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UM621024C Series
128K X 8 CMOS SRAM

Features

B Single +5V power supply
® Access times: 55,70 na (max,)
® Current;
Lew power version: Operating: 70ma&  (mawx.)
Standby: 100 pA  (max.)
Very low power version: Operating: 70mA  (mas)
Standby: 25 A (maoy)
® Fully s@atic operation, no clock or  refreshing
rafpuifd
General Description
The LUMB21024C iz a low operating cwreat 1,048 578.
bit static random access memory organized as 131,072

words by 8 bits and operates on single 5V power
supply. It is buill using UMC's high performance CMOS

® Directty TTL compatible: All inputs and outputs

® Cammaon | /0 using theee-state output

® Quiput enable &nd two chip enable inputs for sasy
application

® Data retention woltage: 2V (min)

® Available in 32-pin DIP, SOP or TSOP packages

Two chig enable inputs are pravided for power down and
device enatle and an oulput enable nput is Included
fer masy indartace,

Data relention s guaranteed ar & power supply valtage

process. Inputs and theee-stale oulpets  are TTL as o 35 2.
compatible and  allow for direst  inderfacing  with
COMMEen $yStem bus sinsciures,
Pin Configurations
= Dip B S0P ® TSOP (forward type) (reverso type)
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I i UMG21024C Series
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Pin Descriptions — DIP/SOP Pin Description — TSOP
Pin Ne. Symbod Description Pin Ne, Symbaol Dascription
2 - 12, 23 Ad - AlE Address input 1-4,7, Al - Al Addrass Input
25 - 28, 3 10 - 20, 31
28 WE Wirite Enable 5 WE Write Enable
24 OE Output Enable 32 OE Output Enable
22 CEr Chip Enable 30 CE1 Chip Enable
a0 CEz2 Chip Enabla B CEa Chip Enable
1 M Ho Connectian g M Mo Connedion
1315, 17-21 10 =10 Data Irngt, Cutpat 21-23, 25-29 /O - 1/Ca Drata [nput/Output
a2 WCC& Powiar Supphy | + 5V) - WoC Powear Supply
15 GMND Ground 24 GMNDO Grownd
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Recommended DC Operating Conditions
(TAa = 0*Co + 70°C)

i)

Symbaol Parameter Min. Typ. Max. Unit
VCC Supply Voltage 4.5 540 55 W
GND Grownd ] 1] Q v
Vin Input High Vialtage 2.2 s VCC +0.3 W
Vie Input Low Valtaga 0.3 o +0.8 v
L Ountpiit Load 3 pF
TTL Qutput Load 1

Absolute Maximum Ratings* *Comments

VCCte GND . .. .. ... ... ... . 05V to +7T.00
IN, INJOUT Valt to GND .. .. .. 05VIo VCC + 05w
Opecating Tempaeature, Tepr . ., . . . . CCio + TG
Storage Temperatwe, Tsig , . . . . | 35 Cto +125-C

Temperatura Urder Bias, Thias . . . . .
Power Dissipation, Pr . ., _ ., .
Soldering Temp, & Time, . ..., ..

SN0 Ce 4850
.. LT
26 C, 10 sac

DC Electrical Characteristics

Stresses above those Easted under "Absobute M aximurm
Aatings" may cause permanent damage to the device
These are siress rafings only. Functional operatian of
this device at these or any other conditions abowve
those indicated in the operational sactions of this
specification iz not implied and Hiposure o absolute
maximum rating conditions for extendad periods may
attect device refiabiliny,

(Ta = 0*Cta + 70°C.VCC = 5V + 10%. GHD = 0V]

UMG21024C-55L/70L | umMs21 024C-85LL/70LL
Symhbal Parameter LInit Conditions
Min. Max, Min. Max,
flu | Input Leakage - 1 - 1 A | Vin = GND to VOC
Currery
CE1 = Vin arfEz = ViL
o | g::f’;:"-““*ﬂﬂ - L - 1 A | or OE = ViHor WE = Vi
Vijo = GND to Vo
Active Powear 'I:_:E_1 = Vi, CEz = W
- 1 - ¥
lec Supply Current 3 3 A I/ = 0mA




UM621024C Series

DC Electrical Characteristics (continued)
UM621024C-55L/70L | UM621024C-55LL/70LL
Symbol Parameter Unit Conditions
Min. Max. Min. Max.
Min. Cycle, Duty = 100%
[olo - 70 - 70 mA | CE1 = Vi, CE2 = ViH
I =
Dynamic Operating /0 = 0 mA
lcca | Current - 15 - 15 mA | CE1 = ViL CE2 = Vi
ViH = VCC, ViL = OV
f=1MHz, liyfo = 0mA
Ise - 3 - 2 mA | CE1 = ViHor CE2 = Vit
CE1 2 VCC-0.2V
Isa1 Standby Power - 100 - = wA | CE2 2 VCC-02v
Vin 2 OV
Supply Current
CE2 < 0.2V
iss2 - 100 - 25 pA VIN > OV
Vou Output Low Volitage - 0.4 - 0.4 \" loL = 2.1 mA
VoH Output High Voltage 2.4 - 2.4 - Vv lon = -1.0 mA
TruthTable
Mode CEs CE2 OE WE 1/0 Operation Supply Current
H X X X High Z Iss, Is81
Standby
X L X X High Z IsB, IsB2
Output Disabled L H H H High Z Icc, Icct, Icc2
Read L H L H DouT lcc, Ice, lce2
Write L H X L Din lcc, Icc, lecz
Note: X: H or L
Capacitance (Ta = 25°C, f = 1.0 MHz)
Symbol Parameter Min. Max. Unit Conditions
CiN Input Capacitance 6 pF Vin = QV
*
Cyo Input/Output Capacitance 8 pF Vijo = QV

* This parameter is

sampled and not 100% tested.
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UM621024C Series

AC Characteristics (Ta = 0°Cto +70°C,VCC =5V + 10%)

UM621024C-55L/LL | UM621024C-70L/LL

Symbol Parameter Unit
Min. Max. Min. Max.
Read Cycle
t RC Read Cycle Time 55 - 70 - ns
b Address Access Time - 55 - 70 ns
tACE1 CE1 - 55 - 70 ns
Chip Enable Access Time

tACEz CE2 - 55 - 70 ns
‘oe Output Enable to Output Valid - 30 - 35 ns
t —

cuz CE 10 - 10 - ns

Chip Enable to Qutput in Low Z

tCLzz CE2 10 - 10 - ns
tom.z Output Enable to Output in Low Z 5 - 5 - ns
*enz CE1 0 20 0 25 ns
¢ Chip Disable to Output in High Z

CHZ2 CE2 0 20 o] 25 ns
tomz Output Disable to Output in High Z 0 20 0 25 ns
tOH Output Hold from Address Change 5 - 5 - ns

Write Cycle

twc Write Cycle Time 55 - 70 - ns
tcw Chip Enable to End of Write 50 - 60 - ns
tAs AddressSetup Time 0 - 0 - ns
Caw Address Valid to End of Write 50 - 60 - ns




UM621024C Series

AC Characteristics (continued)

UM621024C-55L/LL UM621 024C-70L/LL
Symbol Parameter Unit
Min. Max. Min. Max.
twp Write Pulse Width 40 - 50 - ns
tWR Write Recovery Time 0 - 0 - ns
tWHZ Write to Output in High Z 0 25 0 30 ns
t ow Data to Write Time Overlap 25 - 30 - ns
! OH Data Hold from Write Time 0] - 0 - ns
tow Output Active from End of Write 5 - S - ns

Notes: tchzi, tcnzz and towz and twwz are defined as the time at which the outputs achieve the open circuit

condition and are not referred to output voltage levels.

Timing Waveforms

Read Cycle1 (.29

tre

tan

2\

ton |

ton

XXX

Read Cycle 2(1' 34.9)

tAcEL I3
TCHZ L

tcezaS

>_________
Oour




UM621024¢C Se,

)rdering Information

Part No. Access Time Operating Current Standby Current Package
(ns) Max. (mA) Max. (zA)
UMB21024C-70L 70 100 32LDIP
UM621024C-70LL 70 25 32LDIP
UM621024CM-70L 70 100 32L SOP
UM621024CM-70LL 70 25 32L SOP
UMB21024CV-70L " 70 100 32L TSOP
UM621024CV-70LL 70 25 V 32L TSOP
UM621024CVR-70L 70 100 32L TSOP
UM621024CVR-70LL 70 25 32L TSOP
UM621024C-10L 70 100 32LDIP
UM621024C-10LL 70 25 32LDIP
UMB21024CM-10L 70 100 32L SOP
UM8621024CM-10LL 7C 25 32L SOP
100

UM621024CV-10L 70 100 32L TSOP
UMB621024CV-10LL 70 25 32L TSOP
UM621024CVR-10L A 70 100 32L TSOP
UM621024CVR-10LL 70 25 32L TSOP

11




UM621024C Series

Package Information

DIP 32L Outline Dimensions

D

Unit: inches/mm

342 7
ﬁf‘lf"l(\ﬁf"l(\t"l(\ﬁi"lﬁﬁﬁﬁfl"l
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D O ®

e}
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<] —Base Plane

ol

~ CSeating Plane
i B
e,
B, Rem
Symbol Dimensions in inches Oimensions in mm

A 0.210 Max. 5.33 Max.

A 0.010 Min. 0.25 Min,

Az 0.155+0.010 3.94£0.25

+0.004 +0.10
8 0918 "9 002 048 505
+0.004 +0.10

8 0.050.0.002 1.27 .0.05
’ +0.004 +0.10

C 0.010_0.002 025 0.05

1.650 Typ. (1.670 Max.) 41.91 Typ. (42.42 Max.)

E 0.600+0.010 15.24+0.25

E: 0.550 Typ. (0.562 Max.) 13.97 Typ. (14.27 Max.)

e 0.100:0.010 2.54%0.25
0.130:x0.010 3.3020.25

o 0°~15° 0°~15°

€a 0.655£0.035 16.64+0.89

S 0.090 Max. 2.29 Max.

Notes:

1. The maximum value of dimension D includes end flash.
2. Dimension £1 does not include resin fins.

3. Dimension S includes end flash.

12



Timing Waveforms (continued)
Read Cycle 30478

k= -
X e

~ M 777777
B\ N EZ i
Y/ R D MAINNMNINN
— XX X}

NGO S ON

Device is continuously enabled CE1 = Vit and CE2 = Vin,

Address valid prior to or coincident with CE1{ transition low.

OE = v

Transition is measured +500mV from steady state. This parameter is sampled and not 100% tested.
CE2 is high.

CE1 is low.

Address valid prior to or coincident with CE2 transition high.



: ESSEs - UM621024C Series

Timing Waveforms (continued)

Write Cycle 1 ©
(Write Enable Controlled)

ADDRESS

tyue |

X %

N\l
V0 R AN\
= SRR A
o —
v TXXXIXIKKK .

(Chip Enable Controlled)

ADORESS

CEp

OIn

Dour

Notes:

AN S

oo

taw tur 3
N %
e tast _..\ /'
can
e \|
bV s <
tew
tup?

AN\ i
>__.___

7
RS  FTT

PECECCCCCCCSS

tas is measured from the address valid to the beginning of write.

- A write occurs during the overlap (twﬂofalolv_ca , a high CE2 and a low WE.

twris measured from the earliest of CE1 or WE going high or CE2 going low to the end of write cycle.
If the CE1 low transition or the CE2 high transition occurs simultaneously with the WE low transition
or after the WE transition, outputs remain in a high impedance state.

tcwis measured from the later of CE1 going low or CE2 going high to the end of write.

OEis continuously low. ((_)E = Vi)

Transition is measured +500mV from steady state. This parameter is sampled and not 100% tested.



UM621024C Series

\C Test Conditions

} Input Pulse Levels 0V to 3.0V
Input Rise and Fall Time Sns
Input and Output Timing
1.5V
Reference Levels
OutputLoad See Fig. 1,2

I/0

+Sv

% 1800 0

< l .
i_s90n I 30pF

2 Including scope and Jjio.

Figure 1. Outputload

Data Retention Characteristics (Ta =

I/0

-Sv

% 1800
<

.’ 9s0q :I-s.nr‘
7l

% Including scope and Jjig.

Figure 2. Output Load for tcizy, teize,

0°C to 70°C)

torz, tcuzi, tchza,
tonz, twhHz, andtow

Symbol Parameter Min. Max. Unit Conditions
VORt 2.0 55 Vv CE1 2 VCC-0.2V
VCC for Data Retention Q_E_z < 0.2v
Vor2 2.0 5.5 v @ 2 VCC-0.2Cor
CEr = 0.2V
. * VCC = 3.0V
con L-Version - 50 A EE_ET > VCC - 0.2V
. CE2 2 VCC-0.2v
LL-Version - 10 VIN 2 0V
Data Retention Current
L-Version - 50 VCC =3.0v
Iccorz kA CE2 < 0.2V
LL-Version - 10 ViN_ 2 OV
tc:oﬂ Chip Disable to Data Retention Time 0 - ns
: SeeRetention Waveform
R Operation Recovery Time 5 - ms
** UMB21024C-70LL/10LL IlccoR: Max. 3 pA at Ta = 0°Cto + 40°C
* UM621024C-70L/10L lccor: Max. 20 pA at Ta = 0°Cto + 40°C

9



UM621024C Series

Low VCC Data Retention Waveform (1) ( CE: Controlled )

vce

|

OATA RETENTION MODE
4.5v

N

/ a.sv

Vor 2 2V

tcor OR =
K1 4%

% s

R

s N%\

TEL 2 Vpr -~ 0.2V

Low VCC Data Retention Waveform (2) (CE. Controlled)

ODATA RETENTION MOOE
vce

\ / a.sv
Vor 2 2V
tcor o
Ve //
CEz ¢ 0.2V

CE2

10



UM621024C Series

‘ackage Information

»OP 32L Outline Dimensions

32
RAARAAARARAAAARAE 1

O

?HHHHHHHHHHHEHHH__,

D

Seating Plane

“—~—fe7]

Unit:inches/mm

Detail F

]

( [\\
A

See Detail ¥
Symbol Dimensions in inches Dimensions in mm

A 0.118 Max. 3.00 Max.

A 0.004 Min. 0.10 Min.

Az 0.106£0.005 2.69%0.13

o | oo our 52

c 0.008 fg:gg; 0.20 "g:ég

0.80S Typ. (0.820 Max.) 20.45 Typ. (20.83 Max.)

E 0.445x0.010 11.3020.25
(el 0.050£0.006 1.27:0.15

e 0.525 NOM. 13.34 NOM.

He 0.556+0.010 14.12+0.25

L 0.031+0.008 0.79:0.20

Le 0.055+0.008 1.40+0.20

S 0.044 Max. 1.12 Max.

y 0.004 Max. 0.10 Max.

] 0°~10° 0°~10"

Notes:

1. The maximum value of dimension O includas end flash.

2. Dimension E does not include resin fins.

3. Dimension e1 is for PC Board surface mount pad pitch design
reference only.

4. Dimension S includes end flash.

13



UM621024C Series

|
|

Package Information

TSOP 32L Outline Dimensions Unit: inches/mm

T
| o
|
w > ;' —T = -
i ]
| < ] L -2
; ERl L
| Le
Ho K Detail A"
Detail "A”
— : . : A\ \‘l ! A
= 7, N i
< o Ls. Y e
Symbol Dimensions in inches Dimensions in mm
A 0.047 Max, 1.20 Max.
A1 0.00410.002 0.10£0.05
Az 0.039:0.002 1.00£0.05
b 0.008+0.001 0.20+0.03
c 0.006x0.001 - 0.1520.02
o] 0.724:0.004 18.40+0.10
E 0.315£0.004 8.00:0.10
(e] 0.020 TYP. 0.50 TYP.
Ho 0.787+0.007 20.0020.20
L 0.020+0.004 0.50+0.10
Le 0.031 TYP. 0.80 TYP.
S 0.0167 TYP. 0.425 TYP.
Y 0.004 Max. 0.10 Max.
] 0° ~6° 0°-6°
Notes:

1. The maximum value of dimension O includes end flash.

2. Dimension E does not include resin fins.

3. Dimension el is for PC Board surface mount pad pitch design
reference only.

4. Dimension S includes end flash.
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UNITED MICROELECTRONICS CORPORATION ("UMC*)
TERMS AND CONDITIONS OF SALE
(Revision: November 1994)

ARTIES

a) Except as provided In paragraph 0(c) below, the term "UMC" as usad here refers
to one of United Microelectronics Corporation, the Taiwan corporation, United
Microelectronics (Europe) B.V., UMC K K., or United Microelectronics Company
Ltd., whichever of these sends tha invoice to Buyer for the product invoived.

b) Buyer expressly acknowledges that United Microelectronics Corporation, a Talwan

+ carporation, is a separate and distinct entity from United Microelectronics (Europe)
B.V., from UMC K.K., and from United Microalectronics Company Ltd. Buyer
agrees that its sole and exclusive.agresment is with United Microelectronics
(Europe) B.V. or UMC K.K. or United Microelactronics Company Ltd., or with some
other non-UMC company, and that it has received no representations from, that it
has no agreementwith, and that it holds no obligations fromor rights against United
Microelectronics Corporation, the Talwan corporation.

¢) Buyer agrees that the provisions of paragraphs 4(b)-(g),5,6,8,9,10 and 13 extend
to and include United Microelectronics Corporation, the Talwan corporation, as well
as United Microelectronics ( Europe) B.V., UMC K.K., and United Microelectronics
CompanyLtd.

CCEPTANCE OF TERMS

JYER ACCEPTS THESE TERMS () BY WRITTEN ACCEPTANCE (BY PURCHASE

JEROR OTHERWISE), OR (i BY FAILURE TO RETURN GOODS DESCRIBED ON

FACE OF THIS FORM WITHIN FIVE DAYS OF THEIR DEUVERY.

SLIVERY '

) Delivery will be as stated In UMC's quotation, or if none are stated, Free Carrier
(Incoterms 1990) UMC's warehouse. *

} Title to the goods and the entira risk will pass to Buyer upon delivery to carrier.

) Shipments are subject to avallabllity. UMC shall make every reasonable sffort to
meet the date(s) quoted or acknowledged; and if UMC makes such effort, UMC will
not be fiable for any delays.

IRMS OF PAYMENT

) Terms are as stated on UMC's quotation, or if none are stated, Lstter of Cradit at
sight. Accounts past due will incura monthly charge at the rate of one and one-half
percent (1.5%) per month (or, if less, the maximum altowed by appiicable law) to
cover servicing costs.

1 UMC reserves the right to change credit terms at any time In its sole
discretion,

MITED WARRANTY

» UMC warrants that the goods sold will be free from defects In material and
workmanship and comply with UMC's applicable published specifications for a
period of sixty (60) days from date of UMC's shipment.

Goods or parts which have been sub]ecg to abuse, misuse, accident, alteration,
neglect, or unauthorized repair or Improper application are not covered by any
warranty. No warranty is made with respect to custom products or goods produced
to Buyer's specifications (unless specifically stated in a writing signed by UMC).
No warranty Is made with raspect to goods used in devices intended for use in
applications where fallure to parform when properly used can reasonably be
expacted to result in significant injury (including, without limitation, navigation,
aviation or nuclear equipment, or for surgical implant or to support or sustain life)
and Buyer agrees to indemnify, defend, and hold harmiess UMC from alf claims,
damages and liabilities arising out of any such uses.

This Paragraph 4 is the aonly warranty by UMC with respect to goods and may not
be modified or amended except In writing signed by an authorized officer of UMC
and by Buyer,

Buyer acknowledges and agrees thatitls not relying on any applications or circuits
tn product iterature, and Buyaer will test all parts and applications under extended
fleld and laboratory conditions. Notwithstanding any cross-reference or any statements
of compatibility, functionality, and the like, UMC's goods may differ from those of
others with respect to performance, function and/or operation, with respectto areas
not expressly stated in written specifications for UMC's goods, and with respect to
ranges outslde thosa specifications; and Buyeragrees that UMC makes no warranties
and Is not responsible for such things.

EXCEPT AS PROVIDED ABOVE, UMC MAKES NO WARRANTIES OR
CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, AND EXPRESSLY
EXCLUDES AND DISCLAIMS ANY WARRANTY OR CONDITION OF
MERCHANTABIUTY OR FITNESS FOR A PARTICULAR PURPOSE OR
APPLICATION. :

UMC has no sales or service functions in the U.S.A. and thersfore does not intend
to sell, and does not imply that it licenses sale of its products in or to the U.S.A.
AITATION OF LIABILITY .

UMC will not be liable for any loss, damage or penaity resulting from causes
beyond its reasonable control, including but not limited to delay by others, force
majeure, act of God, or labor conditions. n any such event, the date(s) for UMC's
performance will be deemed extended fora period equal to any delay resulting.
UMC'S LIABIUITY ARISING OUT OF THIS CONTRACT OR ANY GOODS SOLD

WILL BE LIMITED TO REFUND OF THE PURCHASE PRICE OR REPAIR OR
REPLACEMENT OF PURCHASED GOODS (RETURNED TO UMC FREIGHT
PRE-PAID).

" {c) Buyer will not return any goods without first obtalning a customer retumn order
number.

(d) ASASEPARATE UMITATION, INNO EVENT WILL UMC BE LIABLE FOR COSTS
OF SUBSTITUTE GOODS; FOR ANY SPECIAL, CONSEQUENTIAL, INCIDEN-
TAL OR INDIRECT DAMAGES; OR LOSS OF USE, OPPORTUNITY, MARKET
POTENTIAL, AND/OR PROFIT ON ANY THEORY (CONTRACT, TORT, FROM
THIRD PARTY CLAIMS OR OTHERWISE). THESE LIMITATIONS SHALLAPPLY
NOTWITHSTANDING ANY FAILURE OF ESSENTIAL PURPOSE OF ANY
REMEDY.

(e) No action agalnst UMC, whether for breach, indemnification, contribution or
arwise, shall be commenced more than one year after the cause of action has
accrued, or more than one year after sither the Buyer, user or other pearson knew
or with reasonable diligence should have known of the matter or of any claim of
dissatisfaction or defect Involved; and no such claim may be brought unless UMC
has firstbeen given commercially reasonable notice, a full written explanation of alt
pertinent details, and a good faith opportunity to resolve the matter.

(f) BUYER EXPRESSLY AGREES TO THE UMITATIONS OF THIS PARAGRAPH
5 AND TO THEIR REASONABLENESS.

6. ONS

UMC may at any time make substitutions and modifications to products which da not
materially and adversaly affect overall product performance within the then current UMC
specifications in the typical and intended uss. In addition, UMC reserves the right to hatt
production or atter specifications and prices atany time without notice. Buyer agreestoverify
thatthe data sheets and other information are current before placing orders.

oth-

7.CANCELLATION
(a) This contract may not be cancelled by Buyer except with written consent by UMC
and Buyer's payment of reasonable cancellation charges (Including but not be
limited to expenses aiready incurrad for labor and material, overhead, commitments
made by UMC, and a reasonable profit).

(b) In no event will Buyer have rights in partially completed goods.
8.INDEMNIFICATION

UMC will, at its own expensa, defend and/or settia all suits agalnst Buyer to the extent
based on any valid claim that any parts as shipped by UMC under this purchase order
infringe any valid, enforceable, unexpired R.0.C. patent, copyright or trademark provided,
however, that Buyer (i) gives immediate written notics to UMC, (ii) permits UMC to defend,
and (lif) gives UMC all needed information, assistance, and authority. However, UMC will
notba résponsible for infringements resulting from anything not manufactured entirely by
UMC, orfromany combination with products, equipment or materials not fumnished by UMC.
UMC shall have no liabliity under this Paragraph 8 for any products made to Buyer's
speclfications, cods, ordesign. THIS PARAGRAPH STATES UMC'SENTIRE LIABILITY
AND OBUGATION WITHRESPECT TO INTELLECTUAL OR INDUSTRIAL PROPERTY
INFRINGEMENT OR CLAIMS THEREFORE., Exceptas to claims UMC agrees to defend,
BUYERWILLINDEMNIFY, DEFEND AND HOLD HARMLESS UMC FROM ALL CLAIMS,
COSTS, LOSSES, ANO DAMAGES (INCLUDING ATTORNEYS' FEES) AGAINST AND/
OR ARISING OUT OF GOODS SOLD AND/OR SHIPPED HEREUNDER.

9. N

UMC shalf have no obligation to hold any information in confidence except as provided
in a separate non-disclosure agreement signed by both parties.
10.ENTIRE AGREEMENT

(a) These terms and conditions are the entire agreement between UMC and Buyer,

and na addition, deletion or modification shall be binding on UMC untess exprassty
agreed to In a writing signed by an officer of UMC. !

(b) Buyer s not relying upon any warranty or representation except for those

specificaily stated here.
11.APPLICABLE LAW

This contractand all performance and disputes arising outof or relating to goods invotved
will be gdvamed by the laws of Tatwan, Rapublic of China, without reference to conflict of
laws principles and excluding the U.N. Convention on Contracts for the International Sale
ofGoods. Buyer agrees atits sole expense to comply with all applicable laws in connection
with the purchase, use or saie of the goods provided hereunder.
12.JURISDICTION AND VENUE :

The courts located in Talwan, Republic of China, will have the sole and exclusive
jurisdiction and venue overany dispute arising out of or relating to this contract or any sale
of goods hereunder, and Buyer hersby consents to the jurisdiction of such courts.
13.ATTORNEYS' FEES . o )

Reasonable attorneys' fees and costs will be awarded to the prevalling party inthe event
ot litigation Involving the enforcement or interpretation of this contract.
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