HY51V16410A Series

*XYUNDAI 4M x 4-bit CMOS DRAM with WPB
PRELIMINARY

DESCRIPTION

The HY51V16410A is the new generation and fast dynamic RAM organized 4,194,304 x 4-bit. The HY51V16410A
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 HY51V16410A to be packaged in standard
24/26 pin plastic SOJ, TSOP-Il and Reverse TSORII.

The package size provides high system bit densities and is compatible with widely available automated testing
and insertion equipments. System oriented feature includes single power supply of 3.3V+ 10%tolerence and direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION
- Low power dissipation
Max. battery back-up 2.2mW (SL-pan)
Max. CMOS standby 0.72mW (SL-part)
1.8mwW
Max. TTL standby 3.6mwW
Max. operating
Speed Power
60 324mw
70 288mw
80 252mw wosdss O hwias
+ Single power supply of 3.3V+ 10% WEREIR  iowmer
+ TTL compatible inputs and outputs i S
+ Fast access Time AsT 1 8ipA10
Speed | trac | tcac | tec géfz ﬁzs‘;’
60 60ns | 15ns | 40ns S | e
70 70ns 18ns 45ns Reverss TSORI
80 80ns 20ns 50ns BLOCK DIAGRAM WIDGD W/DQ1 WIDQ2 W/Daa

Fast page mode operation

Write-Per-Bit and Multi-bit test capablilty
Read-Modify-Write capability DATAIN
CAS-before-RAS, RAS-only, Hidden refresh BUFFER

DATA OUT =
BUFFER

and Self Refresh Ve 2 [D>————1 i
* 4096 refresh cycles / 256ms (SL-part) colwn ] !
4096 refresh cycles / 64ms GENERATOR
PIN DESCRIPTION 20 0o Pn:t?ELg::Eﬂ 10 4 comn
o 3 (10} J . DECODER
:s x E REFRESH SENSE AMP
RAS Row Address Strobe aod] § | LooMTRouEn 10 aaTe
CAS Column Address Strobe wele e
WE/WE Write-Per-Bit/Write Enable moel || cONTER MEMORY
Ao o= F ROW
OFE QOutput Enable a0 o= E o DECODER ARRAY
< A1) O-=f W 41943044
A0-A11 Address Input Prevsconen (i J
W/DQO-DQ3 | Write Mask / Data IO 1
vee Power (+ 33V) o Armmp || B
Vss Ground SEHERATOR
* A10 and At1 are applied to row address input only.
TEST

This document is a general product description and is subject to change without notica. Hyundai electronics does not assume any
reponsibility for use of circuits described. No patent licences are implied.
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XNYUNDAI HY51V16410A Series

#

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TSTG Storage Temperature -55t0 1256 ‘C
VIN, VOuT Voltage on Any Pin Relative to Vss —0.5t0 46 \
vee Voltage on Vcc Relative to Vss -0.5t0 4.6 v
los Short Circuit Output Current 20 mA
PD Power Dissipation 0.41 W
TSOLDER Soldering Temperaturee Time 260010 ‘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 3.0 33 36 v
VIH Input High Voltage 20 - Vee+ 0.3 \'
viL Input Low Voltage -0.3 08 v
NOTE : Al voltages are referenced to Vss.
748 1AD32-00-MAY94
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*XYUNDAI

DC CHARACTERISTICS

HY51V16410A Series

(Ta= 0°C to 70°C, Vcc= 3.3V 10%, Vss= 0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS SPEED [ MIN. [MAX. | UNIT| NOTE
/POWER
L Input Leakage Current Vss <VIN <Vec+ 1.0, 10 10 pA
(Any Input Pins) All other pins not under test= Vss
Lo Output Leakage Current | Vas< VouT< Vg, 10| 10| pA
(High Impedance State) | FAS & TAS at ViH
Icct | Vee Supply Current, tRC= tRC (min.) 60 -| 90| mA| 123
Operating 70 -| 80
80 -| 70
Icc2 | Vee Supply Current, RAS & CAS at ViH, - 1 mA
TTL Standby other inputs > Vss
Iccs | Ve Supply Current, tRC= tRC (min.) 60 -1 80!/ mA| 13
RAS-only refresh 70 -| 80
80 -{ 70
Iccs | Ve Supply Current, tPC= tPc (min.) 60 -l 70| mA|[ 123
Fast Page mode 70 -1 60
80 -| 50
lccs | Vee Supply Current, RAS & TAS> Vcc-0.2V - 1| mA
CMOS Standby Sl-part -{ 05 5
Icce | Vo Supply Current, tRC= tRC {min.) 60 -{ 90| mA] 13
CTAS-before-RAS refresh 70 -| 80
80 -| 70
lcc7 | Vec Supply Current, tRC= 62.5us, tRAK -1 350 pA | 1,45
Battery Back Up CTAS= CBRcycling or 0.2V, 300ns
(Sl-part only) OE & WE/WE= Vce - 0.2V,
A0-A11= Vcc-0.2Vor 0.2V, tRASS -] 600
W/DQO-W/DQ3= 0.2V, Vcc - 0.2V, |  1us
or open
lcce | Voe Supply Current, RAS & TAS <0.2v 30| pA | 5
Self refresh OE & WB/WE & A0-A11= Vcc - 0.2V or 0.2V
(SL-part only) W/DQO-W/DQ3= 0.2V, Vce - 0.2V,or open
VoL | Output Low Voitage IoL= 2mA -1 04| V
VoH | Output High Voltage IoH= -2mA 24 -V
NOTE :

. lect, lees, Icc, iccs and Icc? depend on cycle rate.

- lcC1 and Icc4 depend on output loading. Specified values are obtained with the output open.

1

2

3. It depends on user whether column address is changed or not at least once while RAS= ViL and CTAS= VIH.
4

. tRAYmax.)= 1us is only applied to refresh of batte

tional operating.

w

HY51V16410ASLR).

. lccs(max.)= 0.2mA and Icc7 are applied to SL-part only (HY51V16410ASLJ, HY51V16410ASLT and

ry backup but tRAS(max.)= 10us is applied to normal func-

1AD32-00-MAY94
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XYUNDAI

AC CHARACTERISTICS

(Ta= 0°Cto 70°C, Vec= 3.3VE 10%,

HY51V16410A Series

—__—____—___—__———=_—_——__—-————__———————_——

Vss= 0V, unless otherwise noted.) NOTE : 1,2, 3

HYS1V16410AJ T/R/SLY/SLT/SLR
# | symeoL PARAMETER -60 70 80 UNIT | NOTE
MAX. | MIN. | MAX
1] tRC Random Read or Write Cycle Time - | 150 -1 ns
2 | tRWC Read-Modify-Write Cycle Time - | 200 -| ns
3| trc Fast Page Mode Cycle Time -| 50 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write - | 100 -| ns
Cycle Time
5 | tRAC Access Time from RAS 70 -1 80| ns | 49,10
6 | tCAC Access Time from CAS 18 -] 20| ns | 49
7| tAA Access Time from Column Address - 30 -] 35 ns | 410
8 | tcrA Access Time from CAS Precharge - -| 40 -| 45} ns 4
9| toz TAS to Output Low Impedance 0 0 - 0 -| ns 4
10 | tOFF Output Butter Turn-ofi Delay 0 0] 15 0| 15| ns
11|t Transition Time (Rise and Fall) 3 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time ' -] 60 -| ns
13 | tRAS RAS Pulse Width 10K | 80| 10K | ns
14 | tRAsP | RAS Pulse Width (Fast Page Mode) 200K | 80 |200K | ns
15 | tRsH RAS Hold Time - 20 -1 ns
16 | tCSH TAS Hold Time -| 80 -l ns
17 | tCAS TAS Pulse Width 10K | 20| 10K| ns
18 | tRcD | RAS to CAS Delay 52| 20 60 ms 9
19 | tRAD RAS to Column Address Delay Time as| 17| 40| ns [ 10
20 | tcRP TAS to RAS Precharge Time - 5 -1 ns
21 | tcpP TAS Precharge Time - 10 -1 ns
22 | tasm Row Address Set-up Time - 0 -{ ns
23 | tRAH Row Address Hold Time - 12 -| ns
24 | tAsC Column Address Set-up Time - 0 -| ns
25 | {CAH Column Address Hold Time -1 18 -1 ns
26 | tAR Column Address Hold Time from FAS 55 -1 ns
27 | tRAL Column Address to RAS Lead Time -| 40 -1 ns
28 | tRCS Read Command Set-up Time - 0 -| ns
29 | tRCH Read Command Hold Time - 0 -| ns 6
Referenced to CAS
30 | tRRH Read Command Hold Time - 0 -| ns 6
Referenced to RAS
31 | twCH Write Command Hold Time -| 15 -1 ns
32 | tWeR | Write Command Hold Time from RAS -1 60 -| ns
33 | twp Write Command Pulse Width -1 15 -] ns
34 | tRwWL | Write Command to RAS Lead Time -| 20 -1 ns
35 | towt | Write Command to CAS Lead Time -] 20 -| ns
36 | tos Data-In Set-up Time - 0 -1 ns 7
37 | toH Data-In Hold Time - 10 -| ns 7
38 | tDHR Data-in Hold Time Referenced to RAS -{ 55 -| ns
39 | tREF Refresh Period (2048 cycles) 64 -1 64| ms 12
SL-pant 256 -| 256 11
40 | twes | Write Command Set-up Time - 0 -1 ns 8
750 1AD32-00-MAY84
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*XYUNDAI

HY51V16410A Series
%ﬁ.

AC CHARACTERISTICS

(continued)
HY51V16410AJT/R/SLI/SLT/SLR
# | sYMBoL PARAMETER 0 70 0 UNIT No*r;’
MIN. TMAX. | MIN. TMAX. | MIN.
41 | tcwp | CAS to WE Delay Time 38 -| 43 -| 45 -| ns 8
42 | tawp | RAS to WE Delay Time 83 -| 95 -] 105 -] ns 8
43 | tawp | Column Address to WE Delay Time 53 -| 60 -| 65 -| ns 8
44 | tcsr CAS Set-up Time (CBR Cycle) 5 - 5 - 5 -| ns
45 | tcHR CAS Hold Time (CBR Cycle) 10 -| 10 - 10 -| ns
46 | trRPC RAS to TAS Precharge Time 0 - 0 - 0 -| ns
47 | tcPT CAS Precharge Time (CBR Counter Test)] 20 -| 25 -1 25 -| ns
48 | tROH RAS Hold Time Reference to OE 0 - 0 - 0 - ns
49 | toEA OF Access Time -| 15 -] 18 -1 20| ns
50 | toED OE to Data Delay 15 -] 15 -| 15 -| ns
51| toez Output Buffer Turn Off Delay Time 0| 13 0| 15 0] 15| ns
52 | toeH OE Command Hold Time 10 -1 10 -1 10 -| ns
53 | tcpwo | WE Delay Time from CAS Precharge 35 -| 40 -| 45 -| ns 8
54 | trHCP | RAS Hold Time from CAS Precharge 35 - 40 -| 45 -| ns
55 | twrp | WE to RAS Precharge Time (CBR Cycld | 10 - 10 -1 10 -| ns
56 | twrH | WE to RAS Hold Time (CBR Cycle) 10 -1 10 -] 10 -| ns
57 | twrs Write Command Set-up Time 10 -1 10 -1 10 -1 ns
(Test Mode In)
58 | twTH Write Command Hold Time 10 -1 10 -1 10 -1 ns
(Test Mode In)
59 | twes Write-Per-Bit Set-up Time 0 0 0 ns
(Test Mode In)
60 | tweH Write-Per-Bit Hold Time 10 10 10 ns
(Test Mode In)
61 | twps Write-Per-Bit Selection Set-up Time 0 0 0 ns
(Test Mode In)
62 | twoH Write-Per-Bit Selection Hold Time 10 10 10 ns
(Test Mode In)
63 | trass | RAS Pulse Width 100 - | 100 -1 100 -| us
(Self Refresh Cycle)
64 | tAPS RAS Precharge Time 90 -1 110 -] 130 -| ns
(Self Refresh Cycle)
65 | fCcHs CAS Hold Time -50 -1 -50 -1 -50 -l ns
(Self Refresh Cycle)
1AD32-00-MAY94 751
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YUNDAI

AC CHARACTERISTICS IN TEST MODE NoTE 13

HY51V16410A Series

_—__—_______—_—___————___-____———'—_—-——-—————————_——___—_——

HYSTVIGA10AJTR/SLISLIBIR
# |SYMBOL PARAMETER 10 B0 UNIT |NOTE
1 |tRC Random Read or Write Cycle Time 105 - 1135 -| 155 -| ns
2 |tRwC Read-Modify-Write Cycle Time 165 - 1185 - | 205 -| ns
3 |tPc Fast Page Mode Cycle Time 45 -1 50 -1 55 -| ns
4 |tPRWC | Fast Page Mode Read-Modify-Write 90 -1 95 -] 105 -| ns
Cycle Time
5 |[tRAC Access Time from RAS -| 65 -1 75 -1 85| ns 49,10
"6 | tcac Access Time from CAS -] 20 -l 23 -| 25[ ns | 49
7 |tAA Access Time from Column Address -| 30 -| 35 -1 40{ ns |4,10
8 |tcPA Access Time from CAS Precharge -| 40 -| 45 - 50| ns 4
13 | tRAS RAS Pulse Width 65 |10K | 75 |10K | 85 |10K | ns
14 |tRASP | RAS Pulse Width (Fast Page Mode) 65 POOK | 75 POOK | 85 ROOK | ns
15 [ tRsH RAS Hold Time 20 - 123 -] 25 -l ns
16 |tcsH TAS Hold Time 65 -{ 75 -| 85 -| ns
17 | iCAS TAS Pulse Width 20 [10K | 23 (10K | 25 [10K | ns
27 |tRAL Column Address o RAS Lead Time 35 - | 40 -| 45 -| ns
41 |tcwp | CAS to WE Delay Time 43 - | 48 -| 50 -| ns 8
42 |trwp | RAS to WE Delay Time 88 - (100 -1 110 -| ns 8
43 |tAWD | Column Address to WE Delay Time 58 - | 65 -1 70 -| ns []
49 | tOEA OE Access Time -| 20 -| 23 -1 25{ ns
50 |toED OE to Data Delay 20 - | 20 -1 20 -| ns
52 | tOEH OE Command Hold Time 15 -] 15 -] 18 -1 ns
752 1AD32-00-MAYS4
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XYUNDAI HY51V16410A Series
—_— e PTOIVIb41UA Series

NOTE ;

1.

2.

~N o o

(oo

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

It RAS=Vss during power-up, the HY51V16410A 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 Vec 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=2.0V and VoL=0.8V with a load equivalent to 2 TTL loads and 100pF.
- 1OFF(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 WB/WE leading edge in

Read-Modify-Write cycles.

- tWes, tRWD, tcwp, tAWD and tcPWD are not restrictive operating parameters. They are included in the data

sheet as electrical characteristics only. If twcstwes(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 tcPwotcPwD(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 tRco(max.) limit insures that tRAC(max.) can be met. tReb(max.) is specified as a refer-

ence point only. If tRCD is greater than the specified tRcb(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 (HY51V16410ASLJ, HY51V16410ASLT and

HY51V18410ASLR).

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

iting self refresh.

13.These specifications are applied to the Test Mode.

CAPACITANCE
(TA=25°C, Vce=5V 10%, Vss=0V, f=1MHz, unless otherwise noted.)

SYMBOL PARAMETE?! TYP. MAX. UNIT
CINt Input Capacitance (A0-A11) - 5 pF
CIN2 Input Capacitance (RAS, CAS, WB/WE, OF) - 7 pF
cba Write Mask / Data |/O Capacitance (W/DQ0-W/DQ3) - 7 pF

1AD32-00-MAY94 753
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NYUNDAI HY51V16410A Series

ot—ate e ————— e

TIMING DIAGRAM

w T T =
1GRP(20)) e L tCAS(T) o ICAPRO)
w T N / /
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T | AT
e — =
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19RPER0)) B CAS(17) 1CRP(20)
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*XYUNDAI

HY51V16410A Series

WRITE CYCLE (OE CONTROLLED WRITE)

me \ o = N

R S o

~~~~~ T O X
O | — —TTT

wee " TN LI

s T T
wogen ) i _1?@ "

- S T R W,

s \ J:—:m = N
GAPER0) | D(18) n%‘)@ 1GRP

=T ] N 7

T M= XO T

/1] S/ NS

R v I

Wi )

VIHV
W/DQO-3
VIO

wosgey)] [wgriez
°"‘"/ MASK N
! DATAIN Y

e XTI
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*XYUNDAI

HY51V16410A Series

FAST PAGE MODE READ CYCLE

RASP(14) wey
N -
RHCP(54)
CSH{1E) o IRSH{15)
p(2) tACD(18) 1CAS(17) 1GP(21) 1CAS(17) 1oP(21) tCAS(T) 1ORP(20)
1AR(26)
sgie2 % 1CAH(25) oze)| LicAH2s) wdsas tcAT‘?-&@
A0 \/I|L-m_mw_w COLUMN COLUMN W coLuMN W/ / / / / / / / / /A
jAcsee | L mOHES oy bt a:s‘\(g) woHZa)] 4 g |ihoses) 1RRH(30) M'T,
VK- /
" 1RAC(S) CPA® %‘e w
| LCACIE) | 1CAC(E), | teAC(e))
TOEAKS) 10EAS) OEANS)
= IS | TN | i Wi,
1OFF(1p) 1OFF(1P) LIOBF(10)
_cze 10EZ($1 Jeze 10E2(S1 _jozm 10EZ(51) ]
wrom;::: HIGH-Z VALID DATA OUT VALID DATA OUT VALID DATA OUT E——-—
FAST PAGE MODE EARLY WRITE CYCLE
BASP(14] 1RPQ
= .
1RHCP{54)
105H(16) o WSH(1S)
1GRP(20) RCD(8) __,,  toAS(17) 10PE1 wcAS(1 6PE21) 1CAS(17) | JCRE(20)
w " \ - N /
mmsm e 1RAL(ET7)
usgea)] [1Ranps) wiciee | L1cAHs u§e(4)) | 1oAnEs) caa] {1canes)
A0t \cr:m ROW m COLUMN m Luwﬂm coLUMN M
' ' L toWL 3% oW (35) i 1RWL{34)
wosao)| | woriay woslao)] | tweH(s wosjn] | wona
wesgss)] Lwarise) WP(32) | [ wr(eo) WP{33
/) S Y/ m ,
' IWCR(32)
I U
woge0)] [wi H(sntmawss 1DH(3 s(38)] | DHE7 psee)] | oHan
003 \;I:: i VALID DATAIN VALID DATA IN VALID DATA Y ‘
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“NYUNDAI

HY51V16410A Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RASP(14) 1RP(12
_ vm—_'—lﬁ F;‘—’;,
viL- \
IRHCP(54)
CSH(18) PAWC(4) tRSH(15}
P20 tRCD(16) 1CAS(17) 1CP(21 ICAS(17) 1CP(21 (CAS{17) 1CRP(20
WK ; —
oy \ \ A N '
tAR(26) CPWD(53) CPWD(S3)
RAD(19: ' RAL(27)
wsize)] [1RAHEY wdoey)| |1caHes) agcies) | | toames) wdci24)| [ tcamizs)
VIH
o W/ _on cowm NTT77TIR o WTTVTIIN. o X7TTHTT7777777
L~
L ] T
1RWD2) Wi H M-towLgas
1AWD(3) WL@S) wa(.g'f (i AWD(43) L!RWL((:M))
WBS(59)| |IWEHIS0) bS8 1CWD(41) W) 1CWD(41) W) ICWDI41) WP(33)
VIH
| M* \j/ \ \J
' 1AA(17) 1AA(17) 1AA(17)
1CAGH CACHS, 1CAC(S
o L10EA9) 1eACE) LioEAs) ! | toEAM9)
VK-
OF viL / 1— 1—/
) oezist o _J poezess
RAC(S) OEDJS0] 0 oEQ(so
WOSIBTY WWRHIEZ) o1 710y u:-. | J{OHG7) J ok | (36)] 4 b OHET)
wioos MASK ‘? Lo/ ™ = X == o N ;——
VILIVOL DATA / é A A ]
RAS-ONLY REFRESH CYCLE
1RC(1)
1RAS(13) tAP(12)
VIH- 3
RAS'
viL- X Z \_
‘013_(20) RPC(4E)
VIH

CAS

AO-11

-/

fﬂ(?"
VIH-

ROW
ViL—

tRAH(33)

\/

L

NOTE : OE and WE & *H* or*L"
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*XYUNDAI HY51V16410A Series

CAS-BEFORE-RAS REFRESH CYCLE

tRP(12) tRAS{13) L 1AP(12)
VIH-
RAS x
VIL-
1APC{48]
10!

1CP(21) R4} 1CHA(4S]

T

{WRH

0)

1OF
VOH-—
W/DQ0-3
Vol

(T A— |

T

NOTE : AO-11 and O = "H" or"L*

HIDDEN REFRESH CYCLE (READ)

tRC{1) IAC(Y)
1RAS(13 RP(12) RAS(IS 1RP{12]

VIH- B
s \ / N

viL-

ICRPFL RCD(18) HRSH(15) ICHR(46) ICRP(20]

VIH— \
o N 7

ViL-,

1AR({28)

/) s w XTI T T

Tt gl
Y, X X

w T T,

RAC(E) | 1OFF{10}
0EZ(5

1CLZ(9) —
VOH—
W/DG0-3 HIGH-Z VALID DATA QUT E—-——' HIGH-Z ="
voL-
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XYUNDAI HY51V16410A Series
%ﬁ—

HIDDEN REFRESH CYCLE (WRITE)

Re(
1RAS(13 HRP{12 HRAS(13) RP(12)
p— —BASNS) AS(S)
AAS S g
L~
mPFO) cD(1g HR@S 1CRP(20)
VI
73]
viL-,
sl
w

o J T,
I | n[q_;;p_oq MP!W;;H[M) TWRR(55)| |{WRH(S8)
- SN/

= LT L LT Lo

L wHApe
[twirie2) ©S(38) | LK (37)

W@I“ L

CAS-BEFORE-RAS SELF REFRESH CYCLE

1AP(12] tRASS(B3) AP,
VIH-
s / /
VIL—,
tCHS(BS

SR
VIH—
CAS
ViL—, )

g
T @

NOTE AC-11, DE and WE = "W or"L"
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“XYUNDAI HY51V16410A Series

TAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

1RAS(13) 1AP(12]
ViH~ 3
RAS \ Z
viL-

CPTAT) ASH(IS)
cgR@e) | | tomA (a5} 1CAS{17)
os Z x
viL- !

1AAL(2T)

ST, con ] LTI iy

READ CYCLE A7)

W_W_E\c::/ IWRP(SS), |(WHHISEY /rpﬂsi%'i. L toACE) »—:imcn:zs;
T I, ./ I
- = @ — . ——
/g /7 N 111/
A Y
i R,

~ toLze) '°‘o§§‘$0 josey Mﬁl(
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*XYUNDAI HY51V16410A Series

TEST MODE

The HYS51V18400A is a DRAM organized 4,194,304 x 4-bit. Itis 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 A0 and A1 are not used. If, upon reading, 4-bit data from 4 sectors connected to one DQ pin
are equal (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 HY51V16400A to enter Test Made. In Test Mode, the 4Mx4 DRAM can be
tested as it it were a 1Mx4 DRAM. WE, CAS-before-RAS cycle (Test Mode In Cycle) puts the HY51V16400A
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
(1/4in case of N test pattern).

TEST MODE IN CYCLE

tRC(1)
tRP{12) 1AAS(13) 1RP(12)
ViH— at i
RAS /
VIL-, S L
tRPC(48)

tCR{21) ICgR44) {CHR(45)

T,

= w1 N
wee " T TITN. wj}//////////////////////////////////////////////////,

HOEF(10) )
WIDQO-\\;’Z:‘ - {L HIGH-Z
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«NYUNDAI

BLOCK DIAGRAM IN TEST MODE

AIC.ADC
NORMAL

TEST

l)'_o/f’.:_l_,:( 1MBLOCK '—l

T e

AIC,ADC
NORMAL

TEST

o__o/:“.{ 1MBLOCK |——‘
e

1MBLOCK

e H

A1C,A0C

—0

1MBLOCK
MC.AC
NonwoL__o/g__J_ IMBLOCK |

T e HT

TEST

1MBLOCK l—

A1C.AC

A1C.A0C
Nonwg,__/_ 1MBLOCK

L e

{MBLOCK

A1C.AC

1MBLOCK

HY51V16410A Series

|

T = o

DOt

B 4675084 000301k '?'?D‘ .
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‘XYUNDAI . HY51V16410A Series

PACKAGE INFORMATION

300 mil 24/28 pin Small Outline J-form Package (J)

0 e o Y o o ﬁmﬁﬁhﬂ—rr

[

UNIT : INCH{mm)

O

L5 o v

0.3380(8.5850)
0.6790(17.2466 0.3300(8.3820)
0.6710{17.0434)

0.3050(7.7470
0.2850(7.4930)

0.0320{0.8128
- 0.0260(0.6604) . 0.1480(3. 7590,

0.13B0(3.5050)
I l w 0.0098(0.248:
L 0.0075(5.1905) ]
£.0200(0 5080) : 0.0400(1.0160
_" L 0.050(1.27)8SC ‘1 0.0160(0.4064) 0.2600{6,6040) 0.0300(0.7620)

300 mil 24/28 pin Thin Small Outline Package (T) (R)

HAAHAASA HHHHHFLT(_(

UNIT : INCH{mm)

O 1l
EEEHHHE HHEHEEHH[]

0.679(17.247) | 0.370(8.398) _
I 0.362(9.185)
0.671(17.043)
0.304(7.722)
0.296(7.518)

0.020(0.508)
0.047(1.200)
‘] 0.014{0.356) 0.039(1.000)
[
(WA | ) s o o

Ay
0.006(0.152) (0.210)
<-l ‘-— 0.050(1.27)BSC 0.000(0.000), &d ——, ,—g‘gf:——%% 0.0089(0.210

0Odeg 0.0047(0.120)
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4 YUNDAI _ HY51V16410A Series

ORDERING INFORMATION

PART NO SPEED |POWER| PACKAGE
HY51V16410AJC  |60/70/80 S0OJ
HY51V16410ASLJC60/70/80 {SL-part SOJ
HY51V16410ATC |60/70/80 TSOP-I
HY51V16410ASLTA60/70/80 |SL-part| TSOP-ll
HY51V16410ARC [60/70/80 TSOP-II(R)
HY51V16410ASLR($60/70/80 | SL-part | TSOP-I{(R)

1AD32-00-MAY94
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