“XYUNDAI HY514800B Series

512K x 8-bit CMOS DRAM
PRELIMINARY

DESCRIPTION

The HY514800B is the new generation and fast dynamic RAM organized 524,288 x 8-bits. The HY514800B 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 HY514800B to be packaged in a 400 mil 28 pin plastic
SOJ,TSOPH, and Reverse TSOP-I.

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

FEATURES PIN CONNECTION

» Low power dissipation 5% ﬁ [
+ Max. battery back-up 1.1mW(L-part) oz 008 b2 g
Max. CMOS standby 0.825mW(L-part) X cis A d
5.5mwW L e e g
Max. TTL standby 5.5mW 2 &7 M
Max. Self refresh  1.1mW(SL-part) Az A3 b
Max. operating vee ves
Power *
60 605.0mW
70 550.0mw
80 495.0mwW
* Single power supply of 5V+ 10%
* TTL compatible inputs and outputs
* Fast access time
Speed | trac fcac tec
[ 60ns | i5ns | 40ns
70 70ns | 20ns | 40ns BLOCK DIAGRAM 3 s 4 s 80w
80 80ns 20ns 50ns
* Fast page mode operation
» Read-Modify-Write capability
+ CAS-before-HAS, RAS-only, Hidden & Self refresh
* 1024 refresh cycles / 128ms(L-part) c_ﬁo———c
1024 refresh cycles /16ma A8 SO
CLOCK
QENERATOR
PIN DESCRIPTION
=
RAS Row Address Strobe wod A [
CAS Column Address Strobe Mo p—
WE Write Enable as oo £ | conTROLLER
OE Output Enable nod 8 -
AQ-Ag* Address Input oo Y uNTER .
DQO-DQ7 Data Input/Output o E RV ocoooen ARRAY
vce Power DECODER
Vss Gmund(+ = "
*A9 is applied to Row address input only. . TS GLOCK SUBCIATE. Lo vec
AAS GENERATOR QENERATOR o vss

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

HY514800B Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 ‘C
TsTG Storage Temperature -55to0 150 C
VIN, VouT Voltage on Any Pin Relative to Vss -1.0t07.0 v
vce Voltage on Vcc Relative to Vss -1.0t0 7.0 v
los Short Circuit Output Current 50 mA
PD Power Dissipation 1.0 w
TSOLDER Soldering Temperaturge Time 260e 10 ‘Cesec
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
(TA= 0°Cto 70°CY .
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
vce Supply Voltage 4.5 5.0 55 Vv
VIH Input High Voltage 24 - vee+ 1.0 v
ViL Input Low Voltage -1.0 - 0.8 Vv
NOTE : All voltages are referenced to Vss.
366 1AC17-00-MAY94
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*XYUNDAI HY514800B Serles

DC CHARACTERISTICS

TA= 0°C to 70°C, Vce= 5Vt 10%, VSs= 0V, unless otherwise noted.
SYMBOL |PARAMETER TEST CONDITIONS [SPEED | MIN. [MAX. | UNIT | NOTE
1L Input Leakage Current Vss< VINS 6.5V, -10| 10| pA
(Any Input Pins) All other pins not under test= Vss
ho Output Leakage Current | Vss< VOUTS 5.5V 10| 10 pA
(High Impedance State) RAS & CAS at ViH
icct Vcc Supply Current, tRC= tRC (min.) 60 -1 110 | mA 1,23
Operating 70 -1 100
80 -] 90
lccz  [Vce Supply Current, RAS & TAS at ViH, - 1 mA
TTL Standby other inputs 2 Vss
lcca  |Vee Supply Current, tRC= tRC (min.) 60 -| 110 | mA | 1,3
RAS-only refresh 70 - 1100
80 -1 90
lcca  |Vee Supply Current, tPC= tPC (min.) 60 -{ 60 mA |1,23
Fast Page mode 70 -| 50
80 -] 45
lccs  [Vee Supply Current, RAS & CAS = Vce-0.2vV - 1| mA
CMOS Standby L-Part - 10.15
lccs  |Vee Supply Current, tRC= tRC (min.) 60 -[110 | mA | 1,3
TAS-before-RAS refresh 70 - 1100
80 -] 90
lec7 Vec Supply Current, 1RC = 125us, tRASS 1us 145
Battery back Up CAS= CBR cycling or 0.2V
{L-part only) OE & WE = Vcc-0.2Vor 0.2V -1200 | pA
A0-A9 = Vcc-0.2Vor 0.2V
DQO-7 = 0.2V, Vcc-0.2V or open
lccs Ve Supply Current, RAS & TAS <02V 6
Self Refresh other pins same as lcc? - | 200 | pA
(SL-part only)
VoL Output Low Voitage loL= 4.2mA -1 04 V
VoH  [Output High Voltage IoH= -5mA 24 -V
NOTE :

1. lcct, Ices, Iccs, and Iccs depend on cycle rate.

2. lccy, lees, Iccs and Iccs are dependent on output loading. Specified values are obtained with the output
open.

3. Ioc is specified as average current. Icc1, Iccs, lccs, Address can be changed maximum two times while
RAS-= ViL. Iccs, Address can be changed maximum once while CAS= ViH,

4. Only tRAS(max.) = 1us is applied to refresh of battery backup but tRASmax.) = 10 ps is applied to normal
functional operation. ’

5. lccs(max.) = 0.15mA and Icc7 are applied to applied L-parts (HY514800BLJC, H'Y514800BLTC,
HY514800BLRC, HY514800BSLJC, HY514800BSLTC, and HY514800BSLRC).

6. lccs is applied to SL-parts only (HY514800BSLJC, HY514800BSLTC and HY514800BSLRC).

|

|

|

|
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NYUNDAI HY514800B Series
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AC CHARACTERISTICS

(Ta= 0'C to 70°C, VcC= 5V 10%, Vss= OV, unless otherwise noted.) NOTE : 1, 2, 3,13

HY514800BJC/BTC/BRC/BLJC/BLTC/BLRC/
BSLJC/BSLTC/BSLAC 1
# | SYMBOL PARAMETER 60 70 80 UNIT | NOTE
[MAX, | MIN. | MIN. | MAX. | MIN. | MAX.
1| tRC Random Read or Write Cycle Time 110 -1 130 -| 150 -| ns
2| tRwC Read-Modity-Write Cycle Time 155 -| 170 -1 200 -t ns
3] trc Fast Page Mode Cycle Time ' 40 -1 40 -] 50 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 80 -| 80 -| 108 -| ns
Cycle Time
5 | tRAC Access Time from RAS -| 60 -| 70 80 | ns (49,10
6 | tcac Access Time from CAS -1 15 -1 20 20 ns | 49
7| taA Access Time from Column Address -1 30 -| 35 -] 40| ns | 410
8 | tcpA Access Time from CAS Precharge -| 35 -| 35 -| 45| ns | 4,15
9| toz TAS to Output Low Impedance 0 - 0 - 0 -1 ns 4
10 | tOFF Output Buffer Turn-off Delay 0f{ 15 0| 15 0| 15[ ns 5
1| tT Transition Time (Rise and Fall) 3| 50 3| 50 3( 50| ns 3
12} tRP RAS Precharge Time 40 50 -1 60 -| ns
13 | tRrAas RAS Puise Width 60| 10K| 70| 10K| 80| 10K | ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 60 |200K | 70 [200K| 80 [200K | ns
15 | tRSH RAS Hold Time 15 -| 20 -] 20 -1 ns
16 | tcsH TAS Hold Time 60 -1 70 -] 80 -| ns
17 | tcas 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 ns 15
21 | tep TAS Precharge Time 10 - 10 -1 10 -| ns 17
22 | tASR Row Address Set-up Time 0 - 0 - 0 -1 ns
23 | tRAH Row Address Hold Time 10 - 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 50 -| 65 -| 60 -1 ns
27 | tRAL Column Address to RAS Lead Time 30 -| 35 -1 40 -| 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
Referenced to RAS
31 | twcH Write Command Hold Time 15 -1 15 -| 15 -{ ns 14
32 | twer Write Command Hold Time from RAS 50 -| 55 -1 60 -| ns
33 | twp Write Command Pulse Width 10 - 10 - 10 - ns
34 | tRWL Write Command to RAS Lead Time 20 -1 20 -1 20 -| ns
35 | tcwL Write Command to CAS Lead Time 20 - 20 -l 20 -| ns 16
36 | tDS Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | tDH Data-In Hold Time 15 - 15|. -| 15 -l ns 7
38 [ toHR Data-In Hold Time Referenced to RAS 50 -1 55 -1 60 -| ns
39 | tREF Refresh Period (1024 cycles) - 16 -1 186 -| 16 { ms 12
L-part -1 128 - 128 - 128 | ms 1
40 | twes Write Command Set-up Time 0 - 0 - 0 -| ns | 814
= TAC17-00-MAYS4
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*XYUNDAI HY514800B Series
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AC CHARACTERISTICS

(continued)
HY514800BJC/BTC/BAC/BLJC/BLTC/BLRC/
BSLJC/BSLTC/BSLRC
# | SYMBOL PARAMETER F=) 70 80 UNIT | NOTE
MIN_ [ MAX. | MIN. | MAX. | MIN, | MAX.
41| tcwp CAS to WE Delay Time 35 -| 40 -1 40 -| ns 8
42| tRWD RAS to WE Delay Time 85 -1 95 105 -] ns 8
43| tawp Column Address to WE Delay Time 55 -{ 60 -| 65 -| ns 8
44| tcsmr CAS Set-up Time (CBR Cycle) 5 - 5 - 5 -1 ns 14
45| tcHR CAS Hold Time (CBR Cycle) 10 - 10 -1 10 -l ns | 14
46 | trPC RAS to CAS Precharge Time 5 - 5 - 5 -| ns 15
47 | teer CAS Precharge Time(CBR Counter Test) | 30 -1 35 -| 40 -l ns | 17
48| tROH RAS Hold Time Reference to OE 0 - 0 - 0 -{ ns :
49 | toEA OE Access Time -| 15 -1 20 -] 20| ns
50 | tOED OE to Data Delay 15 -| 20 -1 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 - 20 -1 20 -| ns
53| tcpwp | WE Delay Time from CAS Precharge 55 -1 65 -{ 75 -| ns 8
54| tRHcP | RAS Hold Time from CAS Precharge 40 -1 40 -] 50 -| ns
55| tRAss RAS Pulse Width (Self Refresh) 100 -| 100 - | 100 -1 us
56 | tRPS RAS Precharge Time (Self Refresh) 110 -] 130 -| 150 -| ns
57 | tcHs CAS Hold Time from RAS (Self Refresh) | -50 -] -50 -1 -50 -| ns -
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YUNDAI HY514800B Series

NOTE :

1.

w

® NO Ok

10.
1.
12.
13.

14.
15.

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-betore-RAS initialization cycles
instead of 8 RAS-only refresh cycies are required. The device should be carefully initialized to be

prevented from being entered into mufti bit test mode.

. 1f RAS= Vss during power-up, the HY514800B could begin an active cycle. These condition results in higher

than necessary current demands from the power supply during power-up. It is recommended that RAS
and CAS 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 and VIL.

. Measured at VoH= 2.4V and VoL= 0.4V with a load equivalent to 2 TTL loads and 100pF. .
. toFF(max.) defines the time at which the output achieves the open circuit condition and is not referenced to

output voltage levels.

. Either tRCH or tRRH must be satisfied for a read cycle.

These parameters are referenced to CAS leading edges in early write cycles and to WE leading edge in
Read-Modify-Write cycles.

. twes, tRWD, tCWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data

sheet as electrical characteristics only. lftwcs > twcs(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.), tcwo

> tcwp{min.), tAWD > tAwD(min.), and tcPWD 2 tcPWD(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 tRcD(max.) limit insures that tRAG(max.) can be met. tRcb(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
tcAac.

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 trap(max.) limit, then access time is controlled by tAA.
tRER(max.)= 128ms is applied to L-Parts (HY514800BLJC/BSLJC, HY514800BLTC/BSLTC and
HY514800BLRC/BSLRC).

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

When TAS goes low, all 8-bits data are written into the device.

These parameters are determined by the earlier falling edge ot CAS.

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

16.1cwL must be satisfied by CTAS for 8-bits access cycles.
17.tcP and tcPT are measured when TAS is high state.
CAPACITANCE
(TA= 25°C, Voc= 5V+ 10%, Vss= 0V, = 1MHz, uniess otherwise noted.)
SYMBOL | PARAMETER TYP. MAX. UNIT
CIN1 Input Capacitance (A0-A9) - 5 pF
CIN2 Input Capacitance (RAS, CAS, WE, OE) - 7 pF
Coba Data input/Output Capacitance (DQ0-DQ7) - 7 pF
1AC17-00-MAY94
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TIMING DIAGRAM

s \ o /

=] [ S A |

SR/ S 1/, S /I U A
] — 2’, AA(7) mﬂﬂ

~ T N

« TN | JITT

ncls mma)J.—'c—:_cm—‘ N s
EARLY WRITE CYCLE
w0 \ T ; = \__
CRP(20) | —ce 1 ICAP(20

- T — / 7

S/ SR /) S /) I

= T I

R A A

0Qo-7 VI:'O HIGH-Z ‘; = = % HIGH-Z

37

B 4575088 0002633 358 W




X YUNDAI

HY514800B Series

WRITE CYCLE (OE CONTROLLED WRITE)

_tAAS{13) b 1AP(12

= : S 1RCD(18] —IRSH(15)

gz e oAS . CRPED ]
w0 i [ | 7

1ASR(22) ;. (23 119 TMEL. TS
wo W I/IIRom e (/L (T

8l

DQo-7

&

/I S

1OEH

Wiy,

-
Ry

10ED(50) (36) ._rou)_.ﬁ
iz ﬁt S

/i

READ MODIFYWRITE CYCLE

7 LN E—
::v//MMmM_Zm%LW//W////% I
T n == xj;h/////////////
AT -

VIH/VOH —

DQo-7

2

VILVOL -

HIGH-Z

[ onon I woun WT777TTTTTIT1TT/
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*XYUNDAI HY514800B Series

FAST PAGE MODE READ CYCLE

RASP(14) wHP(12)
= N / N
1o8H(16) REH(1S)
1GAP(0) | tRCD(18) 1CAS(17) 1CP(21) 10AS{17 1eP(21 1CAS(17) CRP
o " F / \ /N / 1)/
AR(28)
tRAD(19) [ 1RAL(27)
" nsgE2)| [RAHRY wdcea ] |canes) wgcey | | canes 1CAH{26)
Ao vu.-m Row coLum @ cowum f CoLUMN //// ///////Z
. R e mcu@L L _g:':(zs) L J!ﬁ‘(ﬂw_' 1RRH(30)| .Mjﬂ)
1RAC(S) . 1CPA(B) 1CPA(B)
1cAC(E)] ) -LeAC(E), O )
= LTI | TN | TN | 770777,
ez ﬂ%u) B ez m_a%ut B o g.gmfmm
007 :‘:: HIGH-Z VALID DATA OUT VALID DATA OUT VALID DATA OUT E—

FAST PAGE MODE EARLY WRITE CYCLE

. :I::Jpau mcgn: S oasun) ], topeen) \ 1CAS(17) oP(21) S 1 / f,,gn_t’@)_.

o WD MOK o WU eoom NI XTI,
we :I:.: / CLLLL DT""' L— 2 /
- % W///L T,
S/, S Y R Y RS WA
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YYUNDAI HY514800B Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRASP(14) 1RP(1:
- w'—_ﬂ\ %\_
ViL~
.

L cAstn 4| ICRP@E0)

GRP(20),

— VM-
CAS
viL-,

sRi22)

o TR = W I
~ Howes)
T

tRWL(34)
WP
VIH-

— Va

TAMIT)
1CAC(®)

1oERs0}
P p-LIOHE?)
VIHVOH - 1CL2(9) —
TLNOL~ N E—-——
KAS-ONLY REFRESH CYCLE
RC(1)
IRAS(18} 19P(12)
Vln-__—
s viL- x Z | W,

“TBQL 1RPC(48)
wa__ ) \_/
gy s
. o XTI

NOTE : OEand WE = "H"or"L"
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HY514800B Series

CAS-BEFORE-RAS REFRESH CYCLE

g

b

DQs-7

m o e
- ?f* /1 /)
W A
VOH ~ 'O?;(im

VoL -,

NOTE : A09andDE = "H'or'L"

HIDDEN REFRESH CYCLE (READ)

HIGH-Z

_ ::___\ _AAS(T3) z#%ﬁ 12 s \_
'OHPIEL RCD(18) SH(15) 1 {CHR(48) ' CRP(20)
- z
o T KO o X
~ "I, —
= T ST
‘ e =
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HY514800B Series

HIDDEN REFRESH CYCLE (WRITE)

S/ I ) W I/

= WIS

VU

S

1DHA(S)

050 | [onEn ]

),

XL T

CAS-BEFORE-RAS SELF REFRESH CYCLE

tRASS(55) tAPS(58)

VH-

s vik—, j
F(44) 1CHS(57)

- Y

ViL—, ¥
NOTE : A0-9, WEand OF = "H" or "L"
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*XYUNDAI HY514800B Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRAS(13) tRP(12)
VIH-
RAS
/ \
{CPT(47} tRSH(18}
1CEA(44 tCHR(45) tOAS(17)
- VIH- & /
VIL- }

tRAL(27)

LT

20| [rcanes

A,

READ CYCLE

F;

T W

tROH(48)
1OEA(49)

w LT LT LT, NN

E

8l

(P

51
VOH -
DQo-7 HIGH-Z VALID DATA OUT }———

vouL-

WRITE CYCLE

tAWL({34)
_towes)
(40) MC!@‘ )

/Y, LY T

tWP(33)

Sl L Y,

READ-MODIFY-WRITE CYCLE __ s, rf_wﬁ—ﬁﬁ
w LTI, N Sj
= wLULLLTTTTTTTTTTTTTTTN
VW- CLZ(9) lOE“:o MQJ =
1ACI7-00MAYoS i
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HY514800B Series

PACKAGE INFORMATION
400mil 28pin Small Outline J-form Package (JC)

[aimininininicinliminiaininish

UNIT : INGH{mm)

0 [ 0 A O U
0.7290(18.51 oAU
0.7210(18.3134) 0.4360(11.0744)
| o.os010.2070)
0.0320(0.6128) 0.3050{10.0330)
" 0.0260(0.6604) 0.1 .7500)
0.1380(3.5050)

—-‘ 0.050(1.27188C —| L%ﬁ%

400mil 28pin Thin Small Outline Package (TC) (RC)

RABARAAAABAARAARAEH

@)
HEHEEHEHEEHHEHEHE
0720(18.647) L—.‘:—%{%—
0.721(18.313) -
9. 1
0.306(10.068)

! %%"%—1’ [
|

UNIT : INCH(mm)
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HY514800B Series

ORDERING INFORMATION

PART NUMBER SPEED POWER PACKAGE
HY514800BJC 60/70/80 SOJ
HY514800BLJC 60/70/80 | L-part SoJ
HY514800BSLJC 60/70/80 | SL-part SOJ
HY514800BTC 60/70/80 TSOPRI
HY514800BLTC 60/70/80 Lpart | TSOPI
HY514800BSLTC 60/70/80 | SLpart | TSORII
HY514800BRC 60/70/80 TSORII(R)
HY514800BLRC 60/70/80 L-part | TSOPIKR)
HY514800BSLRC 60/70/80 | SL-part [ TSOP-I(R)
1AC17-00-MAY54 379
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