CY62167DV30 MoBL®

T T rerForm 16-Mbit (1M x 16) Static RAM

Features

m Thin small outline package (TSOP I) Configurable as
1M x 16 or as 2M x 8 SRAM

m Wide voltage range: 2.2V - 3.6 V

m Ultra-low active power: Typical active current: 2mA atf=1
MHz

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

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

m Available in Pb-free and non Pb-free 48-ball very fine ball
grid array (VFBGA) and 48-pin TSOP | package

Functional Descriptionfl

The CY62167DV30 is a high-performance CMOS static RAM
organized as 1M 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

Logic Block Diagram
DATA IN DRIVERS

also has an automatic power-down feature that significantly
reduces power consumption by 99% when addresses are not
toggling. The device can also be put into standby mode when
deselected (CE; HIGH or CE, LOW or both BHE and BLE are
HIGH). The input/output pins (I/Oq through 1/045) are placed
in a high-impedance state when: _deselected (CE; HIGH or
CE, LOW), outputs are disabled (OE HIGH), both Byte High
Enable and Byte Low Enable are disabled (BHE, BLE HIGH),
or during a Write operation (CE; LOW, CE, HIGH and WE
LOW).

Writing to the device is accomplished by taking Chip Enables
(CE;{ LOW and CE, HIGH) and Write Enable (WE) input LOW.
If Byte Low Enable (BLE) is LOW, then data from I/O pins (I/Oq
through 1/07), is written into the location specified_on the
address pins (Ag through A,g). If Byte High Enable (BHE) is
LOW, then data from I/O pins (1/Og through 1/045) is written into
the location specified on the address pins (Ag through A4g).

Reading from the device is accomplished by taking Chip
Enables (CE; 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 will appear on 1/Og to I/05. If Byte
High Enable (BHE) is LOW, then data from memory will appear
on I/Og to 1/045. See the truth table at the back of this data
sheet for a complete description of Read and Write modes.
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1. For best-practice recommendations, please refer to the Cypress application note “System Design Guidelines” on http://www.cypress.com.
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Product Portfolio

Power Dissipation
Vcc Range (V) Operating lcc(MA)
Product ce Speed cc Standby Iggo(HA)
(ns) f = 1MHz f = fpax
Min TypH Max TypH Max Typ# Max Typ# Max
CY62167DV30LL 2.2 3.0 3.6 55 2 4 15 30 25 22
70 12 25

Pin Configuration
Figure 1. 48- ball VFBGA Top View(s 45
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48-Pin TSOP | (Forward) (IM x 16/ 2M x 8)"

Top View

O
A5 1 48 k= A16
Alag] 2 47 k= BYTE
Al3o 3 46 |z Vss
A2 4 45 = 1/015/A20
Alle 5 441=1/07
A0 6 431=1/014
A9 = 7 42=1/06
A8 = 8 41=1/013
Al9e 9 40 = 1/05
NC o 10 39 = 1/012
WE o 11 38 |5 1/04
CE2eo 12 378 vee
DNue 13 36 = 1/011
BHE| 14 35 = 1/03
BLEH 15 34=1/010
Al8 16 33 /02
A7 17 323 1/09
A7 o 18 31101
A6 e 19 30f= 1/08
A5 = 20 29 = /00
A4 = 21 28 OE
A3 = 22 27 Vss
A2 = 23 26 A CE1
Al =24 253 A0

Notes
2. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vecayp.): Ta = 25 °C.
3. NC pins are not connected on the die.
4. DNU pins have to be left floating.
5. Ball H6 for the FBGA package can be used to upgrade to a 32M density.
6. The BYTE pin in the 48-TSOP | package has to be tied to V¢ to use the device as a 1IM_X 16 SRAM. The 48-TSOPI package can also be used as a 2M X 8
SRAM by tying the BYTE signal to Vgs. In the 2M x 8 configuration, Pin 45 is A20, while BHE, BLE and 1/0O8 to 1/014 pins are not used (DNU).
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Maximum Rati ngs Output current into outputs (LOW) .....ccceevvvvivenieennnnns 20 mA
. . . ) Static discharge voltage............ccueeeeiiiiiieneiiniieeeen. > 2001V
(Abovg which the useful life may be impaired. For user (per MIL-STD-883, Method 3015)
guidelines, not tested.)
LatCh-up CUMeNt .......c.eveieieiiiieceeeeee e > 200 mA
Storage temperature .........cccccceeeeeeeieennnne —65 °C to +150 °C
Ambient temperature with Operating Range
power applied ..o -55°Cto +125°C -
; Device Range Sl e Vel
Supply voltage to ground potential ...... -0.2VtoVcc+03V Temperature
DC voltage applied to outputs CY62167DV30LL | Industrial| —40°Cto+85°C | 2.20Vto
in High-Z statel” 8 ............... —0.2VtoVec+03V 3.60 vV

DC input voltagel” @ -0.2VtoVee +0.3V

Electrical Characteristics Over the Operating Range

CY62167DV30-55 | CY62167DV30-70
Parameter Description Test Conditions Unit
Min | Typ9 | Max | Min | Typi9 | Max
Vo Output HIGH voltage |Igy = —0.1 mA Vee =220V 2.0 - - 2.0 - - \
lon =—-1.0 mA Vee =270V 24 24
VoL Output LOW voltage |lg, = 0.1 mA Vee=2.20V - - 0.4 - 0.4 \Y
IOL =2.1mA VCC =270V
Viy Input HIGH voltage V=22V 1027V 1.8 - Vee | 1.8 - Vee \Y
+0.3V +0.3V
Vec=2.7V103.6V 2.2 2.2
Vi Input LOW voltage |Vcc=22V 1027V -03| - 06 |-0.3 - 0.6 \Y
Vee=2.7V103.6V 0.8 0.8
Iix Input leakage current| GND <V, < V¢ -1 - +1 | -1 - +1 pA
loz Output leakage GND < Vg <V, Output Disabled -1 - +1 | -1 - +1 pA
current
ICC VCC Operating VCC = VCC(max) f= fMax = l/tRC - 15 30 - 12 25 mA
supply current lout=0mMA
CMOS levels f=1MHz 2 4 2 4
Isg1 Automatic CE; >Vcc-0.2VorCE,<0.2V, - 2.5 22 - 25 22 pA
Power-down ViNZVee—02V, V<02V,
current — CMOS f = fiiax (Address and data only),
Inputs f=0 (OE, WE), Ve =360 V
Isg2 Automatic CE;>Vcec—-0.2VorCE,<0.2V - | 25 | 22 | - 25 | 22 pA
Power-down ViN2Vee—0.2VorV)<0.2V,
current — CMOS f=0,Vec=3.60V
Inputs
Notes

7. Vi (min,) = —2.0 V for pulse durations less than 20 ns.
- Vi4max) = Vcc +0.75 V for pulse durations less than 20 ns.
9. Full Device AC operation requires linear Ve ramp from 0 to Vegmin and Ve must be stable at Veegniny for 500 ps.
10. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Vcc = Vecqyp) Ta =25 °C

Document Number : 38-05328 Rev. *| Page 4 of 17
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Capacitance
Parameterit Description Test Conditions Max Unit
Cin Input capacitance Ta=25°C,f=1MHz, Vcc = Veeqyp) 8 pF
Cour Output capacitance 10 pF
Thermal Resistance
Parameter Description Test Conditions VFBGA TSOP | Unit
(CIVN Thermal resistance Still Air, soldered on a 3 x 4.5 inch, 55 60 °C/W
(Junction to ambient) 2-layer printed circuit board
0;c Thermal resistance 16 4.3 °ClwW
(Junction to case)
AC Test Loads and Waveforms
R1
Ve © AMA ALL INPUT PULSES
OUTPU - Vee 5598 K 90%
10%, 10%
50 pFt2] $ R2 GND ]
:I: { Rise Time =1 V/ns > Fall Time = 1 V/ns
INCLUDING L
JIGAND = =
SCOPE
Equivalent to: THEVENIN EQUIVALENT
Ry
OUTPUT o MA oV
Parameters 25V 3.0V Unit
R1 16667 1103 Q
R2 15385 1554 Q
Rty 8000 645 Q
V1H 1.20 1.75 \%
Data Retention Characteristics (Over the Operating Range)
Parameter Description Conditions Min | Typ?d | Max | Unit
Vpr Vcc for Data retention 15 - - \Y
ICCDR Data retention current VCC: 15V, - - 10 }LA
CE]_ > VCC —-0.2Vor CE2 <0.2V,
ViN=Vec—-0.2VorVy<02V
tcpr™Y Chip deselect to data retention time 0 - - ns
tRi*d Operation recovery time CY62167DV30LL-55| 55 - - ns
CY62167DV30LL-70( 70
Notes
11. Tested initially and after any design or process changes that may affect these parameters.
12. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vecyp)y Ta =25 °C
13. Full device operation requires linear V¢ ramp from Vpg to Veemin,) 2 100 ps or stable at Veemin,) = 100 ps.
Page 5 of 17
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Data Retention Waveformus

DATA RETENTION MODE——

Vee Ve, min. Vpr> 1.5V /L Ve, min.

__ |«— tcor —= fe— tr —>

e L/ SRR

BHE,BLE ji N

or
CE> 7/

Switching Characteristics Over the Operating Range

Parameter( Description - o5 NS - 0ns Unit

Min Max Min Max

Read Cycle
tre Read cycle time 55 - 70 - ns
taa Address to data valid - 55 - 70 ns
tonA Data hold from address change 10 - 10 - ns
tacE El LOW and CE, HIGH to data valid - 55 - 70 ns
tboE OE LOW to data valid - 25 - 35 ns
tLz0E OE LOW to LOW ZU16! 5 - 5 - ns
thzoE OE HIGH to High ZU6.17] - 20 - 25 ns
tLzcE CE; LOW and CE, HIGH to Low Z[i6) 10 - 10 - ns
thzce CE; HIGH and CE, LOW to High Zi16 17) - 20 - 25 ns
tpu CE; LOW and CE, HIGH to Power-up 0 - 0 - ns
tPp El HIGH and CE, LOW to Power-down - 55 - 70 ns
tpBE BLE/BHE LOW to data valid - 55 - 70 ns
t, 78E BLE/BHE LOW to Low Zli8) 10 - 10 - ns
thzBE BLE/BHE HIGH to HIGH Z[16. 17] - 20 - 25 ns
Write Cyclel®l
twe Write cycle time 55 - 70 - ns
tsce CE; LOW and CE, HIGH to write end 40 - 60 - ns
taw Address set-up to write end 40 - 60 - ns
tha Address hold from write end 0 - 0 - ns
tsa Address set-up to write start 0 - 0 - ns
tpwe WE pulse width 40 - 45 - ns
tBw BLE/BHE LOW to write end 40 - 60 - ns
tsp Data set-up to write end 25 - 30 - ns
tHD Data hold from write end 0 - 0 - ns
thzwe WE LOW to High-Z16. 171 - 20 - 25 ns
tL7wE WE HIGH to Low-ZU¢! 10 - 10 - ns
Notes

14. BHE.BLE is the AND of both BHE and BLE. Chip can be deselected by either disabling the chip enable signals or by disabling both BHE and BLE.

15. Test conditions for all parameters other than Tri-state parameters assume signal transition time of 1 ns/V, timing reference levels of Vecypy/2, input pulse levels of 0O
to Vecqyp.), @and output loading of the specified I, /loy as shown in the "AC Test Loads and Waveforms” section.

16. G\t any given temperature and voltage condition, tzcg is less than t zcg, thzge is less than t zgg, thzog is less than t zog, and tyzwe is less than t ze for any given

evice.

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 and/or BLE = V,;, and CE, = V. All signals must be ACTIVE to initiate a write
a;]nd\;avn_){ of these signals can terminate a write by going INACTIVE. The data input set-up and hold timing should be referenced to the edge of the signal that terminates
the Write.

Document Number : 38-05328 Rev. *| Page 6 of 17
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Switching Waveforms
Figure 2. Read Cycle 1 (Address Transition Controlled)® 201

tre
ADDRESS X
< " an >
OHA
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID

Figure 3. Read Cycle 2 (E Controlled)? 21

ADDRESS }(
CE; e /
74— tPD —

N
cE 7[ k— tHZCE —
2 tACE
BHE/BLE 5( ;‘l
tDBE — tHZBE —
N le—— —_—
LZBE
OE
X 7\‘ ,
t | tHZOE
DOE
— too0g— HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID
«———— L ——— |
V, fe——— tPU cc
SUPP(I:_(\:( 50% 505N
CURRENT — Isp

Notes

19. The device is continuously selected. OE, CE; =V, , BHE and/or BLE = V,, and CE, = V.
20. WE is HIGH for read cycle. o -
21. Address valid prior to or coincident with CE;, BHE, BLE transition LOW and CE; transition HIGH

Page 7 of 17
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Switching Waveforms (continued)
Figure 4. Write Cycle 1 (ﬁ Controlled)?2 23.24]

B Ywe
ADDRESS X X
tsce
CE, N P
CE, 7( \
taw ta
< sa < towe > %

BHE/BLE N tow -
OE 7[
'sp > Yo
DATA /0 xSee Note 25>< ><>< < VALID DATA
< Yizoe

Notes
22. The internal Write time of the memory is defined by the overlap of WE, CE; =V, , BHE and/or BLE =V, , and CE; = V. All signals must be ACTIVE to initiate
a write and any of these signals can terminate a write by going INACTIVE. The data input set-up and hold timing should be referenced to the edge of the signal

that terminates the Write.

23.Data I/O is high-impedance if OE = V. _
24.1f CE; goes HIGH and CE, goes LOW simultaneously with WE =V, the output remains in a high-impedance state.

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

Document Number : 38-05328 Rev. *| Page 8 of 17
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Switching Waveforms (continued)
Figure 5. Write Cycle 2 (El or CE, Controlled)s 27.28]

fwe

ADDRESS X X
CE: N\ NN 7 7

I\ /|

CE2 7 X\
- tSA >
- Law > bya
< trwe >

BHE/BLE NS B 0

oE 7 7
< sp > Yo
pATA O Knote 20~ X XX 4 VALID DATA
< Yizoe L L
Figure 6. Write Cycle 3 (WE Controlled, OE LOW)&8l
we

ADDRESS X X
=, \é\ SCE

£
ce, 7 N
£

BHE/BLE \éi aw

D AW
le—— 1t — - tPWE

A
II—P
o

e B
tSD

DATA I/0O ><>< Nofe 29 ><>< >< VALID DATA <XZ§

tLZWE

tHZWE

Notes
26. The internal Write time of the memory is defined by the overlap of WE, CE, =V, , BHE and/or BLE =V, , and CE, = V. All signals must be ACTIVE to initiate
a write and any of these signals can terminate a write by going INACTIVE. The c&' ta input set-up and holld timing should be referenced to the edge of the signal

that terminates the Write.

27.Data I/O is high-impedance if OE = V| _
28.1f CE; goes HIGH and CE, goes LOW simultaneously with WE = V|, the output remains in a high-impedance state.

29. During this period, the 1/Os are in output state and input signals should not be applied.

Document Number : 38-05328 Rev. *| Page 9 of 17
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Switching Waveforms (continued)

ADDRESS

BHE/BLE

WE

DATA I/O0

4 CYPRESS

CY62167DV30 MoBL®
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Figure 7. Write Cycle 4 (BHE/BLE Controlled, OE LOW)RA

we
X X
XK Z
4 AN
'sce >
t >t , —>
X{ AW o /2‘ HA
~ t,, —>
NN e " L
o Yo
><><>< Note 31 ><><>—< VALID DATA >ﬂ

Notes
30. If CE; goes HIGH and CE, goes LOW simultaneously with WE = V|, the output remains in a high-impedance state
31. During this period, the I/Os are in output state and input signals should not be applied.

Document Number : 38-05328 Rev. *|
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Truth Table
El CE, WE OE BHE | BLE Inputs/Outputs Mode Power
H X X X X X |Highz Deselect/Power-down Standby (Isg)
X L X X X X |Highz Deselect/Power-down Standby (Isg)

X X X X H H |Highz Deselect/Power-down Standby (Isg)

L H H L L L Data out (llOO_I/OlS) Read Active (lcc)

L H H L H L  [High Z (I/Og—1/O15); Read Active (Icc)

Data out (1/0g—1/07)
L H L L Data out (I/Og-1/O15); Read Active (Icc)
High Z (1/0g—1/07)
L H L L |Datain (/Og—1/O45) Write Active (Ice)
L H H L [High Z (1/0g-1/O4s); Write Active (Icc)
Data in (|/00—|/O7)
L H X L H |Data in (I/Og—1/Oqs); Write Active ()
High Z (1/0¢—1/07)
L H H H L H |Highz Output disabled Active (Icc)
L H H L High Zz Output disabled Active (Icc)
L H H L High Zz Output disabled Active (Icc)

Document Number : 38-05328 Rev. *|
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Ordering Information
Speed q Package Operating
(ns) Ordering Code Diagram Package Type Range
55 CY62167DV30LL-55BVI 51-85178 |48-ball Fine Pitch BGA (8 x 9.5 x 1 mm) Industrial
CY62167DV30LL-55BVXI 48-ball Fine Pitch BGA (8 x 9.5 x 1 mm) (Pb-free)
CY62167DV30LL-55ZXI 51-85183 [48-pin TSOP | (12 x 18.4 x 1 mm) (Pb-free)
70 CY62167DV30LL-70BVI 51-85178 [48-ball Fine Pitch BGA (8 x 9.5 x 1 mm)
Please contact your local Cypress sales representative for availability of these parts

Ordering Code Definition
Cy 621 6 7D V30 LL XX XXX X
Temperature Grades
I = Industrial
Package Type = ZX : TSOP | (Pb-free)
BVX : VFBGA (Pb-free)
BV : VFBGA

Speed Grade

Low Power

Voltage = 3.0

Bus Width = X16
D = 130nm Technology

Density = 16 Mbit

MoBL SRAM Family

Company ID: CY = Cypress

Document Number : 38-05328 Rev. *|
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Package Diagrams
48-ball VFBGA (8 x 9.5 x 1 mm) (51-85178)

BOTTOM VIEW
IOP WIEW Al CORMER
-EF* o005 @
A1 CORNER #0.25 Wc |ale
) #0,3040,05( 48
) 12 3 45 6 65‘3?.;
[ |
A — & ®ooodo A
=] ® 00000 ]
= [ e | [ leNeoRelloNeNe c
i e - _ S |2 |2 coolooo o
a E 2 | 1 ooO0oloDo E
- F = = OO0 O00O0 F
G o eXoNallaNale G
H L & o oo T T H
_Jﬂ ] - @L—
8] A.00L0.10 0.75
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o) g o J
3 =2 = 2 [E}———8.0040.10———
S S 3,5 [E]a.150%
|
L | | ]
) | SEATING PLANE i1
: m z
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48-pin TSOP | (12 x 18.4 x 1 mm) (51-85183)

DIMENSIONS IN INCHES[MM] MIN.

JEDEC # MO—142

MAX,

O

RAAAAARAHAAAARHARARAAARA

EEELEEEEEEEEEEELEELLL

0.472[12.00]

0,724 [18.40]

0.787[20.00)

I
L

0.020[0,50]
0.028[0.70)

Document Number : 38-05328 Rev. *|
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0.020[0.50]
TYP.

Rin

[ oot
1
=
4_‘ p-ﬁ).ﬂ-ﬁ)? 0.05

0.008[0.15]

0.047[1.20] —
MAX.

] l—{:).m()[m&'_
A GAUGE PLANE

T

I

SEATING PLANE
=]0.004[0.10]

51-85183 *B
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Acronyms
Acronym Description
CMOS complementary metal oxide semiconductor
1/0 input/output
SRAM static random access memory
VFBGA very fine ball grid array
TSOP thin small outline package

Document Conventions

Units of Measure

Symbol Unit of Measure
°C degrees Celsius
pA microamperes
mA milliampere
MHz megahertz
ns nanoseconds
pF picofarads
Y, volts
Q ohms
W watts

Document Number : 38-05328 Rev. *|
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Document History Page

Document Title: CY62167DV30 MoBL®, 16-Mbit (1M x 16) Static RAM
Document Number: 38-05328

REV. ECN NO. |Issue Date gﬁgﬁgé Description of Change

* 118408 09/30/02 GUG New Data Sheet

*A 123692 02/11/03 DPM Changed Advanced to Preliminary
Added package diagram

*B 126555 04/25/03 DPM Minor change: Changed Sunset Owner from DPM to HRT

*C 127841 09/10/03 XRJ Added 48 TSOP | package

*D 205701 AJU Changed BYTE pin usage description for 48 TSOPI package

*E 238050 | See ECN | KKV/AJU |Replaced 48-ball VFBGA package diagram; Modified Package Name in
Ordering Information table from BV48A to BV48B

*F 304054 | See ECN PCI Added 45-ns Speed Bin in AC, DC and Ordering Information tables
Added Footnote #12 on page #4
Added Pb-free packages on page # 10

*G 492895 | See ECN VKN Modified datasheet to explain x8 configurability
Removed L power bin from the product offering
Updated Ordering Information Table

*H 2896036 |03/19/2010 AJU Removed 45-ns. Removed inactive parts from Ordering Information.
Updated Packaging Information
Updated links in Sales, Solutions, and Legal Information.

*| 3067267 |11/08/2010| RAME |[Updated datasheet as per new template
Added Ordering Code Definition, Acronyms and Units of Measure.
Updated all tablenotes to footnote.
Package diagram updated 51-85178 from ** to *A

Document Number : 38-05328 Rev. *|
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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

Automotive

Clocks & Buffers
Interface

Lighting & Power Control

Memory

Optical & Image Sensing
PSoC

Touch Sensing

USB Controllers
Wireless/RF

cypress.com/go/automotive
cypress.com/go/clocks
cypress.com/go/interface
cypress.com/go/powerpsoc
cypress.com/go/plc
cypress.com/go/memory
cypress.com/go/image
cypress.com/go/psoc
cypress.com/go/touch
cypress.com/go/USB
cypress.com/go/wireless

PSoC Solutions
psoc.cypress.com/solutions
PSoC 1| PSoC 3| PSoC 5

© Cypress Semiconductor Corporation, 2010. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of any
circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for medical,
life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as critical
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