NYUNDAI HY514400 Series

1M x 4-bit CMOS DRAM

DESCRIPTION

The HY514400 is the new generation and fast dynamic AAM organized 1,048,576 x 4 bits. The HY514400 utilizes
Hyundai's CMOS silicon gate process technology as well as advanced circuil techniques to provide wide operating
mangins to the usars. Multiplexed address inputs parmit the HY514400 to be packaged in a standard 20/26 pin
phastic S0J.

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 109 tolerence and direct interfacing
capabiity with high perlormance logic families such as Schottky TTL.

FEATURES PIN CONNECTION

« Low power dissipation
Max. CMOS standby 5.5mW
Max. TTL standby 11.0mW
Max. operating
Spead Power
70 522.5mwW

80 467.5mW
10 412.5mW

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

Speed | tRAC | tcac | tc |
70 Tons | 20ns | 50ns

80 B0ns | 25ns | 50ns |
10 [100ns | 25ns | 60ns
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* Fast i!:nnl mode oparation
+ Multi-bit test capability
- Read-Modify-Write capability BLOCK DIAGRAM
+ TAS-before-RAS, RAS-only, Hidden refresh “.%I-‘“ “‘f'
+ 1024 refresh cycles / 16ms b
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NYUNDAI

ABSOLUTE MAXIMUM RATINGS

HY514400 Series

ﬂgﬂ—

SYMBOL PARAMETER _ RATING UNIT
ThA Ambient Temperature Oto 70 G
TaTa Storage Temparaiure 5510 150 ‘]
VIN, VouT wlqeunwmmumwm —1.0t0 7.0 v
Voo Voliage on Vioc Relative fo Ves -1.0t0 7.0 v
_os Shon Circuit Qutput Current 50 mA
Po Power Dissipation 0.67 W
TSOLDER Soidering Temperalures Time 260-10 "Cogec
NOTE : Operation at or above Absolute Maximum Ratings can adversely affact device reliability.
RECOMMENDED DC OPERATING CONDITIONS
A= 0'C 10 TO°C) - —
SYMBOL PARAMETER - MIN. TYP. WA, UNIT
Voo Supply Vollage 45 5.0 55 v
ViH Input High Voltage 24 - voo+ 1.0 A |
VL input Low Voltage 190 . 08 v

NOTE : All vohages are referanced to Vss
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HY514400 Series
uh_“-

DC CHARACTERISTICS

_(TA= 0°C 1o 70'C. VoC= 5V4 10%, VasS= OV, unless otherwisa noted.) I
SYMBOL | PARAMETER TEST CONDITIONS [ SPEED | WiN, [MAX | ONIT| NOTE
I Input Leakage Currant Vzas Ving 8.5V 10| 10| pA
{Any Input Fins) | Al ather pins nol under test= Vss
Lo Qutput Leakage Current | Visas VouTs 5.5V 100 10| pA
_ | (High impedance State) | AAS A CAS at Vi
kG1 | Voo Supply Current, tRC= tAC {min.) 70 95 123
Operating a0 -| 85
10 75
lccz | Ve Supply Current, FAS & CAS at ViH 2| ma
L TTL Standby .
lecs | Voo Supply Current, | tRC= ARG (min.) 70 -] 95| mA| 13
RAS-only refresh B0 -] 85
— 1“ - E
Iccs | Voo Supply Current, tPe= tPC {min.) 70 -| 80| mA| 123
Fast Page mode 80 - 70
- 10 -| 60
lccs | Voo Supply Currant, RAS & CAS < Vico—0.V - 1| ma
| CMOS Standby
ICCe | Voo Supply Current, tREc= R (min.) 70 - 95! mAa| 13
CAS-batore-FAS refrash B0 -| 88
0 -1 75
VoL | Dutput Low Voltage IoL= 4.2mA - 04| ¥
| Vod | Output High Voltage IoH= -5mA 24 - W
NOTE :
1. Kci, Ioca, 1664, and Icce depend on cycle rate.
2. I:c1 and Icc4 depend on output loading. Specified values are obtained with the out opean,
3. 1 depends on user whather column address is changad or not at lsast once whils ViLand TAS= Viw,




XNYUNDAI HY514400 Series
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AC CHARACTERISTICS

{TA= 0'C to 70°C, Vo= SVt 10%, V5S= OV unless _Mmﬁuﬂ
1
¥ | SYMBOL Tm_._ '—Fiﬂt;l -80 _m_w UNIT | HOTE
1| tRG El.ﬂidnmm_ﬂmm:cgﬂam 130 - | 150 - | 180 -l ns
2 [ tawc | Read-Modify-Wiite Cycle Tima 185 - | 210 - | 248 - ns
3| 1rc Fast Page Mode Cycle Time 50 -| 50 -| &0 -| ns
4 | teAwC | Fast Page Mode Read-Modity-Wrile 105 -1 115 -| 125 L
o Cycle Time
5 1RAG | Access Time from FAS 7] -] 80| -| 00| ns [4810
§ | tcAC__| Access Time from CAS 20| -| 25| -| 25 ns | 49
7| tas Access Time from Column Address b ] 40 -1 45| ns | 4,10
8| fcPA__ | Access Time from GAS Precharge | 45| | 45| -| 55[ns | 4
o1 1oz | GAS to Output Low impedance o -| 0| -| 0| -[ms | 4
10 | toFF__| Outpdt Bufter Turn-off Delay 0| 20| 0| 20| 0] 20[ns | 5
1|t Transition Time (Rése and Fall) 3| 50| 2| 50| 3] 50| ms | 3
12 | tRP Time 50 -1 &0 -| 70 -| ns
13 | IRAS Pulse Width 70 | 10K | B0 | 10K | 100 | 10K | ns
14 | trasP | FUAS Pulse Width (Fast Page Mode) 70 [200K | 80 100 ns
15 | tAsh__| FAS Hold Time 20| -| 25| -| 5[] -|m
16 | tCSH TAS Hold Time 70 - | BO - | 100 - ns
17 | 1cAs | CAS Pulse Width 20 | 10K | 25| 10K | 25 10K | ns
18 | oD | FAG 1o CAS Delay 20| 50| 20| 6| 25 75[ns | 9
19 | RAD | FAS to Column Addrass Delay Time 15| 35| 15| 40 20] S5 s | 10
20 | tcRP 10 Precharge Tima ] - 5 - 10 -| ns
21 | 1cp l_:IEPmchuguTlnm___ 10 10 -1 10 - | ns
22 | 1SR Row Addrass Set-up Time 0 -1 0 -] 0 -| ns
23 | than | Row Address Hold Time w0 - 10 -1 15 -| ns L
24 | tAsC Column Address Set-up Time 0 0 - 0 s
55 | tcaH | Column Address Hold Time s -| 5] -] 20] -] ms
26 | 1AR | Column Address Hold Time from FUS 5| -| 60| -| 80| -|[ ns
57 | WAL | Column Address to FAS Lead Time 35| -| 40| -| 45| ~-| ns
28 | thos | Fead Command Set-up Time 0 - 0 -1 0 -| ns
20 | tAcH | Read Command Hold Time 0 - 0 -1 0 - | B
Relerenced 1o TAS
30 | tARH Read Command Hold Timea 0 - (1] - 1] - | n8 B
Referenced to AAS L
31 | twcH | Write Command Hold Tima 15 -1 15 -1 20 -| ns
32 | twom | Write Command Hold Time from RAS 5| -| 60| -| 80| ~-| ns
33| twe Write Command Pulsa Width 15 -] 18 -1 20 -] ns
34 | tRWL Write Gommand to TS Laad Time 20 - 25 - 25 -| ns
35 | towL | Wiite Command 1o GAS Lead Time 30| -| 25| -| 5 -l ms
36 | t0S Data-In Set-up Timé 0 - 0 . 0 -| ns 7
ar | 1oH Data-in Hold Time 15 -1 18 -1 20 - | ns 7
38 | toHA | Data-In Hokd Time Peferenced to TAS E5| -| 80| -| 80| ~-| ns
39 | tREF Refresh Periad (1024 cycles) -1 18 -1 16 -1 16| ms
40 | twes | Wiite Command Set-up Tima 0 - 0 - 0 -| ns 8




*XYUNDAI HY514400 Series

AC CHARACTERISTICS

continued)
HY513400J
# | symBoL PARAMETER -70 -80 10 UNIT | NOTE
[ MIN.] . [ MIN. ] 4 . TMAX.
41| tcwo | CAS1o WE Delay Time 50 -| 55 -| 60 -] ns 8
42| trwo | RASto WE Delay Time 100 -1 110 -|{ 135 -| ns 8
43| tawo | Column Address to WE Delay Time 65 -| 70 -| 80 -{ ns 8
44| tcsm CAS Set-up Time (CBR Cycle) 10 -1 10 -{ 10 -| ns
45| tCHR CAS Hold Time (CBR Cycle) 30 -l 30 -| 30 -| ns
46| trrc | RASto TAS Precharge Time 0 - 0 - 0 -| ns
47| tCPT CAS Precharge Time (CBR Counter Test) | 40 -] 40 - 50 -| ns
48| tRoH | RAS Hold Time Referenced to OF 10 -1 10 -| 20] 20{ ns
49| toea | OF Access Time -] 20 -1 20 -| 25| ns
50| toep OE to Data Delay 20 -] 20 -] 25 -| ns
51| toez Output Buffer Turn Off Delay Time 0| 20 0] 20 0| 20 ns 5
from OE
52| toeH OE Command Hold Time 20 -| 20 -| 25 -| ns
53| tcpwp | WE Delay Time from CAS Precharge 10 -1 10 - 10 -| ns 8
54| tRHCP | RAS Hold Time from CAS Precharge 10 -1 10 -{ 10 -| ns
55| twrp | WEto RAS Precharge Time (CBR Cycle) | 10 -1 10 -1 10 -| ns
56| twrH | WE to RAS Hold Time (CBR Cycle) 10 -1 10 -1 10 -1 ns
57| twrs Write Command Set-up Time 70 -1 75 - 85 -| ns
(Test Mode in)
58| twTH Write Command Hold Time 40 -] 45 -1 50 -1 ns
(Test Mode in)
1AC02-10-MAY94 171
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NYUNDAI

AC CHARACTERISTICS IN TEST MODE noTE: 11

HY514400 Series

HY514400J
# | sYMBOL PARAMETER ) 80 10 UNIT | NOTE
WMIN. | MAX. | MIN. | MAX. | MIN. [MAX.
1| tRC Random Read or Write Cycle Time 135 -| 165 -| 185 -| ns
2| tRWC Read-Modify-Write Cycle Time . 190 -| 215 -1 250 -| ns
3| trc Fast Page Mode Cycle Time 55 -1 55 -| 65 -l ns
4| tPRWC | Fast Page Mode Read-Modify-Write 110 -1 120 -1 130 -l ns
Cycle Time
5| tRAC Access Time from RAS -1 75 -1 85 -1105 | ns {4910
6| tcAC Access Time from TAS -] 25 -1 30 -] 30} ns | 49
7| tAA Access Time from Column Address -| 40 -| 45 -] 50| ns | 410
8| tcPA Access Time from CAS Precharge -1 50 - 50 -1 60| ns 4
13 | tRAS RAS Pulse Width 751 10K | 85| 10K | 105| 10K | ns
14 | tRASP | RAS Pulse Width (Fast Page Mode) 75 [200K | 85 [200K | 105 |200K | ns
15 | tRsH TRAS Hold Time 25 -1 30 -1 30 -| ns
16 | tcsH CAS Hold Time 75 -] 85 -] 105 -1 ns
17 | tcas CAS Pulse Width 25| 10K| 30| 10K| 30| 10K | ns
27 | tRAL Column Address to RAS Lead Time 35 -| 45 -| 50 -| ns
41| tcwp | CAS to WE Delay Time 55 -| 60 -| 65 -1 ns 8
42 | tAwD | RAS to WE Delay Time 105 -1 115 -] 140 -] ns 8
23| tawD | Column Address to WE Delay Time 70 -1 75 -| 85 -| ns 8
49 | toea OE Access Time -1 25 -1 25 -| 30| ns
50 | toep | OF to Data Delay 25 -1 25 -] 30 -| ns
52 | tOEH DE Command Hold Time 25 -] 25 -1 3o -| ns
172 1AC02-10-MAY94
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*XYUNDAI HY514400 Series
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NOTE :

1

wn

(20N

N

9.

. Aninitial pause of 200us is required after power-up followed by 8 RAS cycles before proper device operation
is achieved. Im case of using internal refresh counter, a minimum of 8 CAS-before-FAS initialization cycles
instead of 8 RAS-only refresh cycles are required. The device should be carefully initialized to be
prevented from being entered into mutti 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.

- toFR(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.

. WCs, tRWD, tCWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data

sheet as electrical charactaristics only. If twcs> twes(min.), the cycle Is an early write cycle and data out

pin will remain open circuit (high impedance) through the entire cycle. If tRwp> tRWD(min.),

tCwo2 tewD(min. ), tAwWD> tawD(min.), and tcPwo> tCPWD(min.), the cycle is a Read-Modity-Write cycle and

data out will contain data read from the selected cell. If neither of the above sets of conditions is satisfled,

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 refor-

ence point only. if tRCD is greater than the specified tRCD(max.) limit, then access time is controlied by tcac,

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

1

ence point only. i tRAD is greater than the specified tRaD(max.) limit, then access time is controlied by tAA.
1.These specifications are applied to the Test Mode.

CAPACITANCE
TA= 25°C, VCC= 5V4 10%, Vss= 0V, f= 1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TVP. MAX. UNIT
CiN1 Input Capacitance (AQ-A9, D) - 5 pF
CiNz2 Input Capachtance (RAS, CTAS, WE, OF) - 7 pF
Cout Output Capacitance (Q) - 7 pF
1AC02-10-MAY94 173
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TIMING DIAGRAM

- \ __ T _ / - N
w ] R
S/, == YT
T sy [ o]
w I NI
T : [T
" ‘C:: \ 1RCO(18) — 1RSH(15) L N \__
w T/ O\ -
o 1 e
O/ /), S 1/
o TS| | VT
w T
H— Esi:)* 1DH(aT)

B ukL?5088 0002441 bb2 B



*X¥YUNDAI

HY514400 Series

WRITE CYCLE (OE CONTROLLED WRITE)

VIH
RAS
I
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FAST PAGE MODE READ CYCLE

HY514400 Series

RASP(14) tRP(12)
s ™ — 1&
5 \
viL~
ARHCP(54)
CSH(16) PC() RSH(S)
EP(20) IRCD(18) 1CAS(17] 1CP(21) 1CAS(17) \cP(21) \CAS(17) 1CRP20)
K-
TAs
iy \ N
tAR(26
tRAD(19) N RAL27)
wsga), [RANEs) wicea) |1oAHes tagciza)| |1canies 1gopee ] [roanes
VIH-
poo m ROW GOLUMN m COLUMN GOLUMN / / / / / / / / / A
-
!
AA7) TAA7) AA(7, _n%s)
S(28, wonesy . _y |whosies | woH@)] oy |[1RoS@R) 1RRH{30) }
= W, N\
WE
iL—
tRACIS ICPA(B) 1CPAB)
1CAC(S), 1CAC(E) 1CAC(SB)
\CEAS) 10EAQ9) {0EA[9)
ViH=
= T N | AT VA N,
viL-
} } }
1OFF(1P) 1OFF(1P) 10RF(10)
_lopze 10EZ(S1 _Joze 10EZ(51 _Jewze tOEZ(5}
VOH-
oaos HIGH-Z VALID DATA OUT VALID DATA QUT VALID DATA OUT ;———
voL—
FAST PAGE MODE EARLY WRITE CYCLE
1RASP(14) tAP(12)
v
AAS S
viL- \
1RHCP(54) )
ICEH(1E) PC(d) RSH{15)
CRPI20) tRCD(18) 1CAS(17) 1oP(21) 1CAS{17) 1CP(21} 1CAS(17) CRP{20)
VIH-
TAS
VL~ x Z x
1AR(26
RAD(19) RAL(ET)
wsR22)| [PAHRs)  1Adorea | |1oAHRS 1AC(24)] | 10AH(2S . wdotea [ |roanes)
VIH- 7
I N 1) R 1), S 1, =
il - A
' N 1CWL(35) N owL(35) 1AWL(34)
wosf) ] |wenar twosleg)]| | weng wos[an) | [ wenes
WP(33) 1WP(33) 1WP(33)
w TN I
WE
ViL-
[ tweRa 10gH(S2) OE[(52)
L_ B ET-«(se)
. \
= Ny,
OF
viL~
1DHA(38) 1OED;50) 10ED|50)
gosee)| | tonr josizey | wHiT DS(36)] | 1DH(37)
ViR
paos - ; ; ; ; ; ; ; ; ; ;; ; x VALID DATA IN Wg VALID DATAIN M VALID DATA IN W/////////{{ {
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*XYUNDAI HY514400 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RASP(14) (RP(12]
. VHT _!&
s A
viL~
1RHCP(54)
1CSH(16) 1PRWC(4) RASH(15)
1GP(20) tRCD(18) 1CAS(17) 1CP@1 1CAS(17) 1oPR1 1CAS(17} ICRP(20)
VK- —
o / \ Z S /
tAR(25) 1CPWD(53) ICPWD(53)
{RAD(19) n RAL{27)
tsgE2) | [1rare3)  1adcie)| | toames) wsc(eq) | |1cAms) ugcres | | 1canzs)
VIH ~
/111,
409 ROW COLUMN COLUMN COLUMN
w LR WYX ), X i 7
{AWD(42) 1OWL M H-towLs
1AWD(43) freaLish) wwous) TAWD(43) -—mm[(u’)
AES(28, 1CWD(41) we(sd) tOWD{41) o (CWD[41) WP(a3)
_ uKS o
WE fffffi Cffffi
VIL-/ \j & Sj
1AA(17) 1A(17) 1AA(17)
1CAC(S) 1CAC(S) 1CAC(S
t LI0EAg) o LIoEAws) o LtoEAus)
T
viL-
0EZ(51 10EZ(51 51
IRAC(S, OEQS0] 1OER(50 tOE 50}
toLZ(s) 1D6(36) [« p-WOHGFT 4 138)| -« b-OH[E7) _J (36)] 4 bpIOHET
VIHIVOH - [ ) 1€LZ@)
03 o N o N o N
ViLIVOL ~

RAS-ONLY REFRESH CYCLE

1RC(1)
ARAS(13] tRP(12)

‘CTE(?Q) tRPC{48)
VIH~ t
CAS \_/
viL~

S/ ST Y

NOTE : OEandWE = "H"or"L"
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CAS-BEFORE-RAS REFRESH CYCLE

w0 o ==
- 0| T,
w T T

NOTE : A0-@and DE = "H or'L"

HIDDEN REFRESH CYCLE (READ)

o ML " - N
| —— i
= " F \ /
| e e
N, rH I
ncsed) J— mnTs_sq pﬁnﬂT) "
« T T
o =TI T,
s ™ i — e
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HIDDEN REFRESH CYCLE (WRITE)

tRC(1) 1RC(1)

TN e i
= ) - /
1 1, S 1
o Py e
e S R /1
I

”J.’CIY////////////X weom WL,
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TAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

—_— 2 L_.%j\_
VIH- Z

RAS

viL- S

1CPT(4T) _msHIS

{CRR(A44) ICHR(45) 1CAS(17)
v\
oS viL- ) Z x /

tRAL(27)

b ASC(24) 1.

S/ mon ] KLty

READ CYCLE P | — T 'A:c;‘é)e .;..;\....,
/] Ty

= TN A
ses oz M“@g —
S/ 7 | R 71

L L T

05(38) DH(a?)
VIH-
D003 HIGH-Z { VALID DATA IN HIGH-Z
viL-
CWL(35)
READ-MODIFY-WRITE CYCLE IAWD(43) 1RWL(34}
tWRP(S)] |WRH(56) 1RCS(28) CWD{#1) WP|
__ vHT /
W - 2 2 2 2 ; /L \
AAL7)

= T 11/
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*XYUNDARI 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 A0 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
Made. 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

tRG{1)
1AP(12} 1RAS(13) L 1RP(12)

VIH—-
RAS \
VIL~
IRPC[48)

o T T

.

O
>
|

VIH ~

. m1}////////////// LT,

§

ViL -,

TOFF(10)

VOH—
VOL -

HIGH-Z

ﬂ
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HY514400 Series

BLOCK DIAGRAM IN TEST MODE

> |>

AOC
NORMAL 512K BLOCK

(oo 1 . m
TEST 5t2KBLOCK [
8 L
AOC c
NORMAL 512K BLOCK |
C
m ° 0 o_]_ o Aoc
TEST 512K BLOCK  [__
D L

E >

AC
NORMAL 512KBLOCK [

B |

TEST S12KBLOCK |

of |m m |m

512K BLOCK [

8
/£
é}

N)C

TEST

e [
512K BLOCK

q (x

]

%Dn}
D

o
oC NORMAL
)Ci —
°

TEST
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XYUNDAI HY514400 Series

PACKAGE INFORMATION

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

nnonn onnoomT
UNIT : INCH{mm)
0.3300(8.5850)
0.6790(17.2488) 0-3380(8.5850)
|y 0.8710(17.0484) 0:3300(8.920)
lososoz7erer
0.2960(7.4630)

(X (0.8128)
0.1 A
" ,[‘Mo.m"_)‘n.m) Ssmanen.

] 0.00980.2
< > 0.0076(0.1908) _

0.0200(0.5080) 0400(1,
"I L‘"‘m"m ‘J 5.0160(0.4084) 0.2000(8,8040) 0.0800(0.7620)

1AC02-30-MAY04 _
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ORDERING INFORMATION

HY514400 Series

PART NO SPEED POWER | PACKAGE
HY514400J 70/80/10 SOJ
184 1AC02-30-MAYS4
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