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Features

Single 3.3V power supply

Ideal for low-voltage cache memory applications
High speed

—10/12/15 ns

Low active power

— 216 mW (max.)

* Low-power alphaimmune 6T cell

» Plastic SOJ and TSOP packaging

Functional Description(tl

The CY7C1399B 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

32K x 8 3.3V Static RAM

active LOW Output Enable (OE) and three-state drivers. The
device 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 1/07) is written into the memory location addressed by
the address present on the address pins (Ag through Aq,).
Reading the device is accomplished by selecting the device
and enabling 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 information on address
pins is present on the eight data input/output pins.

The input/output pins remain in a high-impedance state unless
the chip is selected, outputs are enabled, and Write Enable
(WE) is HIGH. The CY7C1399B is available in 28-pin standard
300-mil-wide SOJ and TSOP Type | packages.
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Selection Guide
1399B-10 1399B-12 1399B-15 1399B-20
Maximum Access Time (ns) 10 12 15 20
Maximum Operating Current (mA) 60 55 50 45
Maximum CMOS Standby Current (LA) 500 500 500 500
L 50 50 50 50
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= CYPRESS CY7C1399B
Pin Configuration
TSOP
Top View
OE O 22 210 Ag
A O 23 2011 CE
A, O 24 1901 1/O5
A3 O 25 18 I/OG
Ay O 26 171 1/0g
WE O 27 16[1 1/04
Vee E)zs 153 1/03
5 /1 141 GND
As O 2 13[1 1/05
A7 O 3 121 1/04
Ag ] 4 111 1/0g
Ag O s 104 A14
Ao O s o Ags
A O 7 s A12
Maximum Ratings Output Current into Outputs (LOW).......c.cooeveeevevennane. 20 mA
. . . . . Static Discharge Voltage..........cccccoeevveeieiiiiiineeeeens >2001V
(Above which the useful life may be impaired. For user guide- (per MIL-STD9883 Me%hod 3015)
lines, not tested.) Latch-Up G . ’ 200 MA
atch- 0= o | PSS > m
Storage Temperature ..........ccccceeeeeeeencenneen. —65°C to +150°C P
Ambient Temperature with Operating Range
Power Applied.........ccccovoiieniieiiec -55°C to +125°C Arbient
mbien
Supply Voltage on V¢ to Relative GND[! ... —0.5V to +4.6V Range Temperature Vee
PCHV?]";@JSE Applied to Outputs 05V 10 Ve 4 0.5V Commercial 0°C to +70°C 3.3V £300 mV
tatel ™ . -0. t + 0. -
mign £ s 0 Vee Industrial —40°C to +85°C 3.3V £300 mV
DC Input Voltagel?l...........c..ccooervrinnncn. —0.5V to Ve + 0.5V
Electrical Characteristics Over the Operating Rangel!!
7C1399B-10 7C1399B-12
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Unit
Von Output HIGH Voltage Vee = Min,, lgy = -2.0 mA 2.4 2.4 \Y
Voo Output LOW Voltage Vee =Min, lg =4.0mA 0.4 0.4 \
V4 Input HIGH Voltage 2.2 Vee 2.2 Vee \Y
+0.3V +0.3V
Vi Input LOW Voltage!? -03| 08 |-03| 08 v
lix Input Load Current -1 +1 -1 +1 MA
loz Output Leakage GND <V,=Vc, -5 +5 -5 +5 HA
Current Output Disabled
IOS Output Short VCC = Max., VOUT =GND -300 -300 mA
Circuit Current®!
ICC VCC Operating VCC = Max., lOUT =0 mA, 60 55 mA
Supply Current f=fuax = Ure
Isg1 Automatic CE Power-Down Max. Ve, CE2> Vins 5 5 mA
Current — TTL |npUtS V|N > VlH’ or V|N < V”_,f = fMAX L 4 4 mA
Isg2 Automatic CE Power-Down Max. Ve, CE2> Vec—0.3V, V2 500 500 HA
Current — CMOS Inputst Vee—0.3V, or Vi < 0.3V, C 0 50 "
WE 2V — 0.3V or WE <0.3V, H
f= fMAX
Notes:
2. Minimum voltage is equal to —2.0V for pulse durations of less than 20 ns.
3. Not more than one output should be shorted at one time. Duration of the short circuit should not exceed 30 seconds.
4. Device draws low standby current regardless of switching on the addresses.
Dociiment # RQ_-0EN71 Rav *C Pana ?2nf10




= gﬂ:bYPRE sg CY7C1399B
Electrical Characteristics Over the Operating Range (continued)
1399B-15 1399B-20
Parameter Description Test Conditions Min. Max. Min. Max. Unit
VoH Output HIGH Voltage Ve = Min, lgg =-2.0mA 2.4 2.4 \%
VoL Output LOW Voltage Vee =Min,, lg. =4.0mA 0.4 0.4 \
ViH Input HIGH Voltage 2.2 Vee 2.2 Vee \%
+0.3V +0.3V
Vi Input LOW Voltage -0.3 0.8 -0.3 0.8 \%
lx Input Load Current -1 +1 -1 +1 HA
loz Output Leakage Current GND <V, =V, -5 +5 -5 +5 MA
Output Disabled
los Output Short Circuit Ve =Max., Voyr = GND -300 -300 mA
Current®!
lec V¢ Operating Ve =Max,, loyt=0mA, 50 45 mA
Supply Current f=fyax = Utrc
Isg1 Automatic CE Power-Down | Max. V¢, CE> Vin, 5 5 mA
Current — TTL Inputs VIN2 Vs orViNs VL,
= L mA
f=fuax
Isg2 Automatic CE Power-Down | Max. Vg, CE> Vec0.3V, V2 500 500 HA
Current — CMOS Inputst! | Vo —03V, or Vi < 0.3V, C 0 0 "
WE=V 0.3V or WE< 0.3V, H
=fvax
Capacitance®
Parameter Description Test Conditions Max. Unit
Cn: Addresses Input Capacitance Ta=25°C,f=1MHz, V=33V 5 pF
Cn: Controls 6 pF
Cout Output Capacitance 6 pF

AC Test Loads and Waveforms

R1317Q
3.3V O0—mMmM—

OUTPUT

CL :I: 3
INCLUDING —= jL

JIGAND — =
SCOPE

> R2

351Q

ALL INPUT PULSES

3.0v

10%

GND

IN

3ns

L 90%
10%

90%

< 3ns

Equivalent to:

OUTPUTo

AA
\4

THEVENIN EQUIVALENT
167Q

0 1.73V

Note:

5. Tested initially and after any design or process changes that may affect these parameters.
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=—— E%YPRESS CY7C1399B
Switching Characteristics Over the Operating Rangel®
1399B-10 1399B-12

Parameter Description Min. Max. Min. Max. Unit
Read Cycle
tre Read Cycle Time 10 12 ns
tan Address to Data Valid 10 12 ns
toHA Data Hold from Address Change 3 3 ns
tace CE LOW to Data Valid 10 12 ns
tboe OE LOW to Data Valid 5 5 ns
tL70e OE LOW to Low ZI] 0 0 ns
thzoE OE HIGH to High z["- 8l 5 5 ns
tLzcE CE LOW to Low z[] 3 3 ns
thzce CE HIGH to High zI"- 8 5 6 ns
toy CE LOW to Power-Up 0 0 ns
tep CE HIGH to Power-Down 10 12 ns
Write Cyclel® 101
twe Write Cycle Time 10 12 ns
tsce CE LOW to Write End 8 8 ns
taw Address Set-Up to Write End 7 8 ns
tha Address Hold from Write End 0 0 ns
tsa Address Set-Up to Write Start 0 0 ns
tewE WE Pulse Width 7 8 ns
tsp Data Set-Up to Write End 5 7 ns
tHp Data Hold from Write End 0 0 ns
tizwe WE LOW to High z[° 7 7 ns
tL 2 WE WE HIGH to Low Z!"] 3 3 ns
Notes:

6. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified
loL/lon and capacitance C_ = 30 pF.
7. Atany given temperature and voltage condition, t,,cg is less than t 7cg, tyzop iS less than t yog, and tywe is less than t e for any given device.

8.  thzoE: thzce: tHzwe are specified with C| =5 pF as in AC Test Loads. Transition is measured +500 mV from steady state voltage.

9. 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.
10. The minimum write cycle time for write cycle #3 (WE controlled, OE LOW) is the sum of ty»ye and tgp.
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= CYPRESS CY7C1399B
Switching Characteristics Over the Operating Rangel® (Continued)
1399B-15 1399B-20
Parameter Description Min. Max. Min. Max. Unit
Read Cycle
tre Read Cycle Time 15 20 ns
taa Address to Data Valid 15 20 ns
toHA Data Hold from Address Change 3 3 ns
tace CE LOW to Data Valid 15 20 ns
tooe OE LOW to Data Valid 6 7 ns
tLz0E OE LOW to Low zI] 0 0 ns
thzoe OE HIGH to High z[7- 6 6 ns
tLzce CE LOW to Low z[] 3 3 ns
thzce CE HIGH to High zI"- 8 7 7 ns
tpu CE LOW to Power-Up 0 0 ns
tep CE HIGH to Power-Down 15 20 ns
Write Cyclel® 101
twe Write Cycle Time 15 20 ns
tsce CE LOW to Write End 10 12 ns
taw Address Set-Up to Write End 10 12 ns
tha Address Hold from Write End ns
tsa Address Set-Up to Write Start ns
thwE WE Pulse Width 10 12 ns
tsp Data Set-Up to Write End 10 ns
tHD Data Hold from Write End 0 ns
tzwE WE LOW to High ZI°] 7 7 ns
tLZwWE WE HIGH to Low ZI"] 3 3 ns
Data Retention Characteristics (Over the Operating Range - L version only)
Parameter Description Conditions Min. Max. Unit
VpR V¢ for Data Retention 2.0 \Y
lccor Data Retention Current | Com'l |Vee=Vpr=20V, 20 MA
i Deeeect o Data V2 Ve 03V o E
ViN<03V
tr Operation Recovery Time tre ns
Dociiment # RQ_-0EN71 Rav *C Pana 5nf10




CY7C1399B

Data Retention Waveform
DATA RETENTION l\/IODE—)L
7 3.0v

Vee 3.0v Vpr2> 2V
|<— tcor — tg —>
CE 71( 5‘
Switching Waveforms
Read Cycle No. 1[11.12]
tre >
ADDRESS X
t |
AA
fe——— foyp ——>
DATA OUT PREVIOUS DATA VALID —<><>< DATA VALID
Read Cycle No. 2[12:13]
— tRc
CE —\ /
N /
. tace
OE __\
~N
tpog ————> T ttHZOE
-
<— lzoe —> HzCE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID F
l«————————— i 7cE ————>
t«—— tpp —t
. SE—— tpU
Vee \J ICC
SUPPLY 50% 50% N
CURRENT N sB

Notes:

11. Device is continuously selected. OE, CE=V,
12. WE s HIGH for read cycle.

13. Address valid prior to or coincident with CE transition LOW.

Pana Anf10
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Switching Waveforms (continued)

Write Cycle No. 1 (WE Controlled)!® 14 5]
twe
ADDRESS X : :
taw tHa —>
WE tsa > tpwe
N
RNNRK
OE /
OE 5
tsp
tHD
DATA 1/0 >< NOTE 16 ><>< < DATAVALID
< tHzoE
Write Cycle No. 2 (CE Controlled)!® 4. 15]
twe
ADDRESS X } :
CE \| tsce /
tsa >\
taw tha —>1
[« fgp ————>= Hpp -:I
DATA /O DATA|NVALID /l
Write Cycle No. 3 (WE Controlled, OE LOW)10: 15]
twe
ADDRESS X : :
taw tha —>
_ «— t
WE sa —>1 ,
| o — Y tHp
>< DATA  VALID >
< fzwe

DATA I/O ><><>< NOTE 16 ><><

tHzwe

Notes:

15.

/0 is high impedance if OE = V.

Dociiment # RQ_-0EN71 Rav *C

14. Data |
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 should not be applied.



= CYPRESS CY7C1399B
Truth Table
CE WE OE Input/Output Mode Power
H X High Z Deselect/Power-Down Standby (Isg)
L H L Data Out Read Active (Icc)
L L X Data In Write Active (Icc)
L H H High Z Deselect, Output Disabled Active (Icc)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
10 CY7C1399B-10VC V21 28-Lead Molded SOJ Commercial
CY7C1399B-10zZC 228 28-Lead Thin Small Outline Package
CY7C1399BL-10VC V21 28-Lead Molded SOJ
CY7C1399BL-10zC Z28 28-Lead Thin Small Outline Package
12 CY7C1399B-12VC V21 28-Lead Molded SOJ
CY7C1399B-127C Z28 28-Lead Thin Small Outline Package
CY7C1399BL-12VC V21 28-Lead Molded SOJ
CY7C1399BL-12Z2C 728 28-Lead Thin Small Outline Package
CY7C1399B-12VI V21 28-Lead Molded SOJ Industrial
CY7C1399B-1271 728 28-Lead Thin Small Outline Package
15 CY7C1399B-15VC V21 28-Lead Molded SOJ Commercial
CY7C1399B-157C 728 28-Lead Thin Small Outline Package
CY7C1399BL-15VC V21 28-Lead Molded SOJ
CY7C1399BL-15ZC 228 28-Lead Thin Small Outline Package
CY7C1399B-15VI V21 28-Lead Molded SOJ Industrial
CY7C1399B-15Z71 728 28-Lead Thin Small Outline Package
20 CY7C1399B-20VC V21 28-Lead Molded SOJ Commercial
CY7C1399B-20z2C 728 28-Lead Thin Small Outline Package
CY7C1399BL-20VC V21 28-Lead Molded SOJ
CY7C1399BL-20ZC 228 28-Lead Thin Small Outline Package
CY7C1399B-20VI V21 28-Lead Molded SOJ Industrial
CY7C1399B-20ZI 728 28-Lead Thin Small Outline Package
Dociiment # RQ_-0EN71 Rav *C Pana Qnf10
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Package Diagrams

28-Lead (300-Mil) Molded SOJ V21

DIMENSIONS IN INCHES MIN.
MAX.

PIN 1 ID DETAIL A
T A
14 1
I1I1I'II'II'II'II1I1I1I'II'II'II'II
g |
0291
0.330
0.3|00 0.350
I.II.II.II.II.II.II.II.II.II.ILILILILI;I. 0032
15 28 0.013
0.012
0020
OPTION 1
0697
0713 SEATING PLANE
i
0.120
4 0140 0007
0.050 A Pt O] 0004 0.26 '
TYP. 0.025 MIN. 0.272 51-85031-8
28-Lead Thin Small Outline Package Type 1 (8x13.4 mm) Z28
5
<
—
=
al=
13.6 z[=
13.F 2 {|
1.2 ] -
1L.S 160
— v : O.£G
0.5
— 0.55
—] BSC.
=
|
—_
| m—
| m— -
= @
= 0.27
= 31}
| m—
[ —
102
[i%<)]
. r DIMENSION IN MM
7 MAX.
f MIN.
.7 L ==t
filc e IEI 51-85071-*G
GAUGE PLANE
Document #: 38-05071 Rev. *C Page 9 of 10
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Document History Page

Document Title: CY7C1399B 32K x 8 3.3V Static RAM

Document Number: 38-05071
ISSUE ORIG. OF
REV. ECN NO. DATE CHANGE DESCRIPTION OF CHANGE
*x 107264 05/25/01 SzvV Change from Spec #: 38-01102 to 38-05071
*A 107533 06/28/01 MAX Add Low Power
*B 116472 09/17/02 CEA Add applications foot note to data sheet, page 1.
*C 224340 See ECN RKF Option Jc.lof the Orientation ID on TSOP-I Package Diagram [Page #9]
remove
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