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Features

« High speed

—taa =10ns

CMOS for optimum speed/power

» Center power/ground pinout

Automatic power-down when deselected

Easy memory expansion with CE1, CE2, CE3 and OE
options

Functional Description

The CY7C1024AV33is a high-performance CMOS static RAM
organized as 131,072 words by 24 bits. Easy memory expan-
sion is provided by an active LOW CE1, CE3, active HIGH
CEZ2, an active LOW Output Enable (OE), and three-state driv-
ers. This device has an automatic power-down feature that
significantly reduces power consumption when deselected.

128K x 24 Static RAM

Writing to the device is accomplished by taking Chip Enable
(CE1, CE2, CE3) active and Write Enable (WE) inputs LOW.
Data on the 24 1/O pins (I/Oq through 1/053) is then written into
the location specified on the address pins (Ag through Aqg).

Reading_from the device is accomplished by taking Chip
Enable (CE1, CE2, CE3) active and Output Enable (OE) LOW
while forcing Write Enable (WE) HIGH. Under these condi-
tions, the contents of the memory location specified by the
address pins will appear on the 1/O pins.

The 24 input/output pins (I/Oq through 1/0,3) are placed in a
high-impedance state when the_device is deselected (CE
HIGH), the outputs are disabled (OE HIGH), or during a write
operation (CE1, CE3 LOW, CE2 HIGH, and WE LOW).

The CY7C1024AV33 is available in a standard 119-ball BGA
package and a 100-pin TQFP package.

Functional Block Diagram
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Selection Guide

7C1024AV33-10 7C1024AV33-12 7C1024AV33-15
Maximum Access Time (ns) 10 12 15
Maximum Operating Current (mA) 275 250 225
Maximum Standby Current (mA) 15 15 15

Cypress Semiconductor Corporation

3901 North First Street

San Jose e

CA 95134

e 408-943-2600
April 6, 2001
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Pin Configurations

CY7C1024AV33

YPRESS
119 BGA
Top View
1 2 3 4 5 6 7
A NC A A A A A NC
B NC A A CE1l A A NC
C DQ NC CE2 NC CE3 NC DQ
D DQ Vee Vss Vss Vss Vee DQ
E DQ Vss Vee Vss Vee Vss DQ
F DQ Vee Vss Vss Vss Vee DQ
G DQ Vss Vee Vss Vee Vss DQ
H DQ Vee Vss Vss Vss Vee DQ
J NC Vss Vee Vss Vee Vss NC
K DQ Vee Vss Vss Vss Vee DQ
L DQ Vss Vee Vss Vee Vss DQ
M DQ Vee Vss Vss Vss Vee DQ
N DQ Vss Vee Vss Vee Vss DQ
P DQ Vee Vss Vss Vss Vee DQ
R DQ NC NC NC NC NC DQ
T NC A A WE A A NC
u NC A A OE A A NC
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Pin Configurations (continued)
100-pin TQFP
Top View
I+
0ogdY9ISNBAUESwsm0000
2Z2ACCC<CO>>00«C<C<CCZ2222
nnoaooonnononooononmnnirri
8 OO~ O TOHOANAHAOOD” ON O LW o™ N o
— 0 OO O OO OO OO 00 00O 0 W O W W
NC T 1 80 = NC
VCC — 2 79 &1 vce
VSS 1 3 78 [ VSS
DQ16 — 4 77 = DQO
DQl7 ™ 5 76 [ DQ1
VSS ] 6 75 [ VSS
vCC T 7 74 [ vcc
DQ18 T g 73 [ DQ2
DQ19 T g 72 [ DQ3
VSS T 10 71 =3 VSS
vCeC T 11 70 (= vcc
DQ20 — 12 69 [ DQ4
DQ21 — 13 68 [— DQ5
VCC ™/ 11 67 [ VCC
NC — 15 66 [ NC
NC T 16 65 [ NC
VSS T 17 64 [ VSS
DQ22 T 13 63 [ DQ6
DQ23 T 19 62 [ DQ7
VCC T 20 61 [ vcc
VSS T 21 60 = VSS
DQ12 —H 22 50 [ DQ8
DQ13 ] 23 58 [ DQ9
VCC T 24 57 [ VCC
VSS T— 25 56 [ VSS
DQ14 ™/ 26 55 [ DQI10
DQ15 ™/ o7 54 [ DQI11
VCC ] 28 53 [ VCC
VSS T 29 52 [ VSS
NC — 30 51 [ NC
AN M T OMNOVDO AN MITLWH ONNWO O
M OO OHOOOOHO OO ITITITTT TSI WO
bbb pggutbdbotdbououtuod
0999822533229
>>=2
Maximum Ratings Current into Outputs (LOW)......ccoovviiieeeeeiiiiiiee e, 20 mA
. . . . . Static Disch /0] 1 7= Yo [T >2001V
(Above which the useful life may be impaired. For user guide- (pgrll(i/lll_l-ngg%eS?,oMZ%‘e]od 3015)
lines, not tested.) Latch-Un G ’ 200 MA
tch- L SRR TSRO >
Storage Temperature ............cccccceeeeicennnnn. —65°C to +150°C ateh-Lp Lurren m
Ambient Temperature with Operating Range
Power Applied ... -55°C to +125°C .
Supply Voltage on Ve to Relative GNDI ... 0.5V to +7.0V Ambient
Cppyl 9 | dCCO T : Range Temperaturel Vee
DC Voltage Applied to Outputs - S S 5
in High 2 Statell oo _0.5VtoVee + 05y |commercial 0°Cto +70°C 3.3V £10%
DC Input Voltage™............cooomrrrvvrcer. ~0.5VtoVee + 0.5y |Industrial —40°C to +85°C 3.3V +10%

Notes:

1. V) (min.)=—-2.0V for pulse durations of less than 20 ns.

2. Tpisthe “Instant On” case temperature.
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Electrical Characteristics Over the Operating Range

CY7C1024AV33

YPRESS

1024AV33-10 1024AV33-12 1024AV33-15
Parameter Description Test Conditions[®! | Min. Max. Min. Max. Min. Max. Unit
VoH Output HIGH Voltage |V = Min,, 24 2.4 24 \Y
IOH =—4.0mA
VoL Output LOW Voltage  |Vcc = Min., 0.4 0.4 0.4 \Y
|o|_ =8.0mA
A\ Input HIGH Voltage 2.2 Vee 2.2 Vee 2.2 Vee \%
+0.3 +0.3 +0.3
Vi Input LOW Voltagel!! -0.3 0.8 -0.3 0.8 -0.3 0.8 Y,
lix Input Load Current GND < V| < Ve -3 +3 -3 +3 -3 +3 MA
loz Output Leakage GND < V| < Ve, -5 +5 -5 +5 -5 +5 MA
Current Output Disabled
lcc V¢ Operating Vee = Max., 275 250 225 mA
Supply Current lout = 0 MA,
f=fvax = Ytrc
ISBl Automatic CE Max. Vcc, ﬁ > V|H 60 60 60 mA
Power-Down Current  |V|y >V or
—TTL |npUtS V|N < V”_, f= fMAX
Isg2 Automatic CE Max. Ve, 15 15 15 mA
Power-Down Current  |CE > V¢ — 0.3V,
—CMOS Inputs V|N > VCC 0. 3V
or VlN <0.3V, f=0
Capacitancel
Parameter Description Test Conditions Max. Unit
Ci Input Capacitance Tp=25°C,f=1MHz, 10 pF
Cout Output Capacitance Vee =33V pF
AC Test Loads and Waveforms
R1480Q R1480Q ALL INPUT PULSES
3.3v 3.3v 3.0v
90%
OUTPUT OUTPUT
30 pFI 2550 P I 255Q
INCLUDING = = INCLUDING = — <3ns
JIG AND JIG AND
SCOPE (a) SCOPE (b) 1024v33-3

1024V33-4

THEVENIN EQUIVALENT

167 Q
OUTPUT O———wWA—0 1.73V

Equivalent to:

Notes:

3. CE is a combination of CE1, CE2 and CE3
4. Tested initially and after any design or process changes that may affect these parameters.



=2 CYPRESS CY7C1024AV33

Switching Characteristics®! Over the Operating Range

7C1024AV33-10 7C1024AV33-12 7C1024AV33-15
Parameter Description!3] Min. Max. Min. Max. Min. Max. | Unit
READ CYCLE
tre Read Cycle Time 10 12 15 ns
tan Address to Data Valid 10 12 15 ns
toHA Data Hold from Address Change 3 3 3 ns
tace CE active to Data Valid 10 12 15 ns
tpoe OE LOW to Data Valid 5 6 7 ns
tizoe OE LOW to Low Z 0 0 0 ns
thzoE OE HIGH to High z[6 7] 5 6 6 ns
tizce CE active to Low z[”] 3 3 3 ns
thzce CE inactive to High z[6: 7] 5 6 6 ns
tpy CE active to Power-Up 0 0 0 ns
tep CE inactive to Power-Down 10 12 15 ns
WRITE CYCLEE: 9l
twe Write Cycle Time 10 12 15 ns
tsce CE active to Write End 8 9 9 ns
taw Address Set-Up to Write End 7 8 8 ns
tha Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tpwe WE Pulse Width 7 8 8 ns
tsp Data Set-Up to Write End 5 6 6 ns
tHp Data Hold from Write End 0 0 0 ns
tL7wWE WE HIGH to Low ZI] 3 3 3 ns
thzwE WE LOW to High z[6: 7] 5 6 6 ns
Notes:

5. 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 1o, /loy and 30-pF load capacitance.

thzoe: thzce, and tyzwe are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured +500 mV from steady-state voltage.

At any given temperature and voltage condition, tzcg is less than t; zcg, thzog is less than t 7o, and tyzwe is less than t ze for any given device.

The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. CE and WE must be LOW to initiate a write, and the transition of any of
these signals can terminate the write. The input data set-up and hold timing should be referenced to the leading edge of the signal that terminates the write.

The minimum write cycle time for Write Cycle no. 3 (WE controlled, OE LOW) is the sum of tyzyg and tgp.

© oNo
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Switching Waveforms

YPRESS CY7C1024AV33

Read Cycle No. 1110-11]

tRC :I

ADDRESS X
t |
AA L
e SE— tOHA —_—
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID

1024V33-6
Read Cycle No. 2 (OE Controlled)? 11.12]
sooress Y
tre
SN A
tace
OE 5‘
thzoE —— ™
tDOE - le— t —>
< tLZOE —> HzCE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
e— li7zcE ——— o
Vee < Py \ lec
SUPPLY 50% 50% X |
CURRENT SB
1024v33-7

Write Cycle No. 1 (CE Controlled)® 3. 14]

ADDRESS X X
- tsce >
o X K
-t tSA >
tsce >
- taw > tHa —»t
< trwE >
WE K Yz

{€&———— tgp — ¥« {p j

/| 1024V33-8

DATA 1/0

DATA VALID

Notes:
10. Device is continuously selected. OE, CE = V.
11. WE is HIGH for read cycle.

12. Address valid prior to or coincident with CE transition LOW.
13. Data /O is high impedance if OE = V.

14. If CE goes HIGH simultaneously with WE going HIGH, the output remains in a high-impedance state.
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Switching Waveforms (continued)
Write Cycle No. 2 (WE Controlled, OE HIGH During Write)13: 14]

twe
tsce /

ADDRESS X

CE N
taw tha —
< tsp ———> tpwe
WE 4
NN 7
oF A4
tsp tHp
DATA 1/0 >< NOTE 15>< ><>< < DATA VALID
< thzoE
1024V33-9
Write Cycle No. 3 (WE Controlled, OE LOW)I3: 14
-t tWC
ADDRESS x ><
tsce
CE \Q\ /
< taw ta ]
<— tsa —‘| tpwe
WE 4
NRK 7
tsp tHp
DATA 1/O >< NOTE 15><><><>< >< DATA VALID >
thzwe <« tzwe
1024V33-10

Note:
15. During this period the I/Os are in the output state and input signals should not be applied.
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Truth Table
CE1 CE2 CE3 OE WE 1/0Og—/0yg Mode Power
H X X X X High Z Power-Down Standby (Isg)
X L X X X High Z Power-Down Standby (Isg)
X X H X X High Z Power-Down Standby (Isg)
L H L L H Data Out Read Active (Icc)
L H L X L Data In Write Active (Icc)
L H L H H High Z Selected, Outputs Disabled Active (Icc)
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
10 CY7C1024AV33-10AC Al101 100-Pin Thin Plastic Quad Flatpack (14 x 20 x 1.4 mm) | Commercial
CY7C1024AV33-10BGC BG119 |119-Ball BGA
12 CY7C1024AV33-12AC Al101 100-Pin Thin Plastic Quad Flatpack (14 x 20 x 1.4 mm)
CY7C1024AV33-12BGC BG119 |119-Ball BGA
CY7C1024AV33-12BGl BG119 |119-Ball BGA Industrial
15 CY7C1024AV33-15AC Al101 100-Pin Thin Plastic Quad Flatpack (14 x 20 x 1.4 mm) | Commercial
CY7C1024AV33-15BGC BG119 |119-Ball BGA
CY7C1024AV33-15BGil BG119 |119-Ball BGA Industrial

Document #: 38-00983-*A
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Package Diagrams

100-Pin Thin Plastic Quad Flatpack (14 x 20 x 1.4 mm) A101
DIMENSIONS ARE IN MILLIMETERS.

l«— 16.00£0.20
14.00£0.10

— 1.40£0.05

0.30£0.08

22.00£0.20

20.00£0.10 4‘

$os f2ret® SEE DETAIL A

TYP. (8X)>

5 51

0.20 MAX
R 0.08 MIN,
0.20 MAX. 0° MIN — 160 MAX
STAND-OFF E
005 MIN.
. 015 MAX. SEATING PLANE El
GAUGE PLANE
R R 008 MIN.
0°-7 0.20 MAX.
0.60£0.15 -
—={|=—0.20 MIN.
1.00 REF. .
DETAILA
51-85050-A
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Package Diagrams (continued)

119-Lead FBGA (14 x 22 x 2.4 mm) BG119

DIMENSION IN MILLIMETERS (INCHES)

20.10(0.004) (S)|C

Ad 50.30(0.011) Oc[A®B B

PIN #1 CORNER $0.75£0.15(119%)
(80.03£0.006)

#1.00(3X) REF.
765 4321

(©0.039)
A ood A
B 00O B
C pOOO c
D [OXeX®) D
E bQQO =
F COO F
G ggo‘ (oxeoxe) G
H ol 59 [SXSXY) H
J o 849 J
RS el
K —|= o5 000 K
L RS [OXGN®) L
M OO0 O M
N [OXCX®) N
P DO OO P
R [eXeX®) R
T OO0 O T
U (OS> U
—_B—
—= [=— 0.70 REF.
(0.027)
N 12.00
S (0.47) ©.31)
st o —A—
=2 %% - 14.00£0.20 —=|
i ==18 =10-20(0.008)(4X) (0-55:£0.008)
&%) Sf_g S
O O [
OO NS |0
1] 51-85115
I OAVAVAVAVAVAY) ‘ 4*7 [
—C—| SEATING PLANE b
- Og
Lot 5o
i i
o
B co
-0 o
OO =

© Cypress Semiconductor Corporation, 2001. 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 product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.



