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Features

e Single 3.0V power supply

o Ideal for low-voltage cache memory
applications

e High speed
— 12/15 ns
o Low active power
— 198 mW (max.)
e Low CMOS standby power (L)
— 165 pW (max.), f=fyjax
o 2.0V data retention (L)
— 40 pW (max.)
Low-power alpha immune 6T cell
Plastic SOJ and TSOP packaging

CYPRESS

CY7C1399V

32K x 8 3.0V Static RAM

Functional Description

The CY7C1399V is a high-performance
3.0V 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 hasan 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 I/O7) is written
into the memory location addressed by the

address present on the address pins (Ag
through Aj4). Reading the device is ac-
complished by selecting the device and en-
abling the outputs, CE and OE active
LOW, while WE remains inactive or
HIGH. Under these conditions, the con-
tents of the location addressed by the in-
formation on address pinsis present on the
eight data input/output pins.

The input/output pinsremain in a high-im-
pedance state unless the chip is selected,
outputs are enabled, and write enable
(WE) is HIGH. The CY7C1399V is avail-
able in standard 300-mil-wide SOJ and
28-pin TSOP type I packages.

Logic Block Diagram Pin Configurations
S0J
Top View
r As 1 287 Vee
As [ 2 270 WE
NVahal Y %-‘ §7t| I E 261 A,
- Ag 4 25[0 Az
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| _‘1’> 1100 A7 227 o
INPUT BUFFER A28 211 Ao
_ ™ /0 Az[o 2001 CE
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ﬁi—’ 8 % [ |/02E 13 16% 1/04
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A7 > B z ? /04
ﬁs - T » ‘ C1399V-2
9 > 7\ > |/O5
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] 1/0g
WE COLUMN | [Fower g
DECODER N /O
oE Fif Y 7
o — o ™ <
< < << < C1399\-1
Selection Guide
7C1399V—-12 | 7C1399V—-15 | 7C1399V—-20 | 7C1399v-25 | 7C1399V-35
Maximum Access Time (ns) 12 15 20 25 35
Maximum Operating Current (mA) 60 55 50 45 40
Maximum CMOS Standby Current (uA) 500 500 500 500 500
Maximum CMOS Standby Current (uA) | L 50 50 50 50 50
Shaded area contains advanced information.
Cypress Semiconductor Corporation o 3901 North First Street ® SanlJose ® CA 95134 e 408-943-2600
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Pin Configurations (continued)
TSOP
Top View
OE ] 22 210 Ag
Ay O 23 2011 CE
Ao 24 19 1/07
Az O 25 181 1/0g
Ag O 26 173 /05
WE O 27 161 1/04
Vee E)zs 150 1/O3
% 141 GND
As 2 13 1/05
A g s 121 1/O,
Ag O 4 1 1/0g
Ag O s 101 Aqg
A10 O s o1 A13
A O 7 81 Aqo
C1399V-3
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Static Discharge Voltage ........................ >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................... —65°Cto +150°Cc Latch-Up Current ............................ >200 mA
Ambient Temperature with Operating Range
Power Applied ........... ... .. ... —55°Cto +125°C -
Ambient
Supply Voltage on V¢ to Relative GNDII .. -0.5V to +4.6V Range Temperature Vce
DC Voltage Applied to Outputs C ial o ° 3.0V =300 mV
in High Z Statel] —05V to Voo + 0.5V ommereid 0"Crto +70°C SV Em
DC Input Voltagelll ................. —0.5Vto Vce + 0.5V Industrial —40°Cto +85°C 3.0V £300 mV
Output Current into Outputs (LOW) ............... 20 mA
Electrical Characteristics Over the Operating Rangel?!
7C1399V—12 | 7C1399V—-15 | 7C1399V—-20
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vou Output HIGH Voltage Vcce = Min, [pg = —2.0mA 2.4 2.4 2.4 A\
VoL Output LOW Voltage Vcce = Min,, [gr, = 4.0 mA 0.4 0.4 0.4 A\
Vg Input HIGH 2.2 Vce 2.2 Vce 2.2 Vcc A\
Voltage +0.3V +0.3V +0.3V
VIL Input LOW Voltagel?] -03] 08 |-03| 08 [-03] 0.8 \Ys
Iix Input Load Current -1 +1 -1 +1 -1 +1 uA
Ioz Output Leakage GND < V1 < Vg, =5 +5 -5 +5 -5 +5 uA
Current Output Disabled
Ios Output Short Vcc = Max,, Voyt = GND -300 -300 -300 | mA
Circuit Currentl3]
Icc Vcc Operating Ve = Max, [oyT = 0 mA, 60 55 50 mA
Supply Current f = fmax = Vtre
IsBi Automatic CE Power-Down | Max. V¢, CE > Vg, 5 5 5 mA
Current — TTL Inputs VIN > Vg, or Vi < V11,
f = fmax L 3 3 3
Ispo Automatic CE Power-Down | Max. V¢, CE > Ve—0.3V, 500 500 500 | pA
Current — CMOS Inputs(4l | Vi > Ve — 0.3V, or Vin
< 0.3V, WE>Vc—0.3V or
WE< 0.3V, f=f1ax 30 30 30

Shaded area contains advanced information.

Notes:

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

than 20 ns.

formation.

2. See the last page of this specification for Group A subgroup testing in-
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Electrical Characteristics Over the Operating Rangel?] (continued)

7C1399V-25 7C1399V-35
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage Vcce = Min, [og = —2.0 mA 2.4 2.4 \%
VoL Output LOW Voltage Vcce = Min, [gp, = 4.0 mA 0.4 0.4 \'%
Vig Input HIGH Voltage 2.0 Vce 2.0 Vce \'%
+0.3V +0.3V
VIL Input LOW Voltagel?] -0.3 0.8 -0.3 0.8 \Ys
I1x Input Load Current -1 +1 -1 +1 uA
loz Output Leakage Current GND < Vi < Vi, -5 +5 -5 +5 uA
Output Disabled
Ios Output Short Vcc = Max,, -300 —300 mA
Circuit Current(3] Vour = GND
Icc Vcc Operating Vcce = Max,, loyT = 0 mA, 45 40 mA
Supply Current f = fmax = l/tre
Isp1 Automatic CE Power-Down | Max. Vcc, CE > Vi, 5 5 mA
Current — TTL Inputs VIN > Vg, or VIN< V11,
f = fmax L 3 3 mA
Isp2 Automatic CE Power-Down | Max. V¢, CE > Vcc—0.3V, 500 500 uA
Current — CMOS Inputs4l | vy > Vee — 03V,or Vi <
0.3V, WE>Vc—0.3V or WE<
0.3V, f=fyiax L 50 50 uA
Capacitancel’]
Parameter Description Test Conditions Max. Unit
Cin: Addresses Input Capacitance Ta = 25°C, f = 1 MHz, 5 pF
Cin: Controls Vee =3.0V 6 pF
Cour Output Capacitance 6 pF
AC Test Loads and Waveforms
R1577Q
8.0V o+ ALL INPUT PULSES
OUTPUT : 3.0V | ono
I 90% 90%
3 10% 10%
CL s R GND
I ijOQ <3ns —> - <3ns
INCLUDING — -+ - -
JGAND ~ -
SCOPE C1399V-4
Equivalent to: THEVENIN EQUIVALENT
333Q
OUTPUT o A o 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 Rangel2 0]

7C1399V—-12 | 7C1399V—-15 | 7C1399V—-20 | 7C1399V-25 | 7C1399V-35
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | 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 8}?;11 gI:l}old from Address 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 ZI8! 0 0 0 0 0 ns
tHZOE OE HIGH to High zI[7: 8] 5 6 6 7 7 ns
tLZCE CE LOW to Low ZI8] 3 3 3 3 3 ns
tHZCE CE HIGH to High ZI7- 8] 6 7 7 8 8 ns
tpy CE LOW to Power-Up 0 0 0 0 0 ns
tpD CE HIGH to Power-Down 12 15 20 25 35 ns
WRITE CYCLE/®: 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
tHA 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
tHD Data Hold from Write End 0 0 0 0 0 ns
tHZWE WE LOW to High Z["] 7 7 7 7 7 ns
tLZWE WE HIGH to Low ZI[8] 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 Vc for Data Retention 2.0 \Y
Icepr Data Retention Current Vee = Vpr = 2.0V, 200 A
CE > Ve — 0.3V,
Data Retention Current Ll vin>Vce - 03Vor 20 uA
tcprl] Chip Deselect to Data ViN <03V 0 ns
Retention Time
trl] Operation Recovery Time trC ns
Notes:

6.

Test conditions assume signal transition time of 3 ns or less, timing ref-
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified Ioy /Ioy and capacitance Cp, = 30 pE.

tHZOE, tHZCE, and tgzwe are specified with Cp = 5 pF as in AC Test
Loads. Transition is measured =500 mV from steady state voltage.
At any given temperature and voltage condition, tygzcg is less than

tLZCE, tHzoE is less than t; 7o, and tyzwg is less than t; zwE for any
given device.

10.

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

The minimum write cycle time for write cycle #3 (WE controlled, OE
LOW) is the sum of tyzwEg and tgp.
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Data Retention Waveform
DATA RETENTION MODE ———»

Voo 2.7V VpR > 2V / 2.7V
|<— tcopr —> [e— tg —>

CE 714 BR

C1399V-5
Switching Waveforms
Read Cycle No. 111 12]
trc >
ADDRESS X
taa >
re— toHA —
DATA OUT PREVIOUS DATA VALID —<><>< DATA VALID
C1399V-6
Read Cycle No. 2[12. 13]
oE tre
N 4
N /|
tace
OE __X
N
toog —————» — ttHZOE
le——
fe— tiz0F —> HZCE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
«—————— i 7cE ————
l«e— tpp ——>
le— tpy ———>
Vee \] ICC
SUPPLY 509% 50% Nc
CURRENT 0 N—— isB
C1399V-7
Notes: - -
11. Device is continuously selected. OE, CE = Vyi. 13. Address valid prior to or coincident with CE transition LOW.

12. 'WE is HIGH for read cycle.
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CY7C1399vV
Switching Waveforms (continued)
Write Cycle No. 1 (WE Controlled)[®: 14 15]
twe
ADDRESS X X
tAW tHA —>
WE re—tsa tpwe
N /
RN 7
OE /
OE ¢
tsp ;
HD
DATA 1/O ><>< NOTE] Yo~ >< < DATAy VALID
<— thzoE C1399V-8
Write Cycle No. 2 (CE Controlled)[® 14, 15]
twe
ADDRESS X X
CE - tsce >
N /
tsa N\ /|
taw - tHaA
we N W
tsgp —————»re—tp —:I
DATA /O DATAy VALID
/l C1399V-9
Write Cycle No. 3 (WE Controlled, OE LOW)[10, 15]
twe
ADDRESS X X
cE N\ s
tAW tHA —>
_ re— tsa —>|
WE /
NOR 7
—1sp tHp

DATA 1/0 ><><><NOT(EI 1‘§><><

tHzwe

DATAy VALID

le— t 7w —>

XXX

C1399V-10

Notes:

14. Data I/O is high impedance if OE = Vy.

15. If CE goes HIGH simultaneously with WE HIGH, the output remains

in a high-impedance state.

16. During this period, the I/Os are in the output state and input signals
shold not be applied.
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Truth Table

[CE [WE [ OE | Input/Output Mode Power
H | X | X | HighZ Deselect/Power-Down Standby (Isg)
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

(ns) Ordering Code Name Package Type Range

12 CY7C1399V—-12VC V21 28-Lead Molded SOJ Commercial
CY7C1399VL—-12VC V21 28-Lead Molded SOJ
CY7C1399V—-12ZC 728 28-Lead Thin Small Outline Package
CY7C1399VL—-12ZC 728 28-Lead Thin Small Outline Package

15 CY7C1399V—-15VC V21 28-Lead Molded SOJ Commercial
CY7C1399VL-15VC V21 28-Lead Molded SOJ
CY7C1399V—-15ZC 728 28-Lead Thin Small Outline Package
CY7C1399VL—-15ZC 728 28-Lead Thin Small Outline Package
CY7C1399V—-15Z1 728 28-Lead Thin Small Outline Package Industrial
CY7C1399VL—-15Z1 728 28-Lead Thin Small Outline Package

20 CY7C1399V-20VC V21 28-Lead Molded SOJ Commercial
CY7C1399VL-20VC V21 28-Lead Molded SOJ
CY7C1399V-20ZC 728 28-Lead Thin Small Outline Package
CY7C1399VL—-20ZC 728 28-Lead Thin Small Outline Package

25 CY7C1399V-25VC V21 28-Lead Molded SOJ Commercial
CY7C1399VL-25VC V21 28-Lead Molded SOJ
CY7C1399V-25ZC 728 28-Lead Thin Small Outline Package
CY7C1399VL-25ZC 728 28-Lead Thin Small Outline Package

35 CY7C1399V-35VC V21 28-Lead Molded SOJ Commercial
CY7C1399VL-35VC V21 28-Lead Molded SOJ
CY7C1399V—-35ZC 728 28-Lead Thin Small Outline Package
CY7C1399VL—-35ZC 728 28-Lead Thin Small Outline Package

Shaded area contains advanced information.

Document #: 38—00507—A
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Package Diagrams
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28-Lead Molded SOJ V21

d

PIN 1 1D
0.291 ‘
0300 2330

Oooooooooooooao

DIMENSIONS IN INCHES MIN.
MAX,

0697
0.713
i
/ \ 0.120 J
1 0140 0.007
ﬁ 0.013
0.050 0zge2
TYP, JL % 0,025 MIN. 0.27e
28-Lead Thin Small Outline Package Z28
DIMENSION IN MM (INCH)
MAX.,
MIN. o
Z
==
13.6 (536) |5
3.2 ¢520) “10-
1.20 047>
11,9 (468> 100 C039% | [
117 (460 . 0.20 <008
0.05 <002
PIN 1 ID 0.65 (026 -
= = | 045 oIS ?
= e
—] = o[
— — O~
— —
% 0.27 (01D -
0.18 007>
ol = 0.30 012>
MAX,
0.20 008>
0.15 (006 102 <040 / \
( { 0.9 (036>
. A ‘? ) <
= 027> L DAMBAR PROTRUSION
0.3 01

© Cypress Semiconductor Corporation, 1996. 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 malfunction or failure of the product may reasonably be expected to result in significant
injury to the user. The inclusion of Cypress Semiconductor products in life support systems applications implies that the manufacturer assumes all risk of such use and in so doing indemnifies

Cypress Semiconductor against all damages.



