*XWYUNDAI 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 Iinputs. It gives Write-Per-Bit
function useful for graphics applications. Refresh control is provided through RAS-only, TAS-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-Hl and reverse TSOP-Il packages.

FEATURES PIN CONNECTION
eLow power dissipation
Max. battery back-up 1.65mW (SL-part) Vee g a
Max. CMOS standby  1.1mW (SL-part) o Bhyem oaeds 2
5.5mw 3 38 p WDA14 woae e bi
Max. TTL standby 11.0mW 3 36b wibais e 8 =
Max. Self refresh 1.65mW (SL-part) ? 5 wan Woaeds %
Max. operating go § ﬁﬁ"‘é‘f WDa7 < 10 %
Speed Power 3 2op NS 13 =
80 | 715.0mW SR 1] b% 98 0¥
70| 605.0mW 8 Bpa 2de 2
80 522.5mW q1a b A 2 n 2
#Single power supply of 5V+10% 20 21)i Ves Vel 28 2
oTTL compatible inputs and outputs TSOPH
eoFast access time
Speed tRAC | tCAC trc
60 60ns | 20ns 40ns
70 70ns | 20ns 45ns BLOCK DIAGRAM
80 80ns | 20ns 50ns WIDQON/DA1 WRAW/DAS
eFast page mode operation i

o2 WE inputs for upper and lower byte write control
o Write-Per-Bit Function
e Read-Modify-Write capability AS oy

oCAS-before-RAS, RAS-only, Hidden & Self refresh . |
1024 refresh cycles / 128ms (SL-part)
1024 refresh cycles / 16ms owBwe
PIN DESCRIPTION
] COLUMN
RAS Row Address Strobe N i :m couumy
CAS Column Address Strobe Aol B
CWB/WE, Write-Per-Bit/Write Enable Ezf,’: E seNsE AP
UWE/WE °~'s
[ OE Output Enable %g 8
AO-Ag* Address Input Ao E - MEMORY
argo~ E DECODER ARRAY
W/DQO-15 Write Mask/Data 1/O R FOW 262144x16
vece Power (+5V)
Vss Ground o voe
RS © GENERATOR [™° VS8

* 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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*XYUNDAI

HY514370 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TsTG Storage Temperature —55 to 150 °C
VIN, VOUT Voltage on Any Pin Relative to VSs -1.0t0 7.0 \'
vce Voltage on VCC Relative to Vss -1.0t07.0 \'
los Short Circuit Output Current 50 mA
PD Power Dissipation 1.0 w
TSOLDER Soldering Temperature*Time 26010 °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 \'/
VIH Input High Voltage 2.4 - vcec+1.0 \
ViL Input Low Voltage -1.0 - 0.8 \
NOTE : All voltages are referenced to Vss.
224 1AC10-00-APRS3
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*XYUNDAI

HY514370 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
u Input Leakage Current VSS<VIN<B.5V, -10 10 | uA
(Any Input Pins) All other pins not under test=Vss
ILO Output Leakage Current Vss=VouT=<5.5Y, -10 10 | xA
(High Impedance State) RAS & CAS at VIH
Icct vce Supply Current, tRC =trRC (min.) 60 -1 130 | mA | 1,23
Operating 70 -| 110
80 - 95
Icca | Vee Supply Current, RAS & CAS at ViH, - 2| mA
TTL Standby other inputs=Vss
ICC3 | Vcc Supply Current, tRC =tRC (min.) 60 -{130 | mA | 1.8
RAS-only refresh 70 -1 110
80 = 95
icC4 | VCC Supply Current, tPC =tPC (min.) 60 -] 60 mA | 123
Fast Page mode 70 -1 50
80 - 45
lccs | Vee Supply Current, RAS & CAS = Vce-0.2v - 1| mA
CMOS Standby Sl-part -] 02 5
lccs | Vce Supply Current, tRC =tRC (min.) 60 -1 130 | mA | 1,3
CAS-before-RAS refresh 70 -1 110
80 = 95
Icc7 | Vce Supply Current, tRC=125us, tRAS < 1us -| 300 | uA | 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
Icce | Vce Supply Current, RAS & CAS < 0.2V - | 300 | uA 5
Self refresh other pins same as IcCc?
(SL-part only)
VoL Output Low Voltage IOL=4.2mA -] 04| V
VOH Output High Voltage IOH=-5mA 2.4 -l Vv
NOTE :

1.
2
3.
4. Only tRAs(max.) = 1us is applied to refresh of battery backup but tRAS(max.) = 10us is applied to normal func-

5.

IcC1, lces, Icc4, Ices and 1cC7 depend on cycle rate.

. lcc1 and IcCa depend on output loading. Specified values are obtained with the output open.

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

tional operation .
Iccs(max.) =0.2mA, Icc7 and Iccs are applied to SL-parts only (HY514370SLJC, HY514370SLTC and
HY514370SLRC).

1AC10-00-APR93
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*XYUNDARI HY514370 Series

AC CHARACTERISTICS

{TA=0°C to 70°C, VCC =5V+10%, Vs8 =0V, unless otherwise noted.) NOTE : 1, 2, 3, 13

HY514370JC/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 - | 150 -| ns

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

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

4 | tPRWC | Fast Page Mode Read-Modify-Write 95 -| 95 - | 100 -1 ns

Cycle Time

5| tRaC Access Time from RAS -| 60 -| 70 -] 80| ns {4,910

6 | tCAC Access Time from CAS -] 20 -1 20 -1 20 ns | 49

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

8 | tCPA Access Time from Column Precharge -| 40 -1 40 -1 45| ns 4

9| tciz TAS to Output Low Impedance 0 - 0 - 0 - | ns 4
10 | tOFF Output Buffer Tumn-off Delay 0| 15 0 15 0| 15| ns 5
11| Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 50 -| 50 -| 60 -| 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 -1 20 -] 20 -{ ns
16 | tCSH CAS Hold Time 60 -1 70 -| 80 -| ns
17 | tCAS TAS Puise 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| 16| 40| ns 10
20 | tcRP TAS to RAS Precharge Time 5 - 5 - 5 -{ ns
21| tcp TAS 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 | tAsC Column Address Set-up Time 0 - 0 - 0 -| ns
25 | tCAH Column Address Hold Time 15 -| 18 -1 15 -] ns
26 | tAR Column Address Hold Time from RAS 50 -1 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 -] ns | 6,14

Referenced to TAS
30 | tRRH Read Command Hold Time 0 - 0 - 4] -! ns | 614
Referenced to RAS
31 | twWCH Write Command Hold Time 15 -1 15 -| 15 -| ns 16
32 | tWCR Write Command Hold Time from RAS 50 -| 55 -1 60 -| ns 16
33 | twp Write Command Pulse Width 10 - 10 - 10 -1 ns | 15,16
34 | tRWL Write Command to RAS Lead Time 20 - 20 -1 20 -| ns 15
35 | towL Write Command to CAS Lead Time 20 -| 20 -] 20 -| ns | 15,18
36 | tDS Data-In Set-up Time 0 - 0 - 0 -1 ns | 7,14
37 | tDH Data-In Hold Time 15 -| 15 -] 15 -1 ns | 7,15
38 | tOHR Data-In Hold Time Referenced to RAS 50 -1 65 -1 60 -] ns
39 | treF Refresh Period (1024 cycles) -1 16 -1 16 -1 16| ms
Si-part -| 128 -| 128 -1 128 11
40 | twcs Write Command Set-up Time 0 - 1] - 4] -| ns | 815
226 1AC10-00-APR93
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*XYUNDAI

HY514370 Series

AC CHARACTERISTICS

(continued)
HY514370JC/TC/RC/SLIC/SLTC/SLRC
#| symBoL PARAMETER 60 70 80 UNIT | NOTE
MIN. MIN, [MAX. | MIN. | MAX
41| tCwD CAS to WE Delay Time 45 -| 45 - 45 -] ns | 814
42| tRWD RAS to WE Delay Time 85 -| 95 -] 105 -| ns | 814
43 | tawD Column Address to WE Delay Time 55 -1 60 -{ 65 -| ns | 814
44| tCSR CAS Set-up Time (CBR Cycle) 10 -1 10 -] 10 -l ns
45| tCHR CAS Hold Time (CBR Cycle) 15 -1 18 -1 15 -| ns
46| tRPC RAS to TAS Precharge Time 10 -1 10 -1 10 - ns
47| tcerT CAS Precharge Time (CBR Counter Test) | 20 -] 20 -1 20 -] ns
48| tROH RAS Hold Time Reference to OE 10 -1 10 -] 10 -| ns
49| 1OEA 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 0] 15 0| 15| ns 5
from OE

52| tOEH OE Command Hold Time 20 -| 20 -1 20 -| ns 15
53| tcPwp | WE Delay Time from CAS Precharge 60 -| 65 -1 70 -| ns 8
54| tRHCP | RAS Hold Time from TAS Precharge 30 -| 3s -| 35 -l ns
55| tRass | RAS Pulse Width (Self Refresh) 100 - | 100 - | 100 -| us
56| tRPS RAS Precharge Time (Self Refresh) 120 - 130 - | 150 -| ns
57| tCHS CAS Hold Time from RAS (Self Refresh) -50 -| -50 -1 -50 -| ns
58| twes Write-Per-Bit Set-Up Time 0 - a - 0 -| ns
59| tweH Wirite-Per-Bit Hold Time 10 -1 10 -1 10 -l ns
60| twps Write-Per-Bit Selection Set-Up Time 0 - 0 - 0 -1 ns
61| twoH Write-Per-Bit Selection Hold Time 10 - 10 -{ 10 -| ns
1AC10-00-APR93 227
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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 TAS-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. ViK(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. 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.

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

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

8. twcs, IRWD, 1GWD, tAwD and tCPWD are not restrictive operating parameters. They are included in the data
sheet as slectrical 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.),
tcwp=towo(min.), tawp=tawp(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 treD(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. IftRAD 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 (HY51 4370SLJC, HY514370SLTC and HY514370SLRC).

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

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

14.These parameters are determined by the eartler falling edge of [WE or UWE.

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

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

CAPACITANCE
(TA=25°C, VCC =5V 10%, VS =0V, f=1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TYP. MAX. UNIT
CINt Input Capacitance (AD-A9) - 5 pF
Cinz Input Capacitance (RAS, CAS, WB/WE, OE) - 7 pF
Coa Data Input/Output Capacitance (W/DQO0-DQ15) - 7 pF
228 1AC10-00-APRE3
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“XYUNDAI

HY514370 Series

TIMING DIAGRAM

READ CYCLE
. tRC(1)
[ tRAS(13) tAP(12)
_ ViH-— 3
RAS
viL - \ Z \*
tRCD(18) tASH(15)
1CSH(16)
{CRP(20) 1CAS(17) CRP(20)
A VH- \ \ / /
VIL- /
RRs)
tRAD(15) 1RAL(27)
tSAE2) | | tRAH(23) WASC(24) tCAH(25)
VIH =
A0 /X ROW m COLUMN W / / / /
VIL -~ £
I tAA(T) mcngfe)
‘ncsggs,{ 1RRH(30)
GwawiH
[WBAWE
o B tROH(48)
OEA(45)
= WITIN /; Wi
VIL~ /
1CAC(E)
wzod 1OFF(10)
RAC(S) 10EZ(51)
VOH -
DQO-15 HIGH-Z VALID DATA OUT ?——
VoL
EARLY WRITE CYCLE
e 1RC(1)
1RAS(13) R . tRP(12)
. VH- — 8
RAS A
VIL- \ \
tRCD(18) —__RsH(15)
1CSH(16)
1CRP(0) L wasim) ] 1CRP(20)
VK- \ / /
VIL—,
1AR(e) .
tRAD(19) . . tRAL(27)
WSRE2) | | tRAH(23) ASC(24) | 1CAHs) |
VIH -
a0s /X ROW COLUMN x f / /
VIL-
tWCR(32] I
. _ _jewesy b I
1WBS(58)] |tWBH(59) - WRWLEBH) [
TWEH 7 /
LwBWE,_
T | _wosug ] [ wonon
_ IWP(33) .
_ ViH — /
Ol 4
viL // / ! / / / / / / /
| A tDHR(38} N S
WDS(B0)| [IWDH(E1) 10S(36)_| L _tOH@E7D _ |
DQs 15 ViH / MASK
0007y / /X Ak ! VALID DATA IN /
1AC10-00-APR93 229
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*XYUNDARI

HY514370 Series

WRITE CYCLE (OE CONTROLLED WRITE)

tRC()
tRAS(13) RP(12)
_ wHT T
- \ \_
tRCD(18) tRSH(15)
. tCSH(16)
1CEP(20) 1CAS(17) CRP{20)
S \ \ / /!
viL- /
tAR(26)
WRAD(18)_ N tRAL(27)
1ASAR2) | | tRAH(23) 1ASC(24) 1CAH(25,
VIH -
/), ), N Y T
1OWL(@S5)
wBS(58)] |[IWEHE8) tRWL(34)
owewitiH
/[ /111K Y \ LTy,
WP(E3
1OEH(52
I
__ vHT
W Xy /Y
10EDEa) D5(36)| 1DHE7)
tWDS(60)| [IWRH(E1)
e T K XTI
DO 7 vu.—// /KDATAu X/ / // /////% VALID DATA IN
READ-MODIFY-WRITE CYCLE
1RWC(E)__
tRAS(13) tRP(12)
—_—
w TN \
1CSH(16)
tRSH(15)
1CORP(R0} tRCD(18) 1cAS(17) {GRP(20)
K-
CAS vn:__[ \\ / /r
tAR(26)
1RAD(IS) tRAL(27)
1ASR(22) | [1RAH(23 SC(24 CAH{23)
oo ST S W
! RCS(28) ' 1CWD(41) CWL(35)
1RWD(@2) 1RWL(34)
twBs(s8)| [IWeH(59) 1AWD(43)
owewiH -
TWEMWE - M M \ !/ /
! ' (CAC WP(33)
1AA(7)
b 10EA(49)
= 777N
tRAC(5) i |__toED(50 38)| | 1DHi
[z tOEZ(51)
VIH tWDS(80] tWDH(81)
DQg 1¥0H - MASK N
DQMVS'[_ / % DATA iy HIGH-Z VALID DATA OUT VALID DATAINW// / '/
230 1AC10-00-APR93

B 4L?5088 0001515 564 HE



*XYUNDAI

HY514370 Series

FAST PAGE MODE READ CYCLE

tRASP{14) RP(12)
. VH- —
FAS Z N
Vit -
1RHCP(54)
tCSH(16) tPC(3 tRSH(15)
PEO)| | tRODIS ICAS(17) CP21) 1CAS(17) 1CP(21) 1CAS(17) {CRP(20)
o o/ \ / \ \ /
ViL= /
(AR (26)
tRAD(19) RAL(2T)
WASR(22) | |1RAH(3) 1ASC24) | | ICAH(S) tASC(24) | | 1ICAH(2S, 1A50(24) | | 1CAH(25)
ViH
w0 TN _ron XOX_coomme XTHIK_cmsom STTITINE oo XTI
d
AR, 1AA[) WAT) 1RCH(28)
RCS (28) IRCH@9), |, |tkos(es) | wcHes)| |, [thcses tRAH(30)| |
owewi!H ~
CWB/WEy,,_ !
1RACHS) tCPA() (CPAGE)
1CAC(S) tCAC(S) CAC(S)
10EA(49} IOEA(#15) OEA{#S)
= WL, / /111,
/ /
! ? 7
_{OFF(T}) J 1OFF(10) | tORF(10)
o _ L10EZ(51) 1CL2(9) 10EZ(51) _jroze) tOEZ(51
oG5 HIGH-Z VALID DATA OUT] VALID DATA OUT VALID DATA OUT }——
FAST PAGE MODE EARLY WRITE CYCLE
_ 1RASP(14) _tRAP(12)
VK- 3
RAS \
viL-
IRHCP(54)
1C8H(18) r k) 1RSH(15)
:CﬁP(zo tRCD(18) 1CAS(17) tCP21) | tCAS(17) tCP{21) [ 1CAS(17) ICRP(20) |
s ’j N i ’\ / / /f
VIL—,
1AR(26)
tRAD(19) N (RAL(27)
tASR(22) tRAH(23) tASIC(24) tCAH(25) A 24] tCAH (25) 4) 1CAH(25)
VIH -
Ac® mﬂow @ COLUMN M COLUMN /X COLUMN W
VIL
' W | | rcwias T T cwes ' IRWL(34) ]
twesfao) | [ weH(@1 wosiao) | [weH(a: 'WCSEL’L TWCH(31
wBss8)| [IWBH(ES) WP(33) WP(33) tWP(33)
UWBWEH 7 / /
CWBWEy -,
tWOR(32) ORH(52) tOEH(52)'
'L 1OEH(52) [
= | N/,
OE
VL -
1DHR(38) . tOED(50) OED(50)
WOS(s0)] |IWQH(SY) DS tDH(37) 5(36)) | 1DHE7) 1DS(36 tDH{a7)
Das-15 VIH

K MASK v
r

1 0

1

VALID DATA IN K i /

K VALID DATA
£

X0

1AC10-00-APR93
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*XYUNDAI HY514370 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRASP(14} tRP(1
_ ovmT
RAS \ / \
VIL-
1RHCP!
1CSH(18) 1PRWC(4) tRSH(15)
tCpP(20) 1RCD(18) tCAS(1 1CP(21 1CAS(1 tcP CAS(17) AP
___ vH- —— L
ws L/ N q /N /
1AR(26) 1CPWD(E3) {CPWD(53)
tRAD(18) " N tRAL{27)
SR | [1RAHEY) SpE4 | Loan asciza) | |cAHEs) asGi24 | | toaH(es)
VIH
nos ROW COLUMN W% COLUMN K/ // COLUMN K/// ///////A
! J A
IRWD(42) WL —d Ly Hoow
1AWD(43) tCWL({F5) AWD(43) ep 1AWD43 . nawv_(?s?)
WBS(58)) [IWgH(S) 1RGE(S) towD(41) (33) 1CWD(41) wrEd) tCWD(41) WP(33)
owawiit i
LI KU/ \ \ \
' ' 1AA(17) A7) wAnn
LCAC CAG(E) 1CAC(H]
1OEAUS) 10EA@S) 1OEA(9)
VIH -
viL-
10EZ(51] tOEZ(51 OEZ(51
tRAC(S) ED(508 tOEQ(SY) tOEDR{SG
WD tWQH(E1) ] tDH(37) N || totgn || 1oHg@n
VIH S(60), tcLZ(9) 10838 oLzd] Dp(36) | oz 1D5(36) |

DQs-14OH 7 MASK o N o N N}
DGO-7 yo DATA }———
vIL

RAS-ONLY REFRESH CYCLE

- 1RC(1)
tRAS(13) RP(12)

ViH— 3

RAS \_
ViL-

tcT(zo) tRPC(46)
VIH -
CAS
VIL-,
R(22) | | 1RAH(23)

S/ S Y //, Y

NOTE : OE and WEB/WE = "H"or"L"

232 1AC10-00-APR93
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*XYUNDAI

HY514370 Series

CAS-BEFORE-RAS REFRESH CYCLE

1RC(1)
RP(12) 1RAS(13) tAP(12)
s VIH- \ * B
VIL-_—/ \
tRPC46)
tCP{21) 1CgR(44) CHR{45)
___ NH-
S T
WRP(SS)| [IWRH(EE)
cvien/ /11111 L1T X Y,
TWBAWEY, -,
{OFF(10)
VOH - k
5 Y HIGH-Z
o, 4
NOTE : A09andUE = "H'or"L"
HIDDEN REFRESH CYCLE (READ)
RC(1) 1RC(1)
RAS(13] tRP(12) __tRAS(13) _ tRP(12)
__ VH- E
L N / N \
1CRP 1RCD(18) 1ASH(15) ICHR(48) tCAP(20)
. VHS
= ./ A\ /
1AR(26) J
tRAD(19) JraLEn
wsAgz) | | 1RAn(Es) wiscze)  licans)

VIH
Ao ROW COLUMN
VIL~ )

/L, /

I‘f&‘%’ tARH(30)

T

Sawn L/ [III11]

1AA(T)

OEA(49)

J— VIH -, /
E
ViIL~ )

NI

/.
N I
/ LI

tRAC(5)

1OFF(10)
| _10EZ(51

cLz(e)
VOH -

DQO-15 HIGH-Z
VoL~ )

VALID DATA OUT

HIGH-Z

’T”

1AC10-00-APR93
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*XYUNDAI

HY514370 Series

HIDDEN REFRESH CYCLE (WRITE)

1RP(12)

1CHR(45)

/

IASRQL

Vi

LI

-
£

e 7N

TWEWE,, \ !

~ KU

IWRPGS)| {tWRH

WCH(31)
WP(33)

0/ Ny

1WCR(32)

o= WLl

LI

LT LT

pae-15VH

1DHR,
61)

}20)
wi I 10S(38)
- MASK
X DATA VALID DA
! J !

ﬁml(//// LTI

CAS-BEFORE-RAS SELF REFRESH CYCLE

tRASS(55) RPS|
ms " / \ / I\

VL~

44
1CHS

—_— }

ViL -, )

NOTE : A0-9, WB/WE and OE = "Hor"L*
234 1AC10-00-APR83
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XYUNDARI HY514370 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

1RAS(13) 1RP(1
- 1
R \ / \

1CPT(a7) 1RSH({15)

1CSA(e4 ACHR{45) CAS(17)
_— Z S
viL- \ /

RAL(27)

tASC(24) tCAH(25)

s /I, i, SN Y, I

€

READ CYCLE uam

WBS(58)] |IWBH(8) 1RCS(28) 1CACIE) ___:;2:(:)
B /L N\ I

tROH(48)

t——JtOEA(8)

IR L T W
o008 j — ———

WRITE CYCLE tAWL(34)

o WBS(58)| [IWBH(58) IWCS(40) tWCH(31) S

wn 770 || UL R/ A
tWP(33)

= W/ LT /111

DS tDH{37)
g;s ‘::: - HIGH-Z { VALID DATA IN } HIGH-Z
READ-MODIFY-WRITE CYCLE 1CWL(35
AWD@3) RWL(34)
tWBS(8)| |IWBH(E) tRCS(28) owWD@N | jwp
v L/ ///]' N\ \
LWB/WEy), -,
AA[)
ICAC(®)
{OEA(48)
/ TN
" y
VIL ~ {
tOED(50)
VIH cLz@ [tOEZ(51) S(38)] | IDH(37
Dqe- 1O~ HIGH-Z out IN )
DA0-7 yor - i 4
vIL
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*XYUNDAI

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" at the falling edge of RAS during a random access operation, the write mask s 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 functlon illustrating its application to
displays are shown below.

TRUTH TABLE FOR WRITE-PER-BIT FUNCTION

at the falling edge of RAS
CAS WB/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

CAT DISPLAY

s / 000000 OOOO
000000@®®V00 | @ wrer
- T \ slelelele] o Jelejele
N/ 00008000000 | O warew
S8 a595850558 | o
AO0-9 ROW COLUMN NO WRITE
ZX 1 X X/, ooggoooooooQ
WorWe ;;;;X v LN YA @Y JoIe) PUEL
U o - wre o
woo T\ w5/ i | Ly e
W/DQO = NO WRITE (MASKED)
W/DQ1 M ENABLEW / WRITE ‘1" W/ //
w/pQ2 :;;>> MASK// ///
W/DQ3 EEZ; ENABLEW AIWWTE '0'/ /
{ Write Data
W/OQ = "L Mask Brt
W/DQ = "H* . Write Enable Bit
236 1AC10-00-APR93
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*XYUNDAI

HY514370 Series

PACKAGE INFORMATION

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

I W o O o o W o o e B o B o s N O e O O e W i

O

LK_JK_ILJLIL_II_I\_H_ILII_JLJL.JLJLJLJI_IL_H_I‘_ILI
T

440(11.2776)

UNIT : INCH(mm)

%%.% 0 4360(11 0744)
0.4050(10 2870)
i 1.0.0220(0.8128) 0.3050(10.0330)
0.0260(0.6604) 0.1480(.
06604 0.1380(3.5050)

[ e
WAAAARARARARAAARAAND l

0.0400(1.0180}

J L 0.050(1.27)88C ’I Lm——{%%i} 0-30809.3472) 0.0300(0.7620)

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

O

BEHHHEHEHEH EHEEHEEHEE |_L o azorni.ese)
ey 0.462(11.735)

0 404(10.262)
0.398(10.058)

UNIT : INCH{mm)

0,0083(0.210)
0.0047(0.120) |

[H] (I il f,ﬁ
0.016(0.400) 5d J 0.023(0.584)
-—I l—— 0.0315(0.800)8SC -—I l-mga—ﬁg— 0‘017(0.4322

Odeg

.008(0.152)
0.002(C 050}

1AC10-00-APR93
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*XYUNDAI

HY514370 Series

ORDERING INFORMATION

PART NUMBER SPEED POWER PACKAGE
HY514370JC 60/70/80 SOJ

HY514370SLJC | 60/70/80 | SLpart | SOJ

HY514370TC 60/70/80 TSOP-I

HY514370SLTC | 60/70/80 | SL-part | TSOP-I

HY514370RC 60/70/80 TSOPII(R)
HY514370SLRC | 60/70/80 | SL-part | TSOPI(R)
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