CY62148G ( Infineon

4-MB MoBL™ ultra-low-power RAM with ECC

(512K words x 8-bit)

Features
« High speed: 45 ns/55 ns

+ Ultra-low standby power
- Typical standby current: 3.5 pA
- Maximum standby current: 8.7 pA

« Embedded ECC for single-bit error correction!!

+ Wide voltage range: 1.65Vt02.2V,2.2Vt03.6V,45Vt0 55V
+ 1.0-V data retention

« TTL-compatible inputs and outputs

+ Pb-free 32-pin SOIC and 32-pin TSOP II/STSOP packages

Functional description
CY62148G is a high-performance CMOS low-power (MoBL™) SRAM device with embedded Eccll]. This device is
offered multiple pin configurations.

Device is accessed by asserting the chip enable (CE) input LOW. Data writes are performed by asserting the write
enable (WE) input LOW, while providing the data on I/O, through 1/0; and address on A, through A5 pins.

Data reads are performed by asserting the output enable (OE) input and providing the required address on the
address lines. Read data is accessible on the 1/0 lines (1/0q through 1/0+).

All1/0s (1/0g through 1/0) are placed in a HI-Z state when the device is deselected (CE HIGH or control signal OE
is de-asserted).

See the “Truth Table - CY62148G” on page 19 for a complete description of read and write modes.
The logic block diagrams are on page 2.

Note
1. This device does not support automatic write-back on error detection.
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Logic block diagram - CY62148G
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1 Pin configurations
® TN
A7 32mvce
Ale= 2 31 mA15
Aldem 3 30 mA18
A2 4 29 B /WE
A7 5 28 mA13
A6= 6 . 27 mA8
ASm 7 32 pin 26 m A9
A 8 TSOPII/ 25imar
A3 9 SOIC  24mIOE
A2= 10 23mA10
Al 11 22m/CE
A0 = 12 21 @107
1/00 = 13 20 = 1/06
1101 = 14 19 1/05
1/102= 15 18 m /04
VSS = 16 17 m1/03
Figure 1 32-pin SOIC/TSOP Il pinout
Ay ] 25 24 OE
Ay ] 26 23 Ay
Ag [ 27 22 ce
A3 ] 28 213 o,
WE [ 29 20 [ 1/0g
A;; 30 STSOP 19| 105
A5 ] 31 ) 183 10,
Vee M 32 Top View 17 |3 o
Asf1 O (not to scale) 16 |2 GND
A ] 2 153 o,
A3 14 3 1o,
A4 13 [ /0
A 5 1283 A
As 6 1"ME A
As 7 1073 A,
Ay 8 9 As
Figure 2 32-pin STSOP (Top view) pinout
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2 Product portfolio
Table 1 Product portfolio
Power dissipation
Vcc Range |Speed Operating Icc (mA)
Product Range (V) (ns) r Standby Igg, (HA)
max
Typl Max Typl?! Max
CY62148G18 1.65V-2.2V |55 - 20 - 10
CY62148G30 Industrial 2.2V-3.6V
45 - 20 3.5 8.7
CY62148G 45V-55V
Note

2. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured
atVcc=1.8V (foraVcc range of 1.65V-2.2 V), Ve =3V (for Ve range of 2.2 V-3.6 V), and Ve =5 V (for V¢

range of 4.5V-5.5V), T = 25°C.
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Maximum ratings

3 Maximum ratings

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

Table 2 Maximum ratings
Parameter Max ratings
Storage temperature -65°C to +150°C
Ambient temperature with power applied -55°C to +125°C
Supply voltage to ground potential[S] -0.5VtoVcc+0.5V
DC voltage applied to outputs in HI-Z statel®] -0.5VtoVcc+0.5V
DC input voltagel® -0.5VtoVcc+0.5V
Output current into outputs (in low state) 20 mA
?&?E[csgg-cshszr,g&gfhl;?dggms) > 2001V
Latch-up current > 140 mA
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Operating range

4 Operating range
Table 3 Operating range
Grade Ambient temperature Ve
1.65Vto2.2V
Industrial -40°C to +85°C 22Vto3.6V
4.5Vto5.5V
Note
3. Full Device AC operation assumes a 100 ps ramp time from 0 to Ve (min) @and 200 ps wait time after Ve
stabilization.
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DC electrical characteristics

5 DC electrical characteristics
Table 4 DC electrical characteristics
Over the operating range of -40°C to 85°C
L. . 45ns /55 ns .
Parameter |Description Test conditions - Unit
Min Typ | Max
1.65Vto2.2V VCC: Min, |OH:_0'1 mA 1.4 - -
output | 2:2Vt02.7V |Vee =Min, loy =-0.1mA 2 - -
Vou HIGH  |2.7Vt03.6V |Vcc=Min,lgy=-1.0 mA 2.2 - |- v
voltage 45y t05.5V |Vee=Min, Iy = -1.0 mA 2.4 - |-
45Vt05.5V |Vee =Min, gy =-0.1 mA Vee- 0514 |- |-
1.65V1t02.2V Ve = Min, I, =0.1 mA - - |02
Output 13 2V102.7V |Vcc=Min,lo =0.1 mA - - |04
VoL LOW — = v
voltage |2-7V1t03.6V [Vec=Min, o =2.1 mA - - |04
45Vto55V VCC:Min, |OL:2'1 mA - - 0.4
1.65Vt02.2V|- 1.4 - Ve +0.2P!
Input 15 ovt02.7V |- 1.8 - [V +o03B
Vi HIGH eV
voltage |2-7Vt03.6V |- 2 - |Vec+03
45Vt05.5V |- 2.2 - |V +0.5P!
1.65Vt02.2V|- -0.20°] - |04
Input 13 2vto2.7V |- -03® |- o
voltage |2-7Vt03.6V |- -0.3 - |os8
45Vt05.5V |- -0.50°] - o8
% Input leakage current  |GND <V <Vc -1 - |+l HA
loz Output leakage current | GND <Vq 1<V, Output disabled | -1 - |+l HA
f=2222 MHz | _ N A
Max V (45 ns)
V¢ operating supply cc
ICC ClCJErent IOUT:0 mA, f=18.18 MHz _ _ 20 mA
CMOS levels (55 ns)
f=1MHz - - 6 mA
Notes
4. This parameter is guaranteed by design and not tested.
5. Vi (min) =-2.0VandV y(max) = Vcc +2 V for pulse durations of less than 20 ns.
Datasheet 8 001-95415 Rev. *F
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Table 4 DC electrical characteristics (continued)
Over the operating range of -40°C to 85°C
.. . 45ns/55ns .
Parameter |Description Test conditions M T M Unit
in yp | Max
Automatic power down |
current - CMOS inputs; |CE;>Vec-0.2VorCE,<0.2V, _ _ g7
Vec=2.2Vto3.6Vand '
e 45Vto5.5V Vin=Vee-0.2VorVyy<0.2V, A
Automatic power down |f- fmax (@ddress and data only),
current - CMOS inputs - - 10
Vec=1.65Vto2.2V f=0 (OE, and WE), Max V¢
o 25°c [7] - 3.5 |3.7
CEleCC -0.2Vor 40°C [7] _ _ 4.8
Automatic power down |CE,<0.2V, T .
current - CMOS inputs 70°C - - |7
VCC:2'2VtO 36Vand V|N EVCC—O.ZVOY'
45Vt05.5V Viy<0.2V, g5oC ) I
f=0,MaxV
(6] : cc
'sB2 25°C[7] - 35 |43 hA
CEleCC -0.2Vor 40°C [7] _ _ 5
Automatic power down CEp=0.2V, 70°c 1] - - |75
current - CMOS inputs
Vee=1.65Vto22v  |Un=Vec~0.2Vor
ViN=0.2V, 85°C B B 10
f= 0, Max VCC
Notes

6. Chip enables (CE must be tied to CMOS levels to meet the Isg; / Isg, / lccpr SPec. Other inputs can be left

floating.

7. Thelgp, limits at25°C, 40°C, 70°C, and typical limit at 85°C are guaranteed by design and not 100% tested.
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6 Capacitance
Table 5 Capacitance
Parameter 8! Description Test conditions Max Unit
C Input capacitance 10 F
C'N 5 PUt capacita Ta=25°C, f=1MHz, Ve =Vec(iyp) P
ouT utput capacitance 10 pF
Note

8. Tested initially and after any design or process changes that may affect these parameters.
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7 Thermal resistance
Table 6 Thermal resistance
9] .. . 32-pin 32-pin 32-pin .
Parameter Description Test conditions SOIC TSOP II STSOP Unit
Thermal resistance Still air, soldered o
O (junction to ambient) | on a 3 4.5 inch, 51.79 79.03 82.77 c/w
Thermal resistance four-layer printed o
®JC (jUnCtion to Case) Circuit board 25.12 17.44 12.00 C/W
Note
9. Tested initially and after any design or process changes that may affect these parameters.
Datasheet 11 001-95415 Rev. *F
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8 AC test loads and waveforms
R1 ALL INPUT PULSES
Veg o————v— VHiGH 509 . 90%
OUTPUT ] 10%./ ° \l 10%
o_l_ GND _
30 pF* g R2 Rise Time = 1 V/ns > Fall Time =1 Vins
*Including == —_I—
jig and sope ~ - Equivalent to: THEVENIN EQUIVALENT
Rty
OUTPUTo o Vry
Figure 3 AC test loads and waveforms [10]
Table 7 AC test conditions
Parameters 1.8V 2.5V 3.0V 5.0V Unit
R1 13500 16667 1103 1800 Q
R2 10800 15385 1554 990 Q
Rrh 6000 8000 645 639 Q
Vi 0.80 1.20 1.75 1.77 v
Note

10.Full-device operation requires linear Ve ramp from Vpg to Ve (min) 2100 ps or stable at Ve (min) > 100 ps.
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Data retention characteristics

Data retention characteristics
Over the Operating range

Infineon

Parameter |Description Conditions Min Typ 1 [Max Unit

VbR Vc for data retention 1 - - Y
VCC =1.2 V,

[12,13] : El >Vec—0.2Vor ~ ~

lccpr Data retention current CE,<0.2V, 13 pA

V|N EVCC —-0.2Vor V|N < 0.2V
[14, 15] Chip deselect to data _ _
teor retention time 0 ns
tR[ls] Qperatlon recovery 45/55 _ _ ns
time
Notes

11.Typical values are included only for reference and are not guaranteed or tested. Typical values are measured
atVec =1.8V (forVcc range of 1.65V-2.2V), Ve =3V (for Vec range of 2.2V-3.6 V), and V¢ =5V (for V¢ range

of 45V-5.5V), Ty =25°C.
12.Chip enables CE must be tied to CMOS levels to meet the Isg; / Isgy / IccprSpec. Other inputs can be left

floating.

13.Iccpr is guaranteed only after device is first powered up to Vec(min) @nd then brought down to Vpg.

14.These parameters are guaranteed by design.
15.Full-device operation requires linear Vcc ramp from Vpg to Ve (min) 100 us or stable at Ve (min) > 100 ps.
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Data retention waveform

10 Data retention waveform
la— DATA RETENTION MODE___ |
Vee Veeming N Vor = 1.0V 7 Vecmin)
lt—t cppR—m tr
N
Figure 4 Data retention waveform
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11 AC switching characteristics
Table 9 AC switching characteristics

Parameter 1% 171 | pescription 45, ns 55, ns 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
tpoE OE LOW to data valid - 22 - 25 ns
tLz0E OE LOW to Low impedance!*®] 5 - 5 - ns
thzoE OE HIGH to HI-Z[18 19 - 18 - 18 ns
tLzcE CE LOW to Low impedance!*®] 10 - 10 - ns
trzce CE HIGH to HI-z!18 1] - 18 - 18 ns
tpy CE LOW to power-up 0 - 0 - ns
tpp CE HIGH to power-down - 45 - 55 ns
Write Cycle [20-21]

twe Write cycle time 45 - 55 - ns
tsce CE LOW to write end 35 - 45 - ns
taw Address setup to write end 35 - 45 - ns
tya Address hold from write end - - ns
tsa Address setup to write start - - ns
tpwE WE pulse width 35 - 40 - ns
tsp Data setup to write end 25 - 25 - ns
thp Data hold from write end 0 - 0 - ns
trzwe WE LOW to HI-z!18 19 - 18 - 20 ns
tLzwE WE HIGH to Low impedancel!®! 10 - 10 - ns
Notes

16.Test conditions assume a signal transition time (rise/fall) of 3 ns or less, timing reference levels of 1.5V (for
Ve >3 V) and Vec/2 (for Ve <3V), and input pulse levels of 0 to 3V (for Ve >3V) and 0 to V¢ (for Ve <3 V).
Test conditions for the read cycle use output loading shown in “AC test loads and waveforms” on page 12, unless
specified otherwise.

17.These parameters are guaranteed by design.

18.At any temperature and voltage condition, tycg is less than t| zcg, thzoe 1S less than t| 7o, and tyzye is less
than t_ zyg for any device.

19.tH70E thzce and tyye transitions are measured when the outputs enter a high-impedance state.

20.Theinternal write time of the memory is defined by the overlap of WE =V, , 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 refer to the edge of the signal that terminates the write.

21.The minimum pulse width in Write Cycle No. 3 (WE Controlled, OE LOW) should be equal to sum of tgp and

tHzwe-
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tre

h

ADDRESS

tan

d

h j

I Yo 1 S——

PREVIOUS DATA quT

DATAI/O VALID

DATA oyt VALID

Figure 5 Read Cycle No. 1 (Address Transition Controlled) 22 2]

tre

ADDRES?}
BN

CE

tace

1

t
too . HZOE

tizoe—>

N

tose

tizee

thzee

HIGH IMPEDANCE

DATA 1/O0 DATAout VALID

HIGH
IMPEDANCE

tizce

Vee
SUPPLY
CURRENT

) ﬁ

N

Iss

Figure 6 Read Cycle No. 2 (OE Controlled) (2324

Notes

22.The device is continuously selected. OE =V, , CE=V,,.
23.WE is HIGH for Read cycle.

24.Address valid prior to or coincident with CE LOW transition.
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twe

ADDRES

»
|
\

\

B xi tsce

_ tew
BHE X, /
BLE d

taw t
tsa e
WE NN P
ﬂ tHZWE |=— tsp FittLZWE;’
o™
DATA IO « DATANVALD > @X
Figure 7 Write Cycle No. 1 (WE Controlled) 2> 26,27}

Notes

25.WE is HIGH for Read cycle. o -

26.Theinternal write time of the memory is defined by the overlap of WE =V, , 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 refer to the edge of the signal that terminates the write.

27.Data I/Oisin a HI-Z state if CE=Vy, or OE=V,.
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Switching waveforms

twe

ADDRES

\&
¥

tsce

tha

tewe

tso

/
DATA I/0 DATA VALID
d <\ " d

OE v
~—thzoe—™  tho ™

Figure 8 Write Cycle No. 2 (CE Controlled) (282!
twe
ADDRESS v
]
tsce
CE Sk e
s N X tew
BHE/ |
BLE e
tAW tHA
B tsa towe
WE | | ,
/]
tizwe
—»{ tHZWE |« tsp +— tyo—
DATA1/O <<< DATA\n VALID / /m
Figure 9 Write Cycle No. 3 (WE Controlled, OE LOW) [28: 29, 30]
Notes

28.Theinternal write time of the memory is defined by the overlap of WE =V, , 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 refer to the edge of the signal that terminates the write.

29.Data I/O is in HI-Z state if CE=V}y,or OE=V|y

30.The minimum write pulse width for Write Cycle No. 3 (WE Controlled, OE LOW) should be sum of ty; g and tsp.
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13 Truth Table - CY62148G
Table 10 Truth Table - CY62148G
CE |WE |OE |Inputs/Outputs Mode Power Configuration
H o (XBUxBY H-Z Deselect/Power-down | Standby (Isp) 512K x 8
L H L Data Out (1/0y-1/07) Read Active (Icc) 512K x 8
L H H HI-Z Output disabled Active (I) 512Kx 8
L |L |[xBY|pataln (1/0,-1/0-) Write Active (Icc) 512K x 8
Note

31.The ‘X’ (Don’t care) state for the chip enables refer to the logic state (either HIGH or LOW). Intermediate
voltage levels on these pins is not permitted.
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14 Ordering information
Table 11 Ordering information
Speed |Voltage . Package Operating
(ns) range Ordering code diagram Package type range
CY62148G30-45SXI 51-85081 |32-pin SOIC (450 Mils)
CV62148G30-455XIT  |51-85081 | 52-Pin SOIC (450 Mils),
tape and reel
2.2vV-3.6V |CY62148G30-45ZSXI 51-85095 |32-pin TSOPII
CY62148G30-45ZSXIT  |51-85095 |32-pin TSOP II, tape and reel
45 CY62148G30-45ZAXI 001-91156 |32-pin shrink TSOP
CY62148G30-45ZAXIT | 001-91156 |32-pin shrink TSOP, tape and reel Industrial
ndustria
CY62148G-45SXI 51-85081 |32-pin SOIC (450 Mils)
CY62148G-455XIT 51-85081 |32Pin SOIC (450 Mils),
4.5V-55V tape and reel
CY62148G-45ZSXI 51-85095 |32-pin TSOP Il
CY62148G-45ZSXIT 51-85095 |32-pin TSOP Il, tape and reel
CY62148G18-55ZSXI 51-85095 |32-pin TSOPII
55 1.65V-2.2V -
CY62148G18-55ZSXIT  |51-85095 |32-pin TSOP II, tape and reel
14.1 Ordering code definitions
CY 621 8 G XX - XX XX X | X
L X:blankorT
blank =Bulk; T = Tape and reel
Temperature range: | = Industrial
Pb-free
Package type: XX=S or ZS or ZA
S=32-pin SOIC
ZS=32-pin TSOP I
ZA = 32-pin shrink TSOP
Speed grade: XX: 45 or 55
45=45ns;55=55ns
Voltage range: XX =30 or 18 or no character
30=3Vtyp; 18 =1.8 Vtyp; no character=5V typ
Process technology: G =65 nm
Bus width: 8=x8
Density: 4 = 4-Mbit
Family code: 621 = MoBL™ SRAM family
Company ID: CY = Cypress, an Infineon company
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15 Package diagrams
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Figure 11 32-pin TSOP 11 (20.95 x 11.76 x 1.0 mm) ZS32 package outline (PG-TSOP-32), 51-85095
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Figure 12 32-pin shrink TSOP (8 x 13.4 x 1.2 mm) ZB32F package outline (PG-TSOP-32), 001-91156
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Acronyms
16 Acronyms
Table 12 Acronyms
Acronym Description
CE chip enable
CMOS complementary metal oxide semiconductor
I/0 input/output
OE output enable
SRAM static random access memory
STSOP shrink thin small outline package
TSOP thin small outline package
VFBGA very fine-pitch ball grid array
WE write enable
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17 Document conventions

17.1 Units of measure
Table 13 Units of measure

Symbol Unit of measure

°C degree Celsius

MHz megahertz

HA microamperes

us microseconds

mA milliamperes

mm millimeters

ns nanoseconds

Q ohms

% percent

pF picofarads

v volts

W watts
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Revision history

Document A
revision Date Description of changes
B 2015-12-17 Changed status from Preliminary to Final.

Post to external web.

Updated Ordering information:
*C 2016-01-12 Updated Table 11 (Updated part numbers).
Completing Sunset Review.

Updated Maximum ratings:

Updated Note 5 (Replaced “2 ns” with “20 ns”).

Updated DC electrical characteristics:

Updated Table 4:

*D 2016-09-10 Changed minimum value of V| parameter from 2.0 Vto 1.8 V corresponding
to Operating Range “2.2Vt0 2.7 V"

Updated Ordering information:

Updated Table 11 (Updated part numbers).

Updated to new template.

*E 2017-12-01 Updated Cypress Logo and Copyright.

Updated Document Title to read as “CY62148G, 4-MB MoBL™
ultra-low-power RAM with ECC (512K words x 8-bit)”.

Added 32-pin STSOP package related information in allinstances across the
document.

Updated Ordering information:

*F 2023-09-14 Updated Table 11 (Updated part numbers).

Updated Ordering code definitions.

Updated Package diagrams:

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

Added spec 001-91156 Rev. **,

Migrated to Infineon template.
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and standards
concerning customer’s products and any use of the
product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

WARNINGS

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof can
reasonably be expected to result in personal injury.
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