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CY7C1011G Automotive

2-Mbit (128K words x 16-bit) Static RAM

with Error-Correcting Code (ECC)

Features

m AEC-Q100 qualified

m High speed
atap =10ns; 12 ns

m Temperature range
1 Automotive-A: —40 °C to 85 °C
1 Automotive-E: —40 °C to 125 °C

m Embedded error-correcting code (ECC) for single-bit error
correctionl’ 2]

m Low active and standby current
a Active current, I = 40-mA typical (Automotive-E)
g Standby current, Igg, = 6-mA typical (Automotive-E)

m Operating voltage range: 2.2V t0 3.6 V
m 1.0-V data retention
m TTL compatible inputs and outputs

m Available in Pb-free 48-ball VFBGA and 44-pin TSOP Il
packages

Logic Block Diagram — CY7C1011G

Functional Description

CY7C1011G is a high-performance CMOS fast static RAM
automotive part with embedded ECC. This device has a single
Chip Enable (CE) input, and is accessed by asserting it LOW.

To perform data writes, assert the Write Enable (ﬁ) input LOW,
and provide the data on the device data pins (I/Og through 1/045)
and address pins (A through Ag) pins. The Byte High Enable
(BHE) and Byte Low Enable (BLE) inputs control byte writes and
write data on the corresponding I/O lines to the memory location
specified. BHE controls 1/Og through 1/045 and BLE controls /O
through 1/05.

To perform data reads, assert the Output Enable (ﬁ) input and
provide the required address on the address lines. You can
access read data on the I/0O lines (1/Og through 1/045). To perform
byte access, assert the required byte enable signal (BHE or BLE)
to read either the upper byte or the lower byte of data from the
specified address location.

All'/Os (I/Og through 1/05) are placed in a high-impedance state
when the device is deselected (CE LOW), or when the control

signals are deasserted (OE, BLE, BHE).
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Notes
1. This device does not support automatic write-back on error detection.
2. SER Rate < 0.1 FIT/Mb. Refer to AN88889 for details.

Cypress Semiconductor Corporation
Document Number: 001-95423 Rev. *F

Downloaded from AFFOW.Com.

198 Champion Court .

@
I
m

93

¢
s8]
=
m

San Jose, CA 95134-1709 . 408-943-2600
Revised April 29, 2019


http://www.cypress.com/file/141291/download
http://www.arrow.com

ws CYPRESS CY7C1011G Automotive

~»” EMBEDDED IN TOMORROW™

Contents

Pin Configurations .........ccccciniminenie e 3 Ordering Information ..........cccccniviinisninen e, 12
Product Portfolio ........cccccieiiminciniiee e 3 Ordering Code Definitions .........ccccooveevieeiiieeeiiens 12
Maximum Ratings .......ccccceericermrmnisccseere e essenee e eseenes 4 Package Diagrams .......ccccceccveemmmnccineensnisssnnesesssssensssssssnes 13
Operating Range .........ccccccerirrccceenesscseee e cssee e s sssmen e e 4 P Xed (o] 117/ 1 L= SRR 15
DC Electrical CharacteristiCs .........cccccmiiieeceerrecccceennnes 4 Document Conventions ........ccccocceecrmmrresrmeersnsssmeeesennes 15
CapacitancCe ..o ————— 5 Units of MEaASsUre .........cccooieiiiiiiiniie e 15
Thermal Resistance .........cccooveriniininsee e 5 Document History Page ..........ccocvvemmineemnninninssesnnneennnns 16
AC Test Loads and Waveforms .......ccccccccccciiiiiiiiriinsnnnnnes 5 Sales, Solutions, and Legal Information ...................... 17
Data Retention Characteristics ........ccccceccvvciiriiccceeennnnes 6 Worldwide Sales and Design Support ..........ccccceeee... 17
Data Retention Waveform ..........cccccciiniinniiininieninnnnnnns 6 Products .......cceoeiiiiiiii e 17
AC Switching Characteristics ..........cccoociviininiieniiininnns 7 PSOC® SolUtioNS ....cocuveiiiiiiiiiee e 17
Switching Waveforms .........cccccvciiminininiicnsesnnesineens 8 Cypress Developer Community ........ccccccevvviieeeiiieenans 17
Truth Table ... 11 Technical SUPPOrt .......cccoviiiiiiiie e 17
Document Number: 001-95423 Rev. *F Page 2 of 17

Downloaded from AFFOW.Com.


http://www.arrow.com

ws CYPRESS CY7C1011G Automotive

~»” EMBEDDED IN TOMORROW™

Pin Configurations
Figure 1. 48-ball VFBGA pinout!!
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Figure 2. 44-pin TSOP Il pinout (3]

(

Aae® 441m A5
A3H 2 43 = A6
A2e 3 42m= A7
Al 4 41 B /OE
A0 5 40 @ BHE
/CEH 6 39 m /BLE
1/100= 7 38 P 1/1015
/01 8 37 B 1/014
vo2= © ganinTsOPIIP P 11013
vos = 10 35m 1/012
VCCe 11 34 B VSS
VSS = 12 33m VCC
1/04 = 13 32\ 1O11
1105 = 14 31 vo10
1/06 o 15 30@m VO9
1/07 = 16 298 /08
/WES 17 28 B NC
Al6 = 18 27B a8
A15+ 19 26m a0
A14 = 20 25m A10
A13 = 21 24 = A11
Al2 = 22 23m NC
Product Portfolio
Power Dissipation
Operating Igc, (MA
Product Range Vcc Range (V) S(;:‘ese;d - g lcc: (mA) Standby, Iggs (MA)
f=fnax
Typ!¥ Max Typ!¥ Max
CY7C1011G30 | Automotive-E 22V-36V 10, 12 40 50 6 14
Automotive-A 10 38 45 6 8
Notes
3. NC pins are not connected internally to the die.
4. Typical values are included for reference only and are not guaranteed or tested.
Document Number: 001-95423 Rev. *F Page 3 of 17
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Maximum Ratinas DC input voltagel® ... —0.3VtoVee +0.3V
g cc
Exceeding maximum ratings may impair the useful life of the Cun;entllnto outputs (in low state) .........ccocceevieiiinnns 20 mA
device. These user guidelines are not tested. Static discharge voltage
MIL-STD- Meth 15) i >2001V

Storage temperature ..........ccocviiiiiiinnenn. —65 °C to +150 °C ( STD-883, Method 3019) 00

. Latch-up current ..., > 140 mA
Ambient temperature
with power applied ..........cccccceeeiiiiiiieinnns -55°Cto+125°C Operating Range
Supply voltage -
on Vg relative to GNDIS! .............. ~05VtoVee +0.3V Slade Ablnlempergaie Vee

. Automotive-E —40 °Cto+125°C 22Vto36V

DC voltage applied to outputs _
in HI-Z Statel®) ..., —0.3VtoVgg +0.3V Automotive-A —40°Cto +85°C 22Vto3.6V

DC Electrical Characteristics

Over the Operating Range

L . 10 ns (Automotive-A) (10 ns/12ns (Automotive-E) .
Parameter Description Test Conditions : - Unit
Min | Typ Max Min | Typ Max
VoH Output |2.2V to 2.7V |Vcc = Min, gy =—1.0 mA 2 - - 2 - - \Y
HIGH Y _
voltage 27V1t03.0V |Vce =Min, lgy =—4.0 mA 22 - - 22 - -
3.0V1t03.6V|Vce=Min, lgy=-4.0mA 24 - - 24 - -
VoL Output |22V 1t0 2.7V |Vge =Min, I =2 mA - - 0.4 - - 0.4 \
LOW — M =
voltage 2.7V1t03.6V |Vce=Min, lg. =8 mA - - 0.4 - - 0.4
Viy Input  [22Vto2.7V |- - |Vge+03B 2 - |Vge+030| v
HIGH _ _ 5] _ 5]
voltage 27Vto36V Vee +0.3 2 Vee +0.3
Vi lnput  [22Vto2.7V|- 036 | — 0.6 —0.38| — 0.6 %
LOW 1537Vt 36V|- 0301 - 08 |-030 - 08
voltage
lix Input leakage current  |GND < V|y < Ve —1 - +1 -5 - +5 pA
loz Output leakage current |GND < Voyt< Vee, -1 - +1 -5 - +5 pA
Output disabled
lcc Operating supply Vee=3.6V, f=fuax = - 38 45 - 40 50 mA
current lout = 0 MA, 1Mre
CMOS levels
lsg1 Automatic CE power  [Vgc =3.6V, CE >V, - - 15 - - 24 mA
down current — TTL
inputs ViN2VigorViNs Vi
f= fMAX
Isg2 Automatic CE power  [Vcc=3.6V, - 6 8 - 6 14 mA
down current— CMOS |
inputs CE>Vgc—-0.2V,
VIN > VCC —-0.2Vor
V|NEO.2V,f=O
Note
5. Vi (min)=—2.0Vand Vipymax) = Ve + 2 V for pulse durations of less than 20 ns.
Document Number: 001-95423 Rev. *F Page 4 of 17
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Capacitance

Parameter [6] Description Test Conditions All Packages | Unit
Cin Input capacitance Ta=25°C, f=1MHz, Ve = Veeyp) 10 pF
Cout I/0 capacitance 10 pF
Thermal Resistance

Parameter [6] Description Test Conditions 48-ball VFBGA | 44-pin TSOPII | Unit
CIN Thermal resistance Still air, soldered on a 3 x 4.5 inch, 30.68 66.82 °C/IW

(junction to ambient) four-layer printed circuit board
O,c Thermal resistance 14.83 15.97 °C/W
(junction to case)
AC Test Loads and Waveforms
Figure 3. AC Test Loads and Waveforms Y
High-Z Characteristics: R1
50 Q Vee
Output V.
™ Output
= (a) = = *Including = —
jig and -
* Capacitive load consists scope (b)
of all components of the All Input Pulses
test environment VyiH
90%
GND
Rise Time: Fall Time:
>1Vins (c) >1Vins
Parameters 3.0V Unit
R1 317 Q
R2 351 Q
V1H 1.5 \%
VHiGH 3 v

Notes

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

7. Full-device AC operation assumes a 100-ps ramp time from 0 to Vg (miny @nd a 100-ps wait time after V¢ stabilization.

Document Number: 001-95423 Rev. *F Page 5 of 17
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Data Retention Characteristics

Over the Operating Range

Automotive-A Automotive-E
Parameter Description Conditions Unit
Min Max Min Max
VbR V¢ for data retention - 1 - 1 - \
. Vee=1.2V,CE>Vce—02V, B B
lceor Data retention current Vi > Voo~ 0.2V or Vi < 0.2 V 8 14 mA
18] Chip deselecttodatare-| _ _
tcor tention time 0 0 ns
Voo =>2.2V, taa = 10ns 10 - 10 - ns
tR[& 9 Operation recovery time cc AR
Vee 222V, tapn = 12ns - - 12 - ns

Data Retention Waveform
Figure 4. Data Retention Waveform [°!

DATA RETENTION MODEHZ\/
Vee(min) Vor=1V /1 Veeming

CE NB

VCC

Notes
8. These parameters are guaranteed by design.
9. Full-device operation requires linear V¢ ramp from Vpg to Vec(min.) 2 100 ps or stable at Vegmin,) = 100 ps.

Document Number: 001-95423 Rev. *F Page 6 of 17
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AC Switching Characteristics
Over the Operating Range

Parameter [10] Description " r;\su(tﬁ'l:'tgm:t'lg;e-A/ 12 ns (Automotive-E) Unit
Min ‘ Max Min | Max
Read Cycle
trc Read cycle time 10 - 12 - ns
taa Address to data - 10 - 12 ns
toHA Data 3 - 3 - ns
tace CE LOW to data ["] - 10 - 12 ns
tooe OE LOW to data - 45 - 7 ns
tiz0E OE LOW to low impedance ['"- 12 0 - 0 - ns
tuzoE OE HIGH to HI-z [ 12] - 5 - 6 ns
tizce CE LOW to low impedance [''- 1. 12] 3 - 3 - ns
tuzee CE HIGH to HI-z [ 11.12] - 5 - 6 ns
try CE LOW to power up ['": 121 0 - 0 - ns
tep CE HIGH to power down ['1-12] - 10 - 12 ns
tpBE Byte enable to data valid - 4.5 - 7 ns
tLzBE Byte enable to low impedancel'?] 0 - 0 - ns
trzee Byte disable to HI-ZI'?] - 6 - 6 ns
Write Cycle [13 4]
twe Write cycle time 10 - 12 - ns
tsce CE LOW to write end ['] 7 - 8 - ns
taw Address setup to write end 7 - 8 - ns
tha Address hold from write end 0 - 0 - ns
tsa Address setup to write start 0 - 0 - ns
tpwE WE pulse width 7 - 8 - ns
tsp Data setup to write end 5 - 6 - ns
tHD Data hold from write end 0 - 0 - ns
tLz7wE WE HIGH to low impedance ['! 12] 3 - 3 - ns
tuzwe WE LOW to HI-z [ 12] - 5 - 6 ns
taw Byte Enable to write end 7 - 8 - ns
Notes

10. Test conditions assume a signal transition time (rise/fall) of 3 ns or less, timing reference levels of 1.5 V (for V¢ > 3 V) and V¢/2 (for Ve < 3 V), and input pulse
levels of 0to 3 V (for Vo > 3 V) and 0 to V¢ (for V¢ < 3 V). Test conditions for the read cycle use output loading shown in part (a) of Figure 3 on page 5, unless specified otherwise.

1. tyzoe: thzce: tHzwe: tHzee: tLzoe: tizce: tLzwe, and t zgg 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. These parameters are guaranteed by design and are not tested. __ .

13. The internal write time of the memory is defined by the overlap of WE = V|, CE =V, and BHE or BLE = V|.. 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.

14. The minimum write cycle pulse width for Write Cycle No. 2 (WE Controlled, OE LOW) should be equal to sum of tgp and tyzye.

Document Number: 001-95423 Rev. *F Page 7 of 17
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Switching Waveforms
Figure 5. Read Cycle No. 1 of CY7C1011G (Address Transition Controlled) ['% 6]

tre

ADDRESS

t
{OHA

PREVIOUS DATAour O\ L
DATA I/0 VALID DATAour VALID

Figure 6. Read Cycle No. 2 (OE Controlled) [16]

ADDRESS} >
tRC >
CE *i / e tpp——»
le—1 —»
tACE N HZCE
OE
tDOE » I tHZOE"
s E— tizoe—*
BHE - -
BLE N
toee > R (1= = —
et
DATA /O HIGH IMPEDANCE DATAour VALID ) IMP?(D;:N -
tizee
-ty N
Ve X
SUPPLY N
CURRENT leg

Notes
15. The device is continuously selected, OE =V, , CE =V, , BHE or BLE or both =V, ..
16. WE is HIGH for read cycle.

Document Number: 001-95423 Rev. *F Page 8 of 17
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Switching Waveforms (continued)

Figure 7. Write Cycle No. 1 (E Controlled) [17.18,19]

ADDRESS

SA

SCE

AW

BHE/ >
BLE

HA

HZOE

DATAI/O

d

tSD

—t

HD

%/ DATALVALD

Figure 8. Write Cycle No. 2 (WE Controlled, OE LOW) ['7: 18.19.20]

twe

ADDRESS —

/]

tsce

BHE/
BLE

X&

tew

/L

tsa

taw

tewe

F

tha

—» tHZWE

DATA1/O

Notes o
17. Address valid prior to or coincident with CE LOW transition.

tso

tizwe

i

« DATAy VALID /

XXX

18. The internal write time of the memory is defined by the overlap of WE = Vi, CE= VL and BHE or BLE = V.. 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.

19. Data l/O is in HI-Z state if CE =V, or OE =V or BHE, and/or BLE = V}y,.

20. The minimum write cycle pulse width should be equal to sum of tgp and tyzye.

Document Number: 001-95423 Rev. *F
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Switching Waveforms (continued)
Figure 9. Write Cycle No. 3 (BLE or BHE Controlled) [2*- 2]

twe
ADDRESJ v
‘ tsce
CE
/
taw
tSA tHA
L taw
BHE/ N il
BLE
tpwe
NN o000
/
— thzwe—™ X <~ thp—
> e tzwe

DATA1/O /‘ %/ DATA, VALID > /XX

Figure 10. Write Cycle No. 4 (ﬁ Controlled) (21, 22, 23]
twe

ADDRESS X X

tsce

G, R W/
CE, 7( \

taw tha —>
%
tpwe

[€e—— tgp ———>

Y

BHE/BLE \\ \\\{ fow // /

SE 4
oE 7 tHp
tsp >
DATA I/O ! Note 24 >< ><>< < DATA IN VALID
< thzoE

Notes

21.The internal write time of the memory is defined by the overlap of WE = Vi, CE= VL and BHE or BLE =V, . 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.

22.Data I/O is in HI-Z state if CE =V}, or OE =V, or BHE, and/or BLE = V.
23. Data I/O is high impedance if OE = V.
24. During this period the 1/Os are in output state. Do not apply input signals.

Document Number: 001-95423 Rev. *F Page 10 of 17
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Truth Table
CE | OE | WE | BLE | BHE | 1/04—/O; | /Og—1/O45 Mode Power
H X X X X [HI-Z HI-Z Power-down Standby (Isp)
L L H L L |Dataout |Dataout |Read allbits Active (Icc)
L L H L H |Data out HI-Z Read lower bits only Active (Icc)
L L H H L |HI-Z Data out |Read upper bits only Active (Icc)
L X L L L (Datain Data in Write all bits Active (Icc)
L X L L H |Datain HI-Z Write lower bits only Active (Icc)
L X L H L [HI-Z Data in Write upper bits only Active (Icc)
L H H X X |HI-Z HI-Z Selected, outputs disabled Active (Icc)

Document Number: 001-95423 Rev. *F
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Ordering Information
Spesd | ordering Code fohsge | peckane i oy Opersting
10 |CY7C1011G30-10ZSXA 2.2V-3.6 V| 51-85087 |44-pin TSOP I Automotive-A
CY7C1011G30-10ZSXAT 2.2V-3.6 V| 51-85087 |44-pin TSOP II, Tape & Reel Automotive-A
CY7C1011G30-10BAJXE 2.2V-3.6 V| 001-85259 |48-ball VFBGA Automotive-E
CY7C1011G30-10BAJXET 2.2V-3.6 V| 001-85259 |48-ball VFBGA, Tape & Reel Automotive-E
12 |CY7C1011G30-12ZSXE 2.2V-3.6 V| 51-85087 |44-pin TSOP I Automotive-E
CY7C1011G30-12ZSXET 2.2V-3.6 V| 51-85087 |44-pin TSOP II, Tape & Reel Automotive-E

Ordering Code Definitions

Y 7

C 1041630 XXX J X XX

—r— X=blankorT
blank = Bulk; T = Tape and Reel

Temperature Range: X =AorE

A = Automotive-A; E = Automotive-E

Pb-free

J = JEDEC Compliant (only for BGA package)

Document Number: 001-95423 Rev. *F

Downloaded from AFFOW.Com.

Package Type: XX = BA or ZS
BA = 48-ball VFBGA; ZS = 44-pin TSOP ||

Speed: XX=10nsor12ns
Voltage Range: 30 =2.2V-3.6 V
Process Technology: Revision Code “G” = 65 nm Technology
Data Width: 1 = x 16-bits
Density: 04 = 4-Mbit
Family Code: 1 = Fast Asynchronous SRAM family
Technology Code: C = CMOS
Marketing Code: 7 = SRAM
Company ID: CY = Cypress
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Package Diagrams

Figure 11. 48-ball VFBGA ((6 x 8 x 1.2 mm) 0.35 mm Ball Diameter) Package Outline, 001-85259

TOP VIEW

PIN AT CORNER

I
|
A
B ‘
[ | °
D S
—_—— —_— * —_——— g
E S
F ! 9
G ‘
H
|
T
.00£0.10
NOTES :

1. DIMENSIONS ARE IN MILLIMETERS
2. REFERENCE JEDEC STD : M0O-216
3. * 0.32+0.05 FOR RAMTRON DEVICES
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Package Diagrams (continued)
Figure 12. 44-pin TSOP Il Package Outline, 51-85087
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23 44 COPTIONAL>
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T10P VIEW BOTTOM PKG
0.400€0016> __J|—
(%%03251)33‘3—‘ ’— 0.300 €0.012 BASE PLANE
10,262 0.404)
[Shna iy ) 10058 ©.396
i - (1o cods
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Rl 18313 0.72D a { n,_[ 0120 00047
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Acronyms Document Conventions
Acronym Description Units of Measure
BHE Byte High Enable Symbol Unit of Measure
BLE Byte Low Enable °C degrees Celsius
CE Chip Enable MHz megahertz
CMOS Complementary Metal Oxide Semiconductor HA microampere
I/O Input/Output us microsecond
OE Output Enable mA milliampere
SRAM Static Random Access Memory mm millimeter
TSOP Thin Small Outline Package ns nanosecond
TTL Transistor-Transistor Logic Q ohm
% percent
V_FBGA Very Fine-Pitch Ball Grid Array oF picofarad
WE Write Enable v volt
w watt
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