EM610FV8 Family

Emerging Memory & Logic Solutions Inc. Low Power, 128Kx8 SRAM

FEATURES GENERAL DESCRIPTION

* Process Technology : 0.18um Full CMOS The EM610FV8 families are fabricated by EMLSI’s

» Organization : 128K x 8 bit advanced full CMOS process technology. The families

» Power Supply Voltage : 2.7V ~ 3.6V support industrial temperature range and Chip Scale

» Low Data Retention Voltage : 1.5V (Min) Package for user flexibility of system design. The families

» Three state output and TTL Compatible also supports low data retention voltage for battery back-

» Package Type up operation with low data retention current.

- 32-sTSOP1, 32-TSOP1, 32-SOP

PRODUCT FAMILY

Power Dissipation
Product Operating Vce PKG

Family Temperature Range SESSd Standby Operating Type
(Isg1> Typ.) | (lccq-Max.)
EM610FV8 KGD
1 -
EM610FV8S - xx'LF Industrial 32-sTSOP1
o 2.7~3.6V | 45/55/70 ns 0.3 HAZ) 3 mA

EM610FV8T - xx)LF (-40 ~ 85°C) 32-TSOP1
EM610FV8V - xx')LF 32-SOP

1. “xx” represents speed.
2. Typical values are measured at Vc=3.3V, Tp=25°C and not 100% tested.
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Emerging Memory & Logic Solutions Inc.

PIN CONFIGURATIONS

32 - sTSOP1, 32 - TSOP1 : Top view

EM610FV8 Family

Low Power, 128Kx8 SRAM

32 - SOP : Top view

A1 10 32 [0 OE NC 1o 32 [0 Ve
A9 [ 2 31 [MDA10 A6 2 31 [MA15
A8 [ 3 30 MO Cs1 A140D 3 30 [ Ccs2
A13 0] 4 29 M DQ7 A12[0] 4 29 MWE
WE [0 5 28 [11DQ6 A7 15 28 [T1A13
cs21 6 27 [ DQ5 A6 16 27 [T A8
A15[0] 7 26 [0 DQ4 A5 O 7 % 26 [T1A9
Vee O 8 25 [11DQ3 A4 8 ¢ 25 [MAT
NC 0 9 32 - sTSOP1 24 M Vgs A3 M9 + 240E
A16 CT] 10 32 -TSOP1 23 [T1DQ2 A2 010 23 TIAM0
A14 0 11 22 [ DQ1 A1 O 11 22 TSy
A12 0] 12 21 [MDQO A0 [T 12 21 MDQ7
A7 113 20 M A0 DQOT 13 20 TIDQ6
A8 [T 14 19 [M A1 DQ1CT] 14 19 [TIDQ5
A5 1] 15 18 [ A2 DQ2LT] 15 18 [TIDQ4
A4 116 17 [MA3 Vgg 0] 16 17 IDQ3
PIN DESCRIPTION
Name Function Name Function
CS,, CS, Chip Select input Vee Power Supply
OE Output Enable input Vss Ground
WE Write Enable input
AO~A16 Address inputs
DQO0~DQ7 Data inputs/outputs

Ramsun International Limited
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Emerging Memory & Logic Solutions Inc.

ABSOLUTE MAXIMUM RATINGS?

EM610FV8 Family

Low Power, 128Kx8 SRAM

Parameter Symbol Ratings Unit
Voltage on Any Pin Relative to Vgg Vins Vout -0.2t04.0 \
Voltage on Vcc supply relative to Vss Vee -0.2t04.0 V
Power Dissipation Pp 1.0 W
Operating Temperature Ta -40 to 85 oc

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. Functional
operation should be restricted to recommended operating condition. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

FUNCTIONAL DESCRIPTION

cs1 CS2 OE WE DQO~7 Mode Power
H X X X High-Z Deselected Stand by
X L X X High-Z Deselected Active
L H H H High-Z Output Disabled Active
L H L H Data Out Read Active
L H X L Data In Write Active

NOTE : X means don’t care. (Must be low or high state)
4
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Emerging Memory & Logic Solutions Inc.

RECOMMENDED DC OPERATING CONDITIONS 1)

EM610FV8 Family
Low Power, 128Kx8 SRAM

Parameter Symbol Min Typ Max Unit
Supply voltage Vee 2.7 3.3 3.6 \%
Ground Vss 0 0 0 Vv
Input high voltage \m 29 - Ve +0.2%) \Vj
Input low voltage Vi -0.2% - 0.6 \Y
1. TA=-40 to 85°C, otherwise specified
2. Overshoot: VCC +2.0 V in case of pulse width < 20ns
3. Undershoot: -2.0 V in case of pulse width < 20ns
4. Overshoot and undershoot are sampled, not 100% tested.
CAPACITANCED (f =1MHz, Ty=25°C)
Item Symbol Test Condition Min Max Unit
Input capacitance CiN V|N=0V - 8 pF
Input/Ouput capacitance Cio V|o=0V - 10 pF
1. Capacitance is sampled, not 100% tested.
DC AND OPERATING CHARACTERISTICS
Parameter Symbol Test Conditions Min | Typ | Max | Unit
Input leakage current I V|N=Vss to Ve -1 - 1 pA
CSy=V, CS,=V,_or OE=V,,; or WE=V
Output leakage current Lo ToH or mS2ViL o T Lor -1 - 1 pA
Vio=Vss to Vee
Operating power supply lcc No=0mA, CS4=V), CS,=WE=V,yy, Vi\=V,y or Vi - - 3 mA
| Cycle time=1ps, 100% duty, I,g=0mA, 3 A
CCT 1€8,<0.2V, CSp>V(c-0.2V, V0.2V or Vi=Ve-0.2V i i m
Average operating
current Cycle time = Min, 1,o=0mA, 100% duty, one i i %
I — L, o 55ns | - - | 25| mA
CC2 IC84=ViL, CSy=Viy, ViN=ViL or Vi
70ns - - 20
Output low voltage VoL |loL=2.1mA - - 04
Output high voltage Vo |lon=-1.0mA 2.4 - -
Standby Current (TTL) ISB &1 =VIH! CSQ=V||_, Other inputs=V|H or V||_ - - 0.3 mA
CS42Vc-0.2V, CS,2V6-0.2V (CS; controlled)
or 0V=<CS,<0.2V (CS, controlled),
Standby Current (CMOS) |  Iggq | Otherinputs =0~Vec :::; - 103V 15| pA
(Typ. condition : V¢c=3.3V @ 25°C)
(Max. condition : V¢c=3.6V @ 85°C)

1. Typical values are measured at Vc=3.3V, To=25°C and not 100% tested.
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Emerging Memory & Logic Solutions Inc.

AC OPERATING CONDITIONS

EM610FV8 Family
Low Power, 128Kx8 SRAM

Van®
Test Conditions (Test Load and Test Input/Output Reference) T
Input Pulse Level : 0.4 to 2.2V = R12)
Input Rise and Fall Time : 5ns
Input and Output reference Voltage : 1.5V
- > -
Output Load (See right) : CL") = 100pF+ 1 TTL (70ns)
CL" = 30pF + 1 TTL (45ns/55ns) " R.2
1. Including scope and Jig capacitance CL = "2
2. R4=3070Q, R5,=3150Q
3. VTM =2.8V
4. CL = 5pF + 1 TTL (measurement with tLZ, tOLZ, tHZ, tOHZ, tWHZ) :;
READ CYCLE (V.. =2.7t0 3.6V, Gnd = 0V, Ty = -40°C to +85°C)
45ns 55ns 70ns
Parameter Symbol Unit
Min Max Min Max Min Max
Read cycle time trc 45 - 55 - 70 - ns
Address access time tan - 45 - 55 - 70 ns
Chip select to output tco1, tcoz - 45 - 55 - 70 ns
Output enable to valid output toe - 25 - 25 - 35 ns
Chip select to low-Z output tLz, tizo 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - 5 - ns
Chip disable to high-Z output thz1, thzo 0 20 0 20 0 25 ns
Output disable to high-Z output tonz 0 15 0 20 0 25 ns
Output hold from address change ton 10 - 10 - 10 - ns
WRITE CYCLE (V. = 2.7 to 3.6V, Gnd = OV, Tp = -40°C to +85°C)
45ns 55ns 70ns .
Parameter Symbol Unit
Min Max Min Max Min Max
Write cycle time twe 45 - 55 - 70 - ns
Chip select to end of write tew1, tewo 35 - 40 - 60 - ns
Address setup time tas 0 - 0 - 0 - ns
Address valid to end of write taw 35 - 40 - 60 - ns
Write pulse width twp 30 - 30 - 35 - ns
Write recovery time twr 0 - 0 - 0 - ns
Write to ouput high-Z twhz 0 15 0 20 0 25 ns
Data to write time overlap tow 25 25 30 ns
Data hold from write time toH 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - ns
Ramsun International Limited 6 E-mail: sales@sramsun.com



EM610FV8 Family

Low Power, 128Kx8 SRAM

Emerging Memory & Logic Solutions Inc.

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled, CS=0E=V, , CS2=WE=V,;)

< tre
Address ><
- taa
ton
Data Out Previous Data Valid Data Valid
TIMING WAVEFORM OF READ CYCLE(2) (WE = v,y)
tre
Address
tan
> toH
CcSs1 N tco1,2 /

CS2 4
Dy

tor thz1,2
_ -
= £

X P——
P R |

High-Z

Data Out

tz12

NOTES (READ CYCLE)
1. tyz1 2 and toz are defined as the outputs achieve the open circuit conditions and are not referenced to output voltage levels.

2. At any given temperature and voltage condition, tjz1 o(Max.) is less than t, 74 »(Min.) both for a given device and from device to

device interconnection.
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Emerging Memory & Logic Solutions Inc.

EM610FV8 Family
Power, 128Kx8 SRAM

Low

TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled)

< twe
Address ><
t ) )
< CW1,2 o[ WR
CS1 X /
CS2 7/ N\
t
- AWt 5 >
WP >
WE ; \| S
7
tAS ) tDW tDH
Data in High-2 ,\|: Data Valid ¢;lﬂ9&
&j tOW
Data out i
Data Undefined ) K
TIMING WAVEFORM OF WRITE CYCLE(2) (Cs1 Controlled)
< twe
Address ><
tASS) tans2) il _4)
cWi1 o WR
CS1 /f
CS2 / N\
t
- AW >
twp -
WE 51: i
tow toH
Data in )E Data Valid J(
Data out High-Z High-Z
8
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EM610FV8 Family

Emerging Memory & Logic Solutions Inc. Low Powe r, 128Kx8 SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (cs2 Controlled)

< twe
Address ><
twr?
cs1 N /
tASS) tCW22) >
\;
CS2 taw
- -
twp) >

=
m
N

t
tow DH
Data in Data Valid
Data out High-Z High-Z

NOTES (WRITE CYCLE)
1. A write occurs during the overlap(typ) of low CS1, a high CS2 and low WE. A write begins at the lastest transition among CS1

goes low, CS2 goes high and WE goes low. A write ends at the earliest transition when CS1 goes high, CS2 goes high and WE
goes high. The typ is measured from the beginning of write to the end of write.

2. tow is measured from the CS1 going low or CS2 going high to end of write.
3. tag is measured from the address valid to the beginning of write.

4. tyr is measured from the end or write to the address change. tyr applied in case a write ends as CS1 or WE going high.
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EM610FV8 Family

Emerging Memory & Logic Solutions Inc. Low Powe r, 128Kx8 SRAM

DATA RETENTION CHARACTERISTICS

Parameter Symbol Test Condition Min |Typ? | Max |Unit

Isg1 Test Condition

V¢ for Data Retention VbR SB 1 1.5 - 3.6 \
(Chip Disabled) !

. Vec=1.5Y, Igg1 Test Condition
Data Retention C t | - 0.25 - A
ata Retention Curren DR (Chip Disabled) " W
Chip Deselect to Data Retention Time tspr 0 - -
See data retention wave form ns
Operation Recovery Time trDR trc - -
NOTES

1. See the Igg1 measurement condition of datasheet page 5.
2. Typical values are measured at TA=25°C and not 100% tested.

DATA RETENTION WAVE FORM

tSDR Data Retention Mode

2.7V

22V _

CS1>Vce-0.2V

vV Data Retention Mode
cc

CS2<0.2v
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Emerging Memory & Logic Solutions Inc.

PACKAGE DIMENSIONS

32Pin - sTSOP Type1
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EM610FV8 Family

Low Power, 128Kx8 SRAM

Unit : millimeters/inches
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EM610FV8 Family

Emerging Memory & Logic Solutions Inc. Low Powe r, 128Kx8 SRAM

PACKAGE DIMENSIONS

32Pin - TSOP Type1 Unit : millimeters/Inches

32 PIN THIN SMALL OUTLINE PACKAGE TYPE | (0820F)
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EM610FV8 Family

Emerging Memory & Logic Solutions Inc. Low Powe r, 128Kx8 SRAM

PACKAGE DIMENSIONS

32Pin - SOP Unit : millimeters/Inches
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Emerging Memory & Logic Solutions Inc.

MEMORY FUNCTION GUIDE

. EMLSI Memory

. Device Type

. Density

. Function

. Technology

. Operating Voltage

EM610FV8 Family

Low Power, 128Kx8 SRAM

11. Power

10. Speed

9. Package

8. Version

7. Organization

. Memory Component

. Device Type

[ —— Low Power SRAM

A STRAM

[ o — CellularRAM

Density

L [ ———— ™

2 — 2M

e — 4Mm

J— 8M

| | J e ——— 16M

k. — 32M

;7 R —— 64M

X J——— 128M

Option

1 S — Dual CS

1 e Single CS

Technology

............... Full CMOS

. Operating Voltage

T e 5.0V

|7 Z - 3.3V

U e 3.0V

(S S — 2.5V

S . 2.0V

[ 1.8V

Organization

- S X8 bit

g [ RS- X16 bit

K — X32 bit

8. Version

Ramsun International Limited

Blank--------------- Mother die

) —— 2 nd generation
- S 3 rd generation
o 4 th generation
o J S —— 5 th generation
| —— 6 th generation
- 7 th generation
[ S — 8 th generation

9. Package
2] T — KGD, FBGA
[ — 32 sTSOP1
b e — 32 TSOP1
1 — 44 TSOP2
|7 A — 32 SOP

10. Speed
1 S ———— 45ns
L] — 55ns
(11 [ ——— 60ns
(1 e —— 70ns
85 85ns
[+ |1 J— 90ns
() I —— 100ns
12 e 120ns

11. Power
I I — Low Low Power
I —— Low Low Power(Pb-free & Green)
I — Low Power
- Y —— Standard Power

14 E-mail: sales@sramsun.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




