Features

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

Inverting outputs CY7C189
Non-inverting outputs CY7C190

High speed

— 15 ns and 25 ns (commercial)
—25 ns (military)

Low power

—303 mW at 25 ns

—495 mW at 15 ns

Power supply 5V = 10%

Advanced high-speed CMOS process-
ing for optimum speed/power product
Capable of withstanding greater than
2001V static discharge

CY7C189
CY7C190

o Three-state outputs
o TTL-compatible interface levels

Functional Description

The CY7C189 and CY7C190 are ex-
tremely high performance 64-bit static
RAMs organized as 16 words by 4 bits.
Easy memory expansion is provided by an
active LOW chip select input and
three-state outputs. The devices are pro-
vided with inverting (CY7C189) and non-
inverting (CY7C190) outputs.

Writing to the device is accomplished
when the chip select (TS) and write en-
able (WE) inputs are both LOW. Data on
the four data inputs (Dg through D3) is
written into the memory location speci-
fied on the address pins (Ag through Aj).
The outputs are preconditioned such that

16 x 4 Static R/'W RAM

the correct data is present at the data out-
puts (Og through Oz) when the write cycle
is complete. This precondition operation
insures minimum write recovery times by
eliminating the “write recovery glitch.”
Reading the device is accomplished by
taking chip select (CS) LOW, while write
enable IE%E) remains 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 inverted (CY7C189)
or non-inverted (CY7C190) format.
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The four output pins remain in high-im-
pedance state when chip select is
HIGH or write enable is LOW.
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Selection Guide
7C189-15 7C189-~-25
7C190—-15 7C190-25
Maximum Access Time (ns) Commercial 15 25
Military 25
Maximum Operating Current (mA) Commercial 90 55
Military 70
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Maximum Ratings

(Abovewhich the useful life may be impaired. Foruserguidelines, = Output Current, into Outputs (Low) ................ 10 mA

nottested.) Static Discharge Voltage . ...........coouevieien.n >2001V

Storage Temperature ................. — 65°Cto +150°C (per MIL-STD-883, Method 3015)

Ambient Temperaturewith Latch-UpCurrent ................ccooiia... >200mA
: - o °

PowerApplied ................ SRR 55°Cto +125°C Operating Range

Supply Voltage to Ground Potential

(Pin16toPin8) ...l —0.5Vto +7.0V Ambient

DC Voltage Applied to Outputs Range Temperature Ve

inHighZState ........................ —0.5Vio +7.0V Commercial 0°Cto +70°C 5V £ 10%

DClInput Voltage ...................... —3.0Vto +7.0V Militaryi1] —55°Cto +125°C 5V + 10%

SRAMs n

Electrical Characteristics Over the Operating Range (2}

7C189-15 7C189-25
7C190-15 7C190-25
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vee = Min, Iopg = — 5.2mA 24 24 v
VoL Output LOW Voltage Vce = Min, IoL = 16.0 mA 0.45 v
VH Input HIGH Voltage 2.0 Vce 20 Vco \
viL Input LOW Voltage -30]| 08 | -30] 08 v
Ix Input Leakage Current GND < Vi < V¢ -10 | +10 | —10 | +10 uA
Vcp Input Diode Clamp Voltage Note 3 Note 3
Ioz Output Leakage Current GND < Vg < Vce —40 | +40 | —40 | +40 nA
Ios Output Short Circuit Currentll | Vec = Max., Voyt = GND -90 -90 | mA
Ios Power Supply Current Ve = Max,, Com’l 90 55 mA
lour = 0mA Mil 70 | mA
Capacitancel5]
Parameters Description Test Conditions Max. Units
CIN InputCapacitance Tp = 25°C,f=1MHz, 7 pF
Cout OutputCapacitance Vee =50V 7 pF
Notes:
1. Tais the “instant on” case temperature. 4. Not more than 1 outputshould be shorted at one time. Duration of the
2. Seethe last page of this specification for Group A subgroup testing in- short circuit should not exceed 30 seconds.
formation. 5. Tested initially and after any design or process changes that may affect
3. TheCMOS processdoes notprevideaclampdiode. However these de- these parameters.

vices are insensitive to — 3V DC input levels and — 5V undershoot
pulses of less than 5 ns (measured at 50% points).
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AC Test Loads and Waveforms

R1239Q R 239Q
A
v & ALL INPUT PULSES
OUTPU‘I‘°—T' OUTPUT 3.0V — v 50%
30 pF R2 5pF R2 GND . 10%
1500 1500
INCLUDING I INCLUDING ]__ <5ns —i] - <5ns
JIG AND == = JIG AND == 3
SCOPE =~ = SCOPE ~ =
@ ®) ctees
Equivalent to: THEVENIN EQUIVALENT Crees
920
QUTPUT Qe AM—————0 1.92V
Switching Characteristics Over the Operating Rangel2]
7C189-15 7C189—-25
7C190-15 7C190-25
Parameters Description Min. [ Max. Min. Max. Units
READ CYCLE
trC Read Cycle Time 15 25 ns
taa Address to Data Validl”] 15 25 ns
tacs CS LOW to Data Validl”l 12 15 ns
tHzZCS CS HIGH to High Z/8. 91 12 15 ns
tLzcs CSLOWtoLowZ 12 15 ns
toHA Data Hold from AddressChange 5 5
WRITE CYCLEI!0; 11]
twc Write Cycle Time 15 20 ns
tHZWE WELOW to High ZI8. 91 12 20 ns
tLZWE WEHIGHtoLowZ 12 20 ns
tAWE WE HIGH to Data Valid(’] 12 20 ns
tPWE WE Pulse Width 15 20 ns
tsp Data Set-Up to Write End 15 20 ns
typ Data Hold from Write End 0 0 ns
tsA Address Set-Up to Write Start 0 0 ns
tHA Address Hold from Write End 0 0 ns
Notes:
. Testconditions assume signal transition times of Snsorless, timingref- 9. tyzcs and tyzwe are tested with Cp = 5 pF as in part (b) of AC Test
erencelevelsof 1.5V, outputloadingof the speified Ior/1ox, and 30-pF ads.
loadcapacitance. 10. Output is preconditioned to data in (inverted or non-inverted) during
7. taa,tacs,andtawgaretestedwith Cp = 30 pF asin part (a) of AC Test write to insure correct data is present on all outputs when write is ter-
Loads. Timing is referenced to 1.5V on the inputs and outputs. minated. (No write recovery glitch.) o
8. ‘Transitionis measured at steady state HIGH level — 500mVorsteady ~ 11. The internal write time of the memory is defined by the overlap of CS

state LOW level +500 mV on the output from 1.5V level on the input.
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LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate the write.
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Switching Waveforms

Read Cycle
Ao — Ag ><
ADDRESS £
taa ——————» l-- 4
_ 0©
CS N\ toHa /
CHIP SELECT N /] «»
e Y 7cs i NOTE 14
DATA k
OLC;TPULS NN
0TS r-—— tacs ——1 [ tyzcs — NOTE 14
G189-7
Write Cycle [12. 13]
L tWC -l
Ag — Ag
ADDRESS
sa e o tha
CS
CHIP SELECT
[ tsp tHo
Dy — D3
DATA IN
tpwe
WE N 4
WRITE ENABLE N /)
[ thzwe —— §— NOTE14 [« tawe
Op — O3 <~ L /77
DATA OUTPUTS D= <
LOAD -L NOTE 14 |
tLZWE C189-8

Notes:

12. All measurements referenced to 1.5V,

13. Timing diagram represents one solution which results in optimum
cycletime. Timing maybe changedinvarious applicationsaslongasthe
worst case limits are not violated.
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14. Transition is measured at steady state HIZH level — 500 mV or steady

state LOW level +500 mV on the output from 1.5V level on the input.
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Typical DC and AC Characteristics

NORMALIZED I e

NORMALIZED tps

CY7C189
CY7C190

NORMALIZED I¢cc

OUTPUT SOURCE CURRENT

NORMALIZED Icc
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE —_ vs. OUTPUT VOLTAGE
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0.6 1 0.6 0 | |
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ACCESS TIME CHANGE
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Ordering Information
Speed Package Operating Speed Package Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
15 CY7C189-15PC P1 Commercial 15 CY7C190-15PC P1 Commercial
CY7C189-15DC D2 CY7C190-15DC D2
CY7C189-15LC L61 CY7C190-15LC L61
25 CY7C189-25PC P1 Commercial 25 CY7C190-25PC Pl Commercial
CY7C189-25DC D2 CY7C190-25DC D2
CY7C189-25LC L61 CY7C190-25LC L61
CY7C189-25DMB D2 Military CY7C190-25DMB D2 Military
CY7C189-25LMB L61 CY7C190-25LMB L61
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
Vi Max. 1,2,3
Iix 1,2,3
Toz 12,3
Icc 1,2,3

Switching Characteristics

Parameters l Subgroups
READ CYCLE
trRC 7,8,9,10,11
tacs 7,8,9,10,11
tOHA 7,8,9,10,11
taa 7,8,9,10,11
WRITE CYCLE
twe 7,8,9,10,11
tpWE 7,8,9,10,11
tAWE 7,8,9,10,11
tsp 7,8,9,10,11
tHp 7,8,9,10,11
tsA 7,8,9,10,11
tHA 7,8,9,10,11
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