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HY51V4810B Series

. 512K x 8-bit CMOS DRAM with Write-Per-Bit

DESCRIPTION

PRELIMINARY

The HY51V4810B is the new generation and fast dynamic RAM organized 524,288 x 8-bits. The HY51V4810B

utilizes Hyundai’'s CMOS silicon gate process technolo
operating margins to the users. Multiplexed address i
28 pin plastic SOJ,TSOPH, and Reverse TSOP-Il.

gy as well as advanced circuit techniques to provide wide
nputs permit the HY51V4810B to be packaged in a 400 mil

The package size provides high system bit densities and is compatible with widely available automated-test

equipments. System oriented-feature includes single power su

capability with high performance logic families such as Schottky TTL.

FEATURES

* Low power dissipation
+ Max. battery back-up 0.72mW(L-part)
Max. CMOS standby 0.54mW(L-part)
3.6mwW
Max. TTL standby 3.6mwW

Max. Self refresh 0.72mW(SL-part) -

Max. operatin: ]
Power
60 360.0mwW
70 306.0mwW
80 270.0mW

Single power supply of 3.3V+ 10%
TTL compatible inputs and outputs
Fast access time

Speed tRAC tcac tPC

60ns i5ns 40ns

70 70ns 20ns 40ns

80 80ns 20ns 50ns

- Fast page mode operation
« Write-Per-Bit Function
* Read-Modify-Write capability

» CAS-before-RAS, RAS-only, Hidden & Self refresh

* 1024 refresh cycles / 128ms(L-part)
1024 refresh cycles /16ms

PIN DESCRIPTION

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

AO-A9* Address Input
W/DQO-W/DQ7| Write Mask/Data I/O

vee Power (+ 3.3V)

Vss Ground

*A9 is applied to Row address input only.

PIN CONNECTION

pply of 3.3Vt 10% tolerance and direct interfacing
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*NYUNDAI

_HY51 V4810B Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 ‘C
TsTG Storage Temperature -55to 150 ‘C
ViN, VOuT Voltage on Any Pin Relative to Vss -1.0t0 4.6 \
vce Voltage on Vcc Relative to Vss -1.0t0 4.6 Vv
los Short Circuit Qutput Current 20 mA
PD Power Dissipation 1.0 w
TSOLDER Soldering Temperatures Time 26010 *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 36 \J
VIH Input High Voltage 24 - vee+ 1.0 \']
VIL Input Low Voltage -1.0 - 0.8 Vv
NOTE : All voltages are referenced to Vss.
414 1AC20-00-MAYS4
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*XYUNDAI HY51V4810B Series

DC CHARACTERISTICS

TA= 0°C to 70°C, Vco= 3.3V 10%, VSs= 0V, unless otherwise noted.)
SYMBOL |PARAMETER TEST CONDITIONS [SPEED | MIN_ [MAX. JUNIT | NOTE
u Input Leakage Current Vss< VINS Vee+ 0.3V -10 | 10| pA
(Any Input Pins) All other pins not under test= Vss
Lo Output Leakage Current | Vss< VouTs Voc 10| 10| pA
(High Impedance State) | FAS & CAS at VIH
Icct Vce Supply Current, tRC= tRC (min.) 60 -]1100 | mA | 1,23
Operating 70 -| 85
80 -1 75
lccz  Vee Supply Current, RAS & CAS at ViH, - 1| mA
TTL Standby other inputs 2 Vss
lcca  |Vec Supply Current, tRC= tRC (min.) 60 -1 100 | mA | 1,3
RAS-only refresh 70 -1 85
80 - 75
icca  [Voe Supply Current, tPC= tPC (min.) 60 -1 45 [ mA {123
Fast Page mode 70 - 40
80 -1 35
Iccs  |Vee Supply Current, RAS & CAS = Vcc-0.2V - 1| mA
CMOS Standby L-Part - |0.15
lcce (Ve Supply Current, tRC= tRC (min.) 60 -1 100 | mA | 1,3
CAS-before-RAS refresh 70 -| 85
80 -1 75
[olo74 Vce Supply Current, tRC= 125us, tRASS 1us 1,45
Battery back Up CAS= CBRcycling or 0.2V
(L-part only) OE & WB/WE = Vce-0.2Vor 0.2V -1200 | pA
A0-A9 = Vcc-0.2Vor 0.2V
W/DQO-7 = -0.2V, Vce-0.2V or open
lccs  [Vee Supply Current, RAS & CAS< 0.2V 6
Self Refresh other pins same as lcc7 - 1200 | pA
(SL-part only)
VoL |Output Low Voltage IoL= 2..0mA . -| 04! V
VOH Output High Voltage IOH= —2.0mA 24 - v
NOTE :
1. Icc, lecs, Iccs, and Icce depend on cycle rate.
2. lcey, Iecs, Icce, and Iccs are dependent on output loading. Specified values are obtained with the output
open.
3. lcc is specified as average current. Icc1, lccs, lcce, Address can be changed maximum tow times while
RAS= ViL. Icc4, Address can be changed maximum once while CAS= Vi,
4. Only tRAS(max.) = 1us is applied to refresh of battery backup but tRAsmax.) = 10 us is applied to normal
functional operation.
5. lccs(max.) = 0.15mA and lcc7 are applied to L-parts (HY51V4810BLJC, HY51V4810BLTC, HY51V481 0BLRC,
HY51V4810BSLJC, HY51V4810BSLTC, and HY51V481 0BSLRC).
6. Iccs is applied to SL-parts only (HY51V4810BSLIC, HY51V4810BSLTC and HY51 V4810BSLRC).

TAC20-00-MAY94 M5
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*XYUNDAI HY51V4810B Series

AC CHARACTERISTICS

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

HY51V4810BJC/BTC/BRC/BLJC/BLTC/BLRC/
BSLJC/BSLTC/BSLRC
# | SYMBOL PARAMETER 0 70 80 UNIT | NOTE
MIN. [MAX, | MIN. [MAX. |
1| tRC Random Read or Write Cycle Time 110 -1 130 - | 150 -’| ns
2 | tRWC Read-Modify-Write Cycle Time 155 - 170 - | 200 - | ns
3| trC Fast Page Mode Cycle Time 40 -] 40 -| 50 -l ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 80 -| 80 - 105 - | ns
Cycle Time
5| tRAC Access Time from RAS -1 60 -1 70 80 | ns [4,9,10
6 | tcAC Access Time from CAS -l 15 -1 20 -l 20i{ns | 49
7| tAA Access Time from Column Address -{ 30 -| 35 -| 40 | ns { 4,10
8 | tcpa Access Time from CAS Precharge -| 36 -] 36 -] 45 | ns | 415
9| tcz TAS to Output Low impedance 0 - 0 - 0 - | ns 4
10 | tOFF Output Buffer Tum-off Delay 0 15 0 15 0] 15| ns 5
11 tr Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 40 50 -| 60 - | ns
13 | trRas | RAS Pulse Width 60| 10K| 70| 10K| 80 [10K | ns
14 | tRASP RAS Pulse Width (Fast Page Mode) 60 |200K| 70 K| 80 POOK | ns
15 { tRSH RAS Hold Time 15 -l 20 -1 20 - | ns
16 | tcsH CAS Hold Time 60 -| 70 -1 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| 3| 15| 40 | ns 10
20 | tCRP TAS to RAS Precharge Time 5 - 5 - 5 - | ns 15
21 | tcp TAS Precharge Time 10 -1 10 -| 10 -1 ns 17
22 | tasm Row Address Set-up Time 0 - 0 - 0 - | 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 | {CAH Column Address Hold Time 15 -1 15 -| 15 -|ns 14
26 | AR Column Address Hold Time from RAS 50 -1 65 -1 60 - | ns
27 | tRAL Column Address to RAS Lead Time 30 -1 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 TAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 - | ns 6
Referenced to RAS
31 | twcH Write Command Hold Time 1 15 - 15 -| 18 - | ns 14
32 | tweR Write Command Hold Time from RAS 50 -| 55 -1 60 - | ns
33 ] twp Write Command Pulse Width 10 -1 10 - 10 -| ns
34 | tRWL Write Command to RAS Lead Time 20 -| 20 -1 20 - | ns
35 | tcwL Write Command to CAS Lead Time 20 -1 20 -1 20 - | ns 16
36 | tos Data-in Set-up Time 0 - 0 - 0 - | ns 7
37 | toH Data-In Hold Time 15 - 15 -1 15 - | ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 50 -| 55 -1 60 -1 ns
39 | tREF Refresh Period (1024 cycles) -| 16 -1 16 - 16 | ms 12
L-part -| 128 -| 128 -[128 | ms 1
40 | twecs Wirite Command Set-up Time 0 - 0 - 0 - | ns | 814
416 1AC20-00-MAY04
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“XYUNDAI ___HY51v4810B Series

AC CHARACTERISTICS

(continued)
HY51V4810BJC/BTC/BRC/BLIC/BLTC/BLRC,
BSLJC/BSLTC/BSLRC
# | SYMBOL PARAMETER 0 70 —80 UNIT | NOTE
MIN._ [MAX. | MiN. [ MAX. | MiN. [MAX.
41] tcwp CAS to WE Delay Time 35 -| 40 - 40 - | ns 8
42| tRwp RAS to WE Delay Time 85 -{ 95 105 - | ns 8
43| tawp Column Address to WE Delay Time 55 -1 60 -1 65 - | ns 8
44| tCSR CAS Set-up Time (CBR Cycle) 5 - 5 - 5 - | ns 14
45| tcHR CAS Hold Time (CBR Cycle) 10 -| 10 -] 10 -l ns| 15
46| tRPC RAS to CAS Precharge Time 5 - 5 - 5 - | ns 14
47| teer CAS Precharge Time(CBR Counter Test) | 30 -1 35 -] 40 - | ns 1
48 | tROH RAS Hold Time Reference to OE 0 - 0 - 0 - | ns
49| tOEA OE Access Time -1 15 -1 20 -] 20| ns
50| tOED OE to Data Delay 15 - 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 -1 20 -| ns
53| tcewp | WE Delay Time from CAS Precharge 55 -| 65 -1 75 - | ns 8
54| trHcP | RAS Hold Time from CAS Precharge 40 -1 40 -1 50 - | ns
55| twWRP WE to RAS Precharge Time (CBR Cycle) 5 - 5 - 5 - | ns
56| twRH WE to RAS Hold Time (CBR Cycle) 10 - 10 -1 10 -| ns
57| tRAsS RAS Puise Width(Self Refresh) 100 - 100 -| 100 - | ps
58| tRPS RAS Precharge Time(Self Refresh) 110 -{ 130 -| 150 - | ns
59| tCHs CAS Hold Time from RAS (Self Refresh) | -50 -| -850 -| -50 -| ns
60| twss Wirite-Per-Bit Set-Up Time 0 - 0 - 0 -]l ns
61| twsH Write-Per-Bit Hold Time 10 - 10 - 10 -| ns
62| twDs Write-Per-Bit Selection Set-Up Time 0 - 0 - 0 -] ns
63| twoH Write-Per-Bit Selection Hold Time 10 - 10 -1 10 -] ns
1AC20-00-MAY94 417
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*RYYUNDAI HY51V4810B Series

NOTE :

1. An initial pause of 200ps 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 TAS-before-RAS initialization cycles
instead of 8 FAS-only refresh cycles are required. The device should be carefully initialized to be
prevented from being entered into multi bit test mode.

2. IfRAS= Vss during power-up, the HY51V4810B 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
HAS and CAS track with Ve 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= 2.0V and VoL= 0.8V 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 TAS leading edges in early write cycles and to WB/WE leading edge in

Read-Modify-Write cycles.

. twcs, tRWD, toWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only. i twcs > twcs(min.), the cycle is an early write cycle and data out
pin will remain open circuit (high impedance) through the entire cycle. If tRwb > tRwWD(min.), tcwp
> towp(min.), tawp2 tawp({min.), and tcPwp 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.

9. Operation within the tRcD(max.) limit insures that tRAG(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.

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 tRap(max.) limit, then access time is controlled by tAA.

11.tREAmax.)= 128ms is applied to L-Parts (HY51V481 0BLJC/BSLJC, HY51V4810BLTC/BSLTC and
HY51Vv4810BLRC/BSLRC).

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

13.When CAS goes low, all 8-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.

16.1cwL must be satisfied by TAS for 8-bits access cycles.

17.1cpP and tcPT are measured when CTAS is high state.

® NO va

CAPACITANCE

(Ta= 25°C, VcC= 3.3V 10%, VSs= OV, f= 1MHz, unless otherwise noted.)
SYMBOL | PARAMETER

X MAX.

CiN1 Input Capacitance (A0-A9, D) - 5 pF
7
7

CiN2 Input Capacitance (RAS, CAS, WB/WE, OE) -
Cba Data Output Capacitance (DQ0-DQ7) ) -

218 TAC20-00-MAY34
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HY51V4810B Series

TIMING DIAGRAM
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*XYUNDAI HY51V4810B Series

WRITE CYCLE (OE CONTROLLED WRITE)
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:ﬂﬂ YUNDAI HY51V4810B Series

FAST PAGE MODE READ CYCLE
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*XYUNDAI HY51V4810B Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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HY51V4810B Series

CAS-BEFORE-RAS REFRESH CYCLE
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*XYUNDAI HY51V4810B Series

HIDDEN REFRESH CYCLE (WRITE)
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XYUNDRI HY51v4810B Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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‘NYUNDAI HY51v4810B Series

WRITE-PER-BIT FUNCTION

The Write-Per-Bit function selectively controls the internal write enable circuit of the HY51V4810B. When WB/WE
is held "Low" at the falling edge of AAS 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 coresponding 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 W/DQO-7 Function
H H Don't Care Write Enable
H L 1 Write Enable
0 Wirite Mask
WRITE-PER-BIT TIMING DIAGRAM CORRESPONDING BIT MAP
= : /— _ CRT DISPLAY \
[eYe elele)e elelele ole)
- + ele/elelele I X JooloNl Xiiks
| | 883082585555 o
WRITE 0"
we X _vow X__wum X777/ ele/e] Jole elele)e/e)e)
| OO0 TO OO0 | O roware
ww N v JITTINL T, OO0QOO00000VRL
w71 e [TV
W/DQ2Z « NO WRITE (MASKED)
o L] UL e N L_I( e e
waa 71N ws< JTTTTTTN 111711117117 :
|  ——
a6 . — 1AC20-00-MAYS4
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*XYUNDAI _____HY51v4810B Series

PACKAGE INFORMATION

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

J:lf_lf_lml_lf_'ll_]f_lhl_ir—lﬁﬁl"l—__['

[

UNIT : INCH(mm)

O

l‘uuuuuuuuuuuuu‘cr_'

0.7290(18.5166) l 0.4440(11.277
T 0.7210(18.3134) —1 0.4360(11.0744)
0.4050{10.2870)

0. 0.8128) 0.3850(10.0330)
o pomea s
0. (0.2489, :
[ 11 | ot [
f

, 0.0200(0.5080) X o] B
4' L 00500121850 "! 0.0160(0.4064) 0.3680(8.3472) 0.0300(0.7620)

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

jLFIHHHHHHHHHHﬁH_—T

{ UNIT : INCH{mm)

O

) 4
SEEUEEEUEEEEEREIL |
0.729(18.517) . 470{11.
0.721(18.313) 0.462(11.735)
0.404(10.262]
0.396(10.058)

0.007(1.200)
3&?/(2?;2) 0.040(1.018)
T L n g
S i= =i ain == l=immi=inls ﬁé,\ ol
s _.l wa 0.006(0.152)
-' L_ aoscEmeso "H’m‘mg;— Odeg 0.017(0.432) 0.002(0.050)
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HY51V4810B Series

ORDERING INFORMATION

PART NUMBER SPEED | POWER | PACKAGE
HY51V4810BJC 60/70/80 SOJ
HY51V4810BSLJC | 60/70/80 L-pant SOJ
HY51V4810BSLJC | 60/70/80 [SL-part SOJ
HY51V4810BTC 60/70/80 TSOP-li
HY51v4810BLTC 60/70/80 L-part TSORII §
HY51V4810BSLTC | 60/70/80 | SL-part TSOPR-It
HY51V4810BRC 60/70/80 TSORI(R)
HY51V4810BLRC | 60/70/80 L-part | TSORI(R)
HY51V4810BSLRC | 60/70/80 | SlL-part TSOPII(R)
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