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Features
m High speed
a tAA =10 ns

m Low active power
A lgc =90 mA at 100 MHz

m Low complementary metal oxide semiconductor (CMOS)
standby power

3 lggo = 20 mA (typical)
m Operating voltages of 2.2 Vt0 3.6 V
m 1.0 V data retention
m Automatic power-down when deselected
m Transistor-transistor logic (TTL) compatible inputs and outputs
m Easy memory expansion with ﬁ1 and CE, features

m Available in Pb-free 54-pin thin small outline package (TSOP)
Type |l and 48-ball very fine-pitch ball grid array (VFBGA)
packages.
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CY7C1069GN

EMBEDDED IN TOMORROW™ 16-Mbit (2M X 8) Static RAM

Functional Description

The CY7C1069GN is a high performance CMOS Static RAM
organized as 2,097,152 words by 8 bits.

To write to the device, take Chip Enables (CE4 LOW and CE,
HIGH) and Write Enable (WE) input LOW. Data on the eight I/O
pins (1/Oq through 1/0O7) is then written into the location specified
on the address pins (Ag through Ayg).

To read from the device, take_Chip Enables (CE4 LOW and CE,
HIGH) and Output Enable (OE) LOW while forcing the Write
Enable (WE) HIGH. Under these conditions, the contents of the
memory location specified by the address pins will appear on the
1/0O pins. See Truth Table on page 10 for a complete description
of Read and Write modes.

The input and output pins (1/Oq through 1/07) 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 CY7C1069GN is available in a 54-pin TSOP Il and a 48-ball
very fine-pitch ball grid array (VFBGA) package.

10 - /05

SENSE AMPS

G

WE

MR

STV ON0eQ

i AN e ]

Cypress Semiconductor Corporation
Document Number: 002-00046 Rev. *B

198 Champion Court .

CE,

LCE,

San Jose, CA 95134-1709 . 408-943-2600
Revised December 19, 2017



&= CYPRESS

CY7C1069GN

~g»” EMBEDDED IN TOMORROW™

Contents

Selection GUIde .....cceeeeeeecerrrrirri e e s 3
Pin Configurations ..o 3
Maximum Ratings ........cccccevvicciererirccsecer s cseee e seeee e 4
Operating Range .........ccccceriviccceesissccncesessecsssee e sssssseeee e 4
DC Electrical Characteristics .......ccccoeviiiiiiiiieneeernienennnnn, 4
Capacitance ..o —————— 5
Thermal ReSisStance ........cooveeeemeecrerrrrr e reeeeeeees 5
AC Test Loads and Waveforms ..........cccevvemmemrerrnnnnnennnnnns 5
Data Retention Characteristics .........cccccccrrrririerreneereinnnn. 6
Data Retention Waveform .........cccccvevvivccivvvnneneenennnnennnnn, 6
AC Switching Characteristics .........cccccociviiininieeiiiieennnns 7
Switching Waveforms .........cccccvvimininnne e 8
L0 TR = 1 o] = 10

Document Number: 002-00046 Rev. *B

Ordering Information ..........cccccvirinininenr e 10
Ordering Code Definitions .........cccecoeeviieriiieeiiieens 10
Package Diagrams .......cccccoccveemrmrccieensnicssneeessssssneeesnnnnes 1
P Xed (o] 117/ 1 £ SRR 13
Document Conventions .........cccocceccrerrreccmeersssssmeeeeennes 13
Units of MEaSUre ..........cocoiieiiiiiiiieeeeiee e 13
Document History Page ... 14
Sales, Solutions, and Legal Information ...................... 15
Worldwide Sales and Design Support ..........ccccceeee... 15
Products .......ccooeiiiiii e 15
PSOC® SolUtiONS ....ocoieiiiiiiieeeeeee e 15
Cypress Developer Community .........cccoccevevvieeiiinnens 15
Technical SUPPOrt .......cccviiiiiiie e 15

Page 2 of 15



A

wes CYPRESS CY7C1069GN
~ EMBEDDED IN TOMORROW™
Selection Guide
Description -10 Unit
Maximum access time 10 ns
Maximum operating current 110 mA
Maximum CMOS standby current 30 mA

Pin Configurations

Figure 1. 54-pin TSOP Il pinout (Top View) [!]

NC 1 54 [] NC
Vee [ 2 53 [1 Vss
NC 3 52 [1 NC
1106 [] 4 51 [J 1VOs
Vss [] 5 50 [1 Vee
1107, |6 49 [ /0,4
Ay O7 48 [1 As
A; 8 47 [0 Ag
A, [o 46 [ A;
A, []10 451 Ag
Ag 11 44 [ Ag
NC []12 43 [ NC
CE, []13 42 [1 OE
Vee 14 41 [ Vss
WE [15 40 [0 NC
CE2 l:16 39 :] A20
A 17 38 [ Aqg
Aqg []18 37 [ A4
A7 []19 36 [ Az
A16 I:20 35 j A13
Aqs []21 34 [0 A
110y []22 33 |1 103
Vee []23 32 [ Vss
1104 []24 31 [ VO,
NC []25 30 [] NC
Vss []26 29 [ Ve
NC []27 28 |1 NC

Note
1. NC pins are not connected on the die.

Document Number: 002-00046 Rev. *B

Figure 2. 48-ball VFBGA pinout (Top View) [!]
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Maximum Ratings DC input voltage (1 ... -0.5VtoVge + 0.5V
) ) . ) Current into outputs (LOW) ....c.oovviiriiieeee e 20 mA
Exceeding maximum ratings may shorten the useful life of the L
device. These user guidelines are not tested. Static discharge voltage
(MIL-STD-883, method 3015) .....cccevvrereeicceeene >2001V
Storage temperature ..........cccocoviiiiinnenn. —65 °C to +150 °C
) Latch-up current .........ccooceviiiiiiiii e > 140 mA
Ambient temperature
with power applied ..........ccocceiviiiiiiennen. -55°Cto +125 °C operating Range
Supply voltage -
on Vg relative to GND 2 . ~0.5Vto Vg + 05V Range Amblent Tempsrature Vee
DC voltage applied to outputs Industrial —40 °C to +85 °C 33V+03V
in High Z state @ .............ccoooooriirnnnne. —05VtoVec+0.5V
DC Electrical Characteristics
Over the Operating Range
_ " -10ns .
Parameter Description Test Conditions : 3 Unit
Min Typ [ Max
Von Output HIGH |22V 102.7V |MinVcg, log =-1.0 mA 2.0 - - \
voltage 27Vt03.0V [Min Vge, loy = —4.0 mA 2.2 - -
3.0Vto3.6V [MinVce, oy =—-4.0 mA 24 - -
VoL Output LOW |22V 1027V |MinVcg, lg =2.0 mA - - 0.4 \
voltage 27V1036V [Min Vg, o, = 8.0 mA - - 0.4
ViH Input HIGH 22Vto27V |- 2.0 - Vec+03 | V
voltage 27V1036V |- 2.0 - Vg +0.3
VL Input LO{%V 22Vto27V |- -0.3 - 0.6 \
voltage 27Vt036V |- 03 - 0.8
lix Input leakage current GND < V|y 2 Ve —1 +1 pA
loz Output leakage current GND < Voyt £ Ve, Output disabled -1 +1 pA
lcc V¢ operating supply current Vee = Max, f = fyax = 1tre, - 90 110 mA
lout = 0 mA, CMOS levels
Isg1 Automatic CE power-down Max Ve, CEq > Vi, CE, <V, - - 40 mA
current — TTL inputs ViNZVigor VNV, f=fuax
Isg2 Automatic CE power-down Max Ve, - 20 30 mA
current — CMOS inputs CE{>Vcc-03V,CE; <03V,
V|N EVCc—0.3V0rV|NSO.3 V,f=0
Notes

2. Vi min)=—2.0Vand V|ymax) = Vcc + 2 V for pulse durations of less than 20 ns.
3. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vcc = 3 V (for Vcc range of 2.2 V-3.6 V)

Document Number: 002-00046 Rev. *B
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Capacitance
Parameter [ Description Test Conditions TSOP Il VFBGA Unit
CiN Input capacitance Tpo=25°C,f=1MHz, V=33V 10 10 pF
Cout IO capacitance 10 10 pF
Thermal Resistance
Parameter [l Description Test Conditions TSOP II VFBGA Unit
(CIN Thermal resistance Still air, soldered on a 3 x 4.5 inch, four 93.63 31.50 °C/W
(junction to ambient) layer printed circuit board
O)c Thermal resistance 21.58 15.75 °C/W
(junction to case)
AC Test Loads and Waveforms
Figure 3. AC Test Loads and Waveforms 5]
50 Q High Z characteristics R1317 0
OUTPUT Vo =15V 33V
Z5=50 Q 30 pF* OUTPUT
- = :TE 5 pF* R2
@ ALL INPUT PULSES I 3510
* CaPacitive load consists 3.0V INCLUDING = =
of all components of the 90% JIG AND
test environment 0% SCOPE (b)
GND °

Fall Time:
>1Vins

Rise Time > 1 V/n

.

(c)

Notes
4. Tested initially and after any design or process changes that may affect these parameters.
5. Full device AC operation assumes a 100-ps ramp time from 0 to Vcmin) and 100-ps wait time after Ve stabilization.

Document Number: 002-00046 Rev. *B
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Data Retention Characteristics
Over the Operating Range
Parameter Description Conditions Min Max Unit
VbR V¢ for data retention - 1.0 - \Y
lccor Data retention current Vee=Vpr, CE;> Vee—-0.2V,CE;<0.2V, _ 30 mA
VlN > VCC —-0.2Vor VlN <02V
tcpr © Chip deselect to data retention |- 0 - ns
time
tr ] Operation recovery time - 10 - ns

Data Retention Waveform

Figure 4. Data Retention Waveform
DATA RETENTION MODE

Ve 3.0V

|<— tcor —>

VbrZ 1V

tR —»|

Notes

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

7. Full device operation requires linear Vgc ramp from Vpg to Vegmin) > 100 ps or stable at Vegmin,) > 100 ps.

Document Number: 002-00046 Rev. *B
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AC Switching Characteristics
Over the Operating Range

Parameter [¢] Description - 10 Unit
Min Max

Read Cycle
toower Vccl(typical) to the first access [% 101 100 - us
trc Read cycle time 10 - ns
taa Address to data valid - 10 ns
toHA Data hold from address change 3 - ns
tace CE4 LOWICE, HIGH to data valid - 10 ns
tboE OE LOW to data valid - 5 ns
tizoe OE LOW to low Z ["- 12, 13] 0 - ns
tuzoE OE HIGH to high z [*. 12, 13] - 5 ns
tizce CE4 LOW/CE, HIGH to low Z [11:12.13] 3 - ns
tuzee CE, HIGH/CE, LOW to high z [11. 12, 13] - 5 ns
tpy CE4 LOW/CE, HIGH to power-up [0 0 - ns
tep CE, HIGH/CE, LOW to power-down [0 - 10 ns
Write Cycle [14,15]
twe Write cycle time 10 - ns
tsce CE4 LOW/CE, HIGH to write end 7 - ns
taw Address setup to write end 7 - ns
tha Address hold from write end 0 - ns
tsa Address setup to write start 0 - ns
tpwe WE pulse width 7 - ns
tsp Data setup to write end 5 - ns
tHD Data hold from write end 0 - ns
t2wE WE HIGH to low z [11. 12, 13] 3 - ns
tizwe WE LOW to high z [11 12, 13] - 5 ns
Notes

8. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V. Test conditions for the read cycle use
output loading shown in (a) of Figure 3 on page 5, unless specified otherwise.

9. tpower gives the minimum amount of time that the power supply is at typical V¢ values until the first memory access is performed.

10. These parameters are guaranteed by design and are not tested.

1. tyzoe: thzee: tizwe: tizoe: tzce, and t 7 e are specified with a load capacitance of 5 pF as in (b) of Figure 3 on page 5. Transition is measured +200 mV from steady state voltage.

12. At any temperature and voltage condition, tzcg is less than t zcg, thzge is less than t_ zgE, thzoE is less than t zog, and tyzywe is less than t s for any device.
These parameters are guaranteed by design and are not tested.

13. Tested initially and after any design or process changes that may affect these parameters. o -

14. The internal write time of the memory is defined by the overlap of WE, CE4 =V, , and CE;, = V. CE4 and WE are LOW along with CE, HIGH to initiate a write, and the
transition of any of these signals can terminate. The input data setup_and hold timing should be referenced to the edge of the signal that terminates the write.

15. The minimum write cycle time for Write Cycle No. 2 (WE Controlled, OE LOW) is the sum of tzyg and tgp.

Document Number: 002-00046 Rev. *B Page 7 of 15
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Switching Waveforms

Figure 5. Read Cycle No. 1 (Address Transition Controlled) [16,17]
tRC >
ADDRESS X
taa '
- tora
DATAI/O PREVIOUS DATA VALID ><><>< DATA OUT VALID

Figure 6. Read Cycle No. 2 (E Controlled) (17, 18]

ADDRESS >< >|<

tre

E‘] 5 Z

4l
N\

N
v/

CE, . <

tace

S
1€«—— tpop ——————>
) tLZOE —>

thzoe —>

r— tHZCE —>

HIGH

HIGH IMPEDANCE IMPEDANCE
DATAI/O DATA OUT VALID >_

je—— ti72cE —————»}

<— tpp />

Vee e— tru \ lec
SUPPLY 50% 50% N
CURRENT M  sp

Notes .
16. The device is continuously selected. CE4 =V, and CE, = V).
17. WE is HIGH for read cycle. o
18. Address valid before or similar to CE4 transition LOW and CE;, transition HIGH.
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Switching Waveforms (continued)
Figure 7. Write Cycle No. 1 (CE Controlled) [19: 20, 21 22]

twe

ADDRESS X X

E e tsp ——> tsce
Q /
\N /]
- t >
AW -~ typ —>
< tpwE >
WE N yara
. — tSD —»(—tHD‘j
DATA 10 DATA IN VALID

Figure 8. Write Cycle No. 2 (ﬁ Controlled, OE Low) [19.20, 21, 22]

twe

ADDRESS X X

< tsce >

CE \ /

< t -~

A f—— typ —>
- tgp —> t
PWE
WE N A
- tHZWE tSD —bd—tHD
DATA I/O0 DATA IN VALID

l«— t 7Wwg —>

Notes
19. CE is a shorthand combination of both CE4 and CE, combined. It is active LOW.
20. Data I/O is high impedance if OE = Vy,.
21. If CE goes HIGH simultaneously with WE going HIGH, the output remains in a high impedance state.
22. The internal write time of the memory is defined by the overlap of WE = ViL, CE = VIL. These signals must be LOW to initiate a write, and the HIGH transition of any
of these signals can terminate the operation. The input data setup and hold timing should be referenced to the edge of the signal that terminates the write.

Document Number: 002-00046 Rev. *B Page 9 of 15
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Truth Table
CE, | CE, | OE | WE 1/0¢—1/0; Mode Power
H X X X [High Z Power-down Standby (Isp)
X L X X |High Z Power-down Standby (Igg)
L H L H |Data out Read all bits Active (Icc)
L H X L |Datain Write all bits Active (Icc)
L H H H [HighZ Selected, outputs disabled Active (Icc)
Ordering Information
Speed . Package Operating
(ns) Ordering Code Diagram Package Type Range
10 |CY7C1069GN30-10ZSXI 51-85160 | 54-pin TSOP Il (Pb-free) Industrial

CY7C1069GN30-10ZSXIT

51-85160 | 54-pin TSOP Il (Pb-free), Tape and Reel

CY7C1069GN30-10BVXI

51-85150 |48-ball VFBGA (Pb-free)

CY7C1069GN30-10BVXIT

51-85150 |48-ball VFBGA (Pb-free), Tape and Reel

Ordering Code Definitions

CcY7ci10696

N30 -10 XX X | X

[

Document Number: 002-00046 Rev. *B

X=blankor T
blank = Bulk; T = Tape and Reel

Temperature Range:
| = Industrial

Pb-free

Package Type: XX = ZS or BV
ZS = 54-pin TSOP I
BV = 48-ball VFBGA

Speed: 10 ns

Voltage Range: 30 =22V to 3.6 V

Process Technology: GN = 65 nm

Data Width: 9 = x 8-bits

Density: 06 = 16-Mbit density

Family Code: 1 = Fast Asynchronous SRAM family
Technology Code: C = CMOS

Marketing Code: 7 = SRAM

Company ID: CY = Cypress

Page 10 of 15
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Package Diagrams
Figure 9. 54-pin TSOP Il (22.4 x 11.84 x 1.0 mm) Z54-ll Package Outline, 51-85160

N DIMENSION IN MM (INCH>
S8 MIN.
o MAX
oo
oS ar
22.313 €0.878) Sle DETAIL “A’
22.517 €0.886>
17 (088 PIN 1 LD. th
27 1 e
V4 /
\
Cj \
SR & &
['N | |
oF ¥ S
ee ¢ €
ol 1 0
BB 8 8
b= S ~E
2l pasl bl
15°5°
28 54 J
|_ 095 «.0374>
1.05 €0.0413>
R. 012 MIN0.005 MIN.
O°MIN, R. 012 <0.005)
0.800 BSC 0.300 <0.012> 0.25
3 0400000165 ||~
€0.0315> 4‘ " ‘ | l GAUGE PLANE
H
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22,517 €0.886) EEQLENG
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DETAIL "A”
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Package Diagrams (continued)
Figure 10. 48-ball VFBGA (6 x 8 x 1.0 mm) BV48/BZ48 Package Outline, 51-85150
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; 12 3458
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o 5 ® 0 0|0 H
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| };
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NOTE:
PACKAGE WEIGHT: See Cypress Package Material Declaration Datasheet (PMDD)

posted on the Cypress web.

51-85150 *H
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CY7C1069GN

Acronyms Document Conventions
Acronym Description Units of Measure
CE chip enable Symbol Unit of Measure
CMOS complementary metal oxide semiconductor °C degree Celsius
I/0 input/output MHz megahertz
OE output enable HA microampere
SRAM static random access memory s microsecond
VFBGA very fine-pitch ball grid array mA milliampere
TSOP thin small outline package ns nanosecond
; - - Q ohm
TTL transistor-transistor logic
— X % percent
WE write enable -
pF picofarad
\% volt
W watt

Document Number: 002-00046 Rev. *B
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Document History Page

Document Title: CY7C1069GN, 16-Mbit (2M x 8) Static RAM
Document Number: 002-00046
Rev. ECN No. 8{1';3“;; Sublr)n;ts:ion Description of Change
> 4948206 NILE 10/13/2015 |New data sheet
*A 5437942 NILE 09/15/2016 |Updated DC Electrical Characteristics:
Removed Operating Range “2.7 V to 3.6 V” and all values corresponding to
Vo parameter.
Included Operating Ranges “2.7 V t0 3.0 V" and “3.0 V to 3.6 V” and all values
corresponding to Vo parameter.
Updated Ordering Information:
Updated part numbers.
Updated Ordering Code Definitions.
Updated to new template.
Completing Sunset Review.
B 5999403 | AESATMP8 | 12/19/2017 |Updated logo and Copyright.
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