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March 1997 LS| Static RAM
Features (PEC')PF; \S;IBE?A'/P)
e Industry Standard Pinout
\Y
» Very Low Operating Current. ................. 8mA a3 [1] P2 Voo
at Vpp =5V and Cycle Time = 1us A2 [2] P1] A4
; : . Al |3 20] RIW
e Two Chip Select Inputs Simple Memory Expansion E :l __
AO E E' Csi
* Memory Retention for Standby............. 2V (Min) A5 E E oD.
Battery Voltage a6 [6] 7 cs2
» Output Disable for Common I/O Systems A7 [7] 16] DO4
e Three-State Data Output for Bus Oriented Systems Vss E E‘ bi4
DI1 |9 14] DO3
« Separate Data Inputs and Outputs E :l
o1 [19 i3] D13
e TTL Compatible (MWS5101A) DI2 E E DO2
Pinout Description
MWS5101, MWS5101A
Ordering Information
MWS5101 MWS5101A
PACKAGE TEMP. RANGE 250ns 350ns 250ns 350ns PKG. NO.
PDIP 0°Cto +70°C |MWS5101EL2 |MWS5101ELS |MWS5101AEL2 [ MWS5101AEL3 |E22.4
Burn-In MWS5101AEL3X | E22.4
SBDIP 0°C to +70°C - MWS5101DL3X - MWS5101ADL3 | D22.4A
Burn-In D22.4A

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. )
1-888-INTERSIL or 321-724-7143 | Intersil (and design) is a trademark of Intersil Americas Inc. File Number 1 106 2
Copyright © Intersil Americas Inc. 2001. All Rights Reserved 56



MWS5101,

MWS5101A

OPERATIONAL MODES

INPUTS
CHIPELECT 1 CHIP SELECT 2 OUTPUT READ/\M?ITE
MODE (CSy (CSy) DISABLE (OD) (RIW) OUTPUT
Read 0 1 0 1 Read
Write 0 1 0 0 Data In
Write 0 1 1 0 High Impedance
Standby 1 X X X High Impedance
Standby X 0 X X High Impedance
Output Disable X X 1 X High Impedance
NOTE: Logic 1 = High, Logic O =Low, X = Don't Care.
Functional Block Diagram
P EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE ... .. .-
T 1 1
el O o :
3 INPUT
Al T, 1| BUFFERS :22 TI/T
A2 o— AND »| DECODERS |— 1 oo
T1 4] ALLROWS '
A3 Sr’—l DESELECT '
A4 © 21 FUNCTION '
1 1
1 4 1
[ ] 1
' (8x32) (8 x32) (8 x 32) (8 x 32) @) 1
bIL Ton STORAGE STORAGE STORAGE STORAGE Lo tt
T ARRAY ARRAY ARRAY ARRAY BUFFER [*+—0D01
11,4 -----4t--------} 8ITs | brivers [112 Tt
DI2 o— 4 0 D02
T 131 ) s ----1}----- p- - - - - > L tt
DI3 o—n GATES N I B DR B > (1-4) 4_%,303
1 1
D4 °i. ) ,ioDm
1 BIT (1) BIT (2) BIT (3) BIT (4) 1
1 y'y y'y r'y A 7'y 1
1 1
1 1
[ ] 1
1 (8 (8) (8 ®) 1
g0 3) '
AS 05_: INPUT COLUMN COLUMN COLUMN COLUMN :
Te BUFFERS loecopers| |oecopers|  |oecopbers]  |pecopers
As o—MH  AND ol - - - - = EEEEEE —t - - - - > !
T 7 n]ALL COLUMNS 1
A7 o—| DESELECT 1
1| FuncTiON L d 1
1 1
T 1 1
T CONTROL !
R/W o ] > B 1
1 - 1
1 1 1
T 9 ! 18 Tt
csi o2 4 | conTrROL ,] conTROL +—9Vss
17 A C '
cs2 5?—. .
oD o i '
1 1
I BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B B B o o o o
Vbp Vbp Vbp
Vss Vss Vss
t INPUT PROTECTION tt OUTPUT ttt OVER VOLTAGE
NETWORK PROTECTION PROTECTION
CIRCUIT CIRCUIT
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MWS5101, MWS5101A

Absolute Maximum Ratings
DC Supply Voltage Range, (Vpp)

(All Voltages Referenced to Vgg Terminal) .. ... .. -0.5V to +7V
Input Voltage Range, All Inputs . .. .......... -0.5V to Vpp +0.5V
DC Input Current, Any One Input . ....................... +10mA

Recommended Operating Conditions

Thermal Information

Thermal Resistance (Typical) 034 (°C/W) 03¢ (°Ciw)
7

PDIP Package................... 5 N/A

SBDIP Package. .. ............... 80 21
Operating Temperature Range (Tp)

Package Type D ...........coviiiininnn. -559C to +125°C

Package TYPEE .. ....viieeeeiinn.. -40°C to +85°C

Maximum Storage Temperature Range (TsTtg) - - .-65°C to +150°C
Maximum Junction Temperature

Ceramic Package ...........covviiieeeenininnnn.. +175°C

Plastic PaCKage. . . ..o vttt +150°C
Maximum Lead Temperature (During Soldering)

At distance 1/16 [J+ 1/32 In. (1.59 £0.79mm)

from case for 10S MaX. . .. ...ovveveieiinnn... +265°C

At T = Full Package Temperature Range. For maximum reliability, operating condi-

tions should be selected so that operation is always within the following ranges:

LIMITS
PARAMETER MIN MAX UNITS

DC Operating Voltage Range 4 6.5 \%
Input Voltage Range Vss Vpp \
Static Electrical Specifications At Tp=0°C to +70°C, Vpp =5V +5%

CONDITIONS LIMITS

MWS5101 MWS5101A
(NOTE (NOTE

Vo VIN 1) 1)

PARAMETER SYMBOL V) V) MIN TYP MAX MIN TYP MAX JUNITS
Quiescent Device L2 Types IbD - 0,5 - 25 50 - 25 50 uA
Current —_—

L3 Types - 0, 10 - 100 200 - 100 200 uA
Output Low (Sink) Current loL 0.4 0,5 2 4 - 2 4 - mA
Output High (Source) Current IoH 4.6 0,5 -1 -2 - -1 -2 - mA
Output Voltage Low-Level VoL - 0,5 - 0 0.1 - 0 0.1 \Y
Output Voltage High-Level VoH - 0,5 49 5 - 4.9 5 - \%
Input Low Voltage VL - - - - 15 - - 0.65 \
Input High Voltage ViH - - 35 - - 2.2 - - \Y,
Input Leakage Current IIN - 0,5 - - 5 - - 5 HA
Operating Current (Note 2) IbD1 - 0,5 - 4 8 - 4 8 mA
Three-State Output L2 Types louT 0,5 0,5 - - 15 - - 15 UA
Leakage Current _

L3 Types 0,5 0,5 - - 15 - - 15 uA
Input Capacitance CIN - - - 5 7.5 - 5 75 pF
Output Capacitance CouTt - - - 10 15 - 10 15 pF

NOTES:
1. Typical values are for T = +25°C and nominal Vpp.
2. Outputs open circuited; Cycle time = 1us.
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MWS5101, MWS5101A

Dynamic Electrical Specifications at T = 0°C to +70°C, Vpp = 5V 5%

LIMITS (NOTE 1)

L2 TYPES L3 TYPES
(NOTE2) | (NOTE3) (NOTE2) | (NOTE?3)
PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX UNITS

READ CYCLE TIMES (FIGURE 1)

Read Cycle trC 250 - - 350 - - ns
Access from Address tAA - 150 250 - 200 350 ns
Output Valid from Chip Select 1 tDoA1L - 150 250 - 200 350 ns
Output Valid from Chip Select 2 tboa2 - 150 250 - 200 350 ns
Output Valid from Output Disable tpoA3 - - 110 - - 150 ns
Output Hold from Chip Select 1 tbOH1 20 - - 20 - - ns
Output Hold from Chip Select 2 tDOH2 20 - - 20 - - ns
Output Hold from Output Disable tDOH3 20 - - 20 - - ns
WRITE CYCLE TIMES (FIGURE 2)

Write Cycle twe 300 - - 400 - - ns
Address Setup tas 110 - - 150 - - ns
Write Recovery twr 40 - - 50 - - ns
Write Width tWRW 150 - - 200 - - ns
Input Data Setup Time tps 150 - - 200 - - ns
Data in Hold tpH 40 - - 50 - - ns
Chip Select 1 Setup tes1s 110 - - 150 - - ns
Chip Select 2 Setup tcsos 110 - - 150 - - ns
Chip Select 1 Hold tes1H 0 - - 0 - - ns
Chip Select 2 Hold tcsoH 0 - - 0 - - ns
Output Disable Setup tobps 110 - - 150 - - ns

NOTES:

1. MWS5101: tg, tg = 20ns, Vi = 0.7Vpp, V). = 0.3Vpp; C| = 100pF and MWS5101A: tg, tg = 20ns, Vjy = 2.2V, V)| = 0.65V; C| = 50pF

and 1 TTL Load.

2. Time required by a limit device to allow for the indicated function.

3. Typical values are for T = 25°C and nominal Vpp_
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MWS5101, MWS5101A

- tre -
AO - A7 X
e — tboal =
CHIP SELECT 1 %
=—{poH1 =
CHIP SELECT 2 _%; tpoA2 %‘ tDoH2 =
OUTPUT DISABLE }k tpoas - %‘_ tpoHs —=
READ/WRITE %
tAA
DATA OUT / DATA OUT
HIGH \ VALID HIGH
IMPEDANCE IMPEDANCE
FIGURE 1. READ CYCLE TIMING WAVEFORMS
- twc
‘_tWR
AO-A7 X

CHIP SELECT 1

CHIP SELECT 2

OUTPUT DISABLE

DI1-DI14

READ/WRITE

) <— t{c515 —=

tCS1H ]

£

= —1tcs2s

T
.

tcsoH

(NOTE)

%

tops

- =— tpH
DATA IN STABLE

twRw

7

- tas >

\\
\

NOTE: tppg is required for common I/O operation only; for separate /O operations, output disable is “don’t care”.

FIGURE 2. WRITE CYCLE TIME WAVEFORMS
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MWS5101,

MWS5101A

Data Retention Specifications at T = 0°C to +70°C; See Figure 3

TEST
CONDITIONS LIMITS
ALL TYPES
VDR VpD (NOTE 1)
PARAMETER SYMBOL V) V) MIN TYP MAX UNITS
Minimum Data Retention Voltage VDR - - - 15 2 \
Data Retention Quiescent Current L2 Types Ibp 2 - - 2 10 HA
L3 Types 2 - - 5 50 uA
Chip Deselect to Data Retention Time tcDr - 5 600 - - ns
Recovery to Normal Operation Time tRC - 5 600 - - ns
Vpp to Vpg Rise and Fall Time tre tp 2 5 1 - - us
NOTE:
1. Typical Values are for Tp = 25°C and nominal Vpp.
Vbb
DATA RETENTION |’——j READ
MODE — ADDRESS
Voo h DECODER .
0.95 Vpp 0.95 Vpp Z |€¢— q b O
Vo < 11l e
8 | Vss S
- tp tR—s - —{tRC
WRITE
- ADDRESS —
H © DECODER o
Yy 4/
IL [—_:
Vob

FIGURE 3. LOW Vpp DATA RETENTION TIMING WAVEFORMS

FIGURE 4. MEMORY CELL CONFIGURATION
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MWS5101, MWS5101A

1 CONTROL A

|

|

|

| A

| CHIP-SELECT
1 CONTROL
|

|

B
CHIP-SELECT AND
R/W CONTROL

CONTROL C

|

1 C

1 OUTPUT
OUTPUT 1 DISABLE
|
|
|

18 CONTROL

DISABLE 1

FIGURE 5. LOGIC DIAGRAM OF CONTROLS FOR MWS5101, MWS5101A

All Intersil U.S. products are manufactured, assembled and tested utilizing ISO9000 quality systems.
Intersil Corporation’s quality certifications can be viewed at www.intersil.com/design/quality

Intersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design, software and/or specifications at any time without
hotice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and
eliable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may resulf
from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see www.intersil.com
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7585 Irvine Center Drive 2401 Palm Bay Rd. Ave. William Graisse, 3 Unit 1804 18/F Guangdong Water Building
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TEL: (949) 341-7000 FAX: (321) 724-7946 TEL: +41 21 6140560 TEL: +852 2723 6339
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