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MARCH 2016
1Mx8 LOW VOLTAGE,

ULTRA LOW POWER CMOS STATIC RAM

KEY FEATURES DESCRIPTION

e High-speed access time: 45ns, 55ns The ISSI IS62WV10248EALL/ IS62WV10248EBLL are

e CMOS low power operation high-speed, 8M bit static RAMs organized as 1M words
— 36 mW (typical) operating by 8 bits. It is fabricated using ISSI's high-performance

e TTL compatible interface levels CMOS technology. This highly reliable process

e Single power supply coupled with innovative circuit design techniques,
—1.65V-2.2V VDD (62/65WV10248EALL) ﬁieIQS high-performance and low power consumption

evices.

~2:2V-3.6V VDD (62/65WV10248EBLL) When CS1 is HIGH (deselected) or when CS2 is low

e Data control for upper and lower bytes (deselected), the device assumes a standby mode at

e Automotive temperature (-40°C to +125°C) which the power dissipation can be reduced down with

o Lead-free available CMOS input levels.

Easy memory expansion is provided by using Chip
Enable and Output Enable inputs. The active LOW
Write Enable (WE) controls both writing and reading of
the memory.

The 1S62WV10248EALL and IS62WV10248EBLL are
packaged in the JEDEC standard 48-pin mini BGA
(6mm x 8mm) and 44-Pin TSOP (TYPE II).
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Copyright © 2016 Integrated Silicon Solution, Inc. All rights reserved. ISSI reserves the right to make changes to this specification and its products at any time
without notice. ISSI assumes no liability arising out of the application or use of any information, products or services described herein. Customers are advised to
obtain the latest 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
reasonably 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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PIN CONFIGURATIONS (1Mx8)

48-pin mini BGA (B) (6mm x 8mm) 44-Pin TSOP (Type II)
1 2 3 4 5 6
A 1 44 As
A3 [ 2 43 As
| e@e0ee e b
A0 (5 4[] cs2
Bl W ®®»®E ® oSt e [ A8
NC (7 38| NC
c @@@ NC (] 8 371 NC
voo (]9 %] 107
vo1 ] 10 3511 1106
D vop (] 11 34 Vss
Vvss (] 12 BV
E @@ |/<§ZI:13 32:]|/32
vos [] 14 31 vo4
Fl (o (0 () (o) (o (o) NC O 15 03 NC
NC (] 16 29177 NC
WE (] 17 28] A9
G @@@@ A19 (] 18 2713 A10
A18 (] 19 26 A11
H A17 (] 20 251 A12
A16 ] 21 241 A13
A5 ] 22 23] A14
PIN DESCRIPTIONS
AO0-A19 Address Inputs
CS1 Chip Enable 1 Input
CS2 Chip Enable 2 Input
OE Output Enable Input
WE Write Enable Input
1/100-1/07 Input/Output
NC No Connection
VDD Power
Vss Ground
Integrated Silicon Solution, Inc.- www.issi.com 2
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FUNCTION DESCRIPTION

SRAM is one of random access memories. Each byte has an address and can be accessed randomly. SRAM has three
different modes supported. Each function is described below with Truth Table.

STANDBY MODE

Device enters standby mode when deselected (CS1 HIGH or CS2 LOW). The input and output pins (I/O0-7) are placed
in a high impedance state. The current consumption in this mode will be either ISB1 or ISB2 depending on the input
level. CMOS input in this mode will maximize saving power.

WRITE MODE L
Write operation issues with Chip selected (CS1 LOW and CS2 HIGH) and Write Enable (WE) input LOW. The input and
output pins(l/00-7) are in data input mode. Output buffers are closed during this time even if OE is LOW.

READ MODE

Read operation issues with Chip selected (CS1 LOW and CS2 HIGH) and Write Enable (WE) input HIGH. When OE is
LOW, output buffer turns on to make data output. Any input to 1/0 pins during READ mode is not permitted.

In the READ mode, output buffers can be turned off by pulling OE HIGH. In this mode, internal device operates as
READ but I/Os are in a high impedance state. Since device is in READ mode, active current is used.

TRUTH TABLE

Mode WE CS1 CSs2 OE I/O Operation VDD Current

Not Selected X H X X High-Z ISB1, ISB2

(Power-down) X X L X High-Z ISB1, ISB2

Output Disabled H L H H High-Z Icc

Read H L H L Dout Icc

Write L L H X Din Icc

Integrated Silicon Solution, Inc.- www.issi.com 3
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ABSOLUTE MAXIMUM RATINGS AND OPERATING RANGE

ABSOLUTE MAXIMUM RATINGS™

Symbol Parameter Value Unit
Vterm Terminal Voltage with Respect to GND —0.2 to +3.9(Vpp+0.3V) \%
tBIAS Temperature Under Bias -55to +125 °C
Vb Vpp Related to GND —0.2 to +3.9(Vppt+0.3V) V
tStg Storage Temperature —65 to +150 °C
lout DC Output Current (LOW) 20 mA
Notes:

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®

Range Device Marking Ambient Temperature Vbb(min) VDD(typ) VDD(max)
Commercial IS62WV10248EALL 0°C to +70°C 1.65V 1.8V 2.2V
Industrial IS62WV10248EALL -40°C to +85°C 1.65V 1.8V 2.2V
Automotive IS65WV10248EALL -40°C to +125°C 1.65V 1.8V 2.2V
Commercial IS62WV10248EBLL 0°C to +70°C 2.2V 3.3V 3.6V
Industrial IS62WV10248EBLL -40°C to +85°C 2.2V 3.3V 3.6V
Automotive IS65WV10248EBLL -40°C to +125°C 2.2V 3.3V 3.6V
Note:

1. Full device AC operation assumes a 100 ps ramp time from 0 to Vcc(min) and 200 ps wait time after Vcc stabilization.
PIN CAPACITANCE @
Parameter Symbol | Test Condition Max Units
Input capacitance Cin EoC f 10 pF
DQ capacitance (100-107) Cio Ta=25°C, =1 MHZ, Voo = Voo(YP) 95~ oF
Note:
1. These parameters are guaranteed by design and tested by a sample basis only.
THERMAL CHARACTERISTICS @
Parameter Symbol Rating Units
Thermal resistance from junction to ambient (airflow = 1m/s) Rea 43.22 °C/W
Thermal resistance from junction to case Resc 13.35 °C/W
Note:
1. These parameters are guaranteed by design and tested by a sample basis only.
Integrated Silicon Solution, Inc.- www.issi.com 4
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ELECTRICAL CHARACTERISTICS

g
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1IS62(5)WV10248EALL DC ELECTRICAL CHARACTERISTICS-I (OVER THE OPERATING RANGE)

Symbol Parameter Test Conditions Min. Max. Unit
Vou Output HIGH Voltage loy =-0.1 mA 1.4 — \YJ
VoL Output LOW Voltage lo. = 0.1 mA — 0.2 \Y

Vi Input HIGH Voltage 1.4 Vpp + 0.2 Y,

A Input LOW Voltage -0.2 0.4 Vv

I Input Leakage GND < V|y < Vpp -1 1 MA

lo Output Leakage GND < V|y < Vpp, Output Disabled -1 1 HA
Notes:

1. VILL(min) =-1.0V AC (pulse width < 10ns). Not 100% tested.
VIHH (max) = VDD + 1.0V AC (pulse width < 10ns). Not 100% tested.

IS62(5)WV10248EBLL DC ELECTRICAL CHARACTERISTICS-I (OVER THE OPERATING RANGE)

Symbol Parameter Test Conditions Min. Max. Unit
Vo Output HIGH Voltage 2.2<Vpp<27,loy=-0.1 mA 2.0 — \%
2.7 <Vpp< 3.6, loy =-1.0 mA 24 — \%
Voo Output LOW Voltage 2.2<Vpp<2.7,lp.=0.1mA — 0.4 \%
2.7<Vpp<3.6,lp. =2.1mA — 0.4 \%
Vi Input HIGH Voltage 2.2<Vpp< 2.7 1.8 Vpp + 0.3 Y,
2.7<Vpp<3.6 2.2 Vpp + 0.3 Vv
v, P Input LOW Voltage 2.2<Vpp<2.7 -0.3 0.6 Y,
2.7<Vpp< 3.6 -0.3 0.8 V

I Input Leakage GND < V\n < Vb -1 1 HA

lLo Output Leakage GND < V|y < Vpp, Output Disabled -1 1 A

Notes:

1. VILL(min) = -2.0V AC (pulse width < 10ns). Not 100% tested.
VIHH (max) = VDD + 2.0V AC (pulse width < 10ns). Not 100% tested.
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1IS62(5)WV10248EALL DC ELECTRICAL CHARACTERISTICS-Il FOR POWER

(OVER THE OPERATING RANGE)

g
III;;III

Symbol | Parameter Test Conditions Grade Typ. Max. | Unit
ICC VDD Dynamic VDD:VDD(maX), |OUT:0mA, f:fMAX Com. - 12 mA
Operating Ind. - 15
Supply Current Auto. - 15
ICC1 Vpp Static Vpp=Vpp(max), loyr = 0mMA, f=0Hz Com. - 6 mA
Operating Ind. - 6
Supply Current Auto. - 6

ISB2 CMOS S(tandby E/D)D:VDD(CmSaX), 25°C 11.1 15
Current (CMOS 1)0V<CS2=<0.2V o
Inputs) or Com. | 45°C 11.4 17
(2) CS1=Vpp-0.2V,CS2 2V - 0.2V 70°C | 13.6 20 HA
Ind./Auto Al 15.1 25
Auto. A3 28.4 50

Note:
1. Typical values are measured at VDD = 1.8V and not 100% tested.

1IS62(5)WV10248EBLL DC ELECTRICAL CHARACTERISTICS-Il FOR POWER
(OVER THE OPERATING RANGE)

Symbol | Parameter Test Conditions Grade Typ. | Max. | Unit
ICC Vpp Dynamic Vpp=Vpp(Max), loyt=0mA, f=fyax Com. - 15 mA
Operating Ind. - 15
Supply Current Auto. - 15
ICC1 Vpp Static Vpp=Vpp(Mmax), loyr = OMA, f=0Hz Com. - 6 mA
Operating Ind. - 6
Supply Current Auto. - 6

ISB2 | CMOS S(tandby quog\\;DD(Cn’ISZX), 02y 25°C | 11.1 15
Current (CMOS < <0. °
Inputs) or Com. | 45°C | 11.4 17
(2) CS1 2 Vpp - 0.2V, CS2 2 Vpp - 0.2V 70°C | 13.6 20 HA
Ind./Auto Al 15.1 25
Auto. A3 28.4 50

Note:
1. Typical values are measured at VDD = 3.0V, and not 100% tested.

Integrated Silicon Solution, Inc.- www.issi.com 6
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AC TEST CONDITIONS (OVER THE OPERATING RANGE)

Parameter

Symbol Conditions Units
Input Rise Time Tr 1.0 Vins
Input Fall Time Te 1.0 V/ins
Output Timing Reference Level VRer Y2 V1u \Y/
Output Load Conditions Refer to Figure 1 and 2
OUTPUT LOAD CONDITIONS FIGURES
Figurel Figure2
R1 R1
VTM C /W\V VTM c M
OUTPUT O -[ OUTPUT O l
30pF, R2 5pF, R2
including including
jig and jig and
scope —y — scope — —
Parameters Vpp=1.65~2.2V Vpp=2.2~2.7V | Vpp=2.7~3.6V
Input Pulse Level 0.4V to Vbp-0.2V 0.4V to Vbp-0.3V
R1 13500Q 16667Q 1103Q
R2 10800Q 15385Q 1554Q
Vim VDD VDD VDD

Integrated Silicon Solution, Inc.- www.issi.com
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AC CHARACTERISTICS® (OVER OPERATING RANGE)

READ CYCLE AC CHARACTERISTICS

45ns 55ns .
Parameter Symbol , - unit notes
Min Max Min Max
Read Cycle Time tRC 45 - 55 - ns 15
Address Access Time tAA - 45 - 55 ns 1
Output Hold Time tOHA 8 - 8 - ns 1
CS1, CS2 Access Time tACS1/tACS2 - 45 - 55 ns 1
OE Access Time tDOE - 22 - 25 ns 1
OE to High-Z Output tHZOE - 18 - 18 ns 2
OE to Low-Z Output tLZOE 5 - 5 - ns 2
CS1, CS2 to High-Z Output tHZCS/tHZCS2 - 18 - 18 ns 2
CSH1, CS2 to Low-Z Output tLZCS/tLZCS2 10 - 10 - ns 2
WRITE CYCLE AC CHARACTERISTICS
Parameter Symbol - 45ns - °5Nns unit notes
Min Max Min Max
Write Cycle Time twC 45 - 55 - ns 1,35
CS1,CS2 to Write End tSCS1/tSCS2 35 - 40 - ns 1,3
Address Setup Time to Write End tAW 35 - 40 - ns 1,3
Address Hold from Write End tHA 0 - 0 - ns 1,3
Address Setup Time tSA 0 - 0 - ns 1,3
WE Pulse Width tPWE 35 - 40 - ns 1,3,4
Data Setup to Write End tSD 28 - 28 - ns 1,3
Data Hold from Write End tHD 0 - 0 - ns 1,3
WE LOW to High-Z Output tHZWE - 18 - 18 ns 2,3
WE HIGH to Low-Z Output tLZWE 10 - 10 - ns 2,3

Notes:
1. Tested with the load in Figure 1.

2. Tested with the load in Figure 2. tHZOE, tHZCS and tHZWE transitions are measured when the output enters a high impedance state. Not

100% tested.

3. The internal write time is defined by the overlap of CS1=LOW, CS2=HIGH and WE=LOW. All four conditions must be in valid states to initiate a
Write, but any condition 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.
4. tPWE > tHZWE + tSD when OE is LOW.

5.  Address inputs must meet V)4 and V,. SPEC during this period. Any glitch or unknown inputs are not permitted. Unknown input with standby

mode is acceptable.

6. Data retention characteristics are defined later in DATA RETENTION CHARACTERISTICS.

Integrated Silicon Solution, Inc.- www.issi.com

Rev. C
03/25/2016




Distributor of ISSI, Integrated Silicon Solution Inc: Excellent Integrated System Limited
Datasheet of IS62WV10248EBLL-45BLI - IC SRAM 8MB LP 45NS 48MBGA
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

IS62WV10248EALL/BLL m@
IS65WV10248EALL/BLL

TIMING DIAGRAM
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READ CYCLE NO. 1*? (ADDRESS CONTROLLED) (CS1=0E=V, , CS2=WE=V,y;)

{RC -
ADDRESS X 9{
i A : |<— tOHA
| tOHA —p|
1/00-15 PREVIOUS DATA VALID X Low-Z DATA VALID Low-Z

READ CYCLE NO. 2% (CS1, CS2, AND OE CONTROLLED)

- tRC >
ADDRESS
tAA ———————» < tOHA®
OE \i

'« {DOE —— tHZOE — |

Ccst ﬁ\ <= 11 70E 7/

< tACSItACS2{—————>

cs2 _71th031/ . X‘

tLzcs2 -« tHZCS ——»
DOUT HGH 2 X DATA VALID >—

Notes:

1. WE is HIGH for a Read Cycle.

2. The device is continuously selected. OE, CS1= Vil. CS2=WE=VIH.

3. Address is valid prior to or coincident with CS1 LOW and CS2 HIGH transition.

Integrated Silicon Solution, Inc.- www.issi.com 9
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WRITE CYCLE NO. 1 (CS1 CONTROLLED, OE = HIGH OR LOW)
leg—— tWC
ADDRESS X
tscs1 e tHA
cs1 >\ 7!
tscs2 -
cs2 7! §\
I -+-— tPWE
WE j\ \g ~
--1SA F tHZWE ~— t ZWE —»|
HIGH-Z /-
DOUT DATA UNDEFINED 4 £
— {SD —»=a— tHD
DIN 9% DATA-IN VALID g{

Notes:

1. tHZWE is based on the assumption when tSA=0nS after READ operation. Actual DOUT for tHZWE may not appear if OE goes high before
Write Cycle. tHZOE is the time DOUT goes to High-Z after OE goes high.

2. During this period the I/Os are in output state. Do not apply input signals.

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

ADDRESS X X
OE 7l )i
tsSCs1 | t— tHA —o]
CSs1 N
CsSi N 7!
|a——— {SCS2 -
/ N
- tAW -
—_— N N[ tPWE ——— /
WE NN /|
- 1SA—] |- tHZWE-:I lt—— tLZWE ——=]|
DOUT DATA UNDEFINED HIGH-Z 74
/| N—
tsD —mt=w— tHD
DIN Jg DATA-IN VALID g{

Notes:

1. tHZWE is based on the assumption when tSA=0nS after READ operation. Actual DOUT for tHZWE may not appear if OE goes high before
Write Cycle. tHZOE is the time DOUT goes to High-Z after goes high.
2. During this period the 1/Os are in output state. Do not apply input signals

Integrated Silicon Solution, Inc.- www.issi.com 10
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WRITE CYCLE NO. 3 (WE CONTROLLED: OE IS LOW DURING WRITE CYCLE)
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- twc -
ADDRESS X X
OE
tscsi -l tHA —]
CsT N
Csi N 7!
|jt———— tSCS2 —— >
/ N
CSs2 7 N
- tAW -
—_ NL [+ tPWE ——— /
WE NN /
< tSA—-| |- tHZWE~:| la—— {1 ZWE —]
DOUT DATA UNDEFINED HIGHZ
/|
— 1SD —»l<a— tHD
DIN A% DATA-IN VALID g{
Notes:

If OE is low during write cycle, tHZWE must be met in the application. Do not apply input signal during this period. Data output from the previous
READ operation will drive 10 BUS.
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DATA RETENTION CHARACTERISTICS
Symbol | Parameter Test Condition OPTION Min. [ Typ.® | Max. | Unit
Vpr Vpp for Data See Data Retention Waveform 1IS62(5)WV10248EALL 1.5 - \Y
Retention 1S62(5)WV10248EBLL | 1.5 - Vv
Ibr Data Retention | Vpp= Vpr(min), Com. - - 20 uA
Current (1)0V=CS2<0.2V, or ind - - 5
(2) CS1 2 Vpp— 0.2V, '
CS2=Vpp-0.2V Auto - - 50
tspr Data Retention | See Data Retention Waveform 0 - - ns
Setup Time
tror Recovery Time | See Data Retention Waveform tRC - - ns

Note:
1. Typical values are measured at VDD=VDR(min), TA = 25°C and not 100% tested.

DATA RETENTION WAVEFORM (CS1 CONTROLLED)

tsor DATA RETENTION MODE tror

Integrated Silicon Solution, Inc.- www.issi.com 12
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ORDERING INFORMATION

IS62WV10248EALL (1.65V - 2.2V)
Industrial Range: —40°C to +85°C

Speed (ns) Order Part No. Package
55 IS62WV10248EALL-55TI TSOP-II
IS62WV10248EALL-55TLI TSOP-II, Lead-free
IS62WV10248EALL-55BI mini BGA

IS62WV10248EALL-55BLI

mini BGA, Lead-free

IS62WV10248EBLL (2.2V - 3.6V)
Industrial Range: —40°C to +85°C

Speed (ns) Order Part No. Package

45 IS62WV10248EBLL-45TI TSOP-II
IS62WV10248EBLL-45TLI TSOP-Il, Lead-free
IS62WV10248EBLL-45BI mini BGA
IS62WV10248EBLL-45BLI mini BGA, Lead-free

55 IS62WV10248EBLL-55TI TSOP-II
IS62WV10248EBLL-55TLI TSOP-II, Lead-free
IS62WV10248EBLL-55BI mini BGA

IS62WV10248EBLL-55BLI

mini BGA, Lead-free

IS65WV10248EBLL (2.2V - 3.6V)
Automotive Range: —40°C to +125°C

Speed (ns)

Order Part No.

Package

45

IS65WV10248EBLL-45CTLAS3

TSOP-II, Lead-free,
Copper Lead-frame

Integrated Silicon Solution, Inc.- www.issi.com

Rev. C
03/25/2016

13



14

]
@
E
-
=
3
[2)
>
n
- . suipnO 93eyoed
g 8002/40/90) ALVA | ] |'AR | ;.3 0a 1 oo 1oy | TILL E =
= e 1
235 m 4 [ 3Wd NS
£ o S 'NOISNYULNI/NOISNALOYd dvdNvd 3ANTONI LON S300 d NOISN3WIA '€ @ t Z
m oMo m 'NOISNY.LO¥d dTOW 3ANTONI LON Oa L3 ANV d NOISN3IWIa ¢ f\ + .\ INVd 3909
< M s WW:NOISNaWid ONmIodNoo L L /
S5 & raloN T
g o : !
Wa g URITE /|\
o = £
c2% 8 0 .8 0 o
o2 3 . - o 3
558 439 2600 43 C080 12 i e
? 9% 384 010°0 284 620 17
5~ 2 (200 9100630 040 e
=@ S 1S4 1€00 0Sg 080 @
53 3 S0¥'0007°0G6€ 06201 9101 €001 13 v
O - =
T o X : : _ _ _ _ - !
va_@_m 1Ly 089V 0CSY 09611 9L TT 9C'IT 1 Y | — HAAAPPAPBBBEHHAAAAABAAAAR
23 ¢ 0££'0G2£°002L°075'81 17818281 ! AW
= m £ 81002100 Gb'0 00 o !
RN m 17006£00££00 G0'T 007 G600 2¥ i
°oE | 24 9000 2000 GI'0 00 1 mm 3 13
Sg2| @@l O LY00  6E00 021 0T ¥ i
S9f IO & XVNWON NIN X9 WON NIW |
285 33 2 HONE N NOISNBHIC WA N NOISNBHIG 2 B
o V@ ) HHHHEHHHEEHHHHEEHHEEHEEE

T ‘: .m AN KN m |\\/ -
a.-- ) _l m_ m_ w (RE] a

i > 0
Junmnng| 3 W W <
. w2 ¥
)| 88 8
__Uﬁ: 3 R M

Integrated Silicon Solution, Inc.- www.issi.com

Rev. C
03/25/2016



15

]
2
£
U [}
=
2
[2)
2 grozorel AIVa | Y [ am QU0 OB |y
m VOd-JA Wwugx9 T8¢y
@©
S €
(@]
o < 8 v
=S 3 £L0Z-OW D3Q3r : JuSWINoop 8ousIeyey ‘T INYId ONILY3S _
SRS “WI : NOISNIWIQ ONITIONLINOD '} T T—==oclooon
=03 . _ “ |
S5 & 310N o[oro GL _
myY o _
o o
s o E
=g W
533 13
M M .m =) f—— ] ——=
o xn 3
n 02
c== |
O 1
°c5 § . : . . )
=2 3 358 0600 | 34 S0 H 0000
= s 8vl0 | 3sd &€ | 13 7| ooolooo
B2 Al 3] S| 000000
— U o
@m 2 eleofsieofueolorsJoosfoes] @ 3] 00000 ¢ a0 q - i L
E9 9 9100[¥100[2100[ 00| SE0] 0E 0| 00 ¢t 000000
? 2 £ 2100[——800'0[ 0£'0 020] 19 3] O0O0O0l0OO0O
059 6£0 001 v g/ 000000 |
502 O X | WON| NIW | X9W| WON]| 'NIW vl ooooo
-3 TaHAS
5% 7 T HONT NI NDISNINIC | WA NI NOISN3WID N i
sgs | 2 9 A
223 - & l2ebv oo o |
=g 8 44 < ap
R = <<| s ¥3NYOD RENSIN
Boo Www| T#NId THNId
© | O A3IIA WOL108 A3IA doL
\ N A
ey, 3 w m =
W g9 u
Junmnnng - W W AKn
T E AN D
= @)
_:Uﬁ:u 3 % % M

Integrated Silicon Solution, Inc.- www.issi.com

Rev. C
03/25/2016


http://www.tcpdf.org
http://www.tcpdf.org

