HY514410B Series
*XYUNDAI 1M x 4-bit CMOS DRAM with Write-Per-Bit

DESCRIPTION

The HY514410B is the new generation and fast dynamic RAM organized 1,048,576 x 4-bit with function of
Write-Per-Bit. The HY514410B 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
HY514410B to be packaged in a standard 20/26 pin plastic SOJ, TSOPIl and Reverse TSOP-II.

The package size provides high system bit densities and is compatible with widely available automated testing
and insertion equipments. System ariented feature includes single 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

Max. battery back-up 1.1mW (L-part)

Max. CMOS standby 0.825mW (L-part)
5.5mw

Max. TTL standby 11.0mW

Max. Self refresh 1.1mW (SL-part)

Max. operating
Speed Power
50 550.0mwW
60 495.0mw
70 440.0mwW

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

Speed trAaC tcac trc
50 50ns 15ns 35ns
60 60ns 15ns | 40ns
70 70ns 20ns 45ns

Fast page mode operation W00 W1 WDG2 Winas

Wirite-Per-Bit and Multi-bit test capability

-
BUFFER

Read-Modify-Write capability
CAS-betore-RAS, RAS-only, Hidden refresh
and Self refresh

1024 refresh cycles / 128ms (L-part) e —
1024 refresh cycles / 16ms COLUMN

CLOCK
QENERATOR

DATA IN
BUFFER

PIN DESCRIPTION

[ [ cowumn
PREDECODER COLUMN
RAS Row Address Strobe b é - Preoeen
CAS Column Address Strobe pegion i SENSE AMP
WEBWE Write-Per-Bit/Write Enable Mo oo
OE Output Enable o § colren
A0-A9 Address Input a2 o £ i Row MEMORY
W/DQO-W/DQ3] Write Mask/Data 10 R N PREOER | osasrene
vee Power (+ 5V) o —
Vss Ground A CLOOK J SUBSTRATE vee
o cenenaTor [0 VS

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

ABSOLUTE MAXIMUM RATINGS

HY514410B Serles

——————————————————————————— e

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 ‘C
TsTG Storage Temperature -56510 150 ‘C
VIN, VouT Voitage on Any Pin Relative to Vss -1.0t07.0 \
vcc Voltage on Vcc Relative to Vss -1.0t0 7.0 \
los Short Circuit Output Current 50 mA
PD Power Dissipation 0.90 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 Supply Voltage 4.5 5.0 5.5 Vv
ViH Input High Voltage 2.4 - Vee+ 1.0 Vv
ViL Input Low Voltage -1.0 - 0.8 \')

NOTE : All voltages are referenced to Vss.
1AC13-00-MAYS4
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*NYUNDAI

HY514410B Series

DC CHARACTERISTICS

(TA= 0'C to 70°C, Vcc= 5V 10%, VSs= OV, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS SPEED/ | MIN. [MAX | UNIT| NOTE
POWER
1Lt Input Leakage Current Vssg VINS 6.5V, 10| 10| pA
{Any Input Ping) All other pins not under test= Vss
Lo Output Leakage Current | Vss< VouTs 5.5V, 10| 10 pA
(High Impedance State) | RAS & TAS at ViH
lcc1 | Ve Supply Current, tRC= tRC (min.) 50 -1 100 mA [ 123
Operating 60 -l 90
70 - 80
Iccz | Vee Supply Current, RAS & CAS at ViH, - 1| mA
TTL Standby other inputs2 Vss
lcca | Vcc Supply Current, tRC= tAC (min.) 50 <1100 mA| 1,3
RAS-only refresh 60 -| 90
70 -| 80
lcca | Vee Supply Current, tPC= tPC (min.) 50 -1 70| mA| 1,23
Fast Page mode 60 -| 60
70 -1 50
lccs | Ve Supply Current, RAS & CAS > Vec-0.2v - 1| mA
CMOS Standby L-part - 0.5 5
lcce | Vce Supply Current, tRC= tRC (min.) 50 -1 100 mA| 1,3
CAS-before-RAS refresh 60 -| 90
70 -| 80
lccr | Ve Supply Current, tRC= 125ps, tRASS 1us - 200 pA | 1,45
Battery Back Up CAS= CBRcycling or 0.2V
(L-part only) OE & WE= Vcc-0.2V,
A0-A9= Vcc-0.2Vor 0.2V
W/DQO-W/DQ3= 0.2V, VCC-0.2V
or open
lccs | Vec Supply Current, RAS & CAS< 0.2V 6
Self Refresh other pins same as Icc7 -1 200 | pA
(SL-part only)
VoL Qutput Low Voitage loL= 4.2mA - 04| V
VOH | Output High Voltage loH= ~5mA 24 -V
NOTE :

1. lect, lees, Iccs, icce and Icc7 depend on cycle rate.
2. Icey, lecs, Icc4 and lccs are dependent on output loading. Specified values are obtained with the output

open.

3. lcc is specified as average current. Icct, lccs, Ices, Address can be changed maximum two times while
RAS= VL. Iccs, Address can be changed maximum once while CAS= VIH.

4. Only tRAS(max.)=
tional operation .

5. lccs(max.)= 0.15mA and Icc7 are applied to L-parts (HY514410BLJ, HY514410BLT, HY514410BLR,
HY514100BSLJ, HY514100BSLT, and HY514100BSLR).

6. lccs is applied to SL-parts only (HY514410BSLJ, HY514410BSLT and HY51441 0BSLR)

11s is applied to refresh of battery backup but tRAS(max.)= 10us is applied to normal func-
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YUNDAI

AC CHARACTERISTICS

(TA= 0°C to 70°C, Vce= 5V+ 10%,

HY514410B Series
-xnyesm O OO O

Vss= 0V, unless otherwise noted.) NOTE : 1, 2, 3,13

HY514410B/BT/BR/BLY/BLT/BLR/
BSLJ/BSLT/BSLR
# | SYMBOL PARAMETER -50 60 70 | UNIT [ NOTE
NiN. [MAX. | MIN. |MAX. | MiN. | MAX.
1{ 1RC Random Read or Write Cycle Time 90 -1 110 - | 130 -| ns
2 | tRWC Read-Modify-Write Cycle Time 130 -| 150 -1 180 -| ns
3] tpc Fast Page Mode Cycle Time 35 -| 40 -1 45 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 75 -| 80 -| 95 -] ns
Cycle Time
5| tRAC Access Time from RAS -| 50 -| 60 -| 70} ns [4,9,10
6 | tCAC Access Time from CAS -1 15 -1 15 -] 20| ns | 49
7| tAA Access Time from Column Address -| 25 -1 30 -| 3| ns | 410
8| tcPa Access Time from CAS Precharge -| 30 -| 35 -| 40| ns | 4,15
9| toz TAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 15 0| 15 0| 20| ns 5
11 ] T Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 { tRP RAS Precharge Time 30 -| 40 -| 50 -| ns
13 | tRAS RAS Pulse Width 50 | 10K | 60 ] 10K| 70| 10K | ns
14 | trasp | BRAS Pulse Width (Fast Page Mode) 50 [POOK | 60 200K | 70 [200K | ns
15 | tRSH RAS Hold Time 15 -{ 15 -| 20 -1 ns
16 | tCSH CAS Hold Time 50 -| 60 -| 70 - ns
17 | tCAS CAS Pulse Width 15| 10K | 15| 10K| 20| 10K | ns
18 | tRCD RAS to CAS Delay. 15| 35| 15| 45| 20| 50| ns 9
19 | tRAD RAS to Column Address Delay Time 10| 25 15| 30| 15| 35| ns | 10
20 | tCRP CAS to RAS Precharge Time 5 - 5 - 5 - ns | 15
21| tcp CAS Precharge Time 10 -4 10 -| 10 -| ns | 17
22 | tAasr Row Address Set-up Time 0 - 0 - 0 -| ns
23 | t1RAH Row Address Hold Time 8 -1 10 - 10 -| ns
24 | tasc Column Address Set-up Time 0 - 0 - 0 -| ns 14
25 | tcAH Column Address Hold Time 15 -1 15 -1 15 -| ns 14
26 | tAR Column Address Hold Time from RAS 40 -| 50 -| 55 -| ns
27 | tRAL Column Address to RAS Lead Time 25 -] 30 -| 85 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -| ns 14
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns | 6,14
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 - ns 6
Raferenced to RAS
3t | twcH Write Command Hold Time 10 -| 185 -1 15 -{ ns 14
32 | tWCcR | Write Command Hold Time from RAS 40 -| 50 -| 55 -{ ns
33| twep Write Command Pulse Width 10 -1 15 -| 15 -1 ns
34 | tRWL Write Command to HAS Lead Time 15 -1 15 - 20 -| ns
35| towL Write Command to CAS Lead Time 15 -| 15 -1 20 -| ns 16
36 | tos Data-In Set-up Time 0 - Q - 0 -| ns 7
37 | toH Data-In Hold Time 15 -1 15 -t 15 -] ns 7
38 | tDHR Data-in Hold Time Referenced to RAS 40 -| 50 -| 55 -| ns
39 | tREF Refresh Period (1024 cycles) -1 16 -| 16 -{ 16| ms 12
L-part - 128 -| 128 -| 128 11
40 | twes Write Command Set-up Time 0 - 0 - 0 -| ns | 8,14
276 1AC13-00-MAY84
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*XYUNDAI HY514410B Series

AC CHARACTERISTICS

(continued)
HY514410BJ/BT/BR/BLJ/BLT/BLR/
BSLJ/BSLT/BSLR
# | symBoL PARAMETER 50 %0 -70 UNIT | NOTE
MIN._ [MAX. | MIN. [MAX. | MIN. | MAX.

41| tcwo | CASto WE Delay Time 35 -| 35 -1 40 -| ns 8
42| trwo | RASto WE Delay Time 70 -| 80 -] 95 -| ns 8
43| tawD | Column Address to WE Delay Time 45 - 50 -| 60 -l ns 8
44| tcsm TAS Set-up Time (CBR Cycle) 5 - 5 - 5 -| ns 14
45! tCHR CAS Hold Time (CBR Cycle) 10 -1 10 -| 10 -| ns | 15
46| tRPC RAS to CAS Precharge Time 5 - 5 - 5 -{ ns | 14
47| tepT CAS Precharge Time (CBR Counter Test) | 25 -| 30 -] 35 -| ns | 17
48| tROH RAS Hold Time Reference to OE 10 -1 10 -| 10 -| ns
49| tOEA OF Access Time -1 15 -1 15 -| 20| ns
50| toED OE to Data Delay 15 -1 15 -| 20 -1 ns
51 toez Output Buffer Turn Off Delay Time 0] 15 0| 15 0| 20| ns 5

from OE
52| toEH OE Command Hold Time 15 - 15 -l 20 - ns
53| tcpwD | WE Delay Time from CAS Precharge 50 -| 55 -| 65 -| ns 8
54 trHCP | RAS Hold Time from TAS Precharge 30 - 3 -| 40 -| ns
55| twrP | WE to RAS Pracharge Time (CBRCycle) | 10 -| 10 -1 10 -|{ ns
56| twrH WE to RAS Hold Time (CBR Cycle) 10 -1 10 - 10 -| ns
57| twTs Write Command Set-up Time 10 -| 10 -1 10 -| ns

(Test Mode In)
58| twTH Write Command Hold Time 10 -1 10 - 10 -l ns

(Test Mode In)
59| twes Write-Per-Bit Set-up Time 0 - 0 - 0 -| ns
60| twsH Wirite-Per-Bit Hold Time 10 -] 10 - 10 -1 ns
61| twps Write-Per-Bit Selection Set-up Time 0 - 0 - 0 -| ns
62| twpH Write-Per-Bit Selection Hold Time 10 -1 10 -1 10 -| ns
63| trass | HAS Pulse Width(Self Refresh) 100 -1 100 -1 100 -| us
64| trRPs RAS Precharge Time(Self Refresh) 120 -| 130 -| 150 -| ns
65| tCHs CAS Hold Time from RAS(Self Refresh) | -50 -| -50 -| -50 -{ ns

1AC13-00-MAY584 77
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«XYUNDARI HY514410B Serles
AC CHARACTERISTICS IN TEST MODE noTE 18
HY514410B.J/BT/BR/BLY/BLT/BLR/
BSLJ/BSLT/BSLR
# | symeoL PARAMETER 50 %0 =70 UNIT | NOTE
["MIN. | MAX. | MIN. [MAX_ | MIN. [ MAX.
1| IRC Random Read or Write Cycle Time 95 -| 115 -1 135 -| ns
2| tRweC Read-Modify-Write Cycle Time 135 -| 155 -| 185 -| ns
3| tpc Fast Page Mode Cycle Time 40 -1 45 -| 50 -| ns
4| tpRwC | Fast Page Mode Read-Modify-Write 80 -i 85 -1 100 -1 ns
Cycle Time
5| tRac Access Time from RAS -| 55 -| 65 -1 75| ns [4,9,10
6| tcac Access Time from CAS -| 20 -1 20 -| 251 ns | 49
7| taa Access Time from Column Address -| 30 -| 35 -1 40| ns | 4,10
8| tcpa Access Time from CAS Precharge -] 35 -| 40 -| 45| ns 4
13| tRAS RAS Pulse Width 55 10K| 65| 10K| 75| 10K| ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 55 |200K| 65 [200K | 75[200K| ns
15| tRSH RAS Hold Time 20 -| 20 -] 25 -{ ns
16 | tCSH CAS Hold Time 55 -| 65 -1 75 -| ns
17 | tCAS CAS Pulse Width 20| 10K| 20| 10K| 25| 10K |. ns
27 | tRAL Column Address to RAS Lead Time 30 -1 35 -| 40 -| ns
41| tcwo | CASto WE Delay Time 40 -1 40 -| 50 -1 ns 8
42| trwp | RASto WE Delay Time 75 -| 85 - | 100 -| ns 8
43 | tawp Column Address to WE Delay Time 50 -| 55 -| 65 -1 ns 8
49| toea | OE Access Time -1 20 -1 20 -| 25| ns
50 | toED OE to Data Delay 20 -1 20 -| 25 -| ns
51| toEz Output Buffer Turn Off Delay Time 0] 15 0| 15 0| 20| ns 5
from OE
52 | tOEH OE Command Hold Time 20 -1 20 -| 25 -| ns
278 1AC13-00-MAY94
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*NYUNDAI HY514410B Series

NOTE :

1.

2.

[4 00 SR ]

~N o,

9.

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

It RAS= Vss during power-up, the HY514410B 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 recommended
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 t0EZ define the time at which the output achigves 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.

. TWCS, tRWD, 1CWD, tAWD and ICPWD are not restrictive operating parameters. They are included in the data

sheet as electrical characteristics 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.),

tcwo= tcwp(min.), tAwWD> tawp(min.), and tcPwo> tcPwn(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 tRc(max.) limit insures that tRAG{max.) can be met. tRcD(max.) is specified as a refsr-
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 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 controlled by taa.

11.tRERmax.)= 128ms is applied to L-Parts (HY514410BLJ/BSLJ, HY514410BLT/BSLT and

HY514410BLR/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 CAS for 4-bits access cycles.

17.tcP and tCPT are measured when CAS is high state.

18.These specifications are applied to the test Mode.

CAPACITANCE
(Ta= 25°C, Vec= 5Vt 10%, Vss= OV, f= 1MHz, uniess otherwise noted.)
SYMBOL | PARAMETER TYP. MAX. UNIT
CiNt Input Capacitance (A0-AQ) - 5 pF
CinNz2 input Capacitance (RAS, CAS, WB/WE, OE) - 7 pF
Coa Data Input/Output Capacitance (W/DQO0-W/DQ3J) - 7 pF
1AC13-00-MAY94 279
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$YUNDAI HY514410B Series

TIMING DIAGRAM
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*XYUNDAI

HY514410B Series

WRITE CYCLE (OE CONTROLLED WRITE)

Ir; &L Avt%.
o
. \ aaaaaaaa 1RSH(15) \_
1GAP(20) | el cason, | ICAP(20)
w__/ A /
| tRaD(1y) e "JJ tRAL(ZT)
tASR(22 1RAH(23) IASC(24 1CAH(25)
W IR v W com S
CWL(35

- LT
T %JJ S
S E I SR
S ———
gl ey w1
= " 7 - J [/
/), 1) w:‘:‘-"@“W/////////////////// T
o i E ==
wse = TR n \M///////////////ﬁ
L
o N M

A0-9
ViL
I
tWBS(59)| [twaH(e0)
VIH
E
VIL }

AWL(34)
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XXYUNDAI

HY514410B Series

FAST PAGE MODE READ CYCLE

tRASP(14) (
WM T )
viL-
. tRHCP(54)
1CSH({16) tPCE) RSH(15)
1GRP(20) 1RCD(18) 1CAS(17 tcP(21 1CAS(17) 1CP(21 CAS(17) {CRP(20)
VK-
w ] \ N N
tAR(28
1RAD{19} tRAL(27)
ASQ22)| LRAHEY) ASC(24) | ICAH(2S) 1ASO(24),| | ICAH(2S) ASC(24) | | ICAN(2S)
VIH -
WD 1) R Y1), e 1), =
{
AN IAA(7) tAA ,t_ﬂ_MT)
JRCS(28) WOHERY] 4 [1ACSE8) | ROW@, . 4 RCS(28) tRRH(30) J
___VH —7
viL=
1RAG(S) 1CP; CPA(B)
tCAC(E LCAC(8) CAG(S)
0EANMD) ) 9)

S S s S M

P

1OFF(10)

| 106F(10)

_lopze OEZ(51 _Jeoze 51 _leizio W0EZ51} ]
VOH -
WDGo-3 HIGH-Z VALID DATA OUT VALID DATA OUT VALID DATA OUT >—

VoL~

FAST PAGE MODE EARLY WRITE CYCLE

1RASP(14) 1AP{12
_ w3
: N _
viL-
1RHCP{54)
ICSH(18) L) 1RSH(15)
tGRP(20) tRCO(18] 1CAS(17) 1CP(23 1CAS(17) 1CP(R1 1CAS(17) 1CRP(20)
___ VH- ﬂt 3
oas VIL -, ; \ X Z \ f
1AR(26)
tRAD(19) WRAL2T)
MSRE2) | |IRAHEPS)  IASCE24)] 1CAH(25) AGC(24)) | ICAH(2S ASC(24) | | ICAH(2S

o T e K om: WD mom NI

"
40} WCH(31 WS40 WCH{31
59 60) IWP(33

IOWL(35) . tRWL{34)

_— | VT

WCR(32

= T

1DHR{8)
wos(e1 H(62) 1DH(3 (DSey | OH psise) | | 10!

ViH

) E wwooms S I
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*XYUNDAI

HY514410B Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

1RASP(14

L_tAP(12}

VIH— B
RA
ViL-

A

tCSH(186)

tPRWC(4)

P{20) 1RGD(18) 1CAS(17) 1CP(21 1CAS{17,
iy LCOP

VK-

CAS / x \

s

IRSH(15]
1CAS{17) CRP(20)
4

ICPWD(53)

tAR(26) ICPWD(53}
1RAD(19)
ASR2) | [IRAHRS  ASCEY) | | CAH(2S) A§C(24) | | tCAH(25)

1RAL(27)

tASC(24) tCAH(25)

VIH
A0-9 ROW COLUMN % COLUMN come// / // / / / / / ; ;
VIL = ¥ f /
’ IAWD(2) CWL(3H) - ICWL(35)
AWD(43) tCWL(3h) AWD(43 AWD(43) b tRWL)
tWBS(58 (80)  tAGS(28 CWDI41) WR(Ed) 1CWD(41) (63) ICWD(41) tWP(33)
__VIH= i
BWE \
LK \ xj/ ¥
' 1AAL7) A7) tAA(7)
.
1CAC| 1CAC(B) 1CAC(S
'LOIEAUB) .LOIEA(‘D) ,plEA(wl
-
BE
ViL—
I0EZ(51 10EZ(51 2(51
IRAC(S) roED(50 1OE(50) 10E50!
wosgeny fwoniee o, 70| [ LloHgn | 105381 |« b DHEN 1065138) |« b DHE7)
VIHVOH A 1cL2(5) 10LZ(9)
WiDQO-3 MASK (] ou N ou N 5*
oL = DATA IN /

RAS-ONLY REFRESH CYCLE

—_ 1RC(1)

tRP(12)

tRAS(13}
VIH- 3
RAS

VL -
tCTﬂZO

tRPC(48)

VIH—
CAS
VIL -

MER(ZZ) 1RAH(g3)

\/

oo B

NOTE : OEand WB/WE = "H"or "L"
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“NYUNDAI HY514410B Serles

CAS-BEFORE-RAS REFRESH CYCLE

RG(1)
tAP(12 tRAS(13) _ " wP(2)

m%m
1CP(21 ‘{gw [44) tCHR(45)
!

]

I

Bl

e/ T Ui,

JOF,

{10)
N

HIGH-Z
-

VOH -
W/OQ0-3

voL- 7

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

HIDDEN REFRESH CYCLE (READ)

IIIIII

AC(H)
RAS(13) tRP(12) _tRAS(13) 1RP(1 .
- vn-a—"__’\ Z [E:%
viL- \ \
'CHPFL tRCD{18} 1RSH(1S) CHR{45) ICRP(20)
o VM
AS vu.—J \\

RAD(18) 1RAL(27)
1ASR| tRAH{23)} wscea]  [oaneh

/) X YA T

{RCS(2p) mnH(so)j TWRR(SS)] [(WPHE)

s T | X X
w TN ST
p——AGS) _— —@g msLﬁmo)
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*XYUNDARI HY514410B Series

HIDDEN REFRESH CYCLE (WRITE)

we() 1RC()

IRAS(13; o tRP(12] 1RAS(13; W tRP(12
VIH— 3
RAS \ x
vIL-
1CRP{20) tASH(15;

1AR(26)
tRAD(19)
ASR; tRAH(23 SC(24) ICAH(25)

oo WX ron sl Y

[tRwi(34)
Wl

WBG(59)] [\WRH(80)

o P e
e | /T N,

1WCR

— (32)

N T

IDHR(38)
IWDS(81)) [WQH(e2) 0538 | | DH (37)

e/ S5 /) SRTEESSI Y

CAS-BEFORE-RAS SELF REFRESH CYCLE

tCYR44) 1cHges)

NOTE : A0-9, WB/WE and OE = "H" and "L
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X YUNDAI HY514410B Series

TAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRAS[13) tRP(12
___vH -_—__'-1 — = jﬁ
RAS viL- X z

1CPTHT) __tAsHiS)
1CER(44] CHR(45) 1CAS(17)
V-
TAS
viL- ) Z \

1RAL(27}

ST aon ] iW//////////////// (I

WC::WM@ pwnrcse) /vﬂ@. tcAce _‘iinzﬂ:z;
= " TIIN |

Wi WCS(40) WCH(31)

we T T NI

L

IWP(33)

= T L oz

D! 1DH(3:

WIDQO-G‘C:.: HIGH-Z g VALID DATA IN 27 HIGH-2
READ-MODIFY-WRITE cvci.i AWDU3) M'Lm‘:)
WRP(SS) MEH(SO) HCS(28) ICWD({41)
wie 777 NV "V
A7) TN
(49)

= TN /
tOED{50)
Lz (51) {DS(38), 1, IDH(3Y
wmorf— HIGH-Z _m ouT N E
VILVOL -
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*XYUNDAI HY514410B Series

TEST MODE

The HY514410B 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 AQ is not used. If, upon reading, all 8-bit data trom 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 HY514410B to enter Test Mode. In Test
Mode, the 1Mx4 DRAM can be tested as if it were a 512Kx4 DRAM. WE, CTAS-before-FAS cycle (Test Mode In
Cycle) puts the HY514410B into Test Mode and CAS-before-RAS or RAS-only refresh cycle puts it back into Normal
Mode. In Test Mode, WE, CAS-before-FAS cycie 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{Y)

tRP(12) _RAS(13) | tAP(12)
___ VIH- f 3
viL-, f \
tRPC(48)

T NI

s TN, mrl/////////////////////////////////////////////////Z

IOFF(10)

HK3H-Z
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«NYUNDAI HY514410B Series

BLOCK DIAGRAM IN TEST MODE

AOC A
NORMAL 512K BLOCK
A

AOC
ﬁ ° o o—l_ 8 AOC
TEST S12KBLOCK [ NORMAL
B | DN

—10
§
E

AOC
NORMAL 512K BLOCK

TEST 512K BLOCK

o] (O O
& &

512K BLOCK |

ﬁ’li
:

TEST 512K BLOCK

8

£
E
B

512KBLOCK |

ElaneShie o
TEST 512K BLOCK

Il ¥

TEST
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*XYUNDARI HY514410B Series

WRITE-PER-BIT FUNCTION

The Write-Per-Bit function selectively controls the internal write enable circuit of the HY514410B. When WBWE is
held "Low" at the falling 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 "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 j
CAS WB/WE W/DQ0-3 Function
H H Don't Care Write Enable |
H L 1 Write Enable
0 Wirite Mask
WRITE-PER-BIT TIMING DIAGRAM CORRESPONDING BIT MAP
o CRT DISPLAY —
= f / [00lbooclocooo
000000000000 | @ wrer
s " olo/elelel ol Teoleoe)e)
L e
S/ o N//177, QD FCOOOOTO | O wowsre
l Q0 olo(olele)e) OQ

N
wo [N we [T ' | L wooo-warew
/4

a1 e T W00 - N WAITE (MASKED
we [N we [T

mem
W/DGQ "L : Mash Bt

W/DQ = “H" : Write Enable Bit

woQ1
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“AYUNDAI

HY514410B Series

PACKAGE INFORMATION
300 mil 20/26 pin Small Outline J-form Package ()
o rr Imiminieini — -
UNIT : INGH(mm}

-

I_'l_JLJLJl_Jl_l

A0 Sy S

1=

|

lo.sss0(e 5650,

0.6790(17.2466)

r 0.6730(17.0434) " 0:3900(6.3820)
0.3080(7.7470)
0.2960(7.4330)

[ 0.8128)
—1 0.0260(0.8804)

]

0,0200(0.5080)
‘l l'_°'°°°“mm 'I 0.0180{0.4084)

[ 0.2489)
0.0075{0.1908)

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

AARAAA

BAARA"

D

HEHEHH

0.879(17.247)

FEEEE]

0.671(17.043)

0.370(9.396)
0.362(9.195)

0.304(7.722)
0.296(7.578)

0,020(0.508]
0.014(0.358)
SrErTT——TrErrE L
_J L 0.008(0.152)
0.050(1.27)8SC

0.000{0.000)

UNIT : INCH(mm)

0.047(1.200)
0.0:38(1.000)

&j,_j——:—_ii

oozw
0.0047(0.120)

__| 0.023(0.584)
0.017(0432)

B uL75088 0002555 035 EA
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*HYUNDAI

HY514410B Series

ORDERING INFORMATION

PART NUMBER SPEED POWER PACKAGE
HY514410BJ 50/60/70 SOJ
HY514410BLJ 50/60/70 | Lpart| SOJ
HY514410BSLJ | 50/60/70 | SLpart| SOJ
HY514410BT 50/60/70 TSOP-
HY514410BLT | 50/60/70 | Lpart| TSOPI
HY514410BSLT | 50/60/70 | SLpart | TSORI
HY514410BR 50/60/70 TSOP-I(R)
HY514410BLR | 50/60/70 | L-part | TSOPII(R)
HY514410BSLR | 50/60/70 | SL-part | TSOPI(R)
TAC13-00-MAY94 201
UB?S5088 00255k T7?74 B




AYUNDAI HY51V4410B Series

PACKAGE INFORMATION

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

imimimEmiwl o W W o

-
UNIT : INCH{mm)
LI 0 sy | o g i o o e
8.5850)
0.6790(17.2488)
0.6710{17.0434) 0.3000(8.3820)
0.3050(7.7470
0.2850(7.4930)
o |o0:0320(0.8128
0.0260(0.8604) S

["0.1380(3.6050)

I 0.0006(0.2489
0.0076(0.1608) 1

1L ameem "
0.050(1.2785C 0.0160(0.4064) 0.2600(6.6040) 0.0300(0.7620)

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

AEAAA AARAR"

-
UNIT : INCH{mm)
4 )4
HEEHEEH BTHEEEE
0.679(17.247) 0.370{9.298)
0.871(17.043) 0.382(8.196)
0.304(7.722)
0.208(7.518)
0.020(0.508)
“ 0.014(0.356) ::&q'x)
T 83‘7 T
0.023(0.564) _ 0.0083(0.210
0.050{1.27)BSC 0.000(0.000) Fro Q0230504) 0006300210
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