-—‘g_ :BSI Low Power/Voltage CMOS SRAM
B FEATURES B GENERAL DESCRIPTION

The BS62LV4005 is a high performance, low power CMOS

Static Random Access Memory organized as 524,288 words by 8 bits
and operates from a wide range of 4.5V to 5.5V supply voltage.
Advanced CMOS technology and circuit techniques provide both high
speed and low power features with maximum access time of 55/ 70ns
in 5V operation.

Easy memory expansion is provided by active LOW chip
enable (CE), active LOW output enable (OE) and three-state
output drivers.

The BS62LV4005 has an automatic power down feature, reducing the
power consumption significantly when chip is deselected.

The BS62LV4005 is available in the JEDEC standard 32 pin SOP
, TSOP, TSOP Il and STSOP .

« Vcc operation voltage : 4.5V ~ 5.5V
* Low power consumption
Vcc =5.0V  C-grade: 45mA (Max.) operating current
| -grade: 50mA (Max.) operating current
1.5uA (Typ.) CMOS standby current

* High speed access time :
-70 70ns (Max.) at Vcc = 5.0V
-55 55ns (Max.) at Vcc = 5.0V
» Automatic power down when chip is deselected
» Three state outputs and TTL compatible
« Fully static operation
+ Data retention supply voltage as low as 1.5V
« Easy expansion with CE and OE options

B PRODUCT FAMILY

SPEED POWER DISSIPATION
STANDBY Operating
Vce = 5.0V Vce = 5.0V Vce=5.0V
BS62LV4005SC SOP-32
BS62LV4005EC TSOP2-32
BS62LV4005TC +0°Cto +70°C | 4.5V ~5.5V 55/70 15uA 45mA TSOP-32
BS62LV4005STC STSOP-32
BS62LV4005PC PDIP-32
BS62LV4005SI SOP-32
BS62LV4005EI . TSOP2-32
BS62LV4005TI -40°C to +85°C | 4.5V ~ 5.5V 55770 25uA 50mA TSOP-32
BS62LV4005STI STSOP-32
BS62LV4005PI PDIP-32
H PIN CONFIGURATIONS B FUNCTIONAL BLOCK DIAGRAM
A1 @ 32 [] vee
=k o5 1 N o
A2 4 29 [ WE A5 O—
A7 5 281 A13 A18  O— Address 2 Memory Array
A6 6 271 A8 A6 O— Row 2048
As 7 26— A9 A4 O— It > ==
A4 [ 8 BS62LV4005SC o5 [ A11 A2 O0— Decoder 2048 X 2048
A3 ] g BS62LV4005SI ,, ] GF A7 O—| Buffer
A2 [ 1o BS62LV4005EC . F— 210 ﬁg 8:
A1 [ 14 BS62LVA00SEI PP = V-
RIS PE S S
DQO [ 13 201 DQ6 ﬂ\ 2048
pQ1 [ 14 19 1 DQ5 DQO 8 Data
DQ2 [ 15 18— DQ4 pat ;‘: Input 8 Column I/O
GND [ 16 17— paQ3 DQ2 Buffer > Write Driver
ggi . — gy Sense Amp
A1 e = Das - Output 1 256
A9 ]2 31033 A10 DQ6 N Buffer _
A8 3 303 CE DQ7 Column Decoder
A3 4 2931 pa7
WE . 5 281 DQ6
21; E (75 BS62LV4005TC % g ggi CE 0—
vee 8 BS62LV4005STC 251 DQ3 WE O Control Address Input Buffer
A8 9 BS62LV4005TI 2433 GND OE O—|
A6 T 10 BS62LV4005STI 233 DQ2
A4 1 223 pQ1 vdd 0—>
A2 12 213 DQO Gnd O0— A11 A9 A8 A3 A2 A1 AOA10
A6 14 B a
A5 15 183 A2
A4 T 16 173 A3
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BS62LV4005

H PIN DESCRIPTIONS

Name

Function

A0-A18 Address Input

These 19 address inputs select one of the 524,288 x 8-bit words in the RAM

CE Chip Enable Input

CE is active LOW. Chip enable must be active when data read from or write to the
device. if chip enable is not active, the device is deselected and is in a standby power
mode. The DQ pins will be in the high impedance state when the device is deselected.

WE Write Enable Input

The write enable input is active LOW and controls read and write operations. With the
chip selected, when WE is HIGH and OE is LOW, output data will be present on the
DQ pins; when WE is LOW, the data present on the DQ pins will be written into the
selected memory location.

OE Output Enable Input

The output enable input is active LOW. If the output enable is active while the chip is
selected and the write enable is inactive, data will be present on the DQ pins and they
will be enabled. The DQ pins will be in the high impedance state when OE is inactive.

DQO0-DQ7 Data Input/Output

These 8 bi-directional ports are used to read data from or write data into the RAM.

Ports
Vce Power Supply
Gnd Ground
B TRUTH TABLE
MODE WE CE OE I/0 OPERATION Vcc CURRENT
Not selected X H X High Z lccsss lecsss
Output Disabled H L H High Z lec
Read H L L Dout lec
Write L L X DiN lec
B ABSOLUTE MAXIMUM RATINGS(®) B OPERATING RANGE
SYMBOL PARAMETER RATING | UNITS RANGE AMBIENT Vee
Terminal Voltage with TEMPERATURE
V TERM gewl 0.5t06.0 v :
Respect to GND Commercial 0°Cto+70°C 4.5~5.5V
B - o
T BIAS Temperature Under Bias 40 to +125 C Industrial -40°C to +85°C 4.5~55V
TsTG Storage Temperature -60 to +150 °c
PT Power Dissipation 1.0 w
1 = -
oot DG Output Current ” . W CAPACITANCE () (TA = 25°C, f = 1.0 MHz)
SYMBOL PARAMETER CONDITIONS MAX. UNIT
1. Stresses greater than those listed under ABSOLUTE MAXIMUM CIN Input VIN=0V 6 oF
RATINGS may cause permanent damage to the device. This is a Capacitance
stress rating only and functional operation of the device at these cba Input/Output VI/O=0V 8 pF
or any other conditions above those indicated in the operational Capacitance
sectipns of thi§ specificgt.ion is not implied. Equsure to absolute 1. This parameter is guaranteed and not tested.
maximum rating conditions for extended periods may affect
reliability.
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£ BSI BS62L.V4005
B DC ELECTRICAL CHARACTERISTICS (TA=0to +70°C)
PAT‘IAAMMEJER PARAMETER TEST CONDITIONS MIN. TYP."” MAX. UNITS
VIL Guarant;eed Input Low Veos5.0V 05 _ 0.8 Vv
Voltage®
ViK Guaranteed Input High Veos5.0V 29 _ Veet0.3 v
Voltage
I Input Leakage Current Vce = Max, Vin= 0V to Vcc -- -- 1 UuA
Vce = Max, CE = Vi, or OF = Vi,
loL Output Leakage Current Vio = OV 1o Ve -- - 1 uA
VoL Output Low Voltage Vce = Max, low = 2mA Vee=5.0V -- -- 0.4 \%
VOH Output High Voltage Vee = Min, low = -1mA Vee=5.0V 2.4 - - \Y
loc Operating Power SUPPIY | TF = v, 1oq = OmA, F = Fmax® | vecssov | - - 45 mA
Current
lccss Standby Current-TTL CE = Vi, loa = OMA Vee=5.0V - - 2 mA
CE = Vcc-0.2V,
lccsB1 Standby Current-CMOS Vi = Vec- 0.2V or Ve = 0.2V Vee=5.0V -- 1.5 15 UuA

1. Typical characteristics are at Ta = 25°C.
2. These are absolute values with respect to device ground and all overshoots due to system or tester notice are included.

3. Fmax = 1/tg¢.

B DATA RETENTION CHARACTERISTICS (TA=0to + 70°C)

SYMBOL PARAMETER TEST CONDITIONS MIN. TYP." MAX. UNITS

. CE = Vcc-0.2V

Vpr Vcc for Data Retention Vi = Vec- 0.2V or Vin < 0.2V 15 -- -- \%
. CE = Vcc-0.2V

Iccor Data Retention Current Vin = Voc- 0.2V or Vi = 0.2V - 0.1 1.5 uA

teor Chip Deselect to Data 0 _ _ ns

Retention Time See Retention Waveform
tr Operation Recovery Time Tre? - - ns

1.Vec = 1.5V, Tp =+ 250C
2. tzc = Read Cycle Time

B LOW V.. DATA RETENTION WAVEFORM (CE Controlled )

Data Retention Mode >

Vce Vee Vor 2 2.0V Vee
tr

t CDR < >

_ Vi CE >Vcc-0.2V Vil
CE
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B AC TEST CONDITIONS

B KEY TO SWITCHING WAVEFORMS

Input Pulse Levels Vce/0
Input Rise and Fall Times | 5ns
Input and Output

Timing Reference Level 0.5Vcc

B AC TEST LOADS AND WAVEFORMS

1928 Q

5.0V &
OUTPUT O
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—

FIGURE 1A
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OUTPUT O
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FIGURE 1B

WAVEFORM
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FIGURE 2

B AC ELECTRICAL CHARACTERISTICS (TA =0 to + 70°C , Vcc = 5.0V )

READ CYCLE
JEDEC _ | RAMETER BS62LV4005-55 | BS62LV4005-70

PARAMETER | ™" Name DESCRIPTION MIN. TYP. MAX. |MIN. TYP. max| UNIT
tavax tre Read Cycle Time 55 - - 70 - - ns
tAVQV tan Address Access Time - - 55 - - 70 ns
tELQV t ACS Chip Select Access Time - - 55 - - 70 ns
tGLQV t OE Output Enable to Output Valid - - 30 - - 35 ns
teiox tcz Chip Select to Output Low Z 10 - - 10 | - - ns
tGLQX t oLz Output Enable to Output in Low Z 10 - - 10 - - ns
tEHQZ t CHZ Chip Deselect to Output in High Z 0 - 30 0 - 35 ns
tenaz tonz Output Disable to Output in High Z 0 - 25 | 0 — | 30 ns
tAXOX t OH Output Disable to Output Address Change 10 - - 10 — _— ns
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BS62LV4005

B SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE1 (1:24)

>/
ADDRESS

X

t

AA

t on

tOH

>

READ CYCLE2 (1.34)

t ACS

(5)
<—t oL

(®)
CHZ

D out

READ CYCLE3 (14)

tre
AooRESS X X
——— tm
o8 /
ton
S toe —
CE Ktoz 2 //
t acs < t onz B)
) t CH(Z1'5)
K—— toaz —
[
NOTES:

1. WE is high for read Cycle.
2. Device is continuously selected when CE = V.

3. Address valid prior to or coincident with CE transition low.

4. OE= VL.

5. Transition is measured = 500mV from steady state with CL = 5pF as shown in Figure 1B.

The parameter is guaranteed but not 100% tested.
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B AC ELECTRICAL CHARACTERISTICS (TA=0to +70°C, Vcc = 5.0V)

WRITE CYCLE
JEDEC | pARAMETER BS62LV4005- 55 BS62LV4005 - 70
PARANETER NAME DlEE L MIN. TYP. MAX. MIN. TYP. MAX. UNIT
tavax twe Write Cycle Time 55 - 70 - - ns
L cw Chip Select to End of Write 55 | - 70| - | - ns
tavw t AS Address Set up Time 0 - - 0 - - ns
t avwn t AW Address Valid to End of Write 55 - - 70 - -- ns
twiwn twe Write Pulse Width 30 | - | -~ 3| - | - ns
twrax twr Write Recovery Time (CE,WE)| © - - 0 - - ns
twioz t vz Write to Output in High Z 0 - 25 0 - 30 ns
tovwn t oW Data to Write Time Overlap 25 - - 30 - - ns
twhox t DH Data Hold from Write Time 0 - - 0 - - ns
tehoz tOHZ Output Disable to Output in High Z 0 - 25 0 -- 30 ns
tWHQX 1:ow End ot Write to Output Active 5 - - 5 -- -- ns
B SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE1 ("
t wC
ADDRESS >< ><
K twn —
o // \\

(11

tow
_ \{) g

% tAW

_ — twe ———>
WE AS\\\\ () //

(4,10

K t o 7

D out |

@tDH 7

étDW>
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WRITE cYCLE2 (1:6)

X X

e \\S © tow 4’//

tWC

(11

% tAW

t WP
'WE \ \ @ / e t DH

WE t as \\ \\ //
(4,10)
<t WHﬁ @ ®)
D out ‘
K tow 7
K— ton —7 @9

D IN

NOTES:

1. WE must be high during address transitions.

2. The internal write time of the memory is defined by the overlap of CE and WE low. All signals
must be active to initiate a write and any one signal can terminate a write by going inactive.
The data input setup and hold timing should be referenced to the second transition edge of
the signal that terminates the write.

3. Twr is measured from the earlier of CE or WE going high at the end of write cycle.

4. During this period, DQ pins are in the output state so that the input signals of opposite phase
to the outputs must not be applied.

5. If the CE low transition occurs simultaneously with the 'WE low transitions or after the WE
transition, output remain in a high impedance state.

6. OE is continuously low (OE = V).

7. Dour is the same phase of write data of this write cycle.

8. Dour is the read data of next address.

9. If CE is low during this period, DQ pins are in the output state. Then the data input signals of

opposite phase to the outputs must not be applied to them.

10. Transition is measured =500mV from steady state with CL = 5pF as shown in Figure 1B.

The parameter is guaranteed but not 100% tested.

11. Towis measured from the later of CE going low to the end of write.
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7S BSI BS62LV4005

B ORDERING INFORMATION

BS62LV4005 X X - YY

SPEED
70: 70ns
55: 55ns

GRADE
C: +0°C ~ +70°C
I: -40°C ~ +85°C

PACKAGE

S: SOP

E: TSOP 2

T: TSOP

ST: Small TSOP
P: PDIP

B PACKAGE DIMENSIONS

ol  INCH MM
0.111£0.007 2.82110.176
Al ]0.009£0.005 0.229+0.127

32 17
10 b 1001~ 002 1% ~ 050

bl ]0.014 ~ 0.018 0.35 ~ 0.46

L

™ [4 0.006 ~ 0.012 | 0.15 ~ 0.32

cl ]0.006 ~ 0.011 0.15 ~ 0.28

D 0.805+0.005 20.447+0.127

’@’ ‘@’ = E 0.44510.005 11.30310.127
! ' E1 |0.555£0.012 14.09710.305

. ﬁ e 0.050+0.006 1.270+0.152
’@’ L 0.033+0.010 0.83410.25
11 | 0.05540.008 1.397+0.203

CUuryvurrrrrrre ) [0 s 01 Mo

o 0~ 10°

L4
Al

SestingPhoas 5[y s Mﬁf@mﬁ*ifi‘"‘

BASE METAL b1

SOP -32

Revision 2.4
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BS62LV4005

DIMENSION DIMENSION
(MM) (INCH)
32 17 S
AHRAAABRBRARAABRRAARRAR 3 MIN. NOM.| MAX.| MIN. NOM.) MAX.
A 120 0047
Al | oos | o0 015 0002 | 0004 | coos
Az | 095 1.00 105 0057 | om35 | ooz
b 030 052 0012 0020
¥ | 03 0% | oas 0012 | 0016 | o8
¢ 012 ozt 0.005 0.008
o | ow | o1z | e 0004 | oms | oms
@] D | 2082 | 2095 | 2108 | o&w | 085 | 0830
HEHEHHEEFHEYHEHE S H ' E 156 | 1176 | 1196 | 0455 | 0463 | 0amt
1 €] b i6 EI_ | 106 | 1016 | 1029 | 0394 | 0400 | 0405
Y oY © 1.27 BASKC 0.050 BASIC
L 040 [ 050 |06 | oms | ooz | o024
] 0.25 BASIC 0010 BASIC
2 0.8 REF 0.031 REF
- D y R 0z | [oxs 0005 | [ o010
ZD, | R o2z | | 0005 |
BIC3 w 0.95 REF 0.037 REF
¥ I [ 010 I ] o004
Y SEATING PLANE < NOTE
1. CONTROLLING DIMENSION ; MILLIMETERS.
2.REFREENCE DOCUMENT : JEDEC MS-024
3. DIMENSION D DOES NOT INCLUDE MOLD PROTRUSION
MOLD PROTRUSION SHALL NOT EXCEED 0.i5(0.006") PERSIDE.
DIMENSION E1 DOES NOT INCLUDE INTERLEAD PROTRUSION,
INTERLEAD PROTRUSION SHALL NOT EXCEED 0.25(0.01*) PER SIDE.
5 4. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSIONS/INTRUSION
= ALLOWABLE DAMBAR PROTRUSION SHALL NOT CAUSE THE LEAD T
3 BE WIDER THAN THE MAX bDIMENSION BY MORE THAN
=L DAMBAR INTRUSION SHALL NOT CAUSE THE LEAD TO BE NARROWER
b THAN THE MIN b DIMENSION BY MORE THAN0.07mm
RADR (— J— N l
g/ N i
,‘,“““““““
—Y <[ GAGE PLANE //// E X
C = 5 2227
? L RADRIL &
= L2 2 WITH PLATING BASE METAL
DETAIL "X" SECTION Y-Y

TSOP2 - 32

e INCH MM
A [0.0433% 0004 [1.10 0.10
Al [0.004% 0002  [0.10t 0.05
o A2 [0.039% 0.002 1.00% 0.05
¢ b [0.009t 0.002  |0.22f 0.05
bl |0.008+ 0.001 0.20+ 0.03
= & =3 c  |0.004~0.008 0.10 ~0.21
= Q} = cl [0.004~0006 [0.10~0.16
= =4 D |0.724% 0.004 18.40% 0.10
= = E [0315% 0.004  |8.00f 0.10
= {B = e |0.020% 0.004  [0.50% 0.10
= = HD (0.787% 0.008 20.00% 0.20
L |00197 %8 Jo.s0 92
L1 |0.0315% 0.004 |0.80% 0.10
. * Yy |0.004 Max. 0.1 Max.
I 43 o o e |0~ 8 ¢~ 8
A IR R\
: P
e e 1
A" DETAIL VIE =
= = b
= = SImpATNG =
2o D E 17|,
BASE METAL l‘_b_l__l
SECTION A
Revision 2.4
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BS62LV4005

v INCH MM
A [0.0433% 0.004 |1.10% 0.10
Al [0.004% 0002  |0.10t 0.05
A2 [0.039% 0.002 1.00 0.05
b |0.009% 0002  |0.22% 0.05
bl |0.008% 0.001 0.20% 0.03
¢ |0.004~0008 [0.10~021
¢l [0.004~0006 |0.10~0.16
D |0.465% 0.004 11.80% 0.10
E [0315% 0.004  |8.00% 0.10
e |0.020f 0.004  |0.50 0.10
HD |0.528% 0.008 13.40% 0.20
L 00197 *3%08 050 9%
L1 [0.0315% 0.004 [0.80Z 0.10
Yy |0.004 Max. 0.1 Max.

e |0 ~ 8 0~ 8"

L E ;:] S

- -
z / x
SEATING PLANE PRy L
WITH PLATING b
< Cl]:
ya
BASE METAL ! bl _!
SECTION A-A
NI INCH(BASE)| MM(REF)
Al 0.010(MIN) 0.254(MIN)
AR 0.15410.005 3.912+0.127
D B 0.01840.005 0.457+0.127
B1 0.050+0.005 1.270+0.127
’_r*h F”IL\ ’_r*h FrEL\ F”IL\ ’_rEL‘ ’_r% ’_rEL‘ ’_r*h ’_r;*L‘ F”IL\ rrh F% FIEL\ FWL\ H‘IL\ c 0.01040.004 0.25410.102

D 1.650+0.005 41.910£0.127
E 0.600£0.010 15.240+0.254

El | 0544+0.004 | 13.818+0.102
,,,,, @,, —— — e 0.100(TYP) 2.540(TYP)

‘ i eB 0.650+0.020 16.510+0.508

,{9 L 0.13040.010 3.30210.254
‘ S 0.075+0.010 1.905+0.254
iﬂti% Hl\JELLL’J %jjeﬁ% W LLLJ HLJ Ldl“ LlLJ LLLJ HLJ HLJ Q1 0.0701+0.005 1.778+0.127
- Bl E
5% 7|
= L u~7u
« il "‘
3 = 1
] El
eB
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715 BSI BS62LV4005

REVISION HISTORY

Revision  Description Date Note
2.2 2001 Data Sheet release Apr. 15, 2001
2.3 Modify Standby Current (Typ. and Jun. 29, 2001
Max.)
24 Modify some AC parameters. April,10,2002
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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