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Features

High speed

—55 ns and 70 ns availability

Voltage range:

— CY62157CV25: 2.2V-2.7V

—CY62157CV30: 2.7v-3.3V

—CY62157CV33: 3.0V-3.6V

Ultra-low active power

— Typical active current: 1.5 mA @ f =1 MHz

— Typical activecurrent: 5.5mA @f =fj,5 (70 ns speed)
Low standby power

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

CMOS for optimum speed/power

Functional Description

The CY62157CV25/30/33 are high-performance CMOS static
RAMs organized as 512K words by 16 bits. These devices
feature advanced circuit design to provide ultra-low active cur-
rent. This is ideal for providing More Battery Life™ (MoBL™)
in portable applications such as cellular telephones. The de-
vices also have an automatic power-down feature that signifi-
cantly reduces power consumption by 80% when addresses
are not toggling. The device can also be put into standby mode

512K x 16 Static RAM

reducing power consumption by more than 99% when dese-
lected (CE; HIGH or CE, LOW or both BLE and BHE are
HIGH). The input/output pins (1/0q 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 and CE, HIGH and WE
LOW).

Writing to the device is accomplished by taking Chip Enable 1
(CE,) and Write Enable (WE) inputs LOW and Chip Enable 2
(CE,) HIGH. If Byte Low Enable (BLE) is LOW, then data from
I/0 pins (/O through 1/05), is written into the location speci-
fied on the address pins (Ag through A;g). If Byte High Enable
(BHE) is LOW, then data from 1/O pins (I/Og through 1/045) is
written into the location specified on the address pins (Aq
through Aqg).

Reading from the device is accomplished by taking Chip
Enable 1 (CE,) and Output Enable (OE) LOW and Chip Enable
2 (CE,) HIGH 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 will appear on 1/0g to
1/05. If Byte High Enable (BHE) is LOW, then data from mem-
ory will appear on 1/Og to I/045. See the truth table at the back
of this data sheet for a complete description of read and write
modes.

The CY62157CV25/30/33 are available in a 48-ball FBGA
package.

Logic Block Diagram
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=7 CYPRESS MoBL™
Pin Configurations!® 2
FBGA (Top View)
1 2 3 4 5 6

E@E®EEE) |4

OCOOCION

D)) () |

OICOOCION

(e) (o) M) (2 (1) () | &

F

(DB @)(10) |

DEEIE) (o) |+
Maximum Ratings Static Discharge Voltage ........ccccceveiiiieeiiiiiiieeeee > 2001V

(per MIL-STD-883, Method 3015)

(_Above which the useful life may be impaired. For user guide- LatCh-up CUMeNt.........oooieiiiiiee e > 200 mA
lines, not tested.)
Storage Temperature .............cccveeeveeevennne. —65°C to +150°C Operating Range
Ambient Temperature with Ambient
Power Applied..........ccocoviiiiiiiiicn, —55°C to +125°C Device Range | Temperature Vee
Supply Voltage to Ground Potential...—0.5V t0 V¢emay + 0.5V CY62157CV25 | Industrial | —40°Cto+85°C | 2.2V to 2.7V
DC Voltage Ap?lied to Outputs CY62157CV30 2.7V to 3.3V
in High-Z Statel®]............cco.coooviiiris —0.5V to V¢ + 0.3V VIR v v
DC Input Voltagel................ooooovvevvren ~0.5V to Ve + 0.3V CY62157CV33 3.0V1036
Output Current into Outputs (LOW) ......cccceeeeviiinienenn. 20 mA

Product Portfolio

Power Dissipation (Industrial)
Operating (Icc)
Vcc Range Speed f=1MHz f=fmax Standby (Isgy)
Product | Veeminy | Veeyp)™ | Vecmax) Typ. | Max. | Typ.| Max. | Typ.H Max.
CY62157CV25| 2.2V 2.5V 2.7V 55ns |[1.5mA| 3mA | 7mA | 15 mA 6 UA 25 pA
70ns |[1L5mA| 3mA |55mA| 12 mA
CY62157CV30| 2.7V 3.0v 3.3V 55ns [1.5mA| 3mA | 7mA | 15mA 8 UA 25 pA
70ns |[1L5mA| 3mA |55mA| 12 mA
CY62157CV33| 3.0V 3.3V 3.6V 55ns [15mA| 3mA | 7mA [15mA | 10pA 30 pA
70ns |[1L5mA| 3mA |55mA| 12 mA
Notes:

1. NC pins are not connected to the die.
2. E3(DNU) can be left as NC or Vgg to ensure proper application.

3. Vi (min) = —2.0V for pulse durations less than 20 ns.

4. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vecqyp,), Ta = 25°C.
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Electrical Characteristics Over the Operating Range

CY62157CV25-55 | CY62157CV25-70
Parameter Description Test Conditions Min. | Typ.[*| Max. | Min.| Typ.[ | Max. | Unit
Von Output HIGH Voltage loy=-0.1 mA Vee = 2.2V 2.0 2.0 \Y
VoL Output LOW Voltage loL = 0.1 mA Vee = 2.2V 0.4 0.4 \%
Viy Input HIGH Voltage 1.8 Veet | 1.8 Veet | V
0.3v 0.3v
Vi Input LOW Voltage -0.3 0.6 [-0.3 0.6 \Y
Iix Input Leakage Current |GND <V, <Vcc -1 +1 | -1 +1 HA
loz Output Leakage Current (GND <V <V, -1 +1 -1 +1 MA
Output Disabled
lcc Vee Operating Supply f= fMAX = 1/tRC Vee = 2.7V 7 15 55 12 mA
Current _ lout = 0mMA
f=1MHz CMOS Levels 15 3 15 3
lsg1 Automatic CE CE; > Ve - 0.2V or CE, < 0.2V 6 25 6 25 | pA
Power-Down Current— |V|y > Ve — 0.2V or Vi < 0.2V,
CMOS Inputs f = fhax (Address and Data Only),
f =0 (OE,WE,BHE and BLE)
lSBZ Automatic CE El > VCC - 0.2V or CE2 <0.2v
Power-Down Current— |V > Vce — 0.2V or Vi <£0.2V,
CMOS Inputs f=0,Veec =27V
CY62157CV30-55 | CY62157CV30-70
Parameter Description Test Conditions Min. Typ.[4] Max. | Min. Typ.[4] Max. |Unit
VoH Output HIGH Voltage loy = -1.0 mA Vee = 2.7V 2.4 2.4 \%
VoL Output LOW Voltage lor=2.1mA Vee = 2.7V 0.4 04 | V
ViH Input HIGH Voltage 2.2 Veet 2.2 Veet| V
0.3v 0.3v
Vi Input LOW Voltage -0.3 0.8 |-0.3 08 | V
Iix Input Leakage Current GND <V, <V -1 +1 | -1 +1 | pA
loz Output Leakage Current  |GND < Vg < V¢, Output Disabled -1 +1 | -1 +1 | A
lcc Vee Operating Supply f= fMAX = 1/tRC Vee = 3.3V 7 15 55 12 mA
Current _ lour =0 mMA
f=1MHz CMOS Levels 1.5 3 15 3
Isg1 Automatic CE CE; > Ve — 0.2V or CE, < 0.2V 8 25 8 25 | pA
Power-Down Current— ViN = Ve — 0.2V or V) 0.2V,
CMOS Inputs f = fhax (Address and Data Only),
f=0 (OE,WE,BHE and BLE)
lSBZ Automatic CE El > VCC - 0.2V or CE2 <0.2Vv
Power-Down Current— ViN=Vee —0.2Vor Vi <0.2V,
CMOS Inputs f=0,Vee=3.3V
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== CYPRESS MoBL ™
CY62157CV33-55 CY62157CV33-70
Parameter Description Test Conditions Min. | Typ. | Max. | min. | Typ.*l | Max. | Unit
Von Output HIGH Voltage lon = -1.0 mA Vee = 3.0V 2.4 2.4 \%
VoL Output LOW Voltage |lo. = 2.1 mA Vee = 3.0V 0.4 0.4 Vv
Viy Input HIGH Voltage 2.2 Vet | 2.2 Veet+| V
0.3v 0.3V
Vi Input LOW Voltage -0.3 08 | 0.3 0.8 \Y
Iix Input Leakage GND <V,<Vcce -1 +1 -1 +1 HA
Current
loz Output Leakage GND < Vg < V¢, Output Disabled| -1 +1 -1 +1 HA
Current
lcc Vee Operating Supply |f= fMAX = 1/tRC Vee = 3.6V 7 15 55 12 mA
Current I =0mA
f=1MH QUT 1. 1.
z CMOS Levels >3 > | 3
Isg1 Automatic CE CE; > Ve — 0.2V or CE, < 0.2V 10 30 10 30 | pA
Power-Down ViN2Vee—0.2VorVy<0.2V,
Current—CMOS f = fhax (Address and Data Only),
Inputs f =0 (OE,WE,BHE,and BLE)
lSBZ Automatic CE El > VCC - 0.2V or CE2 <0.2v
Power-Down Cur- ViN2Vee—0.2VorVy<0.2V,
rent—CMOS Inputs |f=0, Ve = 3.6V
Capacitancel
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp=25°C,f=1MHz, 6 pF
Cout Output Capacitance Vee =Vec(yp) 8 pF
Thermal Resistance
Description Test Conditions Symbol BGA Unit
Thermal Resistance Still Air, soldered on a 3 x 4.5 inch, two-layer printed Oja 55 °C/W
(Junction to Ambient)[! circuit board
Thermal Resistance O;c 16 °C/W
(Junction to Case)!®!

Note:
5. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms
R1
Veg W ALL INPUT PULSES
OUTPUT Vee Typ S0 X 90%
10% 10%
30 pF R2 __CGND .
:I: Rise TIme: 1 V/ns —>> > Fall Time: 1 V/ns
INCLUDING
JIGAND ~
SCOPE
Equivalent to: THEVENIN EQUIVALENT
Rty
OUTPUTo A o Vry
Parameters 2.5V 3.0V 3.3V Unit
R1 16.6 1.105 1.216 K Ohms
R2 154 1.550 1.374 K Ohms
Ry 8.0 0.645 0.645 K Ohms
Vin 1.20 1.75 1.75 Volts
Data Retention Characteristics (Over the Operating Range)

Parameter Description Conditions Min. Typ.1 Max. Unit
Vpr V¢ for Data Retention 15 Veemax \
lccor Data Retention Current Ve =15V 4 20 HA

CE; >Vcc—0.2VorCE,<0.2V,
V|N > VCC —-0.2Vor V|N <0.2v
tcpr? Chip Deselect to Data 0 ns
Retention Time
trl®! Operation Recovery Time tre ns
Data Retention Waveform(7]
DATA RETENTION MODE ———>1 _
Vee Vee(min, Vpr> 1.5V 7 Veeminy
<— lcpr —> le— tg —
EL(L ) N
BHE.BLE N
or
CE, 7/

Note:
6.
7.

Full Device AC operation requires linear Ve ramp from Vpg t0 Veemin,) > 100 pis or stable at Veg(miny >100 ps.
BHE.BLE is the AND of both BHE and BLE. Chip can be deselected by either disabling the chip enable signals or by disabling both BHE and BLE.
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SW|tch|ng Characteristics Over the Operating Rangel®!
55 ns 70 ns

Parameter Description Min. Max. Min. Max. Unit
Read Cycle
tre Read Cycle Time 55 70 ns
tan Address to Data Valid 55 70 ns
tona Data Hold from Address Change 10 10 ns
tace CE, LOW and CE, HIGH to Data Valid 55 70 ns
tboE OE LOW to Data Valid 25 35 ns
t, 70 OE LOW to Low-Z! 5 5 ns
thzoE OE HIGH to High-z!% 10l 20 25 ns
t 7cE CE, LOW and CE, HIGH to Low-Z!°! 10 10 ns
thzce CE; HIGH or CE, LOW to High-Z!% 10l 20 25 ns
tpy CE, LOW and CE, HIGH to Power-up 0 0 ns
trp CE; HIGH or CE, LOW to Power-down 55 70 ns
toBE BHE/BLE LOW to Data Valid 55 70 ns
t, 7tV BHE/BLE LOW to Low-Z!! 5 5 ns
thzBE BHE/BLE HIGH to High-Z!% 19 20 25 ns
Write Cyclell?]
twe Write Cycle Time 55 70 ns
tsce CE; LOW and CE, HIGH to Write End 45 60 ns
taw Address Set-up to Write End 45 60 ns
tya Address Hold from Write End ns
tsa Address Set-up to Write Start ns
trwe WE Pulse Width 45 50 ns
taw BHE/BLE Pulse Width 50 60 ns
tsp Data Set-up to Write End 25 30 ns
thp Data Hold from Write End 0 0 ns
thzwE WE LOW to High-ZI®: 10] 20 25 ns
tL2WE WE HIGH to Low-z[°] 5 5 ns
Notes:

8. Test conditions assume signal transition time of 5 ns or less, timing reference levels of Ve (yp.)/2, input pulse levels of 0 to Vecgyp.), and output loading of
the specified |, /loy and 30-pF load capacitance.
9. Atany given 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, zye for

any given device.

10. thzog: thzce tzees and tyzwe transitions are measured when the outputs enter a high-impedance state.
11. When both byte enables are toggled together this value is 10 ns.

12. The internal Write time of the memory is defined by the overlap of WE, CEl =V, BHE and/or BLE = Vi, CEy =

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 set-up and hold timing should be referenced to the edge of the
signal that terminates the Write.
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Switching Waveforms

|
My,
@

Read Cycle No. 1 (Address Transition Controlled)[3. 14]

ADDRESS }x{

- taa
[e—— topa ——>

DATA OUT PREVIOUS DATA VALID —<><>< * DATA VALID

X

tre

Read Cycle No. 2 (OE Controlled) * %

ADDRESS><
_X4 tre %
B N V
CE 7/ N
’ tacE N
OE N V4
N /] — tHzBe >
BHE/EEE—————-“5
N
B tzee ™ < tHzoe
«— IpoE
le— t —
e— t 70 —> HZCE HIGH

HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID H

- tizce < trp —>}
Vce < tpu \J lec
% N
SUPPLY 50% 50% N
CURRENT Isg
Notes:
13. Device is continuously selected. OE, CE; = V|, BHE and/or BLE =V, , CE, = V).

14. WE is HIGH for Read cycle. _
15. Address valid prior to or coincident with CE;, BHE, BLE transition LOW and CE, transition HIGH.
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Switching Waveforms (continued)
Write Cycle No. 1 (ﬁ Controlled)[lz' 16,17]
twe
ADDRESS X ><
tsce
CE1 \é\ /
CE, 7[ \
taw tHa —>
€ lsp — > 1 tpwg ———————>
WE N 4
RO 7
BHE/BLE Q{ tsw ' /
oF A4
tsp > thp
DATA 1/0 >(NOT518>< ><>< < DATA)y VALID
< thzoE
. _— [12, 16, 17]
Write Cycle No. 2 (CE; or CE, Controlled)
twe
ADDRESS X X
<«—— tscE
CE, k \\ /l
CE, 7_/ \\
- tSA >
< taw € tha >
_ - twe >
BHE/BLE \éi tBw /
oF A4
< tsp > tHD
DATA 1/0 >(NOTE18 >< ><>< < DATAy VALID
< thzoe
Notes:
16. Data I/O is high-impedance if OE = V.
17. If CEl goes HIGH or CE, goes LOW simultaneously with WE HIGH, the output remains in a high-impedance state.
18. During this period, the I/Os are in output state and input signals should not be applied.
Page 8 of 13
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=25 CYPRESS
Switching Waveforms (continued)
Write Cycle No. 3 (ﬁ Controlled, OE LOW) e
twe
ADDRESS X X
tsce
CE, \é\ /
CE, 7[ \ N
BHE/BLE N tow i
< taw Pre— tHa >
e——tsp —> < tpwe
__ \ Y/
WE ROK 7
le—— tgp > tHD
DATAI/O NOTE 18 ><><><>< >< DATAy VALID >
tuzwe <— tzwe

Write Cycle No. 4 (BHE/BLE Controlled, OE LOW)!”!

ADDRESS ><
CE N

twe

ZAN\

CE/ 7[
tsce >
taw Pty —>
e \_i taw 74
——— tgp —>
tpwe > /

N/

WE \'S
te—— tgp tup

DATA |/o><><>< NOTE 18 ><><>_

Page 9 of 13
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MoBL™

Typical DC and AC Characteristics

(Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vecpyp.) Ta = 25°C.)

Operating Current vs. Supply Voltage

14.0 14.0 14.0
MoBL MoBL
12,0/ MoBL 12.0 12.0
~ 10.0 ~ 10.0
2 100 g 2
E ~ =
5 8.0 (f = faxo 55NS) < 8.0 (f = fae 550S) 5 8.0 (f = fmax, 55ns)
= ] = el R (F = frrame 70NS)
6.0 — (f = fax, 70NS) 6.0 6.0
4.0 4.0 4.0
2.0 2.0 2.0
(f=1MHz) (f=1 MHz) (f=1 MHz)
0.0 0.0 0.0
22 25 27 27 30 33 30 33 a6

SUPPLY VOLTAGE (V)

SUPPLY VOLTAGE (V)

Standby Current vs. Supply Voltage

SUPPLY VOLTAGE (V)

12.0 12.0
12.0 MoBL
10.0 10.0
10.0 ~ ~
g MoBL 3 MoBL 3 g0 — |
2 80 s 80 o O
aa} % %
= - T 60
6-0 6.0 .
40 4.0 4.0
2.0 2.0 2.0
0 0 0
22 25 27 27 30 33 30 33 36
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
Access Time vs. Supply Voltage
60 60 60
MoBL MoBL MoBL
50 50 50 \
40 40 40
% 30 % 30 % 30
£ £ =
<<
2 20 2 20 £ 20
10 10 10
0 0 0
22 25 27 27 30 33 3.0 33 36

SUPPLY VOLTAGE (V)

SUPPLY VOLTAGE (V)

SUPPLY VOLTAGE (V)
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# CYPRESS MoBL ™
Truth Table
CE; CE, WE OE BHE BLE Inputs/Outputs Mode Power
H X X X X X High 2 Deselect/Power-Down Standby (Isg)
X L X X X X High 2 Deselect/Power-Down Standby (Isg)
X X X X H H High Zz Deselect/Power-Down Standby (Isg)
L H H L L L Data Out (I/0Og-1/015) | Read Active (Icc)
L H H L H L Data Out (I/0o-1/07); | Read Active (Icc)
1/0g—1/045in High Z
H H L L H Data Out (1/0Og—1/045); | Read Active (Icc)
1/0g—1/07 in High Z
L H H H L L High 2 Output Disabled Active (Icc)
L H H H H L High 2 Output Disabled Active (Icc)
L H H H L H High Zz Output Disabled Active (Icc)
L H L X L L Data In (I/0o—1/Oy5) | Write Active (Icc)
L H L X H L Data In (1/0g—1/07); Write Active (Icc)
1/0g—1/045 in High Z
L H L X L H Data In (1/0Og-1/045); | Write Active (Icc)
1/0g—1/07 in High Z
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Ordering Information
Speed (ns) Ordering Code Package Name Package Type Operating Range
70 CY62157CV25LL-70BAI BA48F 48-ball Fine-pitch BGA Industrial
CY62157CV30LL-70BAI
CY62157CV33LL-70BAI
55 CY62157CV30LL-55BAI
CY62157CV33LL-55BAl

il
g
@

Package Diagram

48-Ball (6 mm x 10 mm x 1.2 mm) FBGA BA48F

BOTTOM VIEW
PIN 1 CORNER

80.05 @1{C
q} 2025 @c|AlB]

#0.30+0.05(48X)

T10P VIEW

PIN 1 CORNER

1

T2 3 45 6 5 5 4.3 2 1

N

CHONOHORORY)

t
l . - so0olcoo
ﬁ 00 O0l00O0
g |o 000000
D | 000000
000000
Ooolooo

@O0 00@

10,004+ 0,20
1
l
10,00+0.20

T omMma o  »
T OTMmMmo o »

L
0751~

[BF———6.00£0.20

[BF—<+——6.00£020—t
A 0.15(4x)

-—40.95

[ |

% T T NT T VT T

[ SEATING PLANE

—= = 0,2140,05

51-85128-*B

1,20 MAX —=

MoBL, MoBL2, and More Battery Life are trademarks of Cypress Semiconductor Corporation. All product and company names
mentioned in this document may be the trademarks of their respective holders.
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Document Title: CY62157CV25/30/33 MoBL™ 512K x 16 STATIC RAM
Document Number: 38-05014

Issue Orig. of
REV. ECN NO. Date Change Description of Change

*x 106184 05/10/01 | HRT/MGN | New Datasheet — Advance Information

*A 107241 07/24/01 MGN Make Corrections to Advance Information.

Added 55 ns hin.
*B 109621 03/11/02 MGN Change from Advance Information to Final
*C 114218 05/01/02 GUG/ Improved Typical & Max ¢ values
MGN
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