IS61WV51216EDALL
1IS61/64WV51216EDBLL

2

48-pin mini BGA (6mm x 8mm)
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PIN DESCRIPTIONS

AO-A18 Address Inputs

1/00-1/015 Data Inputs/Outputs

CE Chip Enable Input

OE Output Enable Input

WE Write Enable Input

LB Lower-byte Control (I/0O0-1/07)
UB Upper-byte Control (1/08-1/015)
NC No Connection

VbD Power

GND Ground
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PIN CONFIGURATIONS
44-Pin TSOP (Type II)

Ao 1 411 A7
Al [O2 431 A16
A2 3 2] A5
A3 []4 47 oE
A4 5 4|1 UB
CEs W[110B
l/oo 7 31 1/015
o1 ] s 37[ o014
1102 [ 9 36 [ 11013
1103 [ 10 351 11012
voD [ 11 34[] GND
GND [ 12 331 vbD
1/04 [] 13 23 o1
1/05 [ 14 311 11010
1106 [] 15 30| 1109
1107 [] 16 29[ o8
WE 17 281 A18
A5 []18 27[ A4
A6 []19 %[ A13
A7 ] 5[] A12
A8 ]2 247 A1
A9 []22 231 A10
PIN DESCRIPTIONS
AO-A18 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 (1/08-1/015)
NC No Connection
VbD Power
GND Ground
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TRUTH TABLE
I/0 PIN
Mode WE CE OE LB UB 1/00-1/07 1/08-1/015 Voo 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
ABSOLUTE MAXIMUM RATINGS®™
Symbol Parameter Value Unit
VTERM Terminal Voltage with Respect to GND -0.5toVop+05 V
VoD Vop Relates to GND -0.3t04.0 \Y
TsTG Storage Temperature —65 to +150 °C
Pt Power Dissipation 1.0 w

Notes:

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.

CAPACITANCE!?
Symbol Parameter Conditions Max. Unit
CiN Input Capacitance ViN = 0V 6 pF
C Input/Output Capacitance Vout = 0V 8 pF
Notes:

1. Tested initially and after any design or process changes that may affect these parameters.
2. Test conditions: Ta = 25°C, f = 1 MHz, Vop = 3.3V.

4 Integrated Silicon Solution, Inc. — www.issi.com
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OPERATING RANGE (Vbb)
Range Ambient IS61WV51216EDALL 1S61WV51216EDBLL 1S64WV51216EDBLL
Temperature Vbb (20ns) Vob (8, 10ns) Vbbp (10ns)
Industrial —40°C to +85°C 1.65V-2.2V 2.4V-3.6V —
Automotive (A1) —40°C to +85°C — — 2.4V-3.6V
Automotive (A3) —40°C to +125°C — — 2.4V-3.6V

ERROR DETECTION AND ERROR CORRECTION

* Independent ECC for each byte

* Detect and correct one bit error per byte

* Better reliability than parity code schemes which can only detect an error but not correct an error

* Backward Compatible: Drop in replacement to current in industry standard devices (without ECC)

Integrated Silicon Solution, Inc. — www.issi.com
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DC ELECTRICAL CHARACTERISTICS (Over Operating Range)

Vbp = 2.4V-3.6V
Symbol Parameter Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Vbbp = Min., loH =—1.0 mA 1.8 — \
VoL Output LOW Voltage Vobp = Min., loL = 1.0 mA — 0.4 \Y
ViH Input HIGH Voltage 2.0 Vop + 0.3 Vv
ViL Input LOW Voltage! -0.3 0.8 V
i Input Leakage GND < ViIN< VoD —1 1 A
ILo Output Leakage GND < Vout < Vbp, Outputs Disabled —1 1 pA
?.0{7[ (min.) =-0.3V DC; ViL (min.) = -2.0V AC (pulse width < 2 ns). Not 100% tested.
ViH (max.) = Vob + 0.3V DC; ViH (max.) = Vbp + 2.0V AC (pulse width < 2 ns). Not 100% tested.
DC ELECTRICAL CHARACTERISTICS (Over Operating Range)
Vobp = 1.65V-2.2V
Symbol Parameter Test Conditions Min. Max. Unit
VoH Output HIGH Voltage loH =-0.1 mA 1.4 — \Y
VoL Output LOW Voltage loL=0.1 mA — 0.2 Vv
ViH Input HIGH Voltage 1.4 Vop + 0.2 \'
ViL Input LOW Voltage -0.2 0.4 Vv
ILi Input Leakage GND < Vin< Vbp -1 1 pA
ILo Output Leakage GND < Vout £ Vbp, —1 1 MA
Outputs Disabled
Notes:
1. ViL (min.) = —0.3V DC; ViL (min.) = —1.0V AC (pulse width < 2 ns). Not 100% tested.
ViH (max.) = Vop + 0.3V DC; Vit (max.) = Vbp + 1.0V AC (pulse width < 2 ns). Not 100% tested.
6 Integrated Silicon Solution, Inc. — www.iss;'{.cog:
ev.
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AC TEST CONDITIONS
Parameter Unit Unit Unit
(2.4V-3.6V) (3.3V + 5%) (1.65V-2.2V)
Input Pulse Level 0.4V to Voo - 0.3V 0.4V to Vopo - 0.3V 0.4V to Voo - 0.3V
Input Rise and Fall Times 1V/ ns 1V/ ns 1V/ ns
Input and Output Timing VDD /2 VDD +0.05 0.9v
and Reference Level (VRef) 2
Output Load See Figures 1 and 2 See Figures 1and2  See Figures 1 and 2
R1(Q) 1909 317 13500
R2 (Q) 1105 351 10800
VM (V) 3.0V 3.3V 1.8V
ACTEST LOADS
R1
20 =500 500 VM
OUTPUT VDD/2
OUTPUT o
30 pF l
Including
fig and Inclu5di?1'; i
— — = scope jig and I
- - - scope — =
Figure 1. Figure 2.
POWER SUPPLY CHARACTERISTICS (Over Operating Range)
-8 -10 -20
Symbol Parameter Test Conditions Min. Max. Min. Max. Min. Max. Unit
cc Vop Dynamic Operating ~ Vop = Max., Com. — 50 — 45 — 3 mA
Supply Current lout = 0 mA, f = fwax Ind. — 60 — 55 — 45
Auto. - - — 65 — 60
typ.® 15
lcct Operating Vop = Max., Com. — 20 — 20 — 20 mA
Supply Current louT=0mA,f=0 Ind. — 25 — 2 — 2
Auto.  — — — 50 — 50
IsB1 TTL Standby Current Vop = Max., Com. — 20 - 2 - 2 mA
(TTL Inputs) ViN =ViH or ViL Ind. — 25 — 25 — 25
CE>VH,f=0 Auto. — — — 45 — 45
IsB2 CMOS Standby Voo = Max., Com. — 10 — 10 — 10 mA
Current (CMOS Inputs)  CE >Vbp - 0.2V, Ind. — 15 — 15 — 15
VN >Vop - 0.2V, or Auto. — — — 35 — 35
VIN< 0.2V,f=0 typ.? 2
Note:

1. At f =fvax, address and data inputs are cycling at the maximum frequency, f = 0 means no input lines change.
2. Typical values are measured at Vop = 3.0V, Ta = 25°C and not 100% tested.
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READ CYCLE SWITCHING CHARACTERISTICS (Over Operating Range)
-8 -10
Symbol Parameter Min. Max. Min. Max. Unit

tre Read Cycle Time 8 — 10 — ns
taa Address Access Time — 8 — 10 ns
toHaA Output Hold Time 25 — 25 — ns
tace CE Access Time — 8 — 10 ns
tooe OE Access Time — 55 — 65 ns
thzoe®  OE to High-Z Output — 3 — 4 ns
tizoe®  OE to Low-Z Output 0 — 0o — ns
tHzcE® CE to High-Z Output 0 3 0 4 ns
tLzce® CE to Low-Z Output 3 — 3 — ns
tea LB, UB Access Time — 55 — 65 ns
tHzs® LB, UB to High-Z Output 0 3 0 3 ns
tLzs®@ LB, UB to Low-Z Output 0 — 0 — ns
tru Power Up Time 0 — 0 ns
(G Power Down Time — 8 — 10 ns

Notes:

1. Test conditions and output loading conditions are specified in the AC Test Conditions and AC Test Loads (Figure 1).
2. Tested with the load in Figure 2. Transition is measured +500 mV from steady-state voltage.

8 Integrated Silicon Solution, Inc. — www.issi.com
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READ CYCLE SWITCHING CHARACTERISTICS" (Over Operating Range)

-20 ns
Symbol Parameter Min. Max. Unit
trRc Read Cycle Time 20 — ns
taa Address Access Time — 20 ns
toHa Output Hold Time 2.5 — ns
tace CE Access Time — 20 ns
tpoE OE Access Time — 8 ns
tHzoE® OE to High-Z Output 0 8 ns
tLzoE® OE to Low-Z Output 0 — ns
tHzCE® CE to High-Z Output 0 8 ns
tLzce® CE to Low-Z Output 3 — ns
teA LB, UB Access Time — 8 ns
tHzs LB, UB to High-Z Output 0 8 ns
tLzB LB, UB to Low-Z Output 0 — ns
Notes:

1. Test conditions and output loading conditions are specified in the AC Test Conditions and AC Test Loads (Figure 1).
2. Tested with the load in Figure 1b. Transition is measured +500 mV from steady-state voltage. Not 100% tested.
3. Not 100% tested.
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AC WAVEFORMS
READ CYCLE NO. 102 (Address Controlled) (CE = OE = Vi)

ADDRESS

DouTt

<« trRc— 5

X

<« thah— »
< toHa—>
< toHa »
PREVIOUS DATA VALID DATA VALID

READ CYCLE NO. 2("3 (CE and OE Controlled)

-« tRe————  »
ADDRESS X
«thm— <> foHA
S /
<—tpoE—> -« »+ tHzoE
CE _§\ <> tizoe %
<«——tAacE—>»
tLzcE = > < tHzCE—>»
Dout HiGH:Z >< DATA VALID
Notes:

1. WE is HIGH for a Read Cycle. _
2. The device is continuously selected. OE, CE = VL.

3. Address is valid prior to or coincident with CE LOW transitions.

10
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WRITE CYCLE SWITCHING CHARACTERISTICS(® (Over Operating Range)

-8 -10
Symbol Parameter Min.  Max. Min. Max. Unit
twe Write Cycle Time 8 — 10 — ns
tsce CE to Write End 6.5 — 8 — ns
taw Address Setup Time 6.5 — 8 — ns
to Write End
tHA Address Hold from Write End 0 — 0 — ns
tsa Address Setup Time 0 — 0 — ns
trwe LB, UB Valid to End of Write 6.5 — 8 — ns
tPwet WE Pulse Width 6.5 — 8 — ns
tPwe2 WE Pulse Width (OE = LOW) 8.0 — 10 — ns
tsp Data Setup to Write End 5 — 6 — ns
tHD Data Hold from Write End 0 — 0 — ns
thzwe®  WE LOW to High-Z Output — 35 — 5 ns
tzwe®  WE HIGH to Low-Z Output 2 — 2 — ns

Notes:

1. Test conditions and output loading conditions are specified in the AC Test Conditions and AC Test Loads (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 initi-
ate 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. Shaded area product in development

Integrated Silicon Solution, Inc. — www.issi.com
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WRITE CYCLE SWITCHING CHARACTERISTICS!-? (Over Operating Range)

-20 ns
Symbol Parameter Min. Max. Unit
twe Write Cycle Time 20 — ns
tsce CE to Write End 12 — ns
taw Address Setup Time 12 — ns
to Write End
tHA Address Hold from Write End 0 — ns
tsa Address Setup Time 0 — ns
tpws LB, UB Valid to End of Write 12 — ns
tPweT WE Pulse Width (OE = HIGH) 12 — ns
trwe2 WE Pulse Width (OE = LOW) 17 — ns
tsp Data Setup to Write End 9 — ns
tHD Data Hold from Write End 0 — ns
tHzwe® WE LOW to High-Z Output — 9 ns
tLzwe® WE HIGH to Low-Z Output 3 — ns

Notes:

1. Test conditions and output loading conditions are specified in the AC Test Conditions and AC Test
Loads (Figure 1).

2. Tested with the load in Figure 1b. 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.

12 Integrated Silicon Solution, Inc. — www.issi.com
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AC WAVEFORMS
WRITE CYCLE NO. 102 (CE Controlled, OE = HIGH or LOW)
< twe >
ADDRESS X VALID ADDRESS X
tsA l«—>»|< tsceE————>»l<«—>tua
CE 3\ /_L
< taw >
<«—trwEs >
WE l\ tPwe2 7£
<«— tHzwE—> <« tLzwe
HIGH-Z
Dout DATA UNDEFINED
<«—tsp—>l<«tHp >
DIN >k DATAIN VALID

Integrated Silicon Solution, Inc. — www.issi.com
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AC WAVEFORMS
WRITE CYCLE NO. 2 (WE Controlled. OE is HIGH During Write Cycle) ('
- twc >
ADDRESS :><: VALID ADDRESS
tHA
OE /
OE 7
CE LOW
- taw
<« tPwE
WE XKXK /7 i
tsA—fe—>» trBW
UB. (B ™~ i
< tHZWE—> < tiLzwWwE—>
DouT DATA UNDEFINED HieHz P4
<«— tsp—»|<«—tHD >
DIN >l< DATAIN VALID >k
WRITE CYCLE NO. 3 (WE Controlled. OE is LOW During Write Cycle) ™
-« twe ———— >
ADDRESS >< VALID ADDRESS
__ tHA
OE Low
CE Low
taw
‘ trwez
WE x\ 7’(
tsA (<> trew
UB. LB N Z
<«—tHZWE —> <« tizwe —»‘
DouT DATA UNDEFINED HiGHZ ‘/
<— tsp—>»|<—tHD >
DIN >k DATAIN VALID *

14

Downloaded from AFFOW.Com.

Integrated Silicon Solution, Inc. — www.issi.com
Rev. B1
07/24/2020


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

IS61WV51216EDALL
1IS61/64WV51216EDBLL

AC WAVEFORMS
WRITE CYCLE NO. 4 (LB, UB Controlled, Back-to-Back Write) ('3

-« twec — |« twc — ]

ADDRESS >< ADDRESS 1 X ADDRESS 2 ><
OE \

> <—tsaA

CE Low
— <—tHA —> ~—tHA

WE \| - tsa »‘ e

N /
-t PBW —>| - tPBW >
UB, LB X§ WORD 1 /] WORD 2 i
tHZWE —<—> - tLzZWE >
HIGH-Z VA
DouT DATA UNDEFINED <

— tHD — tHD

tsp tso
DIN SAID. < > SALID.
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 /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.
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DATA RETENTION SWITCHING CHARACTERISTICS (2.4V-3.6V)

Symbol Parameter Test Condition Options Min. Typ."  Max.  Unit
VbR Vb for Data Retention See Data Retention Waveform 2.0 — 3.6 V
IR Data Retention Current Voo = Vor(miN), CE > Vop - 0.2V Com. — 2 10 mA
Ind. - — 15
Auto. 35
tsor Data Retention Setup Time ~ See Data Retention Waveform 0 — — ns
trOR Recovery Time See Data Retention Waveform trc — — ns

Note 1: Typical values are measured at Voo = VDR(MIN) Ta = 25°C and not 100% tested.

DATA RETENTION SWITCHING CHARACTERISTICS (1.65V-2.2V)

Symbol Parameter Test Condition Options Min. Typ.»  Max.  Unit
VbR Vb for Data Retention See Data Retention Waveform 1.2 — 3.6 V
IoR Data Retention Current Vob = Vor(mn), CE > Vop - 0.2V Com. — 2 10 mA
Ind. — — 15
Auto. — — 35
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 = VDR(MIN), Ta = 25°C and not 100% tested.

DATA RETENTION WAVEFORM (CE Controlled)

tSDR Data Retention Mode

CE >Vop-0.2V
16 Integrated Silicon Solution, Inc. — www.issi.com
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ORDERING INFORMATION

Industrial Range: -40°C to +85°C
Voltage Range: 2.4V to 3.6V

Speed (ns) Order Part No. Package
8 IS61WV51216EDBLL-8BLI 48 mini BGA (6mm x 8mm), Lead-free
IS61WV51216EDBLL-8TLI  TSOP (Type Il), Lead-free
10 IS61WV51216EDBLL-10BLI 48 mini BGA (6mm x 8mm), Lead-free

1IS61WV51216EDBLL-10TLI TSOP (Type II), Lead-free

Industrial Range: -40°C to +85°C
Voltage Range: 1.65V to 2.2V

Speed (ns) Order Part No. Package

20 IS61WV51216EDALL-20BLI 48 mini BGA (6mm x 8mm), Lead-free
IS61WV51216EDALL-20TLI TSOP (Type Il), Lead-free

Automotive Range: -40°C to +125°C
Voltage Range: 2.4V to 3.6V

Speed (ns) Order Part No. Package

10 IS64WV51216EDBLL-10BLA3 48 mini BGA (6mm x 8mm), Lead-free
IS64WV51216EDBLL-10CTLA3 TSOP (Type Il), Lead-free, Copper Leadframe

Integrated Silicon Solution, Inc. — www.issi.com
Rev. B1
07/24/2020

Downloaded from AFFOW.Com.

17


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
http://www.arrow.com

IS61WV51216EDALL

1IS61/64WV51216EDBLL

2100 8000 0£0
Lv00 021

"IN - NOISN3INIA ONITIOHLINOD 'L

- 310N
438 vv00 44 G211 3/
444 ¥S0°0 434 G/E7] 1/
JSH 0E0°0 JSd G20 o
384 8¥1'0 IS4 S/E 13
Orc09e202E20 019 009 066 4
JSd /020 IS 626 a

olc 0GIE0 110 018 008 064 (
9100 #1000 2100 0¥'0 SE€0 0E0 O
00 IV

v

XYW WON T NIW XTI WON NI
HONI NI NDISNIWI@ Wi NI NOTSNAWIC

IDAWAS

9 ¢ v £ 2 1

a/

9
O
O
O
O
O

®
.
®
®
O
@

O
®
O
®
O
O

O
O
O
O
O
O

8002/21/80[ ALY | 1) |Amd supnQ d3exded q1LIL
VDG~ WWgxg I8 v e 440
o L
| | o
i AN A~ W s
,02-O O3A3r - Juswnd0op 8Judld}8y "¢ v 1 |
|

O
O
O
®
O
O

O
®
O
®
O
O

®
®.
®
®
O
®

\
A
P,
N
P
N
P
N
P
A\
P

A
-
~
S
-
<
-
S
~
S
L

MIIAN dOL

<< M O A W L g I

. — WWW.Issl.com

Integrated Silicon Solution, Inc

18

Rev. B1
07/24/2020

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

3
8002/70/90| ALYA [ H SUIINO S5EA98d

A (73081 rogop 1ot | 3 LLLL

INGId INILYS

‘NOISNYLNI/NOISNYLOHd dvaNvd IANTONI LON S30d 9 NOISNINIA '€
'NOISNYLOdd ATON 3ANTONI LON O L3 ANV d NOISN3NIA ¢
NN 2 NOISNIIIA ONITIOHLNOD “L

: 310N v ,

INV1d 38N9D

.8 0| .8 0 e

439 2600 | 434 S080 | aZ

354 0100 54 G20 | I
[200— 9100 6970 0v0 T v

34 1600 | 0S4 080 | @
COv'000V'056£ 062019101 €001 13
1/7089%'065Y096'T1 9211 9611 3
0££062,002.05811v'818281 @
8100 2100/5v'0 €0 o
V00 6£00££00 SO 00T C60  2Y
90002000 10 00 19
[P00——6£00 021 07 ¥
YW WON| NIW XYW WON| 'NIW
NN NISID W N DD S A
\ & ) S EEEEEEEEEEEEEEEEEELE

[RIIET < a —

v HEHHHHHHHHHHHHHHEHHAHE

IS61WV51216EDALL
1IS61/64WV51216EDBLL

19

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

Rev. B1
07/24/2020

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

