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-XYUNDAI

HYb628400-1 Series

CMDS SRAM

512K x B-bit

DESCRIPTION

The HYE2B400-l is a high-speed, low power and 524,288 x B-biis CMOS slalic RAM labricated using Hyundai's
high performance twin lub CMOS process lechnology. This high reliability process coupled with innovative circuit
design 1echniques, yields maximum access time ol 55ns. The HY52B400-| has a dala retenlion mode that
guarantees dala lo remain valid al a minimum power supply vollage of 2.0 volt. Using CMOS technology, supply
vollages from 2.0 to 5.5 volt have linle effecl on supply current in data retention mode. Reducing the supply voltage
1o minimize current drain is unnecessary with the HYE2B400-1 Series. -40°C to B5'C operating \emperalure range

is suitable for industrial use.

FEATURES

Extended temperalure range : -40°C lo B5'C
High speed-55/70/85/100ns [max.)
Low power consumption

- Operaling : 25 mW |typ.)

- Standby [CMDODS) : 10 uW |typ.)
Single 5V+ 10% power supply

- Battery backup
- 2.0V |min.) dala releniion
= Fully stalic pperation
- No clock or refresh required

« TTL compalible inpuls and outputs

« Tri-stale output

- Slandard pin conliguralion
- 32 pin 500 mil PDIP
- 32 pin 525 mil SOP
- 32 pin 400 mm TSOP-1I

PIN DESCRIPTION

Pin Name Pin Function
CS Chip Select

WE Wrile Enable

OE Output Enable
AD-A1B Address Inputs
1/D1-1/0B Data Input/Output
vce Power |+ 5V)
Vss Ground
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This documenl is a general producl deseriplion and is subject lo change without nolics. Hyundai slecironics does not assums any

responsibilily for use ol circuits described. No palenl licences ars implied.
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-HYUNDARI HY628B400-1 Series

ABSOLUTE MANIMUM RATINGS'

SYMEDL PARAMETER RATING UNIT

vce, ViN, VouTt Powsr Supply, Input/Dutput Voltage —05t07.D A

Ta Operating Temperature —40to BS ‘C

TBIAS Temperature under Bias —10to 125 ‘C

TsTa Storage Temperalure - B51p 150 ‘C

Pp Power Dissipation 1.0 w |

lout Data Output Current 50 mA

TSOLDER Lead Saldering Temperaturs & Time 25010 ‘Cesec
Nols :

1. Stresses greater than \hose listed under ABSOLUTE MAXIMUM RATINGS may causs permanent damags lo
the device. This is a slress rating only and functional operation of the device at these or any other condi-
tions above those indicated in the operational of this specilication is not implied. Exposure to absolule
maximum rating conditions for extended perind may affect reliability.

AECOMMENDED DC ODPERATING CONDITIONS

(Ta= -40°C tp B5°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vcoc Power Supply Voltage 45 5.0 55 v
VIH Input High Voliage 2.2 - VCC + 0.5 \
VIL Input Low Vollage 05" - D.8 Y

Nole :

1. ViL= —3.0V for pulse width less lhan 50ns.

TRAUTH TABLE

MDDE I/D DPERATION o] WE OE
Standby High-Z H )| A
Dutpul Disabled High-Z L H H
Read Dala Dul L H L
Write Dala In L L )|
Nbote :

1. H= VIH, L= VIL, X= Don’l Care
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XYUNDAI

HY528400-1 Series

DC CHARACTERISTICS

|Ta= -40°C to BS'C, Vcc= 5V t 10%, unless olherwise specified.)

SYMBOL PARAMETER TEST CONDITIONS POWER| MIN. | TYP.|MAX UNIT
ILI Input Leakage Current Vss< VIN < VCo -1 - 1 HA
ILo Output Leakage Current Vss< Vouts Voo -1 - 1 LA

T35 = ViHor DE= ViH or WE= V|L

lcc Operating Power Supply T&= VL - 5| 10| mA
Current VIN= VIH or VAL, lro= DmA

lcet Averagp Dperaling ES=ViL - 50 | 70 | mA
Currem Min. Duty Cycle= 100%, lyo= DmA

IsB TTL Standby Current T5= VH - 04| 2 mA
|TTL Inputs)

IsB1 CMDS Standby Current CS52 veo —0.2v L - 2 (100 [ pA
|CMOS Inputs) L | - 11 5] pA

VoL Dulpui Low Vollags IoL= 2.1mA - - | 04 Vv

VOH Dulput High Voliage IDH= — 1.0mA 2.4 - - Vv

Note :

1. Typical values are at Vcc= 5.0V, Ta= 25°C.

1DED2-11-MAYS84
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“HYUNDARI

HYB52840D-1 Series

AC CHARACTERISTICS
[Ta= 40°C 1o BS'C, Voe= 5V + 10%, unless otherwise noted.)
-55 -70 -85 -10
# | SYMBOL | PARAMETER UNIT
MIN. |uu_ MIN. |[MAX. [ MIN. |MAX. | MIN. |MAXL
READ CYCLE
1| tRe Read Cycle Time 55 70 - | 85 - |100 - ns
2| taa Address Access Time - | 55 - | 70 - | B85 - (100 | ns
3 | tACs Chip Select Access Time - | 55 - |70 - | 85 - (100 | ns
4 | toE Outpul Enable to Oulput Valid - | 25 - | 35 - | 45 - | 50| ns
5| tocLz Chip Select 1o Low-Z Dutput 10 - | 1D - | 1o - | 10 - ns
B | oLz Output Enable to Low-Z Dulput 5 - 5 - 5 - 5 - ns
7 | tcHz Chip Disable lo High-Z Output o{20| p{2s| Df[a| o|30]| ns
B | toHz Output Disable 1o High-Z Dutput 0|20 D| 25 0| 3D 0| 30| ns
9 | toH Dutput Hold from Address Changs 10| -|1}| -]10) - | 10| - ns
WRITE CYCLE
10 | tweC Write Cycle Time 56 - | 70 - | B85 - 100 - ns
11 | tcw Chip Seleclt Ip End of Write 45 - | 860 - |70 - | BD - ns
12 | 1aw Address Valid 1o End of Write 45 - | 60 - | 70 - | BO - ns
13 | 1as Address Set-up Time 1] - 0 - D - 0 - ns
14 | wpP Wrile Pulse Width 40 - | 50 - | 55 - | B0 - ns
15 | IWR Write Recovery Time 0 - 0 - 0 - 0 - ns
16 | twWHZ Write to High-Z Dultput D[ 20 0|25 0 | 30 D|30| ns
17 | tIbw Daia lo Write Time Dverlap 25 - | 30 - | 35 - | 40 - ns
18 | IDH Dala Hold from Write Time 0| - 0 - 0 - ] - ns
19 | tow Output Active lrom End of Write 5 - 5 - 5 - 5 - ns

220
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-XYUNDAI HY62B400-1 Series

S —————
AC TEST CDNDITIONS
|TA= -40°C lo BS'C, Vcc= 5V +10%, unless oiherwise specilied.)
PARAMETER VALUE
Input Pulse Level 0.BVip 2.4V
Input Rise and Fall Time Sns
Input and Dulput Timing Reference Levels 1.5V
Oulput Load CL= 100pF + 1TTL Load
AC TEST LOADS
TTL
o Il> O
l U]
l )
Note : /
1.Including jig and scope capacitance.
CAPACITANCE
(Ta= 25°C, = 1MHz)
SYMBOL PARAMETER CONDITION MAX. UNIT
CIN Input Capacitance ViN= DV 5 pF
Clo Inpul/Output Capacilance Vio= oV 8 pF

Note :
1. This parameter is sampled and nol 100% lested.
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*XYUNDAI HYG62B40D-1 Series

TIMING DIAGRAM

READ CYCLE 1

1RC

e X X

« I AT
S I
Deia o o - Dara vale — —

Noute (READ CYCLE):

1. \cHz and loHz are defined as the lime at which the outputs achieve the open circuit conditions and are not
referenced to oulpul voltage levels.

2. Al any given temperalure and vollage condition, tcHz max. is |ess than tcLz min. both for a given device and
from device to device.

3. WE is high for read cycle.

READ CYCLE 2

IRC

1AA

)
HaH J toH
onn —— O

Note|READ CYCLE):
1. WE is high for read cycle.
2, Device is conlinuously selecled T5= ViL.

3. DE= ViL.
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*HYUNDAI HY62840D-1 Series

WRITE CYCLE 1 | OE Clocked )

- A A

s " N

Rl

= T YT

IAS | WP WR

3/* )’

il

WRITE CYCLE 2 | DE Low Fixed )

— A R

AW WR

s TN L

/

H|

wm
s
|

ow

Data Dut
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-NYUNDAI HY528400-1 Series

Nots (WRITE CYCLE):

1. Awrite occurs during the ovelap of alow TS and a low WE. A wrile begins at the latest Iransilion among TS
guing low, and WE going low: Awrile ends at the earlist Iransition among TS going high and WE going high.
lwp is measured from the beginning of wrile 1o the end of writs.

2. 1cw is measured from Ihe later of CS going low to end of write.

3. las is measured from lhe address valid \o the beginning of write.

4. \wR is measured from the end ol write Io the address change. twr applied in case a wrile ends as TS or WE
going high.

5. It OE and WE are in the read mode during this period, the I/O pins are in the output low-Z stale, inputs of
opposite phase of the outpul must nol be applied because bus contenlion can occur.

6. It CS goes low simultaneously with WE going low or after WE going low, the outputs remain in high impedance

state.

. Dout is the same phase of lastest written data in this write cycle.

. Dour is the read dala of the new address.

m ~
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-UYUNDAI HYG5284DD-1 Series

DATA RETENTION CHARACTERISTICS

(TA= -40°C to B5'C)

SYMBOL PARAMETER TEST CUNDITIDN POWER | MIN. [TYP. |[MAX | UNIT
VDR Vce for Data Retention C5 > vcc-0.2v 2.0 - - \
Vss< VINS Voo
Iccor | Data Relention Current Vce= 3.0V L - 1 | 50 HA
TS5z vecoc0.2v
Vs5< VIN< VCe LL - D.5 | 3D uA
tcoR | Chip Disable 1o i} - - ns
Data Retenlion Time Ses Data Retention Timing Diagram
IR Operating Recovery Time e | - - ns
Notes :

1. Typical values are at the condition of Ta= 25°C.
2. 1Rcis read cycle time.

DATA RETENTION TIMING DIAGRAM 1

DATA RETENTION MDDE

VCC

Es>vCCp.2v
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*HYUNDARI HY628400-1 Series

PACKAGE INFORMATIDN

500 mil 32 pin Plastic Dual In-line Package (P)

| T Y e Y s Y Y e Y s Y s Y s |

UNIT : INCHmm) MAX

D O O

[ TCT T T T T T T T T 7 J

1.666(42 281)
1.655(42 037) 0.500(15.240)B5C

0.D90(2 286) U 0621.575) 0.160]4 DE4) 0 550(13 70
T 0.07011 778) D 0501.270) 014143 55€) 0.530(13 462)
| I ’ \
T MIN D 025(D §35)
l'l'l'I'l'l'l'l'l'l'l'I'I'I'I'I 4] \__/\

0 014|0 356]
J L J 0 021(0 533 0.140(3.556 </ | 3deg 0.008(0.200)
11002 54)8SC ‘——‘—'—D TCTET 0.120(3 048) 11 deg

525 mil 32 pin Small Dulline Pachage (G)

NORAAARHAAAAHAHNA | s

— 0 444(11.2778]
HHHHHHHHHHHHHHHH D 43811 1252)

0.564 14,3256
0.810420 574) L 0564[14.325)
5 804 20 421] 0.546{13 BEB4)

X X 0.0160(D 4064
0.105[2.867) 0.0100(0.2540) u. nmu 4084)

0.011(D 2794) / \ _Lu D081 (0.2311)

T I = ANy
“ |'uﬂﬁﬂl1 27)BSC H—M@L T:ljj L_Si_L" DA25(1 0785

0 015(0 381) 0.0235(0.5968)
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XYUNDAI

ORDERING INFORMATION

—

PART NO. SPEED POWER PACHAGE
HYBE28400LP- | 55/70/85/100( L-pan PDIP
HYB2B400LLP-1 |55/70/85/100( LL-part PDIP
HYB28400LG-| |55/70/85/100| L-part SOP
HYB528400LLG-| |55/70/85/100( LL-part SOP
HY&2B400LT2-| |55/70/85/100| L-par TSOP-ll Standard
HYB528400LLT2-| | 55/70/85/100| LL-part TSOP-Il Standard
HYE2B400LR2-1 |55/70/85/100| L-part TSOP-ll Reversed
HYE28400LLR2-1|55/70/85/100| LL-part TSOP-ll Reversed

HYb28400-1 Series
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