CY745189, CY27LS03
CY27S03, CY27S07

3

RESS

—= & SEMICONDUCTOR

Features
o Fully decoded, 16 word x 4-bit high-
speed CMOS RAMs

Inverting outputs 27503, 27LS03,
745189

Non-inverting outputs 27507

o High speed

—25ns

Low power

— 210 mW (27LS03)

e Power supply 5V = 10%

Advanced high-speed CMOS process-
ing for optimum speed/power product
Capable of withstanding greater than

o Three-state outputs
o TTL-compatible interface levels
Functional Description

These devices are high-performance
64-bit static RAMs organized as 16 words
by 4 bits. Easy memory expansion is pro-
vided by an active LOW chip select

input and three-state ontputs. The devices
are provided with inverting and non-in-
verting outputs.
Writing to the device is accomplished
when the chip select (CS) and write en-
able {(WE) inputs (Dy through Ds) is writ-
ten into the memory location specified on
the address pins (Ag through Aj). The

16 x 4 Static R/'W RAM

write data is present at the outputs when
the write cycle is comptete. This precondi-
tion operation ensures minimum write re-
covery times by eliminating the “write re-
covery glitch.”

Reading the device is accomplished by
taking chip select (C5) and output enable
(OE) LOW, while write enable (WE) re-
mains HIGH. Under these conditions, the
contents of the memory location specified
on the address pins will appear on the
four output pins (Og through O3) in in-
verted or non-inverted (CY27507) for-
mat.

The output pins remain in a high-impe-
dance state when chip select (CS) is

2001V static discharge outputs are preconditioned so that the HIGH, or write enable (WE) is LOW.
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Selection Guide (For higher performance and lower power, refer to the CY7C189/90 data sheet.)
27503 27803, 27507
27507 745189 27L503
Maximum Access Time (ns) Commercial 25 35
Military 25 35 65
Maximum Operating Current (mA) Commercial 90 90
Military 100 100 38
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Maximum Ratings

(Abovewhich the useful life may be impaired. Foruserguidelines, ~ Output Current, into Outpus (Low) . ................ 10mA
nottested.) Static Discharge VOltage ........................ >2001V
Storage Temperature ................. - 65°Cto +150°C (per MIL-STD-883, Method 3015)
Ambient Temperaturewith Latch-UpCurrent ...........coooiiiniiiiienen >200 mA
PowerApplied ................ SR —55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin16toPin8).............coovilnt. - 05Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vec
inHighZState .............ccooovivnn - 0.5Vto +7.0V Commercial 0°Cto +70°C 5V +10%
DClInputVoltage .................ocnnn - 3.0Vto +7.0V Militaryl1] —55°Cto +125°C 5V + 10%
Electrical Characteristics Over the Operating Rangel?]
745189,
27503, 27807 27LS03
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vee = Min, Igg = - 5.2mA 24 24 \%
VoL Output LOW Voltage Vee = Min,, Igr, = 16.0 mA 0.45 A%
Vce = Min, Igp, = 8.0 mA 045 v
Vi Input HIGH Voltage 2.0 Vee 2.0 Vce \'
v Input LOW Voltage -30| 08 | -30]| 08 A%
Iix Input Leakage Current GND < Vi< Ve —-10 | +10 | =10 | +10 A
Vep Input Diode Clamp Voltage Note 3 Note 3
Ioz Output Leakage Current GND < Vo< Vcc —40 | +40 | —40 | +40 HA
Ios Output Short Circuit Currentl] | Ve = Max., Vour = GND -90 -90 | mA
Ios Power Supply Current Vcc = Max,, Com’l 90 mA
Tour = 0mA Mil 100 38 | mA
CapacitancelS!
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Ta = 25°C,f =1 MHz, 7 pF
Cout OutputCapacitance Vee =50V 7 pF

Notes:

1. Tais the “instant on” case temperature.

2. Seethe last page of this specification for Group A subgroup testing in-
formation.

3. The CMOS process does not provide a clamp diode. However these

devices are insensitive to — 3V DC input levels and — 5V undershoot

pulses of less than 5 ns (measured at 50% points).

4. Notmore than 1 output should be shorted atone time. Duration of the

short circuit should not exceed 30 seconds.
Tested initially and after any design or process changes that may affect
these parameters.
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AC Test Loads and Waveforms

R1239Q
5V O AR sV

R1239Q

ALL INPUT PULSES

OUTPUT°T—T OUTPUTO—l—- f— 0%
30 pF ?gm 5pF ?gm GND 10 10
wme | 1 wame | 1 <o > aalabll
SCOPE ~— - SCOPE ~ -
(a) (b) 51895
Equivalentto:  THEVENIN EQUIVALENT S1696
OUTPUT o—L 1.92v
Switching Characteristics Qverthe Operating Rangel26]
27S03A 27503
27S07A 27807 745189 271803
Parameters Description Min. l Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE
tRC Read Cycle Time 25 35 35 65 ns
tAA Address to Data Validl’] 25 35 35 65 ns
tacs CS LOW to Data Validl”] 15 17 22 35 ns
tHzcs CS HIGH to High Z[8 % 10] 15 20 17 35 ns
WRITE CYCLE[6: 11, 12]
twc Write Cycle Time 25 35 35 65 ns
tsa Address Set-Up to Write Start 1] 0 0 ns
tHA Address Hold from Write End 0 1} ns
tscs CS Set-Up to Write Start 0 ns
tHcs CS Hold from Write End 0 ns
tsp Data Set-Up to Write End 20 25 20 55 ns
tHD Data Hold from Write End 0 0 0 0 ns
tPWE WE Pulse Width 20 20 55 ns
tHZWE WE LOW to High Z[8: % 10] 20 25 20 s ns
tAWE WE HIGH to Output Valid!”} 20 35 30 35 ns

Notes:

reference levels of 1.5V, output loading of the spcified Io1/Ion and

30-pFload capacitance. 11.

7. taA, tacs, and tawg are tested with Cp, = 30 pF as in part (a) of AC
Test Loads. Timing is referenced to 1.5V on the inputs and outputs.

8. Transition is measured at steady-state HIGH level — 500 mV orstea-  12.

dy-state LOW level 4500 mV on the output from 1.5V level on the in-
put.

9. tuzcs and tyzwe are tested with Cp, = S pF asin part (b) of AC Test
Loads.
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Test conditions assume signal transition times of 5 ns or less, timing 10

At any given temperature and voltage condition, tizcs is less than
t1 zcs for any given device.

QOutput is preconditioned to data in (inverted or non-inverted) during
write to insure correct data is present on all outputs when write is ter-
minated. (No write recovery glitch.)

The interna] write time of the memory is defined by the overlap of CS
LOW and WE LOW. Both signals must be LOW to initiate awrite and
either signal can terminates the write.
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Switching Waveforms
Read Cycle
tre |
- A3
ADDRESS )(
taa ——————»
Y r
CHIP SELECT N\
R tllcs _'_— NOTE 7
DATA I’ Y4
OUTPUTS g .
0o-0
' ; s e tuzcs —» NOTE 7
$189-7
Write Cycle [13. 14]
twe —>
Ag— Az
ADDRESS
— ] tHa
CHIP SELECT
tocs . —»| tHcs
S0
-Ds
DATA IN
tPwE - D
.
WE \ /
WRITE ENABLE - - notee [ TAWE ]
Og - O3 = N\
DATA OUTPUTS L
LOAD NoTEe

Notes:

S5189-8

14. Timing diagram represents one solution which results in optimum
cycle time. Timing may be changed in various applications as long as
the worst case limits are not violate.

13. All measurements referenced to 1.5V.
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Ordering Information
Speed Package Operating Speed Package Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
25 CY27S03APC P1 Commercial 25 CY27S07APC P1 Commercial
CY27S03ADC D2 CY27S07ADC D2
CY27S03ALMB L61 Military CY27S07ALMB 161 Military
CY27S03ADMB D2 CY27S07ADMB D2
35 CY27S03PC P1 Commercial 35 CY27S07PC P1 Commercial
CY27S03DC D2 CY27S07DC D2
CY27S03LC L6l CY27S07LC L61
CY27S03LMB L61 Military CY27S07LMB L61 Military
CY27S03DMB D2 CY27S07DMB D2
Speed Package Operating Speed Package Operating
(ns) Ordering Code Type Range (ns} Ordering Code Type Range
35 CY74S189PC P1 Commercial 65 CY27LS03LMB L61 Military
CY748189DC D2 CY27LS03DMB D2
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
VIL Max. l, 2, 3
Ix 1,2,3
loz 1,2,3
Icc 1,2,3
Switching Characteristics
Parameters Subgroups
READ CYCLE
trC 7,8,9,10,11
tAn 7,8,9,10,11
tacs 7,8,9,10,11
WRITE CYCLE
twe 7,8,9,10,11
tsA 7,8,9,10,11
tHa 7,8,9,10,11
tscs 7,8,9,10,11
tHes 7,8,9,10,11
tsp 7,8,9,10,11
tup 7,8,9,10,11
tpwE 7,8,9,10,11
tAWE 7,8,9,10,11
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