<NYUNDAI HY5116410A Series

4M x 4-bit CMOS DRAM with WPB

DESCRIPTION

The HY5118410A is the new generation and fast dynamic RAM organized 4,194,304 x 4-bit. The HY5116410A
utilizes Hyundai's CMOS silicon gate process technology as well as advanced circuit techniques to provide wide
operating margins to the users. Multiplexed address inputs permit the HY5116410A to be packaged in standard
24/26 pin plastic SOJ, TSOP-Il and Reverse TSOF-II.

The package size provides high system bit densities and is compatible with widely available automated testing
and insertion equipments. System oriented feature includes singie power supply of 5V+ 10%tolerence and direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION
+ Low power dissipation veo 7o hvss voeo g2 hvss
Max. battery back-up 3.3mW (SL-part) _wods  Zpwobas R FE A A
Max. CMOS standby 2.2mW (SL-part) L O WEMES 4 B peas
5.5mW At10 6 21 f1A9 Alig 6 21 pao
Max. TTL standby 11.0mW Mods  1opas Mods  1epa
Max. operating ol ER 4 wdiy upa
Speed Power violls  tahves viedis  BRISs
50 605mw soJ Tsopl
60 495mw
70 440mwW
+ Single power supply of 5V+ 10%
 TTL compatible inputs and outputs
- Fast access Time
Speed tRAC tcac trc
50 50ns 13ns 35ns
60 60ns 15ns 40ns Roverse TSORI
70 70ns 18ns 45ns BLOCK DIAGRAM W/DQO WIDG1 WiDG2 WiDQ3

Fast page mode operation
Write-Per-Bit and Multi-bit test capability

Read-Modify-Write capability DAT;-I;JM-_:I oATAOUT J_O s
CAS-before-RAS, RAS-only, Hidden refresh S . "“FFE_"T_A BUFFER
and Self Refresh ML ; I
» 4096 refresh cycles / 256ms (SL-part) cowum ol I
4096 refresh cycles / 64ms GENERATOR T
PIN DESCRIPTION = - cotum
:g : A DECODER 4
A2 0= p - — —]
RAS Row Address Strobe "o g comTroLEn Sooare
A5 O
CAS Column Address Strobe o o | reres
WB/WE Write-Per-Bit / Write Enable mod v || O o MEMORY
o]
OE Output Enable Ao o] H N/ DECODER . 1:‘2:::;
AO-A11* Address Input A ‘j
W/DQO-DQ3 | Write mask / Data IO [ —
suss
ves Power ( 5 T ] S I 7 i =
SS roun - FNERATOR...
* A10 and A11 are applied to row address input only. X16 PARALLEL
TEST

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

HY5116410A Series

ABSOLUTE MAXIMUM RATINGS

M 46575088 0002984 562 MR

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 -1.01t07.0 \Y
vce Voltage on Vcc Relative to Vss -1.0t0 7.0 \
los Shont Circuit Output Current 50 mA
PD Power Dissipation 0.77 W
TSOLDER Soldering Temperaturee 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 Power Supply Voltage 4.5 5.0 55 Vv
ViH Input High Voltage 24 - vee+ 1.0 \
VIL Input Low Voltage -1.0 - 08 Vv
NOTE : All voltages are referenced to Vss.
»
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*XYUNDAI HY5116410A Series

NOTE :

1. An initial pause of 200us is required after power-up followed by any 8 RAS only or TAS-before-RAS refresh
cycle before proper device operation is achieved.

2. It RAS=Vss during power-up, the HY5116410A could begin an active cycle. These condition results in
higher current than necessary which is demanded from the power supply during power-up. It is recom-
mended that RAS and CAS track with Vce during power-up or be held at a valid ViH in order to minimize
the power-up current

- VIH(min.) and ViL{max.) are reference levels for measuring timing of input signals. Also, transition times
are measured between VIH(min.) and ViL(max.), and are assumed to be 5ns for all inputs.

. 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.

. 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 twestwcs(min.), the cycle is an early write cycle and data out
pin will remain open circuit (high impedance) through the entire cycle. If tRWDtRWD(min.), tcwbtcwp(min.),
tAWDtawD(min.), and tcPWDtCPWD(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 tRco(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 ref-
erence point only. If tRAD is greater than the specified tRAD(max.) limit, then access time is controlled by
tAA.

11.tREF(max.)=256ms is applied to SL-Parts (HY5116410ASLJ, HY5116410ASLT and HY5116410ASLR).

12.A burst of 4096CAS-before-RAS refresh cycles must be executed within 64ms(256ms for SL-part) after ex-
iting self refresh.

13.These specitications are applied to the test Mode.

2] N o w

CAPACITANCE
(TA=25"C, VCC=5V 10%, Vs8=0V, f=1MHz, unless otherwise noted.)

SYMBOL | PARAMETER TYP. MAX. UNIT
CIN1 Input Capacitance (A0-A11) - 5 pF
CINg Input Capacitance (RAS, CAS, WB/WE, OF) - 7 pF
coa Data Input/Output Capacitance (W/DQO-W/DQ3) - 7 pF

1AD24-10-MAY94 731

B y4L75088 DOD2985 uT9 WA



-XYUNDAI

DC CHARACTERISTICS

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

HY5116410A Series

SYMBOL | PARAMETER TEST CONDITIONS T"SPEED | MIN. [MAX. | UNIT | NOTE
ILI Input Leakage Current Vss<VIN €Vcc+1.0, 10| 10| pA
(Any Input Pins) All other pins not under test=Vss
Lo Output Leakage Current VssgVouTtsvec, 10 10} pA
(High Impedance State) | RAS & CAS at ViH
Icct vce Supply Current, tRCc=tRC (min.) 50 -1 110 | mA | 123
Operating 60 -] 90
) 70 -| 80
lccz | Vcc Supply Current, RAS & CAS at VIH(min.), - 2| mA
TTL Standby other inputs > VsS
icca vce Supply Current, tRC=tRC (min.), 50 -] 110 mA| 13
RAS-only refresh 60 -1 90
70 -| 80
lcca | Vcc Supply Current, trc=tPC (min.), 50 -| 80| mA| 123
Fast Page mode ) 60 -1 70
70 -1 60
lccs | vVoc Supply Current, RAS & CAS =Vvcc-0.2V - 1| mA
CMOS Standby SL-part -1 04 5
icce | vcc Supply Current, tRC=tRC (min.), 50 - 110 mA| 13
TAS-before-RAS refresh 60 -1 90
70 -| 80
icc7 | Ve Supply Current, tRC=62.5us, tRASS< -1 350 | pA | 1,45
Battery Back Up TAS=CBR cycling or 0.2V, 300ns
(SL-part only) OF & WB/WE=Vcc-0.2V,
AO0-A11=Vcc-0.2V or 0.2V, tRAS< - | 600
DQO0-DQ3=Vce - 0.2V, 0.2V 1us
or open,
Iccs | Vcc Supply Current RAS & CAS <0.2V 300 | pA 5
Self Refresh OF & WB/WE & A0-A11=Vcc-0.2V or 0.2V,
(SL-part only) W/DQO-W/DQ3=Vce - 0.2V, 0.2V
or open
VoL Output Low Voltage loL=4.2mA - 04 V
VoH | Output High Voltage loH=—5mA 24 -1V
NOTE :
1. lcct, leca, Icc4, foces and Icc7 depend on cycle rate.
2. lcc1 and lcca depend on output loading. Specitied 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 CTAS=ViH.
4. tRAs(max.)=1yus is only applied to refresh of battery backup but tRAS(max.)=10ps is applied to normal func-
tional operating.
5. Iccs(max.)=0.4mA and Icc7 and lccs are applied to SL-part only (HY511641 0ASLJ, HY5116410ASLT and
HY5116410ASLR).
732 1AD24-10-MAY94 -
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HY5116410A Series

*XYUNDAI

AC CHARACTERISTICS

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

HY5116410AJ/T/RC/SLY/SLT/SLR
# | symBoL PARAMETER -50 60 70 UNIT | NOTE
MIN. TMAX. | MIN. [MAX. | MIN. | MAX,
1| tRC Random Read or Write Cycle Time 90 -{ 110 - | 130 -| ns
2 | tRWe Read-Modify-Write Cycle Time 140 -] 160 - 1180 -| ns
3| trc Fast Page Mode Cycle Time 35 -1 40 -1 45 -1 ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 80 -1 85 -1 90 - ns
Cycle Time
5 | tRAC Access Time from RAS -| 50 -| 60 -1 70 ns |49,10
6 | tCAC Access Time from CAS -1 13 -| 15 -1 18] ns | 49
7 | tAA Access Time from Column Address -1 25 -1 30 -1 35| ns | 4,10
8 | tcPA Access Time from CAS Precharge -1 30 -| 85 -| 40| ns 4
9 | tcLz CAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Output Buffer Tum-off Delay 0} 10 0 13 0/ 15| ns
11 | tT Transition Time (Rise and Fall) 3| 50 31 50 3| 50| ns 3
12 | tRP RAS Precharge Time 30 - 40 -| 50 -1 ns
13 | tRAS RAS Pulse Width S0 | 10K | 60 10K | 70| 10K | ns
14 | trasp | RAS Pulse Width (Fast Page Mode) S0 ROOK | 60 POOK | 70 [200K | ns
15 | tRSH RAS Hold Time 13 - 15 - 18 -1 ns
16 | tcsH CAS Hold Time 50 -| 60 -1 70 -1 ns
17 | tcAs CAS Pulse Width 13 [ 10K 15 | 10K 18| 10K | ns
18 | tRCD RAS to CAS Delay 18] 37| 20| 45| 20| 52| ns 9
19 | tRAD HAS to Column Address Delay Time 15| 30f 15| 35| 15| 40| ns 10
20 | tcrep . | TAS to RAS Precharge Time 5 - 5 - 5 -| ns
21 | tcp CAS Precharge Time 8 -1 10 -] 10 -| ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 8 -1 10 -1 10 -] ns
24 | tasc Column Address Set-up Time 0 - 0 - 0 -| ns
25 | tcaH Column Address Hold Time 10 - 10 -1 10 -l ns
26 | tAR Column Address Hold Time from RAS 50 -|{ 50 55 -l ns
27 | tRAL Column Address to RAS Lead Time 25 - 30 -| 35 -| 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 Write Command Hold Time 8 -1 10 -1 10 -| ns
32 | twer Write Command Hold Time from RAS 45 -] 55 -| 60 -1 ns
33 | twp Write Command Pulse Width 8 -1 10 -1 10 -| ns
34 | tRWL Write Command to RAS Lead Time 13 -| 15 -| 18 - ns
35 | towL Write Command to TAS Lead Time 13 - 15 -| 18 -] ns
36 | tDS Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | tDH Data-In Hold Time 10 -1 10 -1 10 -| ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 50 -1 50 -| 55 -| ns
39 | tREF Refresh Period (4096 cycles) -| 64 -1 64 -{ 64| ms 12
SL-part - | 256 - | 256 - | 256 M
40 | twes Write Command Set-up Time 0 - 0 - 0 -l ns 8
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HY5116410A Series

somm——

AC CHARACTERISTICS

(continued)
HY5116410AJ/T/RC/SLJ/SLT/SLR
# | symsoL PARAMETER -50 0 - UNIT | NOTE
N. [MAX. | MIN. [MAX. | MIN. |
41| towp | CAS to WE Delay Time 33 -1 38 -] 43 -| ns 8
42 | trRwD RAS to WE Delay Time 70 -| 83 -| 95 -| ns 8
43 | tawp Column Address to WE Delay Time 45 -1 53 -| s0 -| ns 8
44 | tcsk TAS Set-up Time (CBR Cycle) 5 - 5 - 5 -| ns
45 | tcHR TAS Hold Time (CBR Cycle) 10 -1 10 -1 10 -| ns
46 | tRPC RAS to CAS Precharge Time 0 - 0 - 0 - ns
47 | tcPT TAS Precharge Time (CBR Counter Test) 15 -1 20 -1 25 -j ns
48 | tROH RAS Hold Time Reference to OE 0 - 0 - 0 -| ns
49 | toEa OE Access Time ol 15 of 18 0| 20| ns
50 | toeD OE to Data Delay 13 -1 15 -1 15 -1 ns
51 | toEz Output Buffer Turn Off Delay Time 0| 10 0 13 0| 15| ns
52 | toEH OE Command Hold Time 10 -1 10 -1 10 -| ns
53 | tcPwD | WE Delay Time from CAS Precharge 30 -] 35 -| 40 -1 ns 8
54 | tRHcP | RAS Hold Time from CAS Precharge 30 -1 35 -| 40 -1 ns
55 | twrP WE to RAS Precharge Time (CBRCyclg | 10 -1 10 - 10 -1 ns
56 | twAH | WE to RAS Hold Time (CBR Cycle) 10 -] 10 -1 10 -| ns
57 | twTts Write Command Set-up Time 10 -1 10 -1 10 -| ns
(Test Mode In)
58 | twTH Write Command Hold Time 10 -1 10 -1 10 -| ns
(Test Mode In)
59 | twss Write-Per-Bit Set-up Time 0 - 0 - 0 -| ns
60 | twBH Write-Per-Bit Hold Time 10 -1 10 -1 10 -| ns
61 | twDS Write-Per-Bit Selection Set-up Time 0 - 0 - 0 -| ns
62 | twDH Write-Per-Bit Seiection Hold Time 10 -1 10 -1 10 -1 ns
63 | trass | RAS Pulse Width 100 - | 100 - | 100 -1 us
(Selt Refresh Cycle)
64 | tRPS RAS Precharge Time 90 -1 110 -1 130 -i ns
(Self Refresh Cycle)
65 | tcHs CAS Hold Time -50 -1 -850 -1 -50 -1 ns
(Self Refresh Cycle)
734 1AD24-10-MAY93
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HY5116410A Series

AC CHARACTERISTICS IN TEST MODE note 13

HYS116400AJT7R/SLISOTSIR,
# (SYMBOL PARAMETER = 50 70 UNIT NOTE—’
1 |tRC Random Read or Write Cycle Time 95 - | 115 -] 135 -| ns
2 | tRwC Read-Modify-Write Cycle Time 115 - |135 - | 160 -| ns
3 |trc Fast Page Mode Cycle Time 40 - | 45 -1 50 -] ns
4 (tPRWC | Fast Page Mode Read-Modify-Write 60 - | 65 -l 75 -1 ns
Cycle Time
5 [tRAC Access Time from RAS -| 55 -] 65 -1 75| ns [48,10
6 | tcac Access Time from CAS -| 18 -1 20 -1 23| ns | 49
7 [tAA Access Time from Column Address -{ 30 -1 85 -| 40| ns [4,10
8 | tCPA Access Time from CAS Precharge -1 35 -| 40 -1 45| ns 4
13 | tRAS RAS Pulse Width 56| 10K | 65| 10K | 75] 10K | ns
14 _|trasP | RAS Pulse Width (Fast Page Mode) 55 200K | 65 200K [ 75 ROOK | ns
15 | tRSH RAS Hold Time 18 - | 20 -| 23 -| ns
16 | tcsH CAS Hold Time 55 - | 65 -| 75 - ns
17 | tcAas CAS Pulse Width 18 10K | 20| 10K | 23| 10K | ns
27 |tRAL Column Address to RAS Lead Time 30 - 135 -| 40 - | ns
41 [tcwp | CAS to WE Delay Time 18 -1 20 -| 23 -| ns 8
42 | tRWD RAS to WE Delay Time 55 - | 65 -1 75 -| ns 8
43 |tawp | Column Address to WE Delay Time 30 - | 35 -| 40 -| ns 8
49 |toEA OF Access Time -1 20 -{ 20 -{ 25| ns
50 |toED OE to Data Delay 20 - | 20 -| 25 -| ns
52 | tOEH OE Command Hoid Time 20 - | 20 -| 25 -1 ns
1AD24-10-MAY94 735
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HY5116410A Series

TIMING DIAGRAM
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*XYUNDAI HY5116410A Series

WRITE CYCLE (OE CONTROLLED WRITE)

l
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FAST PAGE MODE READ CYCLE

HY5116410A Series

BASP(14) tRP(12}
= TN \
1CEH16) ®c( - :snu_ 5)
20 1RCD(18) woAS(17) 1cP(21) 1cAS(17) Pt wCAS(17) CRP(20)
w ] \ / N / \ /
mmam'@L m{_(_l. RALET)
wsgez)| [Ranen ndcies] | canies ugcee] |roanzs) Ciea)| |icarizs)
AG-11 ‘c::m_fw oou.umﬂ coLUMN mm coLumN W/// ////////
1AA[7) t 1RCH(39)
dsiee woree] o, |, [poses | wowen) .y [Hhosed RAHEO) '_‘T
—
/e 73 7 N/
[cace)] CAC(S) TCAIS
1OEAKS) ) 1oEAR9)
= TN |\ TN | TS, |
L1OFF(ip) L OFF(1p) . LiogF(r0)
|z 10EZ51) _oze lwezsn]  _fionzm woezis1) |
w0 s HIGH.Z —zéx vmnmnou‘ré——%w\_mm VALID DATA OUT E———
FAST PAGE MODE EARLY WRITE CYCLE
RASP(14) 0
- \ ’ \_
TRHCP(S4)
) O[3 WBSH(15)
EPLz0), tRCD(18] —_toAst) P21 1cAS(1 1GPi1) 1CAS(1T) (ORP(20)
= " F \ \ A
WARIZE
wsge2)] m 1CAH(25) ugolza | Lcanes u@ m‘_gz_n___,m:u“
res \clﬂ:m AOW m COLUMN coLUMN mm COLUMN M IIIII/III
' B;_i ' L towL(3h o 1CWL(35) i tRWL(34)
wostan| [twoniay woslaa)] [wen(a wos{an)| | wong
WBS(se) [1waH(S9) [ 1 [twees] | [twega WP
" WCR(32)
T L
1DHRA(38)
wogeo) [wone  woses] | oner) 058)] | DH(E?) pswe [ wHin |
oo Zzzx VALID DATA IN m VALID DATA IN VALID DATAIN

K MASK
VL~ DATA
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HY5116410A Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RASP(14) tAR{12]
vm-—'lx F#
ik~ _
tRHCP(S54)
1CSH(16) PRWC(4) ASH(1S,
1GRP(20) 1RCD(18) 1CAS(17) CP(21 1CAS(17) 1CPE@1 CAS(17) 1CRP(20)
VIH= ) I
oS i/ X Z S
AR(26) 1CPWD(53} 1CPWD(53)
tRAD(19] N RAL(27)
tASKi(22) | {1RAH{a) C(24)] { 1CAH(25) 1A§C(24) | | tcAH(@S) C(24)] 11CAH(25)
VIH=
. o YT coom XTTTTTIR o NN wom HITHTITITITT,
iL~ / f Z
e oo S wouy [] ot
1AWD(43) TAWD(43 b rwL(34)
WBS(59) (60) tRES(28) tCWD{41) WR(33) 1CWD(41) 1WR(33) tCWD(41) P(a3)
____VIH A
W
Wl \ ! (}/
tAA(IT) tAA(17) WA(17)
1CA CACHS) tCAC(E)
ot 10EA{49) o LIOEA(49) . LIOEA(49)
VIH-
viL— / /
OEZ(51 {OEZ(51 _.
tRAC(S) 10ED(50) TIOE 50f
WWDS(EY) UWOHEZ) i 5 (26) 1 b HDHGT) (36)] 4 b IDHET) _J A |} torgazy
w-wou—m MASK A toLz(e) 1CLZ(9) 7 \
W/DQ0-3 iN (o IN iN E—
VILVOL~ DATA
RAS-ONLY REFRESH CYCLE
1RC(1}
tRAS(13) 1RP(12)

= - \ / (N
lch(qu tRPC{46)

= w___ ] \_/
T

S/ ST
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HY5116410A Series

CAS-BEFORE-RAS REFRESH CYCLE

- \:II:: AP{12) & AS(13] RP{12) \—_
o == T,
I A B T A

VO
W/DQ0-3
Lo B ——

~

NOTE : AO-11and OE = "H"or'L"

HIDDEN REFRESH CYCLE (READ)

H-Z

w0 | 2
el -
s | S N
, JJ// T,
B L e
W X
TN, ST
RACS, oz | 1OFF(
0 S S

740
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XYUNDAI HY5116410A Series

HIDDEN REFRESH CYCLE (WRITE)

RC(1) RC()

_ :::__: tRAS(13) e ! Y f wP(z) \_
) «cRP[zej. tRCD(18) msHos) (CHR(4S) 1CRP(20}
= 7N
SR/ B YY), Sl A T
wossa) laon e T Tu _ﬂ[T
WC’IZ@F | i UL
WCR(2)

= Ll /////////// LT T T

WD W (62) DS(38)

*'wiiimm.m weomne WO

CAS-BEFORE-RAS SELF REFRESH CYCLE

RP(12) A b wass (63) 1RPS
L i N / l\
RAS
an—_______/

tRPC(46)

cP@1) SR| 1HS(65,
VIH—
Cas
vu.-_—/
L
JOFFH10)
VOH—
0Q0-3 )
voo—_ 3

NOTE AC-110E and WE « “H or"L"
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XNYUNDAI HY5116410A Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

1RAS(13) WP
vk 13
AAS Z
viL-

1oPT(47) RSH{1S)

R(44) 1CHR({45) 1CAS(17)
ViH=
CA!
| 7 N

tRAL(27)

[uscrs | |roanes),
S/ S Y/

/111111111

[

READ CYCLE tAAQ7)

™7 pIWRPISE) WRHGE /p"ﬁ@-. L _torce ] »—%mou:zf

= TN | ST
woool™ oz - 3@9 —— S
w7 T | YL

= L T L L

10S{38) ADH(37]
VIH—
W/mao-3 HIGH-Z g VALID DATAIN E HHHHH
Vit~

READ-MODIFY-WRITE CYC
WRP(55)| [tWRH(56 RCS(28)

S // /1)
w . |1/

10ED)
1cL2(9) 51
VIHIVOH ~
WDQo-3 HIGH-Z out
VILVOL ~ \

742 1AD24-10-MAY94

B 4L75088 000299k 284 WE




:j'lYll NDAI HY5116410A Series

TEST MODE

The HY5116410A is a DRAM organized 4,194,304 x 4-bit. It is internally organized 1,048,576 x 16-bit. In Test
Mode, data are written into 16 sectors (Each is composed of 1M bits) in parallel and retrieved the same way.
Column address AD and A1 are not used. If, upon reading, 4-bit data from 4 sectors connected to one DQ pin
are equai (all "1"s or "0"s), the DQ pin indicates a "1". If they are not equal, the DQ pin indicates a "0". Belowing
shows the timing diagram of the HY5116410A to enter Test Mode. In Test Mode, the 4Mx4 DRAM can be tested
as if it were a 1Mx4 DRAM. WE, CAS before-RAS cycle (Test Mode In Cycle) puts the HY5116410A into Test
Mode and 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 (1/4 in
case of N test pattern).

TEST MODE IN CYCLE

tRC(1)
1RP(12} tRAS(13) o tRP(12)

- / ¥ 4 LN

tRPC(46:

=T N T,

S(57,

w I mj}//////////////////////////////////////////////////,

jorg10)

VOH—
W/DQ0-3
VOL - =

' HIGH-Z
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*XYUNDAI HY5116410A Series

BLOCK DIAGRAM IN TEST MODE

NORMAL
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X YUNDAI | HY5116410A Series
PACKAGE INFORMATION

" 300 mil 24/26 pin Small Outline J-form Package (J)
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UNIT : INCH(mm)
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L—mgm‘wﬁ_ losssoa seso)
0.6710{17.0434) & {B.3820)

0.3050(7.7470)
0.2950(7.4930)

0.0320(0.8128)
0.0260(0.6604) 0.1480(3. 7590)
0.1380(3.5050)

0.0098(0.248!
/ ‘\ 0.0075{0.1905) i
0.0200{0.5080)
*—I L— 0.050(1.27)BSC -‘ 0.0160(0.4064)

300 mil 24/26 pin Thin Small Outline Package (T) (R)
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UNIT : INCH(mm}
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0.679(17.247) _I 0.370(9.396)
0.671(17.043) - 0.362(9.195)
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0.296(7.518)
0.020(0.508)
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== imimin =)= =i=ie Tl il
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*RYUNDAI

HY5116410A Series

ORDERING INFORMATION

PART NO SPEED POWER | PACKAGE
HY5116410AJ 50/60/70 SoJ
HY5116410ASL) | 50/60/70 | SL-part S0J
HY5116410AT 50/60/70 TSOFRI
HY5116410ASLT | 50/60/70 | SL-part | TSOP-Il
HY5116410AR 50/60/70 TSOP-I(R)
HY5116410ASLR | 50/60/70 -part | TSOP-II(R)
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