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CY62147EV30 MoBL®

FPERFORM

Features

» Very high speed: 45 ns
» Temperature ranges
— Industrial: —40°C to +85°C
— Automotive-A: —40°C to +85°C
— Automotive-E: —40°C to +125°C
» Wide voltage range: 2.20V-3.60V
* Pin compatible with CY62147DV30
« Ultra low standby power
— Typical standby current: 1 pA
— Maximum standby current: 7 pA (Industrial)
« Ultra low active power
— Typical active current: 2mA @ f =1 MHz
« Easy memory expansion with CE and OE features
* Automatic power down when deselected
* CMOS for optimum speed and power

» Offered in Pb-free 48-ball VFBGA and 44-pin TSOPII
packages

» Byte power down feature
Functional Description [l

The CY62147EV30 is a high performance CMOS static RAM
organized as 256K words by 16 bits. This device features

Logic Block Diagram

4-Mbit (256K x 16) Static RAM

advanced circuit design to provide ultra low active current.
This 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 when addresses are not toggling.
Placing the device into standby mode reduces power
consumption by more than 99% when deselected (CE HIGH
or both BLE and BHE are HIGH). The input and output pins
(10g through 1045) are placed in a high impedance state when:

« Deselected (CE HIGH)
« Outputs are disabled (OE HIGH)

» Both Byte High Enable and Byte Low Enable are disabled
(BHE, BLE HIGH)

« Write operation is active (CE LOW and WE LOW)

To write to the device, take Chip Enable (CE) and Write Enable
(WE) inputs LOW. If Byte Low Enable (BLE) is LOW, then data
from 10 pins (I0g through 107) is written into the location
specified_on the address pins (A through A47). If Byte High
Enable (BHE) is LOW, then data from 10 pins (IOg through
1045) is written into the location specified on the address pins
(AO through A17)

To read from the device, take Chip Enable (CE) 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 10, to 10;. If
Byte High Enable (BHE) is LOW, then data from memory
appears on |0g to 1045. See the “Truth Table” on page 9 for a
complete description of read and write modes.
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-or hest practice recommendations, refer to the Cypress application note AN1064, SRAM System Guidelines.
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CY62147EV30 MoBL®

Product Portfolio

Power Dissipation
Speed .
Product Range Vcc Range (V) (ns) Operating Icc (MA)
Standby Igg, (1A)
f=1MHz f=f0
Min Typ[2] Max Typ[2] Max Typ[2] Max Typ[2] Max
CY62147EV30LL | Ind’l/Auto-A 22 3.0 3.6 45 ns 2 25 15 20 1 7
CY62147EV30LL Auto-E 2.2 3.0 3.6 55 ns 2 3 15 25 1 20
Pin Configurations
The figure that follows show the 48-ball VFBGA and 44-pin TSOP Il pinouts.!® 4l
44-Pin TSOP II
48-Ball VFBGA Top View
Top View
Q
A4 O 44 1 As
1 2 4
3 5 °© As[]2 43 1 As
A3 42 [0 A7
@ @ A4 41 [0 OE
A5 40 [] BHE
(o) @D () (A (@) (o) ceds  wpa
oHs  Sebion
10, ]9 36 [1 1043
103 []10 35 [1 1042
() E) () () (e
Vss []12 33 0 Vee
Cec) (o) (0) () () ()
105 []14 31 0 1049
106 []15 30 [ 109
167016 29 [ 10g
WE []17 28 [1 NC
SOOOCE
A6 []19 26 [1 Ag
A1s5 []20 251 Aqg
A4 ] 21 24 [0 Aqq
A1z []22 23 [ Aqp
Notes
2. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vec = Vegtyp) Ta = 25°.
3. NC pins are not connected on the die.
4. Pins H1, G2, and H6 in the BGA package are address expansion pins for 8 Mb, 16 Mb, and 32 Mb, respectively.
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CY62147EV30 MoBL®

Maximum Ratings

Output Current into Outputs (LOW) .....cooocviiriieeinenn. 20 mA

ic Disch Voltage .ooovvvvveeeiiies >2001V
Exceeding the maximum ratings may shorten the battery life Statu_: 'S(_: arge voltage 00
4 C (MIL-STD-883, Method 3015)
of the device. User guidelines are not tested. Latch up G ) 200 mA
>
Storage Temperature ..........c.ccccccvveeeeeennene. —-65°C to + 150°C e m
Ambient Temperature with Operating Range
Power Applied .......coooeviiiiiiieeee -55°C to + 125°C -
. Ambient Y|
Supply Voltage to Ground Device Range Temperature Vee
Potential ........... s —0.3Vto + 3.9V (Veemax + 0-3V)  [0Y62147EV30LL | Ind'Auto-A |40°C to +85°C | 2.2V to
DC Voltage Applied to Outputs - - 36V
in High-Z State [>61__........ —0.3V t0 3.9V (Voomax + 0-3V) Auto-E | -40°Cto+125°C|
DC Input Voltage [561 ... —0.3V t0 3.9V (Veemax + 0-3V)
Electrical Characteristics
Over the Operating Range
L. . 45 ns (Ind’l/Auto-A) 55 ns (Auto-E) .
Parameter| Description Test Conditions - > - > Unit
Min Typ[ 1l Max Min Typ[ Il Max
Vou Output HIGH loy =-0.1 mA 2.0 2.0 \%
Voltage lon = —1.0 MA, Vg > 2.70V 24 24 v
VoL Output LOW  [Ig = 0.1 mA 0.4 0.4 v
Voltage loL = 2.1 MA, Ve = 2.70V 04 04 v
Viy Input HIGH Voo = 2.2V to 2.7V 1.8 Voe+03| 1.8 Vee+03| V
Voltage Veo= 2.7V t0 3.6V 2.2 Veo+03| 2.2 Vec+03] Vv
V”_ Input LOW VCC =22V to 2.7V -0.3 0.6 -0.3 0.6 \%
Voltage Veo= 2.7V t0 3.6V 03 08 | 03 0.8 v
lix Input Leakage |GND <V, <V -1 +1 —4 +4 pA
Current
loz Output Leakage |GND <V < V¢, Output Disabled | -1 +1 -4 +4 pA
Current
ICC VCC Operating f= fmax = 1/tRC VCC = VCC(max) 15 20 15 25 mA
Supply Current [z _ loutr =0 mA
f=1MHz CMOS levels 2.5 2 3
lsg1 Automatic CE  |CE > V¢ — 0.2V 1 7 1 20 uA
Power Down ViN2Vee—0.2V,V)y<0.2V
Current — f = fhax (Address and Data Only),
CMOS Inputs f=0 (OE, BHE, BLE and WE),
VCC = 3.60V
lsgp 1] Automatic CE  |CE > Vg — 0.2V 1 7 1 20 nA
Power Down |V, > Ve - 0.2V or Viy < 0.2V,
Current — f=0, Vg = 3.60V
CMOS Inputs
Capacitance
For all packages.[9]
Parameter Description Test Conditions Max Unit
Cn Input Capacitance Tp=25°C,f=1MHz, 10 pF
Cout Output Capacitance Vee = Vecyp) 10 pF
Notes

5. ViL(min) = —2.0V for pulse durations less than 20 ns.
Vin(max) = Ve *+ 0.75V for pulse durations less than 20 ns.

6.
7. Full device AC operation assumes a minimum of 100 ps ramp time from 0 to Vg(min) and 200 ps wait time after V¢ stabilization.

8. Only chip enable (CE) 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.
9. Tested initially and after any design or process changes that may affect these parameters.
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==27 CYPRESS CY62147EV30 MoBL®

Thermal Resistance!®

.y i VFBGA TSOP I .
Parameter Description Test Conditions Package Package Unit
Oa Thermal Resistance Still Air, soldered on a 3 x 4.5 inch, two-layer 75 77 °C/W
(Junction to Ambient) printed circuit board
O,c Thermal Resistance 10 13 °C/W
(Junction to Case)

AC Test Loads and Waveforms
Figure 1. AC Test Load and Waveforms

R1
Vg Ot ALL INPUT PULSES
OUTPUT - Vee S0 K 90%
GND 10% 10%
30 pFG:I: g R2 Rise Time = 1 V/ns < | |« Fall Time =1 V/ns
INCLUDING=- —
JIG AND ~ -
SCOPE Equivalent to: THEVENIN EQUIVALENT
Rt
OUTPUTo oV
Parameters 2.50V 3.0V Unit

R1 16667 1103 Q

R2 15385 1554 Q

Rty 8000 645 Q

Vi 1.20 1.75 Vv
Data Retention Characteristics
Over the Operating Range
Parameter Description Conditions Min | Typ (2 | Mmax | Unit
VpRr V¢ for Data Retention 1.5 \Y
loccpr®!  |Data Retention Current Vo= 1.5V, CE > Ve —0.2V, Ind’l/Auto-A 08 | 7 | uA

V|N > VCC —-0.2Vor V|N < 0.2V Auto-E 12

tcpr ) Chip Deselect to Data Retention Time 0 ns
tg 10 Operation Recovery Time tre ns

Data Retention Waveform!'"]
Figure 2. Data Retention Waveform

DATA RETENTION MODE ———

o’
Vee Vecmin Vpr> 1.5V / Vecmin
tcpr = 1— tr —

st L0 R

Notes
10. Full device operation requires linear Ve ramp from Vpg to Vecmin) > 100 ps or stable at Veg(miny = 100 ps.
11. BHE.BLE is the AND of both BHE and BLE. Deselect the chip by either disabling the chip enable signals or by disabling both BHE and BLE.
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=27 CYPRESS CY62147EV30 MoBL®

Switching Characteristics

Over the Operating Range [12: 131
45 ns (Ind’l/Auto-A) 55 ns (Auto-E)
Parameter Description Unit
Min Max Min Max
Read Cycle
tre Read Cycle Time 45 55 ns
tan Address to Data Valid 45 55 ns
toHA Data Hold from Address Change 10 10 ns
tacE CE LOW to Data Valid 45 55 ns
tooe OE LOW to Data Valid 22 25 ns
tiz0e OE LOW to LOW Zz'4l 5 5 ns
tizoe OE HIGH to High z['# 15] 18 20 ns
tizee CE LOW to Low z['4] 10 10 ns
tuzce CE HIGH to High zl'4 191 18 20 ns
try CE LOW to Power Up 0 0 ns
tep CE HIGH to Power Down 45 55 ns
toee BLE/BHE LOW to Data Valid 45 55 ns
t, 78E BLE/BHE LOW to Low ZI'4 10 10 ns
tuzpe BLE/BHE HIGH to HIGH z[14. 9] 18 20 ns
Write Cyclel'®!
twe Write Cycle Time 45 55 ns
tsce CE LOW to Write End 35 40 ns
taw Address Setup to Write End 35 40 ns
tha Address Hold from Write End 0 0 ns
tsa Address Setup to Write Start 0 0 ns
towe WE Pulse Width 35 40 ns
tew BLE/BHE LOW to Write End 35 40 ns
tsp Data Setup to Write End 25 25 ns
tup Data Hold from Write End 0 0 ns
tizwe WE LOW to High-z['#: 15] 18 20 ns
t 7wE WE HIGH to Low-Z["4] 10 10 ns

Notes

12. Test conditions for all parameters other than tri-state parameters assume signal transition time of 3 ns (1V/ns) or less, timing reference levels of Vcc((yp)/Z, input
pulse levels of 0 to Ve typ), @nd output loading of the specified Ig /oy as shown in the “AC Test Loads and Waveforms” on page 4.

13. AC timing parameters are subject to byte enable signals (BHE or BLE) not switching when chip is disabled. See application note AN13842 for further clarification.

14. At any temperature and voltage condition, tyzcg is less than t, zcg, thzgg is less than t zgE, tzog is less than t o, and tyzwe is less than t z g for any device.

15. thz0E, tHzce, thzee, and tyzye transitions are measured when the outputs enter a high impedance state.

16. The internal write time of the memory is defined by the overlap of WE, CE = V|, BHE, BLE, or both =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 must be referenced to the edge of the signal that terminates the write.
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—==2# CYPRESS CY62147EV30 MoBL®

Switching Waveforms

Read Cycle No. 1 (Address Transition Controlled)'”> 18]
Figure 3. Read Cycle No. 1

A4

tre

ADDRESS

t

|

t AA
OHA

»|
DATA OUT PREVIOUS DATAVALD K X X >}< DATA VALID

Read Cycle No. 2 (OE Controlled)!8 19!

Figure 4. Read Cycle No. 2

/ \<
ADDRESS X /|
_ -« trc >
CE 5 /
N 74— tpp —
«< tace > <— tHzcE —>
OE — T\
N
t thzoe —>
|l«——— DOE 3]
—_— \| [*— fizoe —>
BHE/BLE N jl
< tizege —>
l«— toBE >
le— t 7gg ———» HIGH
HIGHMPEDANCE IMPEDANCE
DATA OUT DATA VALID
«—— ti7cE ———»
< tpy —>
Vee 50% 50% Ne
SUPPLY \_ Isp
CURRENT
Notes o o
17. The device is continuously selected. OE, CE =V, , BHE, BLE, or both =V, .
18. WE is HIGH for read cycle. . o
19. Address valid before or similar to CE and BHE, BLE transition LOW.
Pane R nf 12
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—=—=27 CYPRESS CY62147EV30 MoBL®

Switching Waveforms (continued)
Write Cycle No. 1 (WE Controlled)!'6: 20. 21]
Figure 5. Write Cycle No. 1

\

-« twe

ADDRESS X X
t >
E %( SCE /

<_tHA—>

A

\

taw
[ tsgp —— — tpnE

A

N

BHE/BLE \\ \ Xi taw
OE / 7/ ty

tsp

DATA 10 >< NOTE 22 ><>< < DATAN

< tHzoE >

Y
A
y°©

A

Write Cycle No. 2 (CE Controlled)!'6: 20. 21]
Figure 6. Write Cycle No. 2

Y

A

twe

ADDRESS X X

«—— tgcg —— >
& N NN DA W
: tsa oy > e tn >
WE tpwe
N /
BRE/BLE NN tow " Lz
OE ¥
< tsp >« tp
DATA 10 < NOTE 22 % ><>< < DATA

€ thzoe >

Notes o
20. Data 10 is high impedance if OE = V|.
21.1f CE goes HIGH simultaneously with WE =V, the output remains in a high impedance state.
22. During this period, the 10s are in output state. Do not apply input signals.
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= ypriss CY62147EV30 MoBL®

Switching Waveforms (continued)

Write Cycle No. 3 (WE Controlled, OE LOW)2"]
Figure 7. Write Cycle No. 3

L/

twe

ADDRESS X X

< tsce

A

\

BHE/BLE N taw 1 Z

- taw >l typ —>
I < tsa > < tpwE >
WE B \| [
RONNR 7
tHp
- tsp > (—»
DATA 10 < NOTE 22 ><><>< >< DATAN >
thzwe «— tLzwe —>

Write Cycle No. 4 (BHE/BLE Controlled, OE LOW)2"]
Figure 8. Write Cycle No. 4

< twe

ADDRESS X X
CE N W

tsce
taw > s >
taw /

A

A

BHE/BLE N

<—tSA—>

WE \ \\<€ tewe /

A
AN

thzwe t
D E— tSD - HD
DATA IO ><>< NOTE 22 ><><><>< DATA|N >
— tizwe
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PERFORM

Truth Table
CE WE OE | BHE | BLE I0s Mode Power

H X X X X |HighZ Deselect/Power down Standby (lsg)

L X X H H [HighZ Deselect/Power down Standby (lgg)

L H L L L |Data Out (I0¢—1045) Read Active (Icc)

L H L H L |Data Out (I0g—107); Read Active (Icc)
0g—1045in High Z

L H L L H |Data Out (I0g—1015); Read Active (Icc)
[0g—107 in High Z

L H H L L High Z Output Disabled Active (Icc)

L H H H L High Z Output Disabled Active (Icc)

L H H L H |HighZz Output Disabled Active (Icc)

L L X L L |DataIn (I0¢g—1045) Write Active (Icc)

L L X H L |Data In (10¢—-107); Write Active (Icc)
0g—1045in High Z

L L X L H |Data In (I0g—1045); Write Active (Icc)
10g—107 in High Z

Ordering Information
S([:‘ese;d Ordering Code Biaacsl’(;g:g Package Type O%ear:élgg
45 CY62147EV30LL-45BVI 51-85150 48-ball Very Fine Pitch Ball Grid Array Industrial
CY62147EV30LL-45BVXI 51-85150  |48-ball Very Fine Pitch Ball Grid Array (Pb-free)
CY62147EV30LL-45ZSXI 51-85087  |44-pin Thin Small Outline Package Il (Pb-free)
45 CY62147EV30LL-45BVXA 51-85150 48-ball Very Fine Pitch Ball Grid Array (Pb-free) Automotive-A
55 CY62147EV30LL-55ZSXE 51-85087 44-pin Thin Small Outline Package Il (Pb-free) Automotive-E

Contact your local Cypress sales representative for availability of these parts.

Doaciiment # RQA-0R440 Rav *F
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Package Diagrams
Figure 9. 48-Ball VFBGA (6 x 8 x 1 mm), 51-85150

TOP VIEW BOTTOM VIEW

A1 CORNER
200sME)
2025 MEAB ‘ ‘

A1 CORNER
\ 20.30£0.05(48X)
12 3 45 6 6 5 4 3

.

o™
A
>

A ® 0 0|0
5 —® 00000 |
c 000000 |c
s 0 n SH g ocoolooo |o
g £ LD 000000 e
K : = H 000000 |f
G s 000000 |6
H TOOOTT H

[B }—<=—— 600010 ——

[B}—<4=——600t010 ——

0.55 MAX.

LN N N N N

SEATING PLANE

—= =~—7 0.21£0.05

-

51-85150-*D

0.26 MAX.
1.00 MAX
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PERFORM

Package Diagrams (continued)
Figure 10. 44-Pin TSOP Il, 51-85087

DIMENSION IN MM (INCH)
MAX
NIN.

22 . PIN 1 LD.
__l l EEEEEEEEEEEEEEEEEEEEEL
g s
S e
2 y
[ N
=B =
L) 44_l HHHHHEHHHHHEHHHHEEHHHEE\ EJECTOR PIN
TOP_ VIE BOTTOM VIEW
4000016) 1 _ 10.262 <0.404)
st~ |- R BASE PLANE 10058 03963
/ - 0210 0.0083)
ST Ui iR Tt N 0120 000475
. 18517 <0729 ' L0000 0597 (0.0235)
R B3Iz OED - & L 0% .
g% ) SEATING U406 001605
og o PLANE
s el 51-85087-*A
N i

MoBL is a registered trademark, and More Battery Life is a trademark of Cypress Semiconductor. All product and company names
mentioned in this document are the trademarks of their respective holders.

Document #: 38-05440 Rev. *E Page 11 of 12

© Cypress Semiconductor Corporation, 2004-2007. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the
use of 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



CY62147EV30 MoBL®

Document History Page

Document Title: CY62147EV30 MoBL® 4-Mbit (256K x 16) Static RAM
Document Number: 38-05440

ECN NO.

Issue Date

Orig. of
Change

Description of Change

201861

01/13/04

AJU

New Data Sheet

247009

See ECN

SYT

Changed from Advanced Information to Preliminary

Moved Product Portfolio to Page 2

Changed Vcc stabilization time in footnote #8 from 100 us to 200 us
Removed Footnote #15(t, gg) from Previous Revision

Changed Iccpgr from 2.0 pA to 2.5 pA

Changed typo in Data Retention Characteristics(tg) from 100 ps to tgc ns
Changed toya from 6 ns to 10 ns for both 35 ns and 45 ns Speed Bin
Changed tyzoE, thzee, tHzwe from 12 to 15 ns for 35 ns Speed Bin and 15 to
18 ns for 45 ns Speed Bin

Changed tgcg and tgyy from 25 to 30 ns for 35 ns Speed Bin and 40 to 35 ns
for 45 ns Speed Bin

Changed tyzcg from 12 to 18 ns for 35 ns Speed Bin and 15 to 22 ns for 45
ns Speed Bin

Changed tgp from 15 to 18 ns for 35 ns Speed Bin and 20 to 22 ns for

45 ns Speed Bin

Changed tpog from 15 to 18 ns for 35 ns Speed Bin

Changed Ordering Information to include Pb-Free Packages

*B

414807

See ECN

ZSD

Changed from Preliminary information to Final

Changed the address of Cypress Semiconductor Corporation on Page #1
from “3901 North First Street” to “198 Champion Court”

Removed 35ns Speed Bin

Removed “L” version of CY62147EV30

Changed ball E3 from DNU to NC.

Removed redundant foot note on DNU.

Changed I¢¢ (Max) value from 2 mA to 2.5 mA and I (Typ) value from
1.5 mA to 2 mA at f=1 MHz

Changed Ic¢ (Typ) value from 12 mA to 15 mA at f = fi, ¢

Changed Iggq and Igg, Typ values from 0.7 pA to 1 pA and Max values from
25puAto 7 pA.

Changed Igcpgr from 2.5 pAto 7 pA.

Added IccpR typical value.

Changed AC test load capacitance from 50 pF to 30 pF on Page #4.
Changed t| ;o from 3 ns to 5 ns

Changed t| 7cg, t zge and t sy from 6 ns to 10 ns

Changed tyzcg from 22 ns to 18 ns

Changed tpye from 30 ns to 35 ns.

Changed tgp from 22 ns to 25 ns.

Updated the package diagram 48-pin VFBGA from *B to *D

Updated the ordering information table and replaced the Package Name
column with Package Diagram.

*C

464503

See ECN

NXR

Included Automotive Range in product offering
Updated the Ordering Information

*D

925501

See ECN

VKN

Added Preliminary Automotive-A information
Added footnote #9 related to Igg, and Iccpr
Added footnote #14 related AC timing parameters

*E

1045701

See ECN

VKN

Converted Automotive-A and Automotive -E specs from preliminary to final
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