‘XYUNDAI

HY5116410 Series

4M x 4-bit CMOS DRAM with Write-Per-Bit

DESCRIPTION

The HY5116410 is the new generation and fast dynamic RAM organized 4,194,304 x 4-bit with function of
Write-Per-Bit. The HY5116410 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
HY5116410 to be packaged in standard 24/28 pin plastic SOJ, TSOP-Il and Reverse TSOR-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 5V+ 10% tolerence and direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES

Low power dissipation

Max. battery back-up 3.3mW (L-part)

Max. CMOS standby 2.2mW (L-part)
5.5mw

Max. TTL standby 11.0mW

Max. operating

Speed Power
60 495mwW

70 440mw
80 385mwW

Single power supply of 5V+ 10%

TTL compatible inputs and outputs

Fast access Time

Speed tRAC tcac tpC

60 60ns 15ns 40ns
70 70ns 18ns 45ns
80 80ns | 20ns | 50ns

Fast page mode operation

Write-Per-Bit and Multi-bit test capability

Read-Modity-Write capability

CAS-before-RAS, RAS-only, Hidden refresh

4096 refresh cycles / 256ms (L-part)

4096 refresh cycles / 64ms

PIN DESCRIPTION

RAS Row Address Strobe

CAS Column Address Strobe
WB/WE Write-Per-Bit / Write Enable
OE Output Enable

AD-A11" Address Input
W/DQO-W/DQ3J Write mask / Data 1O

Vee Power (+ 5V}

Vss Ground

* A10 and A11 are applied to row address input only.

PIN CONNECTION

vcen 10 2B pVSS
W/DQ0d 2 27 pW/DQ3
HoQig 3 26 pW/DQ2
WR/WED] 4 PCAS
AASH 5 24 pOE
A1 6 23 oA
Al0d 9 20 pA8
A0™ 10 10 pA7
Al 11 18 [pAS
A2d 12 17 pAS
A3d 13 16 mA4
vee 14 15 pvss

TSOP

Reverse TSOP
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This document is a general product description and is subject to change without notice. Hyundai electronics doss not assume any
reponsibility for use of circuits described. No patent licences are implied.
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XYUNDAI HY5116410 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 ‘C
TSTG Storage Temperature -55to 150 ‘C
VIN, VouT Voitage on Any Pin Relative to Vss -1.0t07.0 \
vce Voltage on Vcc Relative to Vss -1.0t0 7.0 \'
los Short Circuit Output Current 50 mA
PD Power Dissipation 0.70 w
TSOLDER Soldering Temperatures 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
Vee Power Supply Voltage 45 5.0 55 \
VIH Input High Voltage 24 - vee+ 1.0 Y
VIL Input Low Voltage -1.0 - 0.8 A

NOTE : All voltages are referenced to Vss.
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XYUNDARI HY5116410 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
LI Input Leakage Current Vss <VIN gvce+ 1.0, 10| 10| pA
(Any Input Pins) All other pins not under test= Vss
Lo Output Leakage Current | Vss< VouT < Vcc, 10| 10| pA
(High Impedance State) | RAS & CAS at ViH
lcc1 | Vec Supply Current, tRC= tRC (min.) 60 -| 90| mA ]| 123
Operating 70 -1 80
80 -| 70
Icc2 | Vo Supply Current, RAS & CAS at ViH, - 2| mA
TTL Standby other inputs > Vss
lccs | Vecc Supply Current, tRc= tRC (mMin.} 60 -] 90! mA| 13
RAS-only refresh 70 -| 80
80 - 70
lcca | Vec Supply Current, tPc= tPC (min.) 60 -1 70 mA| 1,23
Fast Page mode 70 -1 60
80 -| 50
Iccs | Ve Supply Current, RAS & TAS> vecc-0.2v - 1| mA
CMOS Standby L-part - 04 5
lcce | Vcc Supply Current, tRC= tRC (min.) 60 -1 90 mA}| 13
CTAS-briore-RAS refresh 70 -| 80
80 - 70
lcc7 | Vcc Supply Current, tRc= 62.5us, tRASE -1 350 pA [ 145
Battery Back Up TAS= CBRcycling or 0.2V, 300ns
{L-part only) OE & WB/WE= Vcc-0.2V,
AD-A11= Vcc - 0.2Vor 0.2V, tRAS - | 600
W/DQO-W/DQ3= 0.2V, tus
vce - 0.2V, or open
VoL | Output Low Voltage loL= 4.2mA -| 04| V
VoH | Output High Voltage IoH= -5mA 2.4 -V
NOTE :
1. Icc1, lces, Iccs, Icce and lcc7 depend on cycle rate.
2. Icc1 and icca depend on output loading. Specified values are obtained with the output open.
3. It depends on user whether column address is changed or not at least once while FAS= ViL and CAS= Viu,
4. tRagimax.)= 1us is only applied to refresh of battery backup but tRAg(max.)= 10us is applied to normal func-

5.

tional operating.
Iccs(max.)= 0.4mA and Icc7 are applied to L-part only (HY5116410LJC, HY5116410LTC and
HY5116410LRC).
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*XNYUNDAI

HY5116410 Series

AC CHARACTERISTICS

{TA= 0°C to 70°C, Vcc= 5Vt 10%, Vss= 0V, unless otherwise noted.) NOTE : 1, 2, 3

HY5116410JC/TC/RC/LJC/LTC/LRC
# | symBoL PARAMETER 60 70 -80 UNIT | NOTE
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
1] tRC Random Read or Write Cycle Time 110 -] 130 -| 150 -| ns
2| tRwe Read-Modify-Write Cycle Time 155 -| 180 - | 200 ns
3| trc Fast Page Mode Cycle Time 40 -| 45 -| 50 -| ns
4 | tpRWC | Fast Page Mode Read-Modify-Write 85 -1 95 - | 100 -| ns
Cycle Time
5| trac Access Time from RAS -| 60 -| 70 -] 80| ns [4,9,10
6 | tcac Access Time from CAS -1 15 -l 18 -| 20| ns | 49
7| taa Access Time from Column Address -1 30 -1 35 -| 40| ns | 410
8| tcra Access Time from CAS Precharge -| 35 -| 40 -| 45| ns 4
9| tcz CAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Qutput Buffer Turn-off Delay 0] 15 0| 18 0| 20| ns 5
11| T Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Pracharge Time 40 -| 50 -| 60 -| ns
13 | tRAS RAS Puise Width 60| 10K| 70| 10K | 80| 10K | ns
14 | trRasP | RAS Pulse Width (Fast Page Mode) 60 |400K | 70 [400K [ 80 |400K | ns
15 | tRsH RAS Hoid Time 15 -| 18 -] 20 -| ns
16 | tCSH CAS Hold Time 60 - 70 -| 80 -] ns
17 | tCAS CAS Pulse Width 15| 10K| 18| 10K | 20| 10K | ns
18 | tRCD RAS to CAS Delay 20| 45| 20| 52| 20| 60| ms 9
19 | tRAD RAS to Column Address Delay Time 15| 30] 15| 35| 15| 40| ns 10
20 | tcRpP CAS to RAS Precharge Time 5 - 5 - 5 -| ns
21| tcp CAS Precharge Time 10 -1 10 -1 10 -| ns
22 | tAsR Row Address Set-up Time 0 - 0 - 0 -| 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 10 -1 15 -| 15 -| ns
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
29 | tRCH Read Command Hold Time 0 0 - 0 -1 ns 6
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to RAS
31 | tweH Write Command Hold Time 10 -1 15 -| 15 -1 ns
32 | twcr Write Command Hold Time from RAS 45 -| 55 -] 60 -| ns
33 | twp Write Command Pulse Width 10 -1 15 -1 15 -] ns
34 | tRWL Write Command to RAS Lead Time 15 -] 18 -1 20 -| ns
135 | tewL Write Command to CAS Lead Time 15 -| 18 -1 20 -] ns
36 | tDs Data-in Set-up Time 0 - 0 - 0 -| ns 7
37 | tDH Data-In Hold Time 10 -1 15 -| 15 -| ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 50 -| 55 -| 60 -{ ns
39 | tREF Retresh Period (4096 cycles) -| 64 -| 64 -| 64| ms
L-part - | 256 - | 256 - | 256 11
40 | twcs Write Command Set-up Time 0 - 0 - 0 -| ns 8
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*RYUNDAI HY5116410 Series

AC CHARACTERISTICS

(continued)
HY5116410JC/TC/RC/LIC/LTC/LRC
# | SsYMBOL PARAMETER -60 -70 -80 UNIT | NOTE
MIN. | MAX. | MIN. [ MAX_ | MiN. | MAX.
41 | tcwo | CASto WE Delay Time 40 -| 45 -] 45 - ns 8
42 | trwp | RAS 1o WE Delay Time 85 -| 95 - | 105 -| ns 8
43 | tAwD Column Address to WE Delay Time 55 -| 60 -1 65 -| ns 8
44 | tCSR CAS Set-up Time (CBR Cycle) 10 -{ 10 -1 10 -|' ns
45 | tCHR CAS Hold Time (CBR Cycle) 10 - 15 - 15 -1 ns
46 | tRPC RAS to TAS Precharge Time 5 - 5 - 5 -] ns
47 | tept CAS Precharge Time (CBR Counter Test) | 20 -| 25 -| 25 -| ns
48 | tROH RAS Hold Time Reference to OE 10 -| 15 -| 15 -| ns
49 | toea OE Access Time 0| 15 o 18 0| 20| nms
50 [ toeED OE to Data Delay 15 -| 15 -| 15 -| ns
51| toez Output Buffer Turn Oft Delay Time 0| 15 0| 15 0| 15| ns
from OE
52 | toeH OE Command Hold Time 15 -| 15 -] 15 -| ns
53 | tcpwp | WE Delay Time from CAS Precharge 60 -| 65 -1 70 -| ns 8
54 | trHcP | RAS Hold Time from CAS Precharge 35 -| 40 -| 45 -| ns
55| twrp | 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 | twTs Write Command Set-up Time 10 -1 10 -1 10 -| ns
(Test Mode in)
58 | twTH Write Command Hold Time 10 - 10 - 10 -] ns
(Test Mode In)
59 | twes Wirite-Per-Bit Set-up Time 0 - 0 - 0 -| ns
60 | twsH Wirite-Per-Bit Hold Time 10 - 10 - 10 -]l ns
61 | twDs Write-Per-Bit Selection Set-up Time 0 - 0 - 0 -{ ns
62 | twDH Write-Per-Bit Selection Hold Time 10 -1 10 -1 10 -l ns
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YUNDAI HY5116410 Series

NOTE :

1.

W

N s

[ee]

10.

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 CAS-before-RAS initialization cycles
instead of 8 RAS-only refresh cycles are required. The device shouid be carefully initialized to be

prevented from being entered into multi bit test mode during initialization.

AC measurements assume t7= 5ns.

ViH(min.) and Vil{max.) are reference fevels 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.

torFF(max.) and tOEZ define the time at which the output achieves the open circuit condition and is not refer-
anced 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.

. tWCSIRWDCWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data

sheet as electrical characteristics only. If twcs2 twes(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.),

tcwo2 tcwD(min.), tawn taAwp{min.), and tCPWED2 tcPwD(min.), the cycle is a Read-Modify-Write cycle and
data out will contain data read from the selected cell. [f neither of the above sets of conditions is satisfied,
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 refer-

ence point only. If tRCD is greater than the specified tRCD{max.) limit, then access time is controlled by
tCAC.

Operation within the tRAD{max.) limit insures that tRAG{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 controlied by tAa.

11.tREmax.)= 256ms is applied to L-part only (HY5116410LJC, HY5116410LTC and HY5116410LRC).

CAPACITANCE

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

T"SYMBOL | PARAMETER TYP. MAX. UNIT
CIN1 Input Capacitance (A0-A11) - 5 pF
CiNz Input Capacitance (RAS, CAS, WB/WE, OF) - 7 pF
Ccoa Data Input/OQutput Capacitance {(W/DQ0-W/DQ3) - 7 pF
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XYUNDARI HY5116410 Series

TIMING DIAGRAM

READ CYCLE
AS(13) RP(12)
o
AAS - \ Z
tRCO(18) RSH(15)
tCSH(16)
RP(20] 1CAS(17) ICAP(20)

o / \ /

o /

ViL -,
1AR(26}
1RAD(18) WBALET)
RAH(23) tASC(24) 1CAH(28)

o T WD A

e T ==

SR S 11
RAC() oo ezen tOFF(10)

b
VOH = ¥,

WI0Q0-3 HIGH-Z VALID DATA OUT
voL-

EARLY WRITE CYCLE

——ﬁ( b 1AP(12)
- X( r X
o WeD(ty L, 00 WSHOy )
- tesH(t® 1 0000
- Wf'l?_o)* 1CAS(17, CRP(20!
—C‘E VIL— / \ V f
- o T AL2n)
. . wshee| [ waney , | wscee | | toames
S/, T ), T

= WL //////////////// /. //////}///////////////////////////////Z
7 N S

WD§(61 MQH(GZ) 1DS(36) tDH{37)

VIH
wil -3 MASK
bas viL £ : ;: : : ; 2 :g DATA N, VALID DATA N /
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XYUNDAI HY5116410 Series

WRITE CYCLE (OE CONTROLLED WRITE)
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XYUNDAI HY5116410 Series

FAST PAGE MODE READ CYCLE

RASP(14) RP(12)
VIH= 'Jﬁ Z
viL- \
tAHCP (54)
1C5H(16) PO RSH(1S)
1GRP(20) 1RCD(18) 1CAS(17) 1CP(21) ICAS(17) cP(21) CAS(17) {CRP(20
VK=
& -/ N / \ / \ / 11/,
tAR(26)
\RAD(19) RAL(ZT)
sRi22)| [tRaHRy  udcie) | | 1cAmeEs 3c(24) | | 10AH(@S) tadc(ed) | |1cAH(s)
VIH=
A0-11 m ROW @ COLUMN @m COLUMN Wm COLUMN W///// ///// ; ;
VIL~ ! 1 L
YAT) { tAA) taa(7) 1RCH(g)
{RCS(26) woHea) ., |thoses) | womes) , " [dhosien RRH(30)
VIH—
LT A U
viL-,
tRAC(S ICPA(8) 1CPA®)
tCACEE 1CACHS] 1CAC(S),
tOEAYS) 10EAJS) 10EA(MS)
/Y, i " \ Y,
OF
w LI / / / 4
4 $ }
1OFF| 1F) 10FF(10) ‘QEFUOJ
A 1OEZ(51) ch Z(9) tOEZ(51) J«c 291 1OEZ(51)
YOH—
WiDQo-3 HIGH-Z VALID DATA OUT VALID DATA OUT VALID DATA OUT }——
VoL -
FAST PAGE MODE EARLY WRITE CYCLE
L 1RASP(14} AP(12)
ViH -~ *
VIL- B < \
{AHCP(54]
. _msHiE . e msHs) |
wpeeo| [ woops toas7) |, tceeen | 1CAS(17) 1CP(21) 1CAS(17) ICRP(20)
T . T . f
Ths
v 5 N
[ iRaD() - RAL(27)
wsgez)| | RarpRs) 1A4c124 | rcAnEs) | wugc2e)| | 1oames) agcea) | |1caes
VIH—~ &
ot m FOW COLUMN @m COLUMN %E COLUMN W ; ; ; ; ; ; ; ; ;/
IL—~ .
' J CWL35) Ay |
woslao) | | wena wes WOH(a1
WES(S9), |IWEH(S0) | [twe(as, wh) |
L 1T
Vit~ f L
F !WQE@?Ll | _TToghea) | J10Eri(52)
= | | i,
OE
viL— W VA
b 1DHR(@3E) 10ED)50) 1OED)S0)
woser)] [wgrea)  ypsge k:prj@lj s(@s)) | oHE7) s28) | | tomH@E7)
wogea MASK ‘
9 ey VALID DATA IN VALID DATAIN VALID DATA IN f
1
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*XYUNDAI . HY5116410 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RASP(14) L 1RP(12)
ViH
BAS \ \
viL-
1RHCP (54)
1CSH(16) tPRWC{4) RSH(15)
1GAP(20) tRCD(18) tCAS(17) 10P(21 tCAS(17) 1CP(21 1CAS(17) 1CRP(20]
—_ VIH~ L
N \ dA N /
viL-
tAR(26) CPWO(S3) 1CPWDI(53)
tRAD(18) 1RAL{27)
WSR(22)| [1RAHR) 1A40(4) | | CAH(2S) tasC24) | | 1CAH(ZS 1A4C(24) | | tOAH(25)
VIH=
AO-11 m ROW COLUMN / / // COLUMN W // COLUMN // // // // //
ViL~
I 1 l
tRWO(42)
1CWL(36) H F-towias)
AWD(43) FEVTMSE) awgad ! 1AWD(43) L mwiea)
WBS(50)] |IWEH(B0)  tRGS(8) 1CWD(41) wREd) 1CWD{41) twR(ad) 1OWD(41)

e 777X N\ N \

tAA(17, 1AA(17) tAA(17)

tCAC(S TCAC(8) tCAC(S]

jms)

LIOEA(49) LIOE A49) | 10EA(4s)
VIH=
viL—

1OEZ(51 OEZ(51

tRAC(S) OE D50 50 1OED(50)
WOS(E1)) [INDHIBZ) 1y 5, | loHig7) B L LonEn _. 105384 L 12HPT)
VIHIVOH—E MASK 1CLZ(9) tCLZ(s)
w/DQo-3 IN IN o
VILVOL — DATA IN, B
RAS-ONLY REFRESH CYCLE
RC(1)
tRAS(13) 1RP(12)
. VIH— 3
RAS
viL—~ \ Z

ncsrP zalJ !BF’CMT)

V-~
CAS
VIL—

I7§R(22) tRAH(E3)

SR/ ST U,

NOTE : OFE and WB/WE = “H"or'L"
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HY5116410 Series

CAS-BEFORE-RAS REFRESH CYCLE

NOTE  AD-11 and

w0 — T

S N Vi
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s T N T
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- \ /
ey .
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*XNYUNDAI HY5116410 Series

HIDDEN REFRESH CYCLE (WRITE)

RE() tRC(1)

HAS(13) RP(12) 1RAS(13) L tRP(12)
VK- 3
s N N
viL-
AP(20) tACD(18)

tRSH{15’ 1CHRMS tCRP{20)

\ /

i
T U
37 7 R 11 g
«

tttttt

tWOgs1 IWOH(62) 'DS 36 1DH(37)

S /) N ) SR U/
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*XYUNDAI HY5116410 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRAS(13) 1RP(12)

J
VI _JR Z
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S
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*XYUNDAI HY5116410 Series

TEST MODE

The HY5116410 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 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 HY5116410 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 HY5116410 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
cycie 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) L 1RP(12)

s ‘C:: \ / \__

1RPC(48)

1CP{21) tcgrida tCHR(45
VIH-
CAS
VIL-, Vi

wee TN, ST,

1OFF(10)
VOH - L
WiDQO-3 HIGH-Z
woo-—___ F
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*NYUNDAI

HY5116410 Series

BLOCK DIAGRAM IN TEST MODE

1M BLOCK

AIC.ADC

1M BLOCK h

NORMAL
TEST

:14'“' BLOCK I—-’
1MBLOCK

ANak

1MBLOCK

NORMAL
A1C,AOC
TEST
NORMAL
—o
TEST
|
A1C,A0C

TEST

o e

1MBLOCK

TEST

A1C ACC E‘
o_j_ ==

1MBLOCK

NORMAL

NORMAL

TMBLOCK

1MBLOCK

1M BLOCK h

A1C ADC

A1C,A0C
+ TEST
NORMAL
—a

TEST

NORMAL

NORMAL
o

o
TEST

1MBLOCK '—‘1
1M BLOCK }

A1C,A0C
—
TEST
II:I:EI
NORMAL
—o
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*XYUNDAI

HY5116410 Series

WRITE-PER-BIT FUNCTION

The Write-Per-Bit function selectively controls the internal write enable circuit of the HY5116410. When WB/WE is
held "Low" atthe talling edge of RAS during a random access operation, the write mask is 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 "{"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
WE/WE W/DQO-3 Function
H H Don’t Care Write Enable
H L 1 Write Enable
0 Write Mask

WRITE-PER-BIT TIMING DIAGRAM

A0-11

WBWE

W/DG0

Ww/DQt

WwiDQ2

w/DQ3

i

H

ROW

X COLUMN

X/

CORRESPONDING BIT MAP
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‘ Write Data
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L 1—‘ W/DQ3 = WRITE "0"

——— W/DQ2 = NO WRITE (MASKED)
—— WIDQ1 = WRITE "1*
————— — W/DQO = NO WRITE (MASKED)
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NYUNDAI HY5116410 Series

PACKAGE INFORMATION

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

AMmMarram [ I O I Ry

F

UNIT : INCH(mm)

@)

o g o e e e
0 7290(18.5166) | 0.4440(11.2776)
0.7210(18.3134) 1 0.4360(11.0744)
0.4050(10.2870)

0.0320(0 8128 0.3950(10.0330) -
0.0260(0.6604) 0 1480(3 75%0)
" 0.1380(3.5050)

| ' 0.0098(0.2489) f
0.0075(0.1905) _{ l
f
4 L 0 0200(0 5080,
0 050(1 2718SC cJ LoTso!m)L

400 mil 24/28 pin Thin Small Qutline Package (TC) (RC)

0.3800(9 6520
0 3680(9 3472)

0.0300{0 7620)

AAEAHBEA AARBAHAEA

UNIT - INCH(mm)
LUH‘EHT{H T H HHEHJ )
[0.470(11938)
g 0729&‘85‘7) L
0721(18 313) 0.482(11.735)
0.0u(10.262)
0 396(10.058)
000830210 0.047(1.200)

0.040(1.016)

L 0 0047(0 120)_L
’_] L 0020(0.508) Sde J 0.023(0 584) X
0.050(1 27)BSC *J Lo 014(0.356) 0deg 0.017(0.432) 0.002(0.050)
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XYUNDAI

ORDERING INFORMATION

HY5116410 Series

PART NO SPEED POWER PACKAGE

HY5116410JC 60/70/80 SOJ

HY5116410LJC | 60/70/80 | Lpar SOJ

HY5116410TC | 60/70/80 TSOPI

HY5116410LTC | 60/70/80 | Lpart | TSORII

HY5116410RC | 60/70/80 TSOP-II(R)

HY5116410LRC | 60/70/80 | Lpatt | TSORII(R)
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