HY51V4410B Series
*XYUNDAI 1M x 4-bit CMOS DRAM with Write-Per-Bit
PRELIMINARY
DESCRIPTION

The HY51V4410B is the new generation and fast dynamic RAM organized 1,048,576 x 4-bit with function of
Write-Per-Bit. The HY51V4410B 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
HY51V4410B to be packaged in a standard 20/26 pin plastic SOJ, TSOP-Il and Reverse TSOFP-II.

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 3.3V4+ 10%tolerance and direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION

» Low power dissipation WO 10 vss
Max. battery back-up 0.54mW (L-part) wa%mmﬁ 5 ::wé‘??
Max. CMOS standby 0.54mW (L-part) s 43

3.6mwW

Max. TTL standby 7.2mwW
Max. Self refresh 0.54mWwW
Max. operating
Speed Power

60 324.0mwW

70 288.0mwW

80 252.0mW
Single power supply of 3.3V+ 10%
TTL compatible inputs and outputs
Fast access Time
Speed tRAC tcac tpc

60 60ns | 15ns | 40ns |

70 70ns 20ns 45ns
80 80ns | 25ns | 50ns BLOCK DIAGRAM

Fast page mode operation WIDQ0 WDQ1 WDQ2 W/DGS
Write-Per-Bit and Multi-bit test capability
Read-Modify-Write capability
CAS-before-RAS, HAS-only, Hidden refresh
and Self refresh

1024 refresh cycles / 128ms (L-part)

1024 refresh cycles / 16ms

GENERATOR
PIN DESCRIPTION oo
R PHEDE‘%ODER
RAS Row Address Strobe nede
CAS Column Address Strobe oo B || ooErmEsH
WE/WE Write-Per-Bit/Write Enable Mo S
OE Output Enable ot 5| | Soomeen
AD-A9 Address Input %o £ Sl Row MEmoRy
O
W/DQO-W/DQ3| Write Mask/Data 10 R R e PECOER | rotssrene
vce Power (+ 3.3V) fo)
Vss Ground B o xS CLOCK I SUBSTRATE voo
RAS GENERATOR QENERATOR VvSS

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

HY51V4410B Series

e

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 ‘Cc
TSTG Storage Temperature -55to0 150 ‘C
VIN, VOUT Voltage on Any Pin Relative to Vss -0.5t0 4.6 \'/
vce Voltage on Vcc Relative to Vss —0.5t0 4.6 Vv
l0s Short Circuit Output Current 20 mA
Pp Power Dissipation 0.90 w
TSOLDER Soldering Temperaturge 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 Supply Voltage 3.0 3.3 3.6 \
VIH Input High Voltage 2.0 - Vee+ 0.3 \'/
VIL Input Low Voltage -0.3 - 0.8 \'J

NOTE : All voltages are referenced to Vss.

204 1AC14-00-MAY94
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*XYUNDAI

HY51V4410B Series

DC CHARACTERISTICS

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

UNIT | NOTE |

SYMBOL | PARAMETER TEST CONDITIONS SPEED/ | MIN. [MAX
POWER
ILi input Leakage Current VSs< VIN < Vec+ 0.3V -10] 10| mA
(Any Input Pins) All other pins not under test= Vss
Lo Output Leakage Current Vss< VouTs Vee 10| 10| pA
(High impedance State) RAS & CAS at ViH
Ilcc1 | Vec Supply Current, tAC= tRC (min.) [ 60 -] 80 mA| 1,23
Operating 70 -| 80
80 -| 70
Iccz | Voc Supply Current, RAS & CAS at VIH, - 1| mA
TTL Standby other inputs> Vss
Icca | Vee Supply Current, tRC= tRC (min.) 60 -1 90| mA| 13
RAS-only refresh 70 -| 80
80 -1 70
lcca | Vce Supply Current, tPC= tPC (min.) 60 -] 80 mA | 1,23
Fast Page mode 70 -| 50
80 -| 40
lccs | Vee Supply Current, RAS & CAS > Vcc-0.2V - 1] mA
CMOS Standby L-part -[{0.15 5
lcce | Voo Supply Current, tRC= tRC (min.) 60 -1 90| mA| 1,3
CAS-before-RAS refresh 70 -| 80
80 - 70
lcc7 | Vee Supply Current, tAC= 125us, tRAS< 1us -1 200 pA | 1,45
Battery Back Up CAS= CBR cycling or 0.2V
(L-part only) OFE & WB/WE= Vcc-0.2V,
AO-A8= Vcc—0.2Vor 0.2V
W/DQO-W/DQ3= 0.2V, Vcc-0.2V
or open
lccs | Vee Supply Current, RAS & CAS<0.2V 6
Seilf Refresh other pins same as lcc7 -1 200 | pA
{Sl-part only)
VoL Output Low Voltage IoL= 2.0mA -| 04 V
|__VoH [ Output High Voltage IOH= —2.0mA 24 v
NOTE :

1. lcct, Iccs, Ieca, Iccs and Icc7 depend on cycle rate.
2. lcc, Iecs, Icca and Iccs are dependent on output loading. Specified values are obtained with the output

open.

3. lcc is specified as average current. Icci, Icc3, lccs, Address can be changed maximum two times while
while RAS= VIL. Icc4, Address can be changed maximum once while CAS= ViH.

4. Only tRagimax.)= 1us is applied to refresh of battery backup but tRagmax.)

tional operation .

= 10us is applied to normal func-

5. lccs(max.)= 0.15mA and Icc7 are applied to L-parts (HY51V4410BLJ, HY51V4410BLT, HY51V4410BLR
HY51V4410BSLJ, HY51V4410BSLT, ans HY51 V4410BSLR.)
6. lcce is applied to SL-parts only (HY51V4410BSLJ, HYS1V4410BSLT and HY51V4410BSLR)

1AC14-00-MAY94
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*XYUNDAI

HY51V4410B Series

AC CHARACTERISTICS

(Ta= 0°C to 70°C, Vec= 3.3Vt 10%,

Vss= 0V, uniess otherwise noted.) NOTE : 1, 2, 3.13

B 4L?5088 0002560 4TS HE

HY51Va410BJ/BT/BR/BLJ/BLT/BLR/
BSLJ/BSLT/BSLR
# | sYmBOL PARAMETER 80 -70 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. [ MIN. [MAX.
1| tRC Random Read or Write Cycle Time 110 - {130 -| 150 -| ns
2 | tRWC Read-Modify-Write Cycle Time 150 - | 180 -| 210 -| ns
3| trc Fast Page Mode Cycle Time 40 -| 45 -] S0 -t ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 80 -t 95 -1 110 -| ns
Cycle Time
5 | tRAC Access Time from RAS -| 60 -| 70 -| 80} ns |49,10
6 | tcAC Access Time from CAS -] 15 -1 20 -1 20| ns | 49
7| tAA Access Time from Column Address -| 30 -| 35 40| ns | 4,10
8 | tcPA Access Time from CAS Precharge -| 35 -1 40 -] 45| ns | 4,15
9| tez CAS to Output Low Impedance 0 - 0 - 0 -1 ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 15 0| 20 0 25| ns 5
11| T Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 40 -| 50 -| 60 -| ns
13 | tRAs RAS Pulse Width 60 | 10K | 70| 10K| 80| 10K | ns
14 | trasp | RAS Pulse Width (Fast Page Mods) 60 200K | 70 [200K | 80 [200K | ns
15 | tRSH RAS Hold Time 15 -] 20 -1 20 -1 ns
16 | tCsH CAS Hold Time 60 -1 70 -| 80 -| ns
17 | 1CAS CAS Pulse Width 15 { 10K | 20| 10K 20 | 10K | ns
18 | tRCD RAS to CAS Delay 15| 45| 20| 50| 20| 60| 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 -i ns 15
21| tcp CAS Precharge Time 10 -| 10 -] 10 -| ns 17
22 | tASR Row Address Set-up Time 0 - 0 - 0 -1 ns
23 | tRAH Row Address Hold Time 10 - 10 -1 10 -| ns
24 | tasc Column Address Set-up Time 0 - 0 - 0 -| ns 14
25 | tcAH Column Address Hold Time 15 - 15 - 15 -1 ns 14
26 | tAR Column Address Hold Time from RAS 50 - 55 - 60 -| ns
27 | tRAL Column Address to RAS Lead Time 30 -| 35 -| 40 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -| ns 14
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns | 614
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to RAS
31 | twcH Write Command Hold Time 15 - 15 - 20 -1 ns 14
32 | tWCR Write Command Hold Time from RAS 50 -| 55 -1 60 -| ns
33 | twp Write Command Pulse Width 15 - 15 - 20 -| ns
34 | tRWL Wirite Command to RAS Lead Time 15 -| 20 -1 20 -| ns
35 | tCewL Write Command to CAS Lead Time 15 -l 20 -1 20 -| ns 16
36 | tDs Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | tDH Data-In Hold Time 15 -1 15 -1 20 -1 ns 7
38 | toHR Data-In Hold Time Referenced to RAS 50 -| 55 -| 60 -| ns
39 | tREF Refresh Period (1024 cycles) -1 16 - 18 -1 16 | ms 12
L-part -| 128 -| 128 -| 128 1
40 | twcs Write Command Set-up Time 0 - 0 - 0 -| ns | 8,14
206 TAC14-00-MAYS4




‘XYUNDAI HY51V4410B Series

AC CHARACTERISTICS

(continued)
HY51V4410BJ/BT/BR/BLY/BLT/BLR/
BSLJ/BSLT/BSLR
# | SYMBOL PARAMETER 50 70 -80 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. | MIN. | MAX.
41| tcwp | CASto WE Delay Time 35 -| 40 40 -| ns 8
42 | tRWD RAS to WE Delay Time 80 -1 95 -{ 110 -] ns 8
43| tAawp Column Address to WE Delay Time 5| -| 60 -1 70 -| ns 8
44| tcsh CAS Set-up Time (CBR Cycle) 5 - 5 - 5 -| ns 14
45| tCHR CAS Hold Time (CBR Cycle) 10 -1 10 -1 10 - ns 15
46| tRPC RAS to CAS Precharge Time 5 - 5 - 5 -| ns 14
47 | tCPT CAS Precharge Time (CBR Counter Test) | 30 -| 35 - 40 -| ns 17
48| tROH RAS Hold Time Reference to OF 10 -/ 10 - 10 -| ns
49| toEA OE Access Time -] 15 -| 20 -| 20| ns
50| toep OFE to Data Delay 15 -1 20 - 20 -| ns
51| toez Output Buffer Turn Off Delay Time 0 15 0! 20 0] 20| ns 5
from OE
52| tOEH OE Command Hold Time | 15 -1 20 - 20 -1 ns .
53| tcpwp | WE Delay Time from CAS Precharge 55 -| 65 -1 75 -| ns 8
54| trHcP | RAS Hold Time from CAS Precharge 35 -| 40 -| 45 -| ns
55| twmp WE to RAS Precharge Time (CBR Cycle) 10 -| 10 -1 10 -| ns
56| twrH WE to RAS Hold Time (CBR Cycle) 10 - 10 -] 10 -| ns
57| twrs Write Command Set-up Time 10 - 10 - 10 -] ns
(Test Mode In)
58| twrH Write Command Hold Time 10 - 10 - 10 -1 ns
(Test Mode In)
59 | twes Write-Per-Bit Set-up Time 0 - 0 - 0 -| ns
60| tweH Write-Per-Bit Hold Time 10 -| 10 -1 10 -| ns
61| twps Write-Per-Bit Selection Set-up Time 0 - 0 - 0 -| ns
62| twDH Write-Per-Bit Selection Hold Time 10 -1 10 -1 10 -| ns
63| trass | RAS Pulse Width (Self Refresh) 100 -| 100 -1 100 -| ps
64| tRPS RAS Precharge Time (Self Refresh) 130 -| 150 -1 180 -| ns
65| tcHs CAS Hold Time from RAS (Self Refresh) | -50 -| -50 -| -50 -| ns
1AC14-00-MAY94 297
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XYUNDAI HY51V4410B Series

AC CHARACTERISTICS IN TEST MODE notE 18

HY51Va410BJ/BT/BR/BLJ/BLT/BLR/
BSLJ/BSLT/BSLR
# | sYmMBOL PARAMETER — 60 70 B0 | UNIT | NOTE
MIN. | MAX. | MIN. [MAX. | MIN. | MAX.
1! tRC Random Read or Write Cycle Time 115 -| 135 -| 155 -| ns
2| tARWC Read-Modify-Write Cycle Time 155 -| 185 -| 215 -{ ns
3] tPC Fast Page Mode Cycle Time 45 -1 50 -| 55 ‘| ns
4 [ tPrwc | Fast Page Mode Read-Modify-Write 85 -| 100 -| 115 -| ns
Cycle Time
5| tRac Access Time from RAS -| 65 -| 75 -| 85} ns |49,10
6| tCAC Access Time from CAS -1 20 -1 25 -1 30| ns 4.9
71 tAA Access Time from Column Address -| 35 -| 40 -{ 45| ns | 4,10
8| tcpa Access Time from CAS Precharge -] 40 -] 45 -| 501} ns 4
13 | tRAS RAS Pulse Width 65| 10K 75| 10K| 85| 10K | ns
14 | trasp | RAS Pulse Width (Fast Page Mode) 65 200K | 75 [200K| 85 [200K | ns
15| tRSH RAS Hold Time 20 -] 25 -| 25 -| ns
16| tCsSH CAS Hold Time 65 - 75 -| 85 -| ns
17 | tCAS CAS Pulse Width 20| 10K 25 | 10K 25| 10K | ns
27 | tRAL Column Address to RAS Lead Time 35 - 40 -| 45 -| ns
41| tcwp | CAS to WE Delay Time 40 -| 50 -| 50 -| ns 8
42 | tRWD RAS to WE Delay Time 85 -| 100 -1 115 -| ns 8
43 | tAwD Column Address to WE Delay Time 55 -| 65 -1 75 -| ns 8
49 | tOEA OE Access Time -1 20 -| 25 -| 25| ns
50 | toED OE to Data Delay 20 - 25 -1 25 -{ ns
52 | toEH OE Command Hold Time 20 - 25 -1 25 -| ns
208 1AC14-00-MAY94
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*‘XYUNDAI HY51V4410B Series

NOTE :

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

2. It RAS= Vss during power-up, the HY51V4410B 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 TAS track with Vcc 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.

. 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 CTAS leading edge in early write cycles and to WB/WE leading edge in
Read-Modify-Write cycles.

8. tWCS, tRWD, tCWD, tAWD and tcPWD are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. If twesz 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.),
tcwoz tewD(min.), tawp= tawp(min.), and tcPwoz tcPwp(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 tRep is greater than the specified tReD(max.) limit, then access tims 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.tRERmax.)= 128ms is applied to L-Parts (HY51V4410BLJ/BSLJ, HY51V4410BLT/BSLT and
HY51V4410BLR/BSLR).

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

13.When TAS goes low, 4-bits data are written into the device.

14.These parameters are determined by the earlier falling edge of CAS.

15.These parameters are determined by the later rising edge of CAS.

16.tcwL must be satisfied by TAS for 4-bits access cycles.

17.1CP and tCPT are measured when CAS is high state.

18.These specifications are applied to the test Mode.

[SLIF S ]

N,

CAPACITANCE
TA= 25°C, Vocc= 5V+ 10%, Vss= 0V, f=_1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TYP. MAX. UNIT
CiNt Input Capacitance (A0-A9) - 5 pF
CIN2 Input Capacitance (RAS, CAS, WB/WE, OF) - 7 pF
Coba Data Input/Output Capacitance (W/DQO-W/DQS3) - 7 pF
1AC14-00-MAY94 209
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HY51V4410B Series

TIMING DIAGRAM
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HY51V4410B Series

WRITE CYCLE (OE CONTROLLED WRITE)

- | —
m T N\ T an
. B = XTI
| — N
we ™ T N I
il
S A, S
WDS(81 (62) 1OE00) = h—u—<l
s T s XTI
READ-MODIFY-WRITE CYCLE
—
w T ; - .
o T O 5@////////////////////// A
- S
=t L) |
= TN -
SN/, oy S— BT 2. T Y
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*NYUNDAI

HY51V4410B Series

FAST PAGE MODE READ CYCLE

tRASP(14) tRP(12]
vii——
" Ve \ 1RHCP(54) Z
CSH(16) - tPC(3) ___WmSH1S) |
(C&LZ_QL tRCD({18) ICAS(17) 1CP21) ___&CA_S{E)__4 1CP(21 ICAS(17] 1CAP(20]
1RAD 19|A e wmaLe7) |
msm .K_HMQS) tA$C(24] tCAH(25) !AS.Q@:L 1CAH(2S; A .9(2_4)4 1CAH(25]
209 ‘C:: Aow COLUMN _ﬁ COLUMN m COLUMN / / / / / / / / / /A
!ROS(ZG) A tACH(29} = = HC‘ASA((:B)) tRCH(29) | — tRCS(28) tRRH(30) MT)
s o /1111 \ N
tRAC(S) 1CPA(8 | crag |
CAC(E) ICAC(S 1CAC(S
1OEAMI} 1OEA(49) 10EA($9)
= WIS W LI X
_lcze :oef: i _lewze vcEz@%wm oz OEZ(5) fmo,
WIDQO; - HIGH-Z 4@ VALID DATA OUT VALID DATA QUT VALID DATA OUT
VOL -
FAST PAGE MODE EARLY WRITE CYCLE
tRASP{14) 1RP(12)
me TN 2N
tRHCP(54)
1CSH(6) PC(3) 1RSH(15)
m tRCD(18) tCAS(17) P21 1CAS(17) tCP(21 ICAS(17 tCRP{20]
= " \ > C )
tRAD 19“m = N 1RAL(27)
wsgea) | [1RAEs)  Kgole), LICAHES) 1ASC(24)| | 1CAH(2S ugca | [ canes)
A8 \c::m ROW COLUMN @m COLUMN m COLUMN /// ////////A
! L 1CWL(35) ' towL(3b) L IRWL(34]
MCS.‘_OL tWCH(31 MCS:QL WCH(31, WCS{40) m
WBS(59)| |IweH(s0) we3) | L [we@s WP(33
__VIH
T
WCR(32)
R A A T
WoSe1 _r_vgn(sz)'m";@ 1DH(7 {DS(28)] | tDH(a7) pse)| | 1DH(37)
W/Doooc:: oA VALID DATA IN VALID DATA IN VALID OATA IN / / / / / / / / / / / / / //

Bl 4575088 000256k 913 HR
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HY51V4410B Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

VIL—

CAS /‘
VIL

RASP(14) 1RP(12
VI 3&
. . PAWCH) RSH(IS
IRCD(18) (CAS(17) 1CP{21 1CAS(17) 1CP(21) 1CAS(17) {CAP(20)
\ !
1AR(26) . | _tCPWD(53) ; ICPWD(S3)
1RAD(19) " 1RAL(27)
22) | |1RAHERS)  1AgCeq) | | rcanes) tASC tCAH(25 ASC(24) | | tCAH(2S)

o T KO o XTI o M e T

[ | mwow
1CWL(35) f— M k-rowas
W35
TAWD(43) — (3p) AWD(43) AWD(43) 4 rRwes
tWBS(59 (80) m:g@l tCWO(41) (33) CWD(41) IWR(3d) ICWD(41) tWP(33)
)| i
® i
AA(7)
CAC(6Y
1OEA(49) [
VIH -
viL—
{OEZ(51
tRAC(S tOED(50
WDS§(81 MH(SZ) 10L2Z(9) 10$(38) | tDH(37)
VIHVOH —
MASK
/DQ0-3 ou N IN
VILVOL -, DATA N,

RAS-ONLY REFRESH CYCLE

viL-

VIH «“—Jx

tRC{1)

tAAS(13) tAP(12)

RCTP (20)

!ﬂPG(?)

ViH-
Cas
ViL -,

R{22 IRAH(T)

\/

ViH -
AO-9

VIL -,

ROW

A

NOTE : DEand WB/WE = "H"or"L"
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«XYUNDAI HY51V4410B Series

TAS.BEFORE-RAS REFRESH CYCLE

= " | I

vl

7 1

JOFF(10)
YOH~ K

wao-3
oL

'4 HIGH-Z

NOTE : A0-9and OE = "H"or"L"

HIDDEN REFRESH CYCLE (READ)

. . D = - R
_ .cnprg)_ meDpe) ASH1S) iCHR(S) 1oRP(20)
w T N
T | e
S/, I ), S Y/ A A
T ol e
. [ T
e T | S/ I
= WV ) Wy,
1RAGIS) o
wmqo%(::: HIGH 2 o % VALID DATA DUT ——rianz
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HY51V4410B Series

HIDDEN REFRESH CYCLE (WRITE)

tRC(1) - tRC(1)

w TN ‘ S
| E——— -

=/ o N /

SR/ S ) T

S, %U/ ~

LI

i,

tDHR(38]

ttttt IWRQH(62) IDS(36,

[ ioriez) |
10 DATA I

S

CAS-BEFORE-RAS SELF REFRESH CYCLE

ViH—

NOTE : A0-9, WB/WE and OE = "H" and "L"

1RASS63) - 1RPSIB4)

CGR44)

4
1CHYe5)
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XYUNDAI HY51V4410B Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

_WRAS(13) RP(12
-}
AAS
viL-

tCPT{47) tRSH(15)

ICER(44 CHR(45) 1CAS(17)
VIH=
s T\ \
viL- }

tAAL(27)

A R A

<]

LI

READ CYCLE JAA(T) tARK(30)

-wm:': L IWRP(SS)] |WAH(SE) /rM 1CAC mcu:z;
O v R, . i
w70 N N\ W

L Y T,

10S(36; 10H(37)
VIH- y, X
W/DQO0-3 HIGH-Z 4 VALID DATA IN 4 HIGH-Z
ViL-

READ-MODIFY-WRITE cvcn.ﬁ - Fwn
1WRP(55) 1WRH(58) 1RCS(28] CWD(41 WP
o (CAC(E]
1OEA(49)
= vv'.fi/////////////////////////////%[,
woLze) 'Ozf.rm50 10s(8)] | DHEZ
wioGos - HIGH-Z % out N ((
VILVOL ~
306 1AC14-00-MAYS4
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*XYUNDAI HY51V4410B Series

TEST MODE

The HY51V4410B is a DRAM organized 1,048,576 x 4-bit. It is internally organized 524,288 x 8-bit. In Tast Mode,
data are written into 8 sectors (Each is composed of 512K bits) in paralle! 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 HY51V4410B to enter Test Mode. In
Test Mode, the 1Mx4 DRAM can be tested as if it were a 512Kx4 DRAM. WE, TAS-before-RAS cycle (Test Mode
In Cycle) puts the HY51V4410B into Test Mode and CAS-before-RAS or RAS-only refresh cycle puts it back into
Normal Mode. In Test Mode, WE, TAS-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

tRC{1)
RP(12) IRAS(13} 1RP(1
VIH-
RAS S
VIL- / .
IRPC(48
1CP(21 IR ICHR(48)

= / T,

I I

T

YOFF(10)

[Pasud

VOH—
W/DQ0-3 Ig HIGH-Z
VOL -~

TACT4-00-MAYS4
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“NYUNDAI

HY51V4410B Series

BLOCK DIAGRAM IN TEST MODE

TEST

NOFIMAL

TEST 7

NORMAL

o
TEST

O—L_ 512K BLOCK

] o |
512K BLOCK

ﬁ

» >

ADC
NORMAL 512K BLOCK

512K BLOCK

_‘U O—‘O

O

L -

512K BLOCK

n m{ |m

512K BLOCK

><
l_____o——*’

[To

512K BLOCK

512K BLOCK

ﬁ

T

TEST

|
NORMAL

L\“?'
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*UYUNDAI HY51V4410B Series

WRITE-PER-BIT FUNCTION

The Write-Per-Bit function selectively controls the internal write enable circuit of the HY51V4410B. When WE/WE
is held "Low" at the falling edge of RAS during a random access operation, the write mask is enabled. At the
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
CAS WB/W& W/DQO-3 Function
H H Don’t Care Write Enable
H L 1 Write Enable
0 Write Mask
WRITE-PER-BIT TIMING DIAGRAM CORRESPONDING BIT MAP
CRT DISPLAY
_ - —
e / QOO0 O0OOO0O
Q0000000000 | @ warer
Ty “r ojoeolele] ©] Yeleoeole
BN e € o
Y G G / SO0 FO V00O | O roware
@O 9@ o] eole]ele OQ J
wean 7N e ST TTTITTT T [ I |t woco ware o
W/DQ2 = NO WRITE {MASKED)
woQat /fff/ EWEQ{!{!/ WRITE "1- er:::i{ xm:::a:;E(MASKED)
weaz  [f/N s Ty
‘WO ENABLEQ;;;;>>IWRHE'V/;;;;;;;/
| E—
1AC14-00-MAY94 309

4750488 0002573 053 E=A



NYUNDAI HY51V4410B Series

PACKAGE INFORMATION

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

moc;ome o W 1 s B o O o

¥
UNIT : INCH{mm)
T ] | lamen
0.3380{8.5880)
0.6790(17.2468)
0.6710(17.0434) 0.3300(8.3820)
0.3050(7.7470)
0.2050(7.4830)
0.0320(C.8128)
0.0260(C.6604) o
[0.1380(3.5050)

l 0. (0.2489)
0.0075{0.1905) l _
i =
__’ L_ ‘! 0.0200{0.5080) = =
0.050{1.27)BSC 0.0160(0.4064) 0.2600(8.6040) 0.0300{0.7620)

300 mil 20/26 pin Thin Small Outline Package (T) (R)

HBHAAHA ABEBAB T
UNIT : INCH(mm)
" 1
HEHHEE HHEHHE]
0.679(17.247) _I 0.370{9.388)
0.671(17.043) -t 0.362(8.185)
0.304(7.722)
0.296(7.518)
0.020(0.
‘l 0.014(0.356) ::g;;( ::x)
T aij’- T
__l L_ _ossprsn 1 JL‘M‘L@ 0006500210 I
0.050{1.27)BSC 0.000(0.000) Soe por0ssq _000e0210)
810 1AC14-00-MAY84
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*XYUNDAI

HY51V4410B Series

ORDERING INFORMATION

PART NUMBER SPEED POWER | PACKAGE
HY51V4410BJ 60/70/80 SOJ
HY51V4410BLJ 60/70/80 L-part SOJ
HY51V4410BSLJ | 60/70/80 | SL-part SOJ
HY51V4410BT 60/70/80 TSOR
HY51V4410BLT 60/70/80 Lpart | TSOP-Ii
HY51V4410BSLT | 60/70/80 | SL-part | TSOP-II
HY51V4410BR 60/70/80 TSOP-I(R)
HY51V4410BLR 60/70/80 L-part | TSOP-H(R)
HY51V4410BSLR| 60/70/80 | SL-part | TSOP-II(R)
1AC14-00-MAYS4
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