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128K x 8 CMOS STATIC RAM

GENERAL DESCRIPTION

The W24010 is a normal-speed, very low-power CMOS static RAM organized as 131072 x 8 bits that
operates on a wide voltage range from 2.7V to 5.5V power supply. The W24010 family, W24010-
70SL, W24010-70LE and W24010-70LI, can meet the requirement of various operating temperature.
This device is manufactured using Winbond's high performance CMOS technology.

FEATURES
« Low power consumption:
- Active: 350 mW (max.)
- Standby: 15 pW (max.)/3V
50 pW (max.)/5V

Three-state outputs

Battery back-up operation capability

Data retention voltage: 2V (min.)

Packaged in 32-pin 600 mil DIP, 450 mil SOP,

» Access time: 70 nS (max.)/5V standard type one TSOP (8 mm x 20 mm),
100 nS (max.)/3V reverse type one TSOP (8 mm x 20 mm),
« Single 3V/5V power supply small  type one TSOP (8 mm x 13.4 mm) and
« Fully static operation reverse small type one TSOP (8 mm x 13.4 mm)
« All inputs and outputs directly TTL compatible
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TRUTH TABLE
CS1 | CS2 | OE | WE MODE 1/01-1/08 Vop CURRENT
H X X X Not Selected High Z IsB, IsB1
X L X X Not Selected High Z IsB, ISB1
L H H H Output Disable High Z IDD
L H L H Read Data Out IDD
L H X L Wiite Data In [8]8]
DC CHARACTERISTICS
Absolute Maximum Ratings
PARAMETER RATING UNIT
Supply Voltage to Vss Potential -0.5t0 +7.0 \2
Input/Output to Vss Potential -0.5 to VDD +0.5 \'
Allowable Power Dissipation 1.0 w
Storage Temperature -65 to +150 °C
Operating Temperature SL O0to70 °C
LE -20 to 85 °C
Ll -40 to 85 °C
Slotgz Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliabiiythe
evice.

Operating Characteristics
(VDD = 5V £10%; Vob= 3V +10%; Vss = 0V; Ta (°C) = 0 1o 70 for SL, -20 to 85 for LE, -40 to 85 for LI)

PARAMETER SYM. | TEST CONDITIONS 5V +10% 3V +10% UNIT
MIN. MAX. MIN. MAX.

Input Low Voltage ViL - -0.5 +0.8 -0.5 +0.6 \"
Input High Voltage ViH - +2.2 | VDD+0.5| +2.0 | VDD +0.5 \"
input Leakage It | VIN=Vssto VoD -1 +1 -1 +1 uA
Current

Output Leakage ILo | Viro = Vssto VDD, -1 +1 -1 +1 HA
Current

CS = ViH (min.) or
OE = VIH (min.) or
WE = viL (max.)

Qutput Low Voltage | VoL | loL=+2.1 mA - 0.4 - 04 A"
Output High VOH | loH=-1.0 mA 24 - 2.2 - \"/
Voltage

_2-
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Operating Characteristics, continued
PARAMETER SYM. TEST CONDITIONS 5V +10% 3V +10% UNIT
MIN. | MAX. | MIN. | MAX.
Operating Power Ibb |{CS=ViL (max.), /0 =0 - 70 - 30 mA
Supply Current mA, Cycle = min. Duty =
100%
Standby Power IsB | CS =VIH (min.), - 3 - 1 mA
Supply Current Cycle = min. Duty = 100%
IsB1 | CS 2 VDD -0.2V - 10 - 5 A
CAPACITANCE
VDD = 5V, TA =25 C, f= 1 MHz)
PARAMETER SYM. CONDITIONS MAX. UNIT
Input Capacitance CIN VIN = OV 6 pF
Input/Output Capacitance Cro Vour = OV 8 pF
Note: These parameters are sampled but not 100% tested.
AC CHARACTERISTICS
AC Test Conditions
PARAMETER CONDITIONS
Input Pulse Levels 3V +10%, 0V to 2.4V
5V £10%, OV to 3.0V
input Rise and Fall Times 5nS
Input and Output Timing Reference Level 1.5V
Output Load See the drawing below
AC Test Loads and Waveform
1TTL 1TTL
OUTPUT »T—D—a OUTPUT
I 100 pF I SpF
L Including L Including
" Jig and © Jig and
Scope Scope
(For ToLz, ToLz, TcHz, ToHz, TwHz, Tow)
_ 90%
2.4V13.0V 90% /o
ov 10% 10%
5nS 5nS
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AC Characteristics, continued

(VDD = 5V £10%; Vop= 3V 110%; Vss = OV; Ta (°C) = 0 to 70 for SL, -20 to 85 for LE, -40 to 85 for LI)

Read Cycle
PARAMETER SYM. 5v 3V UNIT
MIN. MAX. MIN. MAX.

Read Cycle Time TRC 70 - 100 - nS
Address Access Time TAA - 70 - 100 nS
Chip Select Access Time TAcs - 70 - 100 nS
Output Enable to Output Valid TACE - 35 - 50 nS
Chip Selection to Output in Low Z TcLz* 10 - 15 - nS
Output Enable to Output in Low Z ToLz* 5 - 5 - nS
Chip Deselection to Output in High Z TcHZ* - 30 - 35 nS
Qutput Disable to Output in High Z Towz* - 30 - 35 nS
Output Hold from Address Change ToH 10 - 15 - nS

*These parameters are sampled but not 100% tested

Write Cycle

PARAMETER SYM. 5V 3v UNIT
MIN. MAX. MIN. MAX.

Write Cycle Time Twe 70 - 100 - nS
Chip Selection to End of Write Tcw 50 - 70 - nS
Address Valid to End of Write TAw 50 - 70 - nS
Address Setup Time Tas 0 - 0 - nS
Wirite Pulse Width Twp 50 - 70 - nS
Write Recovery Time | ©s7, cS2, WE | TWR 0 - 0 - nS
Data Valid to End of Write Tow 30 - 50 - nS
Data Hold from End of Write ToH 0 - 0 - nS
Write to Qutput in High Z TwHz* - 25 - 30 nS
Output Disable to Output in High Z ToHzZ* - 25 - 30 nS
Output Active from End of Write Tow 5 - 10 - nS

*These parameters are sampled but not 100% tested

" EE 9852354 0000409 L7y =
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W24010

TIMING WAVEFORMS
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Timing Waveforms, continued

Write Cycle 1
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Write Cycle 2
(OE = Vi Fixed)
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1. During this period, /O pins are in the output state, so input signals of opposite phase to the outputs should not be applied
2. The data output from [uT are the same as the data written to v during the write cycle.

3. Dout provides the read data for the next address.

4. Transition is measured+500 mV from steady state with @ = 5 pF. This parameter is guaranteed but not 100% tested.

Notes:

-6-
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DATA RETENTION CHARACTERISTICS
Ta (°C) = 0 to 70 for SL; -20 to 85 for LE; -40 to 85 for LI)

PARAMETER SYM. TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
VDD for Data Retention VDR CS > VpD -0.2V 2.0 - - \'
Data Retention Current IDDDR | CS > VDD -0.2V, VoD = 3V - - 5 uA
Chip Deselect to Data TCDR | See data retention waveform 0 - - nS
Retention Time
Operation Recovery Time TR TRC* - - nS

* Read Cycle Time

DATA RETENTION WAVEFORM

VoD 0.9VDD T VDR 2 2V 0.9 VDD
I-—TCDR TR —»{
1

Cs1

©S 2VoD -0.2v

Ccs2 //; ;;
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ORDERING INFORMATION
PART NO. ACCESS OPERATING OPERATING PACKAGE
TIME (nS) VOLTAGE (V) TEMPERATURE (°C)
W24010-70SL 70/100 5vI3vV 0to 70 600 mil DIP
W24010S-70SL 70/100 5VI3vV Oto70 450 mil SOP
W24010T-70SL 70/100 5VI3V 0to70 Standard type one
TSOP
W24010U-70SL 70/100 5V/3V 0to70 Reverse type one
TSOP
W24010Q-70SL 70/100 5V/3V 0to 70 Small type one TSOP
W24010V-70SL 70/100 5VI3V Oto 70 Reverse small type
one TSOP
W24010-70LE 70/100 5V/I3V -20to 85 600 mi!l DIP
W24010S-70LE 70/100 5V/3V -20to 85 450 mil SOP
W24010T-70LE 70/100 5VI3V -20to 85 Standard type one
TSOP
W24010U-70LE 70/100 5V/I3V -20to 85 Reverse type one
TSOP
W24010Q-70LE 70/100 5V/3V -20to 85 Small type one TSOP
W24010V-70LE 70/100 5V/3V -20to 85 Reverse small type
one TSOP
W24010-70LI 70/100 5V/I3V -40 to 85 600 mil DIP
W24010S-70LI 70/100 5VI3V -40 to 85 450 mil SOP
W24010T-70LI 70/100 5V/I3V -40 to 85 Standard type one
TSOP
W24010U-70LI 70/100 5VI3V -40 to 85 Reverse type one
TSOP
W24010Q-70L1 70/100 5VI3V -40to 85 Smali type one TSOP
W24010V-70L1 70/100 5VI3V -40 to 85 Reverse small type
one TSOP

Notes:
1. Winbond reserves the right to make changes to its products without prior notice.

2. Purchasers are responsible for performing appropriate quality assurance testing on products intended for use in applications
where personal injury mightoccur as a consequence of product failure.
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PACKAGE DIMENSIONS
32-pin P-DIP

Dimensionin inches | Dimension in mm
Symbol —

Min. { Nom. | Max.| Min. [Nom.| Max.
A — | — oz | — | — |sa
As oo | — [ — |o2s | — | —

Az |oaso [o.1ss (0160 |28 [s94 [40s
B 0016 (0018 (D022 | D41 | 046 |DS&
B: |00+ |00s0 |00s4 122 | 127 [ 137

L) c 0008 |0.010 0014 | 020 |ozs | o036
MMM AN N Ay oy D | — e fre| — [o |ese
E  |05% [0600 |0610 1499 {1524 |15.49
E1  [o54s |osso |osss (1384 1397 |14t

1 [0090 {0100 {0110 | 229 | 254 | 270
« DO O C

0120 |0130 [0.140 | 205 | 330 | 3s8

a o -_ 15 0 — 15
o €4 |06 [aeso (0670 [1800 | 1651 |1702
AV AVATAVEVECEvE - R Ry Ry R} S — [ —Tooss | = — T2
1 16
Notes:

1. Dimensions D Max. & S include mold flash or
F] tie bar burs,

E
_ lg 2.0 Et does not incdlude interlead flash.
A /" Base Plane 1 ]/ 3. Dimensions D & E1 inciude mald mismatch am
= are determined at the mold parting fine.
\_s_dmg Plane. 4. Dimension B1 does not include dambar
protrusionfintrusion.
5.
6.

Gentralling dimension: Inches
General appearance spec. should be based ot
final visual inspection spec.

32-pin SOP Wide Body

Symbeol Dimenslonin Inches | Dimension m mm

REARANAAAAAAAE T ‘ A o e

c 0006 |00os jao1z |o1s |o20 foan
D — [osos {0817 | — 045 2075
E 0440|0445 (0450 (1118 (1330 {1143

0044 joosa [poss [112 f127 |14
o H. 0546 |05% [0566 1387 |14.12 |1438
[N 0022 [0031 [00% |oss [o79 [ose

HHgHHHHHQHﬁHEH t Detall F L, 0047 jomss {0063 [ 119 | 140 | 180
' IS

5

s — ] — Jow | — [— o=
Yy — — | 0.004 — —_ .10
2] o" | — [ w o' | — | w0
Notes:

1. Dimensions D Max. & S include mold flash
ar tie bar burrs.

2. Dimensian b does not include dambar
protruston/intrusion.

3. Dimensions D & E include mald mismatch

» i ininisininininial i Al and determined at the mold parting hne

> e 4. Controliing dimension; Inches

§. General appearance spec should be based
on final visual inspection spec.
~— See Detait F
Seating Plane
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Package Dimensions, continued

32-pin Standard Type One TSOP

Ho Dimension in Inches | Dimension in mm
Symbol
D Min. | Nom. | Max. | Min. | Nom.| Max.
c A — | — looar| — | — | 120
| Aq {0002 | — joo0s | 005] — | 045
— Az |0037 0038|0041 | 05 | 100 1.05
; b |0.007 |0.008 | 0009 | 017 | 020 | 023
= E
= c 0.005 | 0.006 | 0.007 | 012 | 0.15 | 0.17
= D |0720 0724 | 0726 [18.30 (1840 | 1850
— E 0311 {0315 | p319 | 7.90 | 8.00 | &.10
Ho |0.780 | 0.787| 0795 [19.80 | 20.00| 20.20
e — Joe20] — | — | os0| —
L |0016{0020] 0024 | 040] 050| 080
L. — joo031| — | ~ | og|
0 | Al y |ooo0|! — |ooo4| 000 — | 010
J A\
ol kil 1 IA [} 1 3 H 1 3 5
Ly Controllingdimension: Millimeters
.
32-pin Reverse Type One TSOP
Ho
Di ion in Inches | Dir ion in mm
Symbot - =]
D Min. | Nom. [ Max. | Min. | Nom. | Max.
c A —_ — | o047 — 1 t20
— Ay |oo002| — |oo0s|00s| — | 015
= Az |0037 |0039) 0081 ]| 095] 100 105
= b 0007 [0008 |0n0a | 017 | 020 | 023
e E <
= 0.005 | 0.006 | 0.007 | 0.12 | 0.15 | 047
O = D | 0720|0724 0.728 {18.30 [18.40 | 18.50
— E 0311 ]0315] 0319 | 790 | 800 | 8.10

Hp |0.780 | 0.787| 0.795 | 19.80 | 20.00} 20.20

€ — | 0020 — — | 0.5 -

L 0.016 | 0.020| 0.024| 0.40| 050 0860

L4 — |o031| — | — | o080 —

o A7 Yy |o0o0o0| — | o004 000] — | 010
Ll Ad Ny 0 1 3 5 1 3 5

L1

Controlling dimension: Millimsters

-10-
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Package Dimensions, continued

32-pin Small Type One TSOP

Heo
. |D ion in Inches| D in mm
D Min. } Nom.| Max. {Min, Nar!!. Max.
c A 0.049 1.25
13 B At o002 0.006 | 0.05 0.15
e’_\_j: i A2 | 0037 |0.038] 0.041] 0.95| 1.00| 1.05

b | 0.007 |0.008| 0.009 | 0.17| 0.20] 0.27

C [0.0056/0.00590.0062 0.14] 0.15] 0.16

.

l

N EREE
Ny
RLL RLLELALLRY
m

D | o.61 | 0.465( 0.469 [11.70] 11.80| 11.90
E

0.311 |0.315]0.319 | 7.30| 8.00 | 8.10

Hbo | 6.520 | 0.528/ 0536 f13.20 [13.40 | 13.60

€ 0,020 0.50
L | 0.012|0020] 0.028 | 0.30] 0.50| 0.70

L+ | 0.027 0.675

o - —h ] Y_ | o.000 0.004 | 0.00 0.10
L A
| Yy Q [ 3 15 (o |3 |5
L

Controllingdimension: Millimeters

32-pin Reverse Small Type One TSOP

Ho

Di in inches| Dii ion in mm
Symbol
Min. | Nom.| Max. [ Min.|Nom.| Max.
D
A 0.049 1.25
c
A1 jo0.002 0.006 | 0.05 0.15

i

= s 2
= O M | Az 0.037[0.039)| 9411 0.95| 1.00| 1.0s
e '__““,iti. O b | o0.007 |0.008| 0.009] 0.17| 0.20] 0.27
= [
B C | 0.0056/0.00590.0062] 0.14| 0.15| 0.18

(o]
HTITETTTTTeTTI
m

m D |o0.461 | 0.465|0.469 {11.70] 11.80] 11.90
b= O E E |0311]0.315|0.319 {7.00) 8.00] 8.10
Hb | 0.520 | 0.528| 0.536 13.20|13.40{ 13.60
e 0.020 0.50
L | 0.012|0.020| 0.028 | 0.30] 0.50| 0.70
L1 | 0027 0.675
: Y |0.000 0.004 | 0.00 0.10

!
T A Al { i 0 [ 3 5 [} 3 s
[ %]

Controlling dimension: Millimeters
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