CY7C168

—

—— .-?g;} 3 CY7C169

== 2= CYPRESS .
—= ~ SEMICONDUCTOR 4096 x 4 Static RAM

Features Functional Description Readingthe device is accomplished by tak-

o Automatic power-down when dese- The CY7C168 and CY7C169 archigh-per-  ingthechipenable (CE)LOW while (WE)

lected (7C168)
CMOS for optimum speed/power

formance CMOS static RAMs organized
as 4096 by 4 bits. Easy memory expansion
is provided by an active LOW chip enable

remains HIGH. Under these condintions,
the contents of the location specified on
the address pins will appear on the four

o High speed (CE) and three-state drivers. The data inputfoutput pins (I/Og through
—tan =25ms CYTC168 has an automatic power-down 1/O3).
—tacg = 15 ns (7C169) feature, reducing the power consumption  Theinput/output pins remainin a high-im-
o Low active power by 77% when deselected . pedance state when chip enable is HIGH,

orwrite cnable (WE) is LOW.

— 385 mW Writingto the device is accomplished when
o Low standby power (7C168) thechipsclect (CE)andwriteenable (WE) A die coat is used to insure alpha immunity.
83 mW inputs are both LOW. Data on the four

¢ TTL-compatible inputs and outputs
o Capable of withstanding greater than

2001V electrostatic discharge

datainput/output pins {1/Og through 1/03)
is written into the memory location speci-
fied on the address pins (Ag through Ayy).
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Selection Guide
7C168-25 7C168-35
7C169-25 7C169-35 7C169-40 7C168-45
Maximum Access Time (ns) 25 35 40 45
MaximumOperating Commercial 90 90 70 70
Current(mA) Military ) 70 70
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CY7C168

CY7C169
Maximum Ratings
(Above which the useful life may be impaired. Foruserguidelines, ~ Output Current into Outputs (Low) ................ 20mA
nottested.) Static Discharge Voltage . ....................... > 2011V
Storage Temperature ................. - 65°Cto +150°C (per MIL-STD-883, Method 3015)
Ambient Temperaturewith Latch-UpCurrent ............................ > 200 mA
- © o
PowerApplied ................ SIRREEE 55°Cto +125°C Operating Range
Supply Voltage to Ground Potential -
(Pin28toPinld)....................... - 0.5Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Yee
inHighZState ........................ - 05Vto +7.0V Commercial 0°Cto + 70°C 5V £ 10%
DClInput Voltage ...................... -3.0Vto + 7.0V Militaryl!] ~55°Cto + 125°C SV + 10%
Electrical Characteristics Over the Operating Rangel?]
7C168~-25 7C168-35 7C168-45
7C169-25 7C169-35 7C169-245
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
Vou Qutput High Voltage | Ve =Min, log=—-40mA | 24 24 24 \%
VoL Output Low Voltage Vee = Min, IgL = 8.0mA 04 0.4 0.4 A%
1 Input High Voltage 2.0 Vce 2.0 Vee 2.0 Veo \%
Vi Input Low Voltage =30 0.8 -3.0 0.8 -3.0 0.8 v
Iix Input Load Current GND < Vi< Vo ~10 10 -10 10 —10 10 HA
loz Qutput Leakage GND < Vg < Vg, -50 50 -50 50 -50 50 HA
Current Output Disabled
Ios Qutput Short Ve = Max,, Voytr = GND -350 -350 =350 | mA
Circuit Currentl3]
Ice Ve Operating Voo = Max,, Com’l 90 70 70 mA
Supply Current IoyT = 0mA Mil %0 70
Ispy AutomaticCE Max. Ve, Com'l 20 20 15 mA
Power-DownCurrent | CE > Vi Mil 20 20
Isg2 AutomaticCE Max. Vee, Com’l 1 11 11 mA
Power-DownCurrent | CE > Ve — 03V Mil 0 20
Capacitancel’]
Parameters Description Test Conditions Max. Units
Civ InputCapacitance Ta =25°C,f=1MHz, 10 pF
Cour OutputCapacitance Vee =50V 10 pF
Notes:
1. Ta is the "instant on” case temperature. 3. Not more than | output should be shorted at one time. Duration of
2. Sce the last page of this specification for Group A subgroup testing the short circuit should not exceed 30 seconds.
information. 4. Tested initially and after any design or process changes that may affect
these parameters.
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p— CY7C168
= CY7C169
SEMICONDUCTOR

AC Test Loads and Waveforms

R1481) Ri 48102
O L ——_ A
5" v ALL INPUT PULSES

OouTPUT 1 OUTPUT 1 3.0V
| | 90% 0%
A2 A2 0%

30 pF 5 pF GND 10%
255Q 2550
INCLUDING I _J INCLUDING I L < 5Ny =~ L— - <508
JIG AND == — JIG AND =— -—
SCOPE ~— = SCOPE — - cl68s
(a) (b) C1684
Equivalent to: THEVENIN EQUIVALENT

167Q
QUTPUT Qe AAApr————0 1,73V

Switching Characteristics Overthe Operating Rangel5]

7C168-25 7C168-35
7C169-25 7C169-35 7C169-40 7C168-45
Parameters Description Min. I\Max. Min. B’Iax. Min. LMax. Min. | Max. Units
READ CYCLE
tre Read Cycle Time 25 35 40 45 ns
taa Address to Data Valid 25 35 40 45 ns
toHA Output Hold from AddressChange 3 3 3 3 ns
LACE CE LOW to Data Valid 7C168 25 35 45 ns
7C169 15 25 25 ns
tLZCE CE LOW to Low Z[%] 5 5 5 5 ns
1HzCE CE HIGH to High ZI67} 15 20 20 25 ns
tpy CE LOW to Power-Up(7C168) 0 0 0 0 ns
tpp CE HIGH to Power-Down (7C168) 25 25 30 ns
tRCS Read Command Set-Up 0 0 0 0 ns
tRCH Read Command Hold 0 0 0 0 ns
WRITE CYCLE/®]
twe Write Cycle Time 25 35 40 40 ns
SCE CE LOW to Write End 25 30 30 35 ns
tAw Address Set-Up to Write End 20 30 40 35 ns
tia 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 20 30 35 35 ns
tsp Data Set-Up 1o Write End 10 15 15 15 ns
tHD Data Hold from Write End 0 0 3 3 ns
tLzWE WE HIGH to Low Z/6] 6 6 6 6 ns
tHZWE WE LOW to High ZI6.7] 10 15 20 20 ns
Notes: .
5. Test conditions assume signal transition times of 5 ns or less, timing 8. The internal write time of the memory is defined by the overlap of CE
reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output LOW and WE LOW. Both signals must bc LOW to initiate awrite and
loading of the specified 1o /o and 30-pF load capacitance. cithersignal can terminate awrite by going HIGH. The data input sct-
6. a[r:rr]));gglx\;i?lls:'ﬂ:ccm‘um and voltage condition, tyyz is less than t; z ::li:gthl(cﬂr‘:ntil::tz% zS}l;lg\Lulvl:ji(‘:,: referenced to the rising edge of the sig-

7. thzce and tyzwg are tested with C. = 5 pF as in part (b} of AC Test
Loads. Transition is measured 500 mV from steady state voltage.
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CY7C168A

. CY7C169A
SEMICONDUCTOR
Electrical Characteristics Over the Operating Rangel?l (continued)
7C168A-25 7C168A-35 7C168A—45
TC169A-25 7C169A~35 7C169A-40
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max.
Von Output HIGH Voltage | Ve = Min,, Igj; = —4.0mA 24 24 24 A%
VoL Output LOW Voltage | Vcc = Min, Igp = 8.0mA 04 04 0.4 v
Viu Input HIGH Voltage 22 Vee 22 Veo 22 Ve v
viL Input LOW Voltagel’] -05| o8 | -05]| 08 | -05] 08 v
Iix Input Load Current GND < Vi< V¢ -10 +10 -10 10 -10 10 HA
Ioz Output Leakage GND < Vo < Vo -10 +10 | -50 50 -50 50 pA
Current Output Disabled
Iog Qutput Short Ve = Max,, Vout = GND =350 -350 —=350 | mA
Circuit Currentl4!
Icc V¢ Operating Ve = Max, Com’l 70 70 50 mA
Supply Current Iout =0mA Mil 80 70 70
Isps AutomaticCS Max. Ve, Com'l 20 20 20 | mA
Power-DownCurrent CE > Vi Mil 20 20 20
Ispo AutomaticCE Max. Ve, Com'l 20 20 20 mA
Power-DownCurrent CE>VCC-.03V Mil 20 20 20
Capacitancel5)
Parameters Description Test Conditions Max. Units
CIN InputCapacitance Ta = 25°C,f = 1 MHz, 10 pF
Cour OutputCapacitance Vee =50V 10 pF
AC Test Loads and Waveforms
R1481Q A1 431Q
v & ALL INPUT PULSES
0UTPUT°—T——' OUTPUT 3oV — -
30 pF %n 5 pF %n GND 10% 10%
INCLUDING INCLUDING <5ns =] le— - <5ns
3G AND = = UG AND = _
SCOPE — = SCOPE — =
(a) (b) Cresa-da Creea-s
Equivalent to: THEVENIN EQUIVALENT

1870
OUTPUT 00— —0 .73V

Notes:
5. Testedinitially and after any design or process changes that may affect
these parameters.

6. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 10 3.0V, and output
loading of the specified 1p1/Ion and 30-pF load capacitance.
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CY7C168A

At any given temperature and voltage condition, Tz is less than 1)z
for all devices. Transition is measured =500 mV from steady state
voltage with specificd loading in part (b) of AC Test Loads and Wave-
forms.

3-ns minimum for the CY7C169A.

tHzcrk and tyzwg are tested with Cp = 5 pF as in part (a) of Test
Loads and Waveforms. Transition is measured £500mV from steady
state voltage.

2—
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Switching Characteristics Over the Operating Rangel® 6]

7C168A—-15 7C168A-20 TC168A-25
7C169A-15 7C169A-20 7C169A-25
Parameters Description Min. ] Max. Min. l Max. Min. rMax. Units
READ CYCLE
tre Read Cycle Time 15 20 25 ns
tAA Address to Data Valid 15 20 25 ns
toHA Output Hold from AddressChange 5 5 5 ns
tACE Power Supply Current 7C168A 15 20 25 ns
7C169A 10 12 15 ns

tLZCE CELOW to Low ZI7 8 5 5 5 ns
tHZCE CE HIGH to High Z[7. 9 8 8 10 ns
tpy CE LOW to Power Up (7C168) 0 0 0 ns
tpp CE HIGH to Power-Down(7C168) 15 20 20 ns
tRCS Read Command Set-Up 0 0 0 ns
tRcH Read Command Hold 0 0 0 ns
WRITE CYCLE!!
twce Write Cycle Time 15 20 20 ns
tSCE CE LOW to Write End 12 15 20 ns
tAW Address Set-Up to Write End 12 15 20 ns
A Address Hold from Write End 0 0 0 ns
tsA Address Set-Up to Write Start 0 0 0 ns
tPwE WE Pulse Width 12 15 15 ns
tsp Data Set-Up to Write End 10 10 10 ns
tup Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low ZI7] 7 7 7 ns
tHZWE WE LOW to High Z[7- 9] 5 5 5 ns

Notes:

The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signal must be LOW to initiate a write and
cither signal can terminate a write by going high. The data input sctup
and hold timing should be referenced to the rising edge of the signal
that terminates the write.

. WE is HIGH for rcad cycle.

. Device is continuously selected, CE = V.

. Address valid prior to or coincident with CE transition low.

. If CE goes HIGH simultancously with WE HIGH, the output remains

in a high-impedance state.




; g Creess
SEMICONDUCTOR

Typical DC and AC Characteristics

CY7C168A
CY7C169A
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CY7C168A

S,
?ﬁvm CY7C169A
SEMICONDUCTOR
Ordering Information
Speed | Icc Package | Operating Speed | Icc Package | Operating
(ns) | (mA) Ordering Code Type Range (ns) | (mA) Ordering Code Type Range
15 115 | CY7C168A~15PC P5 Commercial 15 115 | CY7C169A—-15PC PS5 Commercial
CY7C168A—-15DC D6 CY7C169A—-15DC D6
CYTC168A—-15VC V5 CY7C169A-15VC V5
20 90 | CY7C168A—20PC P5 Commercial 20 90 | CY7C169A-20PC PS5 Commerciat
CY7C168A—-20DC D6 CY7C169A-20DC D6
CY7C168A—-20VC V5 CY7C169A-20VC V5
CY7C168A—20DMB D6 Military CY7C169A -20DMB D6 Military
CY7C168A—20LLMB L51 CY7C169A -20LMB L51
CY7C168A-20FMB F71 CY7C169A -20FMB F71
CY7C168A—20KMB K71 CY7C169A —-20KMB K71
25 70 | CY7C168A~25PC PS5 Commercial 25 70 | CY7C169A-25PC Ps Commercial
CY7C168A-25DC D6 CY7C169A -25DC D6
CY7C168A-25LC L51 CY7C169A-25LC L51
CYTC168A-25VC V5 CY7C169A-25VC \Al
80 [ CY7C168A—-25DMB D6 Military 80 | CY7C169A-25DMB D6 Military
CY7C168A—-25LMB L1 CY7C169A-25LMB L51
CY7C168A—-25FMB F71 CY7C169A -25FMB F71
CY7C168A-25KMB | K71 CY7C169A~25KMB | K7t
35 70 | CY7C168A-35PC PS Commercial 35 70 | CY7C169A-35PC PS5 Commercial
CY7C168A-35DC D6 CY7C169A-35DC D6
CY7C168A—-3SLC L51 CY7C169A-35LC L51
CY7C168A-35VC VS CY7C169A-35VC VA
CY7C168A-35DMB D6 Military CY7C169A-35DMB D6 Military
CY7C168A—-35LMB L51 CY7C169A~35LMB L51
CY7C168A-35FMB F71 CY7C169A—-35FMB F71
CY7C168A-35KMB K71 CY7C169A-35KMB K71
45 50 | CY7C168A—45PC PS Commercial 45 50 | CY7C169A—45PC Ps Commercial
CY7C168A—-45DC D6 CYTC169A—-45DC D6
CY7C168A—451L.C Ls1 CYT7C169A—~45LC Ls1
CY7C168A—-45VC V5 CYTC169A-45VC Al
70 | CY7C168A-45DMB D6 Military 70 | CY7C169A—-45DMB D6 Military
CY7C168A—45LMB Ls1 CY7C169A—-45LMB L51
CY7C168A~45FMB F71 CY7C169A-45FMB F71
CY7C168A—-45KMB | K71 CY7CI169A-45KMB | K71
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MILITARY SPECIFICATIONS

CY7C168A
CY7C169A

Group A Subgroup Testing
DC Characteristics

Parameters Subgroups
Vori 1,2,3
VoL 1,2,3
V[H 1,2,3
Vi Max. 1.2,3
Iix 1,2,3
Ioz 1,2,3
l('(‘ 1,23
Isp)!!%) 1,2,3
Il 1,2,3

Note:
15.7C168 only.

Switching Characteristics

Parameters T Subgroups

READCYCLE

tRC 7.8,9,10, 11
™ 7,8,9,10, 11
tOHA 7,8,9,10, 11
TACE 7,8,9,10, 11
treS 7,8,9,10, 11
{RCH 7,8,9,10,11
WRITECYCLE

twe 7,8,9,10,11
tsCE 7.8,9,10, 11
taw 7,8,9,10, 11
tHA 7.8,9,10, 11
{SA 7,8,9,10, 11
LPWE 7,8,9, 10, 11
tsp 7,8,9,10, 11
tiD 7.8,9,10, 11

Document #: 38-00095-D
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