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Features
e High speed
— 12 ns
e Fast tpor
o CMOS for optimum speed/power
e Low active power
— 880 mW
o Low standby power
— 165 mW

o Easy memory expansion with CE and
OE features

e TTL-compatible inputs and outputs

e Automatic power-down when
deselected

CYPRESS

CY7C199

Functional Description

The CY7C199 is a high-performance
CMOS static RAM organized as 32,768
words by 8 bits. Easy memory expansion is
provided by an active LOW chip enable
(CE) and active LOW output enable (OE)
and three-state drivers. This device has an
automatic power-down feature, reducing
the power consumption by 81% when de-
selected. The CY7C199 is in the standard
300-mil-wide DIP, SOJ, and LCC pack-
ages.

An active LOW write enable signal (WE)
controls the writing/reading operation of
the memory. When CE and WE inputs are
both LOW, data on the eight data input/

32K x 8 Static RAM

output pins (I/Og through 1/O7) is written
into the memory location addressed by the
address present on the address pins (Ag
through Aj4). Reading the device is ac-
complished by selecting the device and en-
abling the outputs, CE and OE active
LOW, while WE remains inactive or
HIGH. Under these conditions, the con-
tents of the location addressed by the in-
formation on address pinsis present on the
eight data input/output pins.

The input/output pinsremain in a high-im-
pedance state unless the chip is selected,
outputs are enabled, and write enable
(WE) is HIGH. A die coat is used to en-
sure alpha immunity.
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Pin Configurations (continued)
TSOP
Top View
OE [ 22 210 Ag
A 23 201 CE
Ao O 24 19 1/07
Az O 25 181 1/0g
Ay O 26 173 /05
WE O 27 160 1/04
Vee E)zs 153 1/O3
5 /1 14 GND
As O 2 13 1/05
A7 O s 12 1/04
Ag O 4 118 1/0g
Ag O s 10 A14
A10 O s od A13
A Q 7 8 Ao
C199-4
Selection Guide
7C199-10 | 7C199-12 | 7C199-15 | 7C199-20 | 7C199-25 | 7C199-35 | 7C199—45
Maximum Access Time (ns) 10 12 15 20 25 35 45
Maximum Operating | Com’l 160 160 155 150 150 140
Current (mA)
L 130 110 100
Mil 180 170 150 150 150
L 150 130
Maximum Standby 30 30 30 30 30 25 25
Current (mA)
L 20 20 15
Shaded area contains preliminary information.
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, ~ Output Current into Outputs (LOW) ............... 20 mA
not tested.) Static Discharge Voltage ........................ >2001V
Storage Temperature ................... —65°Cto +150°C  (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ............ ... ... ......... >200 mA
Power Applied ............. ... ... =55°Cto +125°C Operating Range
Supply Voltage to Ground Potential -
(PIN 28 1O PIN 14) .. —0.5V to +7.0V Range Ambient Temperature Vee
DC Voltage ApFlied to Outputs Commercial 0°Cto +70°C 5V = 10%
. . 1] _
in High Z Statel*] ................... 0.5V to Ve + 0.5V Military[zl —55°C 10 +125°C 3V + 10%
DC Input Voltagelll . ... ............. —0.5Vto Vce + 0.5V
Electrical Characteristics Over the Operating Rangel?!
7C199-10 7C199-12 7C199-15
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Ve = Min,, Iog = —4.0 mA 2.4 2.4 24 \'%
VoL Output LOW Voltage Vce = Min, Igp, = 8.0 mA 0.4 0.4 0.4 A%
Vig Input HIGH Voltage 2.2 Vce 2.2 Vcc 22 Vcc \'
+0.3V +0.3V +0.3V
VIiL Input LOW Voltage -05] 08 |-05| 08 |-05] 08 \Y%
Irx Input Load Current GND < V1 < V¢ =5 +5 =5 +5 =5 +5 uA

Shaded area contains preliminary information.

Notes:

1. VL (min.) = —2.0V for pulse durations of less than 20 ns.
2. Ta is the “instant on” case temperature.

3. Seethelastpage of thisspecification for Group A subgroup testing
information.
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Electrical Characteristics Over the Operating Rangel3] (continued)

7C199-10 7C199-12 7C199-15
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
loz Output Leakage Current | GND < Vg < V¢, Output =5 +5 =5 +5 =5 +5 uA
Disabled
Ios Output Short Circuit Vce = Max., Vout = GND —300 -300 =300 | mA
Currentl4]
Icc Vcc Operating Supply Vcce = Max,, Com’l 160 160 155 mA
Current IOUT =0 mA, L 130 110
f = fmax = /tre
Mil 180
L 150
Ispi Automatic CE Max. Vg, CE > Vi, 30 30 30 mA
Power-Down Current— | Viny > Vi or
TTL Inputs VIN < VL, | = fmax L 20 20 | mA
Ispz Automatic CE Max. V¢, Com’l 10 10 10 mA
Power-Down Current— | CE > V¢ — 0.3V
CMOS Inputs Vin > Ve — 03V L 100 100 | wA
or {<03V,f=0 Mil 15 mA
L 5
Shaded area contains preliminary information.
Electrical Characteristics Over the Operating Rangel3] (continued)
7C199-20 7C199-25 |7C199-35, 45
Parameter Description Test Conditions Min. | Max. |Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vce = Min, I[og = — 4.0 mA 2.4 2.4 2.4 A%
VoL Output LOW Voltage Vcce = Min, [gr, = 8.0 mA 0.4 0.4 0.4 A%
Vg Input HIGH Voltage 2.2 Vcc 2.2 Vcc 2.2 Vce A\
+0.3V +0.3V +0.3V
v Input LOW Voltage -05(| 08 |-3.0] 08 -3.0| 08 v
Iix Input Load Current GND < Vi < Vc =5 +5 =5 +5 =5 +5 uA
Ioz Output Leakage Current | GND < V1< V¢, -5 +5 -5 +5 -5 +5 uA
Output Disabled
los Output Short Vcc = Max.,, Voyut = GND —300 -300 -300 | mA
Circuit Currentl*]
Icc Vcc Operating Supply Vcc = Max,, Com’l 150 150 140 | mA
Current Toutr = 0 mA,
f = fmax = U/trc L 100
Mil 170 150 150
L 130
IsB1 Automatic CE Max. Ve, CE > Viy, 30 30 25 mA
Power-Down Current— | Vin > Vig
TTL Inputs or Vi< Vi, f = fiyax | L 15
Isgo Automatic CE Max. Vcc, Com’l 15 15 15 mA
Power-Down Current— | CE > Ve — 0.3V
CMOS Inputs ViN>Vee - 03Vor |L 100 uA
ViN < 0.3V, £=0 Mil 15 15 15 [mA
L 5 mA
Note:

4. Notmore than one output should be shorted at one time. Duration of
the short circuit should not exceed 30 seconds.
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Capacitancel!

Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta =25°C,f =1 MHz, 3 pF
Cour Output Capacitance Vee =50V 8 pF

AC Test Loads and Waveformsl!

R1481Q R1481Q
O A A A— O A A\
5 v ALL INPUT PULSES
OUTPUT p OUTPUT p 3.0v ! o
90% 90%
9 | 10% 10%
30 pF s R2 5 pF s R2 GND
A IO S e (M e
INCLUDING INCLUDING <k =
JGAND ~ JGAND ~
SCOPE SCOPE C199-5 C199-6
(a) (b)
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT o AMA o 1.73V
Data Retention Characteristics Over the Operating Range (L version only)

Parameter Description Conditions!’] Min. Max. Unit
VDR V¢ for Data Retention 2.0 v
Iccpr Data Retention Current | Com’l Vcee = Vpr = 2.0V, 10 uA

- CE > Ve — 0.3V,
Mil ViN > Vee — 0.3V oor 100
teprl! Chip Deselect to Data ViN< 03V 0 ns
Retention Time
trl] Operation Recovery Time trC ns

Data Retention Waveform
DATA RETENTION MODE ——»

Voo 3.0V VpR > 2V / 3.0V
|<— tcpr —! [— tg —>

CE 714 3‘
Notes:

5. Testedinitially and after any design or process changes that may affect 6. t, <3 nsforthe —12and —15 speeds. t; < 5 ns for the —20 and slower
these parameters. speeds.

C199-7
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Switching Characteristics Over the Operating Rangel3: 8]

7C199-10 7C199-12 7C199-15 7C199-20
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

READ CYCLE
tRC Read Cycle Time 10 12 15 20 ns
tAA Address to Data Valid 10 12 15 20 ns
toHA Data Hold from Address Change 3 3 3 3 ns
tACE CE LOW to Data Valid 10 12 15 20 ns
tDOE OE LOW to Data Valid 5 5 7 9 ns
tLZOE OE LOW to Low ZIY] 0 0 0 0 ns
tHZOE OE HIGH to High z[° 10] 5 5 7 9 ns
tLZCE CE LOW to Low Z] 3 3 3 3 ns
tHZCE CE HIGH to High z[° 10] 5 5 7 9 ns
tpy CE LOW to Power-Up 0 0 0 0 ns
tpD CE HIGH to Power-Down 10 12 15 20 ns
WRITE CYCLEI!!- 12]
twe Write Cycle Time 10 12 15 20 ns
tSCE CE LOW to Write End 7 9 10 15 ns
tAW Address Set-Up to Write End 7 9 10 15 ns
tHA Address Hold from Write End 0 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 7 8 9 15 ns
tsp Data Set-Up to Write End 5 8 9 10 ns
tHD Data Hold from Write End 0 0 0 0 ns
tHZWE WE LOW to High Z[10] 5 7 7 10 ns
tLZWE WE HIGH to Low Z[°] 3 3 3 3 ns

Shaded area contains preliminary information.

Notes: o

8. Testconditions assume signal transitiontime of 3nsorlessfor —12and  11. The internal write time of the memory is defined by the overlap of CE

—15 speeds and 5 ns or less for —20 and slower speeds, timing refer-
ence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified o1 /Ioyg and 30-pF load capacitance.

9. At any given temperature and voltage condition, tyzcg is less than
tLZCE, tHzoE is less than t; 7o, and tyzwg is less than t; zwE for any
given device.

10. tgzoEe, tuzce, and tgzwe are specified with Cp, = 5 pF as in part (b)

of AC Test Loads. Transition is measured =500 mV from steady-state
voltage.

12.

LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input set-
up and hold timing should be referenced to the rising edge of the signal
that terminates the write.

The minimum write cycle time for write cycle #3 (WE controlled, OE
LOW) is the sum of tgzwg and tsp.
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Switching Characteristics Over the Operating Rangel3- 8] (continued)

7C199-25 7C199-35 7C199-45
Parameter Description Min. | Max. Min. Max. Min. Max. Unit

READ CYCLE

trRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
tOHA Data Hold from Address Change 3 3 3 ns
tACE CE LOW to Data Valid 25 35 45 ns
tpOE OE LOW to Data Valid 10 16 16 ns
tLZOE OE LOW to Low ZI°] 3 3 3 ns
tHZOE OE HIGH to High zI[° 10] 11 15 15 ns
tLZCE CE LOW to Low Z] 3 3 3 ns
tHZCE CE HIGH to High z[°10] 11 15 15 ns
tpy CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 20 20 25 ns
WRITE CYCLE!!! 12]

twe Write Cycle Time 25 35 45 ns
tSCE CE LOW to Write End 18 22 22 ns
tAwW Address Set-Up to Write End 20 30 40 ns
tHA Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tPWE WE Pulse Width 18 22 22 ns
tsp Data Set-Up to Write End 10 15 15 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE WE LOW to High Z[10] 11 15 15 ns
tLZWE WE HIGH to Low Z[°] 3 3 3 ns

Switching Waveforms
Read Cycle No. 1[13. 14]
trc >

ADDRESS X
taa

le— topa ————>

>
DATA OUT PREVIOUS DATA VALID 7<><>< * DATA VALID

C199-8

Notes:
13. Device is continuously selected. OE, CE = V.. 14. WE is HIGH for read cycle.
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Switching Waveforms (continued)
Read Cycle No. 2[14,15]

oE trc
A /
N /|
tAcE
OE T\
N
B thzoe
t —_—
re— 1 z0E —>DOE | <— tHzcE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
«———l7cE ———>
y tpy l&——— tpp —| oo
CC
SUPPLY 509% 50% Nc
CURRENT 0 N— IsB
C199-9
Write Cycle No. 1 (WE Controlled)[11, 16, 17]
twe
ADDRESS X X
taw tHa —3
WE e 1sa tpwe
N 4
RO, 7
OE 4
OE ‘A
tsp tHDp
DATA /0 ><><><>< ><>< < DATAy VALID
< tHzoE C199-10
Write Cycle No. 2 (CE Controlled)[!1, 16, 17]
twe
ADDRESS X X
CE X‘ tsce :(
tsa \ 7
taw - tHaA
|¢—————— tgp ————— e tp —:I
DATA I/O DATA VALID )
C199-11
Notes: o
15. Address valid prior to or coincident with CE transition LOW. 17. If CE goes HIGH simultaneously with WE HIGH, the output remains
16. Data I/O is high impedance if OE = V. in a high-impedance state.
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Switching Waveforms (continued)

Write Cycle No. 3 (WE Controlled, OE LOW)[12 17]

twe

ADDRESS X

c \

WE ‘—tSA—>|
N

taw

DATA O X X XX XX

tHa —>

tHp

l«e——— tgp

thzwe

Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

1.4

1.2

1.0 sl

0.8 ’/
L~

0.6 VIN =50V —

Tp = 25°C

NORMALIZED lgg, | g5

0.4

0.2

0.0
4.0 4.5 5.0 5.5 6.0

SUPPLY VOLTAGE (V)

Isg

NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

1.4

1.3

1.2

~ Tp = 25°C

NORMALIZED tas

1.0

4.0 4.5 5.0 5.5 6.0
SUPPLY VOLTAGE (V)

NORMALIZED Igg, | g

NORMALIZED taa

DATAy VALID

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

14 |
CcC
1.2 ~
1.0
0.8
06 AN
0.4 Voo = 5.0V —
ViN = 5.0V
0.2 lsB
0.0
—55 25 125
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
1.6
1.4
1.2 /
1.0
Voo = 5.0V
0.8
0.6
-55 25 125

AMBIENT TEMPERATURE (°C)

OUTPUT SOURCE CURRENT (mA)

(mA)

OUTPUT SINK CURRENT

le— t 2w —>|

XXX

C199-12
OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE
120
100
80 \
Vce = 5.0V |
60 \ TA =25°C
40 \\
20 ™
0
0.0 1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)
OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE
140
120 /
100 //
80
60 Ve = 5.0V ]
/ Ta =25°C
40 /
20
0
0.0 1.0 2.0 3.0 4.0
OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 30.0 1.25
Q 25 & 250 / ] 3 Vee = 5.0V
= £ = | Ta=25C
g 2.0 5 200 /r g 1.00 Vi = 0.5V
< 15 é 15.0 7 2 /
5 o / 1 S e
=z 10 10.0 Veg = 4.5V Q075
/ Ta = 25°C /
0.5 —r 5.0 —A
0.0 0.0 / 0.50
00 1.0 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
Truth Table
CE | WE | OE | Inputs/Outputs Mode Power
H | X | X | Highz Deselect/Power-Down Standby (Isp)
L | H | L | DataOut Read Active (Icc)
L | L | X | Dataln Write Active (Icc)
L |H | H | HighZz Deselect, Output Disabled | Active (Icc)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
10 CY7C199-10VC V21 28-Lead Molded SOJ Commercial
12 CY7C199-12PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C199L—-12PC P21 28-Lead (300-Mil) Molded DIP
CY7C199-12VC V21 28-Lead Molded SOJ
CY7C199L-12VC V21 28-Lead Molded SOJ
CY7C199-12ZC 728 28-Lead Thin Small Outline Package
CY7C199L—-12Z2C 728 28-Lead Thin Small Outline Package
15 CY7C199—-15PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C199L~-15PC P21 28-Lead (300-Mil) Molded DIP
CY7C199-15VC V21 28-Lead Molded SOJ
CY7C199L-15VC V21 28-Lead Molded SOJ
CY7C199-15ZC 728 28-Lead Thin Small Outline Package
CY7C199L—-15ZC 728 28-Lead Thin Small Outline Package
CY7C199—-15DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C199L-15DMB D22 28-Lead (300-Mil) CerDIP
CY7C199-15LMB L54 28-Pin Rectangular Leadless Chip Carrier
CY7C199L—-15LMB L54 28-Pin Rectangular Leadless Chip Carrier
20 CY7C199-20PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C199L—-20PC P21 28-Lead (300-Mil) Molded DIP
CY7C199-20VC V21 28-Lead Molded SOJ
CY7C199L-20VC V21 28-Lead Molded SOJ
CY7C199-20ZC 728 28-Lead Thin Small Outline Package
CY7C199L-20ZC 728 28-Lead Thin Small Outline Package

Shaded area contains preliminary information.
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Ordering Information (continued)

Speed Package Operating

(ns) Ordering Code Name Package Type Range

20 CY7C199-20DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C199L-20DMB D22 28-Lead (300-Mil) CerDIP
CY7C199-20LMB L54 28-Pin Rectangular Leadless Chip Carrier
CY7C199L-20LMB L54 28-Pin Rectangular Leadless Chip Carrier

25 CY7C199-25PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C199-25VC V21 28-Lead Molded SOJ
CY7C199-25ZC 728 28-Lead Thin Small Outline Package
CY7C199-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C199-25L.MB L54 28-Pin Rectangular Leadless Chip Carrier

35 CY7C199-35PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C199-35VC V21 28-Lead Molded SOJ
CY7C199-35ZC 728 28-Lead Thin Small Outline Package
CY7C199-35DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C199-35LMB L54 28-Pin Rectangular Leadless Chip Carrier

45 CY7C199-45DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C199—-451L.MB L54 28-Pin Rectangular Leadless Chip Carrier

MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
Vi Max. 1,2,3
Itx 1,2,3
Ioz 1,2,3
Icc 1,2,3
IsB1 1,2,3
Iss2 1,2,3

Switching Characteristics

Parameter Subgroups
READ CYCLE
trRC 7,8,9,10,11
tAA 7,8,9,10, 11
toHA 7,8,9,10, 11
tACE 7,8,9,10, 11
tDOE 7,8,9,10, 11
WRITE CYCLE
twc 7,8,9,10,11
tSCE 7,8,9,10, 11
tAW 7,8,9,10, 11
tHA 7,8,9,10, 11
tsa 7,8,9,10, 11
tPWE 7,8,9,10, 11
tsp 7,8,9,10, 11
tHD 7,8,9,10, 11

Document #: 38—00239—-C
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Package Diagrams

28-Lead (300-Mil) CerDIP D22
MIL-STD-1835 D—15 Config. A

PIN 1
DIMENSIONS IN INCHES
o A A B N A MIN
MAX.
245
| 310
1 N I G O
065 -
- F‘o% 005 MIN. BASE PLANE
1.430 o0
155 Taae ‘
200 ‘ 1489 ’*‘320*‘
\ /]
w2s P11 150
200 MIN. 009
T 012
045 0 3°
065 110 is°
015 330
T SEATING PLANE =3

28-Pin Rectangular Leadless Chip Carrier L54
MIL-STD-1835 C-11A

045 PIN 1 85
055 / 099
DIMENSIONS IN INCHES
022 MIN.
i 028 MAX,
045 |
055 045
055
@HJ } 065
055 | |
065
=
[
[
542 -
558 4
[
[
[
. 342 _|
358

28-Lead (300-Mil) Molded DIP P21

PIN 1

L N r—”‘xrﬂ-\rﬂ-\;'-\rr/

BT T T LLHH_HLLHLquH

o
o
~
=)

1370
1425
0.140
0150
0115
0.160
0.090 8822 JLO‘OIB
0.110 0.020

11

DIMENSIONS IN INCHES MIN.
MAX.

SEATING PLANE
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Package Diagrams (continued)

28-Lead (300-Mil) Molded SOJ V21

PIN 1 ID
OnnnonAonnnonaAoonnn
7] | ‘
02091 0.330
0.300 m DIMENSIONS IN INCHES MIN.
l ' MAX,
UUUUUUUUUUUUUUA

0697
0.713
i
/ \ 0180 J
0.007
0.013
0.050 JL 0.013 0zge2
TYP. ] 0,025 MIN, 0.27e
28-Lead Thin Small Outline Package 728
DIMENSION IN MM (INCH)
MAX,
MIN. v
Zlw
==
13.6 (536) |5
3.0 <520 “10
1.20 047>
11.9 (468> 100 ¢03 | [
1.7 (460D 0.20 €008
~ 005 (002
PIN 1 ID 065 (026D -
= SJ 0.45 (018) ?
= RS
= = o
 —  — ~
— —] — |
— — O~
% 0.7 (01 -
018 C007)
ol - 0.30 012
MAX,
0.20 €008)

A1 CO0ES 1.02 (040>
015 (006> R L SR L
( { 0.91 (036> / \
{ It T
0°-5°
0.7 027> DAMBAR PROTRUSION
03 (012>

© Cypress Semiconductor Corporation, 1992. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for
the use of any circuitry other than circuitry embodied in a Cypress Semiconductor Corporation product. Nor does it convey or imply any license under patent or other rights. Cypress Semicon-
ductor does not authorize its products for use as critical components in life-support systems where a malfunction or failure of the product may reasonably be expected to result in significant
injury to the user. The inclusion of Cypress Semiconductor products in life-support systems applications implies that the manufacturer assumes all risk of such use and in so doing indemnifies
Cypress Semiconductor against all damages.



