IS61LV25616AL

256K x 16 HIGH SPEED ASYNCHRONOUS
CMOS STATIC RAM WITH 3.3V SUPPLY DECEMBER 2011

FEATURES

* High-speed access time:
— 10,12 ns

e CMOS low power operation

* Low stand-by power:
— Less than 5 mA (typ.) CMOS stand-by

* TTL compatible interface levels
e Single 3.3V power supply

* Fully static operation: no clock or refresh
required

* Three state outputs

e Data control for upper and lower bytes
* Industrial temperature available

* Lead-free available

FUNCTIONAL BLOCK DIAGRAM

DESCRIPTION

The ISST 1S61LV25616AL is a high-speed, 4,194,304-bit
static RAM organized as 262,144 words by 16 bits. It is
fabricated using ISS!'s high-performance CMOS technol-
ogy. This highly reliable process coupled with innovative
circuitdesign techniques, yields high-performance and low
power consumption devices.

When CE is HIGH (deselected), the device assumes a
standby mode at which the power dissipation can be re-
duced down with CMOS input levels.

Easy memory expansion is provided by using Chip Enable
and Output Enable inputs, CE and OE. The active LOW
Write Enable (WE) controls both writing and reading of the
memory. A data byte allows Upper Byte (UB) and Lower
Byte (LB) access.

The IS61LV25616AL is packaged in the JEDEC standard
44-pin 400-mil SOJ, 44-pin TSOP Type Il, 44-pin LQFP
and 48-pin Mini BGA (8mm x 10mm).
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Copyright © 2011 Integrated Silicon Solution, Inc. All rights reserved. I1SSI reserves the right to make changes to this specification and its products at any time without
notice. 1SSl assumes no liability arising out of the application or use of any information, products or services described herein. Customers are advised to obtain the lat-
est version of this device specification before relying on any published information and before placing orders for products.

Integrated Silicon Solution, Inc. does not recommend the use of any of its products in life support applications where the failure or malfunction of the product can reason-
ably be expected to cause failure of the life support system or to significantly affect its safety or effectiveness. Products are not authorized for use in such applications
unless Integrated Silicon Solution, Inc. receives written assurance to its satisfaction, that:

a.) the risk of injury or damage has been minimized;
b.) the user assume all such risks; and

c.) potential liability of Integrated Silicon Solution, Inc is adequately protected under the circumstances
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TRUTHTABLE
1/0 PIN
Mode WE CE OE LB UB 1/00-1/07 1/108-1/015 Vop Current
Not Selected X H X X X High-Z High-Z IsB1, IsB2
Output Disabled H L H X X High-Z High-Z Icc
X L X H H High-Z High-Z
Read H L L L H Dout High-Z Icc
H L L H L High-Z Dout
H L L L L Dout Dout
Write L L X L H DiN High-Z Icc
L L X H L High-Z DiN
L L X L L Din Din
PIN CONFIGURATIONS PIN DESCRIPTIONS
44-Pin TSOP (Type Il) and SOJ A0-A17 Address Inputs
I/00-1/015 Data Inputs/Outputs
CE Chip Enable Input
ro 1 Ml E Output Enable Input
A1 [2 4[] Ate WE Write Enable Input
A2 []3 427 A5 TR _ -
s O e Maks ﬁ Lower-byte Control (I/00-1/07)
ad s 0[] 0B uB Upper-byte Control (1/08-1/015)
CEL]6 sf1L8 NC No Connection
I/o0 7 38[] 1015
o1 ] s 7[0 o4 Vob Power
1102 []9 36[] 1013 GND Ground
1103 [] 10 5[ o012
vDD [ 11 34[] GND
GND [ 12 331 vDD
1104 [] 13 32 vo11
I/05 [] 14 313 o010
1106 [ 15 30 o9
1107 [ 16 29|71 1708
WE [ 17 281 NC
A5 []18 271 A4
A6 [] 19 261 A13
A7 [] 20 251 A12
A8 [] 21 24 A1
A9 [] 22 23] At0
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PIN CONFIGURATIONS

44-Pin LQFP 48-Pin mini BGA
1 2
CeRIY 2w
Txxxxxzzlol5m
TNIRIRIRINAN]
_ /44 43 42 41 4039 38 37 36 35 34
CE 1 33 [ 1/015
1100 . 2 32 [ 1/014 A @
/01 3 31 [ 1/013
o = 4 0= o1z i BEECACNOICRC
/03 . 5 29 1 GND C
VDD 6 TOP VIEW 28 1 VDD D
GND 7 27 [ 1/011
/04 8 26 [ 1/010 i @
105 . 9 25 1 1109 F
/06 . 10 2411/08 G @@
VO?I:H‘IZ 13 14 15 1617 18 19 20 21 2223:NC H @ @
UUttotuoood
Y2z¥2ILeR22
PIN DESCRIPTIONS
AO-A17 Address Inputs
I/00-1/015 Data Inputs/Outputs
CE Chip Enable Input
OE Output Enable Input
WE Write Enable Input
LB Lower-byte Control (I/00-1/07)
UB Upper-byte Control (I/08-1/015)
NC No Connection
VoD Power
GND Ground
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

VTerm  Terminal Voltage with Respectto GND  —0.5 to Vbp+0.5 \Y

TsTG Storage Temperature —65 to +150 °C

P Power Dissipation 1.0 w
Note:

1. Stress greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause
permanent damage to the device. This is a stress rating only and functional operation
of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

OPERATING RANGE

Vbb
Range Ambient Temperature 10ns 12ns
Commercial 0°C to +70°C 3.3V +10%, -5% 3.3V + 10%
Industrial —40°C to +85°C 3.3V +10%, -5% 3.3V + 10%

DC ELECTRICAL CHARACTERISTICS (Over Operating Range)

Symbol Parameter Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Vop = Min., loH = —4.0 mA 2.4 — \Y
VoL Output LOW Voltage Vop = Min., loL = 8.0 mA — 0.4 Vv
ViH Input HIGH Voltage 2.0 Vop + 0.3 \'
ViL Input LOW Voltage™ -0.3 0.8 \Y
i Input Leakage GND < ViN £ VDD Com. -2 2 pA
Ind. -5 5
ILo Output Leakage GND < Vout £VbpD Com. -2 2 MA
Outputs Disabled Ind. -5 5
Notes:

1. ViL (min.) = —2.0V for pulse width less than 10 ns.
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POWER SUPPLY CHARACTERISTICS® (Over Operating Range)

-10 -12
Symbol Parameter Test Conditions Min. Max. Min. Max. Unit
cc Vop Dynamic Operating ~ Vop = Max., Com. — 100 — 9 mA
Supply Current lour =0 mA, f=fuax  Ind. — 110 — 100
Iss TTL Standby Current Vop = Max., Com. — 50 — 45 mA
(TTL Inputs) ViN = ViH or ViL Ind. — 55 — 50
CE >V, f= fwax.
IsB1 TTL Standby Current Vob = Max., Com. — 2 — 20 mA
(TTL Inputs) ViN = ViH or ViL Ind. — 25 — 25
CE>VH,f=0
IsB2 CMOS Standby Voo = Max., Com. — 15 — 15 mA
Current (CMOS Inputs) ~ CE >Vbp-0.2V, Ind. — 2 — 2
VIN>Vop - 0.2V, or
ViN<0.2V f=0

Note:
1. Atf =fvax, address and data inputs are cycling at the maximum frequency, f = 0 means no input lines change.
Shaded area product in development

CAPACITANCE®
Symbol Parameter Conditions Max. Unit
CiN Input Capacitance VIN =0V 6 pF
Cour Input/Output Capacitance Vout = 0V 8 pF
Note:

1. Tested initially and after any design or process changes that may affect these parameters.
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READ CYCLE SWITCHING CHARACTERISTICS (Over Operating Range)

-10 -12
Symbol Parameter Min. Max. Min. Max. Unit
tre Read Cycle Time 10 — 12 — ns
taa Address Access Time — 10 — 12 ns
toHA Output Hold Time 2 — 2 — ns
tace CE Access Time — 10 — 12 ns
tooe OE Access Time — 4 — 5 ns
tizoe®  OE to High-Z Output — 4 — 5 ns
tLzoe® OE to Low-Z Output 0 — 0 — ns
tHzce® CE to High-Z Output 0 4 0 6 ns
tLzce® CE to Low-Z Output 3 — 3 — ns
tea LB, UB Access Time — 4 — 5 ns
tHze® LB, UB to High-Z Output 0 3 0 4 ns
tLzs®@ LB, UB to Low-Z Output 0 — 0 — ns
tru Power Up Time 0 — 0 — ns
tro Power Down Time — 10 — 12 ns
Notes:

1. Test conditions assume signal transition times of 3 ns or less, timing reference levels of 1.5V, input pulse levels of
0V to 3.0V and output loading specified in Figure 1.
2. Tested with the load in Figure 2. Transition is measured +500 mV from steady-state voltage.

AC TEST LOADS

319 Q 319 Q

3.3V o——AAA— 3.3v o VViv

OUTPUT OT. OUTPUT OT.
30 pF 353 Q 5_pF 353 Q
Including Including
jig and jig and

scope — — scope — S

Figure 1 Figure 2

AC TEST CONDITIONS

Parameter Unit
Input Pulse Level 0V to 3.0V
Input Rise and Fall Times 3ns
Input and Output Timing and Reference Level 1.5V
Output Load See Figures 1 and 2
6 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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AC WAVEFORMS

READ CYCLE NO. 10:2 (Address Controlled) (CE = OE = Vi, UB or LB = Vi)

ADDRESS

« trc— 5]

<« tha— »
< tora>»
DouT PREVIOUS DATA VALID

<—toHa—>
DATA VALID

READ1.eps

READ CYCLE NO. 2('®

ADDRESS

DouTt

VDD

Supply
Current

-

-

)

<

<« than— ]

<> toHA

N il
<«—tboE—> - »— tHzoOE
§\ <« tiLzoE %
tzoe - _ tace — ‘¢ tHzCcE >
N\ 4
N /
- tea —> - »— tHzB
L7B e trc
HIGH-Z > < AN
DATA VALID
/|
Icc
- tPUA/ 50% trD — N s0%
N—— IsB

UB_CEDR2.eps

Notes:

1. WE is HIGH for a Read Cycle.

2. The device is continuously selected. OE, CE, UB, or LB = VL.
3. Address is valid prior to or coincident with CE LOW transition.
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READ CYCLE NO. 213

ADDRESS }{ X
- thn— > <> torHa
OE * 71
<«—tboE—> - »— tHzOE
CE §\ <> tLzoE %
—tace —» ‘(— tHzCE >
tLzcE 1= >
LB, UB N\ /
N /|
- tBA —> -< > tHzB
tizB J— > tre
Dout HicH=Z > DATA VALID
Icc
VDD tru 50% trD 50%
Supply Ise

Current

UB_CEDR2.eps

Notes:

1. WE is HIGH for a Read Cycle.

2. The device is continuously selected. OE, CE, UB, or LB = ViL.
3. Address is valid prior to or coincident with CE LOW transition.

WRITE CYCLE SWITCHING CHARACTERISTICS!® (Over Operating Range)

-10 -12
Symbol Parameter Min. Max.  Min. Max. Unit
twe Write Cycle Time 10 — 12 — ns
tsce CE to Write End 8 — 8 — ns
taw Address Setup Time to Write End 8 — 8 — ns
tHA Address Hold from Write End 0 — 0 — ns
tsa Address Setup Time 0o — 0o — ns
trwa LB, UB Valid to End of Write 8 — 8 — ns
tPwet WE Pulse Width 8 — 8 — ns
tPwe2 WE Pulse Width (OE = LOW) 10 — 12 — ns
tsp Data Setup to Write End 6 — 6 — ns
tHo Data Hold from Write End 0o — 0o — ns
tHzwe®  WE LOW to High-Z Output 5 — 6 ns
tizwe®  WE HIGH to Low-Z Output — 2 — ns
Notes:

1. Test conditions assume signal transition times of 3 ns or less, timing reference levels of 1.5V, input pulse levels of OV

to 3.0V and output loading specified in Figure 1.
2. Tested with the load in Figure 2. Transition is measured +500 mV from steady-state voltage. Not 100% tested.

3. The internal write time is defined by the overlap of CE LOW and UB or LB and WE LOW. All signals must be in valid
states to initiate a Write, but any one can go inactive to terminate the Write. The Data Input Setup and Hold timing

are referenced to the rising or falling edge of the signal that terminates the write.
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AC WAVEFORMS

WRITE CYCLE NO. 1 (CE Controlled, OE is HIGH or LOW) ™

ADDRESS

DouTt

DIN

twc

D

VALID ADDRESS

tsA j«  »|= tsce <> tHA
/
L Z
‘ taw
tPwE1
x\ tPwE2 74
trBw
N /
N Z
<« tHZWE—>] <« tiLzwE—>
HIGH-Z /-
DATA UNDEFINED
N—————

<«— tsp—>{<—tHD—>
DATAIN VALID

UB_CEWR1.eps

Notes:

1. WRITE is an internally generated signal asserted during an overlap of the LOW states on the CE and WE inputs and at least

one of the LB and UB inputs being in the LOW state.
2. WRITE = (CE) [ (LB) = (UB) ] (WE).

WRITE CYCLE NO. 2 (WE Controlled. OE is HIGH During Write Cycle) (2

ADDRESS

- twc .
>< VALID ADDRESS
tHA
Vi
—
LOW
taw -
' - tPwE1 >
#S e
NG 4
tsA "t > trBwW
N 4
N Z
< tHZWE—>] - tLzZWwE—>
HIGH-Z /—
DATA UNDEFINED
N——

<« tsp——»|<«—tHD >
DATAIN VALID

UB_CEWR2.eps
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AC WAVEFORMS

WRITE CYCLE NO. 3 (WE Controlled. OE is LOW During Write Cycle)

ADDRESS

DouT

DIN

twc

-

<

VALID ADDRESS

- tHA
LOW
LOW
taw >
L - tpwez
N e
N /)
tsA (= trew
N 4
N s
< tHZWE —>| < tiLzwE—>
HIGH-Z ‘/_
DATA UNDEFINED i

-<— tsp—>»|<—tHD >
DATAIN VALID

UB_CEWR3.eps

WRITE CYCLE NO. 4 (LB, UB Controlled, Back-to-Back Write) ('

ADDRESS

DouT

DIN

X

ADDRES

le— twc —;47 twec — »

S 1

ADDRESS 2

<

tsa
LOowW

N

< tHA

- tsA~>‘

- tHA

- tPBW >
WORD 1

tHzwE

DATA UNDEFINED

HIGH-Z

< tPBW —»|
I
WORD 2

- tLzZWE >

——
N—_————

— tHD
tsp ? t
DATAIN
VALID

— tHD
sD
DATAIN
VALID

UB_CEWR4.eps

Notes:

1. The internal Write time is defined by the overlap of CE = LOW, UB and/or LB = LOW, and WE = LOW. All signals must be in
valid states to initiate a Write, but any can be deasserted to terminate the Write. The tsa, tHa, tsp, and tHp timing is referenced
to the rising or falling edge of the signal that terminates the Write.

2. Tested with OE HIGH for a minimum of 4 ns before WE = LOW to place the I/O in a HIGH-Z state.

3. WE may be held LOW across many address cycles and the LB, UB pins can be used to control the Write function.

10
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DATA RETENTION SWITCHING CHARACTERISTICS (LL)

Symbol Parameter Test Condition Options Min. Typ."  Max.  Unit

Vor Vo for Data Retention See Data Retention Waveform 2.0 — 3.6 v

IoR Data Retention Current Vop = 2.0V, CE > Voo - 0.2V Com. - 5 10 mA
Ind. — — 15

tsor Data Retention Setup Time ~ See Data Retention Waveform 0 — — ns

trOR Recovery Time See Data Retention Waveform tre — — ns

Note 1: Typical values are measured at Voo = 3.0V, Ta = 25°C and not 100% tested.

DATA RETENTION WAVEFORM (CE Controlled)

Data Retention Mode

CE >Vbp- 0.2V
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ORDERING INFORMATION

Commercial Range: 0°C to +70°C
Speed (ns) Order Part No. Package
10 IS61LV25616AL-10T TSOP (Type Il)
IS61LV25616AL-10TL TSOP (Type Il), Lead-free
1S61LV25616AL-10K 400-mil SOJ
12 1S61LV25616AL-12T TSOP (Type Il)

Industrial Rang_]e: -40°C to +85°C

Speed (ns) Order Part No. Package
10 I1S61LV25616AL-10TI TSOP (Type II)
I1S61LV25616AL-10TLI TSOP (Type Il), Lead-free
I1S61LV25616AL-10KI 400-mil SOJ
I1S61LV25616AL-10KLI 400-mil SOJ, Lead-free
I1S61LV25616AL-10LQl LQFP
1S61LV25616AL-10LQLI LQFP, Lead-free
I1S61LV25616AL-10BI Mini BGA (8mm x 10mm)
I1S61LV25616AL-10BLI Mini BGA (8mm x 10mm), Lead-free
12 1S61LV25616AL-12TI TSOP (Type II)
12 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774

Downloaded from AFFOW.Com.

Rev. F
12/15/2011


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

V 'AHd 110-009-08¢C

1002/0¢/80| 4LV

) |am

auIpnQ aseyoed
(o )°7 - Juudiooy )
dA0T WWy [XQIX0[ Tty

H1IIL

ISOI

al I
WWMNIS g u\f_.l

=N

* NV 39N9

Il
ol [WGE 0 oL |L5E 0
‘434 6€0°0 ‘434 0071
'43d 6€0°0 ‘434 0071
0S4 0100 388 G20

0€0°0 72008100 GL'0 090 S¥'0
'S4 1€0°0 'S4 080
66E'076E'068E'0€101 0001 £B6
v8¥'024¥'009%'00E ST 00T 0L'TT
66E'076E'068E'0€101 0001 £B6
v8¥'02,¥'009%'00€° ST 00T 0L'TT

8100 2100 S¥'0 00
LS00SS0'0ES00 G¥'T Ov'1  GE'T
9000 2000 GT'0 G0'0
£900 GS0'0 097 0¥'1

XYW WON NI X9 WON | 'NIW
HONI NI NOISNJWIT | W NI NOISNWIC

?.. B

!

C)
EVA
1z
I

1

3
=

3
1d

a

a
cv
v

v

"0AWAS

-~

‘NOISNYLNI/NOISNYLOYd dVENVA IANTONI LON S304d 9 NOISNINIA ‘€

‘NOISNYLOHd ATOW 3AnTONI LON Od 13 ANV Ld NOISNINIA ¢

3z

AY

o

INW : NOISNIWIQ ONITIOHLNOD '}
- 310N

g o az
~ IW_|_AIIW_|_AI

N

J
TNy TIvlda

LA AL

L]

Juiututuint

I

IS61LV25616AL

13

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774

Rev. F
12/15/2011

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IS61LV25616AL

ooz/tz/er| Alva | H [ am Hwﬁmﬁms wwwnmﬁu

H1LIL

"/20-SIN D3dS DIQIN : JUBINOOP 80UBIBLRY G
"1s8} |euyy Jaye sueld Buiess ay) je
W0 UIYlIM Jayjoue auo 0} Joadsal yim Jeueld aq ||eys spes| pewiod i
‘uoisnuul/UoISNJj0Id Jequiep apnjoul Jou Saop Zq uolsuswiq ‘g
* uoisnujoid pjow apnjoul Jou Op |3 puUe ( uoisuswiq ‘g
wuw : uoisuawip Buyjosuo) °

- 310N

‘438 LE00 ‘434 S6°0 1z
0S4 0S0°0 0SE L2 o
384 0LE°0 0S4 0v'e ¢
GOY'0]00%'0[S6E°0|62°0T|9T'0T|€00T] 13 ey

XYW WON| NIN | XYW |'WON | ‘NI
HONI NI NOISNIWIQ | WA NI NOISNWIC

DEWAS

Sy 00y b 0SEY'0]0E'TE|8TT1|S0TT| 3 | -
0ert|sar1|oart jorsesasores @ —@E
2€0'0/820°0920°0] 180 | 120990 29 :
020'0——S100| IS0 8€0| 9 :
23 —|-+H—-— 3 13

5200 UIE i

2800 802| 19
8r10——8210|9L € —Se€E| ¥

INV1d ONILV3S a o

il
L

e e e e e e e e e e e e e 6 o 0

&

N N N N N [ O N O |

a

1-800-379-4774

Issi.com —

Integrated Silicon Solution, Inc. — www.

14

Rev. F
12/15/2011

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IS61LV25616AL

8002/70/90| ALVA | H [Am

auipnQ d3eyoed
¢-dOSL 'U00Y "Iy 1L

o8 0 .8 0
438 200 43 G080
JS4 0100 JSd G20

L2070 9100 690 070
J388 1€0°0 J8d 080

GO0r' 0007 056 06< 01 9101 £0°01
1y 0E97 065y 09611 92711 9611
0€.052400220vS8l1r 8183l

8100 2100670 0€0
w006E00/,£00 SOT 00T S60
9000 2000 GT'0 GO0
L7070 6e00 0 007

KW WON NI XY WEON NI
HONT NI NDISNJWIT Wi NI NDISNAWIC

oY
v

TOAWAS

‘NOISNHLNI/NOISNHLOdd dvdANvd 3ANTONI LON S30d 9 NOISNINIA '€
‘NOISNY1O0dd ATOW 3ANTONI LON Oad +3 ANV d NOISN3NIA ¢
NN NOISNIINIA ONITTOHLNOD 'L

- 310N

av

INY'Id ONLLIVS

INT1d N9

t HHHHHHHHHHHHHHHAHHHHHE

HEHBHHEHEHEHEBEEEHEHERHE

a

15

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774

Rev. F

12/15/2011

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IS61LV25616AL

800¢/C1/80

4Lvd

J

auipnQ a3eyded
VOd-AL WWO[XY 18P

H1LIL

£L0Z-OW O3d4r - JusWnO0p 8dualsiey ¢

wuw - uoisuswip DC___O.:COO }

- 410N

3sSd 0£00 3sd S/'0 E
1S48+%1°0 Jsds/'e 13
610 [sie0 [ 110 | org [ 008 | 062 3
Jsd /020 Jsd 6e'g a
86E0 |¥6€°0 | 06€0 | OI'0I | 0007| 066 a
9100 | ¥1000 | 2100 | OV0 | Sg0| 0£0 e
2100 | 0T0'0 | 8000 | 0S0 | C20 | 020 | 1v
/¥00 | — — | 21| — | — v
NIW|  WON| X9W| XYW | WON | NIW
WAS
Youp (UL
NOISNIWIa NOTISNIWIT

MAIN dOL

<< M O A L L g T

1-800-379-4774

Issi.com —

Integrated Silicon Solution, Inc. — www.

16

Rev. F
12/15/2011

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

