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32K x 8
Features signals are all synchronous, while the OE

signal is asynchronous.

If WE is sampled HIGH at the rising edge
of CLK (signifying a read cycle), the ad-
dress is captured in the on-chip address
register. The data is then driven out a
maximum of 20 ns later (if the load on the
data lines is 30 pF) allowing ample time
for the data to be set up to the next rising
edge of the clock in a 33-MHz cache sys-
tem. If the load on the data lines is less
than 30 pF, the clock-to-output time will
be faster than 20 ns. See the derating
curve at the end of the datasheet for de-
tails. The output data can also be con-
trolled asynchronously by OE. The data
I/O lines will switch from outputs to in-
puts (i.e., to the high-impedance state)
within 7 ns of OE going HIGH. Valid
data will be driven back out within 10 ns

e Synchronous 32K x 8§ SRAM

e Supports 33-MHz 486 cache systems
with zero wait states

Clock-to-output time

— 20 ns into 30 pF

e Synchronous self-timed write

o TTL-compatible inputs and outputs

e Easy memory expansion with OE fea-
ture

Functional Description

The CY7C193 is a synchronous 32K x 8
SRAM designed to allow zero-wait-state
cache designs, both write back and write
through, in microprocessor-based systems
with 33-MHz bus speeds. The SRAM has
a fast clock-to-output time of 20 ns into a
load of 30 pF. The address, data, and WE

Synchronous SRAM

If the WE signal is sampled LOW at the
rising edge of CLK (signifying a write
cycle), the address is captured in the on-
chip address register and the data to be
written is captured in the data-in register.
The CY7C193 then performs a synchro-
nous self-timed write of the data to the
specified location. The data I/O lines
should be put into the high-impedance
state by bringing OE HIGH before the
data to be written is driven in to the
SRAM.

Although the CY7C193 is ideally suited
for 33-MHz 486-based cache systems, it is
very useful in many other applications as
well. The synchronous address and data
interface, along with the synchronous self-
timed write feature, simplify designs of al-
most any system.

of OE going LOW again.
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7C193-20
Maximum Access Time (ns) 20
Maximum Operating Current (mA) Commercial 160
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Output Current into Outputs (LOW) ............... 20 mA
not tested.)
o o Static Discharge Voltage ........................ >2001V
Storage Temperature ................... —-65°Cto +150°C (per MIL-STD-883, Method 3015)
Ambient Temperature with
Latch-Up C b >200 mA
Power Applied . ....ooveneerenann —55°Cto +125°C —renTYpuren m
Supply Voltage to Ground Potential Operating Range
(Pin28toPin14) ..., -0.5Vto +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ..................... —-0.5Vto Vcc + 0.5V Commercial 0°C to0 +70°C 5V = 5%
DC Input Voltage .................. - 05V to Ve + 0.5V
Electrical Characteristics Over the Operating Range
7C193-20
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vcce = Min, [opg = —4.0 mA 2.4 A\
VoL Output LOW Voltage Vcce = Min, Igp, = 8.0 mA 0.4 A\
Vig Input HIGH Voltage 2.2 Vcc A\
+0.3V
VL Input LOW Voltage -0.5 0.8 v
Irx Input Load Current GND < V1 < Vcc =5 +5 uA
loz Output Leakage Current GND < Vg < V¢, Output Disabled -5 +5 uA
Ios Output Short Circuit Currentl!l | Ve = Max., Vour = GND =300 mA
Icc Ve Operating Supply Current | Ve = Max., Ioyr = 0 mA, f = fiyjax = 1tre 160 mA
Capacitancel2l
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta =25°C,f =1 MHz, 8 pF
- Vcce = 5.0V
Cour Output Capacitance 8 pF
AC Test Loads and Waveforms
R148 2 R1481Q
O \— O—A\—
5V v ALL INPUT PULSES
OUTP : OUTPUT 3.0V L 909
10 % 90% 1 8 %
30 p $ R2 285 5p|::|: $ R22550 GND - -
INCLUDINL j_L INCLUDING —= j_L <t = - sk
JIG AND - JGAND ~ -
SCOPE SCOPE C193-3 C193-4
(a) (b)
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT o A o 1.73V

Notes:

1. Notmore than one output should be shorted at one time. Duration of

the short circuit should not exceed 30 seconds.

2. Testedinitially and after any design or process changes that m
these parameters.

ay affect
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Switching Characteristics Over the Operating Rangel!- 3]
7C193-20

Parameter Description Min. Max. Unit
tcye Clock Cycle Time 30 ns
tcH Clock Pulse Width High 11 ns
tcL Clock Pulse Width Low 11 ns
tcpv Clock Rise to Data Output Valid 20 ns
tDoH Data Output Hold after Clock Rise 3 ns
tAs Address Setup Before Clock Rise 5 ns
tAH Address Hold After Clock Rise 1 ns
tWES WE Setup Before Clock Rise 5 ns
tWEH WE Hold After Clock Rise 1 ns
tps Data Input Setup Before Clock Rise 5 ns
tpH Data Input Hold After Clock Rise 1 ns
tDOE OE Low to Output Valid ns
tHZOE OE High to Output High-ZI4 ] ns
tWEHZ WE Sampled Low to Output High-Z[4] 10 ns
tLZOE OE LOW to Low-Z[°!
tcrz Clock Rise to Low-Z

Notes:

3. Testconditions assume signal transition time (ty, tf) of 3 ns or less, tim-
ing reference level of 1.5V, input pulse level of 0 to 3.0V, and outputs
loading per specified Iog/Ior, outputs loaded with 30 pF per (a) in AC
Test Loads and Waveforms.

Switching Waveforms

Read Cycle

j— tCH tCL —>

tpzok and twepz are specified with 5 pF capacitive load per (b) in AC
Test Loads and Waveforms. Transition is measured =500 mV from
steady state voltage.

At any given temperature and voltage condition, tzoE is less than
tLzok and twgpz is less than tcp z for any given device,

o/ /_\_/

tAH
tas —>
ADDRESS
tcov
PATA XXOOOOOXXXX

twes | twen

tpoH

C193-5
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Switching Waveforms (continued)

Write Cycle
< tcyg ———— >
l«—— tcH toL —
CLK / /_\_/
tas taH
ADDRESS
tps toH |
twes  |twen
we X000\ £ XXX
tHzoE
OE /
C193-6
OE Timing
DATA VALID DATA High-2 < VALID DATA
tLzoE
tHzoE —> <«— tpog —>
_ \
OE \

C193-7
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Switching Waveforms (continued)

Read-Write-Read Timing

CLK

ADDR

DATA

—/

tas

=

CY7C193
taH tas| tan tas taH
A B C
t t
tcpy tboH DH CDV
B
toLz
thzoe
tboE
twes | twen
C193-8
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NORMALIZED lgc

NORMALIZED tgpy

NORMALIZED Ipq

CY7C193
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE . vs. OUTPUT VOLTAGE
1.4 : T 120
~._ e =
1.2 | / 1.2 5 100
CC Q o
1.0 1.0 i
. 0.8
N Veg = 5.0V
— < N 8w ThZ 25°C |
0.6 Vy=50v — < 06 £ \ A
Tp=25°C i N
0.4 A 2 04 Veg =50V — @ 40 \
Vin = 5.0V 5 \
0.2 0.2 a 20
2
0.0 0.0 o 0
4.0 45 5.0 55 6.0 ~55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 z 140
£
= 120
13 <14 = /
a W 100 /A
[m] s
1.2 2 & /
L N 1.2 3 8
1.1 < g <
Ta=25°C £ 10 £ 60 / Vo = 5.0V ]
1.0 > Vce = 5.0V 5 40 Ta=25°C |
[ — o /
0.9 08 5 20
: o
0.8 0.6 0
4.0 4.5 5.0 55 6.0 —55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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
P
25 & 250 3 Voo = 5.0V
3 = Ta = 25°C
2.0 3 20.0 7 @ 1.00— vy =05V
o N
15 < 150 / 2 /
. [ v
o / = P
1.0 10.0 Voc =45V — 2075
/ Ta = 25°C /
0.5 /, 5.0 /
0.0 0.0 / 0.50
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
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CY7C193

Ordering Information

Speed Package Package Operating
(ns) Ordering Code Name Type Range
20 CY7C193-20PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C193-20VC V21 28-Lead Molded SOJ

Shaded area contains preliminary information.

Document #: 38—00254—A

Package Diagrams
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