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Features

High speed

—tap=8,10,12ns

Low active power

— 1080 mW (max.)

Operating voltages of 2.5 + 0.2V

1.5V data retention

Automatic power-down when deselected
TTL-compatible inputs and outputs

Easy memory expansion with El and CE, features

Functional Description

The CY7C1061AV25 is a high-performance CMOS Static
RAM organized as 1,048,576 words by 16 bits.

Writing to the device is accomplished by enabling the chip
(CE; LOW and CE, HIGH) while forcing the Write Enable
(WE) input LOW. If Byte Low Enable (BLE) is LOW, then data
from 1/O pins (I/Oq through 1/0), is written into the location

1M x 16 Static RAM

specified on the address pins (Ag through A;g). If Byte High
Enable (BHE) is LOW, then data from 1/O pins (I/Og through
1/045) is written into the location specified on the address pins
(Ag through Aqg).

Reading from the device is accomplished by enabling the chip
by taking CE; LOW and CE, HIGH while forcing the Output
Enable (OE) LOW and the Write Enable (WE) HIGH. If Byte
Low Enable (BLE) is LOW, then data from the memory location
specified by the address pins will appear on 1/Og to 1/0O5. If Byte
High Enable (BHE) is LOW, then data from memory will appear
on 1/Og to 1/045. See the truth table at the back of this data
sheet for a complete description of Read and Write modes.

The input/output pins (I/Oq through 1/O5) are placed in a
high-impedance state when the device is deselected (CE;
HIGH / CE, LOW), the outputs are disabled (OE HIGH), the
BHE and BLE are disabled (BHE, BLE HIGH), or during a
Write operation (CE; LOW, CE, HIGH, and WE LOW).

The CY7C1061AV25 is available in a 54-pin TSOP Il package
with center power and ground (revolutionary) pinout, and a
48-ball fine-pitch ball grid array (FBGA) package.

Logic Block Diagram Pin Configuration
< _ TSOP Il (Top View)
INPUT BUFFER | o 110120 1 54 [1/011
Veel 2 53 [1Vss
AO _>_ @ |/013E 3 52 :“/010
AL > 1/01400 4 51 [11/0Og
Ay > U Vss[] s 50 AVee
Ax > O [ o T |/015E 6 49 :“/08
el mas |2 310y O E
As > = :> 4096 x 4096 3 1/0o—1/0 Al 7P A
A > Q = T <> 1/0g—1/015 Ao whA;
A; > 2 A0 10 45[1Ag
Ag > Aol 11 44[1Ag
Ag == ' BHEL] 12 43ANC
- " ﬁ CEj[]13 42[10E
Veel 14 41Vss
COLUMN — WEL 15 40 ]M (DO Not Use)
DECODER —@— CE,;[ 16 39 [1BLE
Ao 17 38 [1A1p
‘***f***** Agl]18 37[0A11
29923998533 A7 10 36 [1A12
S CECE R T Aqgl] 20 35 [1A13
m A15E 21 34 :|A14
CE. 1/0g[ 22 33[11/0
et —+—CE. Veel] 23 32[AVsg
L"——QF_ 1/04[] 24 31[11/O0g
— BLE 110,00 25 30[11/0g
Vss[ 26 29 1Vce
1/03[] 27 28[11/04
Selection Guide
-8 -10 -12 Unit
Maximum Access Time 8 10 12 ns
) |Maximum Operating Current Commercial 300 275 260 mA
- = Industrial 300 275 260
aximurn €MOS Standby Current Commercial/Industrial 50 50 50 mA
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48-ball FBGA

(Top View)
1 2 3

EEEEEE
()& () (W) (E ()
(29 () (W)(0)()
()9 ()3
()t (1) () (1) ()
(10909 (2 (o) () ()

Pane 2 nf 11



¢
.wll

¢

CY7C1061AV25

PRELIMINARY

CYPRESS

Maximum Ratings DC Input Voltagel?!

(Above which the useful life may be impaired. For user guide-  Current into Outputs (LOW).......c.coecveverveveceeeeceeeereene. 20 mA
lines, not tested.)
Storage Temperature .........cccccceveeeeererereennn. —65°C to +150°C Operating Range
Ambient Temperature with Ambient
Power Applled ............................................. -55°C to +125°C Range Tem pera’[ure VCC
Supply Voltage on V¢ to Relative GNDM ... ~0.5V to +3.6V Commercial 0°C to +70°C 25V +0.2V
DC Voltage Applied to Outputs In rial _40° +85°
in High-Z St o ~0.5V to Ve + 0.5V dustria 0°C to +85°C
DC Electrical Characteristics Over the Operating Range
-8 -10 -12
Parameter Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
Vo Output HIGH Voltage |Vc = Min,, 2.0 2.0 2.0 \
lon =-1.0 mA
VoL Output LOW Voltage |Vcc = Min., 0.4 0.4 04| V
o, =1.0 mA
ViH Input HIGH Voltage 20 | Vec | 20 | Vee | 20 | Ve | V
+0.3 +0.3 +0.3
Vi Input LOW Voltage!™ -03] 08 |-03] 08 |-03] 08| Vv
lix Input Load Current GND < V| < Ve -1 +1 | -1 +1 | -1 | 41 | pA
loz Output Leakage Current GND < Vo1 < Ve, Output Disabled -1 | 41 | -1 +1 | -1 | +1 | pA
lce Vcc Operating Vee = Max., f=fyax = |Commercial 300 275 260 | mA
Supply Current Utre Industrial 300 275 260 | mA
lsg1 Automatic CE CE, <=V ___ 100 100 100 | mA
Power-down Current  (Max. Ve, CE > VY
—TTL Inputs VN 2V or
ViN < VL = fvax
Isg2 Automatic CE CE, <=0.2V Commercial/ 50 50 50 | mA
Power-down Current  |Max. Vg, Industrial
—CMOS Inputs CE >Vcc - 0.2V,
VN = Ve - 0.2V,
or V|N < 02V, f=0
Capacitancel
Parameter Package Description Test Conditions Max. Unit
CiN 754 Input Capacitance TA=25°C,f=1MHz, Ve =25V 6 pF
BA48 8 pF
Cour 754 I/0 Capacitance 8 pF
BA48 10 pF
Notes:
1. V) (min.)=-2.0V for pulse durations of less than 20 ns.
2. Tested initially and after any design or process changes that may affect these parameters.
Dociiment # RQ-NE221 Rayv ** Pane ?n0f 11
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AC Test Loads and Waveforms!

500 . R1 1667 Q
OUTPUT Vi = Vpp/2
70= 500 30 p* OUTPUT ,
= L T > pF*I 15380
(@) * Capacitive Load consists of all com- !]'}‘g"&l,"\lDD'NG = =
ponents of the test environment. SCOPE ()
ALL INPUT PULSES
2.5V
90%
GND 0%
Rise time > 1V/ns Fall time:
> 1V/ns
(©)
AC Switching Characteristics Over the Operating Range [*!
-8 -10 -12
Parameter Description Min. ‘ Max. Min. Max. Min. Max. Unit
Read Cycle
thower Vcc(typical) to the first accessl®l 1 1 1 ms
tre Read Cycle Time 8 10 12 ns
tan Address to Data Valid 8 10 12 ns
tona Data Hold from Address Change 3 3 3 ns
tace CE; LOW/CE, HIGH to Data Valid 8 10 12 ns
thoe OE LOW to Data Valid 5 5 6 ns
tLzoE OE LOW to Low-Z 1 1 1 ns
tuzoE OE HIGH to High-Z!® 5 5 6 ns
tLzce CE; LOW/CE, HIGH to Low-Z[°] 3 3 3 ns
thzce CE; HIGH/CE, LOW to High-Z®! 5 5 6 ns
tpy CE, LOW/CE, HIGH to Power-upl’] 0 0 0 ns
tpp CE; HIGH/CE, LOW to Power-downl’] 8 10 12 ns
tpRE Byte Enable to Data Valid 5 5 6 ns
t 7B Byte Enable to Low-Z 1 1 1 ns
thzBE Byte Disable to High-Z 5 5 6 ns
Write Cyclel®
twe Write Cycle Time 8 10 12 ns
tsce CE, LOW / CE, HIGH to Write End 6 7 8 ns
Notes:
3. Valid SRAM operation does not occur until the power supplies have reached the minimum operating Vpp (2.3V). As soon as 1ms (Tyowey) after reaching the

4.

Doctt

minimum operating Vpp, normal SRAM operation can begin including reduction in Vpp, to the data retention (Vccpr, 1.5V) voltage.

Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.1V, input pulse levels of 0 to 2.5V, and output loading of the specified
loL/lon and specified transmission line loads. Test conditions for the Read cycle use output loading shown in part a) of the AC test loads, unless specified otherwise.

This part has a voltage regulator which steps down the voltage from 2.5V to 2V internally. tyqe, time has to be provided initially before a Read/Write operation
is started.

thzoe: tHzce: tHzwe: thzee @nd t zoE. tzce: twzwe: tLzee are specified with a load capacitance of 5 pF as in (b) of AC Test Loads. Transition is measured 200 mV from
steady-state voltage.

These parameters are guaranteed by design and are not tested.

The internal Write time of the memory is defined by the overlap of CEl LOW (CE;, HIGH) and WE LOW. Chip enables must be active and WE and byte enables 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 tzye and tsp-

ment # R9_-NG2A21 Rav ** Pane A4 nf 11
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AC Switching Characteristics Over the Operating Range (continued)l

-8 -10 -12

Parameter Description Min. Max. Min. Max. Min. Max. Unit
taw Address Set-up to Write End 6 7 8 ns
tHA Address Hold from Write End 0 0 0 ns
tsa Address Set-up to Write Start 0 0 0 ns
towe WE Pulse Width 6 7 8 ns
tsp Data Set-up to Write End 5 55 6 ns
thp Data Hold from Write End 0 0 0 ns
tL W WE HIGH to Low-Z[°] 3 3 3 ns
thrwEe WE LOW to High-Z!®! 5 5 6 ns
tew Byte Enable to End of Write 6 7 8 ns

Data Retention Waveform

DATA RETENTION MODE———»

-
Vee 2.3V Vpr> 1.5V 7 2.3V
|<— tCDR - — R —

CE 714 5\ \

Switching Waveforms

Read Cycle No. 110, 11]

ADDRESS X

tre

taa
I — tOHA —_—>

.|
DATA OUT PREVIOUS DATA VALID ><><><><;< DATA VALID

Notes:
10. Device is continuously selected. OE, CE, BHE and/or BHE = V.. CE2 = V.
11. WEis HIGH for Read cycle.

Dociiment # RQ-NE221 Rayv ** Pane B nf 11
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Switching Waveforms (continued)
Read Cycle No. 2 (OE Controlled)** 12
ADDRESS >< g{
tre /
CEl \ 7
CE; 71 \\
tace
OE 5‘ 7[
thzoe ——>
BHE, BLE —— | 'boe
5{— tLzoe —> 7[
< tHzce —>
+«—— tpBe >
T fWzBe —* - ¢ )
HeBE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
fe—— lLzcE ———— > . 1
Vee -~ tpy \] lcc
SUPPLY 50% 50% "\
CURRENT —Isp
. - 13, 14, 15
Write Cycle No. 1 (CE Controlled)[ ]
twe
ADDRESS X ><
CE < lsp —> tsce
N A
- tAW >
fe——— typ —>
tPwe
— /
WE \é\ /
- tBW L.
BHE, BLE \é\ 7[
[e—— tgp —>|= tp j
DATAI/O Vs
Notes: -
12. Address valid prior to or coincident with CE, transition LOW and CE, transition HIGH.
13. Data I/O is high-impedance if OE or BHE and/or BLE = V.
14. If CE; goes HIGH simultaneously with WE going HIGH, the output remains in a high-impedance state.
15. CEis a shorthand combination of both CE; and CE, combined. It is active LOW.
Pane A nf 11
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SW|tch|ng Waveforms (continued)

Write Cycle No. 2 (BLEor BHE Controlled)

twe
ADDRESS X ><
o N — t >
BHE, BLE A BW %
N 7
- t >
AW e« —
- tpwe >
V4
WE \é\ /
- tsce >
cE NN yis
[fe—— tsp —= tHD:'
DATAI/O /
_ —_ — [13, 14, 15]
Write Cycle No.3 (WE Controlled, OE LOW)
twe

N/
/N

ADDRESS S

B Y /£

3 t AW >

e—— tp —>
< ftgp
twe

Y

Y

Y

tew

NN /

< thzwe " tsp —>t= typ
DATA I/0

- tLZWE —»

Dociiment # RQ-NE221 Rayv ** Pane 7 nf 11
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Truth Table
CE, | CE, | OE | WE | BLE | BHE | 1/O/O; /0g—1/015 Mode Power
H X X X X X |High-Zz High-Z Power-down Standby (lsg)
X L X X X X |High-Z High-Z Power-down Standby (Igg)
L H L H L L |Data Out Data Out Read All Bits Active (Icc)
L H L H L H |Data Out High-Z Read Lower Bits Only Active (Icc)
L H L H H L High-Z Data Out Read Upper Bits Only Active (Icc)
L H X L L L Data In Data In Write All Bits Active (Icc)
L H X L L H Data In High-Z Write Lower Bits Only Active (Icc)
L H X L H L |High-Z Data In Write Upper Bits Only Active (Icc)
L H H H X X |High-Zz High-Z Selected, Outputs Disabled Active (Icc)
Ordering Information
Speed Package
(ns) Ordering Codel1® Name Package Type Operating Range
8 CY7C1061AV25-8ZC Z54 54-pin TSOP |l Commercial
CY7C1061AV25-8ZI Industrial
CY7C1061AV25-8BAC BA48 48-ball Mini BGA Commercial
CY7C1061AV25-8BAl Industrial
10 CY7C1061AV25-10ZC Z54 54-pin TSOP 1 Commercial
CY7C1061AV25-10ZI Industrial
CY7C1061AV25-10BAC BA48 48-ball Mini BGA Commercial
CY7C1061AV25-10BAl Industrial
12 CY7C1061AV25-127C Z54 54-pin TSOP 1 Commercial
CY7C1061AV25-127| Industrial
CY7C1061AV25-12BAC BA48 48-ball Mini BGA Commercial
CY7C1061AV25-12BAl Industrial

Note:
16. Contact a Cypress Representative for availability of the 48-ball Mini BGA (BA48) package.

Dociiment # RQ-NE221 Rayv ** Pane Q nf 11
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Package Diagrams
54-lead Thin Small Outline Package, Type Il Z54-II

DIMENSION IN MM (INCH>

MIN.
MaX

0.420 ¢0,0047,
0,210 "0,0083"

22313 0.878»

DETAIL “A*
22517 (0.886)
2517 (0.886 PIN 1 1D th,/
27 L | /
il Yl
S ¢ =]
=3 D~
O ~ [
e S
oolad o
no [oli)
o o
e 53
15°£5°
L S j_l
28 54
L 095 0374
105 ‘00413
— R. 012 MINS0.00S MIND
0°MIN. R. 012 (0.005)
R. 025 00105
0.300 0012 025
0800 BSC, [T
©.0315+ | GAUGE PLANE
T A A A A A A A O A A A A 1.20MaX, <0.0472MAXD
Py 120l 200 0.050 <0,0020)j 0° 5¢
eczl13 ws7er | 0450 €0.00593
: SEATING
22517 0.886) BLANE 0,406 <0.0160)
0597 00235
DETAIL "A”

51-85160-**
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Package Diagrams (continued)

48-ball (8 mm x 20 mm x 1.2 mm) FBGA BA48G

10 VIEw BOTTOM VIEW

A1 CORNER by ves Al CORNER
12 3 45 & 6 5 £.3 2 1 4

f_——DULY PAD (0.3)

l SN OO}
[ (o3
L
. [20.05 @)
| ¥ o025 @[c[a]g)
0.30:£0.05(48%)
L /
A T O OLQ QO A
8 S ) QO O0COoOo B
= c 2 @ O OocOoO0 c
(=% s =
S D | - - B @ < : 000000 o
g . — S @ } 000000 £
s F & cooclooo £
€ ——@ oolooo 6
FF F O00E6 H
L
L
L [ o
&Y O
— [L875
(Al Al L»
[B}—<4——— 8.00£0.10 —= 0.75F= =
-~—[375
o 5.00
o
< 8
§ o 8.004£0.10
= & ~J0-15(4x)
& |
|
[
‘ T 7 7 7 ‘J
‘ SEATING PLANE [ )
© *
3 g 51-85162-*A
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All products and company names mentioned in this document may be the trademarks of their respective holders.
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Document History Page

Document Title: CY7C1061AV25 1M x 16 Static RAM

Document Number: 38-05331
Issue Orig. of

REV. ECN NO. Date Change

Description of Change

New Data Sheet

119624 01/30/03 DFP
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