XYUNDAI HY514370 Series

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

DESCRIPTION

The HY514370 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 write of upper and lower byte Is controlled by 2 separate WE Inputs. It gives Write-Per-Bit
function useful for graphics applications. Refresh control Is provided through RAS-only, CAS-before-RAS, hidden
refresh and self refresh modes. The HY514370 conforms to JEDEC pinpoint standards and Is avallable in Industry
standard 400mil 40pin SOJ and 40/44pin TSOP-| and reverse TSOP-1l packages.

FEATURES PIN CONNECTION

elLow power dissipation
Max. battery back-up 1.65mW (SL-part)

(o]

|

44
Max. CMOS standby 15 i ; m\x (SL-part) @ %2 3
.om 38 5 40
Max. TTL standby 11.0mW % e %
Max. Self refresh 1.65mW (SL-part) 8 H 3
Max. operating 2 1o *»
Speed Power 2 =
80 715.0mW 2 »
70 605.0mW 2 2
80 | 522.5mW 2 2
eSingle power supply of 5V+10% 2 2
o TTL compatible inputs and outputs TeoPd
oFast access time
Speed tRAC | tCAC trc
60 60ns | 20ns 40ns
70 70ns | 20ns 45ns BLOCK DIAGRAM
80 80ns | 20ns 50ns W/DQOVDA WDQIWN/DQI5
oFast page mode operation 3 Y tr
o2 WE inputs for upper and lower byte write control
o Write-Per-Blt Function DATAINPUT DATA OUTPUT
eRead-Modify-Write capability s e o e I
oCAS-before-RAS, RAS-only, Hidden & Self refresh .. | ! B ‘
1024 refresh cycles / 128ms (SL-part)
1024 refresh cycles / 16ms OWRRE o
PIN DESCRIPTION SENERATOR
COLUMN
RAS Row Address Strobe s PRED(EBt))axr« o s— coum
CAS Column Address Strobe pepeu I
TWB/WE, | Write-Per B/Write Enable 2ol sevee e
l WVB;VVE Ajo~ g
OE Output Enable % o it
AQ-Ag* Address Input a8 o E ROW il
Ag o™ DECODER
W/DQO-15 Write Mask/Data I/O R S 262144x18
vce Power (+5V)
Vss Ground 1 s
GENERATOR [™° V88

* A8 and A9 are applied to row address input only.

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

ABSOLUTE MAXIMUM RATINGS

HY514370 Series

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TsTG Storage Temperature -55to 150 °C
VIN, VouT Voltage on Any Pin Relative to VsS -1.0t07.0 \
vce Voltage on VCC Relative to VSs -1.0t07.0 '
los Short Circuit Output Current 50 mA
Po 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
vVce Supply Voltage 45 5.0 5.5 \
VIH Input High Voltage 24 - Vcc+1.0 \
ViL Input Low Voltage -1.0 - 0.8 \'/

NOTE : Al voltages are referenced to Vss.

224
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*HYUNDARI

DC CHARACTERISTICS

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

HY514370 Series

SYMBOL | PARAMETER TEST CONDITIONS jspeen/ MIN. [MAX. [ UNIT | NOTE
POWER
lu Input Leakage Current VsS<VIN<6.5V, 10| 10 | u#A
(Any Input Pins) All other pins not under test =Vss
Lo Output Leakage Current | VSs<VouT=5.5V, 10 10| pA
(High Impedance State) | RAS & CAS at ViH
lcc1 | Vec Supply Current, tRC=tRC (min.) 60 -1 130 | mA | 1,23
Operating 70 - | 110
80 -| 95
lccz2 | Ve Supply Current, RAS & CAS at ViH, - 2| mA
TTL Standby other inputs=Vss
lccs | Voe Supply Current, tRC =tRC (min.) 60 - 130 | mA | 1,3
RAS-only refresh 70 - 110
80 -| 95
lcca | Vee Supply Current, tPC=tPC {min.) -60 -1 60| mA | 1,23
Fast Page mode 70 -| 50
80 -| 45
lccs | Vee Supply Current, RAS & CAS = vcc-0.2v - 1| mA
CMOS Standby SL-part -| 02 5
Icce | Vo Supply Current, tRC=tRC (min.) 60 -1 130, mA | 1,3
TAS-before-RAS refresh 70 -] 110
80 - 95
Icc7 | Vce Supply Current, tRC = 125us, tRAS < 1us - 300 | A | 1,45
Battery Back Up CAS = CBR cycling or 0.2V
(SL-part only) OE & WB/WE =Vcc-0.2V,
AD-A9=VCcC-0.2V or 0.2V
W/DQO-15=0.2V, Vcc-0.2V or open
Iccs | Vce Supply Current, RAS & CAS < 0.2v - 300 | uA 5
Self refresh other pins same as Icc7 1
(SL-part only)
VoL | Output Low Voltage loL=4.2mA - 04| V
VOH | Output High Voltage IOH=-5mA 2.4 -V
NOTE :
1. ICCt, IcC3, IcC4, ICCs and ICC7 depend on cycle rate.
2. Icc1 and Icc4 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.
4. Only trRAs(max.) = 1us is applied to refresh of battery backup but tRas(max.) = 10us is applied to normal func-

tional operation .

[3)]

HY514370SLRC).

. lccs(max.) =0.2mA, Icc? and Iccs are applied to SL-parts only (HY514370SLJC, HY514370SLTC and

1AC10-00-APR93
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*XYUNDARI HY514370 Series
e ——

AC CHARACTERISTICS

(TA=0°C to 70°C, VoC =5V+10%, Vss =0V, unless otherwise noted.) NOTE : 1, 2, 3, 13

HY514370JC/TC/RC/SLIC/SLTC/SLRC
# | symsoL PARAMETER 60 70 -80 UNIT | NOTE
MIN. [MAX. | MIN. [ MAX. | MIN. | MAX.

1| tRC Random Read or Write Cycle Time 120 - | 130 - | 150 -| ns

2 | tRWC Read-Modify-Write Cycle Time 175 - | 180 - | 200 -| ns

3| trC Fast Page Mode Cycle Time 45 -| 45 -| 50 -| ns

4 | tPRWC | Fast Page Mode Read-Modify-Write 95 -| 95 - | 100 -| ns

Cycle Time

5 | tRAC Access Time from RAS -| 60 -l 70 -| 80| ns [49,10

6 | tcAC Access Time from CAS -1 20 -1 20 -] 20| ns | 48

7| taa Access Time from Column Address -| 30 -1 35 -| 40| ns | 4,10

8 | tCPA Access Time from Column Precharge -| 40 -] 40 -| 45| ns 4

9| tc1z CAS to Output Low Impedance 0 - 0 - 0 - | ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 15 0f 15 0| 15| ns 5
1] tr Transition Time (Rise and Fall) 3| 60 3| 50 3| 50| ns 3
12 | tRP HAS Precharge Time 50 -| 50 -| 60 -| ns
13 | tRas RAS Puise Width 60 10K | 70 10K | 80| 10K [ ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 60 100K | 70 [100K | 80 [OOK [ ns
15 | tRSH RAS Hold Time 20 - 20 - 20 -1 ns
16 | tCSH CAS Hold Time 60 -1 70 -| 80 -| ns
17 | tcas CAS Pulse Width 20 | 10K | 20| 10K | 20 [ 10K | ns
18 | tRCD RAS to CAS Delay 20| 40| 20| 50| 20| 55 ns 9
19 | trAD RAS to Column Address Delay Time 15| 30| 15| 35| 15| 40| ns | 10
20 | tcrP CAS to RAS Precharge Time 5 - 5 - 5 -| ns
21 | tcp CAS Precharge Time 10 -1 10 -| 10 -| ns
22 | tasr Row Address Set-up Time 0 - 0 - 0 -1 ns
23 | tRaH Row Address Hold Time 10 -1 10 -1 10 -| ns
24 | 1ASC Column Address Set-up Time 0 - 0 - 0 - ns
25 | tCAH Column Address Hold Time 15 -1 15 -1 15 -1 ns
26 | tAR Column Address Hold Time from RAS 50 -| 55 -| 60 -| ns
27 | tRAL Column Address to RAS Lead Time 30 -] 35 -1 40 - ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -| ns 17
29 | tRCH Read Command Hold Time 0 - 0 - 0 -t ns | 614

Referenced to CTAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -| ns | 614
Referenced to AAS
31 | twcH Write Command Hold Time 15 -1 15 -1 15 -1 ns 16
32 | twCR Write Command Hold Time from RAS 50 -| 55 - 60 -| ns 16
33 | twp Write Command Pulse Width 10 -1 10 -1 10 -| ns | 15,16
34 | tRWL Write Command to RAS Lead Time 20 -{ 20 -1 20 -| ns 15
35 | towe Write Command to CAS Lead Time 20 -| 20 -| 20 -| ns |15,18
36 | tbs Data-In Set-up Time 0 - 0 - 0 -| ns | 7,14
37 | tDH Data-in Hold Time 15 -1 15 -1 15 -| ns | 7,15
38 | tOHR Data-In Hold Time Referenced to RAS 50 -| 55 -| 60 -| ns
39 | tReF Refresh Period (1024 cycles) -| 16 -1 16 -| 16 | ms
SL-part -| 128 - | 128 -| 128 11

40 | twcs Write Command Set-up Time 0 - 0 - 0 -| ns | 815
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*NYUNDAI

HY514370 Series

AC CHARACTERISTICS

(continued)
HY514370JC/TC/RC/SLIC/SLTC/SLRC
#| SYMBOL PARAMETER 60 70 80 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. | MIN. [MAX.
41| tcwo | CASto WE Delay Time 45 -| 45 -| 45 -| ns | 814
42| tRWD RAS to WE Delay Time 85 -] 95 -| 108 -| ns | 814
43| tawp Column Address to WE Delay Time 55 -| 60 -| 65 -| ns | 814
44| 1CSR TAS Set-up Time (CBR Cycle) 10 -] 10 -1 10 -| ns
45| tCHR TAS Hold Time {CBR Cycle) 15 -1 15 - 15 -1 ns
46| tRPC RAS to CAS Precharge Time 10 -| 10 - 10 -1 ns
47| tcer CAS Precharge Time (CBR Counter Test) | 20 -1 20 -| 20 -| ns
48| tROH RAS Hold Time Refarence to OF 10 -1 10 -1 10 -| ns
49| tOEA OE Access Time 0 20 0| 20 0| 20| ns
50| tOED OE to Data Delay 20 -1 20 - | 20 -| ns
51| tOEz Output Buffer Turn Off Delay Time 0| 15 o 15 0 15| ns 5
from OE

52| tOEH OE Command Hold Time 20 -| 20 -] 20 -| ns 15
53| tcewp | WE Delay Time from CAS Precharge 60 -| 65 -| 70 -| ns 8
54| trHcPp | RAS Hold Time from TAS Precharge 30 -] 35 -| 88 -| ns
55| trass | HAS Pulse Width (Self Refresh) 100 -| 100 - | 100 - | us
56| tRPS RAS Precharge Time (Self Refresh) 120 - | 130 - | 150 -1 ns
57| tCHS TAS Hold Time from RAS (Self Refresh) -50 -1 50 - 50 -| ns
58| twss Write-Per-Bit Set-Up Time 0 - 0 - 0 -| ns
59| tweH Write-Per-Bit Hold Time 10 -1 10 -| 10 -| ns
60 | twbs Write-Per-Bit Selection Set-Up Time 0 - 0 - 0 -1 ns
61| twDH Write-Per-Bit Selection Hold Time 10 -1 10 - 10 -| ns
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XYUNDAI HY514370 Series
%

NOTE :

1. 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 being entered into multi bit test mode during initialization.

2. AC measurements assume tT=>5ns.

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

4. Measured at VOH=2.4V and VOL=0.4V with a load equivalent to 2 TTL loads and 100pF.

5. torF(max.) and tOEZ define the time at which the output achieves the open circuit condition and is not refer-
enced to output voltage levels.

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

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

8. twCs, tRwD, t1CWD, tAWD and ICPWD 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 wilt remaln open circuit (high impedance) through the entire cycle. If tawp=trRwo(min.),
tcwpztcwo(min.), tAawD =tawn(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.

9. 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.) limit, 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-
ence point only. If tRAD is greater than the specified tRAD(max.) limit, then access time Is controlled by taa.

11.tREF(Max.) = 128ms is applied to SL-parts only (HY514370SLJC, HY514370SLTC and HY514370SLRC).

12.A burst of 1024 TAS-before-RAS refresh cycles must be executed within 16ms (128ms for SL-part) after exit-
ing Self refresh.

13.When both [WE and UWE go low at the same time, all 16-bits data are written into the device. [TWE and
UWE must be transited simultaneously within a same read or write cycle.

14.These parameters are determined by the earlier falling edge of TWE or UWE.

15.These parameters are determined by the later falling edge of LWE or UWE.

16.These parameters are determined by the earlier rising edge of LWE or UWE.

17.These parameters are determined by the later rising edge of LWE or UWE.

18.tCWL must be satisfied by both TWE and UWE for 16-bits access cycles.

CAPACITANCE

(TA=25°C, VCC =5V+10%, V$S =0V, f=1MHz, unless otherwise noted.)
SYMBOL PARAMETER TYP. MAX. UNIT
5
7
7

CiNt Input Capacitance (A0-A9) - pF
CiNz Input Capacitance (RAS, CAS, WB/WE, OF) - pF
Coa Data Input/Output Capacitance (W/DQ0-DQ15) - pF
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*XYUNDAI HY514370 Series

TIMING DIAGRAM

READ CYCLE
{RC{1)
tRAS(13) 1RP{12)
ms \ /
VIL- \_
tRCD{18} tRSH{15)
tCSH(18)
CEPi20) | tCAS(IT) 1CRP(20)
CAS ViH- t \ \ / /
VIL -
wAge)
{RAD{18) 1RAL(27)
tASR(22] 1RAH(23) 1ASC(24) tCAH(25)
Vi -
AG-9 A ROW m COLUMN W / /
ViL—
1AAT) tRCH(z8)
g {RRH(30) '

tROH{48).

TOEA{49}

CAC(S)
1OFF(10)
C
tRAC(5) ! LZ(S)J |'_ OEZ(51)

VOH —
DQe-1 5VOL HIGH-Z VALID DATA OUT >—

VIH

|
TWEREH 7 —
e, /i Y ,

ViIL~

EARLY WRITE CYCLE

RC(1)
1RAS{13) ; RP(12)
_ oww 1 * X
S - \ | S
{RCD(18) 1RSH(15)
1CSH(18)
1CRP(20) 1CAS(17) (CRP(20)
R TE \ / /f
cAS /
VIL-,
1AR(26)
tRAD(19) tRALE7)
1ASR) tRAH23) 1ASC(24) ICAH(25)
AO-8 ViH ROW m COLUMN W /
ViL =
woR(az] }
CWLEs) "‘q“ _
wasss)| |waHse) L. RWL(34)

A, . / /

tWCS(40) | WCH(31)
Ao [wr@E3
e VIR
BE /
w /1], / / /,
IDHR(38)
IWDS(80)| [tWiH(E1) 1DS(36) tDH(E7) |

VK=
DQ8-15 VASK v
0ee7 i/ /[ / A DATA! / VALID DATA IN / f f 7
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*XYUNDAI HY514370 Series
—_— e TV I%3/U oeries

WRITE CYCLE (OE CONTROLLED WRITE)

R 1RC(1)
— {RAS(13) . 1AP(12)
. VHT - !\
RAS \
viL-
tRCD(18) 1RSH(15)
CSH(16)
tCRP(20) 1CAS(17) . {CRP{20)
VIH-
VIL-,
tRAD(19) 1RAL(27)
tASR(22) tRAH(23) tASC(24 1CAH(25)
VIH -
AOB /m ROW COLUMN /
VL } | 1
tOWL(35)
tWEBS(E8)) |(WRH(S8) 1RWL(34)
OWBWiIH ~ Y S
LWBWE,,
' tWP(33)
_@15_2)_‘
__ VIHS W
OE { / f /
VIL—~
36) tDH(37)
OED(50 D‘F‘—’-
tWDS(60)| [IWQH(B1) 10EDEO)

VIHS
DQB-15 MASK Z
DOO7 /X DATA | K/ / VALID DATA IN

READ-MODIFY-WRITE CYCLE

AWCER)
1RAS(13) _tRP(12)
VT 3
RAS \ \
it -
1CSH(16)
1RSH(15]
1CRP(20) tRCD(18) 1CAS(17) ] AP(20)
_vH
cAS / \ /
viL-
) 1AR(26)
1RAD(19) tRALE@7)
1ASRE22) | [1RAHRY SC(24) ICAH(25)
VIH -
nos Ny, /X ROW m COLUMN W /)7
' RCS(28) ' tCWD(41) tCWL(35)
tRWD(42) AWL(34)
tWES(58)| [tWBH(59) tAWD(43)
w7777 77 7 \
WeWEy '/ / /) /7
I tCAC(E) tWP(33)
! AT ]
b 10EA(49)
VIH— /7 7
/77 //// /‘??? & /
v / / vy /7 /
] 1RAC(S) j 1OEDI(5Q S(36)| |1DHE@
cLz(g) 10EZ(51
gé‘“ tWOS(s0)] |tWoH(e1)
DQa-1¥0H~ /)] MASK j
507y, 7/ /7 ;% OATA N HIGH-Z VALID DATA omI VALID DATA IN )
VIL
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*XYUNDAI HY514370 Series
FAST PAGE MODE READ CYCLE
1RASP(14) tRP(12)
___ VH- _!\
RAS z \
L~
IRHCP(54)
tCsH(1g) PC() {RSH(15)
1caP RCD(18) 1CAS(17) 1CPeR1) 1CAS(17) tCP(21) CAS(17) ICRP(20)
VM~
& -/ \ / N / \ /[ |/
tAR(26)
IRAD(15) tRAL(27)
WSR2 |1RAHEY usCEd) | |1CAHEs) ASC(24) ) LICAH(S) ASC(24) | | tCAH(2S)
ViH-S
woo % AOW m COLUMN w m COLUMN %/ A COLUMN %/
J
1AA(T) tAA(T) tAA(7) tACH
{RCsizs) ReHEe | |,y [thoses) | wones) T, dioses tARH(30) .
gwawe'i -
TWB/WEy, .
tRAC 1CPA(S) ICPA(8)
1CAC(S) {CACHS) tCACE)
OEA({48) 10EA(39) {OEA(8)
i\ BN // /
ViL~ / /
7 } }
LOFF(10) 1OFF(10) | toRF(10)
_|aze 10EZ(51) _lowze tOEZ(51) _ltoize 0EZ(51
VOH -~
DQo-15 HIGH-Z VALID DATA OUT| VALID DATA QUT VALID DATA OUT }—
VoL -
FAST PAGE MODE EARLY WRITE CYCLE
RASP(14) 1AP(12)
VM- 3 ; 3
FAS \ \
viL-
ARHCP (54)
1CSH(16} tPC(3) tRSH{15)
1CRP(20) \RCD(18) 1CAS(17) CPRY | | toAs7) 1CP(21) CAS(17 {CRP(20)
__ VH- _
w L/ \ / \ / \ /
1AR(6) ‘
1RAD(18) | tRAL(27)
ASR(2) | [tRAH[3) 1ASC(24) | | 1CAH(2S) ASC(24) | | tCAH(25) ASC(d) | | 1CAH(ES)
VIH
AcH ROW @ COLUMN ; / ; x CcoLuMN M COLUMN W
VIL-, ;
1CWL(35) 1CWL35) ! tAWL(34)
wesio) | [ weHa wesiao) | | woH@t twesio) | | weHp1
tWBS(8)| |WEH(ES9) WP (33) WP(33) WP(33)
TWERRYH = / / y 7
LWB/WEV,L_m X// /)) // 111770
tWCR(32) \0FHE2) \0EH(52)
10EH(52)
. .
VIH - - 7
. X 7 S
viL -
1DHA(E) L OED(50) OED50)
WDS(50), [WOHIBT)  [DS(38), | IDH( DS(36)] | tDH(37) S(36 tDH{a7)
DQa-15 VIH = MASK X X/ ' /
DQO-7 V,L;m DATAIN VALID DATA IN x VALID DATA IN VALID DATA IN /7 ///,
I 1

1AC10-00-APR93

231



XYUNDAI HY514370 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

IRASP(14) RP(
I o
viL- .
RHCP(54)
1CSH(18) L PRWC(4) tRASH(15)
1CRP(20) | tRCD(18) 1CAS(1 1CPE21 1CAS(1 CP(2] 1CAS(17) AP
VK- — |
s \ / /
1AR(28) 1CPWD(53) ICPWD(53]
1RAD(18) " R tRAL(27)
wsAe2) | |RAHs) 4| | icAnes) lasc(24) | |1cAH(RS) lasieq | |can
VIH -
oo m AOW COLUMN X COLUMN / COLUMN f{ / / / / f
L f j
RWD42) HLL ACWL(3b) b— 4 H-tcwLias)
tAWD(43) tCWL(35) tAWD(43) WWDES | L o ag
was(a)| [weHee) Rges) tOWD(41) We(ad) toWD(a1) @3 tCWD(41) WE(E3)
TwEWH
CWBWey \ \ \
' WA(17) waUT tA(17)
1CAC(8—— (CAC(S] 1CACH
?‘—OFA(“B) |OIEA(49)
VIH
ViL-
10EZ(51 10EZ(51
tRAC(5) EQ(50 HOER (5)
tWDS(80)| [tWRH(E1) | lioHEn lioH@an |
u {50 toLz(e) 1D3(36) oLz 1DB(38) | oz
Das- 14/ MASK N o N
DQO-7 ygy - DATAI /

RAS-ONLY REFRESH CYCLE

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

__ VIH- T
has viL— Z \_
!Cjﬁ@)_ tRPC(48)
& / \_/
CAS
VIL
1ASR(22) | | 1RAH(23)
w1 X/, 7
AG-9 ROW
ViL~

NOTE : OE and WB/WE = "H"or "L"
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*HYUNDAI

CAS-BEFORE-RAS REFRESH CYCLE

HY514370 Series

1RC(1)
tRP(12) tRAS(13) 1RP(12)
___ VIH-
S ,7 R
e ViL -, \
tRPC(46)
CP(21) $R«) {CHR{45)
___ VIH-
s /] , (1T
WRP(55)| |tWRHI
Ve / N T,
LWBAWEy), _
{OFF(10)
VOH -~ X
5 ) HIGH-Z
voL - 4
NOTE : AO-8and OE = "H'or"L"
HIDDEN REFRESH CYCLE (READ)
tRC(1) tRC(1)
tRAS(13) tRP(12) RAS(13) . tRP(12)
___ VHT 3
S \ / \ \
tCRP%L tRGD(18) tRSH(15) CHR{46) CRP(20)
___ VH-
S VIL -, / \\ Z
1AR(26)
tRAD(18) tRAL(27)
tASR(2) | | tRAH(23) SC(24) {CAH(35)
A0-8 VIHfm ROW @ COLUMN W/ / / / / / /
VIL—
mcsAAa) {RRH(E0) IWRP(56)| [(WPH
NN,
e 7 A4
YA(T)
ICAG(S)
OEA(48)
__ VIHS
VIL— /
tRAC(5) OFF(]0)
1cLZ(9) 1OEZ(51)
VOH - X
DQO-15 HIGH-Z VALID DATA OUT D HIGH-Z:
voL-

1AC10-00-APR93
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*XYUNDAI

HY514370 Series

HIDDEN REFRESH CYCLE (WRITE)

) W T

tRC(1)

1RC(1}

tRAS(13)

Vi ——'—a‘\

]ti—“,L

1RSH(15)

WEL 1ROD(18)
ViH

tAR(26)

N\

g

1CHR(45)

CRP(20)

/

)

Fow

COLUMN

J
1RAD(1
wsApz) | | RAH q;sggq 1CAH
K

S,

T

tRWL

[eS(a0)]

IWCH@1,
tWP(33)

WCR{2)

B ki
W// Ny

w LTI,

LT LT L

DHR(38)

WD I (61) 10§

tDH{37}

VALID

g

TAIN

CAS-BEFORE-RAS SELF REFRESH CYCLE

ViL-

(49
N u——/_—qﬁl.
VIL~ \

WL

&—5\_

NOTE : A0-9, WB/WE and UE =

“H" or "L

234

1AC10-00-APR®3



*NYUNDAI

HY514370 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

VIH- 3

viL-

\

1RAS(13)

1RP(1:

w | ] { - o,

oo TR s X

READ CYCLE | ] m\? ._.g:(w

s 777777f SN T

ST R Y, /. 1/ A

w777 N1 KON, L LT,
-

=

i

/

/.

(Y

i

tDS(38) 1DH(37)
DQe-15VH - 7 K )
DQO-7 - HIGH-Z: \ VALID DATA IN ' HIGH-Z:
READ-MODIFY-WRITE CYCLE 1GWL(35)
tAWD{43) IRWL({34}
WES tWBH(59) 1RCS(28) 1OWD(41) rwp
LIWBS(58), JRCS(28) |
owa/wWiIH ~ \
TWBMWE
tAAT)
tCAC(6)
1OEA(49)
i ViH- / / /
VIL~ :
tOED({50)
i cLz@ loEZ(51) S(6)| | 1DH(E7
g.‘,é;m HIGH-Z ourt N

viL
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HY514370 Series

WRITE-PER-BIT FUNCTION

The Write-Per-Bit function selectively controls the internal write enable circuit of the HY514370. When WB/WE is
held "Low" atthe 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
WBWE W/DQoO-15 Function
H H Don't Care Write Enable
H L 1 Write Enable
0 Write Mask

WRITE-PER-BIT TIMING DIAGRAM

Ao-g % ROW X COLUMN W

UWB/WE

[WBMWE

W/DQO

w/oa1

W/DQ2

w/oQ3

—

W } /.

v/

ey

Z E Z ; ENABLE WHIT

E*1"

TN\ e/, /,

RN

W/DQ = *L* : Mask Bit
W/DQ = "H" : Write Enable Bit

Write Data

CORRESPONDING BIT MAP

CRT DISPLAY

QO

0000

0000

00

QO

000

e O

[6]e)

[016)]

C00®

[o] Jele]

[e]®)

[0]®

[o]eY Y6

0000

OO

Q0O

@] Jele

0000

[e]e]

QO

OFOJQ

0000

[@]@)

o0

AN

9@00

[e]elele

Qg

0® 00

==

= WRITE "0*

W/DQ2 = NO WRITE (MASKED)

= WRITE "1

W/DQO = NO WRITE (MASKED)

@ wame
QO wameo

O NowRTE

PIXEL
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PACKAGE INFORMATION

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

iniminisicininicisininisiniainlslnl el wln)

¥

HY514370 Series

UNIT : INCH{mm}

]l_!l_ll_!l_fl_ll_n_:L_H_!uL_H_lul_l -
26.137) 0.4440(11.2776)
f :g?(za;ga) ! 0.4380(11.0744)
0.4050(10.2670)
0.0320(0.8128) 0.3950(10.0330)
j r‘m(‘ww 0.1480(3.7590)
[ | | ©.1380(3.5050)

QARARAARARARARARRATAD

-J |» 0.080(1.27)8SC J Lé%{;%“??;

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

HAAABAAARAR HAAAEAARERA - 3
O
IHHHHHHHHHH HHEHEHHH :;"0470119&3
- g%g—:g:g - 0.482(11.735)
0.404(10
0.396(10.068)

| Coomoisn 1/
f

0.
X

1

0.38004 0.0400(1.0160)

0.3680(8.3472) 0.6300(0.7620)

UNIT : INCH{mm)

.0083(0.21

0047(0.120)
A,
| e — .
__l [ 0.023(0.584) 0.008(0.1
Odeg 0.017(0.432) 0.002(0.050)
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HY514370 Series

ORDERING INFORMATION

PART NUMBER SPEED POWER PACKAGE
HY514370JC 60/70/80 SOJ
HY514370SLJC | 60/70/80 | SL-part | SOJ
HY514370TC 60/70/80 TSOP-II
HY514370SLTC | 60/70/80 | SL-part | TSOP-I
HY514370RC 60/70/80 TSOP-I(R)
HY514370SLRC | 60/70/80 | SL-part | TSOP-II(R)
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