Features

e Single 3.3V power supply

o Ideal for low-voltage cache memory
applications

¢ High speed
— 12/15ns
e Low active power
— 255 mW (max.)
¢ Low CMOS standby power (L)
— 180 uW (max.), f=fpax
e 2.0V data retention (L)
— 40 uWw
o Low-power alpha immune 6T cell
e Plastic SOJ and TSOP packaging

# CYPRESS

CY7C1399

32K x 8 3.3V Static RAM

Functional Description

The CY7C1399 is a high-performance
3.3V CMOS static RAM organized as
32,768 words by 8 bits. Easy memory ex-
pansion is provided by an active LOW chip
enable (CE) and active LOW output en-
able (OE) and three-state drivers. The de-
vice has an automatic power-down feature,
reducing the power consumption by more
than 95% when deselected.

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/
output pins (I/Og through 1/0O7) is written
into the memory location addressed by the

address present on the address pins (Ag
through Ai4). Reading the device is ac-
complished by selecting the device and en-
abling the outputs, CE and OE active
LLOW, while WE remains inactive or
HIGH. Under these conditions, the con-
tents of the location addressed by the in-
formation on address pinsis presenton the
eight data input/output pins.

The input/output pins remain in a high-im-
pedance state unless the chip is selected,
outputs are enabled, and write enable
(WE) is HIGH. The CY7C1399 is avail-
able in standard 300-mil-wide SOJ and
28-pin TSOP type I packages.
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Selection Guide
7C1399-12 7C1399-15 7C1399-20 7C1399-25 7C1399-35
Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating Current (mA) 60 55 50 45 40
Maximum CMOS Standby Current (LA) 500 500 500 500 500
Maximum CMOS Standby Current (uA) [ L 50 50 50 50 50
Shaded area contains advanced information.
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Pin Configurations (continued)
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Maximum Ratings

C1399-3

(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-UpCurrent ......... ... . ........... >2
POWEE APPHEd -« v veereseeenannn _s5°Cto +125°c  L@teh-Up Current 00 mA
Supply Voltage on Ve to Relative GNDIU .. —0.5V to +4.6v  Operating Range
DC Voltage ApFlied to Qutputs Ambient
inHighZ Statetl] ... ............... —0.5V to Ve + 0.5V Range Temperature Vcc
DC Input Voltagel!] ................. —0.5Vto Voo + 0.5V | Commercial 0°Cto +70°C 3.3V 300 mV
Electrical Characteristics Over the Operating Range[2]
7C1399-12 | 7C1399-15 | 7C1399-20
Parameter Description Test Conditions Min, | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Ve = Min, Igg = ~2.0mA 24 24 2.4 v
VoL Output LOW Voltage Vce = Min, Igp = 4.0 mA 0.4 0.4 0.4 v
Vi Input HIGH 22 Ve 22 Vce 22 Vee A"
Voltage +03V +03V +0.3V
VL Input LOW Voltagel?] -03]| 08 |-03]| 08 |[-03]| 08 | V
Ix Input Load Current -1 +1 -1 +1 -1 +1 HA
Ioz Output Leakage GND < V) < Vg, -5 +5 -5 +5 -5 +5 | pA
Current Output Disabled
Ios Output Short Vcc = Max,, Voyt = GND =300 -300 —300 | mA
Circuit Current(3]
Icc Ve Operating Ve = Max,, gyt = 0 mA, 60 55 50 mA
Supply Current f = fpax = ltre
Isg1 Automatic CE Power-Down | Max. Ve, CE > Vig, 5 5 5 mA
Current — TTL Inputs VN > Vg, or VIiN < VL,
f = fmax L 3 3 3
Isg2 Automatic CE Power-Down | Max. V¢, CE > Vee-03Y, 500 500 500 A
Current — CMOS Inputst! | vy > Ve = 0.3V, or Viy <
0.3V, WE>Vc—-0.3V or WE<
0.3V, f=f L 50 50 50

Shaded area contains advanced information.

Notes:

1. Minimum voltage is equal to — 2.0V for pulse durations of less

than 20 ns.
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Electrical Characteristics Over the Operating Rangel?] (continued)

7C1399-25 7C1399-35
Parameter Description Test Conditions Min. Max. Min, Max. Unit
Vou Output HIGH Voltage Vee = Min, Ipg = —2.0mA 24 24 v
VoL Output LOW Voltage Vce = Min, Igp, = 4.0 mA 0.4 0.4 A\
Viu Input HIGH Voltage 2.2 Ve 22 Vce v
+0.3v +0.3V
Vi Input LOW Voltagel?] -03 0.8 -03 0.8 '
Irx Input Load Current -1 +1 -1 +1 A
Ioz Output Leakage Current GND < V1 < Vo, -5 +5 -5 +5 uA
Output Disabled
Ios Output Short Vec = Max,, —300 -300 mA
Circuit Current3] Vout = GND
Icc Ve Operating Vee = Max,, gyt = 0 mA, 45 40 mA
Supply Current f = fmax = Utre
Isp1 Automatic CE Power-Down | Max. V¢, CE > Vig, 5 5 mA
Current — TTL Inputs VIN > Vig, or VIN < Vi,
f = fmax L 3 3 mA
Tsga Automatic CE Power-Down | Max. Voo, CE > Vee—0.3V, 500 S00 | pA
Current — CMOS Inputs | Viy > Ve — 03V, or Vi<
0.3V, WE>Vc—0.3V or WE<
0.3V, f=fagax L 50 50 A
Capacitancel’]
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta = 25°C, f = 1 MHz, 5 pF
Cin: Controls Vee =33V 6 pF
Cour Output Capacitance 6 pF
AC Test Loads and Waveforms
R1317Q
3.3V 0w ALL INPUT PULSES
{ 10% 10%
o $ R2 GND
I ‘L351Q <3ns - > <3ns
INCLUDING = — - -
JIGAND ~ -
SCOPE C1399-4
Equivalent to: THEVENIN EQUIVALENT
167Q
OUTPUT o— AAA 0 1.73V
Note:
3. Notmore than one output should be shorted at one time. Durationof 5. Tested initially and after any design or process changes that may affect
the short circuit should not exceed 30 seconds. these parameters.
4. Device draws low standby current regardless of switching on the ad-
dresses.
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Switching Characteristics Over the Operating RangelZ 6]

7C1399-12 | 7C1399-15 | 7C1399-20 | 7C1399-25 | 7C1399--35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. I Max. | Min. | Max. | Unit
READ CYCLE
trc Read Cycle Time 12 15 20 25 35 ns
taA Address to Data Valid 12 15 20 25 35 ns
toHA Data Hold from Address Change | 3 3 3 3 3 ns
tACE CE LOW to Data Valid 12 15 20 25 35 ns
tDOE OE LOW to Data Valid 5 6 7 8 10 ns
tLZOE OE LOW to Low Z[¥] 0 0 0 0 0 ns
tHZOE OE HIGH to High Z[» 9] 5 6 6 7 7 | ns
tLZCE CE LOW to Low Z!8] 3 3 3 3 3 ns
tHZCE CE HIGH to High Z[": 8] 6 7 7 8 8 ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
teD CE HIGH to Power-Down 12 15 20 25 35 | ns
WRITE CYCLEL: 10]
twe Write Cycle Time 12 15 20 25 35 ns
tSCE CE LOW to Write End 8 10 12 15 20 ns
tAw Address Set-Up to Write End 8 10 12 15 20 ns
tya Address Hold from Write End 0 0 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 0 0 ns
tpwE WE Pulse Width 8 10 12 15 20 ns
tsp Data Set-Up to Write End 6 9 10 11 12 ns
tup Data Hold from Write End 0 0 0 0 0 ns
tHZWE WE LOW to High ZI/] 7 7 7 7 7 ns
L ZWE WE HIGH to Low Z[%] 3 3 3 3 3 ns

Shaded area contains advanced information.

Data Retention Characteristics (Over the Operating Range)

Parameter Description Conditions Min. Max. Unit
VDR Vcc for Data Retention 2.0 \"
Iccpr Data Retention Current Vce = Vpr = 2.0V, 200 pA
- CE > V¢ = 0.3V,
Data Retention Current Ll ViN>Vee - 03Vor 20 uA
teprl! Chip Deselect to Data Vi< 03V 0 ns
Retention Time
gl Operation Recovery Time tre ns

Notes:

6. Testconditions assume signal transition time of 3ns or less, timingref- 9. The internal write time of the memory is defined by the overlap of CE
erence levels of 1.5V, input pulse levels of 0to 3.0V, and output loading LOW and WE LOW. Both signals must be LOW to initiate a write and
of the specified Ior/Ioy and capacitance Cy, = 30 pE. cither signal can terminate a write by going HIGH. The data input set-

7. tHZOE tHzCE, and tyzwe are specified with Cp. = 5 pF as in AC Test up and hold timing should be referenced to the rising edge of the signal
Loads. Transition is measured +500 mV from steady state voltage. that terminates the write.

8. At any given temperature and voltage condition, tyzcg is less than ~ 10. The minimum write cycle time for write cycle #3 (WE controlled, OE
tLZCE, tHZOE is less than t; 7o, and tyzwg is less than ty zwg forany LOW) is the sum of tyzwg and tsp.
given device.

4
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Data Retention Waveform
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Switching Waveforms
Read Cycle No. 1(11,12]
tac »
ADDRESS X
taa »|
——— toHa ———»
DATA OUT PREVIOUS DATA VALID DATA VALID
C13936
Read Cycle No. 2[12, 13]
e tre
CE ™\ /
N /
tace
OE —_\
tooe - — ttHzos
Fe— tiz0e — HZCE HIGH
HIGH IMPEDANCE 77 IMPEDANCE
DATA OUT <K& DATA VALID >—
———— t ZcE——————
toy jt——— tpp ——»
suPsiy —~ o0
50 5
CURRENT % L ISB
C1399-7
Notes: . _
11. Device is continuously selected. OF, CE = Vy1.. 13. Address valid prior to or coincident with CE transition LOW.

12. WE is HIGH for read cycle.
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Switching Waveforms (continued)
Write Cycle No. 1 (WE Controlled)[5: 14, 15]

twe

ADDRESS X X
e NN WA 7.

taw w1 tHa —>
WE - tsa tewe
R A
OE // 4
tsp o
DATA /O X)M)}E/l}( ><>< < DATA\y VALID
= tzoE C1399-8

Write Cycle No. 2 (CE Controlled)(% 14 15]

twe

ADDRESS X x

CE

| |/

tsa

taw o1t tHa ——

e Ny L0000

¢ tSD —_—l_ tHD -j

DATA 1/O DATA\ VALID )

C1399-9

Write Cycle No. 3 (WE Controlled, OE LOW)[10, 15]

- twe

ADDRESS X X
SN Lz

taw tha —™
jt— tgp —>
" = i
N /)
tsp to
thzwe le— 1| 7Wwg —]
C1389-10

Notes: _

14. Data I/O is high impedance if OE = Viy. 16. During this period, the I/Os are in the output state and input signals
15. IfCE goes HIGH simultaneously with WE HIGH, the output remains shold not be applied.

in a high-impedance state.
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CY7C1399
# CYPRESS
Truth Table
[CE |WE | OE Input/Output Mode Power
H | X | X | HghZ Deselect/Power-Down Standby (Igp)
L | H | L | DataOut Read Active (Icc)
L L | X | Dataln Write Active (Icc)
L |H|H|HighZ Deselect, Output Disabled | Active (Icc)
Ordering Information
Speed Package Operating
(ms) Ordering Code Name Package Type Range
12 CY7C1399-12VC V21 28-Lead Molded SOJ Commercial
CY7C1399L-12VC V21 28-Lead Molded SOJ
CY7C1399-12ZC 728 28-Lead Thin Small Outline Package
CY7C1399L—-12ZC 28 28-Lead Thin Small Outline Package
15 CY7C1399-15VC V21 28-Lead Molded SOJ Commercial
CY7C1399L~-15VC V21 28-Lead Molded SOJ
CY7C1399—-15ZC 728 28-Lead Thin Small Outline Package
CY7C1399L-15ZC 728 28-Lead Thin Small Outline Package
20 CY7C1399-20VC V21 28-Lead Molded SOJ Commercial
CY7C1399L—-20VC V21 28-Lead Molded SOJ
CY7C1399-20ZC 728 28-Lead Thin Small Outline Package
CY7C1399L—-20ZC 728 28-Lead Thin Small Outline Package
25 CY7C1399-25vVC V21 28-Lead Molded SOJ Commercial
CY7C1399L-25VC V21 28-Lead Molded SOJ
CY7C1399-25ZC Z28 28-Lead Thin Small Outline Package
CY7C1399L-25ZC 728 28-Lead Thin Small Outline Package
35 CY7C1399-35VC V21 28-Lead Molded SOJ Commercial
CY7C1399L-35VC V21 28-Lead Molded SOJ
CY7C1399-35ZC Z28 28-Lead Thin Small Qutline Package
CY7C1399L-35ZC Z28 28-Lead Thin Small Outline Package

Shaded area contains advanced information.

Document #: 38—00222-F
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Package Diagrams
28-Lead Molded SOJ V21
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© Cypress Semiconductor Corporation, 1986. 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 maifunction or failure of the product may reasonably be expected to result in significant
injury to the user. The inclusion of Cypress Semiconductor praducts in fife support systems applications implies that the manufacturer assumes all risk of such use and in so doing indemnifies
Cypress Semiconductor against all damages.



