CY62187EV30 MoBL®

i PERFORM 64-Mbit (4 M x 16) Static RAM

Features
m Very high speed
a55ns

m Wide voltage range
022Vto3.7V

m Ultra low standby power
a Typical standby current: 8 pA
0 Maximum standby current: 48 pA

m Ultra low active power
o Typical active current: 7.5 mA at f= 1 MHz

m Easy memory expansion with El, CE, and OE features
m Automatic power down when deselected

m CMOS for optimum speed and power

m Available in Pb-free 48-ball FBGA package

Functional Description

The CY62187EV30 is a high performance CMOS static RAM
organized as 4 M words by 16-bits. This device features
advanced circuit design to provide ultra low active current. It is
ideal for providing More Battery Life™ (MoBL®) in portable
applications such as cellular telephones. The device also has an
automatic power down feature that significantly reduces power
consumption by 99 percent when addresses are not toggling.
The device can also be put into standby mode when deselected
(CE; HIGH or CE, LOW or both BHE and BLE are HIGH). The
input and output pins (I/Oq through 1/045) are placed in a high
impedance state when: deselected (CE;HIGH or CE, LOW),
outputs are disabled (OE HIGH), both Byte High Enable and Byte
Low Enable are disabled (BHE, BLE_HIGH), or during a write
operation (CE; LOW, CE, HIGH and WE LOW).

To write to the device, take Chip Enables (CE; LOW and CE,
HIGH) and Write Enable (WE) input LOW. If Byte Low Enable
(BLE) is LOW, then data from I/O pins (I/Oq through 1/07), is
written into the location specified on the address pins (Aq through
As,). If Byte High Enable (BHE) is LOW, then data from 1/O pins
(I/0g through 1/045) is written into the location specified on the
address pins (Ag through Aq).

To read from the device, take_Chip Enables (CE; LOW and CE,
HIGH) and Output Enable (OE) LOW while forcing the Write
Enable (WE) HIGH. If Byte Low Enable (BLE) is LOW, then data
from the memory location specified by the address pins appear
on I/Og to I/O+. If Byte High Enable (BHE) is LOW, then data from
memory appears on I/Og to 1/0,5. See the Truth Table on page
9 for a complete description of read and write modes.

For a complete list of related documentation, click here.
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Pin Configuration

Figure 1. 48-ball FBGA pinout
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Product Portfolio
Power Dissipation
Product Vce Range (V) Speed Operating Icc (MA)
(ns) Standby Isg, (LA)
f=1MHz f = fmax

Min Typl Max Typltl Max Typ Max Typt Max
CY62187EV30LL 2.2 3.0 3.7 55 7.5 9 45 55 8 48

Note

Document Number: 001-48998 Rev. *J

1. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Veg(yp)y Ta = 25 °C.
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CY62187EV30 MoBL®

Maximum Rati ngs DC Input Voltage %31 ... -0.3 V10 Vee maxy + 0.3V
) ) . ) Output Current into Outputs (LOW) .......ccccovivieeeeninnne 20 mA
Exceeding maximum ratings may shorten the useful life of the .
device. User guidelines are not tested. Static Discharge Voltage
(per MIL-STD-883, Method 3015) ........ccceveenennn > 2001V
Storage Temperature .........cccccceeeeeeeennnnee —65 °C to +150 °C
. . Latch Up CUMrent .......cooeeiiiiiiee s >200 mA
Ambient Temperature with
Power Applied ... -55°Cto +125°C Operating Range
Supply Voltage to Ground
Potential s -0.3 V10 Veemax) + 0.3V Device Range Te?nmg:g%re Vcc[4]
DC Voltage Applied to Outputs P
in High Z State (281 ... -0.3V 10 Vegmaxy + 03V CY62187EV30LL | Industrial |-40°Cto+85°C|2.2V1t03.7V
Electrical Characteristics
Over the Operating Range
L . 55 ns .
Parameter Description Test Conditions : 5 Unit
Min Typ 3] Max
VoH Output HIGH voltage 2.2V <Vcc<2.7V|lpy=-0.1 mA 2.0 - - \%
27V <Vcc<3.7V|lgy=-1.0mA 24 - - \Y,
VoL Output LOW voltage 2.2V <Vcc<2.7V|lgL=0.1mA - - 0.4 \%
27V<Vcc<3.7V|lg.=21mA - - 0.4 \Y,
Vi Input HIGH voltage 22V <Vec=27V 1.8 - Vec+03V| VvV
27V <Vcec<3.7V 2.2 - Vee+03V| VvV
Vi Input LOW voltage 22V<Vcc227V -0.3 - 0.6 \%
27V<Vee<37V -0.3 - 0.8(6] Y%
lix Input leakage current GND <V, < V¢ -1 - +1 pA
loz Output leakage current GND < Vg < V¢, output disabled -1 - +1 pA
lcc V¢ operating supply current f = fyax = Utre Vee =Veemax) - 45 55 mA
— IOUT =0mA _
f=1MHz CMOS levels 7.5 9 mA
lsgz ] Automatic CE power down CE; >Vec—0.2VorCE,<0.2Vor - 8 48 A
current — CMOS inputs (BHE and BLE) > Vcc - 0.2V,
VlN ZVCC -0.2Vv orV|N <0.2V, f= 0,
VCC =37V
Notes

V) (min) = —2.0V for pulse durations less than 20 ns.
Vinmax) = Vcc + 0.75V for pulse durations less than 20 ns.

Nookwd

be left floating.

Document Number: 001-48998 Rev. *J

Full Device AC operation assumes a 100 ps ramp time from 0 to V¢ (min) and 200 ps wait time after V¢ stabilization.

Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vcc = Vecqypy Ta = 25 °C.

Under DC conditions the device meets a V,_of 0.8 V. However, in dynamic conditions input LOW Voltage applied to the device must not be higher than 0.7 V.

Chip enables (CE; and CE,), Address Pins Ay, Ay; and Byte Enables (BHE and BLE) need to be tied to CMOS levels to meet the Isg, / Iccpr Spec. Other inputs can

Page 5 of 18



-
o
R =

Z CYPRESS

4

CY62187EV30 MoBL®
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Capacitance

Parameter [8] Description Test Conditions Max Unit
Cin Input capacitance Ta=25°C, f=1MHz, Ve = Vec(yp) 25 pF
Cout Output capacitance 35 pF
Thermal Resistance

Parameter [8] Description Test Conditions FBGA Unit
03a Thermal resistance Still Air, soldered on a 3 x 4.5 inch, 2-layer printed circuit 59.06 °CIW

(junction to ambient) board
0;c Thermal resistance 14.08 °C/W
(junction to case)
AC Test Loads and Waveforms
Figure 2. AC Test Loads and Waveforms
R1 ALL INPUT PULSES
Voo 00— Vee >  90%
OUTPUT 10%, 90% 10%
GND
¢ R2 ) . . Fall Time =1 V/ns
30 pF I $ Rise Time = 1 V/ns
INCLUDING —
JIG AND — = Equivalent to: THEVENIN EQUIVALENT
SCOPE Ry
OUTPUT o WA oV
Table 1. AC Test Loads
Parameter 25V 3.3V Unit
R1 16667 1103 Q
R2 15385 1554 Q
Rty 8000 645 Q
V1H 1.20 1.75 \%
Note
8. Tested initially and after any design or process changes that may affect these parameters.
Page 6 of 18
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Data Retention Characteristics

Over the Operating Range

Parameter Description Conditions Min Typ 1 Max Unit
VbR Vcc for data retention 15 - - \Y
lccpr 19 Data retention current Vec =15V, - - 48 A

CE; >Vee—0.2V or CE,< 0.2V or
(BHE and BLE) > Ve - 0.2V,
V|N > VCC —-0.2Vor V|N <02V
tcpriY Chip deselect to data retention 0 - - ns
time
tg1 2 Operation recovery time 55 - - ns
Data Retention Waveform
Figure 3. Data Retention Waveform [13]
DATA RETENTION MODE——>
V . v
Vee cc(min) Vpr> 1.5V / Vec(min
|«— tcor — fe— tg —>
CEq or / 5‘ \
BHE.BLE
__or
CE2 7/

Notes
9. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vcc = Vecyp), Ta = 25 °C.

10. Chip enables (CE; and CE,), Address Pins Ayq, A,; and Byte Enables (BHE and BLE) need to be tied to CMOS levels to meet the Igg,/ Iccpr spec. Other inputs can
be left floating.

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

12. Full device operation requires linear Ve ramp from Vpg to Veg(miny > 100 ps or stable at Veeminy 2 100 ps.

13. BHE.BLE is the AND of both BHE and BLE. Chip is deselected by either disabling the chip enable signals or by disabling both BHE and BLE.

Document Number: 001-48998 Rev. *J Page 7 of 18
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Switching Characteristics

Over the Operating Range
Parameter [14: 1] Description , °5ns Unit
Min Max
Read Cycle
tre Read cycle time 55 - ns
tan Address to data valid - 55 ns
tonA Data hold from address change 6 - ns
tace CE; LOW and CE, HIGH to data valid - 55 ns
tboE OE LOW to data valid - 25 ns
tL70E OE LOW to LOW Z[16] 5 - ns
thzoe OE HIGH to high z!16: 7] - 20 ns
tLzce CE; LOW and CE, HIGH to low Z[16] 10 - ns
thzce CE; HIGH and CE, LOW to high zI16: 17] - 20 ns
tpu El LOW and CE;, HIGH to power up 0 - ns
tPD El HIGH and CE, LOW to power down - 55 ns
toBE BLE/BHE LOW to data valid - 55 ns
t. 78 BLE/BHE LOW to low Z [6] 10 - ns
thzBE BLE/BHE HIGH to high z [16:17] - 20 ns
Write Cyclel18: 19
twe Write cycle time 55 - ns
tsce CE; LOW and CE, HIGH to write end 45 - ns
taw Address setup to write end 45 - ns
tha Address hold from write end 0 - ns
tsa Address setup to write start 0 - ns
tpwE WE pulse width 40 - ns
tBw BLE/BHE LOW to write end 45 - ns
tsp Data setup to write end 25 - ns
tHp Data hold from write end 0 - ns
thzwe WE LOW to high z[16: 17] - 20 ns
tL7wWE WE HIGH to low z!1¢! 10 - ns
Notes

14.1n an earlier revision of this device, under a specific application condition, READ and WRITE operations were limited to switching of the byte enable and/or chip
enable signals as described in the Application Note AN66311. However, the issue has been fixed and in production now, and hence, this Application Note is no longer
applicable. It is available for download on our website as it contains information on the date code of the parts, beyond which the fix has been in production.

15. Test conditions for all parameters other than tri-state parameters assume signal transition time of 1 V/ns, timing reference levels of V1, input pulse levels of 0 to
Veeqyp) and output loading of the specified I, /loy as shown in Figure 2 on page 6.

16. At any temperature and voltage condition, tyzcg is less than t, zcg, thzge is less than t zgg, thzog is less than t zog, and tyzwe is less than t, z\yg for any given device.

17. tizoE, thzce: thzee and tyxye transitions are measured when the outputs enter a high impedence state.

18. The internal Write time of the memory is defined by the overlap of WE, CE, = V,,, BHE and/or BLE = V,;, and CE, = V. All signals must be ACTIVE to initiate a
write and any of these signals can terminate a write by going INACTIVE. The data input setup and hold timing should be referenced to the edge of the signal that
terminates the write. o .

19. The minimum write cycle pulse width for Write Cycle No. 3 (WE controlled, OE LOW) should be equal to the sum of tsp and tHzwE.

Document Number: 001-48998 Rev. *J Page 8 of 18
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Switching Waveforms

Figure 4. Read Cycle 1 (Address Transition Controlled) [29:21]
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Figure 5. Read Cycle 2 (OE Controlled) [21 22
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Notes
20. The device is continuously selected. OE, CE, = V|, BHE and/or BLE = V|, and CE, = V},,.

21. WE is HIGH for read cycle. -
22. Address valid prior to or coincident with CEq, BHE, BLE transition LOW and CE, transition HIGH.

Document Number: 001-48998 Rev. *J Page 9 of 18
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Switching Waveforms (continued)
Figure 6. Write Cycle 1 (WE Controlled) [23: 24 25, 26]
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Figure 7. Write Cycle 2 (CE; or CE, Controlled) [23. 24, 25, 26]
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Notes
23. The internal Write time of the memory is defined by the overlap of WE, CE; =V, BHE and/or BLE = V|, and CE; = V. All signals must be ACTIVE to initiate a write

and any of these signals can terminate a write by going INACTIVE. The data input setup and hold timing should be referenced to the edge of the signal that terminates
the write.

24. Data I/O is high impedance if OE = V. o
25.If CE; goes HIGH and CE, goes LOW simultaneously with WE =V, the output remains in a high impedance state.

26. During this period the 1/Os are in output state and input signals should not be applied.

Document Number: 001-48998 Rev. *J Page 10 of 18
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Switching Waveforms (continued)
Figure 8. Write Cycle 3 (WE Controlled, OE LOW) [27: 28, 29]
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Figure 9. Write Cycle 4 (BHE/BLE Controlled, OE LOW) [27: 28]
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Notes
28. During this period the 1/Os are in output state and input signals should not be applied.

27.1f CE, goes HIGH and CE, goes LOW simultaneously with WE = V,, the output remains in a high impedance state.
29. The minimum write cycle pulse width should be equal to the sum of tsb and tHzwE.

Page 11 of 18
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CY62187EV30 MoBL®

Truth Table
El CE, WE OE BHE | BLE Inputs Outputs Mode Power
H x[30) X X X301 | X391 |High z Deselect/Power Down Standby (Isg)
x[30] L X X XBO | xB |High z Deselect/Power Down Standby (Isg)
X[301 | x130] X X H H |Highz Deselect/Power Down Standby (Isg)
H H L L L |Data Out (//Og—1/O15) Read Active (Icc)
L H H L H L High Z (1/0g—1/045); Read Active (Icc)
Data Out (I/Og-1/07)
L H H L H |Data Out (I/Og-1/O15); Read Active (Icc)
High Z (1/0¢—1/0-)
L H L L |Data In (1/Og—I/O45) Write Active (Icc)
L H L H L [High Z (/Og-1/O4s); Write Active (Icc)
Data In (1/Op—1/07)
L H L L H |Data In (//Og—1/O45); Write Active (Icc)
High Z (1/0g—1/0-)
L H H L H High Z Output Disabled Active (Icc)
L H H H L High Z Output Disabled Active (Icc)
L H H L L High z Output Disabled Active (Icc)
Note

30. The ‘X’ (Don't care) state for the chip enables and byte enables in the truth table refer to the logic state (either HIGH or LOW). Intermediate voltage levels on these

pins is not permitted.

Document Number: 001-48998 Rev. *J

Page 12 of 18



==
=
=% CYPRESS CY62187EV30 MoBL®
PERFORM
Ordering Information
Speed q Package Operating
(ns) Ordering Code Diagram Package Type Range
55 |CY62187EV30LL-55BAXI 001-50044 |48-ball FBGA (8 x 9.5 x 1.4 mm) Pb-free Industrial

Ordering Code Definitions
Cy621 8 7 E V30 LL -55BA X |

L Temperature Grade:
| = Industrial
X = Pb-free

Package Type:
BA = 48-ball FBGA

Speed Grade: 55 ns
Low Power
Voltage Range: V30 = 3 V (typical)

Process Technology: E = 90 nm

Bus Width = x 16

Density = 64-Mbit
Family Code: 621 = MoBL SRAM family

Company ID: CY = Cypress

Document

Number: 001-48998 Rev. *J

Page 13 of 18



— -
— -
———————— . =

"4 CYPRESS

PERFORM

Package Diagram

CY62187EV30 MoBL®

Figure 10. 48-ball FBGA (8 x 9.5 x 1.4 mm) BK48L Package Outline, 001-50044

TOP VIEW
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12 3 4 5 6

\PN 1 poT
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NOTES

1. REFERENCE JEDEC # MO—205
2. ALL DIMENSIONS ARE IN MILLIMETERS
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Acronyms Document Conventions
Acronym Description Units of Measure
BHE Byte High Enable -
SiE =vie Low Enabl Symbol Unit of Measure
yte Low Enable °C degree Celsius
CMOS Complementary Metal Oxide Semiconductor
- MHz megahertz
CE Chip Enable HA microampere
FBGA Fine-Pitch Ball Grid Array mA milliampere
o] Input/Output ms millisecond
OE Output Enable ns nanosecond
SRAM Static Random Access Memory Q ohms
WE Write Enable % percent
pF picofarad
\% volt
W watt

Page 15 of 18
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CY62187EV30 MoBL®

Document History Page

Document Title: CY62187EV30 MoBL®, 64-Mbit (4 M x 16) Static RAM
Document Number: 001-48998
Revision ECN 8{]'%;; SubE)n;tsesmn Description of Change
*k 2595932 VKN /PYRS| 10/24/08 |New data sheet
*A 2644442 VKN /PYRS 01/23/09 Updated the Package diagram on page 10
*B 2672650 [VKN/PYRS| 03/12/09 |Extended the Vc range to 3.7V
Added 55 ns speed bin and it’s related information
Changed Icc (typ) from 2.5 mA to 3.5 mA at f = 1 MHz
Changed Icc (max) from 4 mAto 6 mA at f = 1 MHz
For 70 ns speed, changed Icc yp) form 33 mA to 28 mA at f = fyyax
For 70 ns speed, changed lcc (max) from 40 mA to 45 mA at f = fyyax
For 70 ns speed, changed tpyg from 45 to 50 ns, tgp from 30 to 35 ns
Modified footnote #6
Changed 48-Ball FBGA package dimensions from 8 x 9.5 x 1.6 mm to
8 x 9.5 x 1.4 mm and updated package diagram on page 10
*C 2737164 | VKN/AESA 07/13/09 Converted from preliminary to final
Changed Iccyp) from 3.5 mAto 4 mA atf=1 MHz
Changed Icctyp) from 35 mA to 45 mA and from 28 mA to 35 mA for the speeds
50 ns and 70 ns respectively at f = f,5¢
Included V¢ range in the test condition of the “Electrical Characteristics” table
for the specs Vou, VoL, Viv: ViL
Changed V) max) from 0.8V to 0.7V for Ve = 2.7V to 3.7V
Changed C spec from 20 pF to 25 pF and Cgoytspec from 20 pF to 35 pF
Included thermal specs for 48-FBGA
Included V¢ range for V1 spec in the AC test load table
Changed t, g spec from 5 ns to 10 ns
Added footnote #20 related to chip enable
*D 2765892 VKN 09/18/09 Removed 70 ns speed
For 55 ns speed, at f = 1 MHz, changed Icc (max) SPec from 6 mA to 9 mA
Changed Iccyp) from4 mAto 7.5 mA at f = 1 MHz
*E 3177000 AJU 02/18/2011 |Updated Features (Corrected Iccyp) from 4 mA to 7.5 mA).
Updated Pin Configuration (Renamed Figure 1 as “48-ball FBGA”).
Updated Product Portfolio (Corrected Icc(iypy from 4 mA to 7.5 mA).
Updated Electrical Characteristics (Incluci)ed BHE and BLE in Igg, test
conditions to reflect Byte power down feature).
Updated Table 1 on page 6 (AC Test Loads). _ .
Updated Data Retention Characteristics (Included BHE and BLE in Iccpg test
conditions to reflect Byte power down feature, corrected tg(min) from trc to
55 ns).
Added Ordering Code Definitions.
Updated Package Diagram.
Added Acronyms and Units of Measure.
Changed all instances of 10 to I/O.
Updated in new template.
*F 3282088 RAME 06/14/2011 |Updated template as per current Cypress standards.
Removed reference to AN1064 SRAM system guidelines.
Changed the V,_parameter max value to 0.8 V for test condition 2.7 V < V¢
< 3.7 V and referenced to footnote # 6.
*G 3785005 TAVA 10/18/2012 |Minor Text Modifications. Updated Package Diagram (from Rev *C to *D).
*H 4101127 VINI 08/21/2013 |Updated Switching Characteristics:
Added Note 14 and referred the same note in “Parameter” column.
Updated in new template.
Completing Sunset Review.
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Document History Page (continued)

Document Title: CY62187EV30 MoBL®, 64-Mbit (4 M x 16) Static RAM

Document Number: 001-48998
Revision ECN gﬁ'gﬁgé Subg;fes,lon Description of Change
*| 4114808 NILE 09/12/2013 |Updated Electrical Characteristics:
Updated Note 7.
Updated Data Retention Characteristics:
Updated Note 10.
*J 4576478 NILE 11/21/2014 |Added related documentation hyperlink in page 1.
Added Note 19 in Switching Characteristics.
Added note reference 19 in the Switching Characteristics table.
Added Note 29 in Switching Waveforms.
Added note reference 29 in Figure 8.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

Automotive cypress.com/go/automotive psoc.cypress.com/solutions

Clocks & Buffers cypress.com/go/clocks PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP
Ir?terf.ace cypress.com/go/interface Cypress Developer Community
Lighting & Power Control cypress.com/go/powerpsoc Community | Forums | Blogs | Video | Training

cypress.com/go/plc
Technical Support

Memory cypress.com/go/memory

PSoC cypress.com/go/psoc cypress.com/go/support
Touch Sensing cypress.com/go/touch

USB Controllers cypress.com/go/USB

Wireless/RF cypress.com/go/wireless
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any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for
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