1ASR(22 tRAH{23 1ASC(24) CAH(25)
VIH -
W= WO{ == XU,
viL-
! ' twCR(a2]
. 1CWL(35} B
WBs(s8)| |[tWaH(s9) - tRWL(34)
A XU (111111117,
WB/WE
VIL - \
tWCS(40) tWCH(31)
tWP(33)
= /L /1
[
VIL
tDHR(38)
1DS(36) 1DH(@E7)
VIHS el |
DQ8-15 MASK
=S JR wmeomn X /1

1AC12-00-APR93
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*XYUNDARI

HY514460 Series

WRITE CYCLE (OE CONTROLLED WRITE)

iCEﬂQ_g)__ esHe— tCAS(17) {CRP(20)
e Vi N N\ / /
o TR f““ X XTI,
i N S
« 7777 77 X
I |
I, = U S VU

READ-MODIFY-WRITE CYCLE

_ . _wAwop
tRAS(13) tRP(12)
B Zt:—“%
viL- \ | U
1CSH(16)
\RSH(15)
1CRP(0 1RCDI18) 10AS(7) 1GRP(z0)
e — N 7
[CAS yi -
R
tRAD(18) tRAL{27)
tASR2) | |tRAH(2) Jascies) 1CAH(25
ViH=
S/, oo X/ WL
L
_ wcsea) W1 1CWLES)
] RWD(z) 1AWL(34)
wasss)| waHise) AWD(43) B
RS
v /111K, N/, i
iL- 1
1CAC(E) W)
1AA7)
b 1oeApe)
S/ )
L
tRAC(5) ' | _tOED(50)  ip3(ee)] [ DH(:
1cLz@ tOE2(51
s wwos(sa)| |worer)
%;i o / % D"ATA,?‘,‘! ) HIGH-Z VALID DATA OUT VALID DATAIN W/ / /
Vi
262 1AC12-00-APR93
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*XYUNDAI

HY514460 Series

FAST PAGE MODE READ CYCLE

tRASP(14) tRP(12)
e
s \ / \
viL-
1RHCP(54)
1CSH{18) PC(3) {RSH(15
1CRP(20) | 1RCD(18) 1CAS(17) CP(21) CAS(17) icPi21) ecAsh[i {CRP(20
UCAs VH- /
S - \ / \ / \ /
1AR(26)
tRAD(18) tRAL(27)
ASR(22) | |tRAH(3) ASC(24) | | 1CAH(E@S KSCERY | |1oAHES 1ASC(24) | [ 1CAHES)
VIH
nos m ROW @ COLUMN X// W COLUMN /X COLUMN
! d
tAA(7) tAA(T) tAA(7) tRCH(20)
{ACsze) | RCHEs)| |, , [thoses | tRoHe] |, |thoses) tRRH(30)
VIH =
—
ViL - <2 2 2
tRAC(S) tCPA(8) tCPA(S)
1CAC(S) 1CAC(E) CACHS
tOEA(49) {OEA(ha) OEA(#9)
VMY
3 i, / Vi1 /
VIL ~
} } }
LOFF(10) LOFE(10) | 1orF(10)
| (9 tOEZ(51) ez 10EZ(51) oz tOEZ(51
Das-18/0H ~
DOo-7 VoL - HIGH-Z VALID DATA OUT| VALID DATA OUT VAUD DATA OUT }—
FAST PAGE MODE EARLY WRITE CYCLE
fom tRASP(14) 1RP(12)
VIH - 3\ at 5
viL- \
(RHCP(54)
tCSH(16} 1PCE) BSH(15) |
1CRP(20) | RCO(18) CAS(17) | tCP(21) 1CAS(17) 1cP(21) tCAS(17) _ {CRP(20)
UCAs VIH - \ \ Z \
[CAS -
! tAR(26) '
{ L tRAD(19) ! tRAL(27)
tASHiz2) | [tRAH(S) tASC(24) | |1CAHES IASC(24)| LtCAH(25) 1ASC(24) | | 1CAH(@S)
VIH -
ros m ROW m COLUMN w /% COLUMN w a COLUMN
' TT towiis) 1T tcwies) I 1RWL(34)
tWesfao) | | weH(Ey wosiao) | [weHt WCS(40) ; | tWCH(31,
1wBS(58)| [twBH(59) L | [twrg3) ] tWP(33) tWP(33)
w7 S| I I R I 7
WEAWE
vIL -, ‘ x
[ twoR(a2) \OEH(52) tOEH(52)
I \OEH(52) |
, |
i \ N/,
viL - i
tDHR(38) 1OED(S0) tOED(50)
wose0)] [woH@E!)  1Dswe)] |1DHe7) IPSe)| | tbH(a7) 1DS(38) | | DH(EY)
VIH —;
ﬁf’ il _m &'@Emm VALID DATA IN 1% / ; ; 7/ VALID DATA IN w Z VALID DATA IN
! f ‘ f d

1AC12-00-APR93
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*XYUNDAI HY514460 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

1RASP{14) tRP(12)
VIH- Y
RAS
.- N / \
{RHCP(54)
1CSH(16) 1PRWC() tRSH(15)
CRP(0) | 1RCD(18) ICAS(17) 1CP| 1CAS(ITY tcPiaq tCAS(17) RP
UcAs VH- ) -
CAS - / \ t \ [ \ / ;
ARS) L CPWD(SY) CPWD(ES)
1 1RAL(27)
wusAez) | [1RAH23) sD(ea | | 1CAHES) IASCie4) | |1CAH(2S) asCa) | [1cAn(Es)
/) B oo X7/7//R_ oo /717K o W/ /1111111
! |
! IRWDUD) o 1CWL(3H) +— M H-towLs)
tAWD(43) (35) tAWD(43) 1AWD(43) 4 b rwiee
1WBS(58)) [IWBH(sa) tRCR(28) tCWD(41) (@4 1CWD(41) WP 1CWD(41) b
VIH g
e \ \ S; P
' ' WA(17) 1AA(17) 1AA(IT)
TCAC( CAC(S) 1CAC(!
L10EAMa) L1oEAa) LtoEAEe)
—_— VIH -~
o
- {OEZ(51) (59 51
tRAG 50 e /5
WDS(80)) HEY  oLzie) ! | {iDHEn 4 | LoHPN I _y b LRHPT)
Dmd!gn‘ MASK ® : oze) y 1oLz 7
DQO-7 yoy DATA IN} IN IN ; IN @———
VIL

RAS-ONLY REFRESH CYCLE

tRC(1}
1RAS(13) 1RP(12)

,CT_'Z_QL tAPC(4)
= - / \_/
LCAS viL-
1RAH(33)

T T
/1) ST U

NOTE : UE and WB/WE = "H"or"L"

264 1AC12-00-APR93
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*XYUNDAI HY514460 Series

CAS-BEFORE-RAS REFRESH CYCLE

tRG(1)
tRP(12) tRAS(13) J L 1RP(12)

ms / N N
(—H?Ccégﬁ 1G24 {CHR(45)
i it

B/
o \ / /1L, /L,

[HOFF(10)

DQQ.]é’OH B E HIGH-Z

NOTE * A0-8and OE = "H'or'L"

HIDDEN REFRESH CYCLE (READ)

tRC(1), - . tRC(1)

T 1RAS(13) w2 | . 1RAS(13) N mpgaég i
o VIH - 1\r 7
RAs VIL - \ f
ICRP%QL tRCD(18) RSHOS) | CHR(45) tCRP(20)
UCAs VIH- [
LGRS - /
1AR(26) B
RAD(19) _ Ttraen)
1ASAE2) | | tRAH(23) A 24)J HCAH(ZS)
VIH
Ac8 m ROW m COLUMN X/ / / /
Vi~ b [ 1 1
I_ __chs(Je) S 1 «wnprg_s)l lWF'HjTG)

w1/, 7/ Ny N /

AA®)

L CAC(E) |
OEA(4g
VIH
W | 1777
IRACS) ,__ﬂv tOFF(10)
cLz(g) p—- L _10EZ(51) ___ |
14OH -
ﬁ ;y\IOL - HIGH-Z VALID DATA OUT lL HIGH-Z:
1AC12-00-APR93 65
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*XYUNDAI HY514460 Series

HIDDEN REFRESH CYCLE (WRITE)

e RC(1) tRC(1)

tRAS(13) 1RP(1 tRAS(13} tRP(1
N / N / -
tRCO(18) tRSH(1%) | WCHR(45) CRP(20)
N ]Z

AR _

H

o
i Uy |

1RAD(1

wL//N o WO S U

L e ol
wae g /7K WL/ T Ui
O
_ wosgel g osen | en |

woman W77 LTI

£

IWCR

2

CAS-BEFORE-RAS SELF REFRESH CYCLE

1RASS(SE) tRPS

NOTE : A0-8, WB/WEand OE = "Hor"L"

268 1AC12-00-APR93
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*XYUNDAI HY514460 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRAS(13} tRP(12)
ViH—
RAS
viL-

tCPT(47) tRSH(15}
1CSR(44) CHR(45) 1CAS(17)
UCAS VH- /
CAS y - l z] \ /
1RAL(27)

S/ ), SN Y L

READ CYCLE

14A( ARH(EO)

- IWBS(58)] |IWBH(58) {RCS(28 CAC(E) \RCH(0)
v K\

VIL~

tROH(48) ]
b~ —{toEA(49)
VK-
= W/, /7 W / 7/
LtOFF(10)

1CLZ(Q) 10E2(51)
DQs.14/0H—
1 HIGH-Z VAUID DATA OUT }——
DQG-7 yo
!

WRITE CYCLE

- . tRWL(34)
B 1CWL(35)
. IWBS(s8)| |WBHis), WCS@0)| | tweH@1)
e Y (/171
ViL—,
weEs) |
VIH 5
OE
/Y i 7
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HY514460 Series

WRITE-PER-BIT FUNCTION

The Write-Ber-Bit function selectively controls the internal write enable circuit of the HY514460. When WE/MWE is
held "Low" at the falling edge of RAS during a random access operation, the write mask is enabled. Atthe sametime,
the mask data on the W/DQ pins is located onto the write mask register (WMR). When a "0" is sensed on any of
the W/DQ pins, their corresponding write circuits are disabled and new data will not be written. When "1"is sensed
on any of the W/DQ pins, their corresponding write circuit will remain enabled so that new data is written. The
truth table of the Write-Per-Bit function and an example of the Write-Per-Bit function illustrating its application to
displays are shown below.

TRUTH TABLE FOR WRITE-PER-BIT FUNCTION

at the falling edge of RAS
WEB/WE W/DQO-15 Function
H H Don’t Care Write Enable
H L 1 Write Enable
0 Write Mask

WRITE-PER-BIT TIMING DIAGRAM

CORRESPONDING BIT MAP

CHT DISPLAY
ms A oolpoooooooloo
50000 eee 0 | @ wrer
s T \ [eleeleleY JoI Jele/ele)
./ O00O®O000000 | O wares
800000000
- eI 3358500508880
wwe TN v [N LT &I Yo1e et
li W/DQ3 = WRITE '0*
W/DQO MASK / / - W/DOQ2 i N?RI:IER!:.E (MASKED)
—_ mﬁ - :lo WRITE (MASKED)
w/oQ1 i f i / ENABLEY / WRITE '1'W ///
W/0Q2 ;;;)’ MASK//' / //Aé
N N
W/iQ ="L" MaskBrt T e Data
W/OQ = "H ‘Wnte Enable Bt
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*XYUNDARI HY514460 Series

PACKAGE INFORMATION

400 mil 40 pin Small QOutline J-form Package (JC)

mr‘\ﬁmr‘lmmmmmmmmmmr—\mhmm‘?“

UNIT - INCH{mm}

[0 S5 I R g G S S O s |
0 4440(11,2776)
L;MW e A,,*.l 04360(11.0744)

0 4050(10.2670)
0.0320(0.8128) 0 3650(10.0330)
o pessas S

AAARARARTY I
J L— 0.080(1.27)BSC ‘ILW(%TM)

Soars 1008 1 | R
¥

400 mil 40/44 pin Thin Small Outline Package (TC) (RC)

RERAAARARR HAARARAEBRAA - 1

UNIT : INCH(mm)

|
0.470(11.938)
L 0.720(18. 5‘7] _1
r 0721(18.313) 0.462(11.735)
0.404(10
0.396(10 058)
0.0083(0.210)
00047(0.120)

v 1l f
|- cosspsomsso .ng%g-gg%)L lozsnse
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HY514460 Series

ORDERING INFORMATION

PART NUMBER SPEED POWER PACKAGE
HY514460JC 60/70/80 SOJ
HY514460SLJC 60/70/80 | SL-part SOJ
HY514460TC 60/70/80 TSOPI
HY514460SLTC | 60/70/80 | Sl-part | TSOP-I
HY514460RC 60/70/80 TSOP-I(R)
HY514460SLRC | 60/70/80 | SLpart | TSOP-I(R)
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