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Features

» Low voltage range:

—CY62136V18: 1.65V-1.95V

—CY62136V: 2.7V-3.6V

Ultra-low active, standby power

Easy memory expansion with CE and OE features
TTL-compatible inputs and outputs

Automatic power-down when deselected

» CMOS for optimum speed/power

Functional Description

The CY62136V and CY62136V18 are high-performance
CMOS static RAMs organized as 131,072 words by 16 bits.
This device features advanced circuit design to provide ul-
tra-low active current. This is ideal for providing More Battery
Life™ (MoBL™) in portable applications such as cellular tele-
phones. The device also has an automatic power-down fea-
ture 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). The in-

128K x 16 Static RAM

put/output pins (I/Oq through 1/045) are placed in a high-im-
pedance state when: deselected (CE HIGH), outputs are dis-
abled (OE HIGH), BHE and BLE are disabled (BHE, BLE
HIGH), or during a write operation (CE LOW, and WE LOW).

Writing to the device is accomplished by taking 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 1/07), is
written into the location specified on the address pins (Ag
through Aqg). 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 A4g).

Reading from the device is accomplished by taking Chip En-
able (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
will appear on 1/0Og to 1/0+. If Byte High Enable (BHE) is LOW,
then data from memory will appear on 1/Og to 1/045. See the
Truth Table at the back of this data sheet for a complete de-
scription of read and write modes.

The CY62136V and CY62136V18 are available in 48-ball
FBGA and standard 44-pin TSOP Type Il (forward pinout)
packaging.

Logic Block Diagram Pin Configurations
TSOP Il (Forward)
Top View
A1 441 Ag
DATA IN DRIVERS [ < A2 43 1 Ag
- A3 4201 Az
¢ A a4 411 OE
s Ao s 40 [1 BHE
CE[s 391 BLE
’/:9 > » 11000 7 387 1/045
- 8 % |/Ol Os 37 |/Ol4
Ag— 8 128K x 16 z 1105 o 36 [11/013
a3y e RAM Array [ W ? > 1/0-1/0; /05 0 10 3511 /01,
B 2 1024 X 2048 z Vee O 341 Vsg
A—w| G & [T os-ioss Yo B
Ao —> CF /05 ] 14 31 /010
)\ — 1106 O 15 30 [ 1/0g
1107016 291 1/0g
- WE [ 17 28 [1 NC
4@— At 18 270 Ag
COLUMN DECODER Ags O 19 26 [0 Ag
Aq4 [ 20 25 1 Agp
213 g1 241 Agg
T T T E 12 [ 22 23[1 NC
WE
SN 9 TN o CE 62136V—2
A A A AP —OE_
—BLE
62136V-1

More Battery Life and MoBL are trademarks of Cypress Semiconductor Corporation.
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Pin Configuration (continued)

EEOEOE |»
EEOE@E |
BEOEEE |
EEEOE |
LDEEH@® |
SEEEEE |
BEEE@® -
OEOBOE® [«

Maximum Ratings
(Above which the useful life may be impaired. For user guide-
lines, not tested.)

Storage Temperature ........ccccccceeveeiieeeeeeieenenns 65°C to +150°C

DC Voltage ApFIied to Outputs
in High Z Statel ..., 05V to Ve + 0.5V

DC Input Voltagel™.........coovvoveeee. 05V to Ve + 0.5V
Output Current into Outputs (LOW) .....cvvvveveveieieeeeennnn, 20 mA

Ambient Temperature with (S;:EIKA?CSE-?aDrgE%gO&ae%ﬁOd3015) """""""""""""""" >2001v
Power Applied........cccoooeeeiiieee 55°C to +125°C '
Supply Voltage to Ground Potential.................. 0.5V to +4.6V LAICN-UP CUMBNL....vvvsssvvesscnss s >200 mA
Operating Range
Device Range Ambient Temperature Vee

CY62136V18 Industrial -40°C to +85°C 1.65V to 1.95V

CY62136V Industrial -40°C to +85°C 2.7V to 3.6V
Product Portfolio

Power Dissipation (Industrial)
Vcc Range Operating (Icc) Standby (Isg2)
Product Veeming | Vecayp)® | Vecmax) | Speed | Typl2 | Maximum | Typ.[ Maximum
CY62136V 2.7V 3.0v 3.6V 70 ns 7 mA 15 mA 1 pA 15 pA
CY62136V18 1.65 1.80 1.95 70 ns 3mA 7 mA 1 pA 15 pA

Shaded areas contain preliminary information.

Notes:

1. V(min) =-2.0V for pulse durations less than 20 ns.
2. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at V¢ = Ve Typ, Ta = 25°C.
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Electrical Characteristics Over the Operating Range
CY62136V
Parameter Description Test Conditions Min. Typ.[z] Max. Unit
VoH Output HIGH Voltage lon = -1.0 mA Vee = 2.7V 2.4 \
VoL Output LOW Voltage loL =2.1mA Vee = 2.7V 0.4 \Y
Vi Input HIGH Voltage Ve = 3.6V 2.2 Ve +0.5V \
Vi Input LOW Voltage Vee = 2.7V -0.5 0.8 \Y
lix Input Load Current GND <V,<Vee -1 +1 +1 HA
loz Output Leakage Current GND < Vg £ V¢, Output Disabled -1 +1 +1 MA
lcc V¢ Operating Supply lout = 0 MA, Vee = 3.6V 7 15 mA
Current f=fuax = Ugc,
CMOS levels
louTt = 0 MA, 1 2 mA
f=1 MHz,
CMOS Levels
lsg1 Automatic CE CE > Vc-0.3V, 100 HA
Power-Down Current— VN2 V0.3V or
CMOS Inputs VN £ 0.3V, f = fyax
Isg2 Automatic CE CE >Vc-0.3V Vee = | LL 1 15 A
Power-Down Current— VN 2 V0.3V 3.6V
CMOS Inputs orViy<03Vv,f=0
CY62136V18
Parameter Description Test Conditions Min. Typ.[z] Max. Unit
VoH Output HIGH Voltage lop = 0.1 mA Vee =1.65V 15 \
VoL Output LOW Voltage loL = 0.1 mA Ve =1.65V 0.2 \Y
ViH Input HIGH Voltage Vee =1.95V 14 Vee+0.3V \Y
Vi Input LOW Voltage Ve =1.65V -0.5 0.4 \Y
lix Input Load Current GND <V,<Vce -1 +1 +1 MA
loz Output Leakage Current GND < Vg £ V¢, Output Disabled -1 +1 +1 MA
lcc V¢ Operating Supply louT = 0 MA, Vee =1.95V 3 7 mA
Current f=fuax = Ugc,
CMOS levels
lout = 0 MA, 1 2 mA
f=1 MHz,
CMOS Levels
lsg1 Automatic CE CE > Vc-0.3V, 100 HA
Power-Down Current— VN2 V0.3V or
CMOS Inputs VlN <0.3v, f= fMAX
Isg2 Automatic CE CE >Vc-0.3V Vee = | LL 1 15 A
Power-Down Current— VN = V0.3V 1.95v
CMOS Inputs orViy<03V,f=0
Capacitancel!
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp =25°C, f=1 MHz, 6 pF
Cout Output Capacitance Vec=Vec(yp) 8 pF
Note:

3. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms

R1
Vee ALL INPUT PULSES
OUTPUTH Ve T !
cc yp 50% 90%
10% 10%
30 pF I R2 GND
INCLUDING &= =L s5ns == - <5ns
JIGAND ~ -
SCOPE 62136V—4 62136V-5
Equivalent to: THEVENIN EQUIVALENT
RTH
OUTPUTe AMA oV
Parameters 3.0V 1.8V UNIT
R1 1105 15294 Ohms
R2 1550 11300 Ohms
RTtH 645 6500 Ohms
VT1H 1.75V 0.85V Volts
Shaded areas contain preliminary information.
Data Retention Characteristics (Over the Operating Range)
Parameter Description Conditionsl Min. Typ.[z] Max. Unit
VbR V¢ for Data Retention 1.0 1.95 \
(CY62136V18)
VbR V¢ for Data Retention 1.0 3.6 \
(CY62136V)
lccor Data Retention Current Ve =1.0V LL 0.1 5 MA
CE>Vcc - 03V,
VIN > VCC -03Vor
ViN<0.3V
No input may exceed
Vcc+0.3V
tCDR[?’] Chip Deselect to Data 0 ns
Retention Time
tR[4] Operation Recovery Time 100 us
Data Retention Waveform
DATA RETENTION MODE —»L
Vee Veemin) Vpr> 1.0V / Veeming
|<— tCDR —| < tR —
N\

62136V-6

Notes:

4. Full device operation requires linear Ve ramp from Vpg to Vegminy 2= 100 ps or stable at VCC(mm 2100 ps.

5. Testconditions assume signal transition time of 5 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to V¢ typ., and output loading of the specified
lou/lon and 30 pF load capacitance.
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Switching Characteristics Over the Operating Range®

70 ns

Parameter Description Min. Max. Unit
READ CYCLE
tre Read Cycle Time 70 ns
tan Address to Data Valid 70 ns
toHA Data Hold from Address Change 10 ns
tace CE LOW to Data Valid 70 ns
tooe OE LOW to Data Valid 35 ns
t70E OE LOW to Low Z!®! 5 ns
trzoE OE HIGH to High z[6: 7] 25 ns
t 2cE CE LOW to Low ZI% 10 ns
trzce CE HIGH to High ZI%: 7] 25 ns
tpy CE LOW to Power-Up 0 ns
tpp CE HIGH to Power-Down 70 ns
tose BLE / BHE LOW to Data Valid 35 ns
t 7BE BLE / BHE LOW to Low z[6 7] 5 ns
thzBE BLE / BHE HIGH to High Z[®] 25 ns
WRITE CYCLE® 9
twe Write Cycle Time 70 ns
tsce CE LOW to Write End 60 ns
taw Address Set-Up to Write End 60 ns
tha Address Hold from Write End 0 ns
tsa Address Set-Up to Write Start 0 ns
tpwe WE Pulse Width 50 ns
taw BLE / BHE LOW to Write End 60 ns
tsp Data Set-Up to Write End 30 ns
thp Data Hold from Write End 0 ns
thzwE WE LOW to High z[ 7] 25 ns
t 2WE WE HIGH to Low Z[® 10 ns

Switching Waveforms

Read Cycle No. 1o

ADDRESS X
taa

[ tOHA E—

>
DATA OUT PREVIOUS DATA VALID 7<><>< >k DATA VALID

|

tre

62136V-7

Notes:

6. Atany given temperature and voltage condition, ty;cg is less than t ycg, tzog IS less than t| 7o, and tyzye is less than t »e for any given device.

7. tyzoE tzce and tyzwe are specified with C; =5 pF asin part (b) of AC Test Loags. Transition is measured +500 mV from steaéystate voltage.

8. Tme internal write time of the memory is é’efined by the overlap of CE LOW and WE LOW. Both signals must be LOW to initiate a write and either signal can terminate
awrite by going HIGH. The data input set-up and hold_timing should be referenced to the rising edge of the signal that terminates the write.

9. The minimum write cycle time for write cycle #3 (WE controlled, OE LOW) is the sum of tyg and tgp.

10. Device is continuously selected. OE, CE=V,,.

11. WE is HIGH for read cycle.
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Switching Waveforms (continued)

Read Cycle No. 2 [11.12]
oE trc
\ 4
N 7(— tpp —
tacE «<— tyzcg —»
OE — T\
~
| IboE thzoe —
BHE/BLE'——X‘ e« tyop —> /(
T thzee ™
)1
< flzee ——> HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID
le«———— U 7CcE ———— >
v [ tPU |
cC
SUPPLY 50% 50% Nc «
CURRENT N— Isg
62136V-8
_ - [8, 13, 14]
Write Cycle No. 1 (WE Controlled)
twe
ADDRESS X ><
IAW IHA —>
WE [e— tsa thwe
N 4
RN 7
BHE/BLE tew /
OE 7/
- tSD > IHD
DATA I/O ><>< NOTE 15 ><>< DATA VALID
thzoE 62146V-9

Notes:
12. Address valid prior to or coincident with CE transition LOW.
13. Data I/O is high impedance if OE =V .
14. If CE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state.
15. During this period, the I/Os are in output state and input signals should not be applied.
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Switching Waveforms (continued)

Write Cycle No. 2 (CE Controlled)® 314

ADDRESS X X
CE

N tsce /

tBw /
WE \ thwe /

jJe— tgp —————— = typ —:I

DATA1/O

DATAy VALID

62136V-10

— _ [9, 14]
Write Cycle No. 3 (WE Controlled, OE LOW)

ADDRESS X

taw

twe

tBw /

- s —>f
WE
R
fe—— 1sp

- tHp
DATA |/o><><>< NOTE 15 >< >< DATAy VALID >

thzwe

AN

62136V-11
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE
4

STANDBY CURRENT
vs. AMBIENT TEMPERATURE

3.0
1.2 a 25
/ Vee =Vec typ- /
810 | 2.0 FVIN=Vcc typ. | /
a c sB
w 0.8 }/ <15
N P /
= @
g 06 ViN=Vce typ. ] 1.0
o Ta=25°C /
O 04 0.5
z
0.2 0.0
0.0 -0.5
1.7 2.2 2.7 3.2 3.7 -55 25 105
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED STANDBY CURRENT
vs. SUPPLY VOLTAGE NORMALIZED I¢cvs. CYCLETIME
1.4 1.50 |
1.2 o
| 8] V.. =3.6V
810 /] a TaE25°C p
- o 1.00—
0 o0s 5
N 3:'
= 3
< 06 VinN=V¢c typ.— & /
o Ta=25°C 0.50
O 0.4 z 7
z
02 v /
0.0 0.10
1.0 1.9 2.8 37 1 5 10 15
CYCLE FREQUENCY (MHz)
SUPPLY VOLTAGE (V)
Truth Table
CE WE OE BHE | BLE Inputs/Outputs Mode Power
H X X X X High Z Deselect/Power-Down Standby (Isg)
L H L L L | Data Out (/Op—1/O15) Read Active (Ic)
L H L H L Data Out (1/0g—1/07); Read Active (Ico)
1/0g—-1/O15 in High Z
L H L L H Data Out (1/Og—1/0O15); Read Active (Ico)
I/0g—1/07 in High Z
L H H L L High Z Deselect/Output Disabled Active (Ico)
L H H H L High Z Deselect/Output Disabled Active (Ico)
L H H L H High Z Deselect/Output Disabled Active (Ico)
L L X L L Data In (I/0p—1/O15) Write Active (Ico)
L L X H L Data In (//Og—1/07); Write Active (Ico)
I/0g—1/015 in High Z
L L X L H Data In (1/Og—1/O5); Write Active (Ico)
I/0g —1/07 in High Z
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
70 CY62136VLL-70ZI Z44 44-Pin TSOP 1l Industrial
CY62136VLL-70BAl BA48 48-Ball Fine Pitch BGA
CY62136V18LL-70BAl BA48 48-Ball Fine Pitch BGA

Shaded areas contain preliminary information.

Document #: 38—00728—*B
Package Diagrams

48-Ball (7.00 mm x 7.00 mm) FBGA BA48

TOP VIEW BOTTOM VIEW
PIN 1 CORNER
& 20,05 Q)C| (PATTEN ON SUBSTRATE)
PIN 1 CORNER 0025 Q[c|A Qs @

(LASER MARK)
90.30+0.05(48X)
123,456 6 5 4 3 2

® O O|0 O

i
—® O OO OO
(ONONCl[ORONE
mo‘ OO0 OQ0O00
(ONONONORONG
(ONONOl[ORONE
(ONONOl[ORONE
ONONGI[ORCNC)

- - -
[z 7)1

—A— —A—

le——— 7,00+ 0.20 ———=
&]0.20(4x)

+

7.00£0.20
I 0 1 mo O >
+
7.00£0.20
I o "mloo o >

~— 7.00£0.20 ——=

r~—0.95

[oJo.15]

[
: (T T L) CJ CJ
—C—]SEATING PLANE

—= l—— 0.21£0.05

T 7

——

T 51-85096-A
1.10£0.10

0.40+ 0.08 = =
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Package Diagrams (continued)
44-Pin TSOP Il Z44

DIMENSION IN MM (INCH>
MAX
MIN.

PIN 1 LD.

n
n

EEEEEEEEEEEEEEEEEEEEER

11.938 (0.470>

] d HHHHHHEHHHEHHHHEHEHEHEEN EJECTOR PIN
TOP VIEW

l__ 10262 (0404> _

BOTTOM VIEW

10262 <0404
.4 A
0800 BSC 040000182 - 10058 .39
(00315 ‘I l‘ 0.300 <0.012> BASE PLANE F

0210 ¢0.0083)
< .. A
HHHHHHHHHHHHHHHHHHH iatatais S L N _f 0120 000475
f i [So.fo_cood>
. 18517 (0.729) o 0.597_(0.0235)
& 18313 @720 oR SEATING =~ 0.406 (001605
3 g8 SEANEN 51-85087-A
€ sle
il =)=
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