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- EMBEDDED IN TOMORROW™

Cypress Semiconductor Corporation — An Infineon Technologies Company
198 Champion Court, San Jose, CA 95134. Tel: (408) 943-2600

PRODUCT INFORMATION NOTIFICATION

PIN: PIN202702 Date: July 06, 2020
Subject: Datasheet Specification Changes for Select 4-Mbit MoBL® SRAM Industrial Parts

To: VICKI KNAUF
IHS
Icsourcing@ihs.com

Change Type: Minor

Description of Change:

Cypress announces datasheet changes for the industrial-grade 90nm 3.0V and 5.0V 4-Mbit
MoBL® family of asynchronous SRAMs. The intent behind these changes is to ensure
consistency in the current and future 4-Mbit MoBL SRAM products. Details on the updates to
some DC specifications have been provided as an attachment to this notification.

There are no changes to ordering part numbers. Product datasheets can be downloaded from
the Cypress Website (www.cypress.com).

Part Numbers Affected: 50
See the attached ‘Affected Parts List’ file for a list of all part numbers affected by this change.

Approximate Implementation Date:
This change will be implemented effective with the date of this notification.

Anticipated Impact:
Products manufactured are completely compatible with existing product from form, fit,
functional, parametric, and quality performance perspectives.

Cypress also recommends that customers take this opportunity to review these changes against
current application notes, system design considerations and customer environment conditions
to assess impact (if any) to their application.

Method of Identification:
Cypress maintains traceability of product to wafer level, including wafer fabrication location,
through the lot number marked on the package.

Response Required:
This is an information only announcement. No response is required.
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For additional information regarding this change, contact your local sales representative or
contact the PCN Administrator at pcn_adm@cypress.com.

Sincerely,

Cypress PCN Administration
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Item

Marketing Part Number

Description

—

CYB62146ELL-45Z28XI

4-Mbit (256K x 16) Static RAM

)
2 |CY62146ELL-45ZSXIT 4-Mbit (256K x 16) Static RAM
3 |CY62146ESL-4578X 4-Mbit (256K x 16) Static RAM
4 |CY62146ESL-45ZSXIT 4-Mbit (256K x 16) Static RAM
5 |CY62146EV30LL-45BVXI |4-Mbit (256K x 16) Static RAM
6 |CY62146EV30LL-45BVXIT |4-Mbit (256K x 16) Static RAM
7 |CY62146EV30LL-4578X| |4-Mbit (256K x 16) Static RAM
8 |CY62146EV30LL-45Z8XIT |4-Mbit (256K x 16) Static RAM
9 |CY621472E30LL-45Z8X| |4-Mbit (256K x 16) Static RAM
10 |CY621472E30LL-45ZSXIT [4-Mbit (256K x 16) Static RAM
11 |CY62147EV30LL-45B2X]  |4-Mbit (256K x 16) Static RAM
12 |CY62147EV30LL-45B2XIT [4-Mbit (256K x 16) Static RAM
13 |CY62147EV30LL-45BVI 4-Mbit (256K x 16) Static RAM
14 |CY62147EV30LL-45BVIT  [4-Mbit (256K x 16) Static RAM
15 |CY62147EV30LL-45BVXI [4-Mbit (256K x 16) Static RAM
16 |CY62147EV30LL-45BVXIT [4-Mbit (256K x 16) Static RAM
17 |CY62147EV30LL-45Z2SXI|  |4-Mbit (256K x 16) Static RAM
18 |CY62147EV30LL-45ZSXIT |4-Mbit (256K x 16) Static RAM
19 |CY62148ELL-4528XI 4-Mbit (512K x 8) Static RAM
20 |CY62148ELL-45ZSXIT 4-Mbit (512K x 8) Static RAM
21 |CY62148ELL-558XI 4-Mbit (512K x 8) Static RAM
22 |CY62148ELL-558XIT 4-Mbit (512K x 8) Static RAM
23 |CY62148ESL-55ZAXI 4-Mbit (512K x 8) Static RAM
24 |CY62148ESL-55ZAXIT 4-Mbit (512K x 8) Static RAM
25 |CY62148EV30LL-45BVI 4-Mbit (512K x 8) Static RAM
26 |CY62148EV30LL-45BVIT ]4-Mbit (512K x 8) Static RAM
27 |CY62148EV30LL-45BVXI ]4-Mbit (512K x 8) Static RAM
28 |CY62148EV30LL-45BVXIT J4-Mbit (512K x 8) Static RAM
29 |CY62148EV30LL-452SX!| ]4-Mbit (512K x 8) Static RAM
30 |CY62148EV30LL-45ZSXIT J4-Mbit (512K x 8) Static RAM
31 |CY62148EV30LL-558XI] 4-Mbit (512K x 8) Static RAM
32 |CY62148EV30LL-55SXIT  J4-Mbit (512K x 8) Static RAM
33 |CG7689AA 4-Mbit (256K x 16) Static RAM
34 |CG7689AAT 4-Mbit (256K x 16) Static RAM
35 |CG7690AA 4-Mbit (256K x 16) Static RAM
36 |CG7690AAT 4-Mbit (256K x 16) Static RAM
37 |CG7780AA 4-Mbit (256K x 16) Static RAM
38 |CG7782AA 4-Mbit (256K x 16) Static RAM
39 |CG7782AAT 4-Mbit (256K x 16) Static RAM
40 |CGB8187AA 4-Mbit (256K x 16) Static RAM
41 |CG8187AAT 4-Mbit (256K x 16) Static RAM
42 |CG8202AA 4-Mbit (256K x 16) Static RAM
43 |CG8202AAT 4-Mbit (256K x 16) Static RAM
44 |CG8830AM 4-Mbit (256K x 16) Static RAM
45 |CG8830AMT 4-Mbit (256K x 16) Static RAM
46 |CG8875AM 4-Mbit (512K x 8) Static RAM
47 |CG8875AMT 4-Mbit (512K x 8) Static RAM
48 |CG8887AM 4-Mbit (512K x 8) Static RAM
49 |CGOO79AA 4-Mbit (256K x 16) Static RAM
50 |JCGOO079AAT 4-Mbit (256K x 16) Static RAM




Current Spec New Spec Unit
Parameter Description Typical Maximum Typical Maximum
| Veo = Vocima) 15 20 15 20 A
[ ting supply current
| lour = 0MA CMOS levels 2 25 35 6 mA
TCE2 Ve 0.2V,
Vin2 Vee= 0.2V, ¥y £0.2V,
[ A“‘“’““: /CCEM";';”E"d:W” = f g, {acldress and data only), 1 7 25 7 WA
current — CMOS inputs
P f=0{/OE, /BHE, /BLE and /WE),
Vep= 360V
JCE2 Ve 0.2V,
. Autornatic /CE power-down V2 Voo — 0.2 Var Y £0.2Y, . ; o ; "
current — CMOS inputs v 20w
Data Retention Sp
Current Spec New Spec Unit
Parameter Description Typical Maximum Typical Maximum
JCE 2 Vo =02V,
lecon Data retention current = Voo = Vor 1 7 3 88 HA

Vinz Voo —0.2VOr Viy 0.2V
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Please note that Cypress is an Infineon Technologies Company.

The document following this cover page is marked as “Cypress” document as this is the
company that originally developed the product. Please note that Infineon will continue
to offer the product to new and existing customers as part of the Infineon product

portfolio.

Continuity of document content

The fact that Infineon offers the following product as part of the Infineon product
portfolio does not lead to any changes to this document. Future revisions will occur
when appropriate, and any changes will be set out on the document history page.

Continuity of ordering part numbers

Infineon continues to support existing part numbers. Please continue to use the
ordering part numbers listed in the datasheet for ordering.

www.infineon.com
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CY62147EV30 MoBL

~a»” EMBEDDED IN TOMORROW™ 4-Mbit (256K X 16) Static RAM

Features

m Very high speed: 45 ns
m Temperature ranges

a Industrial: =40 °C to +85 °C
m Wide voltage range: 2.20 V to 3.60 V
m Pin compatible with CY62147DV30
m Ultra low standby power

o Typical standby current: 2.5 pA
0 Maximum standby current: 7 pA (Industrial)

m Ultra low active power
o Typical active current: 3.5 mAatf=1 MHz
m Easy memory expansion with CE M'and OE features

m Automatic power-down when deselected

m Complementary metal oxide semiconductor (CMOS) for
optimum speed and power

m Available in Pb-free 48-ball very fine ball grid array (VFBGA)
(single/dual CE option) and 44-pin thin small outline package
(TSOP) Il packages

m Byte power-down feature

Functional Description

The CYB2147EV30 is a high performance CMOS static RAM
(SRAM) organized as 256K 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

Logic Block Diagram

DATA IN DRIVERS

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 percent when deselected (CE
HIGH or both BLE and BHE are HIGH). The inputand output pins
(I/Og through 1/045) are placed in a high impedance state when:

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

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

m Write operation is active (ﬁ 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 1/O pins (I/Og through 1/O7) is written into the location
specified_on the address pins (Ag through A47). If Byte High
Enable (BHE) is LOW, then data from 1/O pins (I/Og through
I/045) is written into the location specified on the address pins
(Ag through A47).

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 I/Og to 1/O5. If
Byte High enable (BHE) is LOW, then data from memory appears
on |/Og to 1/045. See the Truth Table on page 11 for a complete
description of read and write modes.

For a complete list of related documentation, click here.

ROW DECODER

256K x 16

RAM Array

<> /0-1/0;

SENSE AMPS

> 1/05-1/045

la=

iy

COLUMN DECODER

POWER DOWN CE_ ? ? ¢ T ? ¢ ?
BHE

CIRCUIT BIE o o3 oo

< < < <<

Note

pli==

1. BGA packaged device js offered in single CE and dual CE options. In this data sheet, for a dual CE device, CE refers to the internal logical combination of E1 and
CE> such that when CE is LOW and CE; is HIGH, CE is LOW. For all other cases CE is HIGH.

Cypress Semiconductor Corporation -
Document Number: 38-05440 Rev. *T

198 Champion Court .

San Jose, CA 95134-1709 . 408-943-2600
Revised June 26, 2020
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Product Portfolio

Power Dissipation
Speed :
Product Range Ve Range (V Operating | mA
g cc Range (V) (ns) p g lcc (mA) Standby lsgy (1A)
f=1MHz f=fimax
Min | Typ® [ Max Typl | Max | Typ™ | Max | Typ® | Max
CY62147EV30LL | Industrial 22 3.0 3.6 45 3.5 6 15 20 25 7

Pin Configurations

Figure 1. 48-ball VFBGA pinout (Single Chip Enable) [> 4 Figure 2. 48-ball VFBGA pinout (Dual Chip Enable) [ 4
1 2 3 4 5 6

EE (0 |a EE R |
COOGON CEOOGCL
(299 () () ()0 o (099 () () (21 |°
OO0 (@)l o
O OCCICON: CROCCON
QI OOCICN RICCOCCAL
() EEI @) o (o3 EI@)() o
OOOOOCN OEEEIED) v

Figure 3. 44-pin TSOP Il pinout !

AsO 440 As
Az ]2 430 As
A3 20A
A4 41 [0 OE
AoOs 40 0 BHE
CEL]6 39 1 BLE
/0o 7 38 [0 /045
1105 9 36 [0 /043
1/03]10 351 /045
VCC E 11 34 :l VSS
VSS 012 331 VCC
1704113 32 [ /04,
1105 14 31 [0 1/04g
1/0s[] 15 30 [ 1/0g
07016 29 1 1/0g
WE [[17 28 1 NC
A7 18 27 0 Ag
Ate []19 26 [0 Ag
A15 20 251 Aqg
At 21 24 [0 Aqq
A1z ] 22 23 [0 Aqy

Notes
2. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vs = VCC(typ), Tpo=25°C.
3. NC pins are not connected on the die.
4. Pins H1, G2, and H6 in the BGA package are address expansion pins for 8Mb, 16Mb, and 32Mb, respectively.

Document Number: 38-05440 Rev. *T Page 3 of 20



&= CYPRESS

~ag»> EMBEDDED IN TOMORROW

CY62147EV30 MoBL

Maximum Ratings

Exceeding the maximum ratings may impair the useful life of the
device. User guidelines are not tested.

Storage temperature ... —65°Cto+ 150 °C
Ambient temperature

with power applied ... —-55°Cto +125°C
Supply voltage

to ground potential ........ -0.3V1to+3.9V (Vegmaxy + 0.3V)

DC voltage applied to outputs
in High Z state 561 . -0.3V10 3.9V (Veemay * 03 V)

Electrical Characteristics

Over the Operating Range

DC input voltage P81 ... —0.3 V10 3.9V (Veg(max + 0.3 V)
Output current into outputs (LOW) ... 20 mA
Static discharge voltage

(MIL-STD-883, method 3015) .......ccoovviiiiiiei >2001V
Latch-up current ... >200 mA
Operating Range

; Ambient [71
Device Range Temperature Vee

CY62147EV30LL | Industrial |-40°Cto+85°C|22Vt0 3.6V

L. . 45 ns (Industrial) .
Parameter Description Test Conditions - 5 Unit
Min Typ[ 1 Max
VoH Output HIGH voltage lop =—0.1 mA 20 - - \
loy =—1.0 MA, Ve >2.70 V 2.4 - - Vv
VoL Output LOW voltage loL = 0.1 mA - - 0.4 \
loL = 2.1 MA, Vo =270V - - 0.4 Vv
Vg Input HIGH voltage Vee=22V1t027V 1.8 - Vec+03 |V
Vee=27Vto36V 22 - Vect03 |V
ViL Input LOW voltage Vee=22Vt027V -0.3 - 0.6 \
Vee=27V1t036V -0.3 - 0.8 \
Iix Input leakage current GND £V £Vee -1 - +1 PA
loz Output leakage current GND £V £V, output disabled -1 - +1 pA
lcc Ve operating supply f=fnax = 1Mtre Vee = Veemax) - 15 20 mA
current — loyr = 0 MA _
F=1MHz CMOS levels 35 6
lsg1®! Automatic CE power-down [CE > Vee— 0.2V, - 25 7 7
current — CMOS inputs ViNZ2Vee—-02V, V0.2V,
f = fhax (2ddress and data only),
f=0 (OE, BHE, BLE and WE),
VCC =360V
lsgo el Automatic CE power-down [CE >Vee—-02V, - 25 7 pA
current — CMOS inputs Vin>Vec—-02VorVy<02YV,
f=0, Vog = 3.60 V
Notes
5. Vi min) = —2.0 V for pulse durations less than 20 ns.
6. Vigmax)= Ve + 0.75 V for pulse durations less than 20 ns.
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. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegiyp), Ta =25 °C.
9. Chip enable (CE) and byte enables (BHE and BLE) need to be tied to CMOS levels to meet the Igg¢ / Isg2 / Iccpr spec. Other inputs can be left floating.

Document Number: 38-05440 Rev. *T
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CY62147EV30 MoBL
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~ag»> EMBEDDED IN TOMORROW
Capacitance
Parameter [10] Description Test Conditions Max Unit
CiNn Input capacitance Ta=25°C, f=1MHz, Ve = Veegyp) 10 pF
Court Output capacitance 10 pF
Thermal Resistance
Parameter [10] Description Test Conditions 48'322¥:92GA 44'52;1:523 I unit
Oya Thermal resistance Still Air, soldered on a 3 x 4.5 inch, 4210 55.52 °C/W
(junction to ambient) two-layer printed circuit board
Oyc Thermal resistance 23.45 16.03 °C/W
(junction to case)
AC Test Load and Waveforms
Figure 4. AC Test Load and Waveforms
R1
Voo 00— w— ALL INPUT PULSES
OUTPUT Vee SO { 90%
GND 10%. 10%
30 PFI EE R2 Rise Time =1 V/ns - Fall Time =1 V/ns
INCLUDING = —|—
JIGAND ~ -
SCOPE Equivalent to: THEVENIN EQUIVALENT
Rh
OUTPUTe VWA o V1H
Parameters 250V 30V Unit
R1 16667 1103 Q
R2 15385 1554 Q
RtH 8000 645 Q
ViH 1.20 1.75 \
Note
10. Tested initially and after any design or process changes that may affect these parameters.
Document Number: 38-05440 Rev. *T Page 5 of 20
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Data Retention Characteristics

Over the Operating Range

Parameter Description Conditions Min Typ (1 Max Unit
Vpr Ve for data retention 1.5 - - \
locpr 12 Data retention current Voc =15V, CE>Vge-02V, - 3 8.8 A

V|N > VCC —-02Vor V|N < 02V
tcor [13] Chip deselect to data retention 0 - - ns
time
tr (4 Operation recovery time 45 - - ns

Data Retention Waveform
Figure 5. Data Retention Waveform 15, 18]
DATA RETENTION MODE —————
Voo Vecmin Vpr2 1.5V 7 [~ Vecming
EEor |<— tcor — tr

sess 7770 R

Notes

11. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at V¢ = VCC(typ) Tp=25°C.

12. Chip enable (CE) and byte enables (BHE and BLE) need to be tied to CMOS levels to meet the lsg1/ Isg2 / lccpr spec. Other inputs can be left floating.
13. Tested initially and after any design or process changes that may affect these parameters.

14. Full device operation requires linear V¢ ramp from Vpg to VCC(mm =100 us or stable at Vg ml8 >100ps. _

15. BGA packaged device is offered in single CE and dual CE options. In this data sheet, fora dual E device, CE refers to the intemal logical combination of CE1 and
CE, such that when CE4 is LOW and CE5 is HIGH, CE is LOW. For all other cases CE is HIG

16.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.

Document Number: 38-05440 Rev. *T Page 6 of 20
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Switching Characteristics

Over the Operating Range

L. 45 ns (Industrial) .

Parameter [17: 18] Description - Unit
Min | Max

Read Cycle
tre Read cycle time 45 - ns
tan Address to data valid - 45 ns
tona Data hold from address change 10 - ns
tace CE LOW to data valid - 45 ns
tooe OE LOW to data valid - 22 ns
tizoe OE LOW to low Z [19] 5 - ns
tizoe OE HIGH to high z [19. 201 - 18 ns
ti7cE CE LOW to low Z [19] 10 - ns
trzee CE HIGH to high z [9.20] - 18 ns
tpu CE LOW to power-up 0 - ns
tPo CE HIGH to power-down - 45 ns
tpBE BLE/BHE LOW to data valid - 45 ns
tLz8E BLE/BHE LOW to low Z [19:21] 5 - ns
tuzBE BLE/BHE HIGH to high z [19.20] - 18 ns
Write Cycle (22, 23]
twe Write cycle time 45 - ns
tseg CE LOW to write end 35 - ns
taw Address setup to write end 35 - ns
tha Address hold from write end - ns
tsa Address setup to write start - ns
tewe WE pulse width 35 - ns
tsw BLE/BHE LOW to write end 35 - ns
tsp Data setup to write end 25 - ns
tHo Data hold from write end 0 - ns
trrwe WE LOW to high z [9.20] - 18 ns
tLwE WE HIGH to low Z [ 10 - ns
Notes

17. 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 Vog(typ)/2, input pulse

levels of 0 to Vcytyp), and output loading of the specified I /Ion @s shown in the Figure 4 on page 5.

18. In 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 Notes AN13842 and AN66311. However, the issue has been fixed and in production now, and hence, these Application Notes
are no longer applicable. They are available for download on our website as they contain information on the date code of the parts, beyond which the fix has been in

production.

19. At any temperature and voltage condition, t. 7 is less than t_ zcE, tzge is less than t| 7gg, thzoE is less than t zog, and tyzye is less than t 7y for any device.

20. t 7o, thzces tHzee, and tyang transitions are measured when the outputs enter a high impedance state.

21.1f both byte enables are toggled together, this value is 10 ns.

22. 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.
23. The minimum write cycle pulse width for Write Cycle No. 3 (WE Controlled, OE LOW) should be equal to the sum of tsD and tHZwE.

Document Number: 38-05440 Rev. *T
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Switching Waveforms

Figure 6. Read Cycle No. 1 (Address Transition Controlled) (24, 29]
< tre >
ADDRESS X

< tAA
l«— ¢ )
OHA

»l
DATA OUT PREVIOUS DATA VALID —<><>< )‘( DATA VALID

Figure 7. Read Cycle No. 2 (OE Controlled) [25 26, 27]

>/ \<
ADDRESS N 7
_ <€ tRC >
CE ™\ /
N\ 74— tpp —
< tace > <«— tzee —>
OE \
N
t tHzoe —
< DOE
_ \| [« tzoe —> /
BHE/BLE N 7
[ thzge —>

\4

l«— toBE
t
< lzBE — > HIGH

HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID

«—— t7cE ———>

l«——— tpy —>»

Vee 50% 50%\—
SUPPLY N— | B
CURRENT

Notes
24. The device is continuously selected. OE, CE = V|, BHE, BLE, or both =V, .

25.WE is HIGH for read cycle. _ _
26. BGA packaged device is offered in single CE and dual CE options. In this data sheet, fora dual CE device, CE refers to the internal logical combination of CE

and CE5 such that when CE is LOW and_CE» is HIGH, CE is LOW. For all other cases CE is HIGH.
27. Address valid before or similar to CE and BHE, BLE transition LOW.

Document Number: 38-05440 Rev. *T Page 8 of 20



ﬁ‘CYPRESS“ CY62147EV30 MoBL

~ag»> EMBEDDED IN TOMORROW

Switching Waveforms (continued)
Figure 8. Write Cycle No. 1 (WE Controlled) [28. 29, 30, 31]

< twe

ADDRESS X X

>

tsce >
CE \§( /
< taw >|e— typ —>
-« tsa > - tpwe >
WE Y 4
RO 7
- N\ taw >
BHE/BLE N
— /
OE ‘A t
-« tsp >
DATA I/O >< NOTE 32 ><>< DATA
< thzoE >

Figure 9. Write Cycle No. 2 (CE Controlled) [28: 29, 30, 31]

- twe »
ADDRESS X X
-« tsce >
2 AMMIMNMINNNNN X WA
i fo taw - > tha >
__ < tone -

" R /
BHE/BLE \ XQ tew

\

Lz

oOF 4
< tsp >l—>»| tp
DATA 1/0 < NOTE 32 ><>< < DATAp,
<€ tyzoe >

Notes

28.BGA packaged device is offered in single CE and dual CE options. In this data sheet, for a dual CE device, CE refers to the internal logical combination of CE
and CEj such that when CE is LOW and CE5 is HIGH, CE is LOW. For all other cases CE is HIGH.

29. 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 anclthoId timing must be referenced to the edge of the signalthat terminates the write.

30. Data I/O is high impedance if OE = V5.

31.1f CE goes HIGH simultaneously with WE = V|, the output remains in a high impedance state.

32. During this period, the 1/Os are in output state. Do not apply input signals.

Document Number: 38-05440 Rev. *T Page 9 of 20
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Switching Waveforms (continued)
Figure 10. Write Cycle No. 3 (WE Controlled, OE LOW) [33.34.39]

< twe >
ADDRESS X X
< tsce >
cE N L
BHE/BLE \§< tew - /
<€ tAV\/ > | tHA —>
_ ——tgy, —> < tPwE
WE NNNW /
N N /
tvp
< tsp > |—>
DATA 1/O norezs IO IK DATA ).
thzwe <« tzne —

Figure 11. Write Cycle No. 4 (BHE/BLE Controlled) 33 34

>

twe

ADDRESS X X

A

CE %R /
<€ tAVV | — tHA —>
_ \|= taw >/
BHE/BLE ‘ /
< tsa >
— N\« trwe - /
TE NNNNNNK
thzwe t
= - tsp HD
pata o X X NotEss S DATA )
l€«— tizwe
Notes

33. BGA packaged device is offered in single CE and dual CE options. In this data sheet, for_a dual CE device, CE refers to the internal logical combination of CE
and CE, such that when CE is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH

34. If CE goes HIGH simultaneously with WE = V|, the output remains in a high impedance state.

35. The minimum write cycle pulse width should be equal to the sum of tsD and tHzwE.

36. During this period, the I/Os are in output state. Do not apply input signals.

Document Number: 38-05440 Rev. *T Page 10 of 20
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CY62147EV30 MoBL

Truth Table

ceE P3| WwE OE BHE | BLE 1/0s Mode Power
H X X X X High Z Deselect/Power-down Standby (lsg)
L X X H H High Z Deselect/Power-down Standby (lsg)
L H L L L  |Data out (I/Og—1/O45) Read Active (Icc)
L H L H L Data out (I/Og—1/O7); Read Active (Icc)
I/Og—1/O45in High Z
L H L L H |Data out (I/Og—1/O45); Read Active (lec)
1/Og—1/O7 in High Z
L H H L L High Z Output disabled Active (Icc)
L H H H L High Z Output disabled Active (Iec)
L H H L H High Z Output disabled Active (Icc)
L L X L L Data in (I/Og—1/O45) Write Active (Iec)
L L X H L Data in (I/Og—1/O7); Write Active (Icc)
I/Og—1/O45in High Z
L L X L H [Data in (I/Og-1/O15); Write Active (Iec)
[/Og—1/O7 in High Z
Notes

37.BGA packaged device js offered in single CE and dual CE options. In this data sheet, for a dual CE device, CE refers to the internal logical combination of CE 1 and
CE such that when CE is LOW and CE; is HIGH, CE is LOW. For all other cases CE is HIGH. . o

38. For the Dual.Chip Enable device, CE refers to the internal logical combination of CE | and CE, such that when CE, is LOW and CE; is HIGH, CE is LOW. For all
other cases CE is HIGH. Intermediate voltage levels are not permitted on any of the Chip Enable pins (CE for the Single Chip Enable device; CE | and CE for the

Dual Chip Enable device).

Document Number: 38-05440 Rev. *T
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Ordering Information

S([::]esd Ordering Code B?:;rggrﬁ Package Type 0%‘:’:&2‘9
45 |CY62147EV30LL-45BVI 51-85150 |48-ball VFBGA 39 Industrial
CY62147EV30LL-45BVXI 51-85150 |48-ball VFBGA (Pb-free) 39
CY62147EV30LL-45B2XI 51-85150 |48-ball VFBGA (Pb-free) [40
CYB62147EV30LL-45ZSXI 51-85087 |44-pin TSOP Type Il (Pb-free)

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

Ordering Code Definitions

Cy 621 4 7 E V30 LL - 45 XX X |

| —

Notes

39. This BGA package is offered with single chip enable.

40. This BGA package is offered with dual chip enable.

Document Number: 38-05440 Rev. *T

Temperature Range: | = Industrial
Pb-free

Package Type: XX = ZS or BV or B2
Z8S = 44-pin TSOP Type Il

BV = 48-ball VFBGA

B2 = 48-ball VFBGA Dual Chip Enable

Speed Grade: 45 ns

Low Power

Voltage Range: V30 = 3 V Typical
Process Technology: E = 90 nm

Bus Width: 7 = x 16

Density: 4 = 4-Mbit

Family Code: 621 = MoBL SRAM family
Company ID: CY = Cypress

Page 12 of 20



a‘CYPRESSN CY62147EV30 MoBL

~gg»” EMBEDDED IN TOMORROW

Package Diagrams
Figure 12. 48-ball VFBGA (6.0 x 8.0 x 1.0 mm) Package Outline, 51-85150
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T
.
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|
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1 ——r— ° o 0 |
| c O O — (datum A)
1
| » 0 o——
| ‘ """ &b
| A !
|
1 8 3|4 5 @
I & oa0c] (zx) |
PR _DEML A TS
li_ I — ' '
SEATING PLANE
T oo o— Fka [o10 Ic]
t [o.10 [c]
0.28 max TTTA
sbum/D DETAIL A
DIMENSIONS NOTES:
SYMBOL
MIN, NOM, MAX, 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.51-2009.
A B B 1.00 2. ALL DIVENSIONS ARE IN MILLIMETERS,
A 0.18 - - 3. BALL POSITION DESIGNATION PER JEPSS, SECTION 3, SPP-020,
A2 - - 081 4. [eJREPRESENTS THE SOLDER BALL GRID PITCH,
D 8.00 BSC
= 00550 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D DIRECTION,
o 525550 SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
= 375850 n 1S THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE
s A MD X ME.
VE 5 DIMENSION 'b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE
n 48 PARALLEL TO DATUM C.
2> 025 0.3 035 “SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE
ek 0.75BSC THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
D 0.75 8SC
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW
sD 0.375 BSC
SE 0.375 BSC SDTOR"SE" =0.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" =eD/2 AND "SE" = eE/2.

8. "+"INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK METALIZED
MARK, INDENTATION OR OTHER MEANS.

51-85150 *1
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Package Diagrams (continued)
Figure 13. 44-pin TSOP 1l (18.4 x 10.2 x 1.194 mm) Package Outline, 51-85087
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1194 €0.047> A‘
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PKG WEIGHT: REFER TO PMDD SPEC

51-85087 *F
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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 degree Celsius

CE Chip Enable MHz megahertz

CMOS Complementary Metal Oxide Semiconductor HA microampere

I10 Input/Output us microsecond

OE Output Enable mA milliampere

SRAM Static Random Access Memory ns hanosecond

TSOP  |Thin Small Outline Package ‘ ohm

VFBGA | Very Fine-Pitch Ball Grid Array SF S:lffarad

WE Write Enable W watt

Document Number: 38-05440 Rev. *T
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Document History Page

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

Revision ECN SUan;f:ion Description of Change
* 201861 01/13/2004 [New data sheet.
*A 247009 07/27/2004 |Changed status from Advanced Information to Preliminary.

Updated Operating Range:

Updated Note 7 (Replaced 100 ps with 200 ps).

Updated Data Retention Characteristics:

Changed maximum value of lccpr parameter from 2.0 pA to 2.5 pA.

Changed minimum value of tg parameter from 100 ps to tge ns.

Updated Switching Characteristics:

Changed minimum value of toqa parameter from 6 ns to 10 ns corresponding to both 35 ns
and 45 ns speed bins.

Changed maximum value of tpog parameter from 15 ns to 18 ns corresponding to 35 ns
speed bin.

Changed maximum value of tyzo, tHzge, tHzwe parameters from 12 ns to 15 ns
corresponding to 35 ns speed bin and from 15 ns to 18 ns corresponding to 45 ns speed bin.
Changed minimum value of tscg, tgyy parameters from 25 ns to 30 ns corresponding to
35 ns speed bin and from 40 ns to 35 ns corresponding to 45 ns speed bin.

Changed maximum value of tyzcg parameter from 12 ns to 18 ns corresponding to 35 ns
speed bin and from 15 ns to 22 ns corresponding to 45 ns speed bin.

Changed minimum value oftgp parameter from 15 ns to 18 ns corresponding to 35 ns speed
bin and from 20 ns to 22 ns corresponding to 45_ns speed bin.

Removed Note “If both Byte Enables (BHE and BLE) are toggled together then this value
is 6 ns min. Otherwise this value is 3 ns min.” and its reference in t zgg parameter.
Updated Ordering Information:

Updated part numbers.

*B 414807 12/16/2005 |Changed status from Preliminary to Final.

Removed 35 ns speed bin related information in all instances across the document.
Removed “L” version (of CY62147EV30) related information in all instances across the
document.

Updated Product Portfolio:

Changed typical value of “Operating loc” from 1.5 mA to 2 mA corresponding to “f =1 MHz".
Changed maximum value of “Operating Icc” from 2 mA to 2.5 mA corresponding to

“f=1 MHz".

Changed typical value of “Operating Ic¢” from 12 mA to 15 mA corresponding to “f = f, ..
Updated Pin Configurations:

Updated figure “48-ball VFBGA pinout” (Replaced DNU with NC in ball E3).

Removed Note “DNU pins have to be left floating or tied to Vg5 to ensure proper application.”
and its reference.

Updated Electrical Characteristics:

Changed typical value of |o¢ parameter from 12 mA to 15 mA corresponding to Test
Condition “f = fay -

Changed typical value of I parameter from 1.5 mA to 2 mA corresponding to Test
Condition “f =1 MHz”.

Changed maximum value of |loc parameter from 2 mA to 2.5 mA corresponding to Test
Condition “f =1 MHz”.

Changed typical value of Iggq Isgp parameters from 0.7 pAto 1 pA.

Changed maximum value of Isg |sgo parameters from 2.5 uAto 7 pA.

Updated AC Test Load and Waveforms:

Changed AC Test Load Capacitance from 50 pF to 30 pF.

Updated Data Retention Characteristics:

Added typical value of Iccpr parameter.

Changed maximum value of |oopr parameter from 2.5 pAto 7 pA.

Document Number: 38-05440 Rev. *T Page 16 of 20



&= CYPRESS

~ag»> EMBEDDED IN TOMORROW

CY62147EV30 MoBL

Document History Page (continued)

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

Revision ECN SUana'f;'on Description of Change
*B (cont.) | 414807 12/16/2005 |Updated Switching Characteristics:

Changed minimum value of t| yog parameter from 3 ns to 5 ns.
Changed minimum value of t| zcg, tLzgE, tLzwE Parameters from 6 ns to 10 ns.
Changed maximum value of tzcg parameter from 22 ns to 18 ns.
Changed minimum value of tpyyg parameter from 30 ns to 35 ns.
Changed minimum value of tgp parameter from 22 ns to 25 ns.
Updated Ordering Information:
Updated part numbers.
Removed “Package Name” column.
Added “Package Diagram” column.
Updated Package Diagrams:
spec 51-85150 — Changed revision from *B to *D.
Updated to new template.

*C 464503 05/25/2006 |Added Automotive-E Temperature Range related information in all instances across the
document and assigned Preliminary status (shaded the area) in required places.
Added 55 ns speed bin related information in all instances across the document.
Updated Ordering Information:
Updated part numbers.

*D 925501 04/09/2007 |Added Automotive-A Temperature Range related information in all instances across the
document and assigned Preliminary status (shaded the area) in required places.
Updated Electrical Characteristics:
Added Note 9 and referred the same note in Iggy parameter.
Updated Data Retention Characteristics:
Added Note 12 and referred the same note in Iccpr parameter.
Updated Switching Characteristics:
Added Note 18 and referred the same note in “Parameter” column.

*E 1045701 05/07/2007 |Changed status of Automotive-A and Automotive-E Temperature Range related information
from Preliminary to Final (unshaded the area).

*F 2577505 | 10/03/2008 |Updated Ordering Information:
Updated part numbers.
Updated to new template.

*G 2681901 04/01/2009 [Updated Ordering Information:
Updated part numbers.

*H 2886488 | 03/02/2010 |Updated Truth Table: —
Added Note 38 and referred the same note in “CE” column.
Updated Package Diagrams:
spec 51-85150 — Changed revision from *D to *E.
spec 51-85087 — Changed revision from *A to *C.
Updated to new template.

* 3109050 | 12/13/2010 |Changed Table Footnotes to Notes in all instances across the document.
Updated Ordering Information:
No change in part numbers.
Added Ordering Code Definitions.
Updated Package Diagrams:
spec 51-85150 — Changed revision from *E to *F.

*J 3123973 | 01/31/2011 |Removed Automotive-A and Automotive-E Temperature Range related information in all
instances across the document.
Updated Ordering Information:
Updated part numbers.
Added Acronyms and Units of Measure.

Document Number: 38-05440 Rev. *T

Page 17 of 20



a‘CYPRESS“ CY62147EV30 MoBL

~ag»> EMBEDDED IN TOMORROW

Document History Page (continued)

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

Revision ECN Suanaifesion Description of Change
*K 3296744 | 08/09/2011 |Updated Functional Description:

Updated description.

Updated Electrical Characteristics:

Updated Note 9.

Referred Note 9 in Igg¢ parameter.

Updated Data Retention Characteristics:

Updated Note 12.

Updated Switching Characteristics:

Added Note 21 and referred the same note in the description of t_ygg parameter.
Completing Sunset Review.

*L 3456837 | 12/06/2011 [Updated Package Diagrams:

spec 51-85150 — Changed revision from *F to *G.
spec 51-85087 — Changed revision from *C to *D.
Updated to new template.

*M 3724736 | 08/23/2012 (Fixed typo errors.
Minor clean-up.
Completing Sunset Review.

*N 4102445 | 08/22/2013 |Updated Switching Characteristics:

Updated Note 18.

Updated Package Diagrams:

spec 51-85150 — Changed revision from *G to *H.
spec 51-85087 — Changed revision from *D to *E.
Updated to new template.

Completing Sunset Review.

*O 4576526 | 11/21/2014 |Updated Functional Description:

Added “For a complete list of related documentation, click here.” at the end.
Updated Switching Characteristics:

Added Note 23 and referred the same note in “Write Cycle”.

Updated Switching Waveforms:

Added Note 35 and referred the same note in Figure 10.

*P 4918858 | 09/14/2015 |Updated Switching Waveforms: _
Updated Figure 11 (Updated caption only (Removed “OE LOW")).
Updated to new template.

Completing Sunset Review.

*Q 5445135 | 09/22/2016 |Updated Thermal Resistance:

Updated values of ® 5 and ©,c parameters corresponding to all packages.
Updated to new template.

Completing Sunset Review.

*R 5984537 | 12/05/2017 |Updated Cypress Logo and Copyright.

*S 6548255 | 04/17/2019 |Updated Package Diagrams:
spec 51-85150 — Changed revision from *H to *I.
Updated to new template.

*T 6899706 | 06/26/2020 |Updated Features:

Changed value of “Typical standby current” from 1 pA to 2.5 pA.

Changed value of “Typical active current” from 2 mA to 3.5 mA.

Updated Product Portfolio:

Changed typical value of “Operating Icc” from 2 mA to 3.5 mA corresponding to “f = 1 MHz".
Changed maximum value of “Operating Icc” from 2.5 mA to 6 mA corresponding to

“f=1 MHz".

Changed typical value of “Standby Iggy” from 1 pA to 2.5 pA.

Document Number: 38-05440 Rev. *T Page 18 of 20
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Document History Page (continued)

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

Revision ECN Suanaifesion Description of Change

*T (cont.) | 6899706 | 06/26/2020 [Updated Electrical Characteristics:

Changed typical value of I parameter from 2 mA to 3.5 mA corresponding to Test
Condition “f =1 MHz”.

Changed maximum value of lo¢ parameter from 2.5 mA to 6 mA corresponding to Test
Condition “f =1 MHz”.

Changed typical value of Iggq parameter from 1 pA to 2.5 pA.

Changed typical value of |gg, parameter from 1 pA to 2.5 pA.

Updated Data Retention Characteristics:

Changed typical value of Iccpr parameter from 0.8 pA to 3 pA.

Changed maximum value of |copr parameter from 7 pA to 8.8 pA.

Updated Package Diagrams:

spec 51-85087 — Changed revision from *E to *F.

Updated to 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 Cypress Locations.

Products

Arm® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers
PSoC

Power Management ICs
Touch Sensing

USB Controllers
Wireless Connectivity

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb
cypress.com/wireless

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community

Community | Code Examples | Projects | Video | Blogs |
Training | Components

Technical Support
cypress.com/support

© Cypress Semiconductor Corporation, 2004-2020. This document is the property of Cypress Semiconductor Corporation and its subsidiaries (“Cypress”). This document, including any software or
firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress
reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or cther intellectual property
rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress hereby grants
you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce
the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or
indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are infringed by the Software (as provided by
Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the
Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing
device can be absolutely secure. Therefore, despite security measures implemented in Cypress hardware or software products, Cypress shall have no liability arising out of any security breach, such
as unauthorized access to or use of a Cypress product. CYPRESS DOES NOT REPRESENT, WARRANT, OR GUARANTEE THAT CYPRESS PRODUCTS, OR SYSTEMS CREATED USING
CYPRESS PRODUCTS, WILL BE FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATA LOSS OR THEFT, OROTHER SECURITY INTRUSION (collectively, “Security
Breach”). Cypress disclaims any liability relating to any Security Breach, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any Security Breach. In
addition, the products described in these materials may contain design defects or errors known as errata which may cause the product to deviate from published specifications. To the extent permitted
by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or
circuit described in this document. Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. It is the
responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. “High-Risk Device”
means any device or system whose failure could cause personal injury, death, or property damage. Examples of High-Risk Devices are weapons, nuclear installations, surgical implants, and other
medical devices. “Critical Component” means any component of a High-Risk Device whose failure to perform can be reasonably expected to cause, directly or indirectly, the failure of the High-Risk
Device, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any use of
a Cypress product as a Critical Component in a High-Risk Device. You shall indemnify and hold Cypress, its directors, officers, employees, agents, affiliates, distributors, and assigns harmless from
and against all claims, costs, damages, and expenses, arising out of any claim, including claims for product liability, personal injury or death, or property damage arising from any use of a Cypress
product as a Critical Component in a High-Risk Device. Cypress products are not intended or authorized for use as a Critical Component in any High-Risk Device except to the limited extent that (i)
Cypress'’s published data sheet for the product explicitly states Cypress has qualified the product for use in a specific High-Risk Device, or (ii) Cypress has given you advance written authorization to
use the product as a Critical Component in the specific High-Risk Device and you have signed a separate indemnification agreement.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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The document following this cover page is marked as “Cypress” document as this is the
company that originally developed the product. Please note that Infineon will continue
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CY62146E MoBL

MRk TN 4-Mbit (256K x 16) Static RAM

Features

m Very high speed: 45 ns
m Wide voltage range: 45V1to 55V

m Ultra low standby power
o Typical standby current: 2.5 pA
0 Maximum standby current: 7 pA

m Ultra low active power
o Typical active current: 3.5 mA atf=1 MHz

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

m Complementary metal oxide semiconductor (CMOS) for
optimum speed and power

m Available in Pb-free 44-pin thin small outline package (TSOP)
Type Il package

Functional Description

The CY62146E is a high performance CMOS static RAM
organized as 256K words by 16 bits. This device features
advanced circuit design to provide ultra low actlve current. It is
ideal for providing More Battery Life™ (MoBL ) in portable
applications. The device also has an automatic power down
feature that reduces power consumption when addresses are

Logic Block Diagram

not toggling. Placing the device into standby mode reduces
power consumption by more than 99% when deselected (CE
HIGH). The input and output pins (1/Og through 1/O45) are placed
in a high impedance state when the device is deselected (CE
HIGH), the 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 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 /O pins (I/Og through 1/O7) is written into the location
specified_on the address pins (Ag through Aq7). If Byte High
Enable (BHE) is LOW, then data from 1/O pins (I/Og through
I/045) is written into the location specified on the address pins
(Ag through Aq7).

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 appears on I/Og to /0. If
Byte High Enable (BHE) is LOW, then data from memory
appears on 1/Og to 1/045. See Truth Table on page 11 for a
complete description of read and write modes.

The CYB2146E device is suitable for interfacing with processors
that have TTL I/P levels. It is not suitable for processors that
require CMOS I/P levels. Please Electrical Characteristics on
page 4 for more details and suggested alternatives.

For a complete list of related documentation, click here.

DATA IN DRIVERS

|

256K x 16
RAM Array

ROW DECODER
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Pin Configurations
Figure 1. 44-pin TSOP Il pinout (Top View) [!]

As T 44 As
Az[2 431 As
A3 420 A
A4 410 OE
Ao 5 40 0 BHE
CE[®6 39 1 BLE
/0o 7 38 [0 11045
1704 8 37 [d /044
170, 9 36 [0 /043
1703010 35[0 /04
Vee O] 11 34 1 vgg
VSS 12 331 VCC
1704013 32 [0 1104,
170514 31 [ /Oqq
170615 30 0 I/Og
/07016 29 [1 1/0g
WE 17 28 [ NC
A1z 18 27 0 Ag
Ate []19 26 0 Ag
A5 []20 250 Aqg
A14 ] 21 24 0 Ay
A13[]22 23 [0 Agp
Product Portfolio
Power Dissipation
Product Range Ve Range (V) Speed Operating lcc, (MA) Standby, Isg;
(ns) f=1 MHz f=fax (nA)
Min Typ Max Typ | Max [Typ| Max [TypF| Max
CY62146ELL Industrial/ 45 50 55 45 3.5 6 15 20 25 7
Automotive-A

Notes
1. NC pins are not connected on the die.
2. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at V¢ = VCC(typ), Tp=25°C.
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Maximum Ratings

Exceeding maximum ratings may impair the useful life of the
device. These user guidelines are not tested.

Storage temperature ... —65°Cto +150 °C
Ambient temperature

with power applied ... —-55°Cto +125°C
Supply voltage to ground potential ................ -05Vto6.0V
DC voltage applied to outputs

inhigh Zstate B4 .. -0.5Vt06.0V
DC input voltage B4 ... -0.5Vt06.0V

Electrical Characteristics

Over the Operating Range

Output current into outputs (LOW) ... 20 mA
Static discharge voltage

(MIL-STD-883, Method 3015) .......ccoveiiiiiiiiieee, >2001 V
Latch-up current ... >200 mA
Operating Range

Device Range Teﬁnrggz‘:mre Vcc[5]
CYB62146ELL | Industrial/l |-40°Cto+85°C|4.5V-5.5V
Automotive-A

o . 45 ns (Industrial/Automotive-A) .
Parameter Description Test Conditions - 5 Unit
Min Typ[ 1 Max
VoH Output high voltage Vee =45V loq=-1.0mA 24 - - \
Vec =55V log = —0.1 mA - - 3417
VoL Output low voltage loL=2.1mA - - 0.4 \
ViH Input high voltage 45<Vec 55 22 - Vec+ 05 \
ViL Input low voltage 45<Vee 255 -0.5 - 0.8 \
Ix Input leakage current GND £V, £V -1 - +1 pPA
loz Output leakage current GND < Vg < Ve, output disabled -1 - +1 pA
lcc Ve operating supply current f=fnax = Mre [Vee = Vecmax - 15 20 mA
f=1MHz loyr =0 MA, - 3.5 6
CMOS levels
lsgo (8] Automatic CE power down CE > Ve — 02V, - 25 7 pA
current — CMOS inputs ViN2Vee—02VorVy<02y,
f=0, Voo = VeC(max)
Notes
3. V) (min) = -2.0 V for pulse durations less than 20 ns for | < 30 mA.
4. Vig(max) = Vg + 0.75 V for pulse durations less than 20 ns.
5. Full Device AC operation assumes a minimum of 100 us 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 = Vogtyp), Ta = 25 °C.
7. Please note that the maximum Vg limit does not exceed minimum CMOS V| of 3.5 V. If you are interfacing this SRAM Wit$1 %V legacy processors that require a

minimum V|, of 3.5 V, please refer to Application Note AN6081 for technical detalls and options you may consider.

[

Document Number: 001-07970 Rev. *P

Chip enable (CE) and byte enables (BHE and BLE) need to be tied to CMOS levels to meet the Igp,/lccpr spec. Other inputs are left floating.
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Capacitance
Parameter [°] Description Test Conditions Max Unit
CiNn Input capacitance Ta=25°C, f=1MHz, Ve = Veegyp) 10 pF
Court Output capacitance 10 pF
Thermal Resistance
Parameter [°] Description Test Conditions 44-pin TSOP II| Unit
Oyp Thermal resistance Still Air, soldered ona 3 x 4.5 inch, four-layer printed circuit 55.52 °C/W
(junction to ambient) board
Oyc Thermal resistance 16.03 °C/W
(junction to case)

AC Test Loads and Waveforms

R1

Figure 2. AC Test Loads and Waveforms

ALL INPUT PULSES

Voo 00— wW— Vee 5 - 90%
OUTPUT q 10% 90% 10%
| GND
30 pF ¢ R2 Rise Time =1 V/ns > Fall Time = 1 V/ns
INCLUDING = —_I— ,
JIGAND ~ - Equivalent to:  THEVENIN EQUIVALENT
SCOPE R
TH
OUTPUT o o V1H
Parameters 50V Unit
R1 1800 Q
R2 990 Q
Ry 639 Q
V1 1.77 \

Note

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

Document Number: 001-07970 Rev. *P
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Data Retention Characteristics

Over the Operating Range

Parameter Description Conditions Min Typ [10] Max Unit
Vpr Vcc for data retention 2 - - \
lccor (] Data retention current Ve =2V, CE> Vec—-0.2V, - 3 8.8 pA

V|N > VCC —-02Vor V|N < 02V
tcor [12] Chip deselect to data retention 0 - - ns
time
tr (13 Operation recovery time 45 - - ns

Data Retention Waveform
Figure 3. Data Retention Waveform

DATA RETENTION MODE —>]
-
Voo Vec(min Vpr> 20V 7 Vec(min
|<— tcor = je— tr —

= 7 T

Notes

10. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegiyp), Ta =25 °C.
11. Chip enable (CE) and byte enables (BHE and BLE) need to be tied to CMOS levels to meet the Igg,/lccpr spec. Other inputs are left floating.
12. Tested initially and after any design or process changes that may affect these parameters.

13. Full device operation requires linear Ve ramp from Vpg to Vegminy 2 100 ps or stable at Vgmin) 2 100 ps.
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Switching Characteristics

Over the Operating Range

L. 45 ns (Industrial/Automotive-A) .

Parameter [14: 19] Description - Unit
Min | Max

Read Cycle
tre Read cycle time 45 - ns
tan Address to data valid - 45 ns
tona Data hold from address change 10 - ns
tace CE LOW to data valid - 45 ns
tooE OE LOW to data valid - 22 ns
tizoe OE LOW to Low Z['8] 5 - ns
trzoe OE HIGH to High z[16. 171 - 18 ns
ti7cE CE LOW to Low Z[1® 10 - ns
tezce CE HIGH to High ZI'6: 171 - 18 ns
tpu CE LOW to power-up 0 - ns
tPp CE HIGH to power-down - 45 ns
tose BLE/BHE LOW to data valid - 22 ns
t.zBE BLE/BHE LOW to Low Z!'®] 5 - ns
tuzee BLE/BHE HIGH to High z['6.17] - 18 ns
Write Cycle[18' 19]
twe Write cycle time 45 - ns
tseg CE LOW to write end 35 - ns
taw Address setup to write end 35 - ns
tha Address hold from write end 0 - ns
tsa Address setup to write start - ns
towe WE pulse width 35 - ns
tew BLE/BHE LOW to write end 35 - ns
tsp Data setup to write end 25 - ns
tHo Data hold from write end 0 - ns
trowe WE LOW to High z [16. 171 - 18 ns
tLznE WE HIGH to Low z [ 10 - ns
Notes

14. Test conditions for all parameters other than tri-state parameters assume signal transition time of 3 ns (1 V/ns) or less, timing reference levels of 1.5 V, input pulse

levels of 0 to 3 V, and output loading of the specified I /Ioy as shown in Figure 2 on page 5.

15.In 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 Notes AN13842 and AN66311. However, the issue has been fixed and in production now, and hence, these Application Notes
are no longer applicable. They are available for download on our website as they contain information on the date code of the parts, beyond which the fix has been in

production.

16. At any temperature and voltage condition, tz¢g is less than t 7¢g, tyzpe is less than t| 7gE, thzoE is less than t zog, and tyzne is less than t zye for any device.

17 .tyzoE, tHzce, tHzee, and tyzwe transitions are measured when the outputs enter a high-impedance state.

18. 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.
19. The minimum write cycle pulse width for Write Cycle No. 3 (WE Controlled, OE LOW) should be equal to the sum of tsD and tHzZWE.

Document Number: 001-07970 Rev. *P
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Switching Waveforms

Figure 4. Read Cycle No. 1 (Address Transition Controlled) (20, 21]

tRC >

ADDRESS X

tan

toHa

|
DATA OUT PREVIOUS DATA VALID ><><><><* DATA VALID

Figure 5. Read Cycle No. 2 (OE Controlled) 2122

ADDRESS >< }(
_ < trc >
CE ™\ /
R 7(— tpD —]
< tace > l«— trzcE —
OE \
~
t tizoe —>
«——— DOE — 5
- \| [« tzoe —> /
BHE/BLE N 7
[ tizge — ™
- toee >
[ — tLZBE Em—
HIGH
HIGHMPEDANCE IMPEDANCE
DATA OUT DATA VALID
< tizce >
Vee 50% 50% Ne
SUPPLY N—
CURRENT
Notes

20. The device is continuously selected. OE, CE =V, BHE, BLE, or both = V.
21.WE is HIGH for read cycle. o
22. Address valid before or similar to CE, BHE, BLE transition LOW.
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Switching Waveforms (continued)
Figure 6. Write Cycle No. 1 (WE Controlled) [23: 24. 25]

< tv\/c >
ADDRESS X X
tsce >
o NN W/
< taw >le— tn —>
-« tsa > < tpwE >

taw > /
OE / // 7[ tH

tsp

DATA 1/0 >< NOTE 26 ><>< < DATA

< tyzop >

/1A

BHE/BLE

Y
A
y©

A

Figure 7. Write Cycle No. 2 (CE Controlled) 123 24 25]

A

twe >

ADDRESS X X
% N NN Lz

<—tHA—>

A
Y
=
A

WE -~ lve

BHE/BLE N\ -

& LK
< tSD > | > tHD
DATA 1/0 < NOTE 26 ] ><>< < DATA

< thzoe >

N

/)

Notes _
23. Data I/O is high impedance if OE = V.

24.1fCE goes HIGH simultaneously with WE = V|, the output remains in a high impedance state.
25. 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 the write by going inactive. The input setup and hold timing must be referenced to the edge of the signal that terminate the write.
26. During this period, the I/Os are in output state. Do not apply input signals.
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Switching Waveforms (continued)
Figure 8. Write Cycle No. 3 (WE Controlled, OE LOW) [27:28.30]

ADDRESS

BHE/BLE

DATA I/O < NOTE 29 ><><>< >‘<

ADDRESS

BHE/BLE

DATA

NV

tHzwe

>
>

—~

[<—

Figure 9. Write Cycle No. 4 (BHE/BLE Controlled, OE LOW) [27: 28]

LZWE —»

< twe >
< tsce >
\ §3\ /
\éi fow ] / / //
- tAVV > |— tHA —>
< tSA —> <€ tPVVE >
3‘ 5\ /_l
tvp
< tsp >

- twe >
ONNNRK W
< tsce >
<€ tAV\/ > tHA —»
< taw »/
N y
- tgn —>
%Q LSS > /
thzwe | t
l«— t5p - HD
DATA 1/0 ><>< NOTE 29 ><><><>< DATA >
le— tizwe

Notes

27.1fCE goes HIGH simultaneously with WE = Vi, the output remains in a high impedance state.

28. 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 the write by going inactive. The input setup and hold timing must be referenced to the edge of the signal that terminate the write.

29. During this period, the I/Os are in output state. Do not apply input signals.

30. The minimum write cycle pulse width should be equal to the sum of tsD and tHzwE.

Document Number: 001-07970 Rev. *P
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CEP'| WE | OE | BHE | BLE Inputs/Outputs Mode Power
H X X XB1 | xB |High z Deselect/power down Standby (Igg)
L X X H H High Z Output disabled Active (Icc)
L H L L L |Data out (I/Og—1/O45) Read Active (Icc)
L H L H L Data out (I/Og—I/Oy); Read Active (Icc)
[/Og—1/O15 in High-Z
L H L L H |Data out (I/Og—1/O45); Read Active (lec)
[/Og—1/O7 in High-Z
L H H L L High Z Output disabled Active (Icc)
L H H H L High Z Output disabled Active (lec)
L H H L H High Z Output disabled Active (Icc)
L L X L L |Datain (I/Og—1/O45) Write Active (Icc)
L L X H L |Datain (I/Og—/O7); Write Active ()
[/Og—1/O45in High Z
L L X L H |Datain (I/Og—1/O15); Write Active (Icc)
[/Og—1/O7 in High Z
Note

31.Chip enable (&) and byte enables (BHE and BLE) must be at CMOS levels (not floating) to meet the Igg» / Iocpr spec. Intermediate voltage levels on these pins is

not permitted.

Document Number: 001-07970 Rev. *P
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Ordering Information

Speed . Pack o ti
(F:]e:i Ordering Code D?':g ggrﬁ Package Type %‘:ﬁggg
45 |CYB2146ELL-45ZSXI 51-85087 |44-pin TSOP Il (Pb-free) Industrial

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

Ordering Code Definitions

Cy 621 4 6 E LL - 45 Z8

X X

L Temperature Range: X =1or A

| = Industrial; A = Automotive-A
Pb-free

Package Type:
ZS = 44-pin TSOP I

Speed Grade: 45 ns

Low Power

Process Technology: E = 90 nm
Bus Width: 6 = x 16

Density: 4 = 4-Mbit

Document Number: 001-07970 Rev. *P

Company ID: CY = Cypress

Family Code: 621 = MoBL SRAM family
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Package Diagram
Figure 10. 44-pin TSOP 11 (18.4 x 10.2 x 1.194 mm) Package Outline, 51-85087

22 1 PIN 1 LD
AARARAARARAAARAAAARAARRAARRAR 7 _‘

EEEEEEEEEEEEEEEEEEEEERE

+

10262 (0.404>
10,058 <0.396>

HHEEHHEEHHEEHHEEHEEEHEEN

11.938 <0.470.

23

ES
ES

EJECTOR MARK

(OPTIONALS
TDP \/IEW BOTTOM VIEW CAN BE LOCATED
BOTTOM VIEW ANYWHERE IN THE
BOTTOM PKG
0.400€0.0162 ||
(%303015])33‘3—‘ " 0:300 <0.012) BASE PLANE
} 10.262 <0.404>
3 | 10,058 <0.396)
1 R S 010 <004
18517 €0.729 f 005 I | 0.210 €0.0083)
N 18313 72D T R 0120 <0.0047>
3 SEATING =
== ] BLANE
e | 0597 <00235
< 0.406 (0.0160)
Zo

0.150 <0.0059>

DIMENSION IN MM (INCH> HEX
PKG WEIGHT: REFER TO PMDD SPEC

51-85087 *F

Document Number: 001-07970 Rev. *P Page 13 of 17



o CYPRESS

R EMBEDDED IN TOMORROW

CY62146E MoBL

Acronyms Document Conventions
Acronym Description Units of Measure

BHE Byte High Enable Symbol Unit of Measure
BLE Byte Low Enable °C degree Celsius

CE Chip Enable MHz megahertz

CMOS Complementary Metal Oxide Semiconductor HA microampere

o) Input/Output mA milliampere

OE Output Enable ns nanosecond

SRAM Static Random Access Memory Q ohm

TSOP Thin Small Outline Package PE picofarad

VFBGA Very Fine-Pitch Ball Gird Array v volt

— W watt

WE Write Enable

Document Number: 001-07970 Rev. *P
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Document History Page

Document Title: CY62146E MoBL, 4-Mbit (256K x 16) Static RAM

Document Number: 001-07970

Rev. ECN No. SUan;f:ion Description of Change
* 463213 05/19/2006 |New data sheet.
*A 684343 01/17/2007 |Added Automotive-A Temperature Range related information in all instances across the
document and made the information Preliminary (by shading in required places).
Updated Ordering Information:
Updated part numbers.
*B 925501 04/09/2007 |Updated Electrical Characteristics:
Added Note 8 and referred the same note in Iggy parameter.
Updated Data Retention Characteristics:
Added Note 11 and referred the same note in locpr parameter.
Updated Switching Characteristics:
Added Note 15 and referred the same note in “Parameter” column.
*C 1045260 | 05/07/2007 |Changed status of Automotive-A Temperature Range related information from Preliminary
to Final (by unshading in required places).
Updated Ordering Information:
No change in part numbers.
Unshaded the Automotive-A MPNs (Changed status from Preliminary to Final).
*D 2073548 | 02/06/2008 |Updated Data Retention Waveform:
Updated Figure 3 (Corrected typo).
Removed Note “BHE. BLE isthe AND of BHE and BLE. Deselect the chip by either disabling
the chip enable signals or by disabling BHE and BLE.” and its reference.
Updated to new template.
*E 2943752 | 06/03/2010 |Updated Truth Table: _
Added Note 31 and referred the same note in “CE” column.
Updated Package Diagram:
spec 51-85087 — Changed revision from *A to *C.
Updated to new template.
*F 3109050 | 12/13/2010 |Changed Table Footnotes to Notes in all instances across the document.
Updated Ordering Information:
No change in part numbers.
Added Ordering Code Definitions.
*G 3149059 | 01/20/2011 [Updated Ordering Information:
No change in part numbers.
Updated Ordering Code Definitions (Corrected Errors).
Added Acronyms and Units of Measure.
Updated to new template.
Completing Sunset Review.
*H 3296704 | 06/29/2011 |Updated Functional Description:
Updated description (Removed “For best practice recommendations, refer to the Cypress
application note AN1064, SRAM System Guidelines.”).
* 3921993 | 03/05/2013 |Updated Switching Waveforms:

Added Note 25 and referred the same note in Figure 6, Figure 7.

Removed Note “WE is HIGH for read cycle.” and its references in Figure 6, Figure 7.
Added Note 28 and referred the same note in Figure 8, Figure 9.

Updated Package Diagram:

spec 51-85087 — Changed revision from *C to *E.

Completing Sunset Review.
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Document History Page (continued)

Document Title: CY62146E MoBL, 4-Mbit (256K x 16) Static RAM

Document Number: 001-07970

Rev.

ECN No.

Submission
Date

Description of Change

*J

4013949

06/04/2013

Updated Functional Description:

Updated description.

Updated Electrical Characteristics:

Added one more Test Condition “Vee = 5.5V, Ioy ==0.1 mA” for Vo parameter and added
maximum value corresponding to that Test Condition.

Added Note 7 and referred the same note in maximum value for Vo parameter
corresponding to Test Condition “Vee =56.5V, gy =-0.1 mA”.

K

4102022

08/14/2013

Updated Switching Characteristics:
Updated Note 15.
Updated to new template.

L

4576478

11/21/2014

Updated Functional Description:

Added “For a complete list of related documentation, click here.” at the end.
Updated Switching Characteristics:

Added Note 19 and referred the same note in “Wkite Cycle”.

Updated Switching Waveforms:

Added Note 30 and referred the same note in Figure 8.

*M

5196888

04/14/2016

Updated Thermal Resistance:

Updated values of ©, and @, parameters in “44-pin TSOP II” column.
Updated to new template.

Completing Sunset Review.

*N

6049346

01/29/2018

Updated Ordering Information:
Updated part numbers.
Updated to new template.
Completing Sunset Review.

*O

6560791

04/29/2019

Updated to new template.

P

6906316

06/26/2020

Updated Features:

Changed value of Typical standby current from 1 pAto 2.5 pA.

Changed value of Typical active current from 2 mA to 3.5 mA.

Updated Product Portfolio:

Changed typical value of Operating |cc from 2 mA to 3.5 mA corresponding to “f =1 MHz".
Changed maximum value of Operating I from 2.5 mA to 6 mA corresponding to

“f =1 MHz".

Changed typical value of Standby, Iggs from 1 pA to 2.5 pA.

Updated Electrical Characteristics:

Changed typical value of I parameter from 2 mA to 3.5 mA corresponding to Test
Condition “f= 1 MHz".

Changed maximum value of |oc parameter from 2.5 mA to 6 mA corresponding to Test
Condition “f= 1 MHz".

Changed typical value of Iggy parameter from 1 pA to 2.5 pA.

Updated Data Retention Characteristics:

Changed typical value of Iccpr parameter from 1 pA to 3 pA.

Changed maximum value of |ccpr parameter from 7 yA to 8.8 pA.

Updated Package Diagram:

spec 51-85087 — Changed revision from *E to *F.

Updated to 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 Cypress Locations.
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CY62146ESL MoBL

> EMBEDDED IN TOMORROW™ 4-Mbit (256K % 16) Static RAM

Features

m Very high speed: 45 ns
m Wide voltage range: 22 Vto 3.6 Vand45Vto 55V

m Ultra low standby power
o Typical Standby current: 2.5 pA
0 Maximum Standby current: 7 pA

m Ultra low active power
o Typical active current: 3.5 mA atf=1 MHz

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

m Complementary metal oxide semiconductor (CMOS) for
optimum speed and power

m Available in Pb-free 44-pin thin small outline package (TSOP) Il
package

Logic Block Diagram

Functional Description

The CY62146ESL is a high performance CMOS static RAM
organized as 256K words by 16 bits. This device features
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 reduces power consumption
when addresses are nottoggling. Placing the device into standby
mode reduces power consumption by more than 99% when
deselected (CE HIGH). The input and output pins (I/Oq through
I/045) are placed in a high impedance state when the device is
deselected (CE HIGH), the 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 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 1/O pins (I/Og through 1/O7) is written into the location
specified_on the address pins (Ag through A47). If Byte High
Enable (BHE) is LOW, then data from 1/O pins (I/Og through
I/045) is written into the location specified on the address pins
(Ag through A47).

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 appears on 1/Og to /0. If
Byte High Enable (BHE) is LOW, then data from memory
appears on |/Og to I/O45. See the Truth Table on page 11 for a
complete description of read and write modes.

For a complete list of related documentation, click here.
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Pin Configurations
Figure 1. 44-pin TSOP Il pinout (Top View) [!]

A% 440 As
Az[]2 431 As
A3 420 A
A4 411 OE
Ag[]5 40 [ BHE
CE[®6 39 1 BLE
/0] 7 38 [0 11045
/041 8 37 [0 /044
110, 9 36 [ /043
170510 35 [ /045
VCC I: 11 34 ] VSS
Vss 12 33 Vee
1/04]13 32 [0 11044
110514 311 /Oqq
1/0s[]15 30 [0 1/Og
o016 29 [0 1/0g
WE 17 28 1 NC
A7 18 27 [0 Ag
Ate 19 26 [0 Ag
A15 20 251 Aqg
A4 21 24 1 Ay
A13 22 23 [1 A12
Product Portfolio
Power Dissipation
Operating lgc, (MA)
Product Range Ve Range (V) 2 g Standby, lsg, (LA
g cc ge (V) (ns) — =t Y Isg2 (LA)
Typ 3 Max Typ Bl Max Typ Bl Max
CYB62146ESL Industrial |22V-3.6Vand45V-55V 45 3.5 6 15 20 25 7

Notes

1. NC pins are not connected on the die.

2. Datasheet specifications are not guaranteed for V¢ in the range of 3.6 Vo 4.5 V.

3. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Voo =3V, and Vo =5V, Ty =25 °C.

Document Number: 001-43142 Rev. *J Page 3 of 17
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CY62146ESL MoBL

Maximum Ratings Output current into outputs (LOW) ... 20 mA
. . . ) ) ) Static discharge voltage
Exceeding the maximum ratings may impair the useful life ofthe  (\|L-STD-883, Method 3015) .........ccoovvriverer. >2001 V
device. These user guidelines are not tested. '
Latchupcurrent ... >200 mA
Storage temperature ... —65°Cto +150 °C
Ambient temperature with Operating Range
power applied ... R —-55°Cto +125°C Dov o Ambient v
Supply voltage to ground potential ................ -05Vt06.0V EMICE ange Temperature cc
DC voltage applied to outputs CY62146ESL | Industrial [-40°Cto+85°C | 2.2V-3.6V,
in High Z State 1451 ... -0.5V1t06.0V and
DC input voltage 31 . —0.5Vt06.0V 45V-65V
Electrical Characteristics
Over the Operating Range
45 ns
Parameter Description Test Conditions - = Unit
Min Typ[ 1 Max
VoH Output high voltage 222V 227 |log=-01mA 2.0 - - \
272Vec£36 |log=-1.0mA 24 - -
455V <55 |lopg=—-1.0mA 24 - -
VoL Output low voltage 22<Vec 227 |lor=0.1mA - - 0.4 \
272V 236 |lgo=2.1mA - - 0.4
45<Vec£55 |lgL=21mA - - 0.4
ViH Input high voltage 222 Ve 227 1.8 - Vee+ 03 \
27<Vec£36 22 - Vet 03
455V <55 22 - Vec+ 0.5
ViL Input low voltage 22<Vec 227 -0.3 - 0.6 \
27<Vec 236 -0.3 - 0.8
45<Vee <55 -0.5 - 0.8
Iix Input Leakage Current GND 2V, 2V -1 - +1 pA
loz Output Leakage Current GND £ Vo £ Ve, Output Disabled -1 - +1 pPA
lec Ve Operating Supply Current  [f=foc = 1tre  |Vee = Yeemax - 15 20 mA
f=1MHz loyt =0 mA, - 35 6
CMOS levels
lsg1! Automatic CE Power down CE>Vge-02V, - 25 7 pA
Current — CMOS Inputs ViIN2Vec—-02VorVys02V,
f= fmﬂAddress and Dateﬁnly),
f=0 (OE, BHE, BLE and WE),
Vee = Veomax)
|s|32[8] Automatic CE Power down CE > Ve — 02V, - 25 7 pA
Current — CMOS Inputs ViN2Veec—02VorVz02YV,
f=0, Vec = VCC(max)
Notes

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

4

5. Vig(max) = Vg + 0.75 V for pulse durations less than 20 ns.

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

. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vo =3 V,and Vo =5V, Ty = 25 °C.
8. Chip enable (CE) must be HIGH at CMOS level to meet the Igp+/lsp2/lcopr spec. Other inputs can be left floating.

Document Number: 001-43142 Rev. *J
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CY62146ESL MoBL

Capacitance
Parameter [°] Description Test Conditions Max Unit
CiNn Input capacitance Ta=25°C, f=1MHz, Ve = Veegyp) 10 pF
Court Output capacitance 10 pF
Thermal Resistance
Parameter [°] Description Test Conditions TSOP Il Unit
Oyp Thermal resistance Still Air, soldered ona 3 x 4.5 inch, four-layer printed circuit 57.92 °C/W
(junction to ambient) board
Oyc Thermal resistance 17.44 °C/W
(junction to case)

AC Test Loads and Waveforms
Figure 2. AC Test Loads and Waveforms

R1 All Input Pulses
Voo 00— wW— Vee 5 - 90%
Output p 10%, 90%
| GND
30 pF ¢ R2 Rise Time =1 V/ns > Fall Time = 1 V/ns
Including — —_I—
JIG and - - Equivalent to: Thé venin Equivalent
Scope R
TH
OUTPUT o o V14
Parameter 25V 30V 50V Unit
R1 16667 1103 1800 Q
R2 15385 1554 990 Q
Ry 8000 645 639 Q
VTH 1.20 1.75 1.77 \
Note

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

Document Number: 001-43142 Rev. *J
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Data Retention Characteristics

Over the Operating Range

Parameter Description Conditions Min Typ (1] Max Unit
Vpr Vcc for data retention 1.5 - - \
lecprl Data retention current CE>Vee-02V, |Vgg=15V - 3 8.8 HA

ViN2Vee—-02Vor
Ving02V
tcor [12] Chip deselect to data retention 0 - - ns
time
R [13] Operation recovery time 45 - - ns

Data Retention Waveform
Figure 3. Data Retention Waveform

DATA RETENTION MODE ———>]
-
Voo Vec(min Vpr> 15V 7 Vec(min
|<— tcor — je— tr —

& ¥ TS

Notes
10. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Voo =3 V,and Voo =5V, Tp = 25 °C.
11. Chip enable (CE) must be HIGH at CMOS level to meet the g4 / Iggo / Iccpr spec. Other inputs can be left floating.
12. Tested initially and after any design or process changes that may affect these parameters.
13. Full device operation requires linear Ve ramp from Vpg to Vegminy 2 100 ps or stable at Vogmin) 2 100 ps.

Document Number: 001-43142 Rev. *J Page 6 of 17
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Switching Characteristics

Over the Operating Range

Parameter [14: 19] Description - 45 ns Unit
Min Max
Read Cycle
tre Read cycle time 45 - ns
tan Address to data valid - 45 ns
tona Data hold from address change 10 - ns
tace CE LOW to data valid - 45 ns
tooE OE LOW to data valid - 22 ns
tizoe OE LOW to Low Z [€] 5 - ns
trzoe OE HIGH to High z [16.17] - 18 ns
ti7cE CE LOW to Low Z [l 10 - ns
tezce CE HIGH to High z [16.17] - 18 ns
tpu CE LOW to power up 0 - ns
tPp CE HIGH to power down - 45 ns
tose BLE/BHE LOW to data valid - 22 ns
t.zBE BLE/BHE LOW to Low Z [18] 5 - ns
tuzee BLE/BHE HIGH to High z [16. 1] - 18 ns
Write Cycle (18, 19]
twe Write cycle time 45 - ns
tseg CE LOW to write end 35 - ns
taw Address setup to write end 35 - ns
tha Address hold from write end 0 - ns
tsa Address setup to Write Start - ns
towe WE pulse width 35 - ns
tew BLE/BHE LOW to write end 35 - ns
tsp Data Setup to write end 25 _ ns
tip Data Hold from write end 0 - ns
trowe WE LOW to High z [16. 171 - 18 ns
tLznE WE HIGH to Low z [ 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 3 ns or less, timing reference levels of 1.5 V, input pulse levels of

0 to 3V, and output loading of the specified I /oy as shown in the Figure 2 on page 5.

16. At any temperature and voltage condition, t,;7¢ is less than t, 7o, tzpg is less than t_ ;pg, tzog is less than t zog, and tyz g is less than t z\g for any device.

17.thzoE, thzce, thzee, and tyzwe transitions are measured when the outputs enter a high-impedance state.

18. 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.

19. The minimum write cycle time for Write Cycle No. 4 (WE Controlled, OE LOW) is the sum of tHzZwE and tsD.

Document Number: 001-43142 Rev. *J
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Switching Waveforms

Figure 4. Read Cycle No. 1 (Address Transition Controlled) (20, 21]

tRC >

ADDRESS X

tan

toHa

|
DATA OUT PREVIOUS DATA VALID ><><><><* DATA VALID

Figure 5. Read Cycle No. 2 (OE Controlled) 2122

ADDRESS >< }(
_ < trc >
CE ™\ /
R 7(— tpD —]
< tace > l«— trzcE —
OE \
~
t tizoe —>
«——— DOE — 5
- \| [« tzoe —> /
BHE/BLE N 7
[ tizge — ™
- toee >
[ — tLZBE Em—
HIGH
HIGHMPEDANCE IMPEDANCE
DATA OUT DATA VALID
< tizce >
Vee 50% 50% Ne
SUPPLY N—
CURRENT
Notes

20. The device is continuously selected. ﬁ, CE= V|, BHE, BLE, or both =V, .
21.WE is HIGH for read cycle. _
22. Address valid before or similar to CE, BHE, BLE transition LOW.

Document Number: 001-43142 Rev. *J Page 8 of 17
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Switching Waveforms (continued)
Figure 6. Write Cycle No. 1 (WE Controlled) [23: 24

\J

ADDRESS X X
< tsce >
CE N\ \k YW/

taw > typ >

A

\
A

tpwe

- N\ -
BHE/BLE \) N tBw /

tsp > |

DATA I/O >< NOTE 25 ><><>—< DATA|y )

A

Figure 7. Write Cycle No. 2 (CE Controlled) [23 24

< twe >
ADDRESS X X
- tsce >
— | V.
CE \\ /
<€ tSA >
- taw ol tha >
— - t -
WE \ -« PWE /
BHE/BLE \§ taw > /

\J
\i

< tsp tup

DATA 1/0 < NOTE 25 ><><><> DATA|

Notes
23. 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 fiming must be referenced to the edge of the signal that terminates the write.
24.If CE goes HIGH simultaneously with WE = V|, the output remains in a high impedance state.
25. During this period, the I/Os are in output state. Do not apply input signals.

Document Number: 001-43142 Rev. *J Page 9 of 17
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Switching Waveforms (continued)
Figure 8. Write Cycle No. 3 (BHE/BLE Controlled) [2°!

< twe

ADDRESS X X
AN

Y

N

< tsce >
<€ tAV\/ > tHA —
- -« taw >
BHE/BLE Q\ /L
- tSA ——
WE NN towe -
trzwe | t
l«— t5p <«

patao X X NOTE 27 X XXX DATA >

le— tiLzwe

Figure 9. Write Cycle No. 4 (WE Controlled, OE LOW) [28]

twe

ADDRESS X X
e N\ Y
taw tHa —

[<— tsa —>|
WE §|\ \Q\ 71

fe— tsp tHD

paTA 110 X X X O NotE2r X DATA pVALID )

thznwe le— t g —

Notes

26.1f CE goes HIGH simultaneously with WE = V|, the output remains in a high impedance state.

27.During this period, the 1/Os are in output state. Do not apply input signals.

28. The minimum write cycle time for Write Cycle No. 4 (WE Controlled, OE LOW) is the sum of tHzZwE and tsD.
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Truth Table

CE[®| WE | OE | BHE | BLE Inputs/Outputs Mode Power
H X X X X High-Z Deselect/Power down Standby (lgg)
L X X H H High-Z Output disabled Active (Icc)
L H L L L |Data Out (I/Og—1/O45) Read Active (Icc)
L H L H L |Data Out (I/Og—1/O7); Read Active (Icc)
[/Og—1/O15 in High-Z
L H L L H [Data Out (//Og—I/O45); Read Active ()
[/Og—1/O7 in High-Z
L H H L L High-Z Output disabled Active (Icc)
L H H H L High-Z Output disabled Active (lec)
L H H L H High-Z Output disabled Active (Icc)
L L X L L |Data In (1/Og—1/O45) Write Active (Icc)
L L X H L |Data In (I/Og-1/O7); Write Active ()
[/Og—1/O15 in High-Z
L L X L H |Data In (/Og—/O4s5); Write Active (Icc)
[/Og—1/O7 in High-Z
Note

29. Chip enable must be at CMOS levels (not floating). Intermediate voltage levels on this pin is not permitted.

Document Number: 001-43142 Rev. *J
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Ordering Information

Speed . Pack o ti
(F:]e:i Ordering Code D?':g ggrﬁ Package Type EZ':gI:g
45 |CYB2146ESL-45Z8XI 51-85087 |44-pin TSOP Type Il (Pb-free) Industrial
Ordering Code Definitions
Cy 621 4 6 E sSL- 45 Z8 X |
Temperature Range: | = Industrial

Pb-free

Package Type: ZS = 44-pin TSOP |l

Speed Grade: 45 ns

Voltage Range: SL = (3 V typical; 5 V typical)
Process Technology: E = 90 nm

Bus Width: 6 = x 16

Density: 4 = 4-Mbit

Family Code: MoBL SRAM family

Company ID: CY = Cypress

Document Number: 001-43142 Rev. *J Page 12 of 17
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Package Diagram
Figure 10. 44-pin TSOP 11 (18.4 x 10.2 x 1.194 mm) Package Outline, 51-85087
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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 degree Celsius

CE Chip Enable MHz megahertz

CMOS Complementary Metal Oxide Semiconductor HA microampere

o) Input/Output mA milliampere

OE Output Enable ns nanosecond

SRAM Static Random Access Memory Q ohm

TSOP Thin Small Outline Package PE picofarad

VFBGA Very Fine-Pitch Ball Grid Array v volt

— W watt

WE Write Enable

Document Number: 001-43142 Rev. *J
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Document History Page

Document Title: CY62146ESL MoBL, 4-Mbit (256K x 16) Static RAM
Document Number: 001-43142

Rev. ECN No. SUan;f:ion Description of Change
* 1875228 | 01/02/2008 |New data sheet.
*A 2944332 | 06/04/2010 |Updated Electrical Characteristics:

Added Note 8 and referred the same note in Iggy parameter.
Updated Truth Table: _

Added Note 29 and referred the same note in CE column.
Updated Package Diagram:

spec 51-85087 — Changed revision from *A to *C.

Added Acronyms.

Updated to new template.

*B 3109186 | 12/13/2010 |Changed Table Footnotes to Footnotes.
Updated Ordering Information:

No change in part numbers.

Added Ordering Code Definitions.
Completing Sunset Review.

*C 3296704 | 06/29/2011 |Updated Functional Description:

Updated description (Removed “For best practice recommendations, refer to the Cypress
Application Note AN1064, SRAM System Guidelines.”).

Updated Electrical Characteristics:

Updated Note 8 (Added Igg¢) and referred the same note in Iggq parameter.
Updated Capacitance:

Added Note 9 and referred the same note in parameter column.

Updated Thermal Resistance:

Added Note 9 and referred the same note in parameter column.

Updated Data Retention Characteristics:

Added Note 11 and referred the same note in Iccpr parameter.

Changed minimum value of tg parameter from tg¢ to 45 ns.

Updated Switching Characteristics:

Moved Note 14 to parameter column.

Added Units of Measure.

*D 3903350 | 02/13/2013 |Updated Switching Waveforms:

Updated Figure 6 (Removed OE signal).

Updated Figure 7 (Removed OE signal). _

Removed the Note “Data /O is high impedance if OE = V|.” and its reference in Figure 6,
Figure 7. _ _

Removed the figure “Write Cycle 3: WE controlled, OE LOW’.

Updated Figure 8 (Removed “OE LOW in caption only).

Updated Package Diagram:

spec 51-85087 — Changed revision from *C to *E.

Completing Sunset Review.

*E 4100920 | 08/21/2013 |Updated Switching Characteristics:
Added Note 14 and referred the same note in “Parameter” column.
Updated to new template.

*F 4576406 | 01/16/2015 |Updated Functional Description:

Added “For a complete list of related documentation, click here.” at the end.
Updated Switching Characteristics:

Added Note 19 and referred the same note in “Wkite Cycle”.

Updated Switching Waveforms:

Added Figure 9.

Added Note 28 and referred the same note in Figure 9.
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Document History Page (continued)

Document Title: CY62146ESL MoBL, 4-Mbit (256K x 16) Static RAM
Document Number: 001-43142

Rev. ECN No. Suan;f:ion Description of Change
*G 5169392 | 03/10/2016 |Updated Thermal Resistance:
Replaced “two-layer” with “four-layer” in “Test Conditions” column.
Changed value of ® 5 parameter from 77 °C/MV to 57.92 °C/W.
Changed value of ® jc parameter from 13 °C/WV to 17.44 °C/W.
Updated to new template.
Completing Sunset Review.
*H 5983493 | 12/04/2017 |Updated Cypress Logo and Copyright.
| 6529117 | 04/01/2019 [Updated to new template.
Completing Sunset Review.
*J 6906316 | 06/26/2020 |Updated Features:

Changed value of Typical standby current from 1 pAto 2.5 pA.

Changed value of Typical active current from 2 mA to 3.5 mA.

Updated Product Portfolio:

Changed typical value of Operating |cc from 2 mA to 3.5 mA corresponding to “f =1 MHz".
Changed maximum value of Operating Icc from 2.5 mA to 6 mA corresponding to

“f =1 MHz".

Changed typical value of Standby, Iggs from 1 pA to 2.5 pA.

Updated Electrical Characteristics:

Changed typical value of |o¢ parameter from 2 mA to 3.5 mA corresponding to Test
Condition “f= 1 MHz".

Changed maximum value of |cc parameter from 2.5 mA to 6 mA corresponding to Test
Condition “f= 1 MHz".

Changed typical value of Iggq parameter from 1 pA to 2.5 pA.

Changed typical value of Iggy parameter from 1 pA to 2.5 pA.

Updated Data Retention Characteristics:

Changed typical value of Iccpr parameter from 1 pA to 3 pA.

Changed maximum value of |ccpr parameter from 7 yA to 8.8 pA.

Updated Package Diagram:

spec 51-85087 — Changed revision from *E to *F.

Updated to new template.
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Features

m Higher speed up to 55 ns
m Wide voltage range: 22 Vto 3.6 Vand45Vto 55V

m Ultra low standby power
o Typical standby current: 2.5 pA
0 Maximum standby current: 7 yA

m Ultra low active power
o Typical active current: 3.5 mAatf=1 MHz

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

m Complementary metal oxide semiconductor (CMOS) for
optimum speed and power

m Available in Pb-free 32-pin shrunk thin small outline package
(STSOP) package

CY62148ESL MoBL

4-Mbit (512K x 8) Static RAM

Functional Description

The CY62148ESL is a high performance CMOS static RAM
organized as 512K words by 8-bits. This device features
advanced circuit design to provide ultra low active current. This
is ideal for providing More Battery Life™ (MoBL®) in portable
applications. The device also has an automatic power-down
feature that significantly reduces power consumption. Placing
the device in standby mode reduces power consumption by
more than 99 percent when deselected (CE HIGH). The eight
input and output pins (1/Og through 1/O7) are placed in a high
impedance state when the device is deselected (CE HIGH), the
outputs are disabled (OE HIGH), or during a write operation (CE
LOW and WE LOW).

To write to the device, take Chip Enable (CE) and Write Enable
(WE) inputs LOW. Data on the eight /O pins (1/Og through 1/07)
is then written into the location specified on the address pins (Ag
through Aqg).

To read_from the device, take Chip Enable (CE) and Output
Enable (OE) LOW while forcing Write Enable (WE) HIGH. Under
these conditions, the contents of the memory location specified
by the address pins appear on the I/O pins.

The CYB2148ESL device is suitable for interfacing with
processors that have TTL I/P levels. It is not suitable for
processors that require CMOS I/P levels. Please see Electrical
Characteristics on page 4 for more details and suggested
alternatives.

For a complete list of related resources, click here.

Logic Block Diagram
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Pin Configuration

Figure 1. 32-pin STSOP (Top View) pinout

A 25 24 ©E
Ag 26 23 3 Ao
Ag 27 2 ACcE
Az 28 21 3 /0y
WE [ 29 20 [ 1/0g
Az 430 STSOP 19 |3 1/0s
A5 ] 31 . 18 [ 1104
Vee 32 Top View 17 |3 1o,
A1 O (not to scale) 168 oD
A 2 15 3 /O,
Ay 3 14 [ /04
Az 4 13 |3 1og
A, s 123 Ag

A 6 1M1 A

As 7 1008 A

Ay s 9 As

Product Portfolio
Power Dissipation
Operating Icc, (MA)
Product Range Ve Range (V) [ IR Standby, Iggy (LA
g cc Range (V) (ns) =1 MHz et ¥: Isg2 (MA)
Typ | Max [ TypP| Max | Typ™ | Max
CY62148ESL | Industrial/ |22Vto36Vand45Vto55V 55 35 6 15 20 25 7
Automotive-A

Notes
1. Data sheet specifications are not guaranteed for V¢ in the range of 3.6 Vto 4.5 V.
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

Exceeding maximum ratings may shorten the useful life of the
device. User guidelines are not tested.

Storage temperature ... —65°C to +150 °C
Ambient temperature with power applied ... 55 °C to +125 °C
Supply voltage to ground potential ................ -05Vto6.0V

Output current into outputs (low) ... 20 mA
Static discharge voltage

(MIL-STD-883, Method 3015) ......ccoooeiiiiiiii >2001V
Latch-up current ... > 200 mA

Operating Range

; Ambient [5]
Device Range V
DC voltage applied to outputs J Temperature ce
inhigh Z state B4 . -05V1t06.0V CYB2148ESL| Industriall |—40°Cto+85°C |22V 10 3.6V,
DC input voltage B4 ., —05V1t06.0V Automotive-A and
45Vtob55V
Electrical Characteristics
Over the operating range
L . 55 ns (Industrial/Automotive-A) .
Parameter Description Test Conditions - 5 Unit
Min Typ [© Max
VoH Output HIGH voltage 225V 227 |lop=-0.1mA 20 - - \
27<Vec<36 [log=-1.0mA 2.4 - -
45<Voe<55 |log=—-1.0mA 2.4 - -
45<Vec<55 |loy=-0.1mA - - 3411
VoL Output LOW voltage 22<Vec 227 |lor=0.1mA - - 0.4 \
27<Voc<36 [lg.=21mA - - 0.4
45<Vec<55 [loL=2.1mA - - 0.4
ViH Input HIGH voltage 22V 27 1.8 - Vee+ 0.3 \
27<Voc<36 22 - Voot 03
45<Voc<55 2.2 - Voo + 05
v, B Input LOW voltage 22<Vpc<27 0.3 - 0.4 v
2.7<Vcc<36 -0.3 - 0.6
45<Voc<55 05 - 0.6
lix Input leakage current GND <VNS Ve -1 - +1 pA
loz Output leakage current GND Vg £ Vg, output disabled -1 - +1 pA
lec Ve operating supply current f=fnax = Ttre  [Vee = Vecmax - 15 20 mA
f=1MHz lout =0 mA, - 35 6
CMOS levels
lsgq™) Automatic CE power-down CE>Vec—02V, - 25 7 pA
current — CMOS inputs ViN2Vec—02VorVy<02V, -
f = fmax (address and data only),
f=0 (OE and WE), Vcc = Veg(max)
lsgal™! Automatic CE power-down CE>Vee-02V, - 25 7 uA
current — CMOS inputs ViNn2Vee—-02VorVy<02YV, —
f=0, Vec = VCC(max)
Notes
3. Vi min) = 2.0 V for pulse durations less than 20 ns.
4. Vigmax) = Vcc + 0.75 V for pulse durations less than 20 ns.
5. Full device AC operation assumes a minimum of 100 ps ramp time from 0 to Vcyminy and 200 ps wait time after Vo stabilization.
6. Typical values are included for reference and are not guaranteed or tested. Typical values are measured at Ve = Vogyp), Ta = 25 °C.
7. Please note that the maximum VOH limit does not exceed minimum CMOS VIH of 3.5 V. If you are interfacing this SRAM with 5 V legacy processors that require a
minimum VIH of 3.5 V, please refer to Application Note AN6081 for technical details and options you may consider
8. Under DC conditions the device meets a V|, of 0.8 V (for V¢ range of 2.7 V10 3.6 V and 4.5 Vto 5.5 V) and 0.6 V (for V- range of 2.2 V to 2.7 V). However, in
dynamic conditions Input LOW voltage applied to the device must not be higher than 0.6 V and 0.4 V for the above ranges.
9. Chip enable (CE) must be HIGH at CMOS level to meet the Igg1/Isgo/lccpr spec. Other inputs can be left floating.

Document Number: 001-50045 Rev. *K
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Capacitance

Parameter [0 Description Test Conditions Max Unit
CiN Input capacitance Ta=25°C, f=1MHz, Ve = Vecayp) 10 pF
Cout Output capacitance 10 pF

Thermal Resistance

Parameter 10 Description Test Conditions 32-pin STSOP | Unit

Oya Thermal resistance Still air, soldered on a 3 x 4.5 inch, two-layer printed circuit 49.02 °C/W
(junction to ambient) board

Oyc Thermal resistance 14.07 °C/W
(junction to case)

AC Test Loads and Waveforms
Figure 2. AC Test Loads and Waveforms
R1

e — A ALL INPUT PULSES

OUTPUTe ] Vee 5
| 10% 90%
s R2

L 90%
10%

30 pF $ GND
I 'L Rise Time =1 V/ns - Fall Time =1 V/ns
INCLUDING —
JIG AND )
SCOPE Equivalent to: THEVENIN EQUIVALENT
Rt
OUTPUTo VWA o V1H
Parameter 25V 30V 50V Unit
R1 16667 1103 1800 Q
R2 15385 1554 990 Q
Ry 8000 645 639 Q
VTH 1.20 1.75 1.77 \

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

Document Number: 001-50045 Rev. *K
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Data Retention Characteristics

Over the operating range

Parameter Description Conditions Min Typ (1 Max Unit
Vpr Vcc for data retention 1.5 - - \
lccpr 12 Data retention current CE>Vec—0.2V, | Industrial / - 3 8.8 A

ViN2 Vee— 0.2V or | Automotive-A
Ving0.2V,
VCC =15V
tepr Chip deselect to data retention 0 - - ns
time
R (13 Operation recovery time 55 - - ns

Data Retention Waveform

Notes

Figure 3. Data Retention Waveform

DATA RETENTION MODE ——
Vpr= 15V

Veemin)

7 [~ Vecmin

|<— tcor —>

je— tr —

7

11. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vg = Vogtyp), Ta = 25 °C.
12. Chip enable (CE) must be HIGH at CMOS level to meet the Igg¢ / Isgs / lccpr spec. Other inputs can be left floating.
13. Full device operation requires linear Ve ramp from Vpg to Vegminy 2 100 ps or stable at Vegminy 2 100 ps.

Document Number: 001-50045 Rev. *K
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Switching Characteristics

Over the operating range

55 ns (Industrial /
Parameter [14: 19] Description Automotive-A) Unit
Min | Max
Read Cycle
tre Read cycle time 55 - ns
tan Address to data valid - 55 ns
tona Data hold from address change 10 - ns
tace CE LOW to data valid - 55 ns
tboe OE LOW to data valid - 25 ns
t 20E OE LOW to low Z [ 5 - ns
tuzoE OE HIGH to high z [16.17] - 20 ns
t zcE CE LOW to low Z [€] 10 - ns
tuzce CE HIGH to high z [16.17] - 20 ns
tpu CE LOW to power-up 0 - ns
tPD CE HIGH to power-up - 55 ns
Write Cycle [18,19]

twe Write cycle time 55 - ns
tsce CE LOW to write end 40 - ns
taw Address setup to write end 40 - ns
tHa Address hold from write end 0 - ns
tsa Address setup to write start 0 - ns
towEe WE pulse width 40 - ns
tsp Data setup to write end 25 - ns
tHp Data hold from write end 0 - ns
tizwE WE LOW to high z [16.17] - 20 ns
tLzwE WE HIGH to low Z [1] 10 - ns
Notes

14. In an earlier revision of this device, under a specific application condition, READ and WRITE operations were limited to switching of the chip enable signal as described
in the Application Note AN66311. However, the issue has been fixed and in production now, and hence, this Application Notes 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 3 ns or less (1 V/ns), timing reference levels of VCC(typ)/zv input pulse
levels of 0 to Vcctyp), and output loading of the specified I /Ion @s shown in Figure 2 on page 5.

16. At any temperature and voltage condition, t.7cg is less than t_ zcE, thzog is less than t o, and tyzne is less than t e for any device.

17. thzoE: thzce, and tyzwe transitions are measured when the output enter a high impedance state.

18. The internal write time of the memory is defined by the overlap of WE, 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 must be referenced to the edge of the signal that terminates the write.

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

Document Number: 001-50045 Rev. *K Page 7 of 17
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Switching Waveforms
Figure 4. Read Cycle No. 1 (Address Transition Controlled) (20, 21]

ADDRESS

DATA I/O

ADDRESS }

CE N

DATA /O

Veo
SUPPLY
CURRENT

Notes

tRC

>

X

taa >
toHa
PREVIOUS DATA VALID ><><><

DATAoyT VALID

Figure 5. Read Cycle No. 2 (OE Controlled) 2122

X

tre

7(

N

tace

P

tHzoe

< thzCcE —>

le——— tpy

fe— tizoe —> HIGH
HIGH IMPEDANCE IMPEDANCE
DATAouT VALID >—
tLzce ; .
\] lec
7]‘ 50% 500 N
L ISB

20. Device is continuously selected. OE, CE = V|, .
21.WE is HIGH for read cycles. _
22. Address valid before or similar to CE transition LOWV.
23. Data I/O is high impedance if OE = V|g.

24.1fCE goes HIGH simultaneously with WE HIGH, the output remains in high impedance state.

25. During this period, the I/Os are in output state. Do not apply input signals.

Document Number: 001-50045 Rev. *K
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Switching Waveforms (continued)
Figure 6. Write Cycle No. 1 (CE Controlled) [26:27]

ADDRESS ><

DATA /O

ADDRESS

DATA 1/O

Notes

twe

tsce

tsa

taw

tha —

trwe

W

DATAy VALID

Je— t5p ———>je tp j

/|

Figure 7. Write Cycle No. 2 (WE Controlled) [27]

twe
tsce
taw tha —>
[<— tsa —'| trwe
4
NK 7
tsp tvp
>NOTE 28 ><><> DATAy VALID >
tHzwe < < tzwe

26.Data I/O is high impedance if OF = V.
27.1f CE goes HIGH simultaneously with WE HIGH, the output remains in high impedance state.
28. During this period, the I/Os are in output state. Do not apply input signals.

Document Number: 001-50045 Rev. *K
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Switching Waveforms (continued)

ADDRESS

DATA 1/O

Notes

CY62148ESL MoBL

Figure 8. Write Cycle No. 3 (WE Controlled, OE LOW) [29. 30]

>NOTE 31

XX

tHzwe

DATA VALID

29.1fCE goes HIGH simultaneously with WE HIGH, the output remains in high impedance state.

30. The minimum write cycle pulse width should be equal to the sum of tgp and tyze.

31. During this period, the I/Os are in output state. Do not apply input signals.

Document Number: 001-50045 Rev. *K
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Truth Table

CY62148ESL MoBL

CE WE OE 110 Mode Power
H 321 X X High Z Deselect/power-down Standby (Isg)
L H L Data out Read Active (Icc)
L H H High Z Output disabled Active (Icc)
L L X Data in Wiite Active (Icc)
Note

32. Chip enable (CE) must be HIGH at CMOS level to meet the lsg1/ lsg2 / lcopr spec. Other inputs can be left floating.

Document Number: 001-50045 Rev. *K
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Ordering Information

Table 1 lists the CY62148ESL MoBL key package features and ordering codes. The table contains only the parts that are currently
available. If you do not see what you are looking for, contact your local sales representative. For more information, visit the Cypress
website at www.cypress.com and refer to the product summary page at http://www.cypress.com/products.

Table 1. Key features and Ordering Information

S(F:]e:id Ordering Code B?:grggrﬁ Package Type 0%‘:’:5'29
55 [CYB2148ESL-55ZAXI 51-85094 | 32-pin STSOP (Pb-free) Industrial

CYB2148ESL-55ZAXA 51-85094 | 32-pin STSOP (Pb-free) Automotive-A
Ordering Code Definitions
ZA X X

Cy 621 4 8 E

L -

L Temperature Grade: X =1or A

| = Industrial; A = Automotive-A
Pb-free

Package Type:
ZA = 32-pin STSOP

Speed Grade: 55 ns

SL = Wide Voltage Range (3 V Typical; 5 V Typical)

Process Technology: E = 90 nm

Bus width: 8 =x 8

Density: 4 = 4-Mbit

Family Code: 621 = MoBL SRAM family

Document Number: 001-50045 Rev. *K

Company ID: CY = Cypress
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Package Diagram

Figure 9. 32-pin STSOP (8 x 13.4 x 1.2 mm) ZA32 Package Outline, 51-85094

DIMENSION IN MM

13.20
MIN.
[3.60 MAX.
11.70
11.90
= = 0.50
ORIENTATION ID ; = [ TYP
= =
—_ —
= =
—_ :__
= = Y
023
0.21 0.95 SEATING PLANE
r |
It =
I N[0.10MM
00_50
0675 —
MIN. GAUGE PLANE
0.30 __|
0.70
51-85094 *G
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CY62148ESL MoBL

Acronyms Document Conventions
Acronym Description Units of Measure
BHE Byte High Enable Symbol Unit of Measure
BLE Byte Low Enable °C degree Celsius
CE Chip Enable MHz megahertz
CMOS Complementary Metal Oxide Semiconductor HA microampere
o) Input/Output mA milliampere
OE Output Enable ns nanosecond
SRAM Static Random Access Memory Q ohm
TSOP Thin Small Outline Package PE picofarad
WE Write Enable v vol
W watt

Document Number: 001-50045 Rev. *K
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Document History Page

Document Title: CY62148ESL MoBL, 4-Mbit (512K x 8) Static RAM

Document Number: 001-50045

ECN

Submission
Date

Description of Change

2612938

01/21/2009

New data sheet.

2800124

11/06/2009

Updated Product Portfolio (Included Automotive-A information).
Updated Operating Range (Included Automotive-A information).
Updated Ordering Information:

Updated part numbers.

*B

2947039

06/10/2010

Updated Electrical Characteristics:

Added Note 9 and referred the same note in Igg, parameter.
Updated Truth Table: _

Added Note 32 and referred the same note in “CE” column.
Updated Package Diagram:

spec 51-85094 — Changed revision from *D to *E.

*C

3006318

08/23/2010

Updated Electrical Characteristics:

Updated Note 9 and referred the same note in Igg parameter.
Updated Data Retention Characteristics:

Added Note 12 and referred the same note in locpr parameter.
Updated Ordering Information:

No change in part numbers.

Added Ordering Code Definitions.

Added Acronyms and Units of Measure.

Updated to new template.

*D

3296704

06/29/2011

Updated Functional Description:

Removed “For best practice recommendations, refer to the Cypress application note
AN1064, SRAM System Guidelines.” at the end.

Updated Ordering Information:

No change in part numbers.

Updated Ordering Code Definitions.

Updated Package Diagram:

spec 51-85094 — Changed revision from *E to *F.

*E

3515577

02/03/2012

Updated Switching Waveforms:
Updated Figure 4.

Updated Figure 5.

Updated Figure 6.

Updated Figure 7.

Updated Figure 8.

Completing Sunset Review.

F

3548240

03/12/2012

Updated Electrical Characteristics:
Updated Note 8 (Removed “Refer to AN13470 for details.”).

*G

3897076

02/06/2013

Updated Switching Waveforms: - _

Removed figure “Write Cycle No. 1 (WE Controlled, OE HIGH During Write)”.
Updated Figure 7 (Updated caption only).

Completing Sunset Review.

*H

4039358

07/01/2013

Updated Functional Description:

Updated description.

Updated Electrical Characteristics:

Added one more Test Condition “4.5 £ V¢ £ 5.5” for Vo parameter and added maximum
value corresponding to that Test Condition.

Added Note 7 and referred the same note in maximum value for Vg parameter
corresponding to Test Condition “4.5 < Ve £5.5”.

Updated to new template.

*

4099182

08/19/2013

Updated Switching Characteristics:
Added Note 14 and referred the same note in “Parameter” column.
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Document History Page (continued)

Document Title: CY62148ESL MoBL, 4-Mbit (512K x 8) Static RAM

Document Number: 001-50045

Rev.

ECN

Submission
Date

Description of Change

*J

4779516

05/28/2015

Updated Functional Description:

Added “For a complete list of related resources, click here.” at the end.
Updated AC Test Loads and Waveforms:

Updated Figure 2.

Updated Switching Characteristics:

Added Note 19 and referred the same note in “Wkite Cycle”.
Updated Switching Waveforms:

Added Figure 8.

Added Note 29, 30, 31 and referred the same note in Figure 8.
Updated Package Diagram:

spec 51-85094 — Changed revision from *F to *G.

Updated to new template.

K

6906316

06/26/2020

Updated Features:

Changed value of Typical standby current from 1 pAto 2.5 pA.

Changed value of Typical active current from 2 mA to 3.5 mA.

Updated Product Portfolio:

Changed typical value of Operating |cc from 2 mA to 3.5 mA corresponding to “f =1 MHz".
Changed maximum value of Operating I from 2.5 mA to 6 mA corresponding to

“f =1 MHz".

Changed typical value of Standby, Iggs from 1 pA to 2.5 pA.

Updated Electrical Characteristics:

Changed typical value of I parameter from 2 mA to 3.5 mA corresponding to Test
Condition “f= 1 MHz".

Changed maximum value of |oc parameter from 2.5 mA to 6 mA corresponding to Test
Condition “f= 1 MHz".

Changed typical value of Iggq parameter from 1 pA to 2.5 pA.

Changed typical value of |gg, parameter from 1 pA to 2.5 pA.

Updated Data Retention Characteristics:

Changed typical value of Iccpr parameter from 1 pA to 3 pA.

Changed maximum value of |ccpr parameter from 7 pA to 8.8 pA.

Updated to new template.
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Sales, Solutions, and Legal Information
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~a»” EMBEDDED IN TOMORROW™ 4-Mbit (256K X 16) Static RAM

Features

m Very high speed: 45 ns
m Temperature range
a Industrial: =40 °C to +85 °C
m Wide voltage range: 2.20 V to 3.60 V
m Ultra low standby power
o Typical standby current: 2.5 pA
0 Maximum standby current: 7 pA (Industrial)
m Ultra low active power
o Typical active current: 3.5 mAatf=1 MHz
m Easy memory expansion with EL CE,, and OE Features

m Automatic power down when deselected

m Complementary metal oxide semiconductor (CMOS) for
optimum speed and power

m Available in Pb-free 44-pin thin small outline package
(TSOP) Il package
m Byte power down feature

Functional Description

The CY621472E30 is a high performance CMOS static RAM
(SRAM) organized as 256K 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

Logic Block Diagram

reduces power consumption when addresses are not toggling.
Placing the device into standby mode reduces power
consumption by more than_99 percent when deselected (CE4
HIGH or CE, LOW or both BLE and BHE are HIGH). The input
and output pins (I/Og through 1/045) are placed in a high
impedance state when:

m Deselected (CE4 HIGH or CE, LOW)
m Outputs are disabled (OE HIGH)

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

m Write operation is active (CE; LOW and CE, HIGH and WE
LOW)

To write to the device, take Chip Enable (CE4 LOW and CE,
HIGH) and Write Enable (WE) inputs LOW. If Byte Low Enable
(BLE) is LOW, then data from 1/O pins (I/Og through 1/O7) is
written into the location specified on the address pins (Ag through
A47). 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 (Ag through Aq7).

To read from the device, take Chip Enable (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 I/Ogq to I/O5. If Byte High Enable (BHE) is LOW, then data from
memory appears on I/Og to I/O45. See the Truth Table on page
11 for a complete description of read and write modes.

For a complete list of related documentation, click here.
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Product Portfolio

Power Dissipation
Vcc Range (V Operating | mA
Product Range ce ge (V) el P 9 loc (mA) StandtR/ISBz
(ns) f=1 MHz f=foax (nA)
Min | Typ ] Max Typ I Max Typ M Max Typ I Max
CY621472E30LL Industrial 22 3.0 3.6 45 3.5 6 15 20 25 7

Pin Configuration

Note

Figure 1. 44-pin TSOP Il pinout

As O
Az [
Ay O
A
Ao [
CEC
110 0]
110,00
1105
110310
Vee O11
Vss 12
110413
170514
1/10g]15
o;0016
WE 17
A7 018
A6 19
Aqs []20
A4 21
Az 022

©Wo~NOO~wN0

44
43

41
40

0 As
1 As

421 Az
] OE
1

39 0 BLE
38 [0 /045
37 [ 11044

1. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Voc = Vegityp), Ta = 25 °C.

Document Number: 001-67798 Rev. *G
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Maximum Ratings DC input voltage 231 ... —0.3V103.9V (Vogmax + 0.3V)
) ) ) ) ) ) Output current into outputs (LOW) ... 20 mA
Exceeding the maximum ratings may impair the useful life of the L
device. User guidelines are not tested. Static discharge voltage
(MIL-STD-883, Method 3015) .......ccoovviiiiiirii >2001V
Storage temperature ... —65°Cto +150 °C
] ) Latch upcurrent.............coooii >200 mA
Ambient temperature with
power applied ... —-55°Cto +125°C Operating Range
Supply voltage to ground
potential ..................ceoi -0.3Vto+3.9V (Veemax + 0.3 V) . Ambient [4]
DC Voltage Apr:flzie:% to Outputs D REnE Temperature Vee
in High Z State ™= ... —03 V1039V (Veemax+ 03 V) CY621472E30LL | Industrial |40 °C to +85 °C |[2.2V103.6V

Electrical Characteristics

Over the Operating Range

45 ns
Parameter Description Test Conditions - = Unit
Min Typ[ 1 Max
VoH Output HIGH voltage loq =-0.1 mA 2.0 - - \
lop=-1.0mA, Ve 2270V 2.4 - - 3
VoL Output LOW voltage lo, = 0.1 mA - - 0.4 \
lop =21 mA, Ve =270V - - 0.4 3
ViH Input HIGH voltage Vee=22Vto27V 1.8 - Ve + 0.3 3
Veg=2.7Vt036V 22 - Ve + 0.3 3
ViL Input LOW voltage Vee=22Vt027V -0.3 - 0.6 \
Vee=27V1to 36V -0.3 - 0.8 3
Iix Input leakage current GND 2V, 2V -1 - +1 pA
loz Output leakage current GND £ Vo £ Ve, Output Disabled -1 - +1 PA
lec Ve operating supply current  [f = f ., = 1/tre I\/CC = \éccgpax) - 15 20 mA
= our=um _
f=1MHz CMOS levels 35 6
lsgq © Automatic CE power-down  |CE4>Vee—0.2V, CE;<0.2V, - 25 7 pA
current — CMOS inputs ViN2Vee-02V, V02V,
f = fhax (address and data only),
f= 0 (OE, BHE, BLE and WE),
VCC =360V
lsga ! Automatic CE Power down CE;{>Vee—-0.2VorCE,<0.2Vor - 25 7 pA
current — CMOS inputs
(BHE and BLE) 2 Vo — 0.2V,
ViNn2Vee—-02VorVyg02y,
f=0,Vcc =360V

Notes
V) (min) = —2.0 V for pulse durations less than 20 ns.
IH(max) = Ycc + 0.75 V for pulse durations less than 20 ns.
Full device AC operation assumes a minimum of 100 ps ramp time from 0 to Vg (min) and 200 ps wait time after Vi stabilization.
Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegtyp), Ta =25 °C.

o kAN

Chip enables (CE and CE,) need to be tied to CMOS levels to meet the lgg4/lspo/lccpr SPec. Other inputs can be left floating.

Document Number: 001-67798 Rev. *G Page 4 of 16
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Capacitance

Document Number: 001-67798 Rev. *G

Parameter [] Description Test Conditions Max Unit
CiNn Input capacitance Ta=25°C, f=1MHz, Ve = Veegyp) 10 pF
Court Output capacitance 10 pF
Thermal Resistance

7 .- iy 44-pin TSOPII .
Parameter Description Test Conditions Package Unit
Oya Thermal resistance Still Air, soldered on a 3 x 4.5 inch, two-layer printed circuit 77 °C/W
(junction to ambient) board
Oyc Thermal resistance 13 °C/W
(junction to case)
AC Test Loads and Waveforms
Figure 2. AC Test Loads and Waveforms
R1
Voo 00— A ALL INPUT PULSES
OUTPUTo—l— Vee 505 . 90%
GND 10% 10%
30 PFGI s R2 Rise Time = 1 V/ns | L FallTime=1vnms
INCLUDING== —
JIGAND ~ -
SCOPE Equivalent to: THEVENIN EQUIVALENT
Rt
OUTPUTo M oV
Parameters 250V 30V Unit
R1 16667 1103 Q
R2 15385 1554 Q
RtH 8000 645 Q
V1H 1.20 1.75 \
Note
7. Tested initially and after any design or process changes that may affect these parameters.
Page 5 of 16
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Data Retention Characteristics

Over the Operating Range

Parameter Description Conditions Min Typ 8] Max Unit
Vpor V¢ for data retention 1.5 - - \
locprtY Data retention current Ve =15V, - 3 8.8 pA

CE{>Vec—02VorCE,<02Vor
(BHE and BLE) > Vg — 0.2V,

ViN2Vee—-02VorVys02Vv

teor (o] Chip deselect to data retention 0 - - ns
time
R mi Operation recovery time 45 - - ns

Data Retention Waveform
Figure 3. Data Retention Waveform (12, 13]
DATA RETENTION MODE —)L
Voo Vecmin Vpr2 1.5V 7 Vec(min
— |<— tCDR —3| 11— tR —

st 727000 X

Notes
8. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegtyp), Ta = 25 °C.

9. Chip enables (CE, and CE,) need to be tied to CMOS levels to meet the lgg1 / Isgs / locpr SPec. Other inputs can be left floating.

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

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

12. CE refers to the intemal logical combination of CE and CE, such that when CE, is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH.

13.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.

Document Number: 001-67798 Rev. *G Page 6 of 16
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Switching Characteristics

Over the Operating Range

Parameter ['4] Description - 45 ns Unit
Min Max
Read Cycle
tre Read cycle time 45 - ns
tan Address to data valid - 45 ns
tona Data hold from address change 10 - ns
tace CE4 LOW/CE, HIGH to data valid - 45 ns
tooe OE LOW to data valid - 22 ns
tizoe OE LOW to Low Z [ 5 - ns
tizoe OE HIGH to High z [15: 18] - 18 ns
ti7cE CE LOW/CE, HIGH to Low Z ['9] 10 - ns
trzee CE HIGH/CE, LOW to High Z [15. 18] - 18 ns
tpu E1 LOW/CE, HIGH to Power-up 0 - ns
tPo E1 HIGH/CE, LOW to Power-down - 45 ns
tpBE BLE/BHE LOW to data valid - 45 ns
tLz8E BLE/BHE LOW to Low Z [15:17] 5 - ns
tuzBE BLE/BHE HIGH to High z [15. 161 - 18 ns
Write Cycle (18, 19]
twe Write cycle time 45 - ns
tsce CE4 LOW/CE, HIGH to Write End 35 - ns
taw Address setup to write end 35 - ns
tha Address hold from write end 0 - ns
tsa Address setup to write start 0 - ns
tewe WE pulse width 35 - ns
tsw BLE/BHE LOW to write end 35 - ns
tsp Data setup to write end 25 - ns
tHo Data hold from write end 0 - ns
trrwe WE LOW to High Z [15. 6] - 18 ns
tLwE WE HIGH to Low Z [ 10 - ns
Notes

14. Test conditions for all parameters other than tri-state parameters assume signal transition time of 3 ns (1 V/ns) or less, timing reference levels of VCC(typ)/Z, input
pulse levels of 0 to Vcctyp), and output loading of the specified I /oy as shown in the Figure 2 on page 5.

15. At any temperature and voltage condition, t.z¢g is less than t zog, thzge is less than t| 7gE, tyzoE is less than t zog, and tyzne is less than t z\e for any device.

16. tz0E, tHzce: tHzee, and tyze transitions are measured when the outputs enter a high impedance state.

17.1f both byte enables are together, this value is 10 ns.

18. 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.

19. The minimum write cycle pulse width for WRITE Cycle 4 (WE controlled, OE LOW) should be equal to the sum of tyzwe and tgp.

Document Number: 001-67798 Rev. *G Page 7 of 16
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Switching Waveforms
Figure 4. Read Cycle No. 1 (Address Transition Controlled) (20, 21]

- tre
ADDRESS X

-« ; tAA

< lopp —>

»l
DATA OUT PREVIOUS DATA VALID —<><>< )‘( DATA VALID

Figure 5. Read Cycle No. 2 (OE Controlled) 2122, 23]

>/ \<
ADDRESS N 7
_ <€ tRC >
CE ™\ /
N\ 74— tpp —
< tace > <«— tzee —>
OE \
N
t tHzoe —
< DOE
_ \| [« tzoe —> /
BHE/BLE N 7
[ thzge —>

\4

l«— toBE
t
< lzBE — > HIGH

HIGHMPEDANCE IMPEDANCE
DATA OUT DATA VALID

«—— t7cE ———>

l«——— tpy —>»

Vee 50% 50%\—
SUPPLY N— | B
CURRENT

Notes
20. The device is continuously selected. OE, CE = V||, BHE, BLE, or both = V| _.

21. WE is HIGH for read cycle. _ _ _ _
22. CE refers to the internal logical combination of CE4 and CE, such that when CE is LOW and CE, is HIGH, CE is LOW. For all other cases CE is HIGH.

23. Address valid before or similar to CE and BHE, BLE transition LOW.

Document Number: 001-67798 Rev. *G Page 8 of 16



aCYPRESS* CY621472E30 MoBL

~agg@»” EMBEDDED IN TOMORROW

Switching Waveforms (continued)
Figure 6. Write Cycle No. 1 (WE Controlled) [24: 25. 26, 27]

< twe

ADDRESS X X

>

tsce >
CE \§( /
< taw >|e— typ —>
-« tsa > - tpwe >
WE Y 4
R V.
- N\ taw >
BHE/BLE N
— 4
OE
7 < tsp > ‘tHD:
DATA /O >< NOTE 28 ><>< DATAy
< tzoE

Figure 7. Write Cycle No. 2 (CE Controlled) [24 2526, 27]

- twe >

ADDRESS X t X
z SR XX 7

< tSA
taw > [ tha >

WE -
NN /
BHE/BLE \ XQ tew

/1
N\

\

Lz

oOF 4
< tsp >l—>»| tp
DATA /0 < NOTE 28 ] ><>< < DATA|
<€ tyzoe >

Notes
24. CE refers to the internal logical combination of CE and CE5 such_that when CE is LOW and CE5 is HIGH, CE is LOW. For all other cases CE is HIGH.
25. 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 anclthoId timing must be referenced to the edge of the signal that terminates the write.
26.Data 1/0 is high impedance if OE = V.
27.1f CE goes HIGH simultaneously with WE = V|, the output remains in a high impedance state.
28. During this period, the 1/Os are in output state. Do not apply input signals.

Document Number: 001-67798 Rev. *G Page 9 of 16



aCYPRESS* CY621472E30 MoBL

~agg@»” EMBEDDED IN TOMORROW

Switching Waveforms (continued)
Figure 8. Write Cycle No. 3 (WE Controlled, OE LOW) [29: 30. 31]

< twe >
ADDRESS X X
< tsce >
oE N L
BHE/BLE \§< taw " /
<€ tAV\/ > | tHA —>
_ ——tgy, —> < tPwE >
WE NN /
N N /
tvp
< tsp > |-—>
DATA I/0 NOTE 32 ><><>< >< DATA >
thzwe <« tzne —>

Figure 9. Write Cycle No. 4 (BHE/BLE Controlled, OE LOW) [29. 30!

< tv\/c >

ADDRESS X X

CE %R /
<€ tAVV | — tHA —>
- < t
BHE/BLE \‘ B /"4
< tsa >
T NN towe -
thzwe B tsp tHD
pata o X X NoTE32 X W XX DATA, )
l€«— tizwe
Notes

29. CE refers to the internal logical combination of CE4 and CEj such that when CE 4 is LOW and CE; is HIGH, CE is LOW. For all other cases CE is HIGH.
30. If CE goes HIGH simultaneously with WE = V|, the output remains in a high impedance state.

31. The minimum write cycle pulse width should be equal to the sum of t;z\\g and tgp

32. During this period, the I/Os are in output state. Do not apply input signals.

Document Number: 001-67798 Rev. *G Page 10 of 16
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CE1 | CE, | WE | OE | BHE | BLE I/0s Mode Power
H X133 X X X X |Highz Deselect/Power-down |Standby (Isg)
X33 L X X X X |Highz Deselect/Power-down |Standby (Isg)
X133 | X3 X X H H |HighZ Deselect/Power-down |Standby (Isg)
L H H L L L |Dataout (I/Og-1/Oy5) |Read Active (Ioc)
L H H L H L Data out (I/Og—I/Oy); Read Active (Icc)
/Og-1/045 in High Z
L H H L L H |Data out (I/Og-1/O45); |Read Active (Icc)
I/Og—1/07 in High Z
L H H H L L High Z Output disabled Active (Icc)
L H H H H L High Z Output disabled Active (Icc)
L H H H L H High Z Output disabled Active (Icc)
L H L X L L |Datain (I/Og-1/Oys) Write Active (Icc)
L H L X H L |Data in (/Og—1/O7); Write Active (Igc)
/Og—1/045 in High Z
L H L X L H |Datain (/Og-1/Oy5);  |Write Active (Icc)
I/Og—1/07 in High Z
Note

33. The X’ (Don't care) state for the chip enables (ﬁ1 and CE,) in the truth table refer to the logic state (either HIGH or LOW). Intermediate voltage levels on these
pins is not permitted.

Document Number: 001-67798 Rev. *G
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Ordering Information

Speed . Pack o ti
(F:]e:i Ordering Code D?':g ggrﬁ Package Type E‘:ﬁggg
45 |CYB21472E30LL-45ZSXI 51-85087 |44-pin TSOP Il (Pb-free) Industrial

Ordering Code Definitions

l— Temperature Range: | = Industrial
Pb-free

Package Type: ZS = 44-pin TSOP I
Speed Grade: 45=45ns

Low Power

Voltage Range: 30 = 3 V Typical
Process Technology: E = 90 nm

Dual Chip Enable

Bus Width: 7= x 16

Density: 4 = 4-Mbit

Family Code: 621 = MoBL SRAM family
Company ID: CY = Cypress

Cy 621 4 7 2 E 30 LL - 45 2Z8 X |

Document Number: 001-67798 Rev. *G Page 12 of 16
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Package Diagram
Figure 10. 44-pin TSOP 11 (18.4 x 10.2 x 1.194 mm) Package Outline, 51-85087

22 1 PIN 1 LD

= _‘ EEEEEEEEEEEEEEEEEEEEERE

10.262 (0.404)
10,058 (<0.396)

HHEEHHEEHHEHEHHEEHHEEHEEEN

11.938 <0.470>

23

FS
>

EJECTOR MARK

TDP \/IEW COPTIONAL>
=B VIEW CAN BE LOCATED
BOTTOM VIEW ANYWHERE IN THE
BOTTOM PKG
0.800 BSC -
(003155 —‘ " 0300 €0.012) | BASE PLANE
10262 0404
HHHHHHH n I_lI-II_lI-II_lI-II_lI-II_lI-II_lI-II_II-II_II-II_II-II_II-_-I nl_lnl_l'_
[ 0.10_Gog4)
18517 0.729 N 0°-5° 9210 <0.0083)
g 18.313 0.72D % SEATING R _{ 0120 (000475
== 8le PLANE T
e = | 0597 00235
2 g

MAX
DIMENSION IN MM (INCH> geer

PKG WEIGHT: REFER TO PMDD SPEC

51-85087 *F
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Acronyms Document Conventions
Acronym Description Units of Measure
CMOS Complementary Metal Oxide Semiconductor Symbol Unit of Measure
11O Input/Output °C degree Celsius
OE Output Enable MHz megahertz
SRAM Static Random Access Memory HA microampere
TSOP Thin Small Outline Package ps microsecond
WE Write Enable mA milliampere
ns nanosecond
Q ohm
% percent
pF picofarad
\ volt
W watt

Document Number: 001-67798 Rev. *G
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Features

m Very high speed: 45 ns
m Voltage range: 45V to 55V
m Pin compatible with CY62148B

m Ultra low standby power
o Typical standby current: 2.5 pA
0 Maximum standby current: 7 pA (Industrial)

m Ultra low active power
o Typical active current: 3.5 mA atf=1 MHz

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

m Complementary metal oxide semiconductor (CMOS) for
optimum speed and power

m Available in Pb-free 32-pin thin small outline packaﬂ (TSOP)
and 32-pin small-outline integrated circuit (SOIC) ]packages

Functional Description

The CY62148E is a high performance CMOS static RAM
organized as 512K words by 8-bits. This device features

Logic Block Diagram

advanced circuit design to provide ultra low standby current. This
is ideal for providing More Battery Life™ (MoBL™) in portable
applications. The device also has an automatlc 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). The eight input and output pins (1/Og
through 1/O) are placed in a high impedance state when the
device is deselected (CE HIGH), Outputs are disabled (OE
HIGH), or during an active Write operation (CE LOW and WE
LOW).

To write to the device, take Chip Enable (CE) and Write Enable
(WE) inputs LOW. Data on the eight /O pins (1/Og through 1/07)
is then written into the location specified on the address pins (Ag
through Aqg).

To read_from the device, take Chip Enable (CE) and Output
Enable (OE) LOW while forcing Write Enable (WE) HIGH. Under
these conditions, the contents of the memory location specified
by the address pins appear on the /O pins.

The CYB2148E device is suitable for interfacing with processors
that have TTL I/P levels. It is not suitable for processors that
require CMOS |/P levels. Please see Electrical Characteristics
on page 4 for more details and suggested alternatives.

For a complete list of related documentation, click here.
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Note
1. SOIC package is available only in 55 ns speed bin.
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Pin Configurations

Figure 1. 32-pin SOIC/TSOP Il pinout [?!

Top View
A17 1 32 Vee
A6 2 31 A A5
Aa s 30 A1s
A2 g4 20 0 WE
Az Os 280 A3
Ag Os 273 A8
As 7 260 Ao
A4 Qs 25 [ A4
A3 e 240 OF
A2 d1o 233 Arp
A1 g1 2 CE
Ao g1z 21 [ 11O,
1/Q0] 13 20 7Og
/0114 190 1/05
1102015 18 0 /04
Vss 16 17 @ 103
Product Portfolio
Power Dissipation
Vcc Range (V Operating | mA
Product cc Range (V) Speed P < leg ) Standby Igg; (LA)
(ns) f=1MHz f=frnax
Range Min | Typ B Max Typ Bl Max Typ Bl Max Typ Bl Max
CYB62148ELL |TSOPIl| Industrial 4.5 5.0 55 45 3.5 6 15 20 25 7
CYB2148ELL |SOIC Industrial/ 4.5 5.0 55 55 3.5 6 15 20 25 7
Automotive-A

Notes

2. SOIC package is available only in 55 ns speed bin.
3. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegyp), Ta =25 °C.

Document Number: 38-05442 Rev. *S
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Maximum Ratings

Exceeding maximum ratings may shorten the useful life of the
device. User guidelines are not tested.

Output current into outputs (LOW) ... 20 mA
Static discharge voltage

(per MIL-STD-883, Method 3015) .........ccccccevvnrnn. >2001V
Latch-up current ... >200 mA

Operating Range

Ambient

[6]
Temperature Vee

Device Range

CY62148E Industrial/ |-40°Cto+85°C|45Vto55V
Automotive-A

Storage temperature ... —65°Cto +150 °C
Ambient temperature

with power applied ... —-55°Cto +125°C
Supply voltage

to ground potential ............. -05V1t06.0V (Vegmax+ 0.5V)
DC voltage applied to outputs

in high Z state 451 . -0.5V106.0V (Veemax+ 0.5 V)
DC input voltage 3 . —0.5V1t06.0V (Vogmax + 0.5 V)

Electrical Characteristics

Over the operating range

L. . 45 ns 55 ns '] .
Parameter Description Test Conditions - 5 - 5 Unit
Min |Typ B Max Min |Typ B Max
Vou! Output HIGH voltage  [Vog = 4.5V, Igy =—1 mA 24| - - 24| - - Vv
Vee =5.5V, oy =-0.1 mA - - | 348 | - - | 348 | v
VoL Output LOW voltage lo, =2.1mA - - 0.4 - - 0.4 \
Vi Input HIGH voltage Vee=45Vto55V 22 — |Vec+05| 22 - |Vec+05] V
Vi Input LOW voltage Vec=4.5Vto55V|For TSOPII 05| - 0.8 - - - 3
package
For SOIC - | - - |-05| - |06l
package
lx Input leakage current  [GND <V, < Ve -1 - +1 -1 - +1 MA
loz Output leakage current |GND <V <V, output disabled -1 - +1 -1 - +1 MA
lcc Ve operating supply  [f = fax = 1/tre Vee =Veomaxy | — 15 20 - 15 20 mA
current — loyr = 0 MA _ _
f=1MHz CMOS levels 35 6 3.5 6
lggz [T Automatic CE CE>Vgc—-02V, - | 25 7 - | 25 7 A
power-down current—  |V|y>2Vec—-02VorVy<02Yy,
CMOS inputs f= 0, VCC = VCC(max)

Notes
VLmin) = —2.0 V for pulse durations less than 20 ns for | <30 mA.
ViHmax) = Ve + 0.75 V for pulse durations less than 20 ns.

SOIC package is available only in 55 ns speed bin.

©ENO G A

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

Typical values are included for reference and are not guaranteed or tested. Typical values are measured at Ve = Vegtyp), Ta = 25 °C.
Please note that the maximum Vg, limit for this device does not exceed minimum CMOS V of 3.5V. If you are interfacing this SRAM with 5 V legacy processors

that require a minimum V5 of 3.5 V, please refer to Application Note AN6081 for technical details and options you may consider.
10. 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 0.6 V. This

is applicable to SOIC package only.

11. Chip enable (CE) must be HIGH at CMOS level to meet the Igg, / Iocpr Spec. Other inputs can be left floating.

Document Number: 38-05442 Rev. *S
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Capacitance

Parameter [12] Description Test Conditions Max Unit
CiNn Input capacitance Ta=25°C, f=1MHz, Ve = Veeayp) 10 pF
Court Output capacitance 10 pF

Thermal Resistance

Parameter [12] Description Test Conditions 32522;(:;9'(: 32-5;11’:335 I Unit

Oya Thermal resistance Still air, soldered on a 3 x 4.5 inch, 51.57 59.10 °C/W
(junction to ambient) four-layer printed circuit board

Oyc Thermal resistance 25.01 12.19 °C/W
(junction to case)

AC Test Loads and Waveforms
Figure 2. AC Test Loads and Waveforms

R1
Voo 00— ALL INPUT PULSES
OUTPUT ] 30V "
50% 90%
10%, 10%
30 pF s R2 GND
I j|_ Rise Time =1 V/ns — Fall Time =1 V/ns
INCLUDING —
JIG AND )
SCOPE Equivalentto: THEVENIN EQUIVALENT
Rn
OUTPUTe o V1H
Parameter ['2 50V Unit
R1 1800 Q
R2 990 Q
Rtn 639 Q
V1H 1.77 Vv

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

Document Number: 38-05442 Rev. *S Page 5 of 19
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Data Retention Characteristics

Over the operating range

Parameter Description Conditions Min Typ [13] Max Unit
Vpr Ve for data retention 2 - \
ICCDR[M] Data retention current Vee =Vpr Industrial/ - 3 8.8 MA

_ Automotive-A

CE>Vee-02V,

ViNn2Vec—-02Vor

Ving02V
tcor Chip deselect to data retention 0 - ns

time
tR[15 Operation recovery time 45/55 - ns
Data Retention Waveform
Figure 3. Data Retention Waveform
DATA RETENTION MODE ———»
v
Vee Veemin Vpr> 2.0V 7 Veemin
tcpr = fe— R —>

& LT

Notes

13. Typical values are included for reference and are not guaranteed or tested. Typical values are measured at Vo = Vegyp), Ta = 25 °C.

14. Chip enable (CE) must be HIGH at CMOS level to meet the Igp, / Iocpr spec. Other inputs can be left floating.
15. Full device operation requires linear Ve ramp from Vpg to Vegminy > 100 ps or stable at Veg(miny > 100 ps.

Document Number: 38-05442 Rev. *S
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Switching Characteristics

Over the operating range

. 45 ns 55 ns [18] .

Parameter [16. 17] Description - - Unit
Min Max Min Max

Read Cycle
tre Read cycle time 45 - 55 - ns
tan Address to data valid - 45 - 55 ns
tona Data hold from address change 10 - 10 - ns
tace CE LOW to data valid - 45 - 55 ns
tboe OE LOW to data valid - 22 - 25 ns
t zoE OE LOW to low Z 19 5 - 5 - ns
thzoe OE HIGH to high z [19.20] - 18 - 20 ns
tizce CE LOWto low Z 19 10 - 10 - ns
thzce CE HIGH to high z [19. 201 - 18 - 20 ns
tpy CE LOW to power-up 0 - 0 - ns
5} CE HIGH to power-down - 45 - 55 ns
Write Cycle (21, 22]
twe Wiite 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
trwe WE pulse width 35 - 40 - ns
tsp Data setup to write end 25 - 25 - ns
tHp Data hold from write end 0 - 0 - ns
thzwe WE LOW to high z [ 20] - 18 - 20 ns
tzwe WE HIGH to low Z ['9] 10 - 10 - ns
Notes

16.1n an earlier revision of this device, under a specific application condition, READ and WRITE operations were limited to switching of the chip enable signal as described
in the Application Note AN66311. However, the issue has been fixed and in production now, and hence, this Application Notes 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.

17. Test conditions for all parameters other than tri-state parameters assume signal transition time of 3 ns or less, timing reference levels of 1.5 V, input pulse levels of
0to 3V, and output loading of the specified |, /I as shown in the Figure 2 on page 5.

18. SOIC package is available only in 55 ns speed bin.

19. At any temperature and voltage condition, tyzcg is less than t z¢g, thzog is less than t zog, and tyzwe is less than t zne for any device.

20.t470E, tHzce, and tyzwe transitions are measured when the outputs enter a high impedance state.

21. The internal wre.ite time of the memory is defined by the overlap of WE, 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.

22. The minimum write cycle pulse width for Write Cycle No. 3 (WE Controlled, OE LOW) should be equal to the sum of tsD and tHzZwE.

Document Number: 38-05442 Rev. *S Page 7 of 19
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Switching Waveforms
Figure 4. Read Cycle No. 1 (Address Transition Controlled

ADDRESS X

(23,24

tRC >|

taa >
toHa
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID

Figure 5. Read Cycle No. 2 (OE Controlled) [24 25!

ADDRESS }( >l<

- trc
CE \ 4
N /|
tace
o X #
thzog ——>
fooe r e tHzce —>
re— tizoE —> HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
l«—— ti7cE J—» —
Vee «— tpy \ lcc
SUPPLY 50% 50% N\
CURRENT N — Isg
Figure 6. Write Cycle No. 1 (WE Controlled, OE HIGH During Write) [26: 27]
< twe >
ADDRESS X X
tsce
= TNNOE /
< taw P i
[ tsp ———> tewe
WE N 4
N Ve
OF /
OE 7
- tsp » tip
DATA /O < NOTE 28 < ><>< < DATA VALID
< thzoe
Notes

23.Device is continuously selected. OE, CE = V|,.

24.WE is HIGH for read cycles. _

25. Address valid before or similar to CE transition LOW.

26.Data I/O is high impedance if OE = V|y.

27.1f CE goes HIGH simultaneously with WE HIGH, the output remains in high impedance state.
28. During this period, the I/Os are in output state and input signals must not be applied.
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Switching Waveforms (continued)

Figure 7. Write Cycle No. 2 (CE Controlled) 2% 30!

twe
ADDRESS 3( X
o X tsce ¥
tsa >
< taw > tha
L trwe
e M. g
tsp tvo -:I
DATA 1/0 DATA VALID /)

Figure 8. Write Cycle No. 3 (WE Controlled, OE LOW) [30.31]

< twe >

ADDRESS X X

tsce

o N £

taw tha —>

[<— tsa —'| trwe

- tsp »e—> tip

DATA 1/O >NOTE 32 ><><>< >< DATA VALID >

tHzwe

Notes _
29.Data I/O is high impedance if OE = V.

30.1fCE goes HIGH simultaneously with WE HIGH, the output remains in high impedance state.

31. The minimum write cycle pulse width should be equal to the sum of tsD and tHzwE.
32. During this period, the 1/Os are in output state and input signals must not be applied.
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CY62148E MoBL

Truth Table

CE WE OE /1O Mode Power
H [33] X X High Z Deselect/power-down Standby (lgg)
L H L Data out Read Active (Icc)
L L X Data in Write Active (Icc)
L H H High Z Selected, outputs disabled |Active (Icc)
Note

33.Chip enable (CE) must be HIGH at CMOS level to meet the Isg2 / lccpr spec. Other inputs can be left floating.

Document Number: 38-05442 Rev. *S
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Ordering Information

Table 1 lists the CY62148E MoBL key package features and ordering codes. The table contains only the parts that are currently
available. If you do not see what you are looking for, contact your local sales representative. For more information, visit the Cypress

website at www.cypress.com and refer to the product summary page at http://www.cypress.com/products.

Table 1. Key features and Ordering Information

Speed . Pack o ti
(F:]e:i Ordering Code D?':g ggrﬁ Package Type EZ':gI:g
45 |CYB2148ELL-45ZSXI 51-85095 |32-pin TSOP Il (Pb-free) Industrial
55 [CYB2148ELL-55SXI 51-85081 |32-pin SOIC (Pb-free) Industrial

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

Ordering Code Definitions

CYy 621 4 8 E LL- XX XX X X

L

Document Number: 38-05442 Rev. *S

Temperature Grade: X = |
| = Industrial

Pb-free

Package Type: XX =ZSor S
ZS = 32-pin TSOP 1l
S = 32-pin SOIC

Speed Grade: XX =45 ns or 55 ns

LL = Low Power

Process Technology: E =90 nm

Bus Width: 8= x 8

Density: 4 = 4-Mbit

Family Code: 621 = MoBL SRAM family
Company ID: CY = Cypress

Page 11 of 19
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Package Diagrams
Figure 9. 32-pin TSOP Il (20.95 x 11.76 x 1.0 mm) Package Outline, 51-85095
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Package Diagrams (continued)
Figure 10. 32-pin SOIC (450 Mils) Package Outline, 51-85081
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2, PACKAGE WEIGHT: See Cypress Package Material
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0..440[11..176] Cypress web,

3. The chamfer feoture is optional. If it Is not
present, then Pin 1 identifier must be located
within the index area indicated.
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CY62148E MoBL

Acronyms Document Conventions
Acronym Description Units of Measure
CE Chip Enable Symbol Unit of Measure
CMOS Complementary Metal Oxide Semiconductor °C degree Celsius
I/1O Input/Output MHz megahertz
OE Output Enable MA microampere
MoBL More Battery Life s microsecond
SoIC Small Outline Integrated Circuit mA milliampere
SRAM Static Random Access Memory ns hanosecond
TSOP Thin Small Outline Package - ohm
WE Write Enable % percent
pF picofarad
\ volt
W watt

Document Number: 38-05442 Rev. *S
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CY62148E MoBL

Document History Page

Document Title: CY62148E MoBL, 4-Mbit (512K x 8) Static RAM

Document Number: 38-05442

Revision

ECN

Submission
Date

Description of Change

*k

201580

01/08/2004

New data sheet.

*A

249276

08/03/2004

Changed status from Advance Information to Preliminary.

Updated Features:

Added RTSOP Il Package related information.

Removed FBGA Package related information.

Updated Functional Description:

Added RTSOP Il package related information.

Removed FBGA Package related information.

Updated Pin Configurations:

Added RTSOP Il package related information.

Removed FBGA Package related information.

Updated Operating Range:

Updated Note 6 (Changed V¢ stabilization time from 100 ps to 200 ps).

Updated Data Retention Characteristics:

Changed maximum value of |ccpr parameter from 2.0 pA to 2.5 pA.

Changed minimum value of tg parameter from 100 ps to tge ns.

Updated Switching Characteristics:

Changed minimum value of toya parameter from 6 ns to 10 ns corresponding to both 35 ns
and 45 ns speed bins.

Changed maximum value of tpog parameter from 15 ns to 18 ns corresponding to 35 ns
speed bin.

Changed maximum value of tyzog, tHzwe parameters from 12 ns to 15 ns corresponding
to 35 ns speed bin and 15 ns to 18 ns corresponding to 45 ns speed bin.

Changed minimum value of tgcg parameter from 25 ns to 30 ns corresponding to 35 ns
speed bin and 40 ns to 35 ns corresponding to 45 ns speed bin.

Changed maximum value of tpzcg parameter from 12 ns to18 ns corresponding to 35 ns
speed bin and 15 ns to 22 ns corresponding to 45 ns speed bin.

Changed minimum value of tgp parameter from 15 ns to 18 ns corresponding to 35 ns speed
bin and 20 ns to 22 ns corresponding to 45 ns speed bin.

Updated Ordering Information:

Corrected typo in Package Name column.

Updated part numbers.

*B

414820

12/16/2005

Changed status from Preliminary to Final.

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

Updated Features:

Removed 35 ns speed bin.

Updated Pin Configurations:

Removed Note “DNU pins have to be left floating ortied to Vgg to ensure proper application.”
and its reference.

Updated Product Portfolio:

Removed 35 ns speed bin.

Updated Maximum Ratings:

Updated Note 4 (to include current limit).

Document Number: 38-05442 Rev. *S
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Document History Page (continued)

Document Title: CY62148E MoBL, 4-Mbit (512K x 8) Static RAM

Document Number: 38-05442

Revision ECN Suanalfesmn Description of Change
*B(cont) | 414820 12/16/2005 |Updated Electrical Characteristics:

Removed “L” version of CY62148E.
Changed typical value of Igc parameter from 1.5 mA to 2 mA corresponding to Test
Condition “f= 1 MHz".
Changed maximum value of loc parameter from 2 mA to 2.5 mA corresponding to Test
Condition “f= 1 MHz".
changed typical value of Igc parameter from 12 mA to 15 mA corresponding to Test
Condition “f = f5,
Removed Iggq parameter and its corresponding details.
Changed typical value of Iggy parameter from 0.7 pAto 1 pA.
Changed maximum value of |gg, parameter from 2.5 pA to 7 pA.
Updated AC Test Loads and Waveforms:
Changed the AC test load capacitance from 100 pF to 30 pF in Figure 2.
Changed test load parameters R, Ry, Rty and Vi from 1838 (3, 994 €2, 645 Qand 1.75 V
to 1800 Q2 990 Q, 639 Qand 1.77 V.
Updated Data Retention Characteristics:
Changed maximum value of |ccpr parameter from 2.5 pA to 7 pA.
Added typical value for Iccpr parameter.
Updated Switching Characteristics:
Removed 35 ns speed bin.
Changed minimum value of t| zog parameter from 3 ns to 5 ns.
Changed minimum value of t_ zcg and t_zywg parameters from 6 ns to 10 ns.
Changed maximum value of tzcg parameter from 22 ns to 18 ns.
Changed minimum value of tpyye parameter from 30 ns to 35 ns.
Changed minimum value of tgp parameter from 22 ns to 25 ns.
Updated Ordering Information:
Updated part numbers.
Removed “Package Name” column.
Added “Package Diagram” column.
Updated to new template.

*C 464503 05/25/2006 |Updated Product Portfolio (Included Automotive Range).
Updated Operating Range (Included Automotive Range).
Updated Electrical Characteristics (Included Automotive Range).
Updated Data Retention Characteristics (Included Automotive Range).
Updated Switching Characteristics (Included Automotive Range).
Updated Ordering Information:
Updated part numbers.

*D 485639 07/21/2006 |Updated Operating Range:
Replaced “2.2 V to 3.6 V" with “4.5V t0 5.5 V" in “V¢” column.

*E 833080 03/09/2007 |Updated Electrical Characteristics:

Added SOIC package in “Test Conditions” of V|_ parameter and also added corresponding
values.

Added Note 10 and referred the same note in maximum value of V| parameter
corresponding to SOIC package.

Document Number: 38-05442 Rev. *S
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Document History Page (continued)

Document Title: CY62148E MoBL, 4-Mbit (512K x 8) Static RAM
Document Number: 38-05442

ECN Submission

Revision Date Description of Change
*F 890962 03/09/2007 |Updated Pin Configurations:

Added Note 2 and referred the same note in Figure 1.

Updated Product Portfolio:

Included Automotive-A range and removed Automotive-E range.
Updated Operating Range:

Included Automotive-A range and removed Automotive-E range.
Updated Electrical Characteristics:

Included Automotive-A range and removed Automotive-E range.
Added Note 11 (related to Iggs) and referred the same note in Iggo parameter.
Updated Data Retention Characteristics:

Included Automotive-A range and removed Automotive-E range.
Updated Switching Characteristics:

Included Automotive-A range and removed Automotive-E range.
Updated Ordering Information:

Updated part numbers.

*G 2947039 | 06/10/2010 |Updated Truth Table: _

Added Note 33 and referred the same note in “CE” column.
Updated Ordering Information:

Updated part numbers.

Updated Package Diagrams:

spec 51-85095 — Changed revision from ** to *A.

spec 51-85081 — Changed revision from *B to *C.

Updated to new template.

*H 3006318 | 08/23/2010 |Updated Data Retention Characteristics:

Added Note 14 and referred the same note in locpr parameter.
Updated Ordering Information:

No change in part numbers.

Added Ordering Code Definitions.

Added Acronyms and Units of Measure.

Updated to new template.

* 3235744 | 04/20/2011 |Updated Functional Description:

Removed “For best practice recommendations, refer to the Cypress application note
AN1064, SRAM System Guidelines.” at the end.

Updated Package Diagrams:

spec 51-85095 — Changed revision from *A to *B.

Completing Sunset Review.

*J 3302815 | 07/14/2011 [Updated to new template.

*K 3539544 | 03/01/2012 |Updated Electrical Characteristics:

Updated Note 10.

Updated Package Diagrams:

spec 51-85081 — Changed revision from *C to *D.
Completing Sunset Review.

L 3992135 | 05/06/2013 |Updated Functional Description:

Updated description.

Updated Electrical Characteristics:

Added one more Test Condition “Vec = 5.5V, lgy =—0.1 mA” for Vo parameter and also
added corresponding values.

Updated Package Diagrams:

spec 51-85081 — Changed revision from *D to *E.

Completing Sunset Review.
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CY62148E MoBL

Document History Page (continued)

Document Title: CY62148E MoBL, 4-Mbit (512K x 8) Static RAM

Document Number: 38-05442

Revision ECN Suanaif:ion Description of Change

*M 4099045 | 08/19/2013 |Updated Switching Characteristics:
Added Note 16 and referred the same note in “Parameter” column.
Updated to new template.

*N 4576526 | 11/21/2014 |Updated Features:
Added “For a complete list of related documentation, click here.” at the end.
Updated Switching Characteristics:
Added Note 22 and referred the same note in “Write Cycle”.
Updated Switching Waveforms:
Added Note 31 and referred the same note in Figure 8.

*O 4794169 | 06/11/2015 |Updated Package Diagrams:
spec 51-85095 — Changed revision from *B to *D.
Updated to new template.

*P 5285890 | 06/01/2016 |Updated Thermal Resistance:
Replaced “two-layer” with “four-layer” in “Test Conditions” column.
Updated all values in “32-pin SOIC Package” and “32-pin TSOP Il Package” columns.
Updated Data Retention Characteristics:
Removed details in “Conditions” column corresponding to tg parameter (To match the speed
grade).
Updated to new template.
Completing Sunset Review.

*Q 6072272 | 02/15/2018 |Updated Ordering Information:
Updated part numbers.
Updated to new template.

*R 6533264 | 04/04/2019 |Updated to new template.
Completing Sunset Review.

*S 6906316 | 06/26/2020 |Updated Features:

Changed value of Typical standby current from 1 pAto 2.5 pA.

Changed value of Typical active current from 2 mA to 3.5 mA.

Updated Product Portfolio:

Changed typical value of Operating Icc from 2 mA to 3.5 mA corresponding to all packages
and “f =1 MHz".

Changed maximum value of Operating I from 2.5 mA to 6 mA corresponding to all
packages and “f =1 MHz".

Changed typical value of Standby, Isgs from 1 pA to 2.5 pA corresponding to all packages.
Updated Electrical Characteristics:

Changed typical value of I parameter from 2 mA to 3.5 mA corresponding to all speed
bins and Test Condition “f = 1 MHZz".

Changed maximum value of I parameter from 2.5 mA to 6 mA corresponding to all speed
bins and Test Condition “f = 1 MHZz".

Changed typical value of Iggq parameter from 1 pAto 2.5 pA corresponding to all speed bins.
Changed typical value of |gg, parameter from 1 yAto 2.5 yA corresponding to all speed bins.
Updated Data Retention Characteristics:

Changed typical value of Iccpr parameter from 1 pA to 3 pA.

Changed maximum value of |ccpr parameter from 7 pA to 8.8 pA.

Updated Package Diagrams:

spec 51-85081 — Changed revision from *E to *F.

Updated to 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 Cypress Locations.

Products

Arm® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers
PSoC

Power Management ICs
Touch Sensing

USB Controllers
Wireless Connectivity

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb
cypress.com/wireless

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community

Community | Code Examples | Projects | Video | Blogs |
Training | Components

Technical Support
cypress.com/support
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Features

m Very high speed: 45 ns
m Temperature ranges

o Industrial: —40 °C to +85 °C
a Automotive-A: —40 °C to +85 °C

m Wide voltage range: 2.20 V to 3.60 V
m Pin compatible with CY62146DV30

m Ultra low standby power
o Typical standby current: 2.5 pA
0 Maximum standby current: 7 pA

m Ultra low active power
o Typical active current: 3.5 mA atf=1 MHz

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

m Complementary metal oxide semiconductor (CMOS) for
optimum speed and power

m Available in a Pb-free 48-ball very fine-pitch ball grid array
(VFBGA) and 44-pin TSOP |l Packages

Functional Description

The CYB2146EV30 is a high performance CMOS static RAM
organized as 256K words by 16 bits. This device features an

Logic Block Diagram

advanced circuit design designed to provide an ultra low active
current. Ultra low active current 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 80
percentwhen addresses are not toggling. The device can also be
put into standby mode reducing power consumption by more
than 99 percent when deselected (CE HIGH). The input and
output pins (1/Og through 1/045) are placed in a high impedance
state when_the device is deselected (CE HIGH), outputs are
disabled (OE HIGH), both Byte High Enable and Byte Low
Enable are disabled (BHE,BLE HIGH), or a write operation is in
progress (CE LOW and WE LOW).

To write to the device, take Chip Enable (CE) and Write Enable
(WE) input LOW. If Byte Low Enable (BLE) is LOW, then data
from /O pins (I/Og through 1/O7) is written into the location
specified_on the address pins (Ag through Aq7). If Byte High
Enable (BHE) is LOW, then data from the 1/O pins (I/Og through
I/045) is written into the location specified on the address pins
(Ag through Aq7).

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 appears on I/Og to /0. If
Byte High Enable (BHE) is LOW, then data from memory
appears on 1/Og to I/O¢5. See the Truth Table on page 11 for a
complete description of read and write modes.

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

Figure 1. 48-ball VFBGA pinout [ 2] Figure 2. 44-pin TSOP Il pinout [']
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Product Portfolio

Power Dissipation
Ve Range (V Operating | mA
Product Range cc Range (V) Hrzzdl perating I (mA) Standby lsgy (LA)
(ns) f=1 MHz f=frax
Min | Typ Bl Max Typ Bl Max Typ Bl Max Typ 3 Max
CY62146EV30LL | Industrial/ 22 3.0 3.6 45 3.5 6 15 20 25 7
Automotive-A

Notes
1. NC pins are not connected on the die.
2. Pins H1, G2, and H6 in the BGA package are address expansion pins for 8Mb, 16Mb and 32Mb respectively.
3. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegtyp), Ta =25 °C.
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Maximum Ratings

Exceeding the maximum ratings may impair the useful life of the
device. These user guidelines are not tested.

Storage temperature ...l —65°Cto+ 150 °C
Ambient temperature

with power applied ... -55°Cto+125°C
Supply voltage

to ground potential .......... -03Vto+39V (Vecmax+ 0.3V)

DC voltage applied to outputs
in High-Z state (45 . -0.3V1t03.9V (Veemax * 0-3V)

Electrical Characteristics

Over the Operating Range

DC input voltage 451 . —0.3V10 3.9V (Voe max * 0.3 V)
Output current into outputs (LOW) ..., 20 mA
Static Discharge Voltage

(per MIL-STD-883, Method 3015) ...........cccoeernne >2001 V
Latch-up Current ... >200 mA
Operating Range

Device Range Teﬁnrggz‘:mre Vee el
CY62146EV30| Industrial/l [-40°Cto+85°C|2.2Vt03.6V
Automotive-A

. . 45 ns (Industrial/Automotive-A) .
Parameter Description Test Conditions - = Unit
Min Typ[ 1 Max
VoH Output high voltage loq =-0.1 mA 2.0 - - \
loy = —1.0 MA, Vg > 2.70 V 2.4 - - Y,
VoL Output low voltage oL =0.1 mA - - 0.4 \
loL = 2.1 MA, Vg >2.70V - - 0.4 Y,
ViH Input high voltage Vee=22Vt027V 1.8 - Ve +03 \
Vee =27V1t03.6V 2.2 - Voc+03 | V
V| Input LOW Voltage Vee=22Vto27V -0.3 - 0.6 Vv
Vec=27Vto36V -0.3 - 0.8 \
lix Input leakage current GND 2V, 2V -1 - +1 pA
loz Output leakage current GND £ Vo £ Ve, Output disabled -1 - +1 pPA
lec Ve operating supply current f=fmax = Mtre  |Vec = Vccgnax): - 15 20 mA
— lOUT =0m _
F=1MHz CMOS levels 35 6
lsg1 Automatic CE power down CE>Vge—02V, - 25 7 A
current — CMOS inputs ViN>Vee—02VorVy<02V,
f = fmax (Address and data only),
f=0 (OE, BHE, BLE and WE),
VCC =360V
lsgz & Automatic CE power down CE >V -02V, - 2.5 7 pA
current — CMOS inputs ViN2Vee—02VorV <02V,
f=0, Voo =3.60 V
Notes
4. Vi min) = —2.0 V for pulse durations less than 20 ns.
5. Viymax)= Vcc *+ 0.75 V for pulse durations less than 20 ns.
6. Full device AC operation assumes a minimum of 100 us ramp time from 0 to V .(min) and 200 ps wait time after V. stabilization.
7. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vegtyp), Ta =25 °C.
8. Chip enable (CE) and byte enables (BHE and BLE) need to be tied to CMOS levels to meet the Igg/lsg2/lccpr spec. Other inputs can be left floating.

Document Number: 38-05567 Rev. *O
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Capacitance

Parameter [°] Description Test Conditions Max Unit
CiNn Input capacitance Ta=25°C, f=1MHz, Ve = Veegyp) 10 pF
Court Output capacitance 10 pF

Thermal Resistance

Parameter [°] Description Test Conditions VFBGA TSOP II Unit

O Thermal resistance Still air, soldered on a 3 x 4.5 inch, 42.10 55.52 °C/W
(junction to ambient) four-layer printed circuit board

O Thermal resistance 23.45 16.03 °C/W
(junction to case)

AC Test Loads and Waveforms
Figure 3. AC Test Loads and Waveforms

Vee o—mw\_ v All Input Pulses
L 0,
Output b—l— cC 10% 90% 90%
30 pF I 3 R2 Rise Time =1 Vins »| | FallTime = 1Vins
Including — —
JiGand T -
Scope Equivalent to: Thevenin Equivalent
Ry
Output o A o V1
Parameter 250V 30V Unit
R1 16667 1103 Q
R2 15385 1554 Q
Ry 8000 645 Q
V1H 1.20 1.75 3

Note
9. Tested initially and after any design or process changes that may affect these parameters.
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Data Retention Characteristics

Over the Operating Range

Parameter Description Conditions Min Typ [10] Max Unit
Vpr Ve for data retention 1.5 - - \
locpr M Data retention current Ve =15V, Industrial/ - 3 8.8 A

_ Automotive-A
CE>Vee-02V,
ViNn2Vec—-02Vor
Ving02V
tcor (2] Chip deselect to data retention |- 0 - - ns
time
tr (e Operation recovery time - 45 - - ns
Data Retention Waveform
Figure 4. Data Retention Waveform
DATA RETENTION MODE ————»
a—
Vee Veemin) Vor2 15V 7 Vecmin
|<— tcpr == je— tr —>}
E N
G NN

Notes

10. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vg = Vogyyp), Ta = 25 °C.

11. Chip enable (CE) and byte enables (BHE and BLE) need to be tied to CMOS levels to meet the Igg1/Isgo/lccpr spec. Other inputs can be left floating.
12. Tested initially and after any design or process changes that may affect these parameters.

13.Full device operation requires linear Vg ramp from Vpg to Vogminy 2 100 us or stable at Vogminy 2 100 ps.

Document Number: 38-05567 Rev. *O
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Switching Characteristics

Over the Operating Range
45 ns

Parameter [14 15 Description (Industrial/Automotive-A) Unit

Min Max
Read Cycle
tre Read cycle time 45 - ns
tan Address to data valid - 45 ns
tona Data hold from address change 10 - ns
tace CE LOW to data valid - 45 ns
tooe OE LOW to data valid - 22 ns
t zoe OE LOW to Low-Z '8 5 - ns
tizoe OE HIGH to High-z [16.17] - 18 ns
tizce CE LOW to Low-Z [1°] 10 - ns
trzce CE HIGH to High-z [16:17] - 18 ns
tpy CE LOW to power up 0 - ns
trD CE HIGH to power down - 45 ns
toge BLE / BHE LOW to data valid - 22 ns
t zBE BLE / BHE LOW to Low-Z ["®] 5 - ns
tizee BLE / BHE HIGH to High-z [16.17] - 18 ns
Write Cycle (18, 19]
twe Write cycle time 45 - ns
tsce CE LOW to write end 35 - ns
taw Address setup to write end 35 - ns
tha Address hold from write end - ns
tsa Address setup to write start - ns
tPwe WE pulse width 35 - ns
taw BLE / BHE LOW to write end 35 - ns
tsp Data setup to write end 25 - ns
tHo Data hold from write end 0 - ns
trzwe WE LOW to High-Z [16:17] - 18 ns
tzwe WE HIGH to Low-Z [1€] 10 - ns
Notes

14. Test conditions for all parameters other than tri-state parameters assume signal transition time of 3 ns (1 V/ns) or less, timing reference levels of Vogtyp)/2, input

pulse levels of 0 to Vcgiyp), and output loading of the specified 1o /Ioy as shown in the Figure 3 on page 5.

15.1In 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 Notes AN13842 and AN66311. However, the issue has been fixed and in production now, and hence, these Application
Notes are no longer applicable. They are available for download on our website as they contain information on the date code of the parts, beyond which the fix has

been in production.

16. At any given temperature and voltage condition, tyzc is less than t zcg, thzge is less than t zgg, tHzoE is less than t 7o, and thzwg is less than t 2w for any given

device.

17 . thz0E: tHzce: tHzee and tyzne transitions are measured when the outputs enter a high impedance state.

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

19. The minimum write pulse width for Write Cycle No. 3 (WE Controlled, OE LOW) should be sum of tze and tgp.

Document Number:

38-05567 Rev. *O
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Switching Waveforms
Figure 5. Read Cycle 1 (Address Transition Controlled) (20, 21]

< tre >|
ADDRESS X
< ; tAA
OHA

|
DATA 1/O PREVIOUS DATAVALID K XX >}< DATAoy7 VALID

Figure 6. Read Cycle No. 2 (OE Controlled) 2122

ADDRESS >< }{
_ < trc >
CE ™\ /
N 71— tpD >
< tace > <— trzee —>
OE T\
~
t thzoe >
«——— DOE — 5
— \_ <« t 708 —> /
BHE/BLE N 7
[ tzge — ™
- toee >
t
<~ e T HIGH
HIGHMPEDANCE IMPEDANCE
DATA I/0 DATAGuT VALID
< tizce >
Voo 50% 50% Nc
SUPPLY N
CURRENT
Notes

20. The device is continuously selected. OE, CE = V|, BHE and/or BLE = V.
21.WE is HIGH for read cycle. _
22. Address valid before or similar to CE and BHE, BLE transition LOW.

Document Number: 38-05567 Rev. *O Page 8 of 19
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Switching Waveforms (continued)

ADDRESS

BHE/BLE

OE

DATA I/O

ADDRESS

BHE/BLE

DATA I/O

Notes

Figure 7. Write Cycle No. 1 (WE Controlled) [23. 24 25]
< twe >
X X
< tsce >
\ N\K ppu
< taw >(— tn —>
- tsa > tpne >
RN A
TR 1/
/// 7[ thp
< tsp >
>< NOTE 26 ><>< < DATA
< thzoe

Figure 8. Write Cycle No. 2 (CE Controlled) [23: 24 28]

A

twe

1/

-« tsce

N Z
< tsa >

- taw ol tha >

- towe >

N /
AN fon | 2
A
- tsp >|le—>| tp
< NOTE 26 X ><>< < DATA

< tyzoe >

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

24, Data I/O is high impedance if OE = V.

25. If CE goes HIGH simultaneously with WE = V|, the output remains in a high impedance state.

26. During this period, the I/Os are in output state and input signals must not be applied.

Document Number: 38-05567 Rev. *O
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Switching Waveforms (continued)
Figure 9. Write Cycle No. 3 (WE Controlled, OE LOW) [27. 28]

< twe >

ADDRESS X X

< tsce

& N £
BHE/BLE \§ taw /

Y

\i

/1A

< taw >t —>
— * tsa > < tpwe >
WE oy Y/
N N /|
tvp
< tsp > [—>
DATA I/O < NOTE 29 ><><>< >< DATA N >
thzwe ™™ - tiznE —>

Figure 10. Write Cycle No. 4 (BHE/BLE Controlled, OE LOW) [27]

>

< twe

ADDRESS X X

CE \§:\ /
< tsce >
< taw > tha >
[ - t
BHE/BLE \§§\\ \Q\ o /‘L
€ tSA e
WE NN tewe ~
If
HZWE < tep ol tHD
DATA I/O ><>< NOTE 29 ><><><>< DATA| >
l—— fizne

Notes
27.1f CE goes HIGH simultaneously with WE = V|, the output remains in_a high impedance state.
28. The minimum write pulse width for Write Cycle No. 3 (WE Controlled, OE LOW) should be sum of ty»e and tgp.
29. During this period, the I/Os are in output state and input signals must not be applied.
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Truth Table

CEBY | WE | OE | BHE | BLE Inputs/Outputs Mode Power
H X X X X High-Z Deselect/power-down Standby (lgg)
L X X H H High-Z Output disabled Active (Icc)
L H L L L Data out (I/Og—1/O45) Read Active (Icc)
L H L H L Data out (I/Og—/Oy); Read Active (Icc)
[/Og—1/O45 in High-Z
L H L L H Data out (I/Og—1/O45); Read Active (Iec)
[/Og—1/O7 in High-Z
L H H L L High-Z Output disabled Active (Icc)
L H H H L High-Z Output disabled Active (lec)
L H H L H High-Z Output disabled Active (Icc)
L L X L L Data in (I/Og—1/O45) Write Active (Iec)
L L X H L Data in (I/Og—1/O7); Write Active ()
[/Og—1/O45 in High-Z
L L X L H Data in (I/Og—1/O45); Write Active (Icc)
[/Og—1/O7 in High-Z
Note

30. Chip enable must be at CMOS levels (not floating). Intermediate voltage levels on this pin is not permitted.

Document Number: 38-05567 Rev. *O
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Ordering Information

Speed Package Operating
(ns) Ordering Code Diagram Package Type Range
45 |CYB2146EV30LL-45BVXI 51-85150 |48-ball VFBGA (Pb-free) Industrial

CY62146EV30LL-45ZSX]

51-85087

44-pin TSOP || (Pb-free)

Please contact your local Cypress sales representative for availability of other parts

Ordering Code Definitions

L-45 XX X X

|— Temperature Grade: X = |

Document Number: 38-05567 Rev. *O

| = Industrial
Pb-free

Package Type: XX =BV orZS
BV = VFBGA,; ZS = TSOP II

Speed Grade: 45 ns

LL = Low Power

Voltage Range: V30 = 3 V typical
Process Technology: E =90 nm
Bus Width: 6 = x 16

Density: 4 = 4-Mbit

Family Code: MoBL SRAM family
Company ID: CY = Cypress

Page 12 of 19
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Package Diagrams

Figure 11. 48-ball VFBGA (6 x 8 x 1.0 mm) Package Outline, 51-85150
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ﬂ O O & O 0O
0.26 max TTA
@b (48X)
$0.25 @[C[A[B]
[#0.05 @{c]
SIDE VIEW
DIMENSIONS
SYMBOL MIN. NOM. MAX.
A - - 1.00
A1 0.16 - -
A2 - - 0.81
D 8.00 BSC
E 8.00 BSC
D1 5.25 BSC
E1 3.75 BSC
MD 8
ME 6
n 48
Db 0.25 0.30 0.35
eE 0.75 BSC
eD 0.75 BSC
SD 0.375BSC
SE 0.375BSC
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DETAIL A
NOTES:

1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14,5M-2009,
2. ALL DIMENSIONS ARE IN MILLIMETERS.
3. BALL POSITION DESIGNATION PER JEPS5, SECTION 3, SPP-020,
4 EREPRESENTS THE SOLDER BALL GRID PITCH,
5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE
MD X ME.
DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE
PARALLEL TO DATUM C.
"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE
THE POSITION OF THE CENTER SOLDER BALL IN THE QUTER ROW,
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW
"SD" OR "SE" =0,
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"$D" = eD/2 AND "SE" = eE/2,
8. "+"INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
A1 CORNER TQ BE IDENTIFIED BY CHAMFER, LASER OR INK MARK METALIZED
MARK, INDENTATION OR OTHER MEANS,

51-85150 *I
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Package Diagrams (continued)
Figure 12. 44-pin TSOP 11 (18.4 x 10.2 x 1.194 mm) Package Outline, 51-85087
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51-85087 *F
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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 degree Celsius
CMOS Complementary Metal Oxide Semiconductor MHz megahertz
CE Chip Enable pA microampere
11O Input/Output mA milliampere
OE Output Enable ns nanosecond
SRAM Static Random Access Memory Q ohm
TSOP Thin Small Outline Package PE picofarad
VFBGA  |Very Fine-Pitch Ball Gird Array v volt
— W watt
WE Write Enable

Document Number: 38-05567 Rev. *O
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Document History Page

Document Title: CY62146EV30 MoBL, 4-Mbit (256K x 16) Static RAM

Document Number: 38-05567

ECN No.

Submission
Date

Description of Change

223225

05/05/2004

New data sheet.

247373

07/28/2004

Changed status from Advance Information to Preliminary.

Updated Operating Range:

Updated Note 6 (Replaced “100 ps wait time” with “200 ps wait time”).

Updated Data Retention Characteristics:

Changed maximum value of |ccpr parameter from 2.0 pA to 2.5 pA.

Changed minimum value of tg parameter from 100 ps to tge ns.

Updated Switching Characteristics:

Changed minimum value of toqa parameter from 6 ns to 10 ns corresponding to both 35 ns
and 45 ns speed bin.

Changed maximum value of tpog parameter from 15 ns to 18 ns corresponding to 35 ns
speed bin.

Changed maximum value of tyzoE, thzge, and tyzwe parameters from 12 nsto 15 ns
corresponding 35 ns speed bin and from 15 ns to 18 ns corresponding to 45 ns speed bin.
Changed maximum value of tyzcg parameter from 12 ns to 18 ns corresponding to 35 ns
speed bin and from 15 ns to 22 ns corresponding to 45 ns speed bin.

Changed maximum value of tpgg parameter from 15 ns to 18 ns corresponding to 35 ns
speed bin.

Changed minimum value of tgcg and tgy parameters from 25 to 30 ns corresponding to
35 ns speed bin and from 40 ns to 35 ns corresponding to 45 ns speed bin.

Changed minimum value oftgp parameter from 15 nsto 18 ns corresponding to 35 ns speed
bin and from 20 ns to 22 ns corresponding to 45 ns speed bin.

Removed Note “If both Byte Enables (BHE and BLE) are toggled together then this value
is 6 ns min. Otherwise this value is 3 ns min.” and its reference in t zgg parameter.
Updated Ordering Information:

Updated part numbers.

*B

414807

12/16/2005

Changed status from Preliminary to Final.

Removed “L” version of CY62146EV30 part in all instances across the document.
Removed 35 ns speed bin related information in all instances across the document.
Changed the address of Cypress Semiconductor Corporation in Page 1 from “3901 North
First Street” to “198 Champion Court”.

Updated Pin Configurations:

Updated Figure 1 (Replaced DNU with NC corresponding to ball E3).

Removed Note “DNU pins have to be left floating or tied to Vgg to ensure proper application.”
and its reference.

Updated Electrical Characteristics:

Changed typical value of I parameter from 12 mA to 15 mA corresponding to 45 ns speed
bin and Test Condition “f = fay”-

Changed typical value of ¢ parameter from 1.5 mA to 2 mA corresponding to 45 ns speed
bin and Test Condition “f = 1 MHZz".

Changed maximum value of |cc parameter from 2 mA to 2.5 mA corresponding to 45 ns
speed bin and Test Condition “f =1 MHZz".

Changed typical value of Igg1 parameter from 0.7 pAto 1 pA corresponding to 45 ns speed
bin.

Changed maximum value of Igg¢ parameter from 2.5 pA to 7 pA corresponding to 45 ns
speed bin.

Changed typical value of Igg> parameter from 0.7 pAto 1 pA corresponding to 45 ns speed
bin.

Changed maximum value of Iggo parameter from 2.5 pA to 7 pA corresponding to 45 ns
speed bin.

Updated AC Test Loads and Waveforms:

Updated Figure 3 (Replaced 50 pF with 30 pF).

Document Number: 38-05567 Rev. *O
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Document History Page (continued)

Document Title: CY62146EV30 MoBL, 4-Mbit (256K x 16) Static RAM
Document Number: 38-05567

Rev. ECN No. Suan;f:ion Description of Change

*B(cont.) | 414807 12/16/2005 |Updated Data Retention Characteristics:

Changed maximum value of |ccpr parameter from 2.5 pAto 7 pA.

Added typical value of Iccpr parameter.

Updated Switching Characteristics:

Changed minimum value oft_ zog parameter from 3 ns to 5 ns corresponding to 45 ns speed

grr:éngeq minimum value of t 7o parameter from 6 ns to 10 ns corresponding to 45 ns
SC%Z?mdggljn.maximum value of tyzcg parameter from 22 ns to 18 ns corresponding to 45 ns
SC%Z?mdggljnfninimum value oft zgg parameter from 6 ns to 5 ns corresponding to 45 ns speed
grr:éngeq minimum value of tpyye parameter from 30 ns to 35 ns corresponding to 45 ns
SC%Z?%gcljnr.ninimum value of tgp parameter from 22 ns to 25 ns corresponding to 45 ns speed
gr?én(?%q minimum value of t, zywe parameter from 6 ns to 10 ns corresponding to 45 ns
speed bin.

Updated Ordering Information:

Updated part numbers.

Removed “Package Name” column.

Added “Package Diagram” column.

Updated Package Diagrams:

spec 51-85150 — Changed revision from *B to *D.
Updated to new template.

*C 925501 04/09/2007 |Updated Electrical Characteristics:

Added Note 8 and referred the same note in Igg, parameter.
Updated Data Retention Characteristics:

Added Note 11 and referred the same note in Iccpr parameter.
Updated Switching Characteristics:

Added Note 15 and referred the same note in “Parameter” column.

*D 2678796 | 03/25/2009 |Added Automotive-A Temperature Range related information in all instances across the
document.
Completing Sunset Review.

*E 2944332 | 06/04/2010 |Updated Truth Table:

Added Note 30 and referred the same note in “CE” column.
Updated Package Diagrams:

spec 51-85150 — Changed revision from *D to *E.

spec 51-85087 — Changed revision from *A to *C.

Updated to new template.

*F 3109050 | 12/13/2010 |Changed all Table Footnotes to Notes in all instances across the document.
Updated Ordering Information:

No change in part numbers.

Added Ordering Code Definitions.

Updated Package Diagrams:

spec 51-85150 — Changed revision from *E to *F.

*G 3302915 | 07/14/2011 |Updated Functional Description:

Removed “For best practice recommendations, refer to the Cypress application note
AN1064, SRAM System Guidelines.” at the end.

Updated Ordering Information:

No change in part numbers.

Updated Ordering Code Definitions.

Added Units of Measure.

Updated to new template.
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Rev.

ECN No.
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Description of Change

*H

3961126

04/10/2013

Updated Package Diagrams:

spec 51-85150 — Changed revision from *F to *H.
spec 51-85087 — Changed revision from *C to *E.
Completing Sunset Review.

4101995

08/22/2013

Updated Switching Characteristics:
Updated Note 15.
Updated to new template.

*J

4348752

04/16/2014

Updated Switching Characteristics:

Added Note 19 and referred the same note in “Wkite Cycle”.

Updated Switching Waveforms: _

Added Note 28 and referred the same note in Figure 9 (for tp\yg parameter in WE Controlled,
OE LOW Write Cycle).

Completing Sunset Review.

K

4576526

11/21/2014

Updated Functional Description:
Added “For a complete list of related documentation, click here.” at the end.

L

5233278

04/21/2016

Updated Thermal Resistance:

Replaced “two-layer” with “four-layer” in “Test Conditions” column.
Updated all values in “VFBGA” and “TSOP II” columns.

Updated to new template.

Completing Sunset Review.

*M

6029183

01/12/2018

Updated Ordering Information:
Updated part numbers.
Updated to new template.

*N

6560465

04/29/2019

Updated Package Diagrams:

spec 51-85150 — Changed revision from *H to *I.
Updated to new template.

Completing Sunset Review.

*O

6906316

06/26/2020

Updated Features:

Changed value of Typical standby current from 1 pAto 2.5 pA.

Changed value of Typical active current from 2 mA to 3.5 mA.

Updated Product Portfolio:

Changed typical value of Operating |cc from 2 mA to 3.5 mA corresponding to “f =1 MHz".
Changed maximum value of Operating I from 2.5 mA to 6 mA corresponding to
“f =1 MHz".

Changed typical value of Standby, Iggs from 1 pA to 2.5 pA.

Updated Electrical Characteristics:

Changed typical value of I parameter from 2 mA to 3.5 mA corresponding to Test
Condition “f= 1 MHz".

Changed maximum value of |oc parameter from 2.5 mA to 6 mA corresponding to Test
Condition “f= 1 MHz".

Changed typical value of Iggq parameter from 1 pA to 2.5 pA.

Changed typical value of |gg, parameter from 1 pA to 2.5 pA.

Updated Data Retention Characteristics:

Changed typical value of Iccpr parameter from 0.8 pA to 3 pA.

Changed maximum value of |ccpr parameter from 7 pA to 8.8 pA.

Updated Package Diagrams:

spec 51-85087 — Changed revision from *E to *F.

Updated to new template.
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CY62148EV30 MoBL

~p” EMBEDDED IN TOMORROW™ 4-Mbit (512K X 8) Static RAM

Features
m Very high speed: 45 ns
0 Wide voltage range: 2.20 V to 3.60 V

m Temperature range:
o Industrial: —40 °C to +85 °C
a Automotive-A: —40 °C to +85 °C

m Pin compatible with CY62148DV30

m Ultra low standby power
o Typical standby current: 2.5 pA
0 Maximum standby current: 7 pA (Industrial)

m Ultra low active power
o Typical active current: 3.5 mAatf=1 MHz

m Easy memory expansion with CE and OE features

m Automatic power down when deselected

m Complementary metal oxide semiconductor (CMOS) for

optimum speed and power

m Available in Pb-free 36-ball very fine-pitch ball grid

array

(VFBGA), 32-pin thin small outline package (TSOP) Il, and
32-pin small outline integrated circuit (SOIC)[” packages

Logic Block Diagram

Functional Description

The CYB62148EV30 is a high performance CMOS static RAM
organized as 512K words by 8 bits. This device features
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. Placing the device into standby mode reduces
power consumption by more than 99 percent when deselected
(CE HIGH). The eight input and output pins (1/Ogq through 1/07)
are placed in_a high impedance state when the device is
deselected (CE HIGH), the outputs are disabled (OE HIGH), or
during a write operation (CE LOW and WE LOW).

To write to the device, take Chip Enable (CE) and Write Enable
(WE) inputs LOW. Data on the eight /O pins (1/Og through 1/07)
is then written into the location specified on the address pins (Ag
through Aqg).

To read_from the device, take Chip Enable (CE) and Output
Enable (OE) LOW while forcing Write Enable (WE) HIGH. Under
these conditions, the contents of the memory location specified
by the address pins appear on the /O pins.

For a complete list of related 1documentation, click here.
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Note
1. SOIC package is available only in 55 ns speed bin.
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Pin Configurations
VFBGA, SOIC and TSOP Il pinouts are as follows. [+ 3

36-ball VFBGA pinout 32-pin SOIC/TSOP Il pinout
Top View Top View

A7 a2 Yee

A A6 02 31 A1s

A14 ds 30 Ats

Aq2 O 4 29 0 WE

QIOUOOOR

6 e 270 As

As 4~ 26 A Ag

OV OIOWONE Mg =BRA

Az e 241 OE

Az d1o 238 Ao

D NI = E 22ACE

Ao 12 211 1107

E 1700 13 20 [ 1/0g

/O1 14 19 3 /05

1102 15 18 [ 1/O4

©OLDO® | “E R
()@ (B (2o (1) (1)) | @
:

Product Portfolio

Power Dissipation
Vec Range (v) | Speed Operating Icc (mA) Standby |
Product Range (ns) AY SB2
f=1MHz = frax (HA)
Min | Typ ™| Max Typ | Max | Typ™ | Max [Typ | Max
CY62148EV30LL [VFBGA Industrial 2.2 3.0 3.6 45 3.5 6 15 20 25 7
TSOP I Industrial /
Automotive-A
SOIC Industrial 2.2 3.0 3.6 55 3.5 6 15 20 25 7

Notes

2. SOIC package is available only in 55 ns speed bin.

3. NC pins are not connected on the die.

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

Document Number: 38-05576 Rev. *X Page 3 of 20
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Maximum Ratings DC input voltage 581 ... =0.3 V t0 Vegmax + 0.3 V
) ) ) ) ) ) Output current into outputs (LOW) ... 20 mA
Exceeding maximum ratings may impair the useful life of the L
device. These user guidelines are not tested. Static discharge voltage
(MIL-STD-883, Method 3015) .......ccoovviiiiiirii > 2001V
Storage temperature ... —65°Cto +150 °C
] Latch upcurrent ... >200 mA
Ambient temperature
with power applied ... 55°Cto +125°C Operating Range
Supply voltage -

; Ambient 7
to ground potential ..................... -0.3 Vto Veg(max + 0.3V Product Range Temperature Vel
DC voltage applied to outputs CYB2148EV30 | Industriall |-40°Cto +85°C|22V103.6V
in High Z State ®:©1 ... -0.3 V to Veemax + 0.3V Automotive-A

Electrical Characteristics

Over the Operating Range

-45 (Industrial / _55 [8]
Parameter Description Test Conditions Automotive-A) Unit
Min | Typ Bl Max Min | Typ Bl Max
VoH Output high voltage |lgy =—0.1 mA 20 - - 20 - - \
loy=—1.0mA, Vcc 2270V 24| - - 24| - - 3
VoL Output low voltage |lg. =0.1 mA - - 0.4 - - 0.2 \
loL =21 mA Ve 2270V - - 0.4 - - 0.4 3
Vi Input high voltage |Vec=22V 1027V 18| — [Vee*03| 18| - |Vgc+03] V
Veg=27V1036V 22| — [Veec+03[22]| - |Vgec+03] V
ViL Input low voltage Vec=2.2Vto 2.7 V|For VFBGA and -0.3| - 0.6 - - - \
TSOP Il packages
For SOIC package | - | - - [-03] - | o04lO]| v
Vee =2.7 Vito 3.6 V|For VFBGA and 03| - 0.8 - - - 3
TSOP Il packages
For SOIC package | - | - - |-03] - | osl0
lx Input leakage GND 2V, 2V¢ -1 - +1 -1 - +1 pA
current
loz Output leakage GND £ Vg £ Ve, Output disabled -1 - +1 -1 - +1 pA
current
lCC VCC Operating f= fmax = 1/tRC VCC = Vccg\-nax), - 15 20 - 15 20 mA
supply current — lour = 0 MA, _ _
f=1MHz CMOS levels 3.5 6 35 6
lggq [T Automatic CE power [CE > Voo — 0.2V, - | 25 7 - | 25 7 A
down current — ViN2 Vee—02V, V02V,
CMOS inputs f = fax (Address and Data Only),
f=0(OE and WE), Vcc =360V
lgga [ Automatic CE power |CE > Vog — 0.2V, - | 25 7 - | 25 7 A
down current — ViNZ2Vee—02VorVyz02Yy,
CMOS inputs f=0, Ve =360V
Notes

5. Vi min) = —2.0 V for pulse durations less than 20 ns.
Vimax) = Vg + 0.75 V for pulse durations less than 20 ns.

7. Full device AC operation assumes a minimum of 100 us ramp time from 0 to Vcc(miny and 200 ps wait time after Vo stabilization.

8. SOIC package is available only in 55 ns speed bin.

9. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vo = VCC( p) Tpo=25°C.

10. Under DC conditions the device meets a V| of 0.8V (for V¢ range of 2.7 V to 3.6 V) and 0.6 V (for V¢ range of 2.2 V to g% V). However, in dynamic conditions
Input LOW voltage applied to the device must not be higher than 0.6V and 0.4V for the above ranges. This is applicable to SOIC package only.

11. Chip Enable (CE) must be HIGH at CMOS level to meet the Igg1 / Isps / locpr spec. Other inputs can be left floating.

Document Number: 38-05576 Rev. *X Page 4 of 20
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Capacitance

Parameter [12] Description Test Conditions Max Unit
CiN Input capacitance Ta=25°C, f=1MHz, Ve = Voo gy 10 pF
Cout Output capacitance 10 pF

Thermal Resistance

Parameter ['2] Description Test Conditions 36'3:2;/:9%(3’0‘ 32'52::1:&'3 . 32522;(:;;(: Unit

Oya Thermal resistance Still  air, soldered on a 44.79 59.10 51.57 °C/W
(junction to ambient) 3_ X 4_.5 inch, four-layer printed

Ore Thermal resistance circuit board 2317 12.19 2501 |°C/W
(junction to case)

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

R1

Ve ALL INPUT PULSES

OUTPUT ] Vee S55% L 90%
10%, 10%
30 pF $ R2 GND
I 'L Rise Time =1 V/n ) Fall Time =1 V/ns

INCLUDING

Jls%égg Equivalentto: THEVENIN EQUIVALENT
OUTPUTe u:RTH o V1hy
Parameter 250V 30V Unit
R4 16667 1103 Q
Ro 15385 1554 Q
RtH 8000 645 Q
V1 1.20 1.75 \Y

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

Document Number: 38-05576 Rev. *X Page 5 of 20
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Data Retention Characteristics

Over the Operating Range

Parameter Description Conditions Min Typ [13] Max Unit
Vpr Vcc for data retention 1.5 - - \
lccpr 14 Data retention current |Vec=1.5V, Industrial/ - 3 8.8 A

_ Automotive-A

CE>Vee—02V,
ViNn2Vee—-02Vor

ViN<02V

tCDR[15] Chip deselect to data 0 - - ns
retention time

tl161 Operation recovery time CY62148EV30LL-45 45 - - ns

CY62148EV30LL-55 55 - - ns

Data Retention Waveform
Figure 2. Data Retention Waveform

DATA RETENTION MODE
Vee Vecmin Vpr> 15V Vecmin

tcor tr —>

e |
« LT RN

Notes
13. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vo = Vegyp), Ta = 25 °C.
14. Chip Enable (CE) must be HIGH at CMOS level to meet the Igp4 / Igp> / locpr Spec. Other inputs can be left floating.
15. Tested initially and after any design or process changes that may affect these parameters.
16. Full device AC operation requires linear Vg ramp from Vpg to Vegminy 2 100 ps or stable at Vegmin) 2 100 ps.

Document Number: 38-05576 Rev. *X Page 6 of 20
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Switching Characteristics

Over the Operating Range

-45 (Industrial / _55 [19]
Parameter [17: 18] Description Automotive-A) Unit

Min | Max Min Max
Read Cycle
tre Read cycle time 45 - 55 - ns
tan Address to data valid - 45 - 55 ns
tona Data hold from address change 10 - 10 - ns
tace CE LOW to data valid - 45 - 55 ns
tboE OE LOW to data valid - 22 - 25 ns
t 20E OE LOW to Low Z 201 5 - 5 - ns
tuzoE OE HIGH to High z [20.21] - 18 - 20 ns
t zcE CE LOW to Low Z [20] 10 - 10 - ns
tuzce CE HIGH to High z 120. 21] - 18 - 20 ns
tpu CE LOW to power-up 0 - 0 - ns
tPD CE HIGH to power-down - 45 - 55 ns
Write Cycle (22, 23]
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
towEe WE pulse width 35 - 40 - ns
tsp Data setup to write end 25 - 25 - ns
tHp Data hold from write end 0 - 0 - ns
tizwE WE LOW to High Z 120. 21] - 18 - 20 ns
tLzwE WE HIGH to Low Z 29 10 - 10 - ns
Notes

17.In an earlier revision of this device, under a specific application condition, READ and WRITE operations were limited to switching of the chip enable signal 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.

18. Test Conditions for all parameters other than tri-state parameters assume signal transition time of 3 ns or less (1 V/ns), timing reference levels of Vcgypy/2, input
pulse levels of 0 to Vo p) and output loading of the specified I /loy as shown in the Figure 1 on page 5.

19. SOIC package is availaﬁe only in 55 ns speed bin.

20. At any given temperature and voltage condition, tyzcg is less than t) 7, thzog is less than t yo, and tyzywe is less than t| e for any given device.

21.th70E, thzce, and tyzne transitions are measured when the output enter a high impedance state.

22. The internal write time of the memory is defined by the overlap of WE, 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 must be referenced to the edge of the signal that terminates the write.

23. The minimum write cycle pulse width for Write Cycle No. 3 (\Iﬁ Controlled, OE LOW) should be equal to the sum of tsD and tHZWE.

Document Number: 38-05576 Rev. *X Page 7 of 20
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Switching Waveforms
Figure 3. Read Cycle No. 1 (Address Transition Controlled)

trRC |
ADDRESS X

[24, 25]

taa »|
toHa
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID

Figure 4. Read Cycle No. 2 (OE Controlled) [25: 26]

ADDRESS }( 5{
— —x‘ tre /
CE
N /|
tace
OE 5‘ 7(
tHzoEe
f0oE - < tzcE —>
te— t 708 —> HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
le—— ti7cE I—» o
Vee try \] lec
SUPPLY 50% 50% No
CURRENT N— |
Figure 5. Write Cycle No. 1 (WE Controlled, OE HIGH During Write) [27: 28]
twe
ADDRESS X X
< tsce >
cE K Z 7
taw tha —>
- tsa > tpwe

o€ K
tsp tip

DATA /O < NOTE 29 ><>< < DATA VALID

< thzoe

Notes -
24. Device is continuously selected. OE, CE = V..
25.WE is HIGH for read cycles. o
26. Address valid before or similar to CE transition LOWV.
27.Data I/O is high impedance if OE = V.
28.1If CE goes HIGH simultaneously with WE HIGH, the output remains in high impedance state.
29. During this period, the I/Os are in output state. Do not apply input signals.

Document Number: 38-05576 Rev. *X Page 8 of 20
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Switching Waveforms (continued)

ADDRESS >|<

DATA 1/O

ADDRESS

DATA 1/O

Notes

Figure 6. Write Cycle No. 2 (CE Controlled) (30 3]
twe
X
tsce
t x\ 7(
SA >
taw tha —>
trwe
NI Loz

DATA VALID

le————————— t5p ——— 1« tp -:l

/|

Figure 7. Write Cycle No. 3 (WE Controlled, OE LOW) [31. 32

twe
X X
tsce

N L

B taw g N W
< tsa —>| tpne
RN i
tsp tHo
>NOTE 33 ><><>< >< DATA VALID >
thzne > «— t 7w

30. Data I/O is high impedance if OE = V.
31.1f CE goes HIGH simultaneously with WE HIGH, the output remains in high impedance state.
32. The minimum write cycle pulse width should be equal to the sum of tSD and tHzwE.

33. During this period, the I/Os are in output state. Do not apply input signals.

Document Number: 38-05576 Rev. *X
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Truth Table

CE [34 WE OE Inputs/Outputs Mode Power
H X X High Z Deselect/Power down Standby (lgg)
L H L Data out Read Active (Icc)
L H H High Z Output disabled Active (lec)
L L X Data in Write Active (Icc)
Note

34.Chip enable must be at CMOS levels (not floating). Intermediate voltage levels on this pin is not permitted.

Document Number: 38-05576 Rev. *X
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Ordering Information

S([::]esd Ordering Code B?:;rggrﬁ Package Type 0%‘:’:&2‘9

45 |CYB2148EV30LL-45BVI 51-85149 |36-ball VFBGA Industrial
CY62148EV30LL-45BVXI 51-85149 | 36-ball VFBGA (Pb-free)
CY62148EV30LL-45BVXIT 51-85149 | 36-ball VFBGA (Pb-free)
CY62148EV30LL-45Z8XI 51-85095 |32-pin TSOP Il (Pb-free)

55 [CYB2148EV30LL-558XI 51-85081 |32-pin SOIC (Pb-free) Industrial

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

Ordering Code Definitions

CY 621 4 8 E V30 LL - XX XX X X

X
‘_ Option: X =blank or T
blank = Standard; T = Tape and Reel

Temperature Grade: X=1o0r A
| = Industrial; A = Automotive-A

Pb-free

Package Type: XX =BV orZSorS
BV = 36-ball VFBGA

ZS = 32-pin TSOP 1|

S = 32-pin SOIC

Speed Grade: XX =45 ns or 55 ns
LL = Low Power

V30 =3V (typical)

Process Technology: E = 90 nm

Bus Width: 8 =x 8

Density: 4 = 4-Mbit

Family Code: 621 = MoBL SRAM family

Document Number: 38-05576 Rev. *X

Company ID: CY = Cypress
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Package Diagrams

Figure 8. 36-ball VFBGA (8.0 x 6.0 x 1.0 mm) Package Outline, 51-85149

2X ST B
! 5 {datum B)
{E} A d s 40z > i/—m CORNER
A | JJ |
A1 CORNER \ | O O!O [ONC, A
i A | 000000 |8
1
, el [so] e} OP o} o]
| _l__:e____l____o__i__
T T ’l _____ B ' o | o | [ (datum A)
| o 00 O F
| ooolooo |e
| O 00 | [ONONC, H
| o) |
| e[ 2x A |l
TOP VIEW —|" {et]
BOTTOM VIEW
[#]0.25]d
DETAIL A
3exeb /A\ L T |(_ {
MENE Y ootooo _'J
p0.05@IC f —
DETAL A SIDE VIEW
DIMENSIONS NOTES:
SYMBOL e o e 1. ALL DIMENSIONS ARE IN MILLIMETERS.
- - - o0 2. SOLDER BALL POSITION DESIGNATION PER JEP@5, SECTION 3, SPP-020.
v oo - - 3. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
.00 BSC 4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
- 00550 SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
D1 525 BSC SIZE MD X ME.
El 3.75B8C /B\DIMENSION "b* IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A
MD 8 PLANE PARALLEL TO DATUM C.
MNE 3: /B\"SD” AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW
@b 0.5 0.50 0.5 WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW
eD 0.75 BSC "SD" OR "SE" = 0,
ok 0.75BSC WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW
SD 0375 BSC "SD" = eD/2 AND "SE” = eE/2.
SE 0375 BSC /D\A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK

Document Number: 38-05576 Rev. *X

8.

METALIZED MARK, INDENTATION OR OTHER MEANS.
"+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED SOLDER
BALLS.

51-85149 *G

Page 12 of 20



aCYPRESS CY62148EV30 MoBL

~ag»” EMBEDDED IN TOMORROW™

Package Diagrams (continued)
Figure 9. 32-pin TSOP Il (20.95 x 11.76 x 1.0 mm) Package Outline, 51-85095
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Package Diagrams (continued)
Figure 10. 32-pin SOIC (450 Mils) Package Outline, 51-85081
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NOTE
h2ielsses] L. DIMENSIONS IN INCHESCMM] MEL.
2, PACKAGE WEIGHT' See Cypress Package Material
0.440C11.1761 Declaration Datasheet (PMDD) posted on the
0.450011.430] Cypress web.

3. The chamfer feature is optional. If it is not
present, then Pin 1 identifier must be located
within the Index area Indicated.
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0006001521
ORI SEE NOTE #3
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01128191 Mﬂ | M. J \oastasen JfLI | -
— L 0. )
_' [II0.00400.102] 0.03900.9901
0.050[1.2701 - ”'””4[1'411”,,2]
BSC. 0.014[0.3551
0.02000.5081 1 Im

SEATING PLANE
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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 degree Celsius
CMOS Complementary Metal Oxide Semiconductor KA microampere

CE Chip Enable mA milliampere

I/O Input/Output ns nanosecond

OE Output Enable PP picofarad

SRAM Static Random Access Memory v volt

TSOP Thin Small Outline Package W watt

VFBGA Very Fine-Pitch Ball Grid Array

WE Write Enable

Document Number: 38-05576 Rev. *X
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Document History Page

Document Title: CY62148EV30 MoBL, 4-Mbit (512K x 8) Static RAM

Document Number: 38-05576

Region ECN SUan;f:mn Description of Change

* 223225 05/05/2004 |New data sheet.

*A 247373 07/28/2004 [Changed status from Advance Information to Preliminary.
Updated Operating Range:
Updated Note 7 (Changed V¢ stabilization time from 100 ps to 200 ps).
Updated Data Retention Characteristics:
Changed maximum value of |ccpr parameter from 2.0 pA to 2.5 pA.
Changed minimum value of tg parameter from 100 ps to tge ns.
Updated Switching Characteristics:
Changed minimum value of tona parameter from 6 ns to 10 ns corresponding to both 35 ns
and 45 ns speed bins.
Changed maximum value of tpog parameter from 15 ns to 18 ns corresponding to 35 ns
speed bin.
Changed maximum value of tyzog, tHzwe parameters from 12 ns to 15 ns corresponding
to 35 ns speed bin and 15 ns to 18 ns corresponding to 45 ns speed bin.
Changed minimum value of tgcg parameter from 25 ns to 30 ns corresponding to 35 ns
speed bin and 40 ns to 35 ns corresponding to 45 ns speed bin.
Changed maximum value of tyz~g parameter from 12 ns to 18 ns corresponding to 35 ns
speed bin and 15 ns to 22 ns corresponding to 45 ns speed bin.
Changed minimum value of tgp parameter from 15 ns to 18 ns corresponding to 35 ns speed
bin and 20 ns to 22 ns corresponding to 45 ns speed bin.
Updated Ordering Information:
Updated part numbers.

*B 414807 12/16/2005 |Changed status from Preliminary to Final.

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

Updated Features:

Removed 35 ns speed bin related information.

Updated Pin Configurations:

Changed ball C3 from DNU to NC.

Removed the Note “DNU pins have to be left floating or tied to Vgg to ensure proper
application.” and its reference.

Added 32-pin SOIC pinout.

Updated Electrical Characteristics:

Removed “L” version of CY62148EV30.

Changed typical value of | parameter from 12 mA to 15 mA corresponding to Test
Condition “f = fay

Changed typical value of | parameter from 1.5 mA to 2 mA corresponding to Test
Condition “f= 1 MHz".

Changed maximum value of Icc parameter from 2 mA to 2.5 mA corresponding to Test
Condition “f= 1 MHz".

Changed typical value of Iggq and |ggy parameters from 0.7 pAto 1 pA.

Changed maximum value of Isg1 and Iggy parameters from 2.5 pA to 7 pA.

Updated AC Test Loads and Waveforms:

Changed the AC test load capacitance value from 50 pF to 30 pF.

Updated Data Retention Characteristics:

Changed maximum value of |ccpr parameter from 2.5 pA to 7 pA.

Added typical value of Iccpr parameter.

Updated Switching Characteristics:

Changed minimum value of t zog parameter from 3 ns to 5 ns.

Changed minimum value of t_ zcg and t_zywg parameters from 6 ns to 10 ns.

Changed maximum value of tzcg parameter from 22 ns to 18 ns.

Changed minimum value of tpyg parameter from 30 ns to 35 ns.

Changed minimum value of tgp parameter from 22 ns to 25 ns.

Document Number: 38-05576 Rev. *X
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Document History Page (continued)

Document Title: CY62148EV30 MoBL, 4-Mbit (512K x 8) Static RAM

Document Number: 38-05576

Region ECN SUan;f:mn Description of Change
*B(cont.) | 414807 12/16/2005 |Updated Ordering Information:

Updated part numbers.
Removed “Package Name” column.
Added “Package Diagram” column.
Updated Package Diagrams:
spec 51-85149 — Changed revision from *B to *C.
Added spec 51-85081 *B.
Updated to new template.

*C 464503 05/25/2006 |Added Automotive Temperature Range related information in all instances across the
document.
Updated Ordering Information:
Updated part numbers.

*D 833080 03/09/2007 |Updated Electrical Characteristics:
Added details of V|_parameter corresponding to Test Condition “SOIC package”.
Added Note 10 and referred the same note in the maximum value of V,_ parameter
corresponding to SOIC package.

*E 890962 03/30/2007 |Removed Automotive Temperature Range related information in all instances across the
document.
Updated Features:
Added Note 1 and referred the same note in 32-pin SOIC package.
Updated Electrical Characteristics:
Added Note 11 and referred the same note in Igg> parameter.
Updated Switching Characteristics:
Added values for all parameters corresponding to 55 ns Industrial Temperature Range.
Updated Ordering Information:
Updated part numbers.

*F 987940 04/18/2007 |Updated Electrical Characteristics:
Changed maximum value of Vg parameter from 0.4 V to 0.2 V corresponding to Industrial
Temperature Range at g = 0.1 mA.
Changed maximum value of V,_parameter from 0.6 V to 0.4 V corresponding to Industrial
Temperature Range, SOIC package at Ve =22 V1027 V.
Updated Note 10.
Updated Note 11 (made the note applicable for both Igg, and locpr parameters).

*G 2548575 | 08/05/2008 |Added Automotive-A Temperature Range related information in all instances across the
document.
Updated Ordering Information:
Updated part numbers.
Updated to new template.

*H 2769239 | 09/25/2009 |Updated Ordering Information:
Updated part numbers.

*| 2944332 | 06/04/2010 |Updated Truth Table: _
Added Note 34 and referred the same note in “CE” column.
Updated Package Diagrams:
spec 51-85149 — Changed revision from *C to *D.
spec 51-85095 — Changed revision from ** to *A.
spec 51-85081 — Changed revision from *B to *C.

*J 3007403 | 08/13/2010 |Updated Ordering Information:

No change in part numbers.
Added Ordering Code Definitions.
Updated to new template.
Completing Sunset Review.

Document Number: 38-05576 Rev. *X
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Document History Page (continued)

Document Title: CY62148EV30 MoBL, 4-Mbit (512K x 8) Static RAM

Document Number: 38-05576

Region

ECN

Submission
Date

Description of Change

K

3110202

12/14/2010

Updated Logic Block Diagram.
Updated Ordering Information:

No change in part numbers.
Updated Ordering Code Definitions.

3302901

07/06/2011

Updated Functional Description:

Removed “For best practice recommendations, refer to the Cypress application note
AN1064, SRAM System Guidelines.” at the end.

Updated Ordering Information:

No change in part numbers.

Updated Ordering Code Definitions.

Updated Package Diagrams:

spec 51-85095 — Changed revision from *A to *B.

Updated to new template.

Completing Sunset Review.

*M

3363097

09/07/2011

Updated Data Retention Characteristics:

Removed reference of Note 12 in Iccpr parameter.

Added Note 14 and referred the same note in locpr parameter.
Updated Package Diagrams:

spec 51-85149 — Changed revision from *D to *E.

spec 51-85081 — Changed revision from *C to *D.

*N

3546715

03/09/2012

Updated Electrical Characteristics:
Updated Note 10 (Removed the line “Refer to AN13470 for details”.).

*O

3733339

09/04/2012

Minor text edits.
Completing Sunset Review.

P

4102967

08/23/2013

Updated Switching Characteristics:

Added Note 17 and referred the same note in “Parameter” column.
Updated Package Diagrams:

spec 51-85081 — Changed revision from *D to *E.

Updated to new template.

Completing Sunset Review.

*Q

4307881

04/09/2014

Updated Switching Characteristics: _ _
Updated description of tpp parameter (Replaced “CE HIGH to power-up” with “CE HIGH to
power-down”).

R

4576526

11/21/2014

Updated Functional Description:

Added “For a complete list of related 1documentation, click here.” at the end.
Updated Switching Characteristics:

Added Note 23 and referred the same note in “Wkite Cycle”.

Updated Switching Waveforms:

Added Note 32 and referred the same note in Figure 7.

*S

4802206

06/18/2015

Updated Package Diagrams:

spec 51-85149 — Changed revision from *E to *F.
spec 51-85095 — Changed revision from *B to *D.
Updated to new template.

T

5234869

04/22/2016

Updated Ordering Information:

Updated part numbers.

Updated Ordering Code Definitions (Added Tape and Reel option).
Updated Package Diagrams:

spec 51-85149 — Changed revision from *F to *G.

Updated to new template.

Document Number: 38-05576 Rev. *X
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Document History Page (continued)

Document Title: CY62148EV30 MoBL, 4-Mbit (512K x 8) Static RAM

Document Number: 38-05576

Region ECN Suan;f:ion Description of Change

*U 5480386 | 10/18/2016 |Updated Thermal Resistance:
Replaced “two-layer” with “four-layer” in “Test Conditions” column.
Updated values of ©, parameter and ® jc parameter corresponding to all packages.
Updated to new template.
Completing Sunset Review.

*V 6045156 | 01/25/2018 |Updated Ordering Information:
Updated part numbers.
Updated to new template.

W 6531864 | 04/03/2019 |Updated to new template.

*X 6906316 | 06/26/2020 |Updated Features:

Changed value of Typical standby current from 1 pAto 2.5 pA.

Changed value of Typical active current from 2 mA to 3.5 mA.

Updated Product Portfolio:

Changed typical value of Operating Icc from 2 mA to 3.5 mA corresponding to all packages
and “f =1 MHz".

Changed maximum value of Operating I from 2.5 mA to 6 mA corresponding to all
packages and “f =1 MHz".

Changed typical value of Standby, Isgs from 1 pA to 2.5 pA corresponding to all packages.
Updated Electrical Characteristics:

Changed typical value of I parameter from 2 mA to 3.5 mA corresponding to all speed
bins and Test Condition “f = 1 MHZz".

Changed maximum value of I parameter from 2.5 mA to 6 mA corresponding to all speed
bins and Test Condition “f = 1 MHZz".

Changed typical value of Iggq parameter from 1 pAto 2.5 pA corresponding to all speed bins.
Changed typical value of |gg, parameter from 1 yAto 2.5 yA corresponding to all speed bins.
Updated Data Retention Characteristics:

Changed typical value of Iccpr parameter from 0.8 pA to 3 pA.

Changed maximum value of |ccpr parameter from 7 pA to 8.8 pA.

Updated Package Diagrams:

spec 51-85081 — Changed revision from *E to *F.

Updated to 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 Cypress Locations.

Products

Arm® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers
PSoC

Power Management ICs
Touch Sensing

USB Controllers
Wireless Connectivity

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb
cypress.com/wireless

PSoC® Solutions
PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community

Community | Code Examples | Projects | Video | Blogs |
Training | Components

Technical Support
cypress.com/support
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