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Features

High speed
—_— tAA =10 ns

Low active power
—lec=125mA @ 10 ns
Low CMOS standby power

— ISBZ =25mA

Operating voltages of 3.3 £ 0.3V

2.0V data retention

Automatic power-down when deselected

TTL-compatible inputs and outputs

Easy memory expansion with El and CE, features

Available in Pb-free 54-pin TSOP Il package and 48-ball
VFBGA packages

16-Mbit (2M x 8) Static RAM

Functional Description

The CY7C1069DV33 is a high-performance CMOS Static
RAM organized as 2,097,152 words by 8 bits. Writing to_the
device is accomplished by enabling the chip (by taking CE;
LOW and CE, HIGH) and Write Enable (WE) inputs LOW.

Reading from the device is accomplished by enabling the chip
(CE; LOW and CE, HIGH) as well as forcing the Output
Enable (OE) LOW while forcing the Write Enable (WE) HIGH.
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 1/0O;) are placed in _a
high-impedance state when the device is deselected (CE;
HIGH or CE, LOW), the outputs are disabled (OE HIGH), or
during a Write operation (CE; LOW, CE, HIGH, and WE
LOW).

The CY7C1069DV33 is available in a 54-pin TSOP |l package
with center power and ground (revolutionary) pinout, and a
48-ball very fine-pitch ball grid array (VFBGA) package.

Logic Block Diagram Pin Configuration
TSOP Il
Top View
INPUT BUFFER ned: 2 hNG
Veel 2 53 [1Vss
NC[3 52[INC
—>
ﬁo > @ 11060 4 51[11/Og
1 o Vss s 50 AVce
A > & 11070 6 291110,
A > O @ A7 48[ As
Ai 18 Mx8 < % /0y-1/O7 A s 470 Ag
a :> ARRAY —N j Ao 46[0A;
As > 2 —1 3 A0 10 asf1Ag
Ag > z Ao 11 44[0Ag
Ay = 0 _NC[] 12 43[INC
Ag > CE;[13 42[10E
Vecl 14 41[AVss
Ag = WEL 15 40[INC
CEz[ 16 39 [1 Ao
Agol] 17 38 A0
ﬁ A18|: 18 37 :|A11
COLUMN Ag70 19 36 A
DECODER CE, Asel 20 35 Ars
—OE Ags] 21 34[0A14
*****Tff*** /0o 22 33[11/05
[ — Vel 23 32[QVss
29033585938 —CE; /04[] 24 31[11/07
LLLLLLLLLIL NC[ 25 30[INC
Vss[] 26 29 ]VCC
Nc[a27 28[1NC
Selection Guide
-10 Unit
Maximum Access Time 10 ns
Maximum Operating Current 125 mA
Maximum CMOS Standby Current 25 mA

Cypress Semiconductor Corporation .
Document #: 38-05478 Rev. *C

198 Champion Court

San Jose, CA 95134-1709 -  408-943-2600
Revised September 14, 2006



)

¥ CYPRESS

PRELIMINARY

CY7C1069DV33

PERFORM

Pin Configurationst

1. NC pins are not connected on the die

Document #: 38-05478 Rev. *C

48-ball VFBGA
(Top View)
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Maximum Ratings Current into Outputs (LOW)........coovvvieveeiiiiiiree e 20 mA
(Above which the useful life may be impaired. For user guide-  Static Discharge Voltage............. ccooveveeeeeeeeeennn, >2001V
lines, not tested.)
Storage Temperature 65°C to +150°C (per MIL-STD-833, Method 3015)

.g P prmmmmmmmmmmmm—m——— Latch-up CUIeNt......c...covieiiiiecciie e >200 mA
Ambient Temperature with )
Power APPled........ccoeeururerrrscrrsre, -55°C to +125°C Operating Range
Supply Voltage on V to Relative GNDI] ... 0.5V to +4.6V Ambient
DC Voltage Aszlied to Outputs Range Temperature Vee
in High-Z State L e -0.5Vto Ve + 0.5V Industrial —40°C to +85°C 3.3V +0.3V
DC Input Voltagel?l..............ccc.cooorivnnne. —0.5V to V¢ + 0.5V
DC Electrical Characteristics Over the Operating Range

-10

Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vee = Min,, lgy = —4.0 mA 24 \Y
VoL Output LOW Voltage Vee = Min., I = 8.0 mA 0.4 \%
Viy Input HIGH Voltage 2.0 Vec +03| V
Vi Input LOW Voltagel?] -0.3 0.8 v

Iix Input Leakage Current GND <V, < V¢ -1 +1 pA

loz Output Leakage Current GND < Vgut £ Ve, Output Disabled -1 +1 pA

lcc Ve Operating Supply Current|Vee = Max., f=fyax = Utrc, lout =0 mA CMOS levels 125 mA
Isg1 Automatic CE Power-down |CE, <V, , Max. V¢, CE > ViH 30 mA
Current —TTL Inputs ViNZ Vg orViy <V, f=fuax

Is2 Automatic CE Power-down |CE, < 0.3V, Max. V¢, CE > Ve — 0.3V, 25 mA
Current —CMOS Inputs ViN 2 Vee—0.3V,0r V<03V, f=0

CapacitanceP!

Parameter Description Test Conditions TSOP I VFBGA Unit
Cin Input Capacitance Tp=25°C,f=1MHz, V. =3.3V 6 8 pF
Cout I/O Capacitance 8 10 pF
Thermal Resistancel!

Parameter |Description Test Conditions All-Packages Unit
(CEN Thermal Resistance (Junction to Ambient) Still Air, soldered on a 3 x 4.5 inch, TBD °C/W
©®;c  |Thermal Resistance (Junction to Case) four-layer printed circuit board TBD °CIW

AC Test Loads and Waveforms
50Q
OUTPUT Voy = 1.5V 3.3v RIAL O
ZO: 50Q I 30 pF* *Capacitive Load consists of all OUTPUT R2
- - - i *
components of the test environment 5 pF _T_ 3510
(@) _ . ,
All input pulses = = *Including
3.0V jig and
90% (b) scope

10%

GND
Rise time > 1V/n |<—
(c)
Notes:

2. V) (min.) =-2.0V and V|(max) = V¢ + 2V for pulse durations of less than 20 ns.

3. Tested initially and after any design or process changes that may affect these parameters.

4. Valid SRAM operation does not occur until the power supplies have reached the minimum operating Vpp (3.0V). 100us (tyower) after reaching the minimum
operating Vpp, normal SRAM operation can begin including reduction in Vpp to the data retention (Vccpg, 2.0V) voltage.

Fall time:
> 1V/ns
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AC Switching Characteristics Over the Operating Range [
-10

Parameter Description Min. Max. Unit
Read Cycle
toower Vcc(typical) to the First Accessl®] 100 s
tre Read Cycle Time 10 ns
tan Address to Data Valid 10 ns
toHA Data Hold from Address Change 3 ns
tace CE; LOWI/CE, HIGH to Data Valid 10 ns
tboE OE LOW to Data Valid 5 ns
tLzoE OE LOW to Low-ZI] 1 ns
thzoE OE HIGH to High-Z!"] 5 ns
tLzce CE; LOW/CE, HIGH to Low-Z!"] 3 ns
thzce CE; HIGH/CE, LOW to High-Z!"] 5 ns
tpu CE, LOW/CE, HIGH to Power-upl®l 0 ns
tpp CE; HIGH/CE, LOW to Power-down!®] 10 ns
Write Cyclel® 101
twe Write Cycle Time 10 ns
tsce CE, LOW/CE, HIGH to Write End 7 ns
taw Address Set-up to Write End 7 ns
tha Address Hold from Write End 0 ns
tsa Address Set-up to Write Start 0 ns
tpwe WE Pulse Width 7 ns
tsp Data Set-up to Write End 5.5 ns
tHD Data Hold from Write End 0 ns
tL7WE WE HIGH to Low-Zz["] ns
thzwe WE LOW to High-z!"] 5 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. Test conditions for the Read cycle use

output loading shown in part a) of the AC test loads, unless spemfled otherwise.

6. tpower gives the minimum amount of time that the power supply should be at typical V¢ values until the first memory access can be performed.
7. thzoe thzsce thzwe and t 7o, t zce, and t e 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.
8. These parameters are guaranteed by design and are not tested.

9. The internal Write time of the memory is defined by the overlap of CEl LOWI/CE, HIGH, and WE LOW. CE and WE must be LOW along with CE;, HIGH to initiate a
Write, and the transition of any of these signals can terminate the Write. The input data set-up and hold tlmlng should be referenced to the leading edge of the

S|gnal that terminates the Write.
10. The minimum Write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of t,zye and tgp.

Document #: 38-05478 Rev. *C
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Data Retention Characteristics (Over the Operating Range)

Parameter Description Conditions Min. Typ. Max. Unit
VpRr V¢ for Data Retention 2 \Y
lccor Data Retention Current Vee=2V,CE; >Vc-02V, 25 mA

CE2 <0.2v, VlN > VCC —-0.2Vor

Vin < 0.2V
tcpr) Chip Deselect to Data Retention Time 0 ns
tgt] Operation Recovery Time tre ns

Data Retention Waveform

Vee

DATA RETENTION MODE ——»

3V Vor> 2V /L v
tcpr — le— tg —
& L NN
Switching Waveforms
Read Cycle No. 1[12:13]
tre >|
ADDRESS X
taa »|
—— fopa —»
DATA OUT PREVIOUS DATA VALID ><><><>O‘< DATA VALID

Read Cycle No. 2(OE Controlled)1314]

ADDRESS >< 9{
—\ tre /
BN 7
cE, A ¢
< tasce
OE N
N oo 3]
HZOE
T tzoe > < tHzsce—>]
HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
<« lzsScCE—>] oo
Vee - tpy \] lcc
SUPPLY 50% 50% N
CURRENT lsg
Notes:
11. Full device operation requires linear Ve ramp from Vpg to Vecmin > 50 ps or stable at Vecmin,) > 50 ps
12. Device is continuously selected. CE; =V, CE, = V.
13.WE is HIGH for Read cycle. _
14. Address valid prior to or coincident with CE; transition LOW and CE, transition HIGH.
Document #: 38-05478 Rev. *C Page 5 of 9
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Switching Waveforms (continued)
Write Cycle No. 1(CE; Controlled)!1%16.17]

twe

ADDRESS X X

— t t
CE SA SCE %
NOK /
- t >
AW . —
trwe
— 4
WE N\ N 7 %
«—— tsp —>»|= tp \-'

DATAI/O

N

Write Cycle No.2(WE Controlled, OE LOW)!15:16.17]
OE LOW)

twe

ADDRESS X X
_ -< t. >
CE T SCE /

—— f —
- tgp

twe

WE I\ \é\ /| {

<— tHzwe " tsp —|= typ
DATA I/O

- tLZWE —

Truth Table
CE; CE, OE WE 1/0g—/04 Mode Power
H X X X |High-Z Power-down Standby (Isg)
X L X X High-Z Power-down Standby (Isg)
L H L H |Data Out Read All Bits Active (Icc)
L H X L Data In Write All Bits Active (Icc)
L H H H High-Z Selected, Outputs Disabled Active (Icc)
Notes:

15. Data I/O is high-impedance if OE = V.
16.If CE1 goes HIGH/CE, LOW simultaneously with WE going HIGH, the output remains in a high—impedance state.
17. CE above is defined as a combination of CE; and CE,. It is active low.
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Ordering Information

Speed Package Operating
(ns) Ordering Code Diagram Package Type Range
10 CY7C1069DV33-10zXI | 51-85160 |54-pin TSOP II (Pb-Free) Industrial
CY7C1069DV33-10BVXI| 51-85178 |48-ball Very Fine Pitch Ball Grid Array (8 x 9.5 x 1 mm) (Pb-Free)

Package Diagrams

54-pin TSOP Type Il (51-85160)

DIMENSION IN MM (INCH>
MIN.

0120 ¢0,0047,
0,210 <0,0083>

MaX
22313 <0.878) rd DETAIL “A”
22.517 0.886> 1N 1 LD.
27 1| P :ﬂ
gl ‘s
o Qs B
o O~ O~
[0 <t |t
ce ge e
ool [Tplies} [Tplfes}
[TpiNe] [elisp) oM
o os o
Sle d= ==
15°£5°
~— | =2
S
28 54
L 095 .0374»

105 <0.0413>

R. 012 MINL0.00S MIMOD
R. 012 <0.005>

R. 025 <0.0105
l GAUGE PLANE

0.300 <0.0122

0.800 BSC 04000018 1
(0.0313> ‘T &
MR OO LTI L20MaX. <0.04721a%) f i
AN ez gm0 ez | ol 1
22.313 <0878 I 0150 €0.0059>
22517 €0.8863 SEATE 0406 €0.0160)
0597 «0.023%
DETAIL "A”
51-85160-**
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Package Diagrams

48-ball FBGA (8 x 9.5 x 1 mm) (51-85178)

BOTTOM VIEW
TOP VIEW A1 CORNER
@ 20.05M)|C
A1 CORNER g025(m) | C A‘ B‘
20.30+0.05(48X)
12 3 4 5 6
6 5 4 3 2 1
/ W
A f ®00l0d 0 A
B ——® 0 0|00 0 B
° ¢ - 000000 c
- o ~
= D S g L8 000000 D
2 E g s 000000 E
F o 000000 F
G X 000000 G
H ® 0 0|06 e H

[
[

[B}—<+———1800£010 ———

8.00+0.10 ——=

E S [0156X)

0.55 MAX.

LN N A N N N L

SEATING PLANE

—— =— 0.21+0.05

51-85178. **

—

0.26 MAX.
1.00 MAX
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Document History Page

Document Title: CY7C1069DV33 16-Mbit (2M x 8) Static RAM
Document Number: 38-05478

REV.

ECN NO.

Issue Date

Orig. of
Change

Description of Change

*%

201560

See ECN

SWiI

Advance Data sheet for C9 IPP

*A

233748

See ECN

RKF

1.AC, DC parameters are modified as per EROS (Spec # 01-2165)
2.Pb-free Offering in the ‘Ordering Information

*B

469420

See ECN

NXR

Converted from Advance Information to Preliminary

Removed —8 and —12 speed bins from product offering

Removed Commercial Operating Range

Changed 2G ball of FBGA and pin #40 of TSOPII from DNU to NC

Current on page #3

Changed lccmax) from 220 mA to 100 mA

Changed Isgi(max) from 70 mA to 30 mA

Changed Ispy(max) from 40 mA to 25 mA

Specified the Overshoot spec in footnote # 1

Added Data Retention Characteristics table on page #5
Updated the 48-pin FBGA package

Updated the ordering Information table.

Included the Maximum ratings for Static Discharge Voltage and Latch Up

*C

499604

See ECN

NXR

Added note# 1 for NC pins

Updated Test Condition for I in DC Electrical Characteristics table
Updated the 48-ball FBGA Package
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