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256K x 4 HIGH SPEED CMOS STATIC RAM

W22010A

GENERAL DESCRIPTION

The W22010A is a high speed, low power CMOS static RAM organized as 262144 x 4 bits that

oOperates on a single 5-volt power supply. This device is manufactured using Winbond's high
performance CMOS technology.

FEATURES

» High speed access time: 12/15/20 nS (max.)

» Low power consumption:

— Active: 600 mW (typ.)

« Single +5V power supply

» Fully static operation

» All inputs and outputs directly TTL compatible
» Three-state outputs

« Available packages: 28-pin 300 mil SOJ and
400 mil SOJ
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vop —
Vgs —>
A0
A0 [ 28 [ vpp A17
A O 2 27 [ a17
A2 (] 3 26 [ Ate
A3 ] 4 25 1 A15 E:_g Yo
A4 [ s 24 1 Ata SE :
As [ e 23 [ a3 WE Vo4
As [ 7 22 [ a1z
A7 [ s 21 1 An
A8 [ o 20 1 NG PIN DESCRIPTION
A9 [] 10 19 [ yos SYMBOL DESCRIPTION
At0 L) 11 18 1 vos AO-A17 | Address Inputs
s E 2 7 H oz /01-1/04 | Data Inputs/Outputs
Gﬁﬁ O :j :: g % cS Chip Select Inputs
WE Write Enable Input
OE Output Enable Input
VDD Power Supply
Vss Ground
NC No Connection
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TRUTH TABLE
CS OE WE MODE 1101-1/04 Vob CURRENT
H X X Not Selected High Z IsB, 1sBt
X X X Not Selected High Z IsB, IsB1
L H H Output Disable High Z DD
L L H Read Data Out DD
L X L Write Data In IbD
DC CHARACTERISTICS
Absolute Maximum Ratings
PARAMETER RATING UNIT
Supply Voltage to Vss Potential -0.5t0+7.0 \'
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 0to +70 °C

Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliabikif/the

device.

Operating Characteristics

(VDD = 5V £10%, Vss = 0V, Ta= 0 to 70°C})

PARAMETER SYM. TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
Input Low Voltage VIL - -0.5 - +0.8 V
Input High Voltage VIH - +2.2 - VDD \'

+0.5

Input Leakage Current I | VIN=Vss to VDD -10 - +10 LA
Output Leakage VI/o = Vss to VDD
Current ILo | €S = ViH(min.) or -10 - +10 HA

OE =ViH(min.) or WE =ViL

(max.)
Output Low Voltage VoL | loL=+8.0 mA - - 04 \"
Output High Voltage VOH | loH =-4.0 mA 24 - - Vv
Operating Power CS =ViL (max.), O = 0 mA 12 - - 200 mA
Supply Current IbD | Cycle = min 15 - - 200 mA

Duty = 100% 20 - - 170 mA
Standby Power ISB | €S = ViH (min.) - - 30 mA
Supply Current IsB1 | CS >VDD-0.2V - - 10 mA

Note: Typical characteristics are at ¥p = 5V, Ta = 25° C.
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CAPACITANCE
(Voo= 5V, Ta=25C, f= 1 MHz)
PARAMETER SYM. CONDITIONS MAX. UNIT
Input Capacitance CIN VIN = 0V 8 pF
Input/Cutput Capacitance Cvo Vout = 0V 10 pF
Note: These parameters are sampled but not 100% tested.
AC CHARACTERISTICS
AC Test Conditions
PARAMETER CONDITIONS
Input Pulse Levels 0V to 3V
Input Rise and Fall Times 5nS
Input and Output Timing Reference Level 1.5V
Output Load CL = 30 pF, loH/loL = -4 mA/8 mA
AC Test Loads and Waveform
R1 480 ohm
R1 480 ohm 5V o0— v —
5V o—
OUTPUT °o—
OUTPUT o— l
30 pF R2 lncludmg 255 ohm
Includin 255 ohm I‘hg and
IJlg ané! 9 j =Scope  —
- Scope ) (For Toiz, Torz. Tenz, Torz, Tz, Tow)
8.0V 90% 90%
oV 10% 10%

5nS

~

5nS
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AC Characteristics, continued

(Voo =5V +10%, Vss =0V, h=01to 70 C)

Read Cycle
PARAMETER SYM. | W22010A-12 | W22010A-15 | W22010A-20 | UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Read Cycle Time TrRC 12 - 15 - 20 - nS
Address Access Time Taa - 12 - 15 - 20 nS
Chip Select Access Time Tacs - 12 - 15 - 20 nS
Output Enable to Output Valid TaCE - 6 - 7 - 10 nS
Chip Selection to Outputin Low Z TeLz® 3 - 3 - 3 - nS
Output Enable to Outputin Low Z ToLz* 0 - 0 - 0 - nS
Chip Deselection to Output in High Z TcHz* - 6 - 7 - 10 nS
Output Disabte to Output in High Z Tonz* - 6 - 7 - 10 nS
Output Hold from Address Change ToH 3 - 3 - 3 - nS

* These parameters are sampled but not 100% tested.

Write Cycle

PARAMETER SYM. W22010A-12 | W22010A-15 | W22010A-20 | UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Write Cycle Time Twe 12 - 15 - 20 - nS
Chip Selection to End of Write Tew 10 - 13 - 17 - nS
Address Valid to End of Write Taw 10 - 13 - 17 - nS
Address Setup Time Tas 0 - 0 - 0 - nS
Write Pulse Width Twp 10 - 10 - 12 - nS
Write Recovery Time Twr 0 - 0 - 0] - nS
Data Valid to End of Write Tow 7 - 9 - 10 - nS
Data Hold from End of Write ToH 0 - 0 - 0 - nS
Write to Qutputin High Z TwHz* - 7 - 8 - 10 nS
Output Disable to Output in High Z Townz* - 7 - 8 - 10 nS
Output Active from End of Write Tow 0 - 0 - 0 - nS

* These parameters are sampled but not 100% tested.
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TIMING WAVEFORMS

Read Cycle 1
(Address Controlled)
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W22010A

Timing Waveforms, continued

Write Cycle 1
(OE Clock)
[ Twc |
Address > < ><
—> TWR_|e—
« S/ INNNNNNN
SIANNNNNN\N\ - 7/ I
“ Taw )
e e T:iS\\\\"\_“ Twe —/. 74
Dout SNOSNON NN \:_\ 0.4
2077777 -
l; ow_,l, Ton
Din % ﬂ
Write Cycle 2
(OE = ViL Fixed)
Twe
Address >E—— > <
cs Tew TWR  je——
SENANNNNN NS AN S
Taw
* —.TAS\K\\\\‘\_ Twe —;/ v Tow
Dourt ~ N S N SN S S :\_i’]TWHZﬂJ) - Tow———I @ @
222272222227 .

Notes:

1. During this period, 1/0 pins are in the output state, so input signals of opposite phase to the outputs should not be applied
2. The data output from DuT are the same as the data written to i 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 parameteris guaranteed but not 100% tested.
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ORDERING INFORMATION
PART NO. ACCESS TIME | OPERATING | STANDBY PACKAGE
(nS) CURRENT CURRENT
MAX. (mA) | MAX. (mA)
W22010Al-12 12 200 10 400 mil SOJ
W22010Al-15 15 200 10 400 mil SOJ
W22010A1-20 20 170 10 400 mil SOJ
W22010AJ-12 12 200 10 300 mil SOJ
W22010AJ-15 15 200 10 300 mil SOJ
W22010AJ-20 20 170 10 300 mil SOJ
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 might occur as a conseguence of product failure.
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PACKAGE DIMENSIONS
28-pin SOJ (300 mil)

Symbot ininches| Dimension inmm |
Min. | Nom. | Max.{ Min. [Nom. | Max.
A —_— ~— | 0.140 -_ — |358
Ar |oom | — | — |ose | — | —
A, 0095 (0300 {0108 | 241 | 254 | 267
by joozs |ooa joos2 |oss | 07t | 0B
b 0016 10.018 {0022 [041 | 045 | 056
B oaooonoooonond c 0008 {0010 jo.014 020 [ 025 | 038
D — |o710 |o7:e | — [1808 |1854
£ 0.205 |0300 [0305 |78 (762 | 775
E He 3] 0044 |0.050 [0086 [142 | 127 |42
gt {0245 [0285 |0285 |e22 |e7s | 7.4
O H E 0327 {0337 [0.347 83 8.56 ast
. LI S Sy g .“ 1L 0077 {0087 10087 (186 | 221 | 248
s —  — joos [ — | — [114
v 1 — jooos | — | — [o010
) 0" | — | 10" 0" — | 10
Notes:
1. Dimension D Max. & S include mold flash
o or tie bar burrs.
2. Dimension b does not include dambar
protrusionfintrusion.

3. Dimension D & E include moki mismatch
and are determined at the mold parting line.

4. Controllingdimension: inches.

5. Generai appearance spec. shouki be based
on final visual inspection spec.

1

AR

TSR

Seating Plane

28-pin SOJ (400 mil)

Symbol Dimension in Inches "_ n mm
Min. | Nom. | Max. [ Min. { Nom. { Max.

A 0428 |0436 [0.148 | 3251 ] 3.505 | 3.758

Ay (005 | — | — Jogs| — | —

A, {0105 [0410 0115 | 267 | 2794 | 2021
hi 0,028 (0028 (0.032 0660 | 0.711 | 0.813
- - b 0015 | — [o020 |0381] — {050
iminEninisliniuicisindnEni: c 0.007 — |c0i3 0.178 — 0330
D 0722 |0724 0729 | 1826 [1839 | 1852
E 0305 0400 |0.405 [ 1003 {1018 | 1020

Ej He =] — looso | — | — {1z | —

ar — |oa7 | — | — o3| —

O He | 0435 [0400 [aaas | 9105 | 1118 | 1130
L 0062 — | — 2083 | — | —

%J\_JL_IL_II_JI_IL_II.JL_II_II_JI_II_JI‘_.J q — . looas _ . 4143

y — | — Jooos | — | —los

8 o' | — |10 0’ | — (| 10

Notes:
1. Dimension D Max. & S include mold flash
) or tie bar burrs.

2. Dimension b does not include dambar
protrusionintrusion.

A 3. Dimension D & E include mold mismatch
J_l n ﬂ ﬂ H ﬁ | A and are determined at the mold parling line.
It 4. Controllingdimension: inches.
Gl a 5. General appearance spec. shouid be based
! on final visual inspection spec.
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