Features
m Very High Speed
a55ns

m Wide Voltage Range
022Vto3.7V

m Ultra Low Standby Power
a Typical Standby Current: 8 pA
a Maximum Standby Current: 48 A

m Ultra Low Active Power
o Typical Active Current: 7.5 mA atf=1 MHz

m Easy Memory Expansion with ﬁ1, 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 bitsl'l. This device features
advanced circuit design to provide ultra low active current. It is

Logic Block Diagram
DATA-IN DRIVERS

CY62187EV30 MoBL®
64-Mbit (4 M x 16) Static RAM

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
(CE4 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 (CE4HIGH 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 (CE4 LOW and CE,
HIGH) and Write Enable (WE) input LOW. If Byte Low Enable
(BLE) is LOW, then data from I/O pins (I/Og through 1/07), is
written into the location specified on the address pins (Aq through
Ay4). If Byte High Enable (BHE) is LOW, then data from I/O pins
(I/0g through 1/045) is written into the location specified on the
address pins (Ag through Ayy).

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. If Byte Low Enable (BLE) is LOW, then data
from the memory location specified_by the address pins appear
on /0 to 1/07. If Byte High Enable (BHE) is LOW, then data from
memory appears on |/Og to 1/045. See the Truth Table on page
9 for a complete description of read and write modes.
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Pin Configuration
Figure 1. 48-ball FBGA
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Product Portfolio

Power Dissipation
Product Vcc Range (V) S(r:‘est;d Operating Icc (MA)
Standby Isg; (1A)
f=1MHz f = fiax
Min TypZ Max Typ!? Max Typ!Z Max Typ!? Max
CY62187EV30LL 2.2 3.0 3.7 55 7.5 9 45 55 8 48

Note
2. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vecyp), Ta =25 °C.
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Maximum Ratings DC Input Voltage 341 ... ~0.3 V to Ve (max) + 0.3 V
) . ) . ) ) Output Current into Outputs (LOW) .....coccevvieeiieenne 20 mA
Exceeding maximum ratings may impair the useful life of the L
device. These user guidelines are not tested. Static Discharge Voltage..........ccccocvvnveeiiiieiicineee. > 2001V
(per MIL-STD-883, Method 3015)
Storage Temperature ..........cccccocvveiinnenne —65 °C to +150 °C
. . Latch Up Current .......c.oooiiiiiiieieee e > 200 mA
Ambient Temperature with ]
Power Applied............ccooooiiiii -55°Cto +125°C Operating Range
Supply Voltage to Ground . Ambient
e B 0.3V to Vgmax + 03V Device Range | omicrature | Vec
DC Voltage Applied to Outputs CY62187EV30LL | Industrial [-40°Cto+85°C (2.2 V to 3.7 V
in High Z State 34 ..................... -0.3 V1o Vegmaxy + 03V
Electrical Characteristics
Over the Operating Range
o e 55 ns .
Parameter Description Test Conditions - 5 Unit
Min | Typ® Max
VoH Output HIGH Voltage 22V <Vee<27V  |lpy=-0.1mA 2.0 - - \Y
27V <Vee<3.7V loy =-1.0 mA 24 - - \%
VoL Output LOW Voltage 22V<Vee=27V  |lgp=0.1mA - - 0.4 \
27V <Vec=s37V loL =2.1 mA - - 0.4 \%
ViH Input HIGH Voltage 22V <Vgeg27V 1.8 - Ve + 03V \%
27V <Vee<37V 2.2 - Vee+ 0.3V \Y,
VL Input LOW Voltage 22V<\Vee=27V -0.3 - 0.6 \%
27V<Vgc=237V -0.3 - 0.7 \Y,
lix Input Leakage Current GND <V < Ve —1 - +1 pA
loz Output Leakage Current GND < Vg < Vg, Output Disabled -1 - +1 pA
ICC \éﬁﬁglgeratlng SUpp'y f= fMax = 1/tRC YCC i\écrgxnax) - 45 55 mA
= OUT = —
f=1MHz CMOS levels 7.5 9 mA
lsgp ) Automatic CE CE4+>Vee—0.2VorCE,<0.2Vor - 8 48 pA
Power Down (BHE and BLE) >V -0.2V,
Current—CMOS Inputs ViIN2Veec—02VorV)y<02V,f=0,
VCC =37V
Capacitance
Parameter'®! Description Test Conditions Max Unit
Cin Input Capacitance Ta=25°C,f=1MHz, Ve =Veeyp) 25 pF
Cout Output Capacitance 35 pF
Notes
3. Vi (min) = —2.0V for pulse durations less than 20 ns.
4. Viymax) = Ve *+ 0.75V for pulse durations less than 20 ns.
5. Full Device AC operation assumes a 100 pus ramp time from 0 to V¢ (min) and 200 us wait time after V¢ stabilization.
6. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegtyp) Ta =25 °C.
7. Chip enables (CE, and CE,) and Byte enables (BHE and BLE) need to be tied to CMOS levels to meet the Isg,/ Iccpr SPEC. (Bther inputs can be left floating.
8. Tested initially and after any design or process changes that may affect these parameters.
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Thermal Resistance
Parameter!®! Description Test Conditions FBGA Unit
CITN Thermal Resistance Still Air, soldered on a 3 x 4.5 inch, 59.06 °C/W
(Junction to Ambient) 2-layer printed circuit board
O,c Thermal Resistance 14.08 °C/W
(Junction to Case)
Figure 2. AC Test Loads and Waveforms
R1 ALL INPUT PULSES
VCC [« — vV V- VCC S 90%
OUTPUT b 10% 90% 10%
GND
2 - . Fall Time =1 V/ns
30 pF :I: 3 R2 Rise Time = 1 V/ns >
INCLUDIN —
J|LCJ_; AN%: = Equivalent to: THEVENIN EQUIVALENT
SCOPE Ry
OUTPUT o VWA o
Table 1. AC Test Loads
Parameter 25V 33V Unit
R1 16667 1103 Q
R2 15385 1554 Q
RtH 8000 645 Q
V1H 1.20 1.75 \
Data Retention Characteristics
Over the Operating Range
Parameter Description Conditions Min | Typl"™ | Max | Unit
Vpr V¢ for Data Retention 1.5 - - \Y
lccor!™ |Data Retention Current  [Voc =15V, CE4 > Vec—0.2Vor CE;<0.2Vor - - 48 nA
(BHE and BLE) > Vo= 0.2V, Viy= Ve - 0.2 Vor
VIN <02V
tCDR[g] Chip Deselect to Data 0 - - ns
Retention Time
tR[12] Operation Recovery Time 55 - - ns
Figure 3. Data Retention Waveform (13]
DATA RETENTION MODE——|
V . -
Vee cc(min) Vpr> 1.5V / Vecmin)
|<— tcorR —- je— tg —>]
JR— N\
CE4 or % 5‘ \
BHE.BLE
__or
CE2 7Z
Notes
9. Tested initially and after any design or process changes that may affect these parameters.
10. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vec = Vegtyp), Ta =25 °C.
(Bther inputs can be left floating.

11. Chip enables (CE; and CE,) and Byte enables (BHE and BLE) need to be tied to CMOS levels to meet the Igg, / locpr SPec.

12. Full device operation requires linear Ve ramp from Vpg to Vegmin) = 100 ps or stable at Vegminy = 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.
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Switching Characteristics

Over the Operating Range
Parameter!'4l Description - 55 ns Unit
Min Max
Read Cycle
tre Read Cycle Time 55 - ns
tan Address to Data Valid - 55 ns
toHA Data Hold from Address Change 6 - ns
tacE CE4 LOW and CE, HIGH to Data Valid - 55 ns
tboe OE LOW to Data Valid - 25 ns
ti70e OE LOW to LOW ZI™] 5 - ns
tuzoE OE HIGH to High ZI™ T8I - 20 ns
tizce CE4 LOW and CE, HIGH to Low ZI™] 10 - ns
thzce CE4 HIGH and CE, LOW to High ZI"® 16 - 20 ns
tpu CE4 LOW and CE, HIGH to Power Up 0 - ns
trp CE{ HIGH and CE, LOW to Power Down - 55 ns
toBE BLE/BHE LOW to Data Valid - 55 ns
t 7BE BLE/BHE LOW to Low Z [ 10 - ns
thzBE BLE/BHE HIGH to HIGH z [5 18] - 20 ns
Write Cyclel™]
twe Write Cycle Time 55 - ns
tsce CE4 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
taw BLE/BHE LOW to Write End 45 - ns
tsp Data Setup to Write End 25 - ns
thp Data Hold from Write End 0 - ns
tuzwe WE LOW to High ZI™ 6] - 20 ns
tLzwe WE HIGH to Low Z[™ 10 - ns
Notes

14. 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

Veetyp) @and output loading of the specified I, /loy as shown in Table 1 on page 5.

15. At any temperature and voltage condition, tyzcg is less than t zcg, tyzge is less than t zgE, tyzog is less than t| zog, and tyzywe is less than t, zyg for any given device.
16. tyzoe: thzee, thzae, and tyzywe transitions are measured when the outputs enter a high impedence state.
17. The internal Write time of the memory is defined by the overlap of WE, CE4 =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.
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Switching Waveforms
Figure 4. Read Cycle 1 (Address Transition Controlled)”s’ 19]
tRC >
ADDRESS X

t »|

t AA

OHA

DATA OUT PREVIOUS DATAVALD K W X DATA VALID
Figure 5. Read Cycle 2 (& Controlled)“g' 20]
ADDRESS >< 9(
e t
— —\ RC
CE;y N 7/
l— t — >
PD
/ N t —>
CE 7/ HZCE
’ tACE t
BRE/BLE N .
tose > <— tHZBE — >
e t -
LZBE
OE \‘
t tHZOE
DOE
fe— t o —> HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT L& DATA VALID
D — tLZCE I
t |
VCC < PU CC
SUPPLY ;‘ 50% 50%\<
CURRENT Isg

Notes
19. WE is HIGH for read cycle.

Document Number: 001-48998 Re

v. “E

18. The device is continuously selected. OE, ﬁ1 =V, BHE and/or BLE = V|, and CE, = V},;.

20. Address valid prior to or coincident with CE4, BHE, BLE transition LOW and CE, transition HIGH
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Switching Waveforms (continued)
Figure 6. Write Cycle 1 (E Controlled) (21, 22,23, 24]

twe

ADDRESS X X

CE; \Q\ /
CE, / 7( \

< tia

SCE

AW
< tSa > PWE

" AR A
\ fow | sz

/1A

BHE/BLE

S ii.d
'sp > Yo

DATA 110 XOTE 24 >< ><><le VALID DATA

<t

HZOE
Figure 7. Write Cycle 2 (E1 or CE, Controlled) (21, 22,23, 24]

fwe

ADDRESS X X

¢ tSCE 3

2

B N\ M
CE2 / / 7 4 \\
j tsa tAW > e tHA N

trwe

WE N\ /
N faw Z

BHE/BLE

o LK
'sp > Yo
DATA 110 % NOTE 24>< ><>< < VALID DATA

<t

A

HZOE

Notes
21.The internal Write time of the memory is defined by the overlap of WE, CE4 =V, BHE and/or BLE = V|, and CE, = V4. All signals must be ACTIVE to initiate a write

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

22. Data I/O is high impedance if OE = V.
23.1f CE1 goes HIGH and CE, goes LOW simultaneously with WE = V|, the output remains in a high impedance state.

24. During this period the 1/Os are in output state and input signals should not be applied.
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Write Cycle 3 (ﬁ Controlled, OE LOW)[25’ 26]

Switching Waveforms (continued)
Figure 8.
ADDRESS X X
3 t -
L SCE
CE X\ N Y
CE, 7! \ N
BHE/BLE NN fow Z
-~ t taw t ~ La
— « SpA ~ PWE
WE
N N /
N N /
- tSD >l tHD
DATA /0 NOTE 26 ,><><><>< >< VALID DATA >
<~ towe

tHZWE
Figure 9. Write Cycle 4 (BHE/BLE Controlled, OE LOW)[25:26]

twe
ADDRESS X X
CE, Nk 2
4
CE2 / / /] tSCE > \
taw > a7
BERLE N\ S faw g
- tSA — D>
= T 1 /
tSD - I:HD
XX >— VALID DATA >—<XXX

DATA 1/0 ><><>< NOTE 26
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25.If CE4 goes HIGH and CE, goes LOW simultaneously with WE = V|, the output remains in a high impedance state.

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

CE, | CE, | WE | OE | BHE | BLE Inputs Outputs Mode Power
H X127 X X xR | X271 |High Z Deselect/Power Down Standby (Igg)
x[27] L X X X711 X7 |High z Deselect/Power Down Standby (Igg)
x| x27] X X H H |Highz Deselect/Power Down Standby (Igg)
L H H L L L |Data Out (1/0g-1/015) Read Active (Icc)
L H H L H L |High Z (1/0g-1/O4s); Read Active (Icc)
Data Out (I/0y—1/07)
L H H L L H |Data Out (1/Og-1/O4s); Read Active (Icc)
High Z (1/0o-1/07)
L H L L L |Data In (1/0Og—1/O45) Write Active (Icc)
L H L H L  [High Z (I/Og-1/O15); Write Active (Icc)
Data In (1/Og—1/O7)
L H L X L H |Data In (/Og—1/O1s5); Write Active (Icc)
High Z (1/0g—1/07)
L H 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

27.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.
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CY62187EV30 MoBL®

S(r:]esd Ordering Code E?:g;%ﬁ Package Type ogzr:;'eng
55 |CY62187EV30LL-55BAXI 001-50044 |48-ball Fine Pitch Ball Grid Array (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

Process Technology: E = 90 nm

Bus Width = x 16

Density = 64-Mbit

621 = MoBL SRAM family

Company ID: CY = Cypress

Document Number: 001-48998 Rev. *E

Voltage Range: V30 = 3 V (typical)
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Package Diagram

Figure 10. 48-ball FBGA (8 x 9.5 x 1.4 mm)

_TOP VIEW BOTTOM VIEW
$ ¢eee@0 A‘B‘ A1 CORNER
PIN A1 CORNER orft @C
; 1231456 65a‘b(gzxw
l <
|
Symbol Common Dimensions /
Package : FBGA A ‘ ® O O‘O o O A
Body Size: } : 5 S_gg B ——® 0 0lo o o B
ol Pich - e 5% N oo o‘o oo c
Total Tnickness : A 145 +/- 0.05 R _ [ _ H ooo0looo D
Mald Thickness : M 0910  Ref. E HB 6 (e} 0‘70 (@] 07 E
Substrate Thickness : s 0.21  Ref. F O O O‘O O O F
Ball Diameter : 0.30 G O 0 0000 G
Stand Off : A1 0.16-0.26 H ® O 0|0 @ @ H
Ball Width : b 0.27-0.37 ‘
Package Edge Tolerance : aao 0.150 !
Mold Flatness : bbb 0.200 i
Coplanarity: ddd 0.080 —B-| ‘ —
Ball Offset (Package) : ece 0.150
Ball Offset (Ball) : fff 0.08B0
A £
Ball Count : n 48 L=
Edge Ball Center to Center : } : El g;gg SIDE VIEW :: aaa(4X)
— H
= N E!
N .
NOTES : m &1 *
1. JEDEC REFERENCE M0O-205 SEATING PLANE S
2. PACKAGE WEIGHT : 0.2409¢g
3. DIMENSIONS IN MILLIMETERS
001-50044 *C
Acronyms Document Conventions
Acronym Description Units of Measure
BHE byte high enable -
S Symbol Unit of Measure
BLE byte low enable S -
C degree Celsius
CMOS complementary metal oxide semiconductor
— P Y MHz Mega Hertz
CE chip enable WA micro Amperes
/O input/output mA milli Amperes
OE output enable ms milli seconds
SRAM static random access memory ns nano seconds
FBGA fine-pitch ball grid array Q ohms
WE write enable % percent
pF pico Farads
\Y, Volts
w Watts
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Document History Page

Document Title: CY62187EV30 MoBL® 64-Mbit (4 M x 16) Static RAM
Document Number: 001-48998

‘o Orig. of | Submission
Revislon ECN Chagnge Date Description of Change

** 2595932 | VKN/PYRS 10/24/08  |New Datasheet

*A 2644442 | VKN/PYRS 01/23/09 Updated the Package diagram on page 10

*B 2672650 | VKN/PYRS 03/12/09  |Extended the V¢ 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 (typ) form 33 mA to 28 mA at f = fyyax
For 70 ns speed, changed Icc (max) from 40 mA to 45 mA at f = fiyax
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 I typ) from 3.5 mAto 4 mA at f = 1 MHz
Changed Icgtyp) 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, ¢
Included V¢ range in the test condition of the “Electrical Characteristics” table
for the specs VOHv VOL' VlH’ V||_
Changed V) (max) from 0.8V to 0.7V for Vgc = 2.7V to 3.7V
Changed Cy spec from 20 pF to 25 pF and Cqytspec 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 I typ) from4 mAto 7.5 mA at f = 1 MHz

*E 3177000 AJU 02/18/2011 |Updated Features (Corrected Iccyyp) from 4 mA to 7.5 mA).

Updated Pin Configuration (Renamed Figure 1 as “48-ball FBGA”).

Updated Product Portfolio (Corrected I typ) from 4 mA to 7.5 mA).

Updated Electrical Characteristics (Inclucfed BHE and BLE in Iggy test
conditions to reflect Byte power down feature).

Updated Table 1 on page 5 (AC Test Loads). - -

Updated Data Retention Characteristics (Included BHE and BLE in IocpR 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 /0.

Updated in new template.
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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 www.cypress.com/sales.

Products

Automotive

Clocks & Buffers
Interface

Lighting & Power Control

Memory

Optical & Image Sensing
PSoC

Touch Sensing

USB Controllers
Wireless/RF

cypress.com/go/automotive
cypress.com/go/clocks
cypress.com/go/interface
cypress.com/go/powerpsoc
cypress.com/go/plc
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