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Features

« Low voltage range:
—1.65V-1.95V
« Ultra-low active power
— Typical Active Current: 0.5 mA @ f =1 MHz

— Typical Active Current: 1.5 mA @ f = fyax
« Low standby power _ _
« Easy memory expansion with CE and OE features
« Automatic power-down when deselected
« CMOS for optimum speed/power

Functional Description

The WCMB2016R4X is a high-performance CMOS static
RAM organized as 128K words by 16 bits. This device features
advanced circuit design to provide ultra-low active current.
This device is ideal for portable applications such as cellular
telephones. The device 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 both BLE

128K x 16 Static RAM

and BHE are HIGH). The input/output pins (I/Og through 1/0;5)
are placed in a high-impedance state when: deselected (CE
HIGH), outputs are disabled (OE HIGH), both Byte High En-
able and Byte Low Enable 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/Oq through 1/07), is
written into the location specified on the address pins (Aq
through Aq¢). 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 Ag).

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 1/0g to I/O7. 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 de-
scription of read and write modes.

The WCMB2016R4X is available in a 48-ball FBGA package.
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Pin Configuration!®- 2l

Maximum Ratings

1 2

FBGA

Top View
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DC Voltage ApEI]ied to Outputs

in High Z State!®\.............cc.oc 0:2V to V¢ + 0.2V
(Above which the useful life may be impaired. For user guide- DC Input Voltage®..........ooovvvveoorree. 02V 0 Vg + 0.2V
lines, not tested.) o c ) o o 20
Storage Temperature .............ccccevevveeiiiennnnnen. 65°C to +150°C UtI_OUt ) urrent into OULPULS (LOW)....cesvvsvvsvvsvvve mA
Ambient Temperature with Static Discharge Voltage.........ccccooiuieieeeiiiiiiiieeeees >2001V
POWEr APPlEd... .o, 55°C to +125°C (Lperrll\/ILL-S(;I'D-Sss, Method 3015) 200 A
SUP CUITeNt ... >
Supply Voltage to Ground Potential ................. 8.2V to +2.4V atch-Up Current m
Operating Range
Device Range Ambient Temperature Vee
WCMB2016R4X Industrial —-40°C to +85°C 1.65V to 1.95V
Product Portfolio
Power Dissipation (Industrial)
Vcc Range Operating (I
Product cc g Speed P 9 (lcc) Standby (Isg2)
f=1MHz f=fmax
Veeming VCC(typ.)[4] Veemax.) Typ. | Max. | Typ.¥ Max. Typ. | Max.
WCMB2016R4X 1.65V 1.80V 1.95v 70 ns 05mA | 2mA |15mA 6 mA 1 pA 8 HA
Notes:

1. NC pins are not connected to the die.

2. E3 (DNU) can be left as NC or Vss to ensure proper application.

3. Vj.(min) =-2.0V for pulse durations less than 20 ns.
4. Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vecgyp): Ta = 25°C.
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Electrical Characteristics Over the Operating Range

WCMB2016R4X
Param-
eter Description Test Conditions Min. Typ.[4] Max. Unit
VoH Output HIGH Voltage loy = -0.1 mA Vee = 1.65V 14 \%
VoL Output LOW Voltage | Ig. =0.1 mA Vee = 1.65V 0.2 \%
Vi Input HIGH Voltage 14 Ve +0.2v \Y,
Vi Input LOW Voltage -0.2 0.4 \Y
lix Input Leakage Current | GND <V, < V¢ -1 +1 HA
loz Output Leakage Cur- | GND < Vg < V¢, Output Disabled -1 +1 HA
rent
| V¢ Operating Supply M= fmax = Utre YCC - %) grr?X 15 6 mA
cc = OouT =
Current f=1MHz CMOS levels 0.5 2 mA
Automatic CE CE>V 0.2V,
| Power-Down Current— | Vy>Vce-0.2V, V\<0.2V
SB1 CMOS Inputs f = fyyax (Address and Data Only),
f=0 (OE, WE, BHE and BLE) 1 8 A
Automatic CE CE > V0.2V
lsgo Power-Down Cur- ViN 2> Vee—0.2Vor V) <0.2V,
rent— CMOS Inputs | f =0, Vcc=1.95V
Capacitancel
Parameter Description Test Conditions Max. Unit
Ci Input Capacitance Tp=25°C,f=1MHz, 6 pF
Cout Output Capacitance Vec= Vecyp) 8 pF
Thermal Resistance
Description Test Conditions Symbol BGA Units
Thermal Resistance (Junction | Still Air, soldered ona 4.25x1.125 inch, 4-layer printed CIN 55 °C/IW
to Ambient)[®! circuit board
Thermal Resistance (Junction O;c 16 °C/IW
to Case)l®!
Note:

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



WCMB2016R4X

WEIDA

AC Test Loads and Waveforms

R1 ALL INPUT PULSES
—_— AMA—
Vee Vee Typ 0% L 90%
OUTPUT ] 10% 0 10%
GND
30 pF s R2 —> > )
:I: ‘L Rise Time: Fall Time:
INCLUDING —= E— 1 Vins 1 Vins
JIG AND -
SCOPE
Equivalent to: THEVENIN EQUIVALENT
RTH
OUTPUTe. A oV
Parameters 1.8V UNIT
R1 13500 Ohms
R2 10800 Ohms
RTH 6000 Ohms
V1H 0.80 Volts

Data Retention Characteristics (Over the Operating Range)

Parameter Description Conditions Min. Typ.1 Max. Unit

Vpr V¢ for Data Retention 1.0 1.95 \Y
Vee = 1OV

lccor Data Retention Current CE>Vcc-02V, 0.5 5 MA
VlN > VCC -0.2Vor VlN <0.2Vv

tepr? Chip Deselect to Data 0 ns

Retention Time
trl Operation Recovery Time tre ns

Data Retention Waveforml[’]

DATA RETENTION MODE ———> _
Veemin) Vpr> 1.0V 7 Vec(min)
I‘— tCDR — <— tR —

CE or 714 5‘
BHE.BLE

Vee

Notes:

6. Full device operation requires linear Ve ramp from Vpg to Vegminy 2 100 ps or stable at Vecmin 2 100 ps.
7. 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.
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Switching Characteristics Over the Operating Range!®!

WCMB2016R4X

WCMB2016R4X

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
thoE OE LOW to Data Valid 35 ns
tL70E OE LOW to Low ZI¥! 5 ns
thzoE OE HIGH to High z1% 10 25 ns
tizce CE LOW to Low ZI! 10 ns
thzce CE HIGH to High z[® 101 25 ns
tpy CE LOW to Power-Up 0 ns
trd CE HIGH to Power-Down 70 ns
toeE BLE / BHE LOW to Data Valid 70 ns
t.78E BLE / BHE LOW to Low Z[ 5 ns
thzBE BLE / BHE HIGH to High z[® 101 25 ns
WRITE CYCLEM
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 ns
tsa Address Set-Up to Write Start ns
towe WE Pulse Width 50 ns
taw BLE / BHE LOW to Write End 60 ns
tsp Data Set-Up to Write End 30 ns
tHD Data Hold from Write End 0 ns
thzwe WE LOW to High z[® 101 25 ns
tLwE WE HIGH to Low Z!¥! 10 ns
Note:

8. Test conditions assume signal transition time of 5 ns or less, timing reference levels of Vccyp)/2, input pulse levels of 0 to Vec(yp), and

output loading of the specified I /loy and 30 pF load capacitance.

9. Atany given temperature and voltage condition, tyzcg is less than t, ¢, tyzge is less than t, zgg, tHzog is less than t zog, and e is less than
t, 2w for any given device.

10. thzoE thzee: thzre and tyxwe transitions are measured when the outputs enter a high impedence state.

11. 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 set-up and hold timing should be

referenced to the edge of the signal that terminates the write.
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Switching Waveforms

[12, 13]
Read Cycle No. 1(Address Transition Controlled)

tre

ADDRESS X

K

taA |
toHA
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID
— 13, 14
Read Cycle No. 2 (OE Controlled)[ ]
}/ ‘\(
ADDRESS 4 7
oE tre
N /
N /< tp ——>
tace [<— tHzce —>

& T\
N

_ l«—— Ipog ———
BHE/BLE__X l«— t 70 —>»

N

tHzoe —>

/

l«——— 'pBE >
< tLZBE —_—>

T thzge —>

HIGH

HIGH IMPEDANCE

DATA VALID

IMPEDANCE

DATA OUT
-« fLzce >
le—— tpy
Vee
SUPPLY 50%
CURRENT
Notes:

12. Device is continuously selected. OE, CE = V., BHE and/or BLE = Vil

13. WE s HIGH for read cycle. _
14. Address valid prior to or coincident with CE, BHE, BLE, transition LOW.

lcc

50%\
N— Isg
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Switching Waveforms

. — [11, 15, 16]
Write Cycle No. 1 (WE Controlled)
twe
ADDRESS X X
. tsce >
CE NN W
taw tha —>1
WE - S trwE
N
RN 7
BHE/BLE ‘s< tBw /
OE 7/
tsp thp
DATA I/O ><>< NOTE17 ><>< < DATA|y VALID
tHzoE
Write Cycle No. 2 (CE Controlled) [11: 15. 16]
twe

ADDRESS

X

& N

|€—— tscg ——— >

tpwe >

[« 4 —>r

WE \ \Q\
BHE/BLE Xi taw /
oF A4
< tsp < tHp
DATA,y VALID

DATA 1/0 >(NOTE 17 >< ><><\|
= tHzoE :l

Note:

15. Data l/O is high impedance if OE = V.

16. If CE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state.
17. During this period, the 1/Os are in output state and input signals should not be applied.
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Switching Waveforms

. — — [16]
Write Cycle No. 3 (WE Controlled, OE LOW)

twe
ADDRESS >‘< ><
tsce
cE N 7
BHE/BLE \é\ tBw / /
< tAw PrE— tha
e——tsp — > < tPwE
WE ‘3\ S\ 7/
- tsp > tHp
DATAIO  NOTE 17 ><><><>< >< DATAy VALID @XZ
tHzwE < tLzwe —>
Write Cycle No. 4 (BHE/BLE Controlled, OE LOW)*®!
twe
ADDRESS X X
CE \R /
tsce L
taw > tha
" - tew >
BHE/BLE X\ }"
<————— tgp —>
WE > tpwE

DATA /O ><><>< NOTE 17

tsp

XX

DATAy VALID
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Typical DC and AC Characteristics

(Typical values are included for reference only and are not guaranteed or tested. Typical values are measured at Ve = Vecyp) TYP, Ta = 25°C.)

Operating Current
vs. Supply Voltage

Standby Current vs. Supply Voltage

3.5
2.4
3.0
;E? 2.0 _
€ 16 (=T 320
I —
© © 15
1.2
1.0
0.8
= 0.5
04 (f=1 MHz)
0.0 0
165 180 1.95 e SUPPL??/%LTAGE v o
SUPPLY VOLTAGE (V) )
Access Time vs. Supply Voltage
40
35
30
? 25
<
= 20
15
10
1.65 1.8 1.95
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)
X X X H H High Z Deselect/Power-Down Standby (Isg)
L H L L L Data Out (I/Og—1/015) Read Active (Icc)
L H L H L Data Out (I/0o-1/07); Read Active (Icc)
1/0g—1/045 in High Z
L H L L H Data Out (I/Og—1/O15); Read Active (Icc)
1/0g—1/07 in High Z
L H H L L High Z Output Disabled Active (Icc)
L H H H L High Z Output Disabled Active (Icc)
L H H L H High Z Output Disabled Active (Icc)
L L X L L |Data In (/Og-1/O;5) Write Active (Icc)
L L X H L Data In (I/0Og-1/07); Write Active (Icc)
|/08—|/015 in High Z
L L X L H Data In (1/Og—1/O15); Write Active (Icc)
I/OO —|/07 in High Z
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Ordering Information

Speed Package Operating
(ns) Ordering Code Name Package Type Range
70 WCMB2016R4X-FF70 FB48A 48-Ball Fine Pitch BGA Industrial
Package Diagrams
48-Ball (6.0 mm x 8.0 mm x 1.0 mm) Fine Pitch BGA, FB48A
Top View Bottom View
PN 1 CORNER
‘_$_ 0,05 d71C
FIN 1 CORNER a0.25 ¢4 ]8]
Y 00,30 0,05(48K)
12 3 45 8 6§ 54 .3 2 7
R
A * pocjodo |
] }7—&) QOO O0 |8
S € 2 i oo D o
f‘u 0 1 a |9 |= COQOo0 |0
g 2 o | cocooo |t
P F @ coooon |f
G T COoOooo0 |G
H & OO0 T H
[@}—4—— £.0020.20
[EF——r00t0.20 —=
PN CREES

—= b—1 0,25 0.05

1,00 MAK —w=

10
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Document Title: WCMB2016R4X, 128K x 16 Static RAM

REV.

Spec #

ECN #

Issue Date

Orig. of Change

Description of Change

*%

38-14011

115226

4/24/2002

MGN

New Data Sheet
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© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinckon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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