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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
DS0065 SOFTWARE N/A DS0065
DS1000 14—Pin DIP —40 to +85 DS1000—xxx xxx = 025 to 500ns
14-Pin DIP Sheared NC = —40to +85 DS1000K—xxx xxx = 025 to 500ns
8—Pin DIP —40 to +85 DS1000M—xxx xxx = 025 to 500ns
14-Pin GULLWING —40 to +85 DS1000G—xxx xxx = 025 to 500ns
8-Pin GULLWING —40 to +85 DS1000H-xxx xxx = 025 to 500ns
16—Pin SOIC —40 to +85 DS1000S—xxx xxx = 025 to 500ns
8-Pin SOIC —40to +85 DS1000Z—xxx xxx = 025 to 500ns
DS1003 8-Pin DIP —40 to +85 DS1003M-16
8-Pin DIP —40to +85 DS1003M-20
8-Pin DIP —40 to +85 DS1003M-25
8-Pin DIP —40 to +85 DS1003M-33
8-Pin DIP —40 to +85 DS1003M—40
8-Pin GULLWING -40to +85 DS1003H-16
8-Pin GULLWING —40 to +85 DS1003H-20
8-Pin GULLWING —40 to +85 DS1003H-25
8-Pin GULLWING —40 to +85 DS1003H-33
8-Pin GULLWING —40to +85 DS1003H-40
14-Pin DIP —40 to +85 DS1003-16
14-Pin DIP —40to +85 DS1003-20
14-Pin DIP —40to +85 DS1003-25
14-Pin DIP —40to +85 DS1003-33
14-Pin DIP —40to +85 DS1003-40
14-Pin GULLWING —40 ot +85 DS1003G-16
14-Pin GULLWING —40to +85 DS1003G-20
14—-Pin GULLWING —40to +85 DS1003G-25
14—-Pin GULLWING —40to +85 DS1003G-33
14-Pin GULLWING —40to +85 DS1003G—40
DS1005 14-Pin DIP —40to +85 DS1005-xxx xxx = 060 to 250ns
14-Pin DIP Sheared NC = —40to +85 DS1005K—xxx xxx = 060 to 250ns
8-Pin DIP —40to +85 DS1005M—xxx xxx = 060 to 250ns
14-Pin GULLWING —40to +85 DS1005G—xxx xxx = 060 to 250ns
8—Pin GULLWING —40to +85 DS1005H-xxx xxx = 060 to 250ns
16—-Pin SOIC —40to +85 DS1005S—xxx xxx = 060 to 250ns
DS1007 16—Pin DIP -40to +85 DS1007—xxx xxx = 001 to 999ns
16—Pin SOIC —40 to +85 DS1007S—xxx xxx = 001 to 999ns
DS1010 14-Pin DIP —40 to +85 DS1010-xxx xxx = 050 to 500ns
14-Pin GULLWING —40to +85 DS1010G—xxx xxx = 050 to 500ns
16—Pin SOIC —40to +85 DS1010S—xxx xxx = 050 to 500ns
DS1012 8-Pin DIP —40to +85 DS1012M—xxx xxx = 001 to 999ns
8—-Pin GULLWING —40 to +85 DS1012H-xxx xxx = 001 to 999ns
8-Pin SOIC —40 to +85 DS1012Z—xxx xxx = 001 to 999ns
DS1013 14-Pin DIP —40to +85 DS1013—xxx xxx = 010 to 150ns
8-Pin DIP —40to +85 DS1013M—xxx xxx = 010 to 150ns
14-Pin GULLWING —40 to +85 DS1013G—xxx xxx = 010 to 150ns
8-Pin GULLWING —40to +85 DS1013H—xxx xxx = 010 to 150ns
14—Pin Sheared DS1013K—xxx xxx = 010 to 150ns

—40 to +85




ORDERING INFORMATION

DEVICE - PACKAGE OPERATING ORDERING - SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)

16-Pin SOIC —40 to +85 DS1013S—xxx xxx = 010 to 150ns

DS1020 16—Pin DIP 0to +85 DS1020-25 0.25ns Steps
16-Pin DIP 0to +85 DS1020-500 .50ns Steps
16—Pin DIP 0to +85 DS1020-100 1.00ns Steps
16-Pin DIP 0to +85 DS1020-200 2.00ns Steps
16-Pin SOIC Oto +85 DS10208-250 .25ns Steps
16-Pin SOIC 0to +85 DS1020S-500 .50ns Steps
16—Pin SOIC Oto +85 DS1020S—-100 1.00ns Steps
16—Pin SOIC 0to +85 DS1020S-200 2.00ns Steps

DS1040 8-Pin DIP —40 to +85 DS1040M-75 75ns max pulse width
8-Pin DIP —40 to +85 DS1040M-100 100ns max pulse width
8-Pin DIP —40 to +85 DS1040M-150 150ns max pulse width
8-Pin DIP —40 to +85 DS1040M-200 200ns max pulse width
8-Pin DIP —40 to +85 DS1040M-250 250ns max pulse width
8-Pin DIP —40 to +85 DS1040M-500 500ns max pulse width
8-Pin DIP —40 to +85 DS1040M-BSO 50ns max pulse width
8-Pin DIP —40 to +85 DS1040M-D60 60ns max pulse width
8-Pin DIP —40 to +85 DS1040M-A15 15nx max pulse width
8-Pin DIP —40 to +85 DS1040M-A20 20ns max pulse width
8-Pin DIP —40 to +85 DS1040M-A32 32.5ns max pulse width
&-Pin DIP —40 to +85 DS1040M-B40 40ns max pulse width
8-Pin DIP —40 to +85 DS1040M-D70 70ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-75 75ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-100 100ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-150 150ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-200 200ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-250 250ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-500 500ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-B50 50ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-D60 60ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-A15 15ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-A20 20ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-A32 32.5ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-B40 40ns max pulse width
8-Pin GULLWING —40 to +85 DS1040H-D70 70ns max pulse width
8-Pin SOIC —40 to +85 DS1040Z-75 75ns max pulse width
8-Pin SOIC —40 to +85 DS1040Z-100 100ns max pulse width
8-Pin SOIC —40 to +85 DS1040Z-150 150ns max pulse width
8-Pin SOIC —40to +85 DS1040Z-200 200ns max pulse width
8-Pin SOIC —40to +85 DS1040Z-250 250ns max pulse width
8-Pin SOIC —40 to +85 DS1040Z-500 500ns max pulse width
8-Pin SOIC —40 to +85 DS1040Z-B50 50ns max pulse width
8-Pin SOIC —40 to +85 DS1040Z-D60 60ns max pulse width
8-Pin SOIC ~40 to +85 DS1040Z-A15 15ns max pulse width
8—-Pin SOIC —40 to +85 DS1040Z-A20 20ns max pulse width
8-Pin SOIC —40to +85 DS1040Z-A32 32.5ns max pulse width
8-Pin SOIC —40 to +85 DS1040Z-B40 40ns max pulse width
8-Pin SOIC —40 to +85 DS1040Z-d70 70ns max pulse width




' ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION 1
(CELSIUS)
DS1200 10-Pin DIP Oto+ 70 DS1200
10-Pin DIP —40 to +85 DS1200N
16-Pin SOIC Oto +70 DS1200S
16-Pin SOIC —40 to +85 DS1200SN
DS1201 Electronic Key/Tag Oto +70 DS1201
DS1202 8-Pin DIP O0to +70 DS1202 24 x 8 RAM
8—Pin DIP —40 to +85 DS1202N 24 x 8 RAM
16—Pin SOIC Oto +70 DS1202S 24 x 8 RAM
16-Pin SOIC -40 to +85 DS1202SN 24 x 8 RAM
DS1203S-B1 8-Pin SOIC 0to +70 DS1203S-B1
8-Pin SOIC —40 to +85 DS1203SN-B1
DS1204U Electronic Key/Tag 0to +70 DS1204U-Go1 Generic Code #1
0to +70 DS1204U-G02 Generic Code #2
Oto +70 DS1204U-G03 Generic Code #3
Oto +70 DS1204U-G04 Generic Code #4
0to +70 DS1204U-G05 Generic Code #5
0to +70 DS1204U—xxx xxx = 011 to 999
0to +70 DS1204U-G1C Generic Code #1 w/cap
0to +70 DS1204U-G2C Generic Code #2 w/cap
0to +70 DS1204U-G3C Generic Code #3 w/cap
0to +70 DS1204U-G4C Generic Code #4 w/cap
0to +70 DS1204U-G5C Generic Code #5 w/cap
DS1205S8 16-Pin SOIC Oto +70 DS12058
16-Pin SOIC —40 to +85 DS1205SN
DS1205U Electronic Key/Tag 0to +70 DS1205U
Ds1206 14-Pin DIP 0to +70 DS1206
14-Pin DIP —40 to +85 DS1206N
16-Pin SOIC Oto +70 DS1206S
16-Pin SOIC —40 to +85 DS1206SN
DS1207 Electronic Key/Tag Oto +70 DS1207-Go1 Generic Code #1
: 0to +70 DS1207-Go02 Generic Code #2
0to +70 DS1207-G03 Generic Code #3
0to +70 DS1207-Go4 Generic Code #4
0to +70 DS1207-G05 Generic Code #5
0to +70 DS1207-xxx xxx = 001 to 999
0to +70 DS1207-G1C Generic Code #1 w/cap
0to +70 DS1207-G2C Generic Code #2 w/cap
0to +70 DS1207-G3C Generic Code #3 w/cap
0to +70 DS1207-G4C Generic Code #4 w/cap
0to +70 DS1207-G5C Generic Code #5 w/cap
DS1209S-B1  16-Pin SOIC Oto +70 DS1209S-B1
16-Pin SOIC —40 to +85 DS1209SN-B1
Ds1210 8-Pin DIP Oto +70 DS1210
8—Pin DIP —40 to +85 DS1210N
16-Pin SOIC 0to +70 DS1210S
16-Pin SOIC —40 to +85 DS1210SN
Ds1211 20-Pin DIP 0to +70 Ds1211
‘ 20-Pin DIP —40 to +85 DS1211N

1-3



DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
20-Pin SOIC 0to +70 DS1211S
20-Pin SOIC —40 to +85 DS1211SN
DS1212 28-Pin DIP 0to +70 Ds1212
28-Pin DIP —40to +85 DS1212N
28-Pin PLCC 0to+70 DS1212Q
28-Pin PLCC —40to +85 DS1212QN
DS1213B Socket 0to+70 DS1213B
DS1213C Socket 0to +70 DS1213C
DS1213D Socket 0to+70 DS1213D
DS1215 16—Pin DIP Oto +70 DS1215
16—Pin DIP —40 to +85 DS1215N
16-Pin SOIC 0to +70 DS12158
DS1216B Socket 0to +70 DS1216B 16/64K RAM Socket
DS1216C Socket 0to +70 Ds1216C 64/256K RAM Socket
Ds1216D Socket 0to +70 DS1216D 256K/1M RAM Socket
DS1216E Socket 0to +70 DS1216E 64/256K ROM Socket
DS1216F Socket 0to +70 DS1216F 64/256K/1M ROM Socket
DS1217A 0to +70 DS1217A 16K-25 16K Bit Density
0to+70 DS1217A 64K-25 64K Bit Density
0to +70 DS1217A 128K-25 128K Bit Density
0to +70 DS1217A 192K-25 192K Bit Density
0to +70 DS1217A 256K-25 256K Bit Density
DS1217M 0to +70 DS1217M 1/2-25 1/2 Megabit Density
0to +70 DS1217M 1-15 1 Megabit Density
0to+70 DS1217M 2-25 2 Megabit Density
0to +70 DS1217M 3-25 3 Megabit Density
0to +70 DS1217M 4-25 4 Megabit Density
DS1218 8-Pin DIP 0to +70 Ds1218
16-Pin SOIC 0to +70 DS1218S
DS1220AB/AD 0to +70 DS1220AB 200ns
0to +70 DS1220AB-150 150ns
0to+70 DS1220AB-120 120ns
0to +70 DS1220AB-100 100ns
—40to +85 DS1220AB-IND 200ns
—40 to +85 DS1220AB-100—-IND 100ns
0to+70 DS1220AD 200ns
0to +70 DS1220AD-150 150ns
0to+70 DS1220AD-120 120ns
0to +70 DS1220AD-100 100ns
—40 to +85 DS1220AD-IND 200ns
—40 to +85 DS1220AD-100-IND 100ns
DS1220Y 0to+70 DS1220Y 200ns
0to+70 DS1220Y-150 150ns
0to +70 DS1220Y-120 120ns
0to+70 DS1220Y-100 100ns
—40 to +85 DS1220Y-IND 200ns
—40 to +85 DS1220Y-100-IND  100ns
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING  ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
DS1221 16-Pin DIP 0to +70 DS1221
16-Pin DIP —40 to +85 DS1221N
16—Pin SOIC 0to +70 DS1221S
16—Pin SOIC —40 to +85 DS1221SN
DS1222 14-Pin DIP 0to +70 DS1222
14-Pin DIP —40 to +85 DS1222N
16-Pin SOIC 0to +70 DS1222S
16—Pin SOIC —40 to +85 DS1222SN
DS1225AB/AD 010 +70 DS1225AB 200ns
0to +70 DS1225AB-170 170ns
0to +70 DS1225AB-150 150ns
—40 to +85 DS1225AB-IND 200ns
—40 to +85 DS1225AB-150-IND 150ns
0to +70 DS1225AD 200ns
0to +70 DS1225AD-170 170ns
0to +70 DS1225AD-150 150ns
—40 to +85 DS1225AD-IND 200ns
—40 to +85 DS1225AD—-150-IND 150ns
DS1225D/E 0to +70 DS1225D-120 120ns
0to +70 DS1225D-100 100ns
0to +70 DS1225D-85 85ns
0to +70 DS1225D-70 70ns
—40 to +85 DS1225D-120-IND  120ns
—40 to +85 DS1225D-70-IND  70ns
0to +70 DS1225E-120 120ns
0to +70 DS1225E-100 100ns
0to +70 DS1225E-85 85ns
0to +70 DS1225E-70 70ns
—40to +85 DS1225E-120-IND  120ns
—40 to +85 DS1225E-70-IND  70ns
DS1225Y 0to +70 DS1225Y 200ns
0to +70 DS1225Y-150 150ns
0ot +70 DS1225Y-170 170ns
—40 to +85 DS1225Y-IND 200ns
—40 to +85 DS1225Y-150—IND  150ns
DS1227 20—Pin DIP 0to +70 DS1227
20—Pin DIP —40 to +85 DS1227N
20-Pin SOIC 0to +70 DS1227S
20-Pin SOIC —40 to +85 DS1227SN
DS1228 16—Pin DIP 0to +70 DS1228
16-Pin SOIC 0to +70 DS1228S
DS1229 20—-Pin DIP 0to +70 DS1229
20-Pin SOIC 0to +70 DS1220S
DS1230Y/AB 0to +70 DS1230AB 200ns
0to +70 DS1230AB-150 150ns
0to +70 DS1230AB-120 120ns
0to +70 DS1230AB-100 100ns
0to +70 DS1230AB-85 85ns
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
0to+70 DS1230AB-70 70ns
—40 to +85 DS1230AB—-IND 200ns
—40 to +85 DS1230AB-120—-IND 120ns
—40to +85 DS1230AB—-85-IND 85ns
—40 to +85 DS1230AB-70-IND 70ns
0to+70 DS1230Y 200ns
0to+70 DS1230Y-150 150ns
0to+70 DS1230Y-120 120ns
0to+70 DS1230Y-100 100ns
0to +70 DS1230Y-85 85ns
0to+70 DS1230Y-70 70ns
—40 to +85 DS1230Y-IND 200ns
-—40 to +85 DS1230Y-120-IND 120ns
—40 to +85 DS1230Y-85-IND  85ns
—40to +85 DS1230Y-70-IND  70ns
DS1231 8-Pin DIP 0to+70 DS1231-20 20
8-Pin DIP 0to+70 DS1231-35 35
8-Pin DIP 0to+70 DS1231-50 50
8-Pin DIP —40to +85 DS1231N-20 20
8-Pin DIP —40to +85 DS1231N-35 35
8-Pin DIP —40 to +85 DS1231N-50 50
&-Pin GULLWING 010 +70 DSi1231G—20 20
8-Pin GULLWING 0to+70 DS1231G-35 35
8-Pin GULLWING 0to +70 DS1231G-50 50
8-Pin GULLWING —40 to +85 DS1231GN-20 20
8-Pin GULLWING —40to +85 DS1231GN-35 35
8-Pin GULLWING —40to +85 DS1231GN-50 50
16—Pin SOIC 0to +70 DS1231S-20 20
16—-Pin SOIC 0to +70 DS1231S-35 35
16—Pin SOIC 0to +70 DS1231S-50 50
16—Pin SOIC —40to +85 DS1231SN-20 20
16—Pin SOIC —40 to +85 DS1231SN-35 35
16—Pin SOIC —40to +85 DS1231SN-50 50
DS1232 8-Pin DIP 0to +70 DS1232
8-Pin DIP —40to +85 DS1232N
8-Pin GULLWING 0to +70 DS1232G
8-Pin GULLWING —40 to +85 DS1232GN
16—Pin SOIC 0to +70 DS1232S
16—Pin SOIC —40to +85 DS1232SN
DS1232LP 8-Pin DIP 0to +70 DS1232LP
8-Pin DIP —40 to +85 DS1232LPN
8-Pin SOIC —40 to +85 DS1232LPS-2
16—-Pin SOIC 0to +70 DS1232LPS
16—Pin SOIC —40 to +85 DS1232LPSN
DS1233 5V TO-92 0to+70 DS1233-10 10% MONITOR
TO-92 0to +70 DS1233-15 15% MONITOR
TO-92 —40 to +85 DS1233-10N 10% MONITOR
TO-92 —40 to +85 DS1233-15N 15% MONITOR
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
SOT-223 0to +70 DS1233Z-10 10% MONITOR
SOT-223 0to +70 DS1233Z-15 15% MONITOR
SOT-223 —40 to +85 DS1233Z-10N 10% MONITOR
SOT-223 —40 to +85 DS1233Z-15N 15% MONITOR
DS1233A 3.3V TO-92 0to +70 DS1233B-10 10% MONITOR
TO-92 0to +70 DS1233B-15 15% MONITOR
TO-92 —40 to +85 DS1233B-10N 10% MONITOR
TO-92 —40 to +85 DS1233B—-15N 15% MONITOR
SOT-223 0to +70 DS1233BZ-10 10% MONITOR
SOT-223 0to +70 DS1233BZ-15 15% MONITOR
SOT-223 —40 to +85 DS1233BZ-10N 10% MONITOR
SOT-223 —40to +85 DS1233BZ-15N 15% MONITOR
DS1234 14-Pin DIP 0to +70 DS1234
16—Pin SOIC 0to +70 DS1234S
DS1236 16—Pin DIP Oto +70 DS1236 10% MONITOR
16—Pin DIP 0to +70 DS1236-5 5% MONITOR
16-Pin DIP —40 to +85 DS1236N 10% MONITOR
16—Pin DIP —40 to +85 DS1236N-5 5% MONITOR
16—Pin SOIC 0to +70 DS1236S 10% MONITOR
16—Pin SOIC 0to +70 DS1236S-5 5% MONITOR
16-Pin SOIC —40to +85 DS1236SN 10% MONITOR
16-Pin SOIC —40to +85 DS1236SN-5 5% MONITOR
DS1237 16—Pin DIP 0to +70 DS1237—x x=1TO8
16—Pin SOIC 0to +70 DS1237S—x x=1TO8
DS1238 16—Pin DIP 0to +70 DS1238 10% MONITOR
16—Pin DIP 0to +70 DS1238-5 5% MONITOR
16-Pin SOIC 0to +70 DS1238S 10% MONITOR
16—Pin SOIC 0to +70 DS1238S-5 5% MONITOR
DS1239 16—Pin DIP 0to +70 DS1239 10% MONITOR
16—Pin DIP 0to +70 DS1239-5 5% MONITOR
16—Pin DIP —40 to +85 DS1239N 10% MONITOR
16—Pin DIP —40to +85 DS1239N-5 5% MONITOR
16—Pin SOIC Oto +70 DS1239S 10% MONITOR
16—Pin SOIC 0to +70 DS1239S-5 5% MONITOR
16—Pin SOIC —40 to +85 DS1239SN 10% MONITOR
16—Pin SOIC —40 to +85 DS1239SN-5 5% MONITOR
DS1243Y 28-Pin Encap. DIP 0to +70 DS1243Y 8K x 8 RAM; 200ns
DS1244Y 28-Pin Enéap. DIP Oto+70 DS1244Y-150 8K x 8 RAM; 150ns
28-Pin Encap. DIP 0to +70 DS1244Y-120 8K x 8 RAM; 120ns
DS1245Y/AB 0to +70 DS1245AB-120 120ns
0to +70 DS1245AB-100 100ns
0to +70 DS1245AB-85 85ns
0to +70 DS1245AB-70 70ns
—40 to +85 DS1245AB—-120—IND 120ns
—40 to +85 DS1245AB—85-IND 85ns
—40 to +85 DS1245AB-70-IND 70ns
0to +70 DS1245Y-120 120ns
0to +70 DS1245Y-100 100ns




DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
0to +70 DS1245Y-85 85ns
0to+70 DS1245Y-70 70ns
-40 to +85 DS1245Y-120-IND 120ns
—40 to +85 DS1245Y-85-IND  85ns
—40 to +85 DS1245Y-70-IND  70ns
DS1245EE 0to+70 DS1245EE-120 120ns
0to +70 DS1245EE-100 100ns
DS1248Y 32—Pin Encap. DIP 0to+70 DS1248Y-150 128K x 8 RAM; 150ns
32-Pin Encap. DIP 0to+70 DS1248Y-120 128K x 8 RAM; 120ns
DS1250 0to +70 DS1250
DS1255U 0to+70 DS1255U
DS1258K Kit N/A - DS1258K—-001 For CyberCard
Kit N/A DS1258K-002 For CyberKey
DS1259 16—Pin DIP 0to+70 DS1259
16—Pin DIP —40 to +85 DS1259N
16-Pin SOIC 0to +70 DS1259S
16-Pin SOIC —40 to +85 DS1259SN
DS1260 0to +70 DS1260-25 250 mAHr
0to+70 DS1260-50 500 mAHr
0to +70 DS1260-100 1000 mAHr
DS1262 28-Pin DIP 0to+70
28 Pin SCIC S +70 DSi2628
DS1267 14-Pin DIP 0to+70 DS1267-10 10K ohms
14-Pin DIP 0to +70 DS1267-50 50K ohms
14-Pin DIP 0to+70 DS1267-100 100K ohms
14-Pin DIP —40 to +85 DS1267N-10 10K ohms
14-Pin DIP —40 to +85 DS1267N-50 50K ohms
14-Pin DIP —40 to +85 DS1267N-100 100K ohms
14-Pin SOIC 0to +70 DS1267S-10 10K ohms
14-Pin SOIC 0to +70 DS1267S-50 50K ohms
14-Pin SOIC 0to+70 DS1267S-100 100K ohms
14-Pin SOIC —40 to +85 DS1267SN-10 10K ohms
14-Pin SOIC -~ —40to +85 DS1267SN-50 50K ohms
14-Pin SOIC —40 to +85 DS1267SN-100 100K ohms
DsS1275 8-Pin DIP . 0to +70 DS1275
8-Pin DIP —40 to +85 DS1275N
8-Pin SOIC 0to +70 DS1275S
8-Pin SOIC —40 to +85 DS1275SN
DsS1277 24-Pin DIP 0to+70 Ds1277
24-Pin DIP —40 to +85 DS1277N
DS1280 44-Pin Flat Pack 0to+70 DS1280FP-44
44-Pin Flat Pack —40 to +85 DS1280FPN-44
80-Pin Flat Pack 0to +70 DS1280FP-80
80—Pin Flat Pack —40 to +85 DS1280FPN-80
DS1283 28-Pin DIP 0to+70 DS1283 50 X 8 RAM
28-Pin SOIC 0to +70 DsS1283S 50 X 8 RAM
DS1284 28-Pin DIP 0to+70 DS1284 50 X 8 RAM
28-Pin PLCC 0to +70 DS1284Q 50 X 8 RAM
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
28-Pin PLCC —40 to +85 DS1284QN 50 X 8 RAM
DS1285 24-Pin DIP Oto +70 DS1285 50 X 8 RAM
28-Pin PLCC 0to +70 DSs1285Q 50 X 8 RAM
28-Pin SOIC Oto +70 Ds12858 50 X 8 RAM
DS1286 28-Pin Encap. DIP 0to +70 DS1286 50 X 8 RAM
Ds1287 24-Pin Encap. DIP Oto +70 Ds1287 50 X 8 RAM
DS1287A 24-Pin Encap. DIP 0to +70 DS1287A 50 X 8 RAM
DS129X 16—Pin Encap. DIP Oto +70 DS1290
16—Pin DIP 0to +70 DS1291
16-Pin DIP —40 to +85 DS1291N
24~-Pin Encap. DIP 0to +70 DS1292
24-Pin DIP Oto +70 DS1293
24-Pin DIP -40 to +85 DS1293N
DS1310 40—Pin Socket Oto +70 DS1310 512 x 8 RAM
DS1311 40-Pin Socket 0to +70 DS1311 512 x8 RAM + RTC
DS1336 16—Pin DIP Oto +70 Ds1336
16-Pin DIP —40 to +85 DS1336N
16-Pin SOIC Oto +70 DS1336S
16-Pin SOIC —40 to +85 DS1336SN
DS1360 20-Pin DIP 0to +70 DS1360
20-Pin DIP —40 to +85 DS1360N
20—Pin SOIC 0to +70 DS1360S
20-Pin SOIC —40 to +85 DS1360SN
DS1380 24-Pin DIP 0to +70 DS1380
24-Pin DIP —40 to +85 DS1380N
24-Pin SOIC 0to+70 DS1380S
24-Pin SOIC —40 to +85 DS1380SN
Ds1381 0to +70 DS1381
DsS1385 24-Pin DIP Oto +70 DsS1385 4K x 8 RAM
28-Pin SOIC Oto +70 DS13858 4K x 8 RAM
DS1386 32—Pin Encap. DIP 0to +70 DS1386 8-150 8K x 8 RAM; 150ns
32-Pin Encap. DIP 0to +70 DS1386 8-120 8K x 8 RAM; 120ns
32-Pin Encap. DIP Oto +70 DS1386 32-150 32K x 8 RAM; 150ns
32-Pin Encap. DIP 0to +70 DS138632-120 32K x 8 RAM; 120ns
DS1387 32—Pin Encap. DIP 0to +70 DS1387 4K x 8 RAM
DS1395 24-Pin DIP Oto +70 DS1395 COMPAQ; 4K x 8 RAM
28-Pin SOIC Oto +70 DS1395S8 COMPAQ; 4K x 8 RAM
Ds1397 0to +70 Ds1397 COMPAQ; 4K x 8 RAM
DS1485 24-Pin DIP Oto +70 DS1485 8K x 8 RAM
28-Pin SOIC Oto +70 DS1485S 8K x 8 RAM
Ds1486 32-Pin Encap. DIP Oto +70 DS1486-150 128K x 8 RAM; 150ns
32-Pin Encap. DIP Oto +70 DS1486-120 128K x 8 RAM; 120ns
DS1488 24-Pin Encap. DIP 0to +70 DS1488 8K x 8 RAM
DS1494 —20 to +70 DS1494L-F5 10 Yrs.
DS1495 24-Pin DIP 0to +70 DS1495 COMPAQ; 8K x 8 RAM
28-Pin SOIC Oto +70 DS1495S COMPAQ; 8K x 8 RAM
DS1497 24-Pin Encap. DIP Oto +70 Ds1497 COMPAQ; 8K x 8 RAM
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
DS1585 28-Pin DIP 0to +70 DS1585 8K x 8 RAM
28-Pin SOIC 0to +70 DS1585S 8K x 8 RAM
DS1587 28-Pin Encap. DIP 0to+70 DS1587 8K x 8 RAM
DS1602 - 8-Pin DIP 0to +70 DS1602
8-Pin DIP —40 to +85 DS1602N
8-Pin SOIC 0to+70 DS1602S
8-Pin SOIC —40 to +85 DS1602SN
DS1603 7-Pin Module 0to +70 DS1603
7—Pin Module —40to +85 DS1603N
DS1609 24-Pin DIP 0to+70 DS1609-35 35ns
24—-Pin DIP 0to+70 DS1609-50 50ns
24-Pin DIP —40 to +85 DS1609N-35 35ns
24—-Pin DIP —40to +85 DS1609N-50 50ns
24-Pin SOIC 0to +70 DS1609S-35 35ns
24—-Pin SOIC 0to +70 DS1609S-50 50ns
24—-Pin SOIC —40 to +85 DS1609SN-35 35ns
24—-Pin SOIC —40to +85 DS1609SN-50 50ns
DS1610 16-Pin DIP 0to +70 Dsi1610
16-Pin DIP —40 to +85 DS1610N
16—Pin SOIC 0to+70 DS1610S
16-Pin SOIC —40to +85 DS1610SN
DSi6i3 0to +70 DS1613C
0to +70 DsS1613D
DS1630Y/AB 0to +70 DS1630AB-120 120ns
0to70 DS1630AB-100 100ns
0to 70 DS1630AB-85 85ns
0to70 DS1630AB-70 70ns
—40to +85 DS1630AB-70-IND 70ns
0to 70 DS1630Y-120 120ns
0to 70 DS1630Y-100 100ns
0to 70 DS1630Y-85 85ns
0to 70 DS1630Y-70 70ns
—-40 to +85 DS1630Y-70-IND  70ns
DS1632 16—Pin DIP 0to70 DS1632
16~Pin DIP —40 to +85 DS1632N
16-Pin SOIC - 0to+70 DS1632S
16—Pin SOIC —40 to +85 DS1632SN
DS1633 3—Pin TO-220 —40 to +85 DS1633XX See factory for complete
specifications.
DS1640 16-Pin DIP 0to70 DS1640
16—Pin DIP —40 to +85 DS1640N
16—Pin SOIC 0to +70 DS1640S
16—Pin SOIC —40to +85 DS1640SN
16—Pin DIP 0to +70 DS1640C Consumer Grade
16—Pin SOIC 0to +70 i DS1640SC Consumer Grade
DS1642 28-Pin Encap. DIP 0to +70 DS1642-120 2K x 8 RAM; 120 ns
28-Pin Encap. DIP 0to +70 DS1642-150 2K x 8 RAM; 150 ns

DS1643 28-Pin Encap. DIP 0to+70 DS1643-120 8K x 8 RAM; 120 ns
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
28-Pin Encap. DIP 0to 70 DS1643-150 8K x 8 RAM; 150 ns
DS1645Y/AB 0to 70 DS1645AB-120 120ns
Oto 70 DS1645AB-100 100ns
0to 70 DS1645AB-85 85ns
Oto 70 DS1645AB-70 70ns
—40 to +85 DS1645AB-70-IND 70ns
Oto 70 DS1645Y-120 120ns
Oto 70 DS1645Y-100 100ns
Oto 70 DS1645Y-85 85ns
0to 70 DS1645Y-70 70ns
—40to +85 DS1645Y-70-IND  70ns
DS1645EE 0to 70 DS1645EE-100 100ns
Oto 70 DS1645EE-85 85ns
0to 70 DS1645EE-70 70ns
—40to +85 DS1645EE-70—-IND 70ns
DS1650Y/AB Oto 70 DS1650AB—-100 100ns
0to 70 DS1650AB-85 85ns
0to 70 DS1650AB-70 70ns
—40to +85 DS1650AB-70—IND 70ns
Oto 70 DS1650Y-100 100ns
0to 70 DS1650Y-85 85ns
Oto 70 DS1650Y-70 70ns
—40 to +85 DS1650Y-70-IND  70ns
DS1651 8-Pin DIP —25to +85 DS1651
8-Pin SOIC —25t0 +85 DS1651S
DS1652 8-Pin DIP —25to0 +85 DS1652
8-Pin SOIC —25to +85 DS1652S
DS1653 8-Pin DIP —25to0 +85 DS1653
8-Pin SOIC —25to +85 DS1653S
DS1666 14-Pin DIP Oto 70 DS1666
14-Pin DIP —40to +85 DS1666N
16—-Pin SOIC Oto70 DS1666S
16—Pin SOIC —40 to +85 DS1666SN
Ds1667 20—Pin DIP Oto 70 DS1667
20-Pin DIP —40to +8 5DS1667N
20-Pin SOIC 0to 70 DS16678
20-Pin SOIC —40to +85 DS1667SN
DS1668 6—Pin Pushbutton Oto 70 DS1668
DS1669 8-Pin DIP 0to 70 DS1669
8—Pin DIP —40to +85 DS1669N
8—Pin SOIC 0to 70 DS1669S
8-Pin SOIC —40 to +85 DS1669SN
DS199X—4 —40 to +85 DS1990-R3
—20 to +70 DS1991L-F5 10 Yrs
—20to +70 DS1992L-F5 10 Yrs
—20 to +70 DS1993L-F5 10 Yrs
—20to +70 DS1994L-F5 10 Yrs
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)

DS2009 28-Pin DIP (300 MIL) 0to 70 DS2009-35 35ns
28-Pin DIP (300 MIL) 0to 70 DS™009-50 50ns
28-Pin DIP (300 MIL) 0to 70 DS2009-65 65ns
28-Pin DIP (300 MIL) 0to 70 DS2009-80 80ns
28-Pin DIP (300 MIL) 0to 70 DS2009 120ns
28-Pin DIP (300 MIL) —40 to +85 DS2009N-35 35ns
28-Pin DIP (300 MIL) —40 to +85 DS2009N-50 50ns
28-Pin DIP (300 MIL) —40to +85 DS2009N-65 65ns
28-Pin DIP (300 MIL) —40to +85 DS2009N-80 80ns
28-Pin DIP (300 MIL) —40 to +85 DS2009N 120ns
28-Pin DIP (600 MIL) 0to 70 DS2009D-35 35ns
28-Pin DIP (600 MIL) 0to 70 DS2009D-50 50ns
28-Pin DIP (600 MIL) 0to70 DS2009D-65 65ns
28-Pin DIP (600 MIL) 0to70 DS2009D-80 80ns
28-Pin DIP (600 ML) 0to 70 DS2009D 120ns
28-Pin DIP (300 MIL) —40 to +85 DS2009DN-35 35ns
28-Pin DIP (300 MIL) —40 to +85 DS2009DN-50 50ns
28-Pin DIP (300 MIL) —40 to +85 DS2009DN-65 65ns
28-Pin DIP (300 MIL) —40 to +85 DS2009DN-80 80ns
28-Pin DIP (300 MIL) —40 to +85 DS2009DN 120ns
32-Pin PLCC 0to70 DS2009R-35 35ns
32-Pin PLCC Sto70 DS200SR-50 SUins
32-Pin PLCC 0to 70 DS2009R-65 65ns
32-Pin PLCC 0to70 DS2009R-80 80ns
32-PinPLCC 0to 70 DS2009R 120ns
32-Pin PLCC —40 to +85 DS2009RN-35 35ns
32-Pin PLCC —40 to +85 DS2009RN-50 50ns
32-Pin PLCC —40 to +85 DS2009RN-65 65ns
32-PinPLCC —40 to +85 DS2009RN-80 80ns
32-Pin PLCC —40 to +85 DS2009RN 120ns

DS2010 28-Pin DIP (600 MIL) 0to 70 DS2010-50 50ns
28-Pin DIP (600 MIL) 0to 70 DS2010-65 65ns
28-Pin DIP (600 MIL) 0t0 70 DS2010-80 80ns
28—Pin DIP (600 MIL) 0to 70 DS2010 120ns
28-Pin DIP (600 MIL) —40 to +85 DS2010N-50 50ns
28-Pin DIP (600 MIL) —40to +85 DS2010N-65 65ns
28-Pin DIP (600 MIL) -40to +85 DS2010N-80 80ns
28-Pin DIP (600 MIL) —40 to +85 DS2010N 120ns
28-Pin DIP (300 MIL) 0to 70 DS2010D-50 50ns
28-Pin DIP (300 MIL) 0to70 DS2010D—-65 65ns
28-Pin DIP (300 MIL) 0to70 DS2010D-80 80ns
28-Pin DIP (300 MIL) 0to70 DS2010D 120ns
28-Pin DIP (300 ML) —40 to +85 DS2010DN-50 50ns
28-Pin DIP (300 MIL) —40 to +85 DS2010DN-65 65ns
28-Pin DIP (300 MIL) —40 to +85 DS2010DN-80 80ns
28-Pin DIP (300 MIL) —40to +85 DS2010DN 120ns
32-Pin PLCC 0to70 DS2010R-50 50ns
32-Pin PLCC 0to 70 DS2010R-65 65ns
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)

32-Pin PLCC 0to 70 DS2010R-80 80ns
32-Pin PLCC Oto 70 DS2010R 120ns
32-Pin PLCC —40 to +85 DS2010RN-50 50ns
32-Pin PLCC —40 to +85 DS2010RN-65 65ns
32-Pin PLCC —40to +85 DS2010RN-80 80ns
32-Pin PLCC —40to +85 DS2010RN 120ns

DS2011 28-Pin DIP (600 MIL) 0to 70 DS2011-50 50ns
28—Pin DIP (600 MIL) O0to 70 DS2011-65 65ns
28-Pin DIP (600 MIL) 0to 70 DS2011-80 80ns
28-Pin DIP (600 MIL) 0to 70 DS2011 120ns
28-Pin DIP (600 MIL) —40 to +85 DS2011N-50 50ns
28-Pin DIP (600 MIL) —40 to +85 DS2011N-65 65ns
28-Pin DIP (600 MIL) —40 to +85 DS2011N-80 80ns
28-Pin DIP (600 MIL) —40 to +85 DS2011N 120ns
28-Pin DIP (300 MIL) 0to 70 DS2011D-50 50ns
28-Pin DIP (300 MIL) 0to 70 DS2011D-65 65ns
28-Pin DIP (300 MIL) 0to 70 DS2011D-80 80ns
28—-Pin DIP (300 MIL) 0to 70 DS2011D 120ns
28-Pin DIP (300 MIL) —40to +85 DS2011DN-50 50ns
28—Pin DIP (300 MIL) —-40to +85 DS2011DN-65 65ns
28—Pin DIP (300 MIL) —401to +85 DS2011DN-80 80ns
28-Pin DIP (300 MIL) —40to +85 DS2011DN 120ns
32-Pin PLCC 0to70 DS2011R-50 50ns
32-Pin PLCC 0to 70 DS2011R—65 65ns
32-Pin PLCC Oto 70 DS2011R-80 80ns
32-Pin PLCC 0to 70 DS2011R 120ns
32-Pin PLCC —40to +85 DS2011RN-50 50ns
32-Pin PLCC —40 to +85 DS2011RN-65 65ns
32-Pin PLCC —40to +85 DS2011RN-80 80ns
32-Pin PLCC —40to +85 DS2011RN 120ns

DS2012 28-Pin DIP (600 MIL) 0to 70 DS2012-50 50ns
28-Pin DIP (600 MIL) 0to 70 DS2012-65 é5ns
28-Pin DIP (600 MIL) 0to 70 DS2012-80 80ns
28-Pin DIP (600 MIL) 0to 70 DS2012 120ns
28-Pin DIP (600 MIL) —40to +85 DS2012N-50 50ns
28-Pin DIP (600 MIL) —40to +85 DS2012N-65 65ns
28-Pin DIP (600 MIL) —40to +85 DS2012N-80 80ns
28-Pin DIP (600 MIL) —40 to +85 DS2012N 120ns
32-Pin PLCC Oto 70 DS2012R-50 50ns
32-Pin PLCC O0to 70 DS2012R-65 65ns
32-Pin PLCC 0to 70 DS2012R-80 80ns
32-Pin PLCC 0to 70 DS2012R 120ns
32-Pin PLCC —40to +85 DS2012RN-50 50ns
32-Pin PLCC —40to +85 DS2012RN-65 65ns
32-Pin PLCC —40to +85 DS2012RN-80 80ns
32-Pin PLCC —40to +85 DS2012RN 120ns

DS2013 28-Pin DIP (600 MIL) 0to 70 DS2013-50 50ns

28-Pin DIP (600 MIL) 0to 70 DS2013-65 65ns

1-13



ORDERING INFORMATION

DEVICE PACKAGE OPERATING  ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
28-Pin DIP (600 MIL) 0t0 70 DS2013-80 80ns
28-Pin DIP (600 MIL) 0to 70 DS2013 120ns
28-Pin DIP (600 MIL) —40 to +85 DS2013N-50 50ns
28-Pin DIP (600 MIL) —40t0 +85 DS2013N-65 65ns
28-Pin DIP (600 MIL) —40 to +85 DS2013N-80 80ns
28-Pin DIP (600 MIL) —40 to +85 DS2013N 120ns
32-Pin DIP (300 MIL) 0to 70 DS2013D-50 50ns
32-Pin DIP (300 MIL) 0to 70 DS2013D-65 65ns
32-Pin DIP (300 MIL) 0t0 70 DS2013D-80 80ns
32-Pin DIP (300 MIL) 0to 70 DS2013D 120ns
32-Pin DIP (300 MIL) —40 to +85 DS2013DN-50 50ns
32-Pin DIP (300 MIL) —40to +85 DS2013DN-65 65ns
32-Pin DIP (300 MIL) —40t0 485 DS2013DN-80 80ns
32-Pin DIP (300 MIL) —40 t0 +85 DS2013DN 120ns
DS2015 18—Pin DIP 0to +70 DS2015
20~Pin SOIC 0to +70 DS2015S
DS2016 24-Pin DIP —40 to +85 DS2016
24-Pin SOIC —40t0 +85 DS2016S
DS2064 28-Pin DIP —40 to +85 DS2064
28-Pin SOIC —40 to +85 DS2064S
DS2107 16—Pin SOIC 0t0 470 DS2107S
DS2130 28-Pin DIP 0tc 370 DE2120
28-Pin DIP —40 to +85 DS2130N
28-Pin PLCC 0o +70 DS2130Q
28-Pin PLCC —40t0 +85 DS2130QN
DS2132 28-Pin DIP 0to +70 DS2132
28-Pin DIP —40to +85 DS2132N
28-Pin PLCC 0to +70 DS2132Q
28-Pin PLCC —40 to +85 DS2132QN
DS2141 40—Pin DIP 0to +70 DS2141
40-Pin DIP —40 to +85 DS2141N
44-Pin PLCC 0o +70 DS2141Q
44-Pin PLCC —40t0 +85 DS2141QN
DS2145 28-Pin DIP 0to +70 DS2145
28-Pin DIP —40t0 +85 DS2145N
28-Pin PLCC 0to +70 DS2145Q
28-Pin PLCC —40to +85 DS2145QN
DS2146 28-Pin DIP 0to0 70 DS2146
28-Pin DIP —40 o +85 DS2146N
28-Pin PLCC 0to0 70 DS2146Q
28-Pin PLCC —40t0 +85 DS2146QN
DS2165 24-Pin DIP 0to 470 DS2165
24-Pin DIP —40 to +85 DS2165N
28-Pin PLCC 0to 470 DS2165Q
28-Pin PLCC —40t0 +85 DS2165QN
DS2167 24~Pin DIP 0to 470 DS2167
24-Pin DIP —40to +85 DS2167N
28-Pin PLCC 0to +70 DS2167Q
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
28-Pin PLCC —40 to +85 - DS2167QN
Ds2168 24-Pin DIP 0to +70 DS2168
24-Pin DIP —40 to +85 DS2168N
28-Pin PLCC 0to +70 DS2168Q
28-Pin PLCC —40 to +85 DS2168QN
DS2175 16-Pin DIP 0to +70 DS2175
16—Pin DIP —40 to +85 DS2175N
16—-Pin SOIC Oto +70 DS2175S
16—-Pin SOIC —40 to +85 DS2175SN
DS2176 24-Pin DIP 0to +70 DS2176
24-Pin DIP —40 to +85 DS2176N
28-Pin PLCC Oto +70 DS2176Q
28-Pin PLCC —40 to +85 DS2176QN
DS2180A 40-Pin DIP 0to +70 DS2180A
40-Pin DIP —40 to +85 DS2180AN
44-Pin PLCC 0to +70 DS2180AQ
44-Pin PLCC —40 to +85 DS2180AQN
DS2181A 40-Pin DIP 0to +70 DS2181A
40—Pin DIP -40 to +85 DS2181AN
44-Pin PLCC 0to +70 DS2181AQ
44-Pin PLCC -40 to +85 DS2181AQN
Ds2182 28-Pin DIP 0to +70 DsS2182
28-Pin DIP —40 to +85 DS2182N
28-Pin PLCC 0to +70 DS2182Q
28-Pin PLCC —40 to +85 DS2182QN
DS2186 20-Pin DIP Oto +70 Ds2186
20-Pin DIP —40 to +85 DS2186N
20-Pin SOIC 0to +70 DS2186S
20-Pin SOIC —40 to +85 DS2186SN
DS2187 18-Pin DIP 0to +70 DS2187
: 20-Pin SOIC 0to +70 DS2187S
DS2188 16—Pin DIP 0to +70 DS2188
16—Pin DIP -40 to +85 DS2188N
16-Pin SOIC 0to +70 DS2188S
16—Pin SOIC -40 to +85 DS2188SN
DS2190-003 0to +70 DS2190-003
Ds2219 STIK 0to +70 DS2219-150 150ns
STIK 0to +70 DS2219-120 120ns
DS222X TO-92 —40 to +85 Ds2223
SOT-223 -40 to +85 DS2223Z
TO-92 —40 to +85 DS2224
SOT-223 —40 to +85 DS2224Z
Ds2227 STIK 0to +70 DS2227-120 120ns
STIK 0to +70 DS2227-100 100ns
STIK 0to +70 DS2227-70 70ns
DS2229 STIK 0to +70 DS2229-85 85ns
STIK 0to +70 DS2229-100 100ns
STIK 0to +70 DS2229-120 120ns
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING  ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)

DS2244T STIK 010470 DS2244T-24 2400bps
STIK 010 +70 DS2244T-12u 1200bps—US only

DS2245 STIK 0to+70 DS2245-24 2400bps
STIK 010 +70 DS2245-12 1200bps
STIK 0to +70 DS2245-12u 1200bps-US only

DS2245M  STIK 0to+70 DS2245M 2400bps w/MNP

DS2249 STIK 0t0+70 DS2249

DS2249PH  STIK 0to+70 DS2249PH

DS2250 STIK 010 +70 DS2250 8-8 8K RAM; 8 MHz
STIK 0t0+70 DS2250 8-12 8K RAM; 12 MHz
STIK 0to+70 DS2250 8-16 8K RAM; 16 MHz
STIK 0to0+70 DS2250 32-8 32K RAM; 8 MHz
STIK 0to+70 DS2250 32-12 32K RAM; 12 MHz
STIK 0to+70 DS2250 32-16 32K RAM; 16 MHz
STIK 0t0+70 DS2250 64-8 64K RAM; 8 MHz
STIK 0to+70 DS2250 64-12 64K RAM; 12 MHz
STIK 0to+70 DS2250 64-16 64K RAM; 16 MHz

DS2250T STIK 0to+70 DS2250T 8-8 8K RAM; 8 MHz
STIK 0to+70 DS2250T 8-12 8K RAM; 12 MHz
STIK 0to+70 DS2250T 8-16 8K RAM; 16 MHz
STIK 0to+70 DS2250T 32-8 32K RAM; 8 MHz
STIK 010,70 DS2250T 22 12 22K RAM; 12 MHz
STIK 0to +70 DS2250T 32-16 32K RAM; 16 MHz
STIK 0to+70 DS2250T 64-8 64K RAM; 8 MHz
STIK 0t0+70 DS2250T 64-12 64K RAM; 12 MHz
STIK Oto+7 0DS2250T 64-16 64K RAM; 16 MHz

DS2251 STIK 0t0+70 DS2251 32-12 32K RAM; 12 MHz
STIK 0t0+70 DS2251 32-16 32K RAM; 16 MHz
STIK 0to+70 DS2251 64-12 64K RAM; 12 MHz
STIK 0to+70 DS2251 64-16 64K RAM; 16 MHz
STIK 0to+70 DS2251128-12 128K RAM; 12 MHz
STIK 010 +70 DS2251128-16 128K RAM; 16 MHz
STIK 0to +70 DS2251T32-12 32K RAM; 12 MHz
STIK 0to +70 DS2251T32-16 32K RAM; 16 MHz
STIK 0to+70 DS2251T 64-12 64K RAM; 12 MHz
STIK 010 +70 DS2251T 64-16 64K RAM; 16 MHz
STIK 0to+70 DS2251T 128-12 128K RAM; 12 MHz

) STIK 0to +70 DS2251T 128-16 128K RAM; 16 MHz

DS2252 STIK 0to+70 DS225232-12 32K RAM; 12 MHz
STIK 0to +70 DS225232-16 32K RAM; 16 MHz
STIK 010 +70 DS2252 64-12 64K RAM; 12 MHz
STIK 0to +70 DS2252 64-16 64K RAM; 16 MHz
STIK 0to +70 DS2252128-12 128K RAM; 12 MHz
STIK 0to +70 DS2252128-16 128K RAM; 16 MHz
STIK 0to +70 DS2252T 32-12 32K RAM; 12 MHz
STIK 0t0+70 DS2252T 32-1 632K RAM; 16 MHz
STIK 010 +70 DS2252T 64-12 64K RAM; 12 MHz
STIK 010 +70 DS2252T 64-16 64K RAM; 16 MHz
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
STIK 0to +70 DS2252T 128-12 128K RAM; 12 MHz
STIK 0to +70 DS2252T 128-16 128K RAM; 16 MHz
Ds2257 28-Pin DIP —40 to +85 Ds2257
28-Pin SOIC —40 to +85 DS2257S
DS2262 STIK 0to +70 DS2262-4 aMx 1
STIK Oto +70 DS2262-8 8Mx 1
STIK 0to +70 DS2262-16 16Mx 1
STIK Oto +70 DS2262-32 32M x 1
DS2264/8 STIK 0to +70 DS2264 —EXP uses DS2165Q
STIK 0to +70 DS2268 —EXP uses DS2165Q
DS2271 STIK 0to +70 DS2271
DS2271DK Kit NA DS2271DK
DS2280/1 STIK 0to +70 DS2280
STIK 0to +70 DS2281-75 75 ohm
STIK 0to +70 DS2281-120 120 ohm
Ds2282 STIK 0to +70 DS2282
Ds2283 STIK 0to +70 DS2283
DS2284 STIK 0to +70 DS2284
STIK 0to +70 DS2287-32 32Kx 8
DS2290 STIK O0to +70 DS2290
Ds2291 STIK 0to +70 DS2291
DS2340 STIK 0to +55 DS2340 64B 64K RAM; 10 MHz
STIK 0 to +55 DS2340 256B 256K RAM; 10 MHz
STIK 0to +55 DS2340T 64B 64K RAM; 10 MHz
STIK 0to +55 DS2340T 256B 256K RAM; 10 MHz
DS2400 TO-92 —40 to +85 DS2400
SOT-223 —40 to +85 DS2400Z
DS2404 16—Pin DIP 0to +70 DS2404 512 x 8 RAM
16—-Pin SOIC 0to +70 DS2404S 512 x 8 RAM
DS2569 16-Pin SOIC Oto +70 DS2569S
16—Pin SOIC —40 to +85 DS2569N
DS5000 40-Pin Module 0to +70 DS5000 8-8 8K RAM; 8MHz
40-Pin Module 0to +70 DS5000 8—-12 8K RAM; 12MHz
40—Pin Module 0to +70 DS5000 8-16 8K RAM; 16MHz
40—Pin Module 0to +70 DS5000 32-8 32K RAM; 8MHz
40—-Pin Module 0to +70 DS5000 32-12 32K RAM; 12MHz
40—-Pin Module O0to +70 DS5000 32-16 32K RAM; 16MHz
DSS000FP 80-Pin FLAT PACK 0to +70 DS5000FP-8 8 MHz
80-Pin FLAT PACK 0to +70 DS5000FP-12 12 MHz
80-Pin FLAT PACK 0to +70 DS5000FP-16 16 MHz
80-Pin FLAT PACK —40to +85 DS5000FPN-8 8 MHz
80-Pin FLAT PACK —40 to +85 DS5000FPN-12 12 MHz
80-Pin FLAT PACK —40 to +85 DS5000FPN-16 16 MHz
DS5000T 40-Pin Module Oto +70 DS5000T 8-8 8K RAM; 8MHz
40-Pin Module 0to +70 DS5000T 8-12 8K RAM; 12MHz
40—-Pin Module 0to +70 DS5000T 8-16 8K RAM; 16MHz
40—Pin Module 0to +70 DS5000T 32-8 32K RAM; 8MHz
40-Pin Module 0to +70 DS5000T 32—-12 32K RAM; 12MHz




ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
40—Pin Module 0to+70 DS5000T 32-16 32K RAM; 16MHz
DS5000TK Kit N/A DS5000TK
DS5001FP 80—Pin FLAT PACK 0to +70 DS5001FP-12 12 MHz
80—Pin FLAT PACK 0to+70 DS5001FP-16 16 MHz
DS5002FP 80—-Pin FLAT PACK 0to+70 DS5002FP-12 12 MHz
DSS5311FP 80—Pin FLAT PACK 0to+70 DS5311FP 2.0 MHz
80—Pin FLAT PACK 0to+70 DS5311FP-A 3.0 MHz
DS5340FP 80—Pin FLAT PACK 0to +70 DS5340FP 8 MHz
80—Pin FLAT PACK 0to +70 DS5340FP-A 10 MHz
DS6071K Kit N/A DS6071K
DS620X 0to+70 DS6201
0to +70 DS6204U Generic Code #1
0to+70 DS6204U-2 Generic Code #2
0to +70 DS6204U-3 Generic Code #3
0Oto +70 DS6204U-4 Generic Code #4
0to +70 DS6204U-5 Generic Code #5
0to+70 DS6204U-xxx xxx = 001 to 999
0to +70 DS6207 Generic Code #1
0to +70 DS6207-2 Generic Code #2
Oto+7 0DS6207-3 Generic Code #3
0to +70 DS6207—4 Generic Code #4
0to+70 DS6207-5 Generic Code #5
0to+70 DS6207—xxx xxx = 001 to 999
DS6417 0to +70 DS6417-1 1 Megabit Density
0to +70 DS6417-2 2 Megabit Density
0to +70 DS6417-4 4 Megabit Density
DS9000 DS9000
DS9002 DS9002
DS9003 DS9003
DS9005 DS9005
DS9006 DS9006
DS9006K Kit DS9006K
DS907X .100” Pitch DS9071-30V 30 Pos.—Vertical
.100” Pitch DS9071-301 30 Pos.~Inclined
.100" Pitch DS9071-35V 35 Pos.—Vertical
.100” Pitch DS9071-351 35 Pos.—Inclined
.050” Pitch DS9072—40V 40 Pos.—Vertical
.050" Pitch DS9072H-40R 40 Pos.—Rt Angle—Hi
.050" Pitch DS9072L-40R 40 Pos.—Rt Angle-Lo
.050” Pitch DS9072-68V 68 Pos.—Vertical
.050” Pitch DS9072-68I1 68 Pos.—Inclined
.050” Pitch DS9072H-68R 68 Pos.—Rt Angle—Hi
050" Pitch DS9072L-68R 68 Pos.—Rt Angle-Lo
.050” Pitch DS9072-72V 72 Pos.—Vertical
.050” Pitch DS9072-721 72 Pos.—Inclined
.050" Pitch DS9072H-72R 72 Pos.~Rt Angle—Hi
.050” Pitch DS9072L-72R 72 Pos.—Rt Angle-Lo
DS9075-40V 40 Pos.—Vert; 40 Pins
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ORDERING INFORMATION

DEVICE PACKAGE OPERATING ORDERING SPEED
TYPE TEMP. NUMBER OR
RANGE VERSION
(CELSIUS)
.050" Pitch DS9076-40 40 Pins; 40 Pos.
DS908x DS9080V Cyber Key-Vertical
DS9080A Cyber Key-Angled
DS9081V Cyber Key-Vertical
DS9081A Cyber Key—Angled
DS9082V Cyber Card-Vertical
DS9082A Cyber Card—-Angled
DS9084V Cyber Card EV
Recessed-Vertical
DS9084A Cyber Card EV
) Recessed—-Angled
DS9092 DS9092 Panel Mount Reader
DS9092T Panel Mount Reader
w/ Tactile Pin
DS9092GT Wand Reader w/ Tactile Pin
DS9093 DS9093 Key Ring Mount
DS9093F Key Ring Mount,
DS9093S Permanent Mount,
2 Screw Holes
DS9093P Permanent Mount,
1 Screw Hold, 1 Pin
Flanged Can(F5)
DS9094 DS9094 3.2mm Can,
Thru hole Mount (R3)
DS9094F 5.8mm Can,
Thru hole Mount (F5)
DS9094FS 5.8mm Can,
Surface Mount (F5)
DSg9096 DS9096 Semi~permanent
Adhesive Pad
DS9096P Permanent Bond
Adhesive Pad
DSg098 Ds9098 5.8 SNAP-IN Retainer(F5)
DS12885 24-Pin DIP 0to +70 DS12885 114 X 8 RAM
28-Pin PLCC 0to +70 DsS12885Q 114 X 8 RAM
28-Pin SOIC 0to +70 DS12885S 114 X8 RAM
DS12887 24-Pin Encap. DIP 0to +70 Ds12887 114 X 8 RAM

DS12887A 24-Pin Encap. DIP 0to +70 DS12887A 114X 8 RAM
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HEADQUARTERS
Dallas, TX

VOICE: (214) 450-0448
FAX: (214) 450-0470

Mariton, NJ
(609) 596-1919
North Central
Indianapolis, IN
(317) 573-3999

Woburn, MA

(617) 935-3024
South Central/West
Dallas, TX

(214) 788-2197
Southeast

Duluth, GA

(404) 623-5813
NorthwestW. Canada
Cupertino, CA

(408) 257-7841
Irvine, CA

(714) 727-2476

EUROPEAN
OFFICE

Birmingham, England
44-21-782-2959

PACIFIC RIM OFFICE

Dallas, TX
(214) 450-5363

SOUTH AMERICAN
OFFICE

Dallas, TX
(214) 788-2197

NORTH AMERICAN

SALES
REPRESENTATIVES

Alabama

Glen White & Assoc.
Huntsville, AL

(205) 882-6751
Arizona

Haas & Associates
Scottsdale, AZ

(602) 998-7195

Arkansas

West Associates
Tulsa, OK

(918) 665-3465

Harvey King, Inc.
San Diego, CA
(619) 587-9300
Phase II Technical Sales
Santa Clara, CA
(408) 980-0414

S C Cubed
Thousand Oaks, CA
(805) 496-7307
Tustin, CA

(714) 731-9206
Canada

Davetek Marketing
Burnaby, BC

(604) 430-3680
Electro-Source Inc.
Kanata, Ontario
(613) 592-3214
Pointe Claire, Quebec
(514) 630-7486
Rexdale, Ontario
(416) 675-4490
Colorado
Waugaman Assoc.
Wheat Ridge, CO
(303) 423-1020

Connecticut
Technology Sales Inc.
Wallingford, CT

(203) 269-8853

S-J Associates

Mt. Laurel, NJ

(609) 866-1234
Elorida

Semtronic Assoc., Inc.
Altamonte Springs, FL
(407) 831-8233
Clearwater, FL

(813) 461-4675

Ft. Lauderdale, FL
(305) 731-2484

Georgia

Glen White & Assoc.
Norcross, GA

(404) 441-1447
Idaho

Western Tech. Sales
Spokane, WA

(509) 922-7600

lilinois ~

Cahill, Schmitz & Howe
Cedar Rapids, IA

(319) 377-8219

Sumer, Inc.

Rolling Meadows, IL
(708) 991-8500

Gibb Technology Sales
Overland Park, KS
(913) 451-6785
Indiana

Electronic Sales & Eng.
Indianapolis, IN

(317) 849-4260

lowa

Cahill, Schmitz & Howe
Cedar Rapids, 1A

(319) 377-8219
Kansas

Gibb Technology Sales
Overland Park, KS
(913) 451-6785

Kentucky

Glen White & Assoc.
Gray, TN

(615) 477-8850
Louisiana

West Assoc.
Houston, TX

(713) 621-5983
Maine

Mill-Bern Assoc.
Woburn, MA

(617) 932-3311
Maryland

S-J Chesapeake
Falls Church, VA
(703) 533-2233
Massachusetts
Mill-Bern Associates
Woburn, MA

(617) 932-3311

Giesting & Associates
Livonia, Mi

(313) 478-8106
Minnesota

Cahill, Schmitz & Cahill
St. Paul, MN

(612) 646-7217

Mississippi

Glen White & Assoc.
Huntsville, AL

(205) 882-6751

Missouri

Gibb Technology Sales
1735 Ardmore Church Dr.
Chesterfield, MO

(314) 530-0495
Montana

Waugaman Assoc.
Wheat Ridge, CO

(303) 423-1020
Nebraska

Cahill, Schmitz & Howe
Cedar Rapids, |IA

(319) 377-8219
Waugaman Assoc.
Wheat Ridge, CO
(303) 423-1020
Nevada

Haas & Assoc.
Scottsdale, AZ

(602) 998-7195

Phase II Technical Sales
Santa Clara, CA

(408) 980-0414

Mill-Bern Assoc.
Woburn, MA
(617) 932-3311
New Jersey

S-J Associates
Rockville Centre, NY
(516) 536-4242

Mt. Laurel, NJ

(609) 866-1234

New Mexico

Haas & Assoc.
Scottsdale, AZ

(602) 998-7195

New York

S-J Associates
Rockville Centre, NY
(516) 536-4242

North Carolina

Glen White & Associates
Huntersville, NC

(704) 875-3777

H & A Sales

Raleigh, NC

(919) 881-0677

North Dakota

Cahill, Schmitz & Cahill
St. Paul, MN

(612) 646-7217

Ohio

Giesting & Associates
Cincinnati, OH

(513) 385-1105
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SALES OFFICES

Cleveland, OH
(216) 261-9705
Columbus, OH
(614) 459-4800
Oklahoma
West Associates
Tulsa, OK

(918) 665-3465

Oregon

Western Tech. Sales
Beaverton, OR

(503) 644-8860
Pennsylvania
Giesting & Associates
Pittsburgh, PA

(412) 828-3553

S-J Associates

Mt. Laurel, NJ

(609) 866-1234
Buerto Rico

Semtronic Assoc., Inc.
Hato Rey, Puerto Rico
(809) 766-0700
Rhode Island
Mill-Bern Assoc.
Woburn, MA

(617) 932-3311

South Carolina

Glen White & Assoc.
Huntersville, NC
(704) 875-3777

South Dakota

Cahill, Schmitz & Cahill
St. Paul, MN

(612) 646-7217

Glen White & Assoc.
Gray, TN

(615) 477-8850
Huntsville, AL

(205) 882-6751
Jexas

West Associates
Austin, TX

(512) 343-1199
Houston, TX

(713) 621-5983
Richardson, TX
(214) 680-2800
Utah

Waugaman Associates
Salt Lake City, UT
(801) 261-0802

Yermont
Mill-Bern Assoc.
Woburn, MA
(617) 932-3311
Virginia

S-J Chesapeake
Falls Church, VA
(703) 533-2233

Washington
Western Tech. Sales
Bellevue, WA

(206) 641-3900
Spokane, WA

(509) 922-7600
Wisconsin

Cahill, Schmitz & Cahill

St. Paul, MN

(612) 646-7217
Sumer, Inc.
Brookfield, Wi
(414) 784-6641
Wyoming
Waugaman Assoc.
Wheat Ridge, CO
(303) 423-1020

NORTH AMERICAN
DISTRIBUTORS

© Added Value

(AVED)
Arizona
Scottsdale, AZ
(602) 951-9788

California
San Diego, CA
(619) 558-8890
Tustin, CA
(714) 259-8258
Visalia, CA
(209) 734-8861

Colorado
Wheat Ridge, CO
(303) 422-1701

Utah
West Valley City, UT
(801) 975-9500

® Advent Electronics
lllinois
Rosemont, IL
(708) 297-6200
Indiana
Indianapolis, IN
(317) 872-4910

lowa
Cedar Rapids, IA
(319) 363-0221

Michigan
Farmington Hills, MI
(313) 477-1650

® Almac Electronics
Oregon
Beaverton, OR
(503) 629-8090
Washington

Bellevue, WA
(206) 643-9992
Spokane, WA
(509) 924-9500

® Anthem Electronics

Arizona
Tempe, AZ
(602) 966-6600
California
Chatsworth, CA
(818) 775-0410
Irvine, CA
(714) 768-4444
Rocklin, CA
(916) 624-9744
San Diego, CA

. (619) 453-9005
San Jose, CA
(408) 453-1200
Colorado
Colorado Springs, CO
(719) 597-4205
Englewood, CO
(303) 790-4500
Connecticut
Waterbury, CT
(203) 575-1575
lllinois
Schaumburg, IL
(708) 884-0200

Maryland
Columbia, MD
(301) 995-6640

Massachusetts
Wilmington, MA
(508) 657-5170
Minnesota
Eden Prairie, MN
(612) 944-5454

New Jersey
Pine Brook, NJ
(201) 227-7960

Commack, NY
(516) 864-6600
Qregon
Beaverton, OR
(503) 643-1114
Pennsylvania

Horsham, PA
(215) 443-5150
Jexas
Richardson, TX
(214) 238-7100
Utah

Salt Lake City, UT
(801) 973-8555

Bothell, WA
(206) 483-1700

® Hall-Mark Electronics
Alabama
Huntsville, AL
(205) 837-8700
Arizona

Phoenix, AZ
(602) 437-1200

California
Chatsworth, CA
(818) 773-4500
Irvine, CA

(714) 727-6000
Rocklin, CA
(916) 624-9781
San Diego, CA
(619) 268-1201
San Jose, CA
(408) 432-4000
Colorado
Englewood, CO
(303) 790-1662
Connecticut
Cheshire, CT
(203) 271-2844
Elorida
Casselberry, FL
(407) 830-5855
Largo, FL

(813) 530-4543
Pompano Beach, FL.
(305) 971-9280

Georgia
Duiuth, GA
(404) 623-4400
lllinois

Wood Dale, IL
(708) 860-3800
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Indiana
Indianapolis, IN
(317) 872-8875
Kansas )
Lenexa, KS
(913) 888-4747

Maryland
Columbia, MD
(301) 988-9800

Billerica, MA
(617) 9359777
Michigan
Livonia, MI
(313) 462-1205
Minnesota
Eden Prairie, MN
(612) 941-2600
Missouri
Earth City, MO
(314) 291-5350
New Jersey
Moorestown, NJ
(609) 235-1900
Parsippany, NJ
(201) 515-3000

New York
Fairport, NY
(716) 425-3300
Ronkonkoma, NY
(516) 737-0600

Raleigh, NC
(919) 872-0712
Ohio
Solon, OH
(216) 349-4632
Worthington, OH
(614) 888-3313
Oklahoma
Tulsa, OK
(918) 254-6110
Jexas
Austin, TX
(512) 258-8848
Dallas, TX
(214) 343-5000
Houston, TX
(713) 781-6100
Washington

Seattle, WA
(206) 547-0415

VWisconsin
New Berlin, W
(414) 797-7844

-m;lgmﬂmm linois
Palatine, IL
Tempe, (708) 202-1900
(602) 829-1800 Kansas
California Overland Park, KS
Augora Hills, CA (913) 236-8800
(818) 707-2101 Maryland
Irvine, CA Columbia, MD
(714) 727-2111 (800) 638-6656
San Diego, CA Massachusetts
(619) 587-0471 Wilmington, MA
Sunnyvale, CA (508) 657-5900
(408) 720-9222
QOregon Marlton, NJ
Beaverton, OR (609) 983-5010
(503) 644-3300 Parsippany, NJ
Jexas (201) 335-1766
Richardson, TX New York
(214) 783-0800 Farmingdale, NY
Washington (516) 391-3000
Kirkland, WA Pittsford, NY
(206) 820-8100 (716) 381-9700
North Carolina
® |TT Multicomponents Raleigh, NC
Canada (919) 790-8094
Burnaby, BC Qhio
(604) 291-8866 Cleveland, OH
Calgary, Alberta (216) 447-1520
(403) 273-2780 JTexas
Concord, Ontario Dallas, TX
(416) 798-4884 (214) 248-1603
Nepean, Ontario Stafford, TX
(613) 596-6980 (713) 240-5360
Ville St. Laurent, Quebec  Utah
(514) 335-7697 Murray, UT
Winnipeg, Manitoba (801) 261-2999
(403) 273-2780
® Sterling Electronics
omng:ay.ﬂmmnm Arizona
Phoenix, AZ
Camanllo CA (602) 437-5565
(805) 484-4055 California
Irvine, CA Chatsworth, CA
(714) 753-1282 (818) 407-8850
Canada San Diego, CA
Willowdale, Ontario (619) 560-8097
(416) 756-4481 San Jose, CA
Connegticut (408) 435-0835
Milford, CT Tustin, CA
(203) 878-5538 (714) 259-0900
Elorida Colorado
Lake Mary, FL Englewood, CO
(407) 321-2555 (303) 792-3939
Georgia Connecticut
Norcross, GA Wallingford, CT
(404) 446-9777 (203) 265-9535

Kansas
Lenexa, KS
(913) 492-5406

Maryland
Columbia, MD
(301) 280-3800
Massachusetts
Woburn, MA
(617) 938-6200
Minnesota
Minneapolis, MN
(612) 831-2666

Edison, NJ

(908) 417-1000
New Mexico
Albuquerque, NM
(505) 884-1900
Oklahoma
Tulsa, OK

(918) 663-2410
Texas

Austin, TX

(512) 836-1341
Carroliton, TX
(214) 243-1600
Houston, TX
(713) 627-9800
Utah

Salt Lake City, UT
(801) 972-5444

Virginia
Richmond, VA
(804) 226-2190

INTERNATIONAL
DISTRIBUTORS

EI

Alfatron Pty.Ltd.
61-3-720-5411
Veltek Pty. Ltd.
61-3-808-7511
61-2-713-4100
Austria

Hitronik Vertriebs GmbH
43-222-824199
Belgium/Benelux
Betea N.V.
32-2-725-1080
Denmark
Micronor
45-86-81-65-22
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SALES OFFICES

Einland
Dalma Oy
358-0294-5355
Erance
Scientech REA
33-1-49652750

Germany

Astek Elektronik
49-4191-8007-0
Atlantik Elektronik
49-89-857-0000

Great Britain
Dialogue Dist. Ltd.
44-276-682001
Joseph Electronics
44-21-643-6999

Cet Ltd.
852-520-0922

India
Malhar Corporation
812-564464

Ireland

Bloomer Elect. Ltd.
44-762-339818
Israel

STG International
972-3-265231

Raly

Comprel, S.P.A.
39-2-612-0641
Japan

Microtek Inc.
81-33-371-1811
Systems Marketing
81-33-254-2751
Korea

Vine Overseas Trading
82-2-266-1663

Malaysia
Dynamar
604-363376

603-7767199

Alcom Electronics BV
31-10-451-9533

" Norway
BIT Elektronikk A.S.
47-3847099 :

Comelta, S.A.
351-1-942-4100
Singapore

Dynamar Int.
65-281-3388

South Africa
Tarsus Technologies
27-11-886-3165

Spain
Comelta, S.A.

34-1-754-3001
34-3-582-1991

Sweden

DIPCOM Electronics AB
46-8-644-9190
Switzerland
Computer Controls AG
41-1-313-0616
Jaiwan

Landcol Enterprises
886-2-709-3515
Thailand

Dynamar Computer
66-2-278-3690

Yugoslavia

Hitronik Vertriebs GmbH
Austria

43-222-824199
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PRODUCT OVERVIEW

Silicon Timed Circuits

All-silicon time delay lines can withstand the high
temperatures associated with surface mounting in
small outline packages. They also offer better
accuracy than the hybrid approach to delay lines.
Laser writing techniques used to customize chips
offer maximum flexibility from tailor-made products
at off-the-shelf prices.

Multiport Memory

A complete line of X9 FIFOs features identical
pinoutsthat allow themto be interchanged. Designed
for first-in, first-out procedures in storing and
retrieving data, the products are dual-ported for
simultaneous reads and writes. This product family
also includes two- and four-port RAMs that couple
up to four computers at low cost.

Nonvolatile RAM

Dallas Semiconductor has combined its circuitry and
understanding of ultra low-power CMOS SRAM with
improvements in long-life lithium power sources to
develop a family of nonvolatile RAMs that retain data
for 10 years in the absence of main power. When
power goes out of tolerance, the built-in lithium energy
source automatically switches on and write protection
guards data from garbling during powerloss. Partitionable
NV SRAM allows the write protection of critical program
and data memory.

Intelligent Sockets

Intelligent sockets incorporate active electronics in
connectors that can be plugged into a system. Eachadds
an important capability without requiring substantive
changes in the system. Some products in this family
safeguard data in RAM for more than 10 years in the
absence of external power. Others cantime stamp and
date events as well as nonvolatize RAM.
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PRODUCT OVERVIEW

Timekeeping

A self-contained lithium energy source in conjunction
with a silicon chip and quartz form a permanently
powered clock/calendar within a single component.
Various computer interfaces are available including
phantom, 1-Wire serial, 3-Wire serial, PC DOS, and
JEDEC bytewide memory.

User-Insertable Memory

Nonvolatile memories with densities from 256 to
four million bits are packaged so that they can be
simply plugged in. A built-in lithium energy source
ensures storage of programs and data for more than
10 years in the absence of power. The CyberCard
portable data carriers can be inserted and withdrawn
50,000 times. Secured versions of these of these data
carriers protect data against unauthorized use. All
products can be read or written by a PC.

Battery Backup and Battery
Chargers

These chips crashproof microprocessor-based
systems, ensuring that no information is lost when
main power fails. When power returns, computing
resumes as if the failure had not occurred. Products
nonvolatize both static RAM and dynamic RAM. The
battery charger chips optimize charging time for
rechargeable batteries.

§
|
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PRODUCT OVERVIEW

System Extension

These CMOS products add a variety of special features
to systems without encumbering design. The CPU
Supervision circuits provides all necessary functions
for power supply monitoring, resetcontrol, and memory
backup in microprocessor-based systems. Digital
Resistors change their resistance under the control of
software. Line Interfaces such as the DS2107 SCSI
Terminator quiet transmission lines with a precision
voltage regulator and terminating resistors.

SIP Stik Prefabs

SIP Stiks are pretested subassemblies that snap into
locking connectors for rapid construction of electronic
systems. SIP Stiks increase density over traditional
packing schemes five times by taking advantage of
three, rather than the standard two, dimensions. SIP
Stiks insert perpendicularly into the motherboard,
making efficient use of the height dimension.

The Dallas Semiconductor SIP Stik family can provide
approximately 80 percent of the circuitry in a typical
system. With SIP Stik prototype accessories, a
complete system can be mocked up quickly and
compactly.

Automatic Identification

With Auto ID technology, a chip attached to an object,
or carried by a person, identifies and holds relevant
information. These read/write data carriers can be
updated via computer while affixed to an object. Auto
ID chips can facilitate automation by tracking a work
piece as it travels along an assembly line; people can
access secure areas with convenience.

Using Touch technology, a memory chip can be read
or written with the touch of a probe. Each Touch
Memory is packaged in a stainless steel MicroCan™
16 mm in diameter. Individual chips are also available
along with mounting accessories, probes, and an
evaluation kit.
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PRODUCT OVERVIEW

Microcontrollers

Unlike rigid ROM/EPROM microcontrollers, Dallas
Semiconductor microcontroller chips are designed for
change:they convertindustry-standard bytewide SRAM
into high-performance, read/write storage that is
nonvolatile for more than ten years. This memory is
initially loaded via a serial port and can be dynamically
partitioned tofit program and data storage requirements.
System performance can be improved based on
cumulative knowledge maintained in nonvolatile RAM.
On-chip crashproof circuitry and an external lithium
cell permit task processing to resume after a power

outage.

This changeable nature also facilitates security. The
DS5002 Secure Micro Chip provides the highest level
of protection available for firmware or data memory.
Protective measures that foil attack include address
and data encryption of memory contents (performed
using a 64-bit key); random generation of new keys; a
vector RAM area that hides reset and interruptvectors;
a security lock thatprotects keys and memory contents;
and a self-destruct input that wipes memory contents
and keys if tampering occurs.

Telecommunications

A comprehensive product family addresses the
requirements of high-speed digital voice/data
transmission and monitoring in T1, CEPT or Primary
Rate ISDN networks. ADPCM processors double or
quadruple the capacity of voice communication channels
through DSP compression techniques.

Teleservicing

Teleservicing products can monitor equipment
performance 24 hours aday, release softwarerevisions,
performdiagnostics, and make adjustments —all from
adesktop computer over an ordinary telephoneline. A
growing family of coordinated hardware and software
products offers new solutions to service problems at a
price well under the cost of an airplane ticket.
Components include cartridges for retrofit, modular
components for new designs, and a software tool kit.

The DS6071 TeleMemory w/MNP system retrofits a
bytewide RAM device in an existing system. Using a
28-pin ribbon cable, the TeleMemory connects to the
RAM socket and provides 32K nonvolatile RAM to the
target system. Aremote user can call the TeleMemory
and view, edit or reload the contents of the RAM
device. ltis also suitable for retrofitting an EPROM and
allows remote loading of firmware. The TeleMemory
with MNP features error correction and data
compression to ensure fast, reliable communication.
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CORPORATE FACT SHEET

Dallas Semiconductor designs, manufactures, and
markets electronic chips and chip-based subsystems.
Rather than build products that others have already
made, the company concentrates on one—of-a—kind
solutions that span many application areas. Through
the use of Late Definition technologies, Soft Silicon™
chips can be tailored after they are made — even during
use.

Founded February 1, 1984, Dallas Semiconductor has
amultiproduct strategy to serve the needs of a variety of
industries. The company's development teams
constantly attack unsolved problems and introduce new
products to the marketplace.

In its eight-year history, Dallas Semiconductor has
shipped 150 base products to more than 7,000 custom-
ers worldwide. These include Original Equipment
Manufacturers (OEMs) in instrumentation, factory au-
tomation, personal computers, office equipment, tele-
communications, medical equipment, and mainframe
computers. Over the last 5 years, the company has
spent $57.6 million on research and development.

Chips and subsystems are sold through a direct sales
force, distributors and manufacturers’ representatives
worldwide. Sales for 1991 totaled $103.8 million. Dallas
Semiconductor has 662 employees. On March 19,
1990, the company started trading on the New York
Stock Exchange under the symbol DS.

TECHNOLOGY

Dallas Semiconductor's special technologies make
possible Soft Silicon™ solutions — dynamic, flexible,
chip-based products that can be molded in the final
manufacturing stages or during use. Soft Silicon™ is
made possible by the Late Definition technologies of
lithium energy and direct laser writing.

Lithium

Using micro energy management techniques, Dallas
Semiconductor has reduced power requirements to the
point where a miniature lithium energy source powers
products for the useful life of the equipment. Chips and
Stiks (snap-in subassemblies) are made virtually crash-
proof with minimum current design techniques and spe-

cialfreshness seals that keep lithium cells from expend-
ing any energy until power is applied for the first time.
Through these technologies, Dallas products remem-
ber data throughout their operating life and can accept
change.

Laser

Direct laser writing makes each chip unique at low cost.
Asub-micron positioning laser and control software de-
veloped at Dallas can engrave individual chips with digi-
tal patterns. This ability to routinely alter, reconfigure, or
program individual chips after completion of wafer fab-
rication broadens the application base of products hav-
ing similar design. Direct laser writing also allows Dallas
Semiconductor to develop highly accurate products for
applications where precision is paramount.

As a result of these Late Definition technologies, exact
chip definition can be left to the OEM. Certain chips can
even be defined and redefined by the end system itself.

MANUFACTURING AND FACILITIES

The Company'’s facilities encompass 230,000 square
feet in north Dallas. This location includes a six—inch,
submicron plant, one of the most sophisticated wafer
production plants in the world. It features Class One
cleanliness; automated wafer processing; dry etch us-
ing plasma techniques; and 0.15 micron direct step
alignment tolerances. Automated modular process
technology provides substantial flexibilty in the
manufacturing process and significantly reduces the
number of people required for operation, thereby de-
creasing manufacturing costs. As an example, our pick
and place machine assembles Stik subsystems under
computer control and can position up to 4, 500 chips per
hour. All products are shipped from Dallas after final
quality assurance and testing.

MARKETING AND SALES

Dallas Semiconductor coordinates its selling activity
from its Dallas, Texas headquarters. Eleven area sales
managers call on OEM accounts and coordinate the ac-
tivities of sales representative offices in North America,
Europe and Asia. Dallas Semiconductor also markets
its products in North America through national and re-
gional stocking distributors.
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QUALITY AND RELIABILITY

QUALITY SYSTEM

Product quality at Dallas Semiconductor results from a
combination of design techniques, vendor controls,
manufacturing methods, process monitors, and quality
control inspections. SPC monitors placed at strategic
points ensure that potential defects are detected
promptly.

QUALITY CONTROL PROCESSES

® Incoming Quality Control (IQC): Piece parts and raw
materials are inspected by IQC. New vendors and
‘piece parts receive a First Article Inspection; subse-
quentincoming materials receive a sample inspection
per MIL-STD-105.

® In-Process Inspections: Each manufacturing opera-
tion inspects its own work, ensuring immediate feed-
back and preventing deviations from going unde-
tected due to subsequent processing.

® Statistical Process Control (SPC): Implemented in
manufacturing, this process determines what inputs
to the product flow are critical and how to track and
control those inputs. Quality Engineering provides
training, computer analysis, and feedback to
manufacturing.

® In—Process Sample Tests: In order to guarantee the
accuracy and completeness of in—process inspec-
tions and SPC monitors, QC Toll Gates at strategic
locations perform sample inspections per MilL~
STD-105.

RELIABILITY SYSTEM

Reliability is accomplished through a rigorous, compre-
hensive methodology of qualifying, analyzing, and mon-
itoring new equipment, processes, products, and pack-
ages. A state—of-the—art environmental facility allows
accelerated stresses to be performed and monitored in-
house. In addition, a metallurgical laboratory has been
equipped to perform real-time x—ray, x—ray florescence,
and solderability measurements.

- To minimize the human influence on the outcome of the
reliability activity, a dedicated group of technicians and
assistants handle all reliability stressing and testing.

Reliability data resides on a customized computer—
based tracking and retrieval system. Technical support
includes oven and chamber calibrations, 100% electri-
cal board checks, and strict electrostatic protection.

PRODUCT QUALIFICATION

Product qualification activity at Dallas Semiconductor
involves a series of accelerated stress tests applied to
production-ready material and follows a defined qualifi-
cation plan. Random samples from at least three pro-
duction lots, equally representing the production ver-
sion of the product, are tested to meet reliability
requirements. Any device failures detected during pro-
duction qualification or subsequent monitoring are fully
analyzed in our Failure Analysis Laboratory.

Products at Dallas Semiconductor fall into one of three
classifications: Prototype or Engineering Sample, Pre-
qual, and Fully Qualified. -

® Prototype or Engineering Sample: Prototype prod-
ucts havenotbeenfully characterized to all data sheet
limits. However, based upon limited data, these prod-
ucts will meet data sheet limits. Final test and all pro-
cesses used to manufacture the product are under
engineering control. Qualification of the product has
not started. The brand on prototype products will be
PROTO or ES.

® Prequal: Prequal products meet prototype require-
ments and are characterized to all data sheet limits.
Final test and all processes used to manufacture the
product are stable and under manufacturing control.
Qualification of the product has started.

® Fully Qualified: Fully qualified products meet proto-
type and prequal requirements. The qualification re-
quirements given in the next section have been com-
pleted. Product must statistically meet reliability -
failure rates and quality requirements as established
by Quality and Reliability Engineering.

RELIABILITY TESTS
Table 1 lists the tests which an integrated circuit must
pass in order to be classified as fully qualified.




QUALITY AND RELIABILITY

FULL QUALIFICATION REQUIREMENTS FOR INTEGRATED CIRCUITS Table 1

STRESS/TEST CONDITION DURATION ACCEPTANCE CRITERIA
(LTPD)

Outgoing Elec. Test Data Sheet 0 Hr. 0.15%

Infant Life 125°C, 7.0V 48 Hr. 0.3%

Long Term Life 125°C, 5.5V 1000 Hr. 1.5%

Use Condition Prediction 55°C, 5.5V 10 years *100 Fits

High Voltage Life 125°C, 7.0V 1000 Hr. 3.0%

High Temperature Storage 150°C, No Bias 1000 Hr. 2.0%

Temperature Humidity Bias 85°C/85% RH, 5.5V 1000 Hr. 2.5%

Autoclave 121°C, 2 ATM Steam, 168 Hr. 1.5%
Unbiased

Temperature Cycle ~55°C to +125°C 1000 cycle 1.0%

X-Ray MIL-STD-883 15%
Method 2012

Bond Pull MIL-STD-883 Premold 1.5%
Method 2011

Dimensions MIL-STD-883 15%
Method 2016

Lead Integrity MIL-STD-883 3.0%
Method 2004

Solderability MIL-STD-883 8 Hr. Steamage 3.0%
Method 2003

* Combined high voltage life and long term life requirement.
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General Information

Silicon Timed Circuits

Multiport Memory

Nonvolatile RAM

intelligent Sockets

Timekeeping

User-Insertable Memory
User-Insertable Memory (Secured)
Battery Backup and Battery Chargers
System Exiension

Sip Stik Prefabs

Automatic ldentification
Microcontrollers
Telecommunications
Teleservicing

Packages







DS 1000

DALLAS

DS1000

SEMICONDUCTOR 5-Tap Silicon Delay Line
FEATURES PIN ASSIGNMENT
o All-silicon time delay N E ] O 1 4] Voo N b vee
® 5 taps equally spaced "cE 2 ,3] NC NC[]] 2 15[ NC
Nc[] 3 14[] NC
® Delays are stable and precise ne[]s 12[] AP 1 Tap2[]| 4 13[1 TaP1
NG NG
® Both leading and trailing edge accuracy P2 E 4 " % Ne TAP 4 E 2 :12 % TAP3
nells 10[ ] TAP3
® Delay tolerance 5% or 2 ns, whichever is greater Ne 7 1] No
TaP4[]6 s[Jnc  enp[] 8 o[] 1APS
® Economical DS1000S 16-PIN SOIC
ano[] 7 8[]Taps e
® Auto-insertable, low profile DS1000 14-PIN DIP (300 MIL) s‘;:g:‘;’; D"""s'"9
e e
* Low-power CMOS See Mech. Drawings Sect. 16, Pgs. 1 &3
® TTL/CMOS-compatible
Also Available
e Vapor phase, IR and wave solderable In Die Form
® Custom delays available
4
w1 8 [ vec inCjf 1 81 vee
® Fastt t
asttum prototypes TAP2[] 2 7 JTaP1 TAP2[]| 2 7 1AP1
o Extended temperature range available TAP4[] 3 6 []TAP3 TAP4[]| 3 6[1TAP3
anol] 4 s[1maps anNDO] 4 5[17APS
DS1000M 8-PIN DIP (300 MIL)  DS1000Z 8-PIN SOIC
DS1000H 8-PIN GULLWING (300 MIL) (150 MIL)
See Mech. Drawings See Mech. Drawing
Section 16, Pgs. 1& 3 Sect. 16, Pg. 5
PIN DESCRIPTION
TAP 1-TAP 5 - Tap Output Number
Vece - +5 Volts
GND - Ground
NC - No Connection
IN - Input

DESCRIPTION '

The DS1000 series delay lines have five equally spaced
taps providing delays from 4 ns to 500 ns. These de-
vices are offered in a standard 14-pin DIP that is
pin-compatible with hybrid delay lines. Alternatively,
8-pin DIPs and surface mount packages are available to
save PC board area. Low cost and superior reliability
over hybrid technology is achieved by the combination
of a 100% silicon delay line and industry standard DIP
and SOIC packaging. In order to maintain complete pin
compatibility, DIP packages are available with hybrid
lead configurations. The DS1000 series delay lines pro-

vide a nominal accuracy of +5% or 12 ns, whichever is
greater. The DS1000 5-Tap Silicon Delay Line repro-
duces the input logic state at the output after a fixed
delay as specified by the extension of the part number
after the dash. The DS1000 is designed to reproduce
both leading and trailing edges with equal precision.
Each tap is capable of driving up to ten 74LS loads.

Dallas Semiconductor can customize standard prod-
ucts to meet special needs. For special requests and
rapid delivery, call (214) 450-5348.

2-1
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DS$1000

LOGIC DIAGRAM Figure 1

TAP 1

20%

PART NUMBER DELAY TABLE (tpy, tpuy) Table 1

PART NO. TAP1 TAP 2 TAP3 TAP 4 TAP 5
DS1000-20* 4ns 8ns 12ns 16 ns 20 ns
DS1000-25 S5ns 10ns 15ns 20 ns 25ns
DS1000-30 6ns 12ns 18ns 24ns 30ns
DS1000-35 7ns 14ns 2ins 28 ns 35ns
DS1000-40 8ns 16ns 24ns 32ns . 40ns
DS1000-45 9ns 18ns 27 ns 36ns 45ns
DS1000-50 10ns 20 ns 30ns 40 ns 50 ns
DS1000-60 12ns 24ns 36ns 48 ns 60 ns
DS1000-75 15ns 30ns 45ns 60 ns 75ns
DS1000-100 20 ns 40 ns 60 ns 80 ns 100 ns
DS1000-125 25ns 50 ns 75ns 100 ns 125ns
DS1000-150 30ns 60 ns 90 ns 120 ns 150 ns
DS1000-175 35ns 70 ns 105 ns 140 ns 175 ns
DS1000-200 40 ns 80 ns 120 ns 160 ns 200 ns
DS1000-250 50 ns 100 ns 150 ns 200 ns 250 ns
DS1000-350 70ns 140 ns 210 ns 280 ns 350 ns
DS1000-450 90 ns 180 ns 270 ns 360 ns 450 ns
DS1000-500 100 ns 200 ns 300 ns 400 ns 500 ns
Custom delays available.

*Consult Dallas Semiconductor for availability.

021492 2/6
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DS1000

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground -1.0Vto 7.0V
Operating Temperature -40°C to +85°C
Storage Temperature -556°C to 125°C
Soldering Temperature 260°C for 10 seconds
Short Circuit Output Current 50 mA for 1 second

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this spacification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C, V¢ = 5.0V £ 5%)
PARAMETER SYM TEST CONDITION MIN | TYP MAX UNITS | NOTES
Supply Voltage Vee 4.75 | 5.00 5.25 v 1
High Level Input Viy 22 Vec +0.5 \ 1
Voltage
Low Level'Input Voltage Vi -0.5 0.8 \' 1
Input Leakage Current h 0.0V< Vi< Vee -1.0 1.0 uA
Active Current lcc Vee= Mﬁ)'(; Period= 35 75 mA 2,8

in.
High Level Output lon Vge=Min. Vo=4 -1 mA
Current
Low Level Output loL Vee=Min. Vg =0.5 12 mA
Current

AC ELECTRICAL CHARACTERISTICS (ta = 25°C, V¢ = BV + 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Pulse Width twi 40% of ns 7

Tap 5
teLn
Input to Tap Delay (leading edge) tPLH Table 1 ns 3,4,5,6,9
Input to Tap Delay (trailing edge) tpHL Table 1 ns 3,4,5,6,9
1 Power-up Time tpu 100 ms
Period 4 (twi) ns 7

CAPACITANCE ' (ta = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 10 pF

021492 3/6
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NOTES:
1. All voltages are referenced to ground.

2. Measured with outputs open.

3. Vo= 5V @25°C. Delays accurate on both rising and falling edges within 12 ns or 5%, whichever is greater.

4. For DS1000 delay lines with a TAP 5 delay of 50 ns or greater, temperature variations from 25°C to 0°C or
70°C may produce an additional input to tap delay shiift of + 1 ns or + 3%, whichever is greater.

'5. For DS1000 delay lines with a TAP 5 delay less than 50 ns, temperature variations from 25°C to 0°C or 70°
may produce an additional input to tap delay shift of + 1 ns or + 10%, whichever is greater.

6. All tap delays tend to vary unidirectionally with temperature or voltage changes. For example, if TAP 1 slows
down, all other taps also slow down; TAP3 can never be faster than TAP2.

7. Pulse width and period specifications may be exceeded; however, accuracy will be application-sensitive (de-
coupling, layout, etc.).

8. Icc is a function of frequency and TAP 5 delay. Only a -25 operating with a 40 ns period and V¢ = 5.25V will
have an Igc = 75 mA. For example a -100 will never exceed 30 mA, etc.

9. See “Test Conditions” section at the end of this data sheet.

TIMING DIAGRAM-SILICON DELAY LINE Figure 2

-t PERIOD
tRise trALL
Vin f
0.6V 7 1.5v
IN Vv
< twi

j—— tpyL

1.5V 1.5V
TAP

021492 4/6
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TEST CIRCUIT Figure 3

PULSE
GENERATOR
START
P
Zy = 50Q
TIME
INTERVAL
COUNTER
|
— 5
O—o_| STOP
TIP (TIME INTERVAL PROBE)
/_____—-—0
///o
VHF SWITCH
DEVICE UNDER TEST CONTROL UNIT

TERMINOLOGY

Perlod: The time elapsed between the leading edge of
the first pulse and the leading edge of the following
pulse.

tw; (Pulse Width): The elapsed time on the pulse be-
tween the 1.5V point on the leading edge and the 1.5V
pointon the trailing edge or the 1.5V point on the trailing
edge and the 1.5V point on the leading edge.

trise (Input Rise Time): The elapsedtime between the
20% and the 80% point on the leading edge of the input
pulse.

teaLL (Input Fall Time): The elapsed time between the
80% and the 20% point on the trailing edge of the input
pulse.

tpLH (Time Delay, Rising): The elapsed time between
the 1.5V point on the leading edge of the input pulse and
the 1.5V point on the leading edge of any tap output
pulse.

tpxL (Time Delay, Falling): The elapsed time between
the 1.5V point on the trailing edge of the input pulse and
the 1.5V point on the trailing edge of any tap output
pulse.

TEST SETUP DESCRIPTION

Figure 3 illustrates the hardware configuration used for
measuring the timing parameters on the DS1000. The
inputwaveform is produced by a precision pulse gener-
ator under software control. Time delays are measured
by a time interval counter ( 20 ps resolution) connected
between the input and each tap. Each tap is selected
and connected to the counter by a VHF switch control
unit. All measurements are fully automated, with each
instrument controlled by a central computer over an
IEEE 488 bus.

2-5
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DS1000

TEST CONDITIONS

INPUT :

Ambient Temperature: 25°C +3°C

Supply Voltage (Vgg): 5.0V E0.1V

Input Pulse: High = 3.0V 0.1V
Low=0.0V+0.1V

Source Impedance: 50 ohm Max.
Rise and Fall Time:  3.0ns Max. (measured

between 0.6V and 2.4V)
Pulse Width: 500ns (1us for -500)
Period: 1 us (2us for -500)

OUTPUT:

Each output is loaded with the equivalent of one 74F04
input gate. Delay is measured at the 1.5V level on the
rising and falling edge.

NOTE:

Above conditions are for test only and do not restrict the
operation of the device under other data sheet condi-
tions.

021492 6/6
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DS1003

DALLAS

SEMICONDUCTOR

DS1003
4-Tap Silicon Delay Line
for RISC Applications

FEATURES

® All-silicon time delay

® Four delayed clock phases from input
® Input frequency independent

® Precise tap-to-tap delays

® Leading and trailing edge precision

® Preserves input symmetry

® Output rise time minimizes ringing

® Economical

® 8- and 14-pin packages available in DIP and surface
mount

® TTL/CMOS-compatible
® Vapor phase, IR and wave solderable
e Custom delays and pinouts available

® Fast turn prototypes

DESCRIPTION

The DS1003 Delay Line has been specifically designed
to supply the four independent clock timing phases re-
quired by some RISC microprocessors and their related
coprocessors. For optimum compatibility, the DS1003
accepts TTL input levels and supplies CMOS and TTL
compatible output levels. The DS1003 is offered in 8-
and 14-pin DIP and gullwing packages for surface
mounting. Low cost and superior reliability is achieved
by the combination of a 100% silicon delay line and in-
dustry standard packaging. The DS1003 series of delay
lines provides precise tap-to-tap delays while preserv-

PIN ASSIGNMENT
\v
N [ 14[] Voo
Ne ]2 13[] NC
ne s 12[] TAP1
NG []4 1[] Tap2 —
TP3 [|5 10[] NG INC| 4 8 [ veo
no[]s o0 ne[] 2 7 [] TAP1
NC tapa[] s 6[]TAP2
ano [7 8] TaP4  anp[] 4 5[] 1aP4
DS1003 14-PIN DIP DS1003M 8-PIN DIP
(300 MIL)* (300 MIL)*
DS1003G 14-PIN GULLWING ~ DS1003H 8-PIN GULLWING
(300 MIL)* (300 MIL)*
See Mech. Drawings See Mech. Drawings
Sect. 16,Pgs. 183 Sect. 16, Pgs. 143

Also Available

In Die Form

*Consult Factory for Custom Packaging

PIN DESCRIPTION

TAP1-TAP 4 TAP Output Number
vcc +5 Volts

GND Ground

NC No Connection

IN Input

ing input waveform symmetry. Since the DS1003 is not
based on Phase Locked Loop (PLL) technology, timing
is input frequency-independent. Each tap is capable of
driving a minimum of four LSTTL or CMOS loads. Tap-
to-tap timing accuracy is not affected by the addition of
equal capacitive loads (e.g. coprocessors).

Dallas Semiconductor can customize standard prod-
ucts to meet special needs. For special requests and
rapid delivery, call (214) 450-5348.
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Ds1003

LOGIC DIAGRAM Figure 1

TAP 1

PART NUMBER DELAY TABLE (tpLy) Table 1

TAP 2 TAP 3

TAP 4

PART NO. DS1003-16 | DS1003-20 | DS1003-25 | DS1003-33 | DS1003-40*
INPUT - TAP 1 | Delay 0 8ns+2ns 8ns+2ns 8ns+2ns éns+2ns éns+2ns
TAP1-TAP2 | Delay1 | 6ns+.75ns | 6ns+.75ns | 6ns+.5ns |45ns+.5ns | 40ns+.5ns
TAP1-TAP4 |Delay1+ | 16ns+t1ns | 14ns+t1ns |12ns+.75ns | 9ns+.75ns | 8ns+.75ns
Delay 2
TAP2-TAP3 | ___ 02ns+ 02ns< 02ns+ 02nst 02nsz
(Note 10) 2ns 2ns 2ns .2ns 2ns
TAP3-TAP4 | Delay2 |10ns+.75ns | 8ns+.75ns | 6ns+.5ns |45ns+.5ns | 40ns+.5ns
PERIOD AND WIDTH TABLE Table 2
PART NO. PERIOD twr
MIN NOM MAX MIN NOM MAX
DS1003-16 29ns 30 ns oo 12ns i5ns oo
DS1003-20 24ns 25ns oo 10ns |125ns oo
DS1003-25 19ns | 20ns oo 8ns 10 ns oo
DS1003-33 14ns 15ns oo 6éns 75ns oo
DS1003-40* | 12ns | 125ns oo Sns |625ns oo
lcc TABLE Table 3
PART NO. Icc
TYP. MAX.
DS1003-16 65mA 75 mA
DS$1003-20 75mA 85mA
D$1003-25 85mA 95 mA
DS$1003-33 100 mA 110 mA
DS1003-40* 115mA 125 mA

*Consult factory for availability.

012392 2/6
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DS1003

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground -1.0Vto 7.0V
Operating Temperature -40°C to +85°C
Storage Temperature -55°C to 125°C
Soldering Temperature 260°C for 10 seconds

50 mA for 1 second

Short Circuit Output Current

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS

(0°C to 70°C, Vg = 5.0V + 5%)

PARAMETER SYMBOL TEST MIN TYP MAX | UNITS | NOTES
CONDITIONS

Supply Voltage Vee 4.75 5.00 5.25 \" 1
High Level ViH 2.2 Vec + \ 1
Input Voltage 0.5

Low Level ViL -0.5 0.8 \' 1
Input Voltage

Input Leakage Current Iy 0.0V<Vi<Vee -1.0 1.0 MA

Active Current lec Vee = Max; Table 3 | Table 3 mA 2

‘ Period = Min.

High Level lon Ve = Min. -1 mA

Output Current Vou=4

Low Level loL Vee = Min 12 mA

Output Current Vox =05
AC ELECTRICAL CHARACTERISTICS {ta=25°C, Ve = 5.0V + 5%)
PARAMETER SYMBOL MIN TYP MAX "UNITS NOTES
Input Pulse Width twi Table 2 Table 2 Table 2 ns 6

TAP to TAP Delay tPLH Table 1 Table 1 Table 1 ns 3,4,5,6,7
(leading edge)

TAP to TAP Delay tPHL Note 9 ns 9
(trailing edge)

Output Symmetry 40 50 60 % 3,5
(Input: 50% + 5%)

Output Rise Time tor 20 25 ns 8,10
Output Fall Time tor 20 25 ns 8,10
Power-up Time tpu 100 ms

Period Period Table 2 Table 2 Table 2 ns
CAPACITANCE (ta= 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cn 5 10 pF 10

012392 3/6




DS1003

NOTES
1. All voltages are reference to ground.

2. Measured with outputs open, minimum period.
8.Vge =5V @ 25°C.

4. Temperature variations from 25°C to 0°C or 70°C may produce an additional tap-to-tap delay shift of + 0.5ns.
Voltage variations from 5.0V to 4.75V or 5.25V produce a worst case tap-to-tap delay shift of 5%.

5. All tap-to-tap delays vary unidirectionally over temperature or voltage range. For example, if the TAP 1 -
TAP 2 delay, tpLH, slows down, the TAP2 - TAP 4 delay, tp, 4, will also slow down. Since tpy_ tracks tp 4, sym-
metry is preserved.

6. See "Test Conditions” section at the end of this data sheet.

7. Since all four taps have identical output stages, tap-to-tap delays and waveform symmetry will exhibit minimal
variation when capacitive loading is increased identically on all taps at the same time (e.g., the addition of one
or more RISC coprocessors).

8. Ve = Min; C =30 pF
9. Trailing edge delays, tpyy_, are adjusted to maintain waveform symmetry.
10. Guaranteed by design. Periodically tested.

TIMING DIAGRAM - SILICON DELAY LINE Figure 2

< - PERIOD —P
to —> [—toF
Vo
L3V aov {
15V 15v Pt 7 1.5V
- 0.4V 0.4V
TAP Vo N\
¢ ty twi >
ter
< teLn two
NEXT TAP ' 1.8V 15v

POWER-UP TIMING DIAGRAM Figure 3

4.75V
tpy —¥
Vee
4R
IN 0.6V
— tp two
1.5V 15V
TAP
012392 4/6
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DS1003

TEST CIRCUIT Figure 4

PULSE
START TIP
@I (TIME INTERVAL PROBE)
v Zo=50Q %‘
= TIME
INTERNAL
~>— | COUNTER
\o
— -
—> Zo=50Q % STOPTIP
T =
VHF SWITCH
DEVICE UNDER TEST CONTROL UNIT
——
BUFFER
TYPICAL APPLICATION Figure 5
DS1003 R3000
OSCILLATOR DELAY LINE CPU
\
"7 IN " TAP1 ClkaxSys
FREQ TAP 2 Clk2xRd
TAP 3 Clk2xSmp
TAP 4 Clk2xPhi
TAP1 R3010
Clk2xSys o Y — COPROCESSOR
TAP2 — —tap
Clk2xRd l_—_.l_
e bt e
geem I L g
SY. — 1
ClkaxPhi - gél—r .

NOTE: TAP 2 can be used for Clk2xSmp with TAP 3 as Clk2xRd.

2-11
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Ds1003

TERMINOLOGY
Period: The time elapsed between the leading edge of
the first trigger pulse and the leading edge of the follow-

- ing pulse.

Symmetry: Thatpercent of the Period when the inputor
output is above 1.5V.

twi (Pulse Width): The elapsed time on the pulse be-
tween the 1.5V point on the leading edge and the 1.5V
point on the trailing edge, or the 1.5V pointon thetrailing
edge and the 1.5V point on the leading edge.

tir (Input Rise Time): The elapsed time between 0.6V
and 2.4V on the leading edge of the input pulse.

tir (Input Fall Time): The elapsed time between 2.4V
and 0.6V on the trailing edge of the input pulse.

tor (Output Rise Rime ): The elapsed time between
0.4V and 3.0V on the leading edge of the output pulse.

tor (Output Fall Time): The elapsed time between
3.0V and 0.4V of the trailing edge output pulse.

tpin (Time Delay, Rising): Input-to-tap or tap-to-tap
delay measured between the 1.5V points onthe leading
edges.

tpyL (Time Delay, Falling): Input-to-tap or tap-to-tap
delay measured between the 1.5V points on the trailing
edges.

tpu (Power-up Time): After Vg is valid, the time re-
quired before timing specifications are within tolerance.

TEST SETUP DESCRIPTION

Figure 4 illustrates the hardware configuration used for
measuring the timing parameters on the DS1003. The
input waveform is produced by a precision pulse gener-
ator under software control. Time delays are measured
by a time interval counter (20 ps resolution connected
between the input and each tap). Each tap is selected
and connected to the counter by a VHF switch control
unit. All measurements are fully automated, with each
instrument controlled by a central computer over an
|EEE 488 bus.

TEST CONDITIONS

Input:

Ambient Temperature: 25°C + 3°C

Supply Voltage (Vcc): 5.0V +0.1V

Input Pulse: High =3.0V + 0.1V
Low = 0.0V + 0.1

Source Impedance: 50 ohm max.

Rise and Fall Time: 3.0ns max. (measured
between 0.6V and 2.4)

Pulse Width: 500 ns

Period: 1000 ns

Output:

Each output is loaded with the equivalent of one 74F04
input. Delays are measured at the 1.5V level.

Note:

Above conditions are fortestonly. The adjusted test lim-
its and guardbands used assure operation to data sheet
timing specifications.

012392 6/6
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DS1005

DALLAS

SEMICONDUCTOR

DS1005
5-Tap Silicon Delay Line

FEATURES

¢ All-silicon time delay

® 5 taps equally spaced

® Delay tolerance 12 ns or 3%, whichever is greater

e Stable and precise over temperature and voltage
range

¢ Leading and trailing edge accuracy

¢ Economical

® Auto-insertable, low profile

¢ Standard 14-pin DIP, 8-pin DIP, or 16-pin SOIC
® Tape and reel available for surface-mount
® Low-power CMOS

¢ TTL/CMOS compatible

® Vapor phase, IR and wave solderability

o Custom delays available

® Quick turn prototypes

o Extended temperature range available

DESCRIPTION

The DS1005 5-Tap Silicon Delay Line provides five
equally spaced taps with delays ranging from 12 ns to
250 ns, with an accuracy of + 2 ns or + 3%, whichever is
greater. This device is offered in a standard 14-pin DIP
making it compatible with existing delay line products.
Space-saving 8-pin DIPs and 16-pin SOICs are also
available. The 14-pin DIP and 8-pin DIP are available in
a surface mountable gullwing construction. Both en-
hanced performance and superior reliability over hybrid
technology is achieved by the combination of a 100%
silicon delay line and industry standard DIP and SOIC

PIN ASSIGNMENT
N 14 14[] voo N
Ne []2 13[] NC Ne [
O I e

ne [Js 2] oo
P2 |4 n[]ne Ne [
NG []s 10[] TAP3 TAP 4[] np Taes

Ne [ 1001 NG
TAP4 |6 o[] ne ano[]|s o[] TaPs
DS1005S 16-PIN SOIC
(300 MIL)

See Mech. Drawing
Sect. 16, Pg. 6

16:] Vece
15[] NC
14[] NC
13[] TAP1
12[] NC

N e Wy =

ano |7 8|] TAPS

DS1005 14-PIN DIP (300 MIL)
DS1005G 14-PIN GULLWING (300 MIL)
DS1005K 14-PIN SHEARED NC
See Mech. Drawings
Sect. 16, Pgs. 1&3

wC
TAP2 [
TaP 4[]
ano [

:,Vcc

] TAP 1
] TAP3
[ 1aPs

O N =
0 o N o

Also Available

In Die Form

DS1005M 8-PIN DIP (300 MiL)
DS1005H 8-PIN GULLWING (300 MIL)
See Mech. Drawings
Sect. 16,Pgs. 1&3

PIN DESCRIPTION
TAP 1-TAPS
- +5 Volts

Vee

GND - Ground

NC - No Connection
IN - Input

- Tap Output Number

packaging. In order to maintain complete pin compatibil-
ity, DIP packages are available with hybrid lead configu-
rations. The DS1005 reproduces the input logic level at
each tap after the fixed delay specified by the dash num-
ber in Table 1. The device is designed with both leading
and trailing edge accuracy. Each tap is capable of driv-
ing up to ten 74LS loads. Dallas Semiconductor can
customize standard products to meet special needs.
For special requests and rapid delivery, call (214)
450-5348.

2-13
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DS1005

LOGIC DIAGRAM Figure 1
TAP 1 TAP 2 TAP 3 TAP 4 TAP S

IN

—>o—{" 2% 20%

PART NUMBER DELAY TABLE (tpyy, tpLy) Table 1

PART NO. TAP1 TAP 2 TAP3 TAP 4 TAP S
DS1005-60 12ns 24ns 36ns 48ns 60ns

DS1005-75 ) 15ns 30ns " 45ns 60ns 75ns

DS1005-100 20ns 40ns 60ns 80ns 100ns
DS1005-125 25ns 50ns 75ns 100ns 125ns
DS1005-150 30ns 60ns 90ns 120ns 150ns
DS1005-175 35ns 70ns 105ns 140ns 175ns
DS1005-200 40ns 80ns 120ns 160ns 200ns
DS1005-250 50ns 100ns 150ns 200ns 250ns

Custom delays available

120201 2/5
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DS1005

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground -1.0Vto 7.0V

Operating Temperature -40°C to +85°C .

Storage Temperature -55°C to 125°C ‘ N
Soldering Temperature 260°C for 10 seconds ¢ -
Short Circuit Output Current 50 mA for 1 second -

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is notimplied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C, Ve = 5.0V + 5%)
PARAMETER SYMBOL | TEST COND. MIN TYP MAX | UNITS | NOTES
Supply Voltage Vee 475 5.00 5.25 Vv 1
High Level Input Voltage Viy 22 Vcc+0.5 \ 1
Low Level Input Voltage Vi -0.5 0.8 \ 1
Input Leakage Current h 00V<VigcVee | -10 1.0 uA
Active Current lcc Vce = Max; 40 70 mA 2

Period = Min.
High Level Output Current loH Ve = Min. -1.0 mA
Von=4
Low Level Output Current loL Ve = Min. 12 mA
VoL=0.5

AC ELECTRICAL CHARACTERISTICS (ta=25°C, Vcc = 5.0V £ 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Pulse Width twi 40% of ns 7

TAP S
teLH
Input to Tap Delay (leading tpLH Table 1 ns 34,56
edge)
Input to Tap Delay (trailing edge) tpHL Table 1 ns 3,4,56
Power-up Time tpu 100 ms
Period 4 (tw) ns 7

CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 10 pF

120291 3/5
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NOTES:
1. All voltages are referenced to ground.

2. Measure "’ outputs open.

3 Vge=5V @ 25°C. Delays accurate on both rising and falling edges within 2 ns or £3%, whichever is greater.

4. See Test Conditions.

5. The combination of temperature variations from 25°C to 0°C or 25°C to 70°C and voltage variations from 5.0V
to 4.75V or 5.0V to 5.25V may produce an additional input-to-tap delay shift of + 1.5ns or + 4%, whichever is

greater.

6. All tap delays tend to vary unidirectionally with temperature or voltage. For example, if TAP 1 slows down, all
other taps will also slow down; TAP 3 can never be faster than TAP 2.

7. Pulse width and duty cycle specifications may be exceeded; however, accuracy will be application-sensitive

(decoupling, layout, etc.).

TERMINOLOGY

Period: The time elapsed between the leading edge of
the first pulse and the leading edge of the following
pulse.

twi (Pulse Width): The elapsed time on the pulse be-
tween the 1.5V point on the leading edge and the 1.5V
pointon the trailing edge, or the 1.5V pointon thetrailing
edge and the 1.5V point on the leading edge.

trise (Input Rise Time): The elapsed time between the
20% and the 80% point on the leading edge of the input
pulse.

teaLL (Input Fall Time): The elapsed time between the
80% and the 20% point on the trailing edge of the input
pulse.

tpLy (Time Delay, Rising): The elapsed time between
the 1.5V point on the leading edge of the input pulse and
the 1.5V point on the leading edge of any tap output
pulse.

tpyL (Time Delay, Falling): The elapsed time between
the 1.5V point on the trailing edge of the input pulse and
the 1.5V point on the trailing edge of any tap output
pulse.

TEST SETUP DESCRIPTION

Figure 3 illustrates the hardware configuration used for
measuring the timing parameters on the DS1005. The
input waveform is produced by a precision pulse gener-

ator under software control. Time delays are measured
by a time interval counter (20 ps resolution) connected
between the input and each tap. Each tap is selected
and connected to the counter by a VHF switch control
unit. All measurements are fully automated, with each
instrument controlled by a central computer over an
IEEE 488 bus.

TEST CONDITIONS

INPUT:

Ambient Temperature 25°C +3°C
Supply Voltage (Vcc) 5.0V£0.1V

Input Pulse High =3.0V £ 0.1V

Low=0.0V£0.1V
50 ohm maximum
3.0 ns maximum

Source Impedance
Rise and Fall Time

Pulse Width 500 ns
Period 1us
OUTPUT:

Each output is loaded with the equivalent of a 74F04 in-
putgate. Delay is measured atthe 1.5V level on the ris-
ing and falling edge.

NOTE:

Above conditions are for test only and do notrestrictthe
operation of the device under other data sheet condi-
tions.

120201 4/5
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DS1005

TIMING DIAGRAM-SILICON DELAY LINE Figure 2

PERIOD - ‘ 3

< traLL

- tpy —>

1.5V 1.5V~\

trise
ViH
0.6V
IN vy
- tPLH e |
TAP

DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 3

PULSE
GENERATOR

START

i

TIP
Zo = 50Q

DEVICE UNDER TEST

INTERVAL
COUNTER
\M
STOP
o—o
TIP (TIME INTERVAL PROBE)
———0
VHF SWITCH
CONTROL UNIT

120291 5/5
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DS1007

sgm uc'ron 7-in-1 Silicon Delay Line
FEATURES PIN ASSIGNMENT
¢ All-silicon time delay T
) N [ 16[] Ve
7 |ndepepdent buffered delays ouri [ 2 1s[] ous
IN
® Delay tolerance 2 ns iz [ 3 14[] 031-4 we Ol 161 s
® Four delays can be custom set between 3 ns and outz [ 4 13[] outt L2 15 ours
10 ns Os i GND N2 [][ s 147 N4
Vee 21 outr outz2 O+ 1300 outs
e Three delays can be custom set between 9 ns and ws []6 1] wr vee O 5 12[] GND
40 ns ins Ol s 1 [1 outz
ouTs [ 7 10] oute  Surs Ol 7 107 IN7
o Delays are stable and precise e [ 8 ol ine Clj 8 9 [1 oure
e Economical DS1007 16-PIN DIP {300 MIL) DS1007S 16-PIN SOIC
e Mech. Drawing (300 MIL)
Sect. 16, Pg. 1 See Mech. Drawing Sect. 16, Pg. 6

® Auto-insertable, low profile

¢ Surface mount 16-pin SOIC

® Low-power CMOS

e TTL /CMOS-compatible

® Vapor phase, IR and wave solderable
® Custom specifications available

® Quick turn prototypes

¢ Extended temperature range available

DESCRIPTION

The DS1007 7-in-1 Silicon Delay Line provides seven
independent delay times which are set by Dallas Semi-
conductor to the customer’s specification. The delay
times can be set from 3 ns to 40 ns with an accuracy of
+2ns atroom temperature. Thedeviceis offered in both
a16-pin DIP and a 16-pin SOIC. Sincethe DS1007 is an
all-silicon solution, better economy and reliability are

Also Available

In Die Form

PIN DESCRIPTION
IN1 - IN7 - Inputs
Out1- Out7 - Outputs
GND - Ground
Vcc - +5 Volts

achieved when compared to older methods using hybrid
technology. The DS1007 reproduces the input logic
state atthe output after the fixed delay. Dallas Semicon-
ductor can customize standard products to meet special
needs. For special requests and rapid delivery, call
(214) 450-5348.

012492 1/5
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LOGIC DIAGRAM Figure 1

IN ouT e

O

PULSE WIDTH > 100% OF DELAY

PART NUMBER DELAY TABLE (tpy ) Table 1

PART # ouT1 ouT2 OouT3 ouT4 o1V} £ OouTe ouT?
DS1007-1 3ns 4ns Sns 6ns 9ns 13ns 18ns
DS1007-2 4 6 8 10 12 14 16
DS1007-3 3 3 3 3 10 10 10
DS1007-4 4 4 4 4 12 12 12
DS1007-5 5 5 5 5 15 15 15
DS1007-6 6 6 6 6 20 20 20
DS1007-7 7 7 7 7 25 25 25
DS1007-8 8 8 8 8 30 30 30
DS1007-9 9 9 9 9 35 35 35
DS1007-10 10 10 10 10 40 40 40
DS1007-11 3 4 6 8 10 12 14
DS1007-12 3 4 6 8 10 15 20
DS1007-13 3 4 6 8 12 15 20
DS1007-14 7 7 7 7 9 9 9

Custom delays available. Out 1 through Out 4 can be custom set from 3 to 10ns. (Leading edge only accuracy.)
Out 5 through Out 7 can be custom set from 9 to 40ns. (Both leading and trailing edge accuracy.)

012492 2/5
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TIMING DIAGRAM SILICON DELAY LINE Figure 2

‘e - PERIOD -
trisE— <— teaL
1.5V
0.6V /
IN V"_—7 0.6V 7
— tw - twi
- tpnL
¢ tpn
1.5v 1.5V
ouT
TEST CIRCUIT Figure 3
PULSE
GENERATOR
START
TIP
Zp=50Q
TIME
INTERVAL
COUNTER

! 1
| I
: | STOP
| | TIP (TIME INTERVAL PROBE)
| |
| |
| |
: |
l 7
]
7 VHF SWITCH

DEVICE UNDER TEST CONTROL UNIT
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ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature
Short Circuit Output Current

-1.0Vto 7.0V

-40°C to +85°C
-55°C to 125°C
260°C for 10 seconds
50 mA for 1 second

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS

(0°C to 70°C, Vg = 5.0V + 5%)

2-21

PARAMETER SYMBOL TEST MIN TYP MAX UNITS | NOTES
CONDITIONS
Supply Voltage Vee 475 5.00 525 v 1
High Level Input Voltage Vi 2.2 Vcct+0.5 1
Low Level Input Voltage Vi -0.5 0.8 1
Input Leakage Current h 0.0V<Vi<Vee | -1.0 1.0 uA
Active Current Icc Vce= Max; 40.0 70.0 mA 2
Period= Min.
High Level Output loH Vee= Min. -1.0 mA
Current Vou=2.4V
Low Level Output oL Vce= Min. 12.0 mA
Current Vor= 0.5V
AC ELECTRICAL CHARACTERISTICS (ta= 25°C, Voo = 5V £ 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Pulse Width twi 100% of ns
teLH

Input to Output (leading edge) tpLH Table 1 ns 3,45
Power-up Time tru 100 ms 7

Period 3 (twi) ns 6

CAPACITANCE {ta = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 10 pF
012492 4/5




DS1007

NOTES:
1. All voltages are referenced to ground.

2. Measured &vith outputs open.

3. Vge = 5V @2 5°C. Delays accurate on rising edges within 12 ns.

4. See Test Conditions below.

5. All output delays in the same speed output tend to vary unidirectionally with temperature or voltage range (i.e.,

if OUT 2 slows down, all other outputs also slow down).

6. Period specifications may be exceeded; however, accuracy will be application-sensitive (decoupling, layout,

etc.). -

7. tpy = 0 ms for OUT 1 through OUT 4.

TERMINOLOGY :
Period: The time elapsed between the leading edge of
the first pulse and the leading edge of the following
pulse.

twi (Pulse Width): The elapsed time on the pulse be-
tween the 1.5V point on the leading edge, and the 1.5V
pointon the trailing edge or the 1.5V point on the trailing
edge and the 1.5V point on the leading edge.

trise (Input Rise Time): The elapsed time between the
20% and the 80% point on the leading edge of the input
pulse.

tearL (Input Fall Time): The elapsed time between the
80% and the 20% point on the trailing edge of the input
pulse. ‘

tpLy (Time Delay, Rising): The elapsed time between
the 1.5V point on the leading edge of the input pulse and
the 1.5V point on the leading edge of the corresponding
output pulse.

TEST SETUP DESCRIPTION

Figure 3 illustrates the hardware configuration used for
measuring the timing parameters on the DS1007. The
input waveform is produced by a precision pulse gener-
ator under software control. Time delays are measured
by a time interval counter (20 ps resolution) connected

between the input and each output. Each output is se-
lected and connected to the counter by a VHF switch
control unit. Allmeasurements are fully automated, with
each instrument controlled by a central computer over
an IEEE 488 bus.

TEST CONDITIONS

INPUT:

Ambient Temperature: 25°C £3°C

Supply Voltage (Vcc): 5.0vV+0.1V

Input Pulse: High = 3.0V £0.1V
Low = 0.0Vt 0.1V

Source Impedance: 50 ohm Max.

Rise and Fall Time: 3.0 ns Max.

Pulse Width: 500 ns

Period: 1ps

OUTPUT:

Each output is loaded with the equivalent of one 74F04
input gate. Delay is measured at the 1.5V level on the
rising edge.

NOTE:

Above conditions arefor test only and do notrestrict the
operation of the device under other data sheet condi-
tions.

012492 5/5
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DALLAS

SEMICONDUCTOR

DS1010
10-Tap Silicon Delay Line

FEATURES

e All-silicon time delay

® 10 taps equally spaced

® Delays are stable and precise

® Leading and trailing edge accuracy

® Delay tolerance 5% or £2 ns, whichever is greater
® Economical

® Auto-insertable, low profile

® Standard 14-pin DIP or 16-pin SOIC

® Low-power CMOS

o TTL/CMOS-compatible

® Vapor phase, IR and wave solderable
© Custom delays available

® Fast turn prototypes

¢ Extended temperature range available

DESCRIPTION

The DS1010 series delay line has ten equally spaced
taps providing delays from & ns to 500 ns. The devices
are offered in a standard 14-pin DIP which is pin-com-
patible with hybrid delay lines. Alternatively, a 16-pin
SOIC is available for surface mount technology which
reduces PC board area. Since the DS1010 is an all-sili-
con solution, better economy is achieved when com-
pared to older methods using hybrid techniques. The
DS 1010 series delay lines provide a nominal accuracy

PIN ASSIGNMENT
)
IN1[] 1 14[] Vee
ne[] 2 13
[ ] AP woile 16% Vee
Tap2[] 3 12]] 1ap3 nel|2 15[] NC
TAP 4[] 4 11 nel|s 14[]TAP 1
C TAPS  1ap2[]f4 13[] TAP3
TAPGE 5 10| TAP7  1Ap4[]s 12[] TAPS5
6 of1 TaPe TAPsL]|6 1 1ap7
TAP 8 J Tara(]|7 100 Tap o
enol]7 a[] P10 anp[[s 9[1 tap 10
DS1010 14-PIN DIP DS1010S 16-PIN SOIC
(300 MIL) (300 MIL)
DS1010G 14-PIN GULLWING See Mech. Drawing
(300 MIL) Sect. 16, Pg. 6

See Mech. Drawings
Sect. 16,Pgs. 1 &3

Also Available

In Die Form

PIN DESCRIPTION

TAP 1-TAP 10 — Tap Output Number
Vcc -5 Volts

GND — Ground

NC — No Connection

IN ~ Input

of 5% or 12 ns, whichever is greater. The DS1010 re-
produces the input logic state at the TAP 10 output after
afixed delay as specified by the dash number extension
of the part number. The DS1010is designed to produce
both leading and trailing edge with equal precision.
Eachtap is capable of driving up toten 74LS type loads.
Dallas Semiconductor can customize standard prod-
ucts to meet special needs. For special requests and
rapid delivery, call (214) 450-5348.

2-23
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LOGIC DIAGRAM Figure 1

TAP 1 TAP 2

IN

—{>0—( 10% 10% S S

PART NUMBER DELAY TABLE (tpyy, tpry) Table 1
CATALOG PN TOTALDELAY | DELAY/TAP (ns)
DS1010-50 50 5
DS1010-60 60 6
DS1010-75 75 7.5
DS1010-80 80 8
DS1010-100 100 10
DS1010-125 125 125
DS1010-150 150 15
DS1010-175 175 175
DS1010-200 200 20
DS1010-250 250 25
DS1010-300 300 30
DS1010-350 350 a5
DS1010-400 400 40
DS1010-450 450 45
DS1010-500 500 50

Custom delays available.

012492 2/6
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

Short Circuit Output Current

-1.0Vto 7.0V

-40°C to +85°C
-55°C to 125°C
260°C for 10 seconds

50 mA for 1 second

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS

(0°C 10 70°C, Ve = 5.0V + 5%)

PARAMETER SYMBOL | TEST COND. MIN TYP MAX UNITS | NOTES
Supply Voltage Vee 475 5.00 525 \ 1
High Level Input Vi 2.2 Vcet+0.5 \ 1
Voltage
Low Level Input Vi -0.5 0.8 \ 1
Voltage
Input Leakage Current Iy 0.0V<Vi< Ve -1.0 1.0 pA
Active Current lcc Vec=Max: 40 150 mA 2
Period=Min.
High Level Output lox Vee=Min. -1.0 mA
Current Von=4
Low Level Output |°|_ Vcc=Mil'|. 12 mA
Current Vor=0.5
AC ELECTRICAL CHARACTERISTICS (ta =25°C, Voo = 5V 1+ 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Pulse Width twi 40% of ns 8
TAP 10
tpLH
Input to Tap Delay (leading edge) tPLH Table 1 ns 3,4,5,6,7,9
Input to Tap Delay (trailing edge) tPHL Table 1 ns 3,4,5,6,7,9
Power-up Time ) 100 ms
Period 4(twr) ns 8
CAPACITANCE (ta= 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 10 pF

2-25
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NOTES:
1. All voltages are referenced to ground.

2. Measured with outputs open.

3. Vge= 5V @ 25°C. Input-to-tap delays accurate on both rising and falling edges within 2 ns or £5% whichever
is greater. ’

4. See “Test Conditions” section.

5. For DS1010 delay lines with a TAP 10 delay of 100 ns or greater, temperature variations from 25°C to 0°C or
70°C may produce an additional input-to-tap delay shift of +2ns or 3%, whichever is greater.

6. For DS1010 delay lines with a TAP 10 delay less than 100 ns, temperature variations from 25°C to 0°C or 70°C
may produce an additional input-to-tap delay shift of +1ns or £9%, whichever is greater.

7. All tap delays tend to vary unidirectionally with temperature or voltage changes. For example, if TAP 1 slows
down, all other taps will also slow dow; TAP 3 can never be faster than TAP 2.

8. Pulse width and period specifications may be exceeded; however, accuracy will be application-sensitive (de-
coupling, layout, etc.).

9. Certain high-frequency applications not recommended for -50 in 16-pin package. Consult factory.

TIMING DIAGRAM-SILICON DELAY LINE Figure 2

- PERIOD
tris < traLL
ViH f
1.5V
(1 X\")
IN Vi 0.6V 7
— tw - twi
¢ tpuL
[ tpy—>
1.5V 1.5V
ouT
012492 4/6
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TEST CIRCUIT Figure 3
PULSE
GENERATOR
¢ START
Zp=50 §
— | TIME
— 5
—0
/,.———O
/ /\
_—° ‘
/ /o STOP
/ P
/ VHF SWITCH
CONTROL UNIT
DEVICE UNDER TEST
TERMINOLOGY the 1.5V point on the leading edge of any tap output

Period: The time elapsed between the leading edge of
the first pulse and the leading edge of the following
pulse.

tw (Pulse Width): The elapsed time on the pulse be-
tween the 1.5V point on the leading edge and the 1.5V
point on the trailing edge, or the 1.5V point on the trailing
edge and the 1.5V point on the leading edge.

trise (Input Rise Time): The elapsed time between the
20% and the 80% point on the leading edge of the input
pulse.

teaLL (Input Fall Time): The elapsed time between the
80% and the 20% point on the trailing edge of the input
pulse.

tpLy (Time Delay Rising): The elapsed time between
the 1.5V point on the leading edge of the input pulse and

pulse.

tpyL (Time Delay, Falling): The elapsed time between
the 1.5V point on the trailing edge of the input pulse and
the 1.5V point on the trailing edge of any tap output
pulse.

TEST SETUP DESCRIPTION

Figure 3 illustrates the hardware configuration used for
measuring the timing parameters on the DS1010. The
input waveform is produced by a precision pulse gener-
ator under software control. Time delays are measured
by a time interval counter (20 ps resolution) connected
between the input and each tap. Each tap is selected
and connected to the counter by a VHF switch control
unit. All measurements are fully automated, with each
instrument controlled by a central computer over an
IEEE 488 bus.

012492 5/6
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TEST CONDITIONS

INPUT:

Ambient Temperature:
Supply Voltage (Vee):
Input Pulse:

Source Impedance:
Rise and Fall Time:
Pulse Width:
Period:

25°C +3°C
50Vto0.1V

High=3.0V+0.1V

Low = 0.0V £ 0.1V
50 ohm Max.

3.0 ns Max.

500 ns (1ps for -500)
1pus ( 2us for -500)

OUTPUT:

Each output s loaded with the equivalent of one 74FO4
input gate. Delay is measured at the 1.5V level on the
rising and falling edge.

NOTE:

Above conditions are for test only and do not restrict the
operation of the device under other data sheet condi-
tions.

012492 6/6
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DALLAS

SEMICONDUCTOR

DS1012
2-in-1 Sub-Miniature Silicon
Delay Line with Logic

FEATURES

o All-silicon time delay
® 53 pW max. CMOS quiescent mode

® Surface mount 8-pin mini-SOIC and standard 8-pin
DIP

® 2 independent buffered delays per input
® Option of complemented output(s)

® Option of timed AND, NAND, OR, NOR, XOR,
XNOR, HALF-XOR and HALF-XNOR logic outputs

® Delay tolerance: +1.5 ns (delays: 3-10 ns),

+2.0 ns (delays: 11-40 ns)
e Vapor phase, IR and wave solderability
® Economical
e TTL/CMOS-compatible
© Quick turn prototypes
© Custom delays and logic options available

DESCRIPTION

In its most simple configuration, the DS1012 2-in-1
Sub-Miniature Silicon Delay Line Chip provides two in-
puts, each of which in turn provides independent delays
to a pair of outputs. Any of the four outputs can be in-
verted at the time of manufacture. The DS1012-1 and
DS1012-3 are examples of catalog parts having this ba-
sic configuration.

For applications requiring two-input timed logic func-
tions, at the time of manufacture the simple delay on
OUT4 can be replaced by one of the following: OR,
NOR, XOR, or XNOR. Similarly, a timed AND, NAND,
HALF-XOR (D3 and D4), or NOT HALF-XOR (D3 OR
D4) can be substituted for the simple delay on OUT3.
DS1012-2, DS1012-4, and DS1012-5 are examples of

PIN ASSIGNMENT
N1 [ 4 ~ 8] Vee
outa[] 2 7[J e
outT1[] 3 6 [] our2
ano[] 4 5[] ours
DS1012 8-PIN DIP (300 MIL)

DS1012H 8-PIN GULLWING
See Mech. Drawing — Sect. 16, Pgs. 1 &3

INT O} 1 8D v¢e
ouTs |2 7[00 IN2
ouT1 |3 6 [ID ouTz
GND (11| 4 S ouT4

DS1012Z 8-PIN SOIC (150 MIL)

See Mech. Drawing — Sect. 16, Pg. &

Also Available

In Die Form

PIN DESCRIPTION

IN1, IN2 Inputs

OUT1, OUT2 Outputs (delays)
OUT3, OUT4 Outputs (delays, logic)
GND Ground

vCC +5 volts

catalog parts configured with logic functions on OUT3
and OUT4. Note that DS1012-2 also utilizes an output
inversion on OUT2.

In any configuration, delays D1 (tp1) and D2 (tpp) canbe
specified within the range of ~3 ns to 10 ns. Delays D3
(tps) and D4 (tps) can be specified to have values be-
tween ~3 ns and 40 ns. The worst case leading edge
delay accuracy at nominal voltage and room tempera-
tureis +2ns. The DS1012is offered intwo packages: an
8-pin DIP and an 8-pin 150 mil wide mini-SOIC.

Dallas Semiconductor offers the DS1012in a wide vari-
ety of custom delay and logic configurations. For special
requests and quick turn delivery, call (214) 450-5348.

012492 1/6
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LOGIC DIAGRAM Figure 1

® DELAY
IN1 D1 OUT1
DELAY FUNCTION OouT3
D3 3
DELAY FUNCTION OUT4
D4 f4
DELAY
IN2 ® D2 ouT2
Function 3 can be one of the following:
D3 D3
D3 AND D4 D3 NAND D4
D3 HALF-XOR D4 D3 HALF-XNOR D4
Function f4 can be one of the following: '
D4 D4
D3 OR D4 D3 NOR D4
D3 XOR D4 D3 XNOR D4

NOTE: Any output(s) can be inverted at time of manufacture.

If D1 > 10 ns, D1 = D3.
If D2 > 10 ns, D2 = D4.

012492 2/6
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PART NUMBER DELAY AND CONFIGURATION Table 1

CATALOG tp1 tp2 tpa tps ouT1 OouT2 ouT3 OuUT4
PN (ns) (ns) (ns) (ns)

DS1012-1 5 5 10 10 D1 D2 D3 D4
DS1012-2 5 5 10 10 D1 D2 D3.D4 D3+D4
DS1012-3 3 7 10 40 D1 D2 D3 D4
DS1012-4 5 5 25 25 D1 D2 D3HXD4 D3XD4
DS1012-5 10 10 5 5 D1 D2 D3.D4 D3+D4
DS1012-7 15 4 4 14 D1 D2 D3 D3XD4
DS1012-D16 4 19.6 4 19.6 D1 D2 D3D4 D3XD4
DS1012-D20 4 16.5 4 16.5 D1 D2 D3.D4 D3XD4
DS1012-D25 4 14 4 14 D1 D2 D3.D4 D3XD4
DS1012-D33 4 1.5 4 1.5 D1 D2 D3.D4 D3XD4
DS1012-D50 4 9 4 9 D1 D2 D3D4 D3XD4
DS1012-V20 25 50 25 50 D1 D2 D3.D4 D3+D4
DS1012-V40 | 125 25 12,5 25 D1 D2 D3D4 D3XD4
DS1012-V50 10 20 10 20 D1 D2 D3.D4 D3XD4
DS1012-V60 8.3 8.3 8.3 8.3 D1 D2 D3 D4 D3+D4

NOTE: .=AND, +=0R, X=XOR, HX = HALF-XOR
Contact Dallas Semiconductor for information on custom configurations and timing delays.

TEST CIRCUIT Figure 2
ey START TIP
- (TIME INTERVAL
L Z=500 PROBE)
—° e
I;::\o——
It
— H>o0
euse | | ~ el >t b e
GENERATOR
5V H{>o1o | COUNTER
_‘ >o— =)
|_ E STOP
DEVICE VHF Ll
UNDER SWITCH

o
=50Q
TEST CONTROL < %0
T-{>_o-:\o_._ UNIT
—{>o—74F04 I ~° =

= VHF SWITCH
CONTROL UNIT
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TEST SETUP DESCRIPTION

Figure 2 illustrates the hardware configuration used for
measuring the timing parameters on the DS1012. The
input waveform is produced by a precision pulse gener-
ator under software control connected to the inputs by
VHF switch control units. Time delays are measured by
atime interval counter (20 ps resolution) connected be-
tween the inputs and the outputs. Outputs are con-
nected to the counter by a VHF switch control unit. All
measurements are fully automated, with each instru-
ment controlled by a central computer over an |IEEE 488
bus.

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground
Operating Temperature

Storage Temperature

Soldering Temperature

TEST CONDITIONS
INPUT:
Ambient Temperature: 25°C +3°C
Supply Voltage (Vgc): 5.0V + 0.1V

. Input Pulse: High =3.0V + 0.1V

Low = 0.0V + 0.1V

Source Impedance: 50 ohms max.
Rise and Fall Time: 3.0 ns max.
Pulse Width: 50 ns
Period: 100 ns
OUTPUT:

Each outputis loaded with a 74F04. Delay is measured
between the 1.5V level of the rising edge of the input sig-
nal and the 1.5V level of the corresponding edge of the
output.

NOTE: These conditions are for test only and do
not restrict the operation of the device un-
der other data sheet conditions.

-1.0V to +7.0V

-55°C to +125°C
-55°C to 125°C
260°C for 10 seconds

*This is a stress rating only and functional operation of the device at these or any other conditions above those
indicated in the operation sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS

(0° to 70°C, Vg = 5.0V + 5%)

PARAMETER SYMBOL TEST MIN TYP MAX UNITS | NOTES
Supply Voltage Vee 4.75 5.00 5.25 \ 1
High Level Input Voltage Vi 22 Vcct+0.5 v 1
Low Level Input Voltage ViL -0.5 08 \') 1
Input Leakage Current Iy 0.0V < Vi< Voo -1.0 1.0 pA )
Active Current lcct Vee = MAX; 40.0 70.0 mA 2
PERIOD = MIN

Quiescent Current lcca Vee = MAX. 10 pA 5
High Level Output Current loH Vee = MIN -1.0 mA

Vou = 2.4V
Low Level Output Current loL Vee = MIN. 8.0 mA

VoL = 0.5V
012492 4/6
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AC ELECTRICAL CHARACTERISTICS

(tA = 2500, VCC =5V + 5%)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Pulse Width twi ns 6
Input to Output (leading edge) tp1, tp2, ns 3,4
tpa, tps
Power-up Time tru 0 ns 7
Period 2(twy) ns
CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance CiN 5 10 pF
DELAY FUNCTION Figure 3
PERIOD >
/ N /
twi twi
7[ 1?
IN2
tp1 ~tp1
OouT1 jZ ’ \
toz —;IZ to2 ‘q
ouT2
— t — ~t
ouTs 03 03
“INVERT”
— tpa — ~tps
ouT4
“INVERT”
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LOGIC FUNCTIONS Figure 4

PERIOD
/ N /
N ——] N /]
twi twi
7Z li
IN2
tpa ~tp3
ouT3
“AND” tps—+ Lt
/
out4 | /|
“OR” tos — to4 —»
/ N
ouTs |/ N
“HXOR" ~tos
tos — tpg — —— ~tps
o 4 N\
OuUT4 /
“XOR”
tps <tpa
NOTES

1. All voltages are referenced to ground.

2. Measured with outputs open, minimum period. Igcy (max.) for any value of Period can be calculated using the
formula:

lcc1 (max.) in mA = 840 mA-ns/Period (in ns) + Igcz in mA
Example: If Period = 50 ns then

ICC1 (Max) in mA = 840 mA-ns/50 ns + 0.01 mA = 16.81 mA

3. V¢c =5V @ 25°C. Delays referenced to leading (input rising) edges are accurate within +1.5 ns for values
between 3 to 10 ns and +2 ns for values between 11 to 40 ns. Delays referenced to trailing (input falling) edges
will typically equal the corresponding leading edge delay within +1 ns.

4. See the section entitled “Test Conditions.”

5. For the quiescent mode, both inputs must meet the conditions

0.3V>VjorVi>Vge-03

6. For specified accuracy, Ty (min) is the longer of 3(tp1), 3(tp2), 3(tpa), or 3(tpa). Pulse doublers designed for
single frequency use will meet specified accuracies at 50% duty cycle; i.e., 2(Tw) = 1/FREQ = PERIOD. Cus-
toms will be adjusted to be accurate at customer input width specifications when Ty is longer than tp4, tpo, tpa,
and tpg.

7. On power-up, the DS1012 will supply timing and logic functions with specified accuracy as soon as Vg
achieves nominal value.

012492 6/6
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DALLAS

DS1013
3-in-1 Silicon Delay Line

SEMICONDUCTOR
FEATURES PIN ASSIGNMENT
® All-silicon time delay T
' N1 [ vee (] 16[] Vee
® 3 independent buffered delays ne []2 13l ne nel 2 150] Ne
- N ne [t s 14[] NC
e Delay tolerance +2ns for -10 through -65 Nz []a 2fJourt \orls 1] ouT1
e Stable and precise over temperature and voltage Ne [4 1[] ne "CE 5 ‘2:_-} NC
range ‘ IN3[]| e 1[] ouT2
ng N3 [|s 10 ] out2 ne | 7 10 NG
® Leading and trailing edge accuracy on -15 Ne []e o[]nc  anp(js 9[] outs
through -150 DS1013S 16-PIN SOIC
aND [ 7 s[] outa 300 )
e Economical See Mech. Drawing
DS1013 14-PIN DIP (300 MIL) Sect. 16, Pg. 6
¢ Auto-insertable, low profile DS‘S;?OG,;‘,';':TP?,E' ;h"é',?,fgg%g'”
See Mech. Drawings
¢ Standard 14-pin DIP, 8-pin DIP, or 16-pin SOIC Sect 16, Pgs. 1 &3 —
N1 8 [ vee
. - CMOS
Low-power CM N2[] 2 7 [J ouT
® TTL/CMOS-compatible Also Available na[] s 6] out2
In Die Form GNDL] 4 5]]ours

® Vapor phase, IR and wave solderable

o Custom delays available

® Quick turn prototypes

® Extended temperature ranges available

DESCRIPTION

The DS1013 series of delay lines hasthree independent
logic buffered delays in a single package. The devices
are offered in a standard 14-pin DIP which is pin-com-
patible with hybrid delay lines. Alternative 8-pin DIP and
surface mount packages are available which save PC
board area. Since the DS1013 products are an all sili-
con solution, better economy is achieved when com-
pared to older methods using hybrid techniques. The
DS 1013 series delay lines provide a nominal accuracy
of +2ns for delay times ranging from 10 ns to 65 ns, in-

DS1013M 8-PIN DIP (300 MIL)
DS1013H 8-PIN GULLWING (300 MIL)
See Mech. Drawings
Sect. 16,Pgs. 1 &3

PIN DESCRIPTION

IN1,IN2,IN3 —Inputs

OUT 1,0UT 2,0UT3 - Outputs

GND — Ground

Vece —+5 Volts

NC — No Connection

creasing to 5% for delays of 150 ns. The DS1013 delay
line reproduces the input logic state at the output after a
fixed delay as specified by the dash number extension
of the part number. The DS1013 is designed to repro-
duce both leading and trailing edges with equal preci-
sion. Each output is capable of driving up to ten 74LS
loads. Dallas Semiconductor can customize standard
products to meet special needs. For special requests
and rapid delivery, call (214) 450-5348.

012492 1/5

2-35



DS1013

LOGIC DIAGRAM Figure 1

IN1 OUT1 IN2 ouT 2

PART NUMBER DELAY TABLE (tpy, tpry,) Table 1

PART NO. DELAY PER OUTPUT (ns)
DS1013-10* 10/10/10
Ds1013-12* 121212
DS1013-15 15/16/15
DS1013-20 20/20/20
DS1013-25 25/25/25
DS1013-30 30/30/30
DS1013-35 35/35/35
DS1013-40 40/40/40
DS1013-45 45/45/45
DS1013-50 50/50/50
DS1013-55 55/55/55
DS1013-60 60/60/60
DS1013-65 65/65/65
DsS1013-70* 70/70/70
DS1013-75" 75/75/75
DS1013-80** : 80/80/80
DS1013-90** 90/90/90
DS1013-100** 100/100/100
DS1013-150** 150/150/150
DS1013-200*** 200/200/200
*Leading edge accuracy only.

Custom delays available.
** 3% tolerance.
*** £5% tolerance.

012492 2/5
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TIMING DIAGRAM-SILICON DELAY LINE Figure 2

- PERIOD
tais| < traLL
Vin f
1.5V
0.6V
IN v, 0.6V /|
— tw) S twi
- 'PHL
S tppy————>
1.5V 1.5V
ouT
TEST CIRCUIT Figure 3
PULSE
GENERATOR
START
© 4 Zy=50Q
= TIME
a INTERVAL
[= COUNTER

o

D.UT

‘ STOP
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

Short Circuit Output Current

-1.0Vto 7.0V

-40°C to +85°C
-55°C to 125°C

260°C for 10 seconds
50 mA for 1 second

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-

mum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS

(0°C to 70°C, V= 5.0V + 5%)

PARAMETER SYMBOL | TEST COND. MIN ~TYP MAX UNITS | NOTES
Supply Voltage Vee 4.75 5.00 5.25 \" 1
High Level Input \/m 22 Vce+0.5
Voltage
Low Level Input ViL -0.5 0.8 Vv 1
Voltage
Input Leakage Current h 0.0V<Vig -1.0 1.0 A
Vee
Active Current lec Vo= Max 40 70 mA 2
Period= Min.
High Level Output loH Vee= Min. -1.0 mA
Current Vou= 4.0V
Low Level Output loL Vee=Min 12.0 mA
Current Vo =0.5V
AC ELECTRICAL CHARACTERISTICS (ta= 25°C, Vgc = 5.0V £ 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS '| NOTES
Input Pulse Width twi 100% of ns
tpLH

Input to Output Delay (leading tPLH Table 1 ns 3,456
edge)
Input to Output Delay (trailing tPHL Table 1 ns 3,456
edge)
Power-up Time tpu 100 ms

Period 3(twi) ns 7

CAPACITANCE (ta=25°C)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 10 pF

012492 4/5
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NOTES:
1. All voltages are referenced to ground.

2. Measured with outputs open.

3. Vge= 5V @ 25°C. Delays accurate on both rising and falling edges within +2 ns for -15 to -65, +3% for -70 to
-100 and +5% for -150 and longer delays. Delays accurate on rising edge only within +2 ns for -10 and -12.

4. See “Test Conditions” section.

5. The combination of temperature variations from 25°C to 0°C or 25°C to 70°C and voltage variations from 5.0V
to 4.75V or 5.0V to 5.25V may produce an additional delay shift of + 1.5 ns or + 3%, whichever is greater.

6. All output delays tend to vary unidirectionally over temperature or voltage ranges (i.e., if OUT 1 slows down, all

other outputs also slow down).

7. Period specifications may be exceeded; however, accuracy will be application-sensitive (decoupling, layout,

etc.).

TERMINOLOGY

Period: The time elapsed between the leading edge of
the first pulse and the leading edge of the following
pulse.

twi (Pulse Width): The elapsed time on the pulse be-
tween the 1.5V point on the leading edge and the 1.5V
point on the trailing edge, or the 1.5V point on the trailing
edge and the 1.5V point on the leading edge.

trise (Input Rise Time): The elapsed time between the
20% and the 80% point on the leading edge of the input
pulse.

teaLL (Input Fall Time): The elapsed time between the
80% and the 20% point on the trailing edge of the input
pulse.

tpLy (Time Delay, Rising): The elapsed time between
the 1.5V point on the leading edge of the input pulse and
the 1.5V point on the leading edge of the corresponding
output pulse.

tpyL (Time Delay, Falling): The elapsed time between
the 1.5V point on the trailing edge of the input pulse and
the 1.5V point on the trailing edge of the corresponding
output pulse.

TEST SETUP DESCRIPTION

Figure 3 illustrates the hardware configuration used for
measuring the timing parameters on the DS1013. The
input waveform is produced by a precision pulse gener-

ator under software control. Time delays are measured
by a time interval counter (20 ps resolution) connected
between each input and corresponding output. Each
output is selected and connected to the counter by a
VHF switch control unit. All measurements are fully au-
tomated, with each instrument controlled by a central
computer over an |IEEE 488 bus.

TEST CONDITIONS

INPUT:

Ambient Temperature: 25°C +3°C

Supply Voltage (Vcc): 5.0V+0.1V

Input Pulse: High=3.0Vt 0.1V
Low= 0.0Vt 0.1V

Source Impedance: 50 ohms Max.

Rise and Fall Time: 3.0 ns Max.

Pulse Width: 500 ns

Period: 1us

OUTPUT:

Each output is loaded with the equivalent of one 74F04
input gate. Delay is measured at the 1.5V level on the
rising and falling edge.

NOTE:

Above conditions are for test only and do not restrict the
operation of the device under other data sheet condi-
tions.

2-39
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PRELIMINARY

DALLAS

SEMICONDUCTOR

| DS1020
Programmable 8-Bit
Silicon Delay Line

FEATURES
® All-silicon time delay
® Models with 0.25 ns, 0.5 ns, 1 ns, and 2 ns steps

® Programmable using 3-wire serial port or 8-bitparallel
port

® Leading and trailing edge accuracy

® Standard 16-pin DIP or 16-pin SOIC

® Economical

® Auto-insertable, low profile

® Low-power CMOS

¢ TTL/CMOS-compatible

® Vapor phase, IR and wave solderable
® Extended temperature range available

DESCRIPTION

The DS1020 Programmable 8-Bit Silicon Delay Line
consists of an 8-bit, user-programmable CMOS silicon
integrated circuit. Delay values, programmed using ei-
therthe 3-wire serial port orthe 8-bit parallel port, canbe
varied over 256 equal steps. The fastest model (-025)
offers a maximum delay of 73.75ns with an incremental
delay of 0.25ns, while the slowest model (-200) has a
maximum delay of 520ns with an incremental delay of
2ns. All models have an inherent (step zero) delay of
10ns. After the user-determined delay, the input logic

PIN ASSIGNMENT
W[l 7 sef] vee
e[]2 15[ out
QPo
I: 3 14] S N ; ®h vee
P1[]4 13[] p7 e Oz 1507 our
5 P6 aro (s 14[] s
pe [ 12(] Pt 04 13[] p7
pa[]e nlle rz O|s 12[] pe
Pall? 10]] ps ps e nfdc
J ! pa O] 7 10[] ps
ano [|s o[]o ano e o0 o
DS1020 16-PIN DIP DS1020 16-PIN SOIC
{300 MIL) (300 MIL)
See Mech. Drawing See Mech. Drawing
Sect. 16, Pg. 1 Sect. 16, Pg. 6
PIN DESCRIPTION

IN Delay Input

PO-P7  Parallel Program Pins
GND  Ground

OUT  Delay Output

vCC +5 Volts

S Mode Select

E Enable

C Serial Port Clock

Q Serial Data Output

D Serial Data Input

state is reproduced at the output without inversion. The
DS1020 is TTL- and CMOS-compatible, capable of
driving 10 74LS-type loads, andfeatures bothrising and
falling edge accuracy.

The all-CMOS DS1020 integrated circuit has been de-
signed as a reliable, economic alternative to hybrid pro-
grammabledelay lines. Itis offered in a standard 16-pin
auto-insertable DIP and a space-saving surface mount
16-pin SOIC.

021492 1/9
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PARALLEL MODE (S=1)

Inthe PARALLEL programming mode, the output of the
DS1020 will reproduce the logic state of the input after a
delay determined by the state of the eight program input
pins PO - P7. The parallel inputs can be programmed
using DC levels or computer-generated data. For infre-
quent modification of the delay value, jumpers may be
used to connect the input pins to V¢ and ground. For
applications requiring frequent timing adjustment, DIP
switches shouldbe used. The enable pin (E) must be at
a logic 1 in hardwired implementations.

Maximum flexibility is obtained when the eight parallel
programming bits are set using computer-generated
data. When the data setup (tpsg) and data hold (tpHg)
requirements are observed, the enable pin can be used
to latch data supplied on an 8-bit bus. Enable must be
held at a logic 1 if itis not used to latch the data. After
each change indelay value, a settling time (tgpy or tppy)
is required before input logic levels are accurately
delayed.

Since the DS1020 is a CMOS design, unused input pins
(D and C) must be connected to well-defined logic lev-
els; they must not be allowed to float.

SERIAL MODE (S = 0)

In the SERIAL programming mode, the output of the
DS 1020 will reproduce the logic state of the input after a
delay time determined by an 8-bit value clocked into se-
rial port D. While observing data setup (tpsc) and data
hold (tpyc) requirements, timing data is loaded in
MSB-to-LSB order by the rising edge of the serial clock
(C). The enable pin (E) must be at a logic 1 to load or
read the internal 8-bit input register, during which time
the delay is determined by the last value activated. Data
transfer ends and the new delay value is activated when
enable (E) returns to a logic 0. After each change, a
settling time (tgpy) is required before the delay is accu-
rate.

Astiming values are shifted into the serial data input (D),
the previous contents of the 8-bit input register are
shifted out of the serial output pin (Q) in MSB-to-L.SB or-
der. By connecting the serial output of one DS1020 to
the serial input of a second DS1020, multiple devices
can be daisy-chained (cascaded) for programming pur-
poses (Figure 3). The total number of serial bits must be
eighttimes the number of units daisy-chained and each
group of 8 bits must be sent in MSB-to-LSB order.

Applications can read the setting of the DS1020 delay
line by connecting the serial output pin (Q) to the serial
input (D) through a resistor with a value of 1K to 10K
ohms (Figure 2). Since the read process is destructive,
the resistor restores the value read and provides isola-
tion when writing to the device. The resistor must con-
nect the serial output (Q) of the last device to the serial
input (D) of the first device of a daisy-chain (Figure 3).
For serial readout with automatic restoration through a
resistor, the device used to write serial data mustgotoa
high impedance state.

To initiate a serial read, enable (E) is taken to a logic 1
while serial clock (C) is at alogic 0. After a waiting time
(teaqv), bit 7 (MSB) appears on the serial output (Q). On
the first rising (0 --> 1) transition of the serial clock (C),
bit 7 (MSB) is rewritten and bit 6 appears on the output
after atimetgqy. To restore the inputregister toiits origi-
nal state, this clocking process must be repeated 8
times. Inthe case of a daisy-chain, the process mustbe
repeated 8 times per package. If the value read is re-
stored before enable (E) is returned to logic 0, no
settling time (tgpy) is required and the programmed
delay remains unchanged.

Since the DS1020 is a CMOS design, unused input pins
(P1 - P7) mustbe connected to well-defined logic levels;
they must not be allowed to float. Serial output Q/P0
should be allowed to float if unused.
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FUNCTION BLOCK DIAGRAM Figure 1

ENABLE (E)

MODE SELECT (S)

CLOCK (C)

SERIAL INPUT (D)

SERIAL READOUT Figure 2

FROM
DEVIGE vv?m¥o—
/

FLOATING
OUTPUT

M4 1

PROGRAMMABLE
DELAY

LATCH

8-BIT INPUT
REGISTER

—D SERIAL OUTPUT (Q)

-

PO

Lhhhhhh

Pt P2 P3 P4 P5 P6 P7

(LSB)

(MSB)

Ds1020
TO
D —@—> READING
DEVICE
1KQ TO 10KQ
FEEDBACK
RESISTOR
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CASCADING MULTIPLE DEVICES (DAISY CHAIN) Figure 3

FROM DS1020 DS1020 DS1020
‘ggggéGwnH 10
D Q— D Ql— D Q READING

ouTPUT > ! P D
STATE | ]

| I

[ |

| [

| |

et “AMAMA = — e !

1KQ TO 10KQ
OPTIONAL FEEDBACK
RESISTOR

PART NUMBER TABLE Table 1

DELAYS AND TOLERANCES (IN ns)

PART NUMBER STEP ZERO MAX DELAY DELAY CHANGE MAX DEVIATION FROM
DELAY TIME TIME (NOM) PER STEP (NOM) PROGRAMMED DELAY
DS1020-025 10+2 73.75 0.25 16
DS1020-050 10+2 137.5 05 18
DS1020-100 1012 265 1 +20
DS1020-200 1043 520 2 +40

DELAY VS. PROGRAMMED VALUE Table 2

w
5o
STEP §§ E'g Sk
ZERO S8 =2 8e
BINARY o o Jo Jo o 0 1 1 1 P7 | MSB
PROGRAMMED [0 o o o |o 0 1 1 1 P6
VALUE o o o o Jo 0 1 1 1 P5
o o o o o 0 1 1 1 Pa
o o o o o 0 1 1 1 P3
o o o Jo 1 1 1 1 1 P2
PART o |o 1 1 0 0 ) 1 1 P1
NUMBER 0 1 0 1 0 1 1 0 1 P0 | LSB
DS1020-025 10.00 | 10.25 | 10.50 |10.75 | 11.00 | 11.25 || 73.25 | 73.60 | 73.75
DS1020-050 100 |105 [110 |15 |120 |125 [|1365 |137.0 |1375
DS1020-100 0 |11 |12 |13 |1a |15 |08 |26 |265
DS1020-200 10 |12 |14 [16 |18 |20 |56 |518 |520

All delays in nanoseconds, referenced to input pin.

021492 4/9
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DALLAS SEMICONDUCTOR TEST CIRCUIT Figure 4

Z, = 50Q
DEVICE UNDER
TEST
DS1020 TIME
INTERVAL
COUNTER
GENERATOR IN out
) COMPUTER
74F04
TEST SETUP DESCRIPTION Rise and Fall Time: 3.0 ns max.
Figure 4 illustrates the hardware configuration used for (measured between
measuring the timing parameters of the DS1020. The 0.6V and 2.4V)
input waveform is produced by a precision pulse gener- Pulse Width: 500 ns (DS1020-025)
ator under software control. Time delays are measured 2 pus  (DS1020-050)
by a time interval counter (20 ps resolution) connected 4pus  (DS1020-100)
tothe output. The DS1020 serial and parallel ports are 4pus  (DS1020-200)
controlled by interfaces to a central computer. All mea- Period: 1ps  (DS1020-025)
surements are fully automated with each instrument 4ps  (DS1020-050)
controlled by the computer over an IEEE 488 bus. 8us (DS1020-100)
' 8us (DS1020-200)
TEST CONDITIONS NOTE: Above conditions are for test only and do
INPUT: not restrict the operation of the device un-
Ambient Temperature: 25°C 4+ 3°C der other data sheet conditions.
Supply Voltage (Vcc): 5.0V+0.1V OUTPUT:
Input Pulse: High = 3.0V + 0.1V Output is loaded with a 74F04. Delay is measured be-
Low = 0.0V + 0.1V tweenthe 1.5V level of therising edge of the input signal
Source Impedance: 50 ohms max. and the 1.5V level of the corresponding edge of the out-

put.

021492 5/9
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground -1.0Vto 7.0V

Operating Temperature 0°C to +85°C

Storage Temperature -55°C to 125°C

Soldering Temperature 260°C for 10 seconds
- Short Circuit Output Current 50 mA for 1 second

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vo = 5.0V + 5%)
PARAMETER SYMBOL TEST MIN TYP MAX | UNITS | NOTES
CONDITION
Supply Voltage Vee 475 5.00 5.25 v 1
High Level Input Voitage ViH 22 Vect05 | V 1
Low Level Input Voltage ViL -0.5 0.8 v 1
Input Leakage Current Iy 0<V<Vee -1.0 1.0 RA
Active Current lec Ve = MAX; 30.0 mA 3
PERIOD =1 ps
High Level Output Current lon Vee = MIN -1.0 mA
: Vou =27V
Low Level Output Current loL Vee = MIN. 12.0 mA
VoL =0.5V
AC ELECTRICAL CHARACATERISTICS (0°C to 70°C, Ve = 5V + 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Clock Frequency fc 10 MHz
Enable Width tew 50 ns
Clock Width tew 50 ns
Data Setup to Clock tosc 30 ns
Data Hold from Clock toHe 10 ns
Data Setup to Enable tose 30 ns
Data Hold from Enable toHE 10 ns
Enable to Serial Output Valid teqv 50 ns
Enable to Serial Output High Z teaz 0 50 ns
Clock to Serial Output Valid tcav 50 ns
Clock to Serial Output Invalid tcax 10 ns

021492 6/9
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PARAMETER SYMBOL MIN TYP MAX UNITS ‘| NOTES
Enable Setup to Clock tes 50 ns
Enable Hold from Clock ten 50 ns
Parallel Input Valid to Delay Valid tppv 50 Ms
Parallel Input Change to Delay tppx 0 ns
Invalid
Enable to Delay Valid tepv 50 pus
Enable to Delay Invalid tepx 0 ns
V¢ Valid to Device Functional tpu 100 ms
Input Pulse Width twi 100% of ns
Output
Delay
Input to Output Delay teLns tPHL Table 2 ns 2
Input Period Period 3(twi) ns 4
CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Capacitance Cin 10 pF
TIMING DIAGRAM: SILICON DELAY LINE Figure 5
- PERIOD >
tRISE ——| —— tFALL
l——
ViH 24V 24v Z——
IN " 0.6V _ 7 1.5V
- twi >

TAP

e
toy — ™

1.5V
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TERMINOLOGY

Period: The time elapsed between the leading edge of
the first pulse and the leading edge of the following
pulse.

twi (Pulse Width): The elapsed time on the pulse be-
tween the 1.5V point on the leading edge and the 1.5V
point on the trailing edge, or the 1.5V point on the trailing
edge and the 1.5V point on the leading edge.

trise (Input Rise Time): The elapsed time between the
20% and the 80% point on the leading edge of the input
pulse.

teaLL (Input Fall Time): The elapsed time between the
80% and the 20% point on the trailing edge of the input
pulse.

tpLy (Time Delay, Rising): The elapsed time between
the 1.5V pointon the leading edge of the input pulse and
the 1.5V point on the leading edge of the output pulse.

tpyL (Time Delay, Falling): The elapsed time between
the 1.5V point on the trailing edge of the input pulse and
the 1.5V point on the trailing edge of the output pulse.

TIMING DIAGRAM: NON-LATCHED PARALLEL MODE (S =1, E = 1) Figure 6

PARALLEL

INPUTS PREVIOUS VALUE NEW VALUE
PO-P7
tppx teov
D%Lpﬁg PREVIOUS VALUE W NEW VALUE

TIMING DIAGRAM: LATCHED PARALLEL MODE (S=1) Figure 7

- tew
ENABLE ————————// \\
tpse —» toHE
PAR‘};EL% W@f f‘;«‘?f NEW VALUE fm
—J tepx «— tepv
DAY PREVIOUS VALUE NEW VALUE
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TIMING DIAGRAM: SERIAL MODE (S = 0) Figure 8

tew
/ | A
ENABLE _/ |
— tes tew - tew tey —*
CLOCK E%EE%E%?
o8 EA@X //—_1\7 & o
tosc
SERIAL ’
W 77 @777
teav tcav — ax o teoz
LR S € T W T S
e~ tepy
tepx
D%,GI\E( PREVIOUS VALUE V'AEWE
NOTES

1. All voltages are referenced to ground.
2. @V¢c = 5V and 25°C. Delay accurate on both rising and falling edges within tolerances given in Table 1.
3. Measured with output open.

4. Period specifications may be exceeded; however, accuracy will be application-sensitive (decoupling, layout,
etc.). )

021492 9/9
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PRELIMINARY

DALLAS

SEMICONDUCTOR

DS1040
Programmable One-Shot
Pulse Generator

FEATURES

o All-silicon pulse width generator

¢ Five programmable widths

e Equal and unequal increments available

® Maximum pulse widths from 50 ns to 500 ns
e Widths are stable and precise

® Rising edge-triggered

¢ Inverted and non-inverted outputs

® Width tolerance £5% or +2 ns, whichever is greater
¢ Economical

e Auto-insertable, low profile

® | ow-power CMOS

e TTL/CMOS-compatible

® Vapor phase, IR and wave solderable

¢ Custom widths available

® Fast turn prototypes

o Extended temperature range available

DESCRIPTION

The DS1040 Pulse Generator is a user-programmable
one-shotwith a choice of five precise pulse widths. Max-
imum widths range from 50 ns to 500 ns; increments
range from 2.5 ns to 100 ns. For maximum flexibility in
applications such as magneto-optical read/write disk la-
ser power control, varieties are offered with equal and
unequal increments. The DS1040 is offered in standard
8-pin DIPs and 8-pin mini-SOICs. Low costand superior
reliability over hybrid technology are achieved by the
combination of a 100% CMOS silicon design and indus-
try standard packaging. The DS1040 series of pulse
generators provide a nominal width accuracy of + 5% or

PIN ASSIGNMENT
NO v e[ vee
our(] 2 70 po
out(] 3 6] Pt
GNo[] 4 5[] p2
DS1040M 8-PIN DIP (300 MIL)

DS 1040H 8-PIN GULLWING (300 MIL)
See Mech. Drawings - Sect. 16, Pg. 1 & 3

NOd|+ 8D vg
ooT 0|2 7 po
ouTi(s  efid Py
enoOrd|4 5O p2

DS1040Z 8-PIN SOIC (150 MIL)
See Mech. Drawing ~ Sect. 16, Pg. 5

Also Available

In Die Form

PIN DESCRIPTION
IN Trigger Input

P0-P2  Programming Pins
GND  Ground

OUT  Pulse Output

OUT  Inverted Pulse Output
Vee +5V

+ 2 ns, whichever is greater. In response to the rising
edge of the input (trigger) pulse, the DS1040 produces
an output pulse with a width determined by the logic
states of the three parallel programming pins. For con-
venience, both inverting and non-inverting outputs are
supplied. The intrinsic delay between the trigger pulse
and the output pulse is no more than 10ns. Each output
is capable of driving up to five 74LS loads.

Dallas Semiconductor can customize standard prod-
ucts to meet special needs. For special request and rap-
id delivery, call (214) 450-5348.

012492 1/6
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LOGIC DIAGRAM Figure 1

+5V
- D Q >—{"]out
FLIP-FLOP —{>o-{ ] ouT
N[} cLk
RESET 570 1 5 TAP
MUX DELAY LINE
Po[] |
P1[}
p2[ 1
PULSE WIDTH VS. PROGRAMMED VALUE Table 1
PROGRAMMING | MAX MIN N, MAX MAX MAX
PINS WIDTH | WIDTH ~~ wiotH | wiorh | wioth
MSB P2 0 0 0 0 1 1 1
, P1 0 0 1 1 0 0 1 1
LSB PO 0 1 0 1 1 0 1
PART
NUMBER
DS1040-75 75 15 30 45 60 75 75 75
DS1040-100 100 20 40 60 80 100 100 100
DS1040-150 150 30 60 90 120 150 150 150
DS1040-200 200 40 80 120 160 200 200 200
DS1040-250 250 50 100 150 200 250 250 250
DS1040-500 500 100 200 300 400 500 500 500
DS1040-B50 50 30 35 40 45 50 50 50
DS1040-D60 60 20 30 40 50 60 60 60
DS1040-A15 15 5 25 10 125 15 15 15
DS1040-A20 20 10 125 15 175 20 20 20
DS1040-A32 32.5 225 25 27.5 30 32.5 325 325
DS1040-B40 40 20 25 30 35 40 40 40
DS1040-D70 70 30 40 50 60 70 70 70

All times in nanoseconds.
Custom pulse widths available.

012492 2/6
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any Pin Relative to Ground -1.0Vto +7.0V

Operating Temperature -40°C to +85°C

Storage Temperature -55°C to +125°C

Soldering Temperature 260°C for 10 seconds m
Short Circuit Output Current 50mA for 1 second

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vee = 5.0V + 5%)
PARAMETER SYMBOL TEST MIN TYP MAX | UNITS | NOTES
Supply Voltage Vee 475 5.00 5.25 \ 1
High Level Input Viu 22 Vee + Vv 1
Voltage 05
Low Level Input ViL -0.5 0.8 \ 1
Voltage
Input Leakage Iy 0.0<V;<Vee -1.0 1.0 pA :
Current
Active Current lec Vee = Max; 35 75 mA 2,6

Period = Min
High Level Output lox Vce =Min -1 mA
Current Von=4
Low Level Output loL Vce =Min 8 mA
Current VoL=0.5

AC ELECTRICAL CHARACTERISTICS (ta = 25°C, Vg = 5.0V + 5%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Programming Setup tps 5 ns
Programming Hold tpH (] ns
Input Pulse Width at Logic 1 twin 5 ns
Input Pulse Width at Logic 0 twiL 5 ns
Intrinsic Delay to 0 5 10 ns
Output Pulse Width two Table 1 ns 3,457
Power-up Time tpy 100 ms
Period Period two + 50 ‘ ns

CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 10 pF

012492 3/6
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NOTES

1.
2.

3.

All voltages are referenced to ground.
Measured with outputs open, minimum period.
Ve = 5V @ 25°C. Width accurate to within + 2 ns or 5%.

Temperature variations between 0°C and 70°C may increase or decrease width by an additional + 1 nsor +3%,
whichever is greater.

For DS1040 pulse generators with maximum widths less than 50ns, temperature variations between 0°C and
70°C may increase or decrease width by + 1ns or + 9%, whichever is greater.

Icc is a function of frequency and maximum width. Only a pulse generator operating with 40 ns period and Ve =
5.25V will have an Igc = 75mA. For example, a -100 will never exceed 30mA, etc.

See “Test Conditions” sections at the end of tﬁis data sheet.

TIMING DIAGRAM Figure 2

PO - P2 1.5V VALID

ouT / \

¢ tpy

4— tb—dl¢—— two ———»
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POWER -UP TIMING DIAGRAM Figure 3

475V
Veo try —¥
1.5V
IN /
4e— two
1.5V 1.5V
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TEST CIRCUIT Figure 4
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TERMINOLOGY ‘
Period: The time elapsed between the leading edge of

thefirsttrigger pulse and the leading edge of the follow-

ing trigger pulse.

twiH, wiL» wo (Pulse Width): The elapsed time on the
pulse between the 1.5V point on the leading edge and
the 1.5V point on the trailing edge, or the 1.5V point on
thetrailing edge and the 1.5V point on the leading edge.

trise(Input Rise Time): The elapsed time betweenthe
20% and the 80% point on the leading edge of the input
pulse.

teaLL (Input Fall Time): The elapsed time between the
80% and the 20% point on the trailing edge of the input
pulse.

tp (Intrinsic Delay): The elapsed time between the 1.5
point on the leading edge of the input trigger pulse and
the 1.5V point on the leading edge of output pulse.

tpy (Power-up Time): After V¢ is valid, the time re-
quired before timing specifications is within tolerance.

TEST SETUP DESCRIPTION

Figure 4 illustrates the hardware configuration used for
measuring the timing parameters on the DS1040. The
input waveform is produced by a precision pulse gener-
ator under software control. The intrinsic delay is mea-
sured by a time interval counter (20 ps resolution) con-
nected between the input and each output. Outputs are
selected and connected to the counter by a VHF switch
control unit. Width measurements are made by directing

both the start and stop functions of the counter to the
same output. All measurements are fully automated,
with each instrument controlled by a central computer
over an |IEEE 488 bus.

TEST CONDITIONS

Input:

Ambient Temperature: 25°C + 3°C

Supply Voltage (Vcc): 5.0V + 0.1V

Input Pulse: High = 3.0V + 0.1V

: Low = 0.0V + 0.1

Source Impedance: 50 ohm max.

Rise and Fall Time: 3.0ns max. (measured
between 0.6V and 2.4)

Pulse Width: 500ns (1ps for -500)

Period: 1ps (2us for -500)

Output:

The output is loaded with a 74F04. Delay is measured at
the 1.5V level on the rising and falling edge.

Note:

Above conditions are for test only and do notrestrict the
operation of the device under other data sheet condi-
tions.

012492 6/6
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General Information

Silicon Timed Circuits

| Multiport Memory
Nonvolatile RAM

intelligent Sockets

Timekeeping

User-insertable Memory
User-Insertable Memory (Secured)
Battery Backup and Battery Chargers
System Extension

Sip Stik Prefabs

Automatic ldentification
Microcontrollers
Telecommunications
Teleservicing

Packages







DS1280

PRELIMINARY

DALLAS

SEMICONDUCTOR

DS1280
3-Wire to Bytewide
Converter Chip

FEATURES

e Adapts JEDEC bytewide memory to a 3-wire serial
port

® Supports 512K bytes of memory

® 68-pin version provides arbitration mechanisms for
dual port operation

® CMOS circuitry design for battery backup and battery
operate applications

® Cyclic redundancy check monitors serial data
transmission for error

® Available in 44- or 80-pin quad flat pack for high den-
sity requirements

ORDERING INFORMATION
DS1280FP-XX -80  80-pin Flat Pack
-44  44-pin Flat Pack

PIN DESCRIPTION
RST Reset For Serial Port

DQ Data Input/Output For Serial Port
CLK Clock Input For Serial Port
DQE Serial Port Active Output
CEB System Bus Enable

OEB System Bus Read Enable
WEB System Bus Write Enable
AOB-A18B System Address Bus
DOB-D7B  System Data Bus

CER RAM Chip Enable

WER RAM Write Enable

OER RAM Output Enable
AOR-A18R RAM Address Bus
DOR-D7R RAM Data Bus

GND Ground

Vcc +5 Volts

DESCRIPTION

The DS1280 adds a 3-wire serial portto a bytewide stat-
ic RAM yet maintains the existing bytewide port.
Memory capacity of up to 512K bytes can be addressed
directly. Arbitration between the serial and bytewide
port is accomplished by handshaking or using predict-
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able idle time as an access window. The serial port re-
quires a 6-byte protocol to set up memory transfers. Cy-
clic redundancy check circuitry is included to monitor
serial data transmission for error.
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PIN DESCRIPTION

RST — The 3-wire serial port selection signal input.
When RST is low, all communications to the serial port
are inhibited. When high, data is clocked into or out of
the serial port.

CLK — The clock input signal is used to input or extract
data from the 3-wire serial port. A clock cycle is defined
as afalling edge followed by a rising edge. Data is driv-
en out onto the 3-wire bus after a falling edge during
read cycles and latched into the port on the rising edge
during write cycles.

DQ - The DQ signal is the bidirectional data signal for
the 3-wire serial port.

DQE — The DQE output signal is active (high level)
whenever the 3-wire serial port is driving the DQ line.
Therefore, this pin will be high whenever data is being
read. Otherwise it will be low and the DQ line will be an
input. This signal can be used as a means of tri-stating
the DQ driver on the other end.

CER ~ Chip enable output to RAM. This signal is as-
serted active (low) during RAM read or write cycles.
This signal is either derived from the system bus chip
enable (CEB) or from a 56-bit protocol provided by the
3-wire serial port and associated timing circuits.

WER ~ Write enable output to RAM. This signal is as-
serted active (low) during RAM write cycles. This signal
is either derived from the system bus write enable
(WEB) or from a 56-bit protocol provided by the 3-wire
serial port and associated timing circuits.

OER - Output enable to RAM. This signal is asserted
active (low) during RAM read cycles. This signal is ei-
ther derived from the system bus read enable (OEB) or
from a 56-bit protocol provided by the 3-wire serial port
and associated timing circuits.

AOR-A18R — Addresses supplied to RAM. These sig-
nals allow access to up to 512K bytes of RAM controlled
by the DS1280. The addresses are either derived from
the system address bus (AOB-A18B) or from the proto-
col and internal binary counter provided by the 3-wire
serial port and associated timing circuits.

DOR-D7R — Data bus supplied to RAM. These eight
signals comprise the bidirectional data bus between ex-
ternal bytewide RAM and the DS1280. This databusis
either derived from the system data bus (DOB-D7B) or
from the protocol and data stream provided by the
3-wire serial port and associated timing circuits.

CEB - Systembus chip enable tothe DS1280. This sig-
nalis used to generate the RAM chip enable for transfer
of data to and from the parallel system bus to RAM
(68-pin package only).

OEB - System bus output enable (read) for transfer of
data from RAM to the parallel system bus (68-pin pack-
age only).

WEB - System bus write enable to the DS1280. This
signal is used to generate the RAM write enable for
transfer of data from the parallel system bus to the RAM
(68-pin package only).

AOB-A18B ~ System bus addresses to the DS1280.
These signals are used to specify the address location
for data transfer to and from RAM (68-pin package

only).

DOB-D7B - System data bus to and from the DS1280.
This bidirectional bus is used to carry data to and from
the parallel system bus and RAM (68-pin package only).

Vee - +5volt power from the DS1280 (2 pins).

GND - Ground for the DS1280 (2 pins).

OPERATION

Figure 1 illustrates the main elements of the DS1280.
As shown, the DS1280 has two major sections: a3-wire
to bytewide converter and a serial/parallel multiplexer.
The source of the serial/parallel multiplexer is either a
3-wire serial port or a bytewide system bus. Arbitration
of the serial/parallel multiplexer is controlled by signals
from the 3-wire to bytewide converter. The 3-wire serial
port, therefore, has priority in accessing the RAM and
the methods used to avoid collisions are primarily di-
rected by the 3-wire to bytewide converter.
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DS1280 BLOCK DIAGRAM Figure 1
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If the RST signal for the 3-wire serial port is low (inac-
tive), the bytewide parallel port can access associated
RAM directly. The bytewide parallel bus addresses
(AOB-A18B) and control signals (CEB, OEB and WEB)
are buffered by the DS1280 and become outputs
AOR-A18R, CER, OER, and WER respectively, which
are connected directly to RAM. The data input/output
signals (DOB-D7B) are internally buffered and sent to
RAM on the data input/output signals DOR-D7R. The
buffering is designed to handie bidirectional data trans-
fer. Data will be written from the bytewide parallel bus to
RAM when CEB and WEB inputs are both active (low).
The OEB signal is a “don’t care” signal during a write
cycle. Data is read from RAM via the byte wide paralle!
port when CEB and OEB signals are both low and WEB
is high.

RAMDATA BUS

3-WIRE SERIAL BUS

Ifthe RST signalfor the 3-wire serial portis active (high),
the 3-wire to bytewide converter controls the RAM
through the control/address/data multiplexers. The
3-wire to bytewide converter uses a 56-bit protocol writ-
ten serially using RST, DQ, and CLK to determine the
action required and also the starting address locationin
the RAM to be used. Data is entered into the 3-wire
while RST is high on the low-to-high transition of the
CLK signal provided the data is stable on the DQ line
with the proper setup and hold times. The last eight bits
of the 56-bit protocol are a cyclicredundancy check byte
(CRC) that ensures that all bits of the protocol have
been recsived correctly. If the 56 bits of protocol have
not been received correctly, further action will be
aborted. The CRC check byte can catch up to three
single bit errors within the 56-bit protocol and can also
be used on incoming and outgoing serial data streams
to check the integrity of data being read or written. More
discussion on CRC use and CRC generation will follow
later in this text.
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PROTOCOL: 3-WIRE SERIAL BUS
The 3-wire serial bus protocol can cause eight different
actions to occur as shown in Table 1.

The organization of the 56-bit protocol is shown in Fig-
ure 2. As defined, the first byte of the protocol deter-
mines whether the action which is to occur involves a
read or write. A read function is defined by the binary
pattern 11101000. This pattern, therefore, applies to
commands 1, 3, 5, and 6 of Table 1. A write function is
defined by the binary pattern 00010111. This pattern,
therefore, applies to commands 2,4, 7, and 8 of Table 1.
Any other pattern which is entered into the read/write
field will causefurther action to terminate. Additional dif-
ferentiation as to which read or write command is deter-
mined by the last five bits of the third byte of the protocol
called the command field. The control field bits are de-
fined in Table 2.

Aburst read uses a 19-bit address field which consists
of the second, third, and bits 0, 1, and 2 of the fourth byte
of the protocol to determine the starting address of infor-
mation to be read from RAM. The byte of data resident
inthatlocation is loaded into an 8-bit shift register within
the DS1280. The byte of data is then transferred from
the shift register to the 3-wire bus by driving the DQ line
on the falling edge of the next eight clocks with the LSB
first. Aburstwrite usesthe same 19-bitaddressfieldto
determine the starting address of information to be writ-
ten into RAM. Data is shifted from the DQ line of the
3-wire bus into an 8-bit shift register within the DS1280
on the next eight rising clock edges. After a byte is
loaded, the data is writteninto the RAM locationimmedi-
ately after the rising edge of the eighth clock. Burst
reads and writes will continue on a byte-by-byte basis,
automatically incrementing the selected address by one
location for each successive byte.

Termination of a current operation will occur at any time
whenRSTistaken low. Ifabyte ofdatahasbeenloaded
into the shift register, awrite cycleis allowedtofinish, so
corrupted data is not written into the RAM. If a full byte of
data has not been loaded into the shift register when
RST goes low, no writing occurs. Reads can be termi-
nated at any point since there is no potential for corrup-
tion of data. The read CRC command provides a meth-
od for checking the integrity of data sent over the 3-wire
bus. The CRC byte residesinthe last byte (byte 6) of the
protocol. The 8-bit CRC byte not only operates on the
protocol bits as they are written in, but also on all data
that is written or read from RAM.

After a burst read or write has finished and RST has
gone low, the final value of the CRC is stored in the
DS1280. If aread CRC register command s issued, the
stored CRC value is driven onto the DQ line by the first
eight clock cycles after the protocol is received. The
CRC value generated by the DS1280 should match ex-
actly with the value generated in the host system which
is transmitting or receiving data on the other end of the
3-wirebus. Ifitdoes not, data hasbeen corrupted and a
retransmission should occur. It should be noted thatthe
CRC for the previous transaction can only be obtained if
aread CRC command is issued immediately after RST
goes low to reset the DS1280, then high to accept a
read CRC command. If any other sequenceis followed,
an intermediate CRC will be generated and stored
whenever RST goeslow again, destroying the CRC val-
ue of interest. Generation ofthe CRC byte by the exter-
nalunit on the 3-wire bus willbe covered laterin thisdata
sheet.

CONTROL FIELD Table 2

00110  Burst read
PROTOCOL COMMANDS Table 1 10001  Burst write
00011  Read CRC register
1. Burst read 10110 ?g:: 'a:rll;itraxion byte address to 00000 or
2. Burst write Lo
3. Read protocol select bits 01001  Poll arbitration byte for. access to RAM
N . 00101  Read protocol select bits
4. Wirite protocol select bits . .
5. Burst read maski rtions of the protocol 01110 - Write protocol select bits
" select bits ng po P 11XXX  Burst read masking portions of the select)
6. Read CRC register bits
7. Set the address arbitration byte location
8. Poll arbitration byte for status and control
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PROTOCOL Figure 2
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In any 2-port system there is a potential for access colli-
sions. To solve this problem, an arbitration byte is pro-
vided so that the serial and parallel ports of the DS1280
can determine the status of the other port. A special
byte in RAM address space is reserved to allow for
handshaking between the two ports. This arbitration
byte has a special attribute in that it is simultaneously
accessible by both ports.

Two commands are used by the 3-wire serial port proto-
col to manage the arbitration byte. First, since this byte
will create a hole in RAM address space for the parallel
bytewide port, acommand is added to move the arbitra-
tion byte to either address location “00000” or address
location “7FFFF.” When setting the arbitration byte ad-
dress location, the correct read/write field and com-
mand field must be entered along with all zeroes or all
ones in the address field. It is importantto note that the
arbitration byte is located in the parallel memory loca-
tion assigned by the serial port using the appropriate
commands. However, the physical byte of RAM is lo-
cated withinthe DS1280. The existence of this physical
byte is transparent to the bytewide parallel port and
looks like normal RAM space with some read/write re-
striction. However, the serial port can still address the
actual RAM location at either 00000 or 7FFFF in addi-
tion to accessing the arbitration byte.

The second command used by the 3-wire serial port
provides for polling of the arbitration byte to determine

the status of the parallel port. In addition, the arbitration
byte can be setto indicate to the parallel port that the se-
rial port is taking over the RAM. The second command
protocol allows the serial portto do a compressed read-
write-read operation that causes the arbitration byte to
be read by the first eight clocks following the protocol.
The next eight clocks cause data to be written into the
arbitration byte, and the last eight clock cycles allow for
asecond read of the data for verification. The 24 cycles
occur by entering the 56-bit protocol only once. The pro-
tocol pattern entered is a write function in the read/write
field (00010111) and the correct command field.

Three other commands are used to set the select bits in
the protocol. Once the selectbits are setto abinary val-
ue they must be matched exactly when protocol is sent
or further activity is prevented. The bits allow for 65,536
different binary combinations. Therefore, multiple
DS1280s can be connected on the same serial bus and
only the appropriate device will respond. To write the
select bits, a write function in the read/write field is re-
quired along with the appropriate command in the com-
mand field.

Toread the select bits, a read cyclein the read/write field
is required along with the appropriate command in the
commandfield. The arrangement of reading and writing
select bits allows the user to have multiple DS1280s in
use and uniquely identify each. A read can occur suc-
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cessfully without knowing the select bits but a write can-
not occur without matching the current select field.

Athird command masking specific select bits provides a
means for determining the identity of a specific DS1280
when more than one is used. A read in the read/write
field and a “11000” in the command field will execute a
mask read that ignores all select bits to determine the
presence of one or more DS1280s. With the detection
of atleast one device, a search canbegin by masking all
but a single pair of DS1280 select bits. A read in the
read/write field and a “11001” in the command field will
unmask the first two LSBs of byte 4 of the select bits
(see Figure 3). With these two select bits unmasked,
only an exact match of four possible combinations of
these two selectbits will allow access through the 3-wire
portto RAM. The combinations are 00, 01, 10, and 11.
Therefore, repeating the unmasking of the first two bits
of the select field up to four times will give the binary val-
ue of these select bits.

Having determined the first two select bits, the next two
select bits canbe unmasked, and the process of match-
ing one of four combinations can proceed as before.
Repetition of unmasking select bit pairs will yield an ex-
act match of 65,536 possible DS1280s in no more than
32 attempts.

ARBITRATION

As mentioned earlier, one byte of RAM has been re-
served for arbitration between the 3-wire port and the
bytewide parallel bus. The location of this byte within
the memory map will be at address 00000 or at address
7FFFF as determined by the protocol input from the
3-wire serial port. The arbitration byte has special re-
strictions and disciplines so that the 3-wire serial bus
andthe bytewide parallel bus are neverin contention for
RAM access. This byte is shown in Figure 4.

As defined, the 3-wire serial port can read the whole
byte but can only write bits $2-S0. The bytewide paral-
lel port can read the whole byte but can only write bits
B1-B0. Aninternal counter controls bits C2-CO that can-
notbe written by either port. Arbitrationis accomplished
when the status bits are read and written by the respec-
tive ports. Ifthe 3-wire serial port wants to access RAM,
the arbitration byte should be polled by the serial port
untilbit B1 equals zero. If B1 equals zero, the 3-wire se-
rial port should then write a one into bit S2. After the
write of bit S2, the 3-wire serial port should then read the

arbitration byte to confirmthat B1=0 and S2=1. This op-
eration must be executed with the protocol for the com-
pressed read/write/read sequence which minimizes
overhead.

The 3-wire serial port should always abort any attempt
to access RAM if B1 equals one. When the 3-wire serial
port completes any transfer of data to or from RAM, bit
S2 should be written back to zero so that the bytewide
parallel port will know that the 3-wire serial portis not us-
ing the RAM. The bytewide serial bus can gain access
to RAM by polling the arbitration byte until S2bitequals
zero. When S2 equals zero, the bytewide parallel port
then writes a oneintobit B1. Aread cycle verifying that
S2 equals zero and B1 equals one confirms that the by-
tewide parallel port has access to RAM. The bytewide
parallel port can then read or write RAM as required.
When the entire transaction is complete, the bytewide
parallel port should write the B1 bit to zero, signaling the
3-wire serial port that the RAM is not in use.

Thebits BO, S1, and S0 can be defined by the user to
pass additional arbitration information, making possible
more elaborate handshaking schemes between the two
ports. Some typical uses for these bits could be an indi-
cation that a port desires access to RAM or the amount
of RAM written. Another method of arbitration between
the 3-wire serial portand the bytewide parallel bus is the
use of the count bits C0-C2. The 3-wire port reads or
writes from RAM only once every eight clock cycles.
This action occurs whenthe internal byte counter transi-
tions from a 111" state to a “000” state. The access oc-
curs regardless of the arbitration byte status bits. C0-C2
are updated as the internal serial bit counter is increm-
ented. The bytewide port can execute reads or writes
depending on the status of C0-C2. These bits indicate
the number of bits the 3-wire serial port has loaded and,
therefore, indicate when a read or write will occur from
the 3-wire port.

Since the 3-wire port always reads or writes at the ends
of a byte (C0O-C2 = 1) the bytewide parallel bus should
never access RAM if the count bits read all ones. The
bytewide parallel port can determine the minimum time
left before the 3-wire serial port will access the memory
from the countbits and the minimum clock cycle applied
to the 3-wire clock input. Essentially the 3-wire serial
portis given priority on access to RAM and the bytewide
parallel port determines when it can access the RAM to
avoid colliding with the 3-wire serial port.
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SELECT BITS MASK Figure 3
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CRC GENERATION described for the 3-wire serialbus. A CRC génerator for

The logicinvolved in CRC generation is shown in Figure
5. Itis comprised of an 8-bit shift register, four exclusive
OR gates, and two sets of transmission gates. The
transmission gates serve to divert data from DQIN to
the CRC generator while each byte is being assembled
and, at the same time, output data to the output (DQ
OUT). Wheninput select CRC (SDCRC) is driven to an
active level (high), data is output at DQOUT from the
CRC generator using the clock input (CK) in the same
manner as described earlier for operation of the 3-wire
serial bus.

The reset signal (RSB) must be high while the CRC gen-
erator is being used, as an inactive state will disable the
8-bit shift register. This signal is the same as the reset

serial port communications can be constructed as de-
scribed above to satisfy the DS1280 CRC require-
ments. However, another approach is to generate the
CRC using software. An example of how this is accom-
plished using assembly language follows. This assem-
bly language code is written for the DS5000 Soft Micro-
controller. The assembly language procedure DO CRC
given below calculates the cumulative CRC of all the
bytes passedtoitin the accumulator. Beforeitisusedto
calculate the CRC of a data stream, it should be initial-
ized by setting the variable CRC to zero. Each byte of
thedata is then placed in the accumulator and DO CRC
is called to update the CRC. After allthe data has been
passedto DO CRC, the variable CRC will contain the re-
sult.
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CRC GENERATION LOGIC Table 3

DO_CRC:
PUSH ACC ; Save the Accumulator
PUSH B ; Save the B register
PUSH ACC ; Save bits to be shifted
MOV B, #8 ; Set to shift eight bits
CRC_LOOP:
XRL A, CRC ; Caleulate DQIN xor CRCTO
RRC A ; Move it to the last
MOV A, CRC ; Get the last CRC value
JNC ZERO ; Skip if DQIN xor CRCTO = 0
XRL A, 0CCH ; Update the CRC value
ZERO:
RRC A ; Position the new CRC
MOV CRC, A : Store the new CRC
POP ACC : Get the remaining bits
RR A ; Position next bit in LSB
PUSH ACC ; Save the remaining bits
DJNZ B, CRC_LOOP ; Repeat for eight bits
POP ACC ; Clean up the stack
POP B ; Restore the B register
POP ACC ; Restore the Accumulator
RET ; Return
CRC GENERATION Figure 5
SDCRC
<
DQIN
<
oK CRCT5 CRCT4  CRCT3
D Q D Q D Q
c —c —Jc
cas [I[{re || Cra
RSB
| I |
r
CRCT
D Q
%re
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground -1.0Vto 7.0V
Operating Temperature 0°C to 70°C

Storage Temperature -556°C to+125°C
Soldering Temperature 260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (ta=0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Supply Vee 45 5.0 55 \ 1
Logic 1 Vin 2.0 Vcc+0.3V \
Logic 0 Vi -0.3 +0.8 A 1
DC ELECTRICAL CHARACTERISTICS (ta=0°C to 70°C ; Voo=+5V+10%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage I -1 +1 pA 9
Output Leakage Lo 1 RA
Output Current @ 2.4V lon -1 mA
Output Current @ 0.4V loL +2 mA
Supply Current lcct 15 mA
Supply Current lccz 50 mA 3
AC ELECTRICAL CHARACTERISTICS (Vee=5V+10%; 0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Data to CLK Setup toc 35 ns 4
Data to CLK Hold tcoH 40 ns 4
Data to CLK Delay tcop 125 ns 4,5,6
CLK Low Time toL 500 ns 4
CLK High Time tcn 500 ns 4
CLK Frequency fork DC 1 MHz 4,10
CLK Rise & Fall Time trte 100 ns
RST to CLK Setup tce 1 us
CLK to RST Hold tocH 40 ns
RST Inactive Time town 125 ns
RST to D/Q High Z tepz 50 ns 46
Serial Port Active tpi 25 ns 4,6
Serial Port Inactive tp 25 ns 4,6
Parallel Port Propagation tpp 12 20 ns 46,8
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CAPACITANCE
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Capacitance CiN 10 pF
Output Capacitance Court 15 pF
NOTES

1. All voltages are referenced to ground.

2. lccy is measured with all outputs open and both the 3-wire serial port or the bytewide parallel port inactive.
8. Igc2 is measured with all outputs open.

4. Measured at Vi =2.0 Vor Vi =0.8V and 10ns maximum rise and fall time.

5. Measured at Vo= 2.4 V and Vg = 0.4V.

6. Measured with a load capacitance of 50 pF. v

7. The 3-wire serial port will correctly read and write any static RAM with an effective access time of 200ns.

8. Propagation delay is the same for data going either way on the bytewide parallel bus.

9. Pins AOB through A18B, RST, DQ, CEB have pulldown resistors which will leak approximately 50 pA.

10. Arbitration byte must be accessed at a maximum clock frequency of 500 KHz with a symmetrical waveform.

TIMING DIAGRAM-WRITE DATA TRANSFER 3-WIRE SERIAL PORT (7)
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TIMING DIAGRAM-READ DATA TRANSFER 3-WIRE SERIAL PORT (7)
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DALLAS

SEMICONDUCTOR

DS1609
Dual Port RAM

FEATURES
© Totally asynchronous 256 byte dual port memory

© Multiplexed address and data bus keeps pin count
low

@ Dual port memory cell allows random access with
minimum arbitration

® Each porthas standard independent RAM control sig-
nals

® Fast access time

® Low power CMOS design

© 24 pin DIP or 24 pin SOIC surface mount package
® Both CMOS and TTL compatible

* Reduced performance operation down to 2.5 volts
® Operating temperature of -40°C to +85°C

o Standby current of 100 nA @ 25°C makes the device
ideal for battery backup or battery operate applica-
tions.

DESCRIPTION

The DS1609 is a random access 256 byte dual port
memory designed to connect two asyncronous ad-
dress/data buses together with a common memory ele-
ment. Both ports have unrestricted access to all 256 by-
tes of memory and with modest system discipline no
arbitration is required. Each port is controlled by three

PIN ASSIGNMENT
PORTA PORT B
A7, [ 1 A 24 [J Vee
Apes [] 2 23 [1] O
ADs, [ 3 22 [] CE
AD4p [ 4 21 [ WEg
AD3, [ 5 20 [ ADog
A2, [] & 19 [1 AD1g
AD1a [ 7 18 [] AD2g
ADOA[] 8 17 [J AD3g
WEAL] o 16 [ ] AD4g
CEA[] 10 15 [ AD5g
OE [ n 14 [] ADég
GND [ 12 13 [J AD7g
DS1600
24 PIN DIP (600 mily
See Mech. Drawing— Sect. 16, Pg. 4
PORT A - PORT B
AD7, OO 1 24 Vee
AD6, O1] 2 23 OEg
ADs, O 3 22 CEp
AD4, OI] 4 21 0 WEg
AD3, OO 5 20 IO ADOg
AD2, OO0} 6 19 1D AD1g
AD1, OO 7 18 AD2g
ADO, OI] 8 17 AD3g
WE, 0o ° 16 AD4g
CEa Oo 10 15 AD5g
OE, OO 11 14 AD6g
GND 0o 12 13 AD7g
DS1609S
24 PIN SOIC (300 mily
See Mech. Drawing — Sect. 16, Pg. 6
PIN DESCRIPTION
Vee - +5 volt supply
GND - Ground
ADO0-AD7 - Portaddress/data
CE - Portenable
OE - Output enable
WE - Write enable

control signals: output enable, write enable, and porten-
able. The device is packaged in plastic 24 pin DIP and
24 pin SOIC. Output enable access times of 35 ns are
available when operating at 5 volts. Reduced perform-
ance operation at reduced voltage can be achieved
down to 2.5 volts.

12291177
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OPERATION - READ CYCLE
The main elements of the dual port RAM are shown in
Figure 1.

Aread cycle to either port begins by placing an address
onthe multiplexed bus pins ADO - AD7. The port enable
control (CE) is then transitioned low. This control signal
causes address to be latched internally. Addresses can
be removed from the bus provided address hold time is
met. Next, the output enable control (OE) is transitioned
low, which begins the data access portion of the read
cycle. With both CE and OE active low, data will appear
valid after the output enable access time togs. Data will
remain valid as long as both port enable and output en-
able remains low. A read cycle is terminated with the
first occurring rising edge of either CE or OE. The ad-
dress/data bus will return to a high impedance state af-
ter time togz or topz as referenced to the first occurring
rising edge. WE must remain high during read cycles.

OPERATION — WRITE CYCLE

A write cycle to either port begins by placing an address
onthe multiplexed bus pins ADO - AD7. The port enable
control (CE) isthen transitioned low. This control signal
causes address to be latched internally. As with a read
cycle, the address can be removed from the bus pro-
vided address hold time is met. Next the write enable
control signal (WE) is transitioned low which begins the
write data portion of the write cycle. With both CE and
WE active low the data to be written to the selected
memory location is placed on the multiplexed bus. Pro-
vided that data setup (tps) and data hold (tpy) times are
met, data is written into the memory and the write cycle
is terminated on the first occurring rising edge of either
CE or WE. Data can be removed from the bus as soon

as the write cycle is terminated. OE must remain high
during write cycles.

ARBITRATION

The DS1609 dual port RAM has a special cell design
that allows for simultaneous accesses from two ports
(see Figure 2). Because of this cell design, no arbitra-
tion is required for read cycles occurring at the same in-
stant. However, an argument for arbitration can be
made for reading and writing the cell at the exact same
instant or a write from both ports atthe sameinstant. If a
write cycle occurs while a read cycle is in progress, the
read cycle will likely recover either the old data or new
data and not some combination of both. However, the
write cycle will update the memory with correct data. Si-
multaneous write cycles to the same memory location
pose the additional concern that the cell may be in con-
tention causing a metastable state. Depending on the
timing of the write cycles of port A and port B, the
memory location could be left containing the data writ-
tenfrom port A or the data from port B or some combina-
tion thereof. However, both concerns expressed above
can be eliminated by disciplined system software de-
sign. A simple way to assure that read/write arbitration
doesn't occur is to perform redundant read cycles. Wri-
te/write arbitration needs can be avoided by assigning
groups of addresses for write operation to one portonly.
Groups of data can be assigned check sum bytes which
would guarantee correct transmission. A software arbi-
tration system using a “mail box” to pass status informa-
tion canalso be employed. Each port couldbe assigned
a unique byte for writing status information which the
other port would read. The status information could tell
the reading portif any activity is in progress andindicate
when activity is going to occur.

3-13
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FIGURE 1: BLOCK DIAGRAM: DUAL PORT RAM

PORT A PORT B
8 ADDRESS 8 ADDRESS
7 7
MUX ADDRESS/DATA|  ADDRESS/ ADDRESS/ | MUX ADDRESS/DATA
DATA MUX 256 BYTE DUAL DATAMUX
LATCH PORT MEMORY LATCH
DECODE MATRIX DECODE
8 DATA 8 DATA
ya /.
7 7
WE WE
—_—ee— i} [——
o ] contROL CONTROL OE
P LOGIC toaic  [* o

FIGURE 2: DUAL PORT MEMORY CELL
f

Low o L
1 1

DATA-PORT Bl I I I DATA-PORT B

DATA-PORT A

|||——0

112201 377
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ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.5Vto 7.0V

—40°C to +85°C
-55°C to 125°C
260°C for 10 seconds

*This is a stress rating only and functional operation of the device atthese or any other conditions above those
indicated in the operation sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (-40°C TO +85°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

3-15

Power Supply Vee 45 5.0 5.5 v 1
Input Logic 1 Vi 20 Vee +0.3 \' 1
Input Logic 0 Vi -03 +0.8 \ 1
) H ) 2 40 @ 8 U
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Impedance N 50K Q 2
CE, WE, OF Leakage o -1.0 +1.0 pA
Standby Current lccst 3.0 5.0 mA 3,4,13
Standby Current Iccsz 50 300 pA 3,513
Standby Current lccss 100 nA 3,6,13
Operating Current lcc 18 30 mA 7,13
Logic 1 Output VoH 24 \ 8
Logic 0 Output VoL 0.4 \ 9
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance CiN 10 pF
I/O Capacitance Cvo 10 pF

112201 477



DS1609

AC ELECTRICAL CHARACTERISTICS (-40°C TO +85°C Vg = 5V + 10%)

PARAMETER SYMBOL DS1609-50 DS1609:5 UNITS NOTES
MIN MAX MIN MAX

Address Setup Time tas 5 5 nsec

Address Hold Time tan 25 20 nsec

Output Enable Access toea 50 0 35 nsec 10
OE to High Z toez 20 0 40 nsec

CE to HighZ tcez 20 0 20 nsec

Data Setup Time tps 0 0 nsec

Data Hold Time toH 10 5 nsec

Write Pulse Width twp 50 35 nsec 1"
CE Recovery Time tcer 20 15 nsec 12
WE Recovery Time twER 20 15 nsec 12
OE Recovery Time toER 20 15 nsec 12
CE to OE Setup Time tcoe 25 20 nsec

CE to WE Setup Time tewe 25 20 nsec

PARAMETER SYMBOL DS1609-50 DS1609:95 UNITS NOTES
. MIN MAX MIN MAX

Address Setup Time tas 5 5 nsec

Address Hold Time taH 25 25 nsec

Output Enable Access toea 0 100 0 75 nsec 10
OE to High Z toez 0 20 0 20 nsec
CEtoHighZ tcez 0 20 0 20 nsec

Data Setup Time tps 0 0 nsec

Data Hold Time toH 10 10 nsec

Write Pulse Width twp 100 75 nsec 1
CE Recovery Time tcer 20 20 nsec 12
WE Recovery Time twer 20 20 nsec 12
OE Recovery Time toER 20 20 nsec 12
CE to OE Setup Time tcoe 25 25 nsec

CE to WE Setup Time - towe 25 25 nsec

112201 577
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DUAL PORT RAM TIMING: READ CYCLE

DURING READ CYCLE WE = Vi,
ADO -AD7 ADDRESS VALID DON'T CARE >/ DATA OUT VALID >\
ths [
[——  tay — le——  tcez
cE \ /
X 1/
f——— tcoe —]
— toea - — * toez
oE \ /
\ / /
NOTES

1. During read cycle the address must be off the bus prior to toga minimum to avoid bus contention.

2. Read cycles are terminated by the first occurring rising edge of OFE or CE.

DUAL PORT RAM TIMING: WRITE CYCLE

DURING WRITE CYCLE OE = V|
ADO-AD7 ADDRESS VALID DON'T CARE >< DATA IN VALID ><
tas j-—

la——  tAny

ce \ 4
\ /
[e——— tewe

—{ tps - -— toy
twe P
WE /
NOTE

1. Write cycles are terminated by the first occurring edge of WE or CE.

3-17
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NOTES
1. All Voltages are referenced to ground.

2. All pins other than CE, WE, OE, V¢ and ground are continuously driven by a feedback latch in order to hold
the inputs at one power supply rail or the other when an input is tristated. The minimum driving impedance
presented to any pin is 50KQ. If a pin is at a logic low level, this impedance will be pulling the pin to ground. If
apinis at a logic high level, this impedance will be pulling the pin to Vggc.

3. Standby current is measured with outputs open circuited.
4. Iccst is measured with all pins within 0.3V of V¢ or GND and with CE at a logic high or logic low level.
5. Iccs2 is measured with all pins within 0.3V of V¢ or ground and with CE within 0.3V of Vc.

6. Igcsa is measured with all pins at Vg or ground potential and with CE = Vgg. Note that if a pin is floating, the
internal feedback latches will pull all the pins to one power supply rail or the other.

7. Active current is measured with outputs open circuited, and inputs swinging full supply levels with one port
reading and one port writing at 100 ns cycle time. Active currents are a DC average with respect to the number
of 0’s and 1's being read or written.

8. Logic one voltages are specified at a source current of 1 mA.

9. Logic zero voltages are specified at a sink current of 4 mA.

10. Measured with a load as shown in Figure 3.

11. twp is defined as the time from WE going low to the first of the rising edges of WE and CE.

12. Recovery time is the amount of time control signals must remain high between successive cycles.
13. Typical values are at 25°C.

FIGURE 3: LOAD SCHEMATIC

+5 VOLTS

1.1KQ
D.U.T. @

30 pF
680 Q P

12201777
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DALLAS

SEMICONDUCTOR

DS2009
512 x 9 FIFO Chip

FEATURES

® First-in, first-out memory-based architecture
® Flexible 512 x 9 organization

® Low-power HCMOS technology

e Asynchronous and simultaneous read/write
© Bidirectional applications

© Fully expandable by word width or depth

® Empty and full warning flags

® Half-full flag capability in single-device mode
® Retransmit capability

® High performance

® Available in 35ns, 50ns, 65ns, 80ns, and 120ns ac-
cess times

¢ Industrial temperature range -40°C to +85°C avail-
able, designated N, in 35ns, 50ns, 65ns, 80ns, and
120ns access times

DESCRIPTION

The DS2009 512 x 9 FIFO Chip implements a first-in,
first-out algorithm featuring asynchronous read/write
operations, full, empty and half-full flags, and unlimited
expansion capability in both word size and depth. The
main application ofthe DS2009 is as arate buffer, sourc-
ing and absorbing data at different rates (e.g., interfac-
ing fast processors and slow peripherals). The full and
empty flags are provided to prevent data overflow and
underflow. A half-full flag is available in the single-de-

PIN ASSIGNMENT

Wie 287 vee 0208 0
a
ps]2 27[1 D4 goFz>c0
D3G3 26005 horfs 20[] D6
D204 25 D6
= H o7 D1 e 28{] D7
D‘CS 24:_Too7 27[] NC
aode B Xl ) FURT
X Q7 il g o 2s[] RS
FFO, 21 EF 24l EF
Lo 20 gonw ain 23[] XOHF
g;g 10 ::302 Nell12 22l a7
1" 21
@l 2 17 as 021?1 ae
Q8] 13 16[J Q4 ggooa
b 3 38
GNDC] 14 53R 5=

28-Pin DIP(300 and 600 Mi) 32-Pin PLCC
See Mech. Drawings See Mech. Drawing
Sect. 16,Pgs. 1 &4 Sect. 16, Pg. 11

PIN DESCRIPTION

w -WRITE

R - READ

RS - RESET

FU/RT - First Load/Retransmit

Do.s -DataIn

Qo8 - Data Out

Xi - Expansion In

XO/HF - Expansion Out/Half Full

FF - Full Flag

EF - Empty Flag

Vece - 5 Volts

GND - Ground

NC - No Connect

vice and width-expansion configurations. The data is
loaded and emptied on a first-in, first-out (FIFO) basis,
and the latency for the retrieval of data is approximately
one load cycle (write). Since the writes and reads are
internally sequential, thereby requiring no address infor-
mation, the pinout definition will serve this and future
higher-density devices. The ninthbit is provided to sup-
port control or parity functions.

012292 1/14
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OPERATION

Unlike conventional shift register-based FIFOs, the
DS2009 employs a memory-based architecture where-
in a byte written into the device does not ripple through.
Instead, a byte written into the DS2009 is stored at a
specific location where it remains until over-written. The
byte can be read and re-read as often as desired.

Twin address pointers (ring counters) automatically
generate the address required for each write and read
operation. The empty/full flag circuit prevents illogical
operations, such as reading unwritten bytes (reading
while empty) or over-writing unread bytes (writing while
full). Once a byte stored at a given address has been
read, it can be over-written.

Address pointers automatically loop back to address
zero after reaching address 511. The empty/full status
of the FIFO is therefore a function of the distance be-
tween the pointers, not of their absolute location. As

BLOCK DIAGRAM Figure 1

long as the pointers do not catch one another, the FIFO
can be written and read continuously without ever be-
coming full or empty.

Resetting the FIFO simply resets the address pointers
to-address zero. Pulsing retransmit resets the read ad-
dress pointer without affecting the write address pointer.

With conventional FIFOs, implementation of a larger
FIFO is accomplished by cascading the individual FI-
FOs. The penalty of cascading is often unacceptable
ripple-throughdelays. The DS2009 allows implementa-
tion of very large FIFOs with no timing penalties. The
memory-based architecture of the DS2009 can connect
theread, write, data in, and data out lines of the DS2009
inparallel. The write and read control circuits of the indi-
vidual FIFOs are then automatically enabled and dis-
abled through the expansion in and expansion out pins
as appropriate (see the “Expansion Timing” section for
a more complete discussion).

9 9
DO'DB // ‘ I /I o Q 008
INPUT |OUTPUT}
BUFFER| BUFFE
WRITE READ
WRITE > READ
w > >l ADDRESS|—»| 512 X9 lg lADDRESS - R
CONTROL POINTER MEMORY ARRAY POINTER CONTROL
FLAG
FF < LOGIC > o
EXPANSION LOGIC
X » XO/HF
" | RESET/RETRANSMIT
RS > Loaic FORT

SINGLE DEVICE CONFIGURATION
A single DS2009 can be used when application require-
ments are for 512words or less. The DS2009 is placedin

single device configuration mode when the cﬁip is reset
with the Expansion In pin (XI) grounded (see Figure 2).

012292 2/14
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A SINGLE 512 X 9 FIFO CONFIGURATION Figure 2

T (EF) EMPTY FLAG
WRITE (W) (R) READ
R —
9 9
DATA IN (DO-D8)
DS2009

FULL FLAG (FF) (EF) EMPTY FLAG

+—— R
RESET (RS) (RT) RETRANSMIT

—_—P»

EXPANSION IN (Xi) T

DATA IN (Q0-Q8)

A 512 X 18 FIFO CONFIGURATION (WIDTH EXPANSION) Figure 3

18
(XO/FF) EXPANSION
DATA IN o f XO/HF f OUT/HALF-FULL
9
7 WRITE(W) : _
» > (R) READ
FULL FLAG (FF) DS2009 DS2009 (EF) EMPTY FLAG
D E— (RT) RETRANSMIT
— P
RESET (RS) /9
‘ 18
EXPANSION IN (XT) l I X
— — DATA OUT
NOTE:

Flag detection is accomplished by monitoring the FF, EF and HF signals on either (any) device used in the width ex-

pansion configuration. Do not connect flag output signals together.

DEPTH EXPANSION (DAISY CHAIN)
The DS2009 can easily be adapted to applications
where more than 512 words are required. Figure 4 dem-

onstrates depth expansion using three DS2008s. Any

depth can be attained by adding DS2009s.

3-21
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External logic is needed to generate a composite full
flag and empty flag. This requires the ORing of all EFs
and the ORing of all FFs (i.e., all mustbe settogenerate
the correct composite FF or EF).

The DS2009 operates in the depth expansion configu-
ration after the chip is reset under the following condi-
tions.

1. The first device must be designated by grounding
the First Load pin (FL). The retransmit function is
not allowed in the depth expansion mode.

2. All other devices must have FL in the high state.

3. The Expansion Out (XO) pin of each device must
be tied to the Expansion In (XI) pin of the next de-
vice. The half-full capability is not allowed in depth
expansion.

A 1536 X 9 FIFO CONFIGURATION (DEPTH EXPANSION) Figure 4

| 5%

w R
_ ‘ FF | EF
DATA IN ?’ ' 9/' > DS2009 ' ‘}' DATA OUT
(D0 - D8) ve y - / (Q0-Q8)
‘_.._
Vee
X0
FULL * = E — EMPTY
& oo =D
/[ [
! FL
> L)
X0
L ||
3 DS2009
— / |
RS P FL
m =
COMPOUND EXPANSION write operations) can be achieved by pairing DS2009s

The two expansion techniques described above can be
applied together in a straightforward manner to achieve
large FIFO arrays (see Figure 5).

BIDIRECTIONAL APPLICATIONS
Bidirectional applications that require data buffering be-
tween two systems (each system capable of read and

as shownin Figure 6. Care mustbetaken to assure that
the appropriate flag is monitored by each system (i.e.,
FF is monitored on the device where W is used; EF is
monitored on the device where R is used). Both depth
expansion and width expansion can be used in this
mode.

012202 4/14
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COMPOUND FIFO EXPANSION Figure 5

Qo-Qs8 Q0-Q17
oo o Qo-aN
Q0-Q8 Q9-Q17
R, W,RS DS2009 DS2009
——P1 DEPTH EXPANSION{—¥] DEPTH EXPANS|ON —e ® o —P DEPTH EXPANSION
BLOCK
4} Do-D8 l ‘ De-D17 D(N-8)-DN
DO-DN D9o-DN D18-DN
" D(N-8)-DN _
NOTES:

1. For depth expansion block diagram see “Depth Expansion” section and Figure 4.
2. For flag operation see “Width Expansion” section and Figure 3.

BIDIRECTIONAL FIFO APPLICATION Figure 6

WA L ﬁB
FFa < » EFg
|DS2009
N Qp 0-8
Da 0-8 B
A_"'I/
SYSTEMA {————— -4 b———_ > SYSTEMB
Qp 0-8 < D08 |
B DS2009 Ws
EFa < > -_F-B
HALF-FULL CAPABILITY pointer is less than or equal to one half of the total

In the single-device and width-expansion modes, the
XO/HF outputacts as an indication of a half-full memory.
(XI must be tied low.) After half of the memory is filled,
and at the falling edge of the next write operation, the
Half-Full Flag (HF) will be set to low and will remain low
until the difference between the write pointer and read

memory of the device. The half-full flag is then reset
(forced high) by the rising edge of the read operation.

WRITE MODE
The DS2009 initiates a write cycle (see Figure 7) on the
falling edge of the write enable control input (W), pro-

3-23
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vided that the Full Flag (FF) is not asserted. Data setup
and hold time requirements must be satisfied with re-
spectto the rising edge of W. Thedatais stored sequen-
tially and independent of any ongoing read operations.
FFis asserted during the last valid write as the DS2009
becomes full. Write operations begun with FF low are

WRITE AND FULL FLAG TIMING Figure 7

inhibited. FF willgo high tper after completion of a valid
read operation. Writes beginning after FF goes low and
more than typ; before FF goes high are invalid (ig-
nored). Writes beginning less than typ, before FF goes
high and less than tgpyy later may or may not oceur (be
valid), depending on internal flag status.

LAST VALID INVALID INDETERMINANT  FIRST VALID
WRITE WRITE WRITE WRITE
<+— twc —»
w —> twew [«
— » PW —p| t P —
-
W \ / 7) % 7L 7 \_ / \
N N e N/
—PitwrF B —»  — trRw
FF t
FF NOT FULD FULL WPI /_ NOT FULL
SF
t
I -y
R JJ) READ 4 [_L/_\ / \
—Pp ¢— tpH \ A
—» tps
_ VALID VALID VALID
Do - Dg DATAI fa DATAIN ™ DATA|
WRITE AC ELECTRICAL CHARACTERISTICS (0°C to +70°C, Vgc=5.0V + 10%)
DS2009-35 DS2008-50 DS2009-65 DS2009-80 | DS2009-120

PARAMETER | SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX| U |NOTES
Write Cycle twe | 45 65 80 100 140 ns
Time
Write Pulse twpw | 35 50 65 80 120 ns 1
Width
Write twr | 10 15 15 20 20 ns
Recovery Time
Data Setup tos | 15 20 25 30 ns
Time
Data Hold Time | tpy 5 5 10 10 10 ns
Wiowto FF | twer 30 45 60 70 10 | ns 2
Low
FF High to tFEw 5 5 10 10 10 | ns 2
Valid Write ;
RHighto FF trFF 30 45 60 70 110 | ns 2
High
Write Protect twei 15 20 25 25 35 ns 2
Indeterminate

012292 6/14
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READ MODE

The DS2009 initiates a read cycle (see Figure 8) onthe
falling edge of Read Enable control input (R), provided
that the Empty Flag (EF) is not asserted. In the read
mode of operation, the DS2009 provides fast access to
data from 9 of 4608 locations in the static storage array.
The data is accessed on a FIFO basis independent of
any ongoing write operations. After R goes high, data
outputs will return to a high impedance condition until
the next read operation.

READ AND EMPTY FLAG TIMING Figure 8

In the event that all data has been read from the FIFO,
the EF will go low, and further read operations will be in-
hibited (the data outputs will remain in high impedance).
EF will go high twgF after completion of a valid write op-
eration. Reads beginning tgrg after EF goes high are
valid. Reads begun after EF goes low and more than
trp) before EF goes high are invalid (ignored). Reads
beginning less than trp before EF goes high and less
than tggp later may or may not occur (be valid) depend-
ing on internal flag status.

— FIRST VALID
w WRITE _/——\_/
'WEF  |(¢——
/ NOT EMPTY
EMPTY / EMPTY
EF
— YEFR 1
<« BEL —Re——§] REF
INVALID NDETERMINANT 4.‘ RPW.p!
" READ READ RR LAST
—_— <+
\ / -~ / - = m;l;l.\?) y/
./ ./ tov
t
— A e
t
RL__ ) |
Q- Qs
VALID DATA VALID DAT/;
ouT uT

012292 714
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READ AC ELECTRICAL CHARACTERISTICS

(0°C to +70°C, Vo=5.0V £ 10%)

DS2009-35 DS2009-50 | DS2009-65 DS2009-80 | DS2009-120

PARAMETER | SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | U |NOTES
Read Cycle thc | 45 65 80 100 140 ns
Time
Access Time ta 35 50 65 80 120 | ns 1
Read Recovery | tgr | 10 15 15 20 20 ns
Time
Read Pulse tapw | 35 50 65 80 120 ns 1
Width
RLowto tar | 5 10 10 10 20 ns 2
Low Z
Data Valid from | tpy 5 5 5 5 5 ns 2
R High
R High to tRHZ 20 25 25 25 35 | ns 2
High Z
RLowto tREF 30 45 60 70 10 | ns 2
EF Low
EF High to teFR 5 5 10 10 10 | ns 2
Valid Read
W High to twEr 30 45 60 70 10 | ns 2
EF High
Read Protect trpI 15 20 25 25 35 ns 2
Indeterminate

HALF-FULL MODE

Unlike the full and empty flags, the half-fullflag does not
prevent device reads and writes. This flag is set by the
next falling edge of write when the memory is 256 loca-
tions full. The flag will remain set until the memory is

HALF-FULL FLAG TIMING Figure 9

less than or equal to 256 locations full. The read opera-

tion (rising edge), which results in the mem
256 locations full, removes the flag.

ory being

Ty /

t

\ RHF |q
'R L

YWHE
—»
F[F _Z
/
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HALF-FULL FLAG AC CHARACTERISTICS (0°C to +70°C, Vgo=5.0V + 10%)

DS2009-35 | DS2009-50 | DS2009-65 | DS2009-80 | DS2009-120
PARAMETER | SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS
Wirite Low
to Half-Full twHF 45 65 80 100 140 ns
Flag Low
Read High :
to Half-Full tRuF 45 65 80 100 140 ns
Flag High
RESET Although neither W or R need be high when RS goes

The DS2009 is reset (see Figure 10) wheneverthe Re-  low, both W are R must be high trss before RS goes
set pin (RS) is in the low state. During a reset, both the high and must remain high trsg afterwards. Refertothe
internal read and write pointer are set to the first loca- following discussion for the required state of FL/RT and
tion. Reset is required after a power-up before a write X1 during reset.

operation can begin .

RESET Figure 10

t
RS

] nl

|

o R KRR

012292 9/14
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NOTES

EF, FF and HF may change status during reset, but flags will be valid at tggc.

RESET AC ELECTRICAL CHARACTERISTICS

(0°C to +70°C, Voe=5.0V + 10%)

DS2009-35 | DS2009-80 | DS2009-65 | DS2009-80 | DS2009-120

PARAMETER | SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | U | N
Reset Cycle trsc | 45 65 80 100 140 ns
Time .

Reset Pulse ths | 35 50 65 80 120 ns | 1
Width

Reset trsp | 10 15 15 20 20 ns
Recovery Time )

Reset tgss | 30 40 50 60 100 ns | 2
Setup Time

RETRANSMIT

The DS2009 can be made to retransmit (re-read pre-
viously read data) after the Retransmit pin (RT) is
pulsed low (see Figure 11).

A retransmit operation sets the internal read pointer to

the first physical location in the array but will not affect
the position of the write pointer. R mustbe inactivetrrs

RETRANSMIT Figure 11
le

RT

"%

tRTC

before RT goes high and must remain high for tyyg af-
terwards.

The retransmit function is particularly useful when
blocks of less than 512 writes are performed between
resets. The retransmit feature is not compatible with
depth expansion.

>|\._.!!_

et

RTS

»¢— RTR—¥]

)
SESESSH
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NOTE:

EF, FF and HF may change status during retransmit, but flags will be valid at tgyc.

RETRANSMIT

AC ELECTRICAL CHARACTERISTICS (0°C to +70°C, Vcc=5.0V + 10%)

DS2009-35 | DS2009-80 | DS2009-65 | DS2009-80 | DS2009-120

PARAMETER | SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN |[MAX | U | N
Retransmit trrc | 45 65 80 100 140 ns
Cycle Time
Retransmit taT 35 50 65 80 120 ns | 1
Pulse Width
Retransmit thtR | 10 15 15 20 20 ns
Recovery Time
Retransmit tars | 30 40 50 60 100 ns
Setup Time

EXPANSION TIMING towhenthe full and empty flags are activated, whichis in

Figures 12 and 13 illustrate the timing of the expansion
out and expansion in signals. Discussion of expansion
out/expansion in timing is provided to clarify how depth
expansion works. Inasmuch as expansion out pins are
generally connected only to expansion in pins, the user
need not be concerned with actual timing in a normal
depth expanded application unless extreme propaga-
tion delays exist between the XO and Xi pin pairs.

Expansion out pulses are the image of the write and
read signals that cause them: delayed in time by txor.
andtyoy. The expansion out signal is propagated when
the last physical location in the memory array is written
and again when it is read (last read). This is in contrast

EXPANSION OUT TIMING Figure 12

_ LAST WRITE
w TO PHYSICAL
LOCATION

R

txoL txoH

Ve

response to writing and reading a lastavailable location.

When in depth expansion mode, a given DS2009 will
begin writing and reading as soon as valid write and
read signals begin, provided FL was grounded at reset
time. ADS2009 in depth expansion mode with FL high
at reset will not begin writing until after an expansion in
pulse occurs. It will notbegin reading until a second ex-
pansion in pulse occurs and the empty flag has gone
high. Expansion in pulses must occur txg before the
write and read signals they are intended to enable. Mini-
mum expansion in pulse width, ty;, and recovery time,
tyir, must be observed.

1

READ FROM
£

LAST PHYSICAL
LOCATION

txoL txoH

"X'-b* \ |£ 7

-
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EXPANSION IN TIMING Figure 13

— ty —O"‘ txir ——P’

ﬂ—:l r

txis WRITE
TO FIRST PHYSICAL

LOCATION
W M

e

READ FROM

FIRST PHYSICAL
LOCATION

o

R
EXPANSION LOGIC
AC ELECTRICAL CHARACTERISTICS (0°C to +70°C, Ve = 5.0V + 10%)
DS2009-35 | DS2009-80 | DS2009-65 | DS2009-80 | DS2009-120

PARAMETER | SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | U
Expansion txoL 30 45 55 70 100 | ns
Out Low
Expansion txoH 30 45 55 70 100 | ns
Out High
Expansion in tx 35 50 65 80 120 ns
Pulse Width
Expansion in txir 10 15 15 20 20 ns
Recovery Time
Expansion in txis | 15 20 25 30 40 ns
Setup Time

AC TEST CONDITIONS:

Input Levels GND to 3.0V

Transition Times Sns

Input Signal Timing Reference Level 1.5V

Output Signal Timing Reference Level 0.8V and 2.2V

Ambient Temperature 0°C to +70°C

Vee 5.0V + 10%

012292 12/14
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any Pin Relative to Ground -0.5V to +7.0V
Operating Temperature 0°C to 70°C
Storage Temperature -65°C to +125°C
Total Device Power Dissipation 1 Watt

Output Current per Pin 20 mA

*This is a stress rating only and functional operation of the device at these or any conditions above those indicated in
the operation sections of this specification is not implied. Exposure to absolute maximum rating conditions for ex-
tended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Supply Voltage Vece 45 5.0 55 \ 3
Ground GND 0 \'
Logic 1 Voltage All Inputs Vin 2.0 Vee +0.3 Vv 3
Logic 0 Inputs Vi -0.3 +0.8 Vv 3,4
DC ELECTRICAL CHARACTERISTICS (0°C to +70°C, Ve=5.0V + 10%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage Current I -1 1 HA 5
(Any Input)
Output Leakage Current loL -10 10 HA
Output Logic 1 Vou 2.4 v
Voltage loyt = -1mA
Output Logic 0 Voo 04 v 3
Voltage loyt = 4mA
Average Vg Power Sup- leet 100 mA 7,9
ply Current —35ns, 50ns,
60ns, 80ns, 120ns
Average Standby Current lcc2 8 mA 7
(R=W=RST = FURT =
Vi)
Power Down Current lces 500 HA 7,10
(All Input = Vg -0.2V)
CAPACITANCE (ta=25°C)
PARAMETER SYMBOL MAX UNITS NOTES
Capacitance on C 7 pF
Input Pins
Capacitance on Co 12 pF 8
Output Pins
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NOTES:
1. Pulse widths less than minimum values are not allowed.

2. Measured using output load shown in Output Load diagram.
3. All voltages are referenced to ground.

4. -1.5 volt undershoots are allowed for 10ns once per cycle.
5. Measured with 0.4 < Vi < Ve

6.R> Vi, 0.4 > Vour < Vee.

7. Icc measurements are made with outputs open.

8. With output buffer deselected.

9. DS2010, DS2011, DS2012, and DS2013 have Icc1, = 120 mA MAX for 50ns, 65ns, 80ns, and 120ns speed
grades.

10. DS2010 has Igcs = 1mA MAX; DS2011, DS2012, DS2013 have Igcs = 2mA MAX.

OUTPUT LOAD Figure 14
+5 VOLTS

1.1K OHM
DEVICE
UNDER '
TEST

680 OHM 30pF
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DALLAS

SEMICONDUCTOR

DS2010
1024 x 9 FIFO Chip

FEATURES

o First-in, first-out memory-based architecture
® Flexible 1024 x 9 organization

® Low-power HCMOS technology

® Asychronous and simultaneous read/write

® Bidirectional applications

® Fully expandable by word width or depth

® Empty and full warning flags

© Half-full flag capability in single-device mode
© Retransmit capability

® Available in 50ns, 65ns, 80ns, and 120ns access
times

® Industrial temperature range -40°C to +85°C avail-
able, designated N, in 50ns, 65ns, 80ns, and 120ns
access times

DESCRIPTION

The DS2010 FIFO Chip implements a first-in, first-out
algorithm featuring asynchronous read/write opera-
tions, full, empty, and half-full flags, and unlimited ex-
pansion capability in both word size and depth. The
DS2010 is functionally and electrically equivalent to the

PIN ASSIGNMENT
wQ1e 287 vee
D8] 2 271 D4
D33 261 D5 ] D6
D20] 4 251 D6 ] o7
b1 5 24 07_ Do ] NC
__Dol: 6 231 FURT ]FD—RT—
X O7 221 RS i RS
FF O 8 21 _E_F____ ]ﬁ
[eli]m Y 20 [ XO/HF ]m
Qi 4o 19 CQ-\: a7

18

zE :'2 17505 16 171819 31 06
Qs 16[J Q4 ) 0

GNEC:: 5P R °8§(Z"m§°

28-Pin DIP 32-Pin PLCC
{300 and 600 Mil) See Mech. Drawing
See Mech. Drawings Sect. 16, Pg. 11
Sect. 16, Pgs. 184

PIN DESCRIPTION

w - WRITE

R - READ

RS - RESET

FL/RT - First Load/Retransmit

Do.s - Data in

Qo.8 - Data Out

X - Expansion In

XO/MF - Expansion Out/Half Full

FF - Full Flag

EF - Empty Flag

Vcc -5 Volts

GND - Ground

NC - No Connect

DS2009 512 x 9 FIFO, with the exceptions listed in the
notes for DC Electrical Characteristics of the DS2009
data sheet. Refertothe DS2009 data sheet for detailed
device description.
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DALLAS

SEMICONDUCTOR

DS2011
2048 x 9 FIFO Chip

FEATURES

© First-in, first-out memory-based architecture
® Flexible 2048 x 9 organization

® Low-power HCMOS technology

® Asychronous and simultaneous read/write

¢ Bidirectional applications

¢ Fully expandable by word width or depth

© Empty and full warning flags

o Half-full flag capability in single-device mode
® Retransmit capability

© High performance

. Availal:le in 50ns, 65ns, 80ns, and 120ns access
times
¢ Industrial temperature range -40°C to +85°C avail-

able, designated N, in 50ns, 65ns, 80ns, and 120ns
access.

DESCRIPTION

The DS2011 FIFO Chip implements a first-in, first-out
algorithm featuring asynchronous read/write opera-
tions, full, empty, and half-full flags, and unlimited ex-
pansion capability in both word size and depth. The
DS2011 is functionally and electrically equivalent to the

PIN ASSIGNMENT
wrje 28
Ds 2 27
D33 26
D2 4 25
D105 24
_DOE 6 23
X Oz 22
FFOg 21
g 20
Qi1 4o 19
Q2] 44 18
@0 12 7 L
Qs8] 160 Q4 .
GN[E:: 150 R 88?.,%‘:38
28-Pin DIP
(300 and 600 Mil) 32-Pin PLCC
See Mech. Drawings See Mech. Drawing
Sect. 16, Pgs. 18 4 Sect. 16, Pg. 11
PIN DESCRIPTION
) -WRITE
R - READ
RS -RESET
FLURT - First Load/Retransmit
Do.s - Data In
Qo.8 - Data Out
Xi - Expansion In
XO/HF - Expansion Out/Half Full
FF - Full Flag
EF - Empty Flag
Vee - 5Volts
GND - Ground
NC - No Connect

DS2009 512 x 9 FIFO Chip, with the exceptions listed in
the notes for DC Electrical Characteristics of the
DS2009 data sheet. Refer to the DS2009 data sheet for
detailed device description.
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DALLAS

SEMICONDUCTOR

DS2012
4096 x 9 FIFO Chip

FEATURES

® First-in, first-out memory-based architecture
® Flexible 4096 x 9 organization

® Low-power HCMOS technology

® Asychronous and simultaneous read/write

® Bidirectional applications

® Fully expandable by word width or depth

© Empty and full warning flags

o Half-full flag capability in single-device mode
© Retransmit capability

e Available in 50 ns, 65 ns, 80 ns, and 120 ns access
times

® industrial temperature range -40°C to +85°C
available, designated N, in 50 ns, 65 ns, 80 ns, and
120 ns access times

DESCRIPTION

The DS2012 FIFO Chip implements a first-in, first-out
algorithm featuring asynchronous read/write opera-
tions, full, empty, and half full flags, and unlimited expan-
sion capability in both word size and depth. The DS2012
is functionally and electrically equivalent to the DS2009

PIN ASSIGNMENT
wrjte 28[7] VCe 2002
DBEZ 27[1 D4
himE] 261 D5
ST A
0105 240107 iy 27[] NC
Doe BLFURT 3 14 26| FLRT
X 07 2R &, 25[] BS
FFg 21 EF 24l] EF
aoe 20 ] XO/HF 23[] XOTF
Q1 10 ::gg: nef]12 22[] a7
:E:; whos 0213416 2106

s = 882938

28-Pin DIP (600 Mil) 32-Pin PLCC
See Mech. Drawing See Mech. Drawing
Sect 16, Pg. 4 Sect. 16, Pg. 11

PIN DESCRIPTION

w -WRITE

R - READ

RS - RESET
L/RT - First Load/Retransmit

Do.s - DataIn

Qo.g - Data Out

Xi - Expansion In

XO/HF - Expansion Out/Half Full

FF - Full Flag

EF - Empty Flag

Vee - 5 Volts

GND - Ground

NC - No Connect

512 x 9 FIFO Chip, with the exceptions listed in the
notes for DC Electrical Characteristics of the DS2009
data sheet. Refer to the DS2009 data sheet for detailed
device description.

012292 11
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DS2013

DALLAS

SEMICONDUCTOR

DS2013
8192 x 9 FIFO Chip

FEATURES
® First-in, first-out memory-based architecture

® Flexible 8192 x 9 organization

® L ow-power HCMOS technology

@ Asychronous and simultaneous read/write

© Bidirectional applications

© Fully expandable by word width or depth

© Empty and full warning flags

o Half-full flag capability in single-device mode
® Retransmit capability

® Available in 50 ns, 65 ns, 80 ns, and 120 ns access
times

® Industrial temperature range -40°C to +85°C avail-
able designated N, in 50 ns, 65 ns, 80 ns, and 120 ns
access times

DESCRIPTION

The DS2013 8192 x 9 FIFO Chip implements a first-in,
first-out algorithm, featuring asynchronous read/write
operations, full, empty, and half-full flags, and unlimited
expansion capability in both word size and depth. The
DS2013 is functionally and electrically equivalent to the

PIN ASSIGNMENT

w e 28] VvCC
psj2 271 D4
D33 26[1 D5
p20]4 25[1 D6
D15 241 D7
pode 23 0 FURT
Xz 221 RS
FFOg 21O EF
oole 20 [} XO/HF
[«1]m BT 19[1Q7
Q20 44 187 Q6

(e <1 PPY 170 Q5
Qs 13 16104

GNDO 14 15[1R

28-Pin DIP (300 and 600 Mil)
See Mech. Drawings — Sect. 16, Pgs. 1 & 4

EIN DESCRIPTION

w -WRITE

R - READ

RS - RESET

FL/RT - First Load/Retransmit

DO  -Dataln
Q% - DataOut

Xl - Expansion In

XO/HF - Expansion Out/Half Full
FF - Full Flag

EF - Empty Flag

Vee -5 Volts

GND - Ground

NC - No Connect

DS2009 512 x 9 FIFO with the exceptions listed in the
notes for DC Electrical Characteristics of the DS2009
data sheet. Refer to DS2009 512 x 9 FIFO Chip data
sheet for detailed device description.

011302 1/1
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DALLAS

SEMICONDUCTOR

DS2015
Quad Port Serial RAM Chip

FEATURES

® Four partitioned easy access ports
® No arbitration required

® Message flag for each port

® Low pin-count serial access

® Simultaneous multiport reads

® Message length of up to eight bytes
® Low-power CMOS

® Space saving 18-pin DIP

® Directly interfaces to thé DS1206 Phantom Serial
Interface Chip

® Provides a low cost interconnect for up to four
microprocessor based systems

DESCRIPTION

The DS2015 Quad Port Serial RAM Chip is a low-cost
device which can loosely couple up to four micropro-
cessors or microcontrollers. Arbitration is handled by
protocol and a message center which forces discipline
and prevents collisions. Eachport has accessto all oth-
er ports for reading information and can write informa-
tion only in its own memory area. The memory space for

PIN ASSIGNMENT

AsTo [ |1 18] vec
co[l2  17[] mET
pao [ 3 16[] cLka
mo[]4 15 ] DQ3
wi[]s 14[] W8
a1 e 13:|iE
cki[]7  12[] paz
mrilje  i[] ok
anp [ o 10[] RST2

18-Pin DIP (300 Mil)
See Mech. Drawing
Sect. 16, Pg. 1

PIN DESCRIPTION

RSTO0-RST3 Port 0 - Port 3 Reset
D/Q0-D/Q3 Port 0 - Port 3 Data /O
CLKO-CLK3 Port 0 - Port 3 Clock

MoO-M3 Port 0 - Port 3 Message Ready
GND Ground

Vece +5 Volts

each port is 64 bits. Access to and from each porttakes
place over a 3-wire serial bus. The serial bus keeps pin
count low while affording sufficient bandwidth to accom-
modate loosely coupled system communication. Each
portalso has a message flag which can be used towarn
of message ready conditions.

121791 1/8
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OPERATION

The DS2015 has four separate three-wire serial ports.
Each port has direct read and write access to eight mes-
sage bytes of RAM which are designated as belonging
to that particular port. In addition, each port has read
only access to three groups of eight message bytes,
each of which are designated as belonging to the three
other ports. Messages are sent between any port by
reading and writing the eight message bytes of the four
ports. Anoptional check byteis provided for each group
of eight message bytes to verify data integrity (see Fig-
ure 1). All of the cells within the RAM matrix are quad-
ported and can be read simultaneously from four differ-
ent directions. This reduces arbitration to concerns of
write operations only.

Each of the four three-wire serial ports contains a three-
byte protocol register which defines access to the RAM,
and sets the discipline which controls arbitration be-
tween the four ports.

Protocol Register
Thefirst byte of the protocol registeris called the port se-
lect (see Figure 2). This byte contains an eight-bit pat-
tern which must match the first 8 bits sent on an active
~ port or any further activity will be ignored (Figure 3). A
port is active when the reset line is inactive (high) and
the CLK input is transitioning. The first eight bits are
sentinto a port on the D/Q line. The second byte of the
protocol register contains eight bits of status information
about activity on allfourports. Thisbyte, calledthe mes-
sage center, is read only and divided into two nibbles:
messages sent and mailbox. Thefirst fourbits tell which
messages the port has sent to other ports that have not
been received. By reading these four bits, the inquiring
portknows not to send new messages becauss all the
receiving ports have not read to a previously sent mes-
sage. Each message sent bit is cleared when the re-
ceiving port reads the last bit of its message or the RST
input of the receiving port is driven low. The next four
bits of the message center provide each port with the
knowledge of pending messages which are ready for
reading and the number of the port or ports which are
sendingthe message(s). These bits are set by the des-
tination bits of each port when a sending port finishes
writing the last bit of a message. The mailboxes are
read only bits. All message center bits aredrivenouton
the DQ line while RST is inactive and the clock is transi-

tioning. The third byte of the protocol register contains
the execution code. The execution code byte is also di-
vided into two four bit nibbles: the action code and the
destination. This byte is write only and data is input on
the D/Q line with RST inactive and the CLK input transi-
tioning. The action code bits have only three patterns
which will allow subsequent action to take place (Figure
3). An action code of four zeros (0000) calls for a read
message action to occur in one of the four sections of
the Quad Port RAM as specified by the destination bits.
A read message can occur to only one port and, there-
fore, only one destination bit can be set for an action
code of 0000. Once a destination bit is set, a complete
message of eight bytes must be read in order to reset .
the message sent bit in the sending port’s protocol reg-
ister. An action code of a one and three zeros (1000)
calls for a write message action to be performed. Awrite
message can only be written in the section of the Quad
Port RAM that is identified with the sending port. How-
ever, a message which is written by a sending port can
be directed to one or more ports by the destination bits.
The destination bits will cause the mailbox bits in the
protocol register of each port which is to receive the
message to be set to logic one as soon as the last bit of
the message is written by the sending port. An action
code of two ones and two zeros (1100) calls for a write
message action to be performed with more data com-
ing. This action code works exactly the same as a stan-
dard write message action with one exception. The
check byte which follows an eight-byte message is driv-
en to a special code which, when read by a receiving
port, indicates that more messages willbe coming. This
information can be used by a receiving port to reduce
the overhead of constantly polling for new messages.

Quad Port RAM

As mentioned, each port has direct read and write ac-
cess to eight message bytes and read access to three
groups of eight message bytes. Once the protocol reg-
ister has been correctly accessed, one of the four sec-
tions of the Quad Port will be read or that section of the
Quad Port RAM which is dedicated to the transmitting
port will be written. When sending a message, all eight
messagebytes must be written. When receiving a mes-
sage, all eight of the message bytes should be read. If
fewer than all eight bytes are accessed, the message
centers may be incorrect and errant communications

. between ports can result.
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QUAD PORT BLOCK DIAGRAM Figure 1

El q gl
=
—i PROTOCOL |
! REGISTER |}
\PORT (]
- ©@
3 5
o 8 BYTES + 1 CHECK BYTE o
A L
RST / —————————————— \ . RBST
)
LK | OF ox| CLK
LK i 8 BYTES + 1 CHECK BYTE St oo
D/Q |9 =2
—=o | ] oo+
o > o[-
TF 8 BYTES + 1 CHECK BYTE _F
8 BYTES + 1 CHECK BYTE
QUAD PORT RAM MATRIX / PORT 2
| PROTOCOL [*
EG STE‘R
o
EERL
Check Byte sending port is writing a new message while the receiv-

A check byte (byte 11) is provided at the end of each of
the eight message byte groups. The check byte is read
only and provides information to a receiving port. Read-
ing the check byte code is optional and may not be nec-
essary in applications where software discipline is strin-
gent enough to avoid accidental collisions between
messages sent and messages received. Threedifferent
codes give status to a receiving port about the message
which has just been read (Figure 3): good data, cor-
rupted data, and good data with more data coming.
When the check byte is read with a good data code, the
data which is read by a receiving port is correct and val-
id. This check byte code assures the receiving port that
a sending port is not writing a new message while the
receiving port is attempting to read the previous mes-
sage. Whenthe check byte is read with a corrupted data
code, the data which is read by a receiving port is sus-
pect. This check byte warns the receiving port that the

ing port is reading an older message. When the check
byte is read with agood data and more coming code, the
data which is read by a receiving port is correctand valid
and additional messages will follow. This check byte
code canbe usedby areceiving portto reduce the over-
head of constant polling. If the check byte indicates that
a new message will follow, the recsiving port is warned
to expect a new message.

Polling vs. Message Flags

The DS2015 Quad Port Serial RAM Chip has two meth-
ods of warning the sending and receiving ports of im-
pending message status. The software method of poll-
ing avoids the complication of additional hardware
which is required to connect the message ready pins to
a host sending/receiving unit. Polling is accomplished
with a receiving unit by satisfying the port select byte of

121791 3/8
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the protocol register and reading the message center.
When a port is being polled, care should be taken to
avoid entering the execution code portion of the proto-
col register. When polling a port, communications can
be terminated by taking the RST input signal low. An al-
ternate method of alerting a host sending/receiving unit
of impending message status is to use the message
ready signals to interruptwhen a messageis ready tobe

read. The message ready pins (M0-M3) aredrivento an
active state (low) when a sending port has written the
last bit of the eight message bytes and RST of the send-
ing portis settothe inactive state (low), provided the ap-
propriate destination bit is set. When the message
ready pin is set to an active state, a receiving unit can
execute a software routine to service the interrupt and
read the pending message.

QUAD PORT RAM MESSAGE TRANSACTION Figure 2

QUAD PORT RAM MESSAGE TRANSACTION

PORTSELECT
BYTE 0 X X X X X X X X [+
s
w
7
MAIL BOX | MESSAGE SENT &
w
o
BYTE 1 0 1 2 3 0 1 2 3 MESSAGE CENTER > §
2
DESTINATION | ACTION CODE Q
EXECUTION CODE | &
BYTE 2 0 1 2 3 X X X X le <
MESSAGE BYTE 0
BYTE 3 -
BYTE4 MESSAGE BYTE 1
) =
L é
[
BYTE9 MESSAGEBYTE6 > X
a
o
<
2
o
MESSAGE BYTE 7
BYTE 10
BYTE 11 X | x| x| x| x| x| X | X |e]CHECKBYE

NOTE: BITS WHICH ARE SET EQUAL LOGIC ONE.
BITS WHICH ARE CLEAR EQUAL LOGIC ZERO
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PORT SELECT CODE Figure 3

All message transactions are initiated by driving the
RST port input high. The RST input serves two func-
tions. First, itturns on control logic which allows access
to the protocol register. Second, the RST signal pro-
vides a method of terminating message transfer. Care
must be taken when terminating a message transfer to
avoid errant information in the message center. The fol-
lowing rules will avoid all problems.

MSB LsB
1 1 0 0 1 0 1 1 PORT 0
1 1 0 1 1 0 1 1 PORT 1
1 1 1 0 1 0 1 1 PORT 2
1 1 1 1 1 0 1 1 PORT 3
ACTION CODES
MSB LSB
0 0 0 0 READ
1 0 0 0 WRITE
1 1 0 e WRITE DATE,
MORE COMING
CHECK BYTE CODES
MSB LsSB
0 1 0 1 0 1 0 1 GOOD DATA
1 0 1 0 1 0 1 0 CORRUPTED DATA
GOOD DATA,
0 ! 0 ! ! 0 ! 0 MORE COMING
RST Control 1. While polling the message center for new messages,

always terminate the transaction by driving RST low af-
ter completing a read of the message center byte and
before entering the execution code byte.

2. When sending a message, all eight message bytes
mustbe written. If fewer than eightbytes are written, the
mailbox bit of the destination port(s) may notbe set and
the check byte may indicate corrupted data.

12179158
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3. Whenreceiving a message, all eight bytes should be
read. However, if RESET is used to terminate a mes-
sage which is being read, the message sent bit and the
mailbox bit are cleared as RST is driven low. When
reading a message, the check byte is optional and can
be either read or ignored.

CLOCK CONTROL
A clock cycle is a sequence of a falling edge followed by
a rising edge. For message inputs, the data must be

QUAD PORT MESSAGE TRANSFER Figure 4

valid during the rising edge of the clock cycle. Protocol
bits and message bits are input on the rising edge of the
clock. Protocol bits and message bits are output on the
falling edge of the clock. All message transfer termi-
nates if RST is low and the D/Q pins willthengo to a high
impedance state. When message transfer is terminated
using RST, the transition of RST must occur while the
clock is at high level to avoid disturbing the last bit of
data. Figure 4 illustrates message transfer.

Vs 0 7
0 1 2 23

JJ/( Js’ _/Cf
<oa[o1 [ Tarpao][pai] 7~ Jpeedpaef ao [a1 [~ [T as [ a7
A P o

\ /\

/\ /

PROTOCOL READ OR WRITE CHECK
REGISTER 64 BITS BYTE
ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground -1.0Vto 7.0V
Operating Temperature 0°C to 70°C
Storage Temperature -55°C to 125°C

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-

mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Logic 1 ViH 20 Voo +0.3 v 1
Logic 0 Vi -0.3 +0.8 \ 1
Supply Vee 4.5 5.0 55 v 1

121791 6/8
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DC ELECTRICAL CHARACTERISTICS (0°C to 70°C, Vg =5V = 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

Input Leakage % -1 1 pA

Output Leakage Lo 1 pA

Output Current @ 2.4V loH -1 mA

Output Current @ .4V loL +4 mA m

Supply Current lce 6 mA 2

CAPACITANCE (ta=25°C)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

Input Capacitance Cin 5 pF

Output Capacitance Cout 7 pF

AC ELECTRICAL CHARACTERISTICS (0°Cto 70°C, Ve =5V £+ 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

Data to CLK Setup toc 35 ns

CLK to Data Hold tcon 40 ns

CLK to Data Delay tcop 125 ns

CLK Low Time toL 125 ns

CLK High Time tcH 125 ns

CLK Frequency toik DC 4.0 MHz

CLK Rise and Fall tr. tp 500 ns

RST to CLK Setup tec 1 us

CLK to RST Hold teew 40 ns

RST Inactive Time tewH 125 ns

RST to VO High Z tepz 50 ns

RST to Message Ready tpr 100 ns
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TIMING DIAGRAM-WRITE DATA TRANSFER Figure 5
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TIMING DIAGRAM-READ DATA TRANSFER Figure 6

tcnz
OUTPUT

TIMING DIAGRAM-MESSAGE READY Figure 7

RST ON ANY WRITING PORT

\
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PORT FLAGS MO - M3 | )g[:

NOTES:
1. All voltages are referenced to ground.

2. All outputs are open.
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APPLICATION NOTE

Memory devices and systems are diversifying and be-
coming more complex out of necessity to support infor-
mation processing needs. The need to centralize data
storage in multiprocessor applications challenges both
hardware and software designers. New ways must be
found that consolidate system information that is con-
trollableby more than onebus. Inaddition, systems are
becoming more power conscious, particularly portable
systems as they typically rely on some kind of recharge-
able battery for power. For systems where shared bus
access requirements are infrequent, but require many
megabytes of memory to be transferred, a shared mass
storage device such as a floppy disk drive or networked
hard disk drive may suffice. However, for frequent, low
density access, media such as hard drives or floppy dis-
kettes are impractical and would greatly slow the rate at
which data could be stored and retrieved. The DS1609
Dual Port Ram has been specifically designed to be
able to meet high frequency, low volume data storage
and retrieval between two asynchronous systems.
With its ability to operate at voltages as low as 2.5 volts,
the DS 1609 also fits easily into any portable application
where power availability is limited.

PIN CONFIGURATION

PORT A PORT B
AD7, [ 1 ~ 24 [ vee
ADs, [ 2 23 [] ©Fp
AD5, [ 3 22 [] CEg
AD4, [] 4 21 [ WEg
AD35 [] 5 20 [J ApDog
AD2, [] 6 19 [] AD1g
AD1,[] 7 18 [] AD2zy
ADO, [] 8 17 [} AD3g
WE,[] o 16 [] AD4g
CEA[] 10 15 [ AD5g
OE; [ 1 14 ADég
GND [] 12 13 AD7g
DS1609
24 PIN DIP {600 mil)
PORT A PORT B
AD7, OO 1 24 Vee
ADs, OI 2 23 OEg
AD5, OO 3 22 CEp
AD4, OO 4 21 WEg
AD3, OO 5 20 ADOg
AD2, OI] 6 19 AD1g
AD1, OO 7 18 AD2g
ADO, O] 8 17 AD3g
WE, O 9 16 AD4g
CE, 0T 10 15 AD5g
OE, OO 11 14 AD6g
GND O 12 13 AD7g
DS1609S
24 PIN SOIC (300 mil)

PIN DESCRIPTION

PIN NAME DESCRIPTION

Vee +5 VOLT SUPPLY

GND GROUND

ADO-AD?7 PORT ADDRESS/DATA
CE PORT ENABLE

OE OUTPUT ENABLE

WE WRITE ENABLE

The type of bus which may be connected to either port
of the DS1609 is not limited to system level. A multi-
plexed microprocessor address and data bus can be
connected directly to either or both ports of the DS1609.
The device can be controlled from either bus port sepa-
rately by only three signals, OE, CE, and WE. The ob-
vious disadvantage of the multiplexed bus is the slightly
reduced system performance because address and
data information is being transmitted serially. The
equally obvious advantage is the reduced pin count
achievable by multiplexing the addressing and data
buses.

Read/Write access of either port is transferred as 8 bits
address, followed by 8 bits of data. In areadcycleto a
port, WE is inactive, and the cycle is initiated when CE
goes active, which with the address latched, data is re-
trieved underthe control of OE. The rising edge of either
CE or OF terminates the read cycle. For a write cycle,
OE is inactive, and CE becoming active latches the ad-
dress to be accessed, with WE becoming active.

The DS1609 dual port RAM has a special cell design
that allows for simultaneous accesses from two ports.
Because of this cell design, no arbitration is required for
read cycles occurring at the same instant. However, an
argument for arbitration can be made for reading and
writing the cell at the exact same instant or a write from
both ports at the same instant. If a write cycle occurs
while aread cycle is in progress, the read cycle will likely
recover either the old data or new data and not some
combination of both. However, the write cycle will up-
date the memory with correct data. Simultaneous write
cycles to the same memory location pose the additional
concern that the cell may be in contention causing a me-
tastable state. Depending on the timing of the write
cycles of port A and port B, the memory location could
be left containing the data written from port A or the data
from port B or some combination thereof. However, both
concerns expressed above can be eliminated by disci-
plined system software design. A simple way to assure
that read/write contention does not occur is to perform
redundant read cycles. Write/write contention needs
can be avoided by assigning groups of addresses for
write operations to one port only. Groups of data can be
assigned check sum bytes which would guarantee cor-
rect transmission. A software arbitration system using
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a “mail box” to pass status information can also be
employed. Each port could be assigned a unique byte
for writing status information which the other port would

read. The status information could tell the reading port
if any activity is in progress and indicate when activity is
going to occur.

FIGURE 1: DS1609 DUAL PORT INTERFACE TO INTEL 8086 MICROPROCESSOR

{5

LOCK/(WR) |

ADo_7
ADz [] 1 400
g 2 39 0
DECODER gs ssp
o4 70
Os 36 0
g e 350
d 7 soss 3P
ADx ] 8 3p
AD, ([ o 320 RD
ADg [ 10 31
U aps O 1 300
AD, O 12 20[
AD; [ 13 28 [
AD, [ 14 27
AaD, O 15 26 0
AD, [ 16 25 0 ALE
J_U 17 24
o 18 230
g 19 220
o 20 21

av
PORT A PORT B
EAE 1 - 24 1 Vee
AD6, [ 2 23 [] OEg<+—]
ADs, [ 3 22 [ CEg=] <
L AD4s O] 4 pgieoe 2! P WEs* | &
AD3, [ 5 20 [J ADo §
AD2, [ 6 19 0 @ w
ADIA [T 7 18 [] AD2 g
_l [ADOA [] 8 17 [] AD3 <
WE [ 9 16 [] AD4g|
———»CEA[] 10 15 [ AD5
»OEA[] 1 14 [] AD§
—EGNDE 12 13 [ AD?

The DS1609 is ideally suited for small microprocessor
based systems which frequently utilize dedicated 8 bit
multiplexed address/data busses the following exam-
ples deal with interfacing with the Intel 8086/8088 series
and the Motorola HC11 series microprocessors.

For implementation with the Intel 8086/8088 micropro-
cessor family, the address/data pins of either port may
be tied directly to the lower 8 address data lines of the
Intel 8086 or 8088 microprocessor (Figure 1). The RD
pin from the microprocessor provides the OE input to
the port on the DS1609, while WR provides the WE in-

putto the port. The port's CE inputmay be conditioned
by a system decoder, which would require the 8086’s
ALE output as an input to provide address latching.
Several of the unused address/data lines from the 8086
would also be required as inputs to indicate where the
DS1609resides inthe system memory map. Inapplica-
tions where multiple DS1609 ports are required, multi-
ple CE outputs could be provided from a system decod-
er using the ALE signal from an Intel 8086/8088 with
user specified address lines to generate multiple chip
selects (Figure 3).
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FIGURE 2: MOTOROLA HC11 EXPANDED MODE

g1 ~ ep
d 2 (0
s 46 ]
04 Hon a5y v
O s 41
O s 430
g : :fg PORT A PORT B
g ° ;gg 01~ 20 [0 Ve
g 3s ) AD7 Aoex L 2 2 1] Ok
o 2 37 ] ADs ADs, [ 3 22:]CEB<-—<
g 1 36 [] ADs AD4, [} 4 pgre0e 21 [ WEpe— &
E :; ;ﬁg% >ADG,.E5 20 [1 ADog §

16 n b A2 a2, [ & 19 [1 AD1g o
g u c
o 7 321 AD1 a1 0 7 18 [J AD2g 8
0 18 31 [J ADO ADOA[: 8 17:lAD3B
g ;2 :gg »OE [ o 16 [1 AD4ag
a2 28 [H AW = WE O 10 15 [1 Apsg
O 22 27 0 » CEx [ 11 14 [J Apeg
E i 33 ' ano O 12 13 [1 AD7g

SYSTEM
DECODER
Ax—Az >
1

For implementation with the Motorola HC11 micropro-
cessor family, the address/data pins of either port on a
DS 1609 may be directly ties to port C of an HC11 operat-
ing in expanded mode (Figure 2). Address pins from
portB of the HC11 (Ag— A45) may be used to provide the
DS1609’s location in the system memory map. The E
signal, whichis also an inputtothe HC11, provides abus
clock to the system decoder indicating whether the
‘HC11 is in an address or data cycle. The R/W input to
the decoder indicates whether the HC11 is writing or
reading data in a data cycle. From these inputs, a sys-
tem decoder can provide OE, WE, and CE outputs to
DS1609. For applications where more density is re-
quired, two DS1609's may be used. The same inputs,
including a user selected combination of address lines
Ag— A4s can be used to provide OE, WE, and multiple
CE signals for individual DS1609 devices (Figure 4).

The DS1609 may be used with other microprocessors
without multiplexed busses, which have a separate ad-
dress and data bus.
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FIGURE 3: MULTIPLEXED INTERFACE

(72}
INTEL Jr I 2
8086/8088 PORT A DS1609 PORT B @
=
AD; AD; AD, 3
ADg ADg ADg 2
ADs ADg ADg 7]
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WR WE WE <
ADys CE CE = S
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WE WE
CE CE <—|
FIGURE 4: MOTOROLA HC11 EXPANDED MODE MULTIPLE DS1609’S
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The DS1609 can be used as a go between with non—
multiplexed microprocessors such as the Intel 386 or
Motorola 68030. Processor cycles to and from a

DS1609 must then be multiplexed specifically for the
DS1609’s address/data/bus. An example implementa-
tion is shown below (Figure 5).

FIGURE 5: SAMPLE IMPLEMENTATION; NON-MULTIPLEXED BUS

g
In @
o, E =
D4 24 PORT A DS1600 PORT B &
NON-MULTIPLEXED Ds 157 AD; AD, §
EXTERNAL BUS OR ADg ADg x
MICROPROCESSOR Do ST ap,—ap, | ADs ADs 8
_I —t1 AD, AD,
A7 w E > ADg ADg | N
AD, AD,
As 74F AD; AD; | N
As 157 ADo—AD; | ADp ADy
OE OE je—
Ao S — WE WE
CE CE

T U

Inthis implementation, the lower 8 bits of a microproces-
sor’s address bus and data bus are connected to the
multiplexed address and data inputs using two 74F157
quad 2 input muttiplexers. Each ofthe 74F157 devices
takes 4 address and 4 data inputs originating from a mi-
croprocessor or an external bus master. The 74F157s
produce four outputs of multiplexed address/data infor-
mation which can then be used by a DS1609 port. The
E inputs of each 74F157 may be tied to ground. The S
inputs on the 74F157’s become control logic, and direct
switching back and forth between passing the address
lines or the data lines. Read and write enabling signals
must be provided by the microprocessor or external bus
master.

IN SUMMARY

The DS1609 Dual Port RAM is tailored for use with 8 bit
multiplexed address/data bus microprocessors. The

DS1609's unique asynchronous dual port access al-
lows a system design to provide a 256 bytewide regis-
ters which may be shared by two independent micropro-
cessors. Multiple DS1609's may be tied together in a
system to provide for 3 microprocessors having access
to two 256 byte memories. Because of the multiplexed
address/data bus, pin count and cost are kept to a mini-
mum while providing for the unique asynchronous ac-
cess. For systems which do not have a multiplexed ad-
dress/data bus, minimal logic can convert separate
address and data lines into a multiplexed address/data
bus usable by the DS1609.

Intel, 8086, 8088, and 386 are trademarks of Intel Cor-
poration. Motorola, HC11, and 68030, are trademarks
of Motorola, Inc.
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DS1220AB/AD

DALLAS

SEMICONDUCTOR

DS1220AB/AD
16K Nonvolatile SRAM

FEATURES
e Data retention in the absence of V¢

o Data is automatically protected during power loss

® Directly replaces 2K x 8 volatile static RAM or
EEPROM

® Unlimited write cycles

® Low-power CMOS

® Over 10 years of data retention
e Standard 24-pin JEDEC pinout

® Available in 100ns, 120ns, 150ns, or 200ns read
access times

® Read cycle time equals write cycle time

o Lithium energy source is electrically disconnected to
retain freshness until power is applied for the firsttime

® Optional +5% and +10% operating range

® Optional industrial temperature range of -40°C to
+85°C, designated IND

DESCRIPTION

The DS1220AB and DS1220AD are 16,384-bit, fully
static, nonvolatile RAMs organized as 2048 words by 8
bits. Each NV SRAM has a self-contained lithium ener-
gy source and control circuitry that constantly monitors
V¢ for an out-of-tolerance condition. When such a
condition occurs, the lithium energy source automati-
cally switches on and write protection is unconditionally
enabled to prevent garbled data. The NV SRAM can be

PIN ASSIGNMENT

w (B

A6

o

r

nr

A2 19 B| at0
A 18 | ce
A0 17 B| oa7
DQo 16 f| pos
pa 15 [§| oas
DQ2 14 [ pae
ano|B 12 13 | pas

24-PIN ENCAPSULATED PACKAGE
(720 Mil Extended)

PIN DESCRIPTION

Ag-Aqo - Address Inputs
CE - Chip Enable
GND - Ground
DQo-DQ7 - Data In/Data Out
Vce - Power (+5V)
WE - Write Enable
OE - Output Enable

used in place of existing 2K x 8 SRAMs directly conform-
ing to the popular bytewide 24-pin DIP standard. The
DS1220AB/AD also matches the pinout of the 2716
EPROM or the 2816 EEPROM, allowing direct substitu-
tion while enhancing performance. There is no limit on
the number of write cycles that can be executed and no
additional support circuitry is required for microproces-
sor interface.

4-1
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DS1220AB/AD

OPERATION

READ MODE

The DS1220AB and DS1220AD execute a read cycle
whenever WE (Write Enable) is inactive (high) and CE
(Chip Enable) is active (low). The unique address spe-
cified by the 11 address inputs (Ag-A1 ) defines which of
the 2048 bytes of data is to be accessed. Valid data will
be available to the eight data output drivers within tacc
{Access Time) after the last address input signal is
stable, providing that the CE and OE (Output Enable)
access times are also satisfied. If OE and CE access
times are not satisfied, then data access must be mea-
sured from the later occurring signal (CE or OE) and the
limiting parameter is either tco for CE ortog for OE rath-
er than address access.

WRITE MODE

The DS1220AB and DS1220AD are in the write mode
whenever the WE and CE signals are in the active (low)
state after address inputs are stable. The latter occur-
ring falling edge of CE or WE will determine the start of
the write cycle. The write cycleis terminated by the ear-
lier rising edge of CE or WE. All address inputs mustbe
kept valid throughout the write cycle. WE must return to
the high state for a minimum recovery time (twg) before
another cycle can be initiated. The OE control signal
should be kept inactive (high) during write cycles to
avoid bus contention. However, if the output bus has
been enabled (CE and OF active) then WE will disable
the outputs in topw from its falling edge.

ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground
Operating Temperature

Storage Temperature

Soldering Temperature

DATA RETENTION MODE

The DS1220AB provides full functional capability for
Ve greater than 4.75 volts and write protects by 4.5V.
The DS1220AD provides full functional capability for
Vcc greater than 4.5 volts and write protects by 4.25V.
Data is maintained in the absence of Vg without any
additional support circuitry. The nonvolatile static RAM
constantly monitors Vgc. Should the supply voltage
decay, the RAM automatically write protects itself. All
inputs to the RAM become “don’t care” and all outputs
are highimpedance. As V¢ falls below approximately
3.0 volts, the power switching circuit connects the lithi-
um energy source to RAM to retain data. During pow-
er-up, when V¢ rises above approximately 3.0 volts, .
the power switching circuit connects external Vg to the
RAM and disconnects the lithium energy source. Nor-
mal RAM operation can resume after V¢ exceeds 4.5
volts for the DS1220AD and 4.75 volts for the
DS1220AB.

SHIPPING AND START-UP

The DS1220AB/AD is shipped from Dallas Semicon-
ductor with the lithium energy source disconnected,
guaranteeing full energy capacity. When V¢ is first
applied at a level of greater than Vyp, the lithium energy
source is enabled for battery backup operation.

-0.3Vto +7.0V

0°C to +70°C; -40°C to +85°C for IND parts
-40°C to +70°C; -40°C to +85°C for IND parts
260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS {0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES '
DS1220AB Power Supply Voltage Vee 475 5.0 5.25 \
DS1220AD Power Supply Voltage Vee 4.50 5.0 5.50 \
Logic 1 Vin 22 Vee v
Logic 0 Vi 0.0 +0.8 v

011592 2/7
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DS1220AB/AD

(0°C to 70°C; Voe=5V + 10% for DS1220AD)

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; V=5V + 5% for DS1220AB)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage Current I -1.0 +1.0 pA
/O Leakage Current lio -1.0 +1.0 1.
CEZV".' SVCC
Output Current @2.4V loH -1.0 mA
Output Current @0.4V loL 20 mA
Standby Current CE = 2.2V lcest 5.0 10.0 mA
Standby Current CE = Vgc-0.5V |cc52 3.0 5.0 mA
Operating Current tcyc=200ns lecot 75 mA
(Commercial)
Operating Current tcyc=200ns lccot 85 mA
(Industrial)
Write Protection Voltage V1p 45 4.62 4.75 v
(DS1220AB)
Wirite Protection Voltage Vtp 425 437 45 \
(DS1220AD)
DC TEST CONDITIONS
Outputs open.

All voltages are referenced to ground.

CAPACITANCE (ta=25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 10 pF
Input/Output Capacitance Cvo 5 12 pF

(0°C to 70°C; Vc=5.0V + 10% for DS1220AD)
AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Vce=5.0V + 5% for DS1220AB)

PS1220AB/AD-100 | DS1220AB/AD-120 | DS1220AB/AD-150 | DS1220AB/AD-200

PARAMETER |[SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |UNITS | NOTE
Read Cycle tac | 100 120 150 . 200 ns
Time
Access Time tacc 100 120 150 200 ns
OE to Output toe 50 60 70 100 ns
Valid
CE to Output tco 100 120 150 200 ns
Valid
OE orCE to tcoe| 5 5 5 5 ns 5
Output Active
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Output Load: 100pF + 1TTL Gate

Input Pulse Levels: 0V - 3.0V

Timing Measurement Reference Levels
Input: 1.5V
Output: 1.5V

Input Pulse Rise and Fall Times: 5ns

DS1220AB/AD-100 | DS1220AB/AD-120 | DS1220AB/AD-150 | DS1220AB/AD-200
PARAMETER |SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTE
Output High Z top 35 35 35 35 ns 5
from Deselec-
tion
Output Hold ton 5 5 5 5 ns
from Address
Change
Write Cycle twe | 100 120 150 200 ns
Time
Write Pulse twp 75 90 100 150 ns 3
Width
Address Setup taw 0 0 0 0 ns
Time
Write Recovery | twr 10 10 10 10 ns
Time
Output High Z topw 35 35 35 35 ns 5
from WE
Output Active toew] 5 5 5 5 ns 5
from
Data Setup Time | tps 40 50 60 80 ns
Data Hold Time | tpy 10 10 10 10 ns
AC TEST CONDITIONS
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DS1220AB/AD

POWER-DOWN/POWER-UP CONDITION

Voo —_—
Ds12z0MB478V . N____ L__
DS1220AD 4.5V
s2v _ | \ A
tF —> 7 — D — g R
\\ \\
D |e— —»! tRec
& N\_| 2L | / T\___
_—_—/l/\ N ) L
LEAKAGE CURRENT ~
I SUPPLIED FROM L DATA RETENTION TIME N
LITHIUM CELL * o
POWER-DOWN/POWER-UP TIMING
SYM PARAMETER MIN MAX UNITS NOTES
trp CE at V) before Power-Down 0 ps 10
te Ve Slew from 4.75V to OV (CE at V) 300 ps DS1220AB
tr Vg slew from 4.5V to OV (CE at V) 300 us DS1220AD
tr Ve Slew from OV to 4.75V (CE at Vi) us DS1220AB
tp Vg slew from OV to 4.5V (CE at Vi) us DS1220AD
thec | CE at Vyy after Power-Up 2 125 ms
(ta=25°C)
SYM PARAMETER MIN MAX UNITS NOTES
tor Expected Data Retention Time 10 years 9

WARNING:
Under no circumstances are negative undershoots, of any amplitude, allowed when device is in the battery backup
mode. ,

NOTES:

1. WE is high for a read cycle.

2.OE = Vi or Vy.. If O =V} during write cycle, the output buffers remain in a high impedance state.

3. twp is specified as the logical AND of CE and WE. tyyp is measured from the latter of CE or WE going low to
the earlier of CE or WE going high.

4. tpy, tps are measured from the earlier of CE or WE going high.

5. These parameters are sampled with a 5 pF load and are not 100% tested.

6. If the CE low transition occurs simultaneously with or later than the WE low transition in write cycle 1, the out-
put buffers remain in a high impedance state during this period.

7. If the CE high transition occurs prior to or simultaneously with the WE high transition in write cycle 1, the output
buffers remain in a high impedance state during this period.

8. IfWE is low or the WE low transition occurs prior to or simultaneously with the CE low transition, the output
buffers remain in a high impedance state during this period.

9. Each DS1220AB/AD has a built-in switch that disconnects the lithium source until Vg is first applied by the
user. The expected tpp, is defined as accumulative time in the absence of V¢ starting from the time power is
first applied by the user.

10. In a power down condition the voltage on any pin may not exceed the voltage on V.
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DS1220 D NV SRAM 24-PIN (720M

DIM MIN MAX

A IN. 1.320 1.340
MM 33.53 34.04

B IN. 0.695 0.720
MM 17.65 18.29

C IN. 0.390 0.415

MM 9.91 10.54
D IN. 0.100 0.130
MM 254 3.30

E IN. 0.017 0.030
MM 0.43 0.76

F IN. 0.120 0.160
MM 3.05 4.06

c E
'R | G IN.| 0000 | o110
_r_t MM | 220 | 270
F H IN. | os00 | o630
; MM | 1490 | 1600
J IN.| o008 | o012

*lo -l K -G

<—— 11 EQUAL SPACES AT MM | 0.20 0.30
100 £010TNA K IN. | o015 0.021
MM | o038 0.53

011592 7/7
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DS1220Y

DALLAS

SEMICONDUCTOR

DS1220Y
16K Nonvolatile SRAM

FEATURES
® Data retention in the absence of Vg

® Data is automatically protected during power loss

® Directly replaces 2K x 8 volatile static RAM or
EEPROM

© Unlimited write cycles

® Low-power CMOS

® Over 10 years of data retention
¢ Standard 24-pin JEDEC pinout

® Available in 100ns, 120ns, 150ns, or 200ns read
access times

® Read cycle time equals write cycle time

o Lithium energy source is electrically disconnected to
retain freshness until power is applied for the firsttime

© Full + 10% operating range

® Optional industrial temperature range of -40°C to
+85°C, designated IND

DESCRIPTION

The DS1220Y 16K Nonvolatile SRAM is a 16,384-bit,
fully static, nonvolatile RAM organized as 2048 words
by 8 bits. Each NV SRAM has a self-contained lithium
energy source and control circuitry that constantly mon-
itors V¢ ¢ for an out-of-tolerance condition. When such
a condition occurs, the lithium energy source automati-
cally switches on and write protection is unconditionally
enabledto prevent garbleddata. The NV SRAM canbe

PIN ASSIGNMENT

A7 B 1

as (B 2

As |6 3

A B 4

s (Bs

az|Be 19 [ a0
A B 18 [ cE
Ao 17 [B| oar
DQo 16 [| pas
pat 15 | pos
ooz | 14 | pos
anp|H 12 13 [ ocs
24-Pin Encapsulated Package

(720 mil Extended)

PIN DESCRIPTION

Ag-Aro - Address Inputs
CE - Chip Enable
GND - Ground
DQy-DQy - Data In/Data Out
Vee - Power (+5V)
WE - Write Enable

OE - Output Enable

usedin place of existing 2K x 8 SRAMs directly conform-
ing to the popular bytewide 24-pin DIP standard. The
DS1220Y also matches the pinout of the 2716 EPROM
or the 2816 EEPROM, allowing direct substitution while
enhancing performance. There is no limit on the num-
ber of write cycles that can be executed and no addi-
tional support circuitry is required for microprocessor in-
terface.
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DS1220Y

OPERATION

READ MODE

The DS1220Y executes a read cycle whenever WE
{Write Enable) is inactive (high) and CE (Chip Enable) is
active (low). The unique address specified by the 11
address inputs (Ag-A1 ) defines which of the 2048 bytes
of data is to be accessed. Valid data will be available to
the eight data output drivers within tacc (Access Time)
after the last address input signal is stable, providing
that CE and OE (Output Enable) access times are also
satisfied. If OE and CE access times are not satisfied,
then data access must be measured from the later
occurring signal (CE or OE) and the limiting parameter
is either tco for CE or tog for OF rather than address
access.

WRITE MODE o
The DS1220Y is in the write mode whenever the WE
and CE signals are in the active (low) state after address
inputs are stable. The latter occurring falling edge of CE
or WE will determine the start of the write cycle. The
write cycle is terminated by the earlier rising edge of CE
orWE. All address inputs must be kept valid throughout

the write cycle. WE must retum to the high state for a
minimum recovery time (twr) before another cycle can
be initiated. The OE control signal should be kept inac-
tive (high) during write cycles to avoid bus contention.
However, if the output bus has been enabled (CE and
OE active) then WE will disable the outputs in topy from

its falling edge.

DATA RETENTION MODE

The DS1220Y provides full functional capability for Ve
greaterthan 4.5 volts and write protects at 4.25 nominal.
Data is maintained in the absence of V¢ without any
additional support circuitry. The DS1220Y constantly
monitors Vgc. Should the supply voltage decay, the
RAM automatically write protects itself. Allinputsto the
RAM become “don't care” and all outputs are high im-
pedance. As V¢ falls below approximately 3.0 volts,
the power switching circuit connects the lithium energy
source to RAM to retain data. During power-up, when
Vg rises above approximately 3.0 volts, the power
switching circuit connects external Vg to the RAM and
disconnects the lithium energy source. Normal RAM
operation can resume after V¢c exceeds 4.5 volts.

011592 2/7




Ds1220Y

ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.3Vto +7.0V
0°C to +70°C; -40°C to +85°C for IND parts
-40°C to +70°C; -40°C to +85°C for IND parts

260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is notimplied. Exposure to absolute maxi-

mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Power Supply Voltage Vee 4.5 5.0 5.5 \
Input Logic 1 ViH 2.2 Vee \
Input Logic 0 Vi 0.0 +0.8 \
DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Vo = 5V + 10%)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage Current e -1.0 +1.0 RA
/O Leakage Current o -1.0 +1.0 A
CEx>Vi<Vee
Output Current @ 2.4V lon -1.0 mA
Output Current @ 0.4V loL 2.0 mA
Standby Current CE = 2.2V lccsi 3.0 7.0 mA
Standby Current CE = Vg-0.5V lccs2 2.0 4.0 mA
Operating Current tcyc=200ns lccot 75 mA
(Commercial)
Operating Current tcyc=200ns lccot 85 mA
(Industrial)
Write Protection Voltage Vip 425 Vv
DC TEST CONDITIONS
Outputs open.
All voltages are referenced to ground.
CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 10 pF
Input/Output Capacitance Civo 5 12 pF

011592 3/7
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Ds1220Y

AC ELECTRICAL CHARACTERISTICS ‘ (0°C to 70°C, VCC=5.0V +10%)

DS1220Y-100 | DS1220Y-120 | DS1220Y-150 | DS1220Y-200
PARAMETER | SYM | MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTE
Read Cycle Time | tgc | 100 120 150 200 ns
Access Time tace 100 120 150 200 ns
OE to Output toe 50 60 70 100 ns
Valid
CE to Output tco 100 120 150 200 ns
Valid
OE or CE to tcoe | 5 5 5 5 ns 5
Output Active
Output High Z top 35 35 35 35 ns 5
from Deselection
Output Hold from | toy 5 5 5 5 ns
Address Change ‘
Wirite Cycle Time | twc | 100 120 150 200 ns
Wirite Pulse Width | twp 75 90 100 150 ns 3
Address Setup taw 0 (] 0 0 ns
Time
Write Recovery twr 10 10 10 10 ns
Time
Output High Z topw 35 35 35 35 ns 5
from WE
Output Active toew | 5 5 5 5 ns 5
from WE
Data Setup Time | tps 40 50 60 80 ns 4
Data Hold Time ton 10 10 10 10 ns 4
AC TEST CONDITIONS

Output Load: 100pF + 1TTL Gate
Input Pulse Levels: 0-3.0V
Timing Measurement Reference Levels
Input:1.5V
Output: 1.5V
Input Pulse Rise and Fall Times: 5ns

011592 4/7
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Dst1220Y

~ READ CYCLE (1)

tac .
avoresses K| UM Ve I Ve
- tace B —— €
. Viul tco R toH a
CE\::::::X(WL 7//// ///
: w.ymn—&ﬁ—-h Vl“ 2 7 >
tc top >
Dour @S—: ng DATAVALID \\(/%':E@_
WRITE CYCLE 1 (2),6), (7) e twg
ADDRESSES Vi Ve X v
taw
& \ NN\ w w7
—tWe | | tWR,
WE viH \\\r Vi Vn.72 'OV'H
M
U \VAYAVAVAVAVAVAVAVAV. VA AVAVAVAVAVAVAN
tps toH
v;;%v. ViH
Dy Q?IQL"E %
ViL Vi
WRITE CYCLE 2 (2), (8) twe .
ApDRESSES | WM Ve Ve
1A _twi
CE — )
VIHVEX\\- Ve WV Z Viu
Vin
W‘é\::::ii:\::%—mV.L—/,//////////
| 1
tcoe—™ "- toow
Dour VYV t to
Vﬁf 4V
DATAIN 3
STAB_LE___-,X
DiN Vi Vi
011592 5/7
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Ds1220Y

POWER-DOWN/POWER-UP CONDITION

e\ /
450V — — N — - - —_—

3.2v

tg—® —— » ¢ tr

5 A
- \_| L LA N

—J/\ AN /\l\_——
LEAKAGE CURRENT N~ N

I SUPPLIED FROM le DATA RETENTION TIME N
LITHIUM CELL “ toR L

POWER-DOWN/POWER-UP TIMING

SYMBOL PARAMETER MIN MAX UNITS NOTES
tpp CE at Vi before Power-Down 0 ps 10
tF Ve Slew from 4.5V to OV (CE at Vyyy) 100 us
ta Ve Slew from OV to 4.5V (CE at Vi) G ps
trec CE at Vi after Power-Up 2 ms
(ta = 25°C)
SYMBOL PARAMETER MIN MAX UNITS NOTES
tor Expected Data Retention Time 10 years 9
WARNING:
Under no circumstance are negative undershoots, of any amplitude, allowed when device is in battery backup mode.
NOTES

1. WE is high for a read cycle.
2. OE = Vjy or V). If OE = Vy during a write cycle, the output buffers remain in a high impedance state.

3. typ is specified as the logical AND of CE and WE. typ is measured from the latter of CE or WE going low to
the earlier of CE or WE going high.

4. tpy, tps are measured from the earlier of CE or WE going high.

5. These parameters are sampled with a 5 pF load and are not 100% tested.

6. If the CE low transition occurs simultaneously with or later than the WE low transition in write cycle 1, the out-
put buffers remain in a high impedance state during this period.

7. If the CE high transition occurs prior to or simultaneously with the WE high transition, the output buffers remain
in a high impedance state during this period.

8. If WE is low or the WE low transition occurs prior to or simultaneously with the CE low transition, the output
buffers remain in a high impedance state during this period.

9. Each DS1220Y is marked with a 4-digit date code AABB. AA designates the year of manufacture. BB desig-
nates the week of manufacture. The expected tpp is defined as starting at the date of manufacture.

10. In a power down condition the voltage on any pin may not exceed the voltage of Vgc.

011592 6/7
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Ds1220Y )

DS1220Y NV SRAM 24-PIN (720MIL)

A IN. 1.320 1.340
MM 33.53 34.04

B IN. 0.695 0.720
MM 17.65 18.20

C IN. 0.390 0.415
MM 9.91 10.54

D IN. 0.100 0.130
MM 254 3.30

E IN. 0.017 0.030

MM 0.43 0.76
T F IN. 0.120 0.160
MM 3.05 4.06

vy G IN.| ooso | o110

__*_t MM | 220 270

F H IN.| o500 | o0.630

-|p e K ~{a 5 MM | 1490 | 1600

J IN. 0.008 0.012

11 EQUAL SPACES AT MM 0.20 0.30
100 1:010TNA K IN. | 0015 | 0021
MM | 038 0.53

e
fe— v —sf
j— B

011502777
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DALLAS

SEMICONDUCTOR

DS1225AB/AD

DS1225AB/AD
64K Nonvolatile SRAM

FEATURES
o Data retention in the absence of Vg¢

® Data is automatically protected during power loss

® Directly replaces 8K x 8 volatile static RAM or EE-
PROM

® Unlimited write cycles

® Low-power CMOS

® Over 10 years of data retention

® Standard 28-pin JEDEC pinout

® Available in 150ns, 170ns, or 200ns read access
times

© Read cycle time equals write cycle time

o Lithium energy source is electrically disconnected to
retain freshness until power is applied for the firsttime

© Optional +5% and +10% operating range

® Optional industrial temperature range of -40°C to
+85°C, designated IND

DESCRIPTION

The DS1225AB and DS1225AD 64K Nonvolatile
SRAMs are 65,536-bit, fully static, nonvolatile RAMs or-
ganized as 8192 words by 8 bits. Each NV SRAM has a
self-contained lithium energy source and control circuit-
ry that constantly monitors V¢ for an out-of-tolerance
condition. When such a condition occurs, the lithium en-
ergy source automatically switches on and write protec-
tion is unconditionally enabled to prevent garbled data.

PIN ASSIGNMENT

NG | vee
a2 |B WE
A7 NG
As A8
A5 A9

2 At1
A3 OE

A10

18 | pos
17 | pos
paz2 |B 13 16 | Dos
GND B 14 15 | pas
28-Pin Encapsulated Package
(720 Mil Extended)
PIN DESCRIPTION
A0 - A12 - Address Inputs
CE - Chip Enable
GND - Ground
DQo-DQ7 - Data In/Data Out
Vee - Power (+5V)
WE - Write Enable
OE - Output Enable
NC - No Connect

The NV SRAM can be used in place of existing 8K x 8
SRAMs directly conforming to the popular bytewide
28-pin DIP standard. The DS1225AB/AD also matches
the pinout of the 2764 EPROM or the 2864 EEPROM,
allowing direct substitution while enhancing perform-
ance. Thereis no limiton the number of write cycles that
can be executed and no additional support circuitry is
required for microprocessor interface.

010892 1/8
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DS1225AB/AD

OPERATION

READ MODE

The DS1225AB and DS1225AD execute a read cycle
whenever WE (Write Enable) is inactive (high) and CE
(Chip Enable) is active (low). The unique address spe-
cified by the 13 address inputs (Ag-A12) defines which of
the 8192 bytes of data is to be accessed. Valid data will
be available to the eight data output drivers within tacc
(Access Time) after the last address input signal is
stable, providing that CE and OE (Output Enable) ac-
cess times are also satisfied. If OE and CE access
times are not satisfied, then data access must be mea-
sured from the later occurring signal (CE or OE) and the
limiting parameter is either too for CE or tog for OE rath-
er than address access.

WRITE MODE

The DS1225AB and DS1225AD are in the write mode
whenever the WE and CE signals are in the active (low)
state after address inputs are stable. The latter occur-
ring falling edge of CE or WE will determine the start of
the write cycle. The write cycle is terminated by the ear-
lier rising edge of CE or WE. All address inputs mustbe
kept valid throughout the write cycle. WE must return to
the high state for a minimum recovery time (twg) before
another cycle can be initiated. The OE control signal
should be kept inactive (high) during write cycles to
avoid bus contention. However, if the output bus has

been enabled (CE and OE active) then WE will disable
the outputs in topw from its falling edge.

DATA RETENTION MODE
The DS1225AB provides full functional capability for
Ve greater than 4.75 volts and write protects at 4.5

. volts. The DS1225AD provides full functional capability

for Vo greater than 4.5 volts and write protects by 4.25
volts. Data is maintained in the absence of V¢ without
any additional support circuitry. The NV SRAM con-
stantly monitors V¢c. Should the supply voltage decay,
the RAM automatically write protects itself. Allinputsto
the RAM become “don’t care” and all outputs are high
impedance. As V¢ falls below approximately 3.0 volts,
the power switching circuit connects the lithium energy
source to RAM to retain data. During power-up, when
Vcc rises above approximately 3.0 volts, the power
switching circuit connects external Vg to the RAM and
disconnects the lithium energy source. Normal RAM
operation can resume after Vcc exceeds 4.5 volts for
the DS1225AD and 4.75 volts for the DS1225AB.

FRESHNESS SEAL

The DS1225AB and DS1225AD are shipped from Dal-
las Semiconductor with the lithium energy source dis-
connected, guaranteeing full energy capacity. When
Vccisfirst applied at a level of greater than Vp, the lithi-
um energy source is enabled for battery backup opera-
tion.

010802 2/8
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DS1225AB/AD

ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.3V to +7.0V

0°C to +70°C; -40°C to +85°C for IND parts
-40°C to +70°C; -40°C to +85°C for IND parts

260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-

mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
DS1225AB Power Supply Voltage Vee 4.75 5.0 525 \
DS1225AD Power Supply Voltage Vece 4.50 5.0 55 Vv
Logic 1 VIH 22 Vcc \
Logic 0 Vi 0.0 +0.8 v
(0°C to 70°C; Veo=5V + 10% for DS1225AD)
DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; V=5V 1 5% for DS1225AB)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage Current e -1.0 +1.0 pA
/O Leakage Current ho -1.0 +1.0 pA
CE>Viy <Vee
Output Current @2.4V lon -1.0 mA
Output Current @0.4V loL 20 mA
Standby Current CE = 2.2V lccst 5.0 10.0 mA
Standby Current CE = V¢c-0.5V lcesz 3.0 5.0 mA
Operating Current tcyc=200ns lccot 75 mA
(Commercial)
Operating Current tcyc=200ns lccot 85 mA
(Industrial)
Write Protection Voltage Vip 4.50 462 475 v
(DS1225AB)
Wirite Protection Voltage Vip 4.25 437 45 \"
(DS1225AD)
DC TEST CONDITIONS
Outputs Open
All Voltages Are Referenced to Ground
010892 3/8
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DS1225AB/AD

CAPACITANCE (ta =25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance CiNn 10 pF
Input/Output Capacitance Cro 5 10 pF
(0°C to 70°C; Vec=5.0V + 10% for DS1225AD)
AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Voc=5.0V + 5% for DS1225AB)
DS1225-150 | DS1225-170 | DS1225-200
PARAMETER SYMBOL | MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
Read Cycle Time trc 150 170 200 ns
Access Time tace 150 170 200 ns
OE to Output Valid to 70 80 100 ns
CE to Output Valid tco 150 170 200 ns
OE or CE to Output tcoe 5 5 5 ns 5
Active
Output High Z from top 35 35 35 ns 5
Deselection
Output Hold from ton 5 5 5 ns
Address Change
Wirite Cycle Time twe 150 170 200 ns
Wirite Pulse Width twe 100 120 150 ns 3
Address Setup Time taw 0 0 0 ns
Wirite Recovery Time twr 10 10 10 ns
Output High Z from WE topw 35 35 35 ns 5
Output Active from WE toew 5 5 5 ns 5
Data Setup Time tps 60 70 80 ns 4
Data Hold Time toH 10 10 10 ns 4
AC TEST CONDITIONS

Output Load: 100 pF + 1TTL Gate
Input Pulse Levels: 0 - 3.0V
Timing Measurement Reference Levels

Input: 1.5V
Output: 1.6V

Input Pulse Rise and Fall Times: Sns

010892 4/8
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DS1225AB/AD

READ CYCLE (1)

WRITE CYCLE 1 (2), (6), (7)

WRITE CYCLE 2 (2), (8)

t
=V = ViRt Vi
appResses K| U Vi
tace - ——
| tco ViH toH
CE \\\\\\\xc ViL /j ; ; / /
ViH tog Vi

NN

Vi

WA,

Dour

[P

| tcoE
T |

ton
= Vou OUTPUT  Voy

K vaL DATA VALID Vol

twe

Vi

— ViH
A

ViL

ADDRESSES v
taw]

INNANNNNN

W/ S

CE Vi
¢ twe__ | 4——t-“—’3-b
WE V'H-\\\\v Vi V|l:7Z Vin
toow - HIGH ‘tﬁ&]
Dout WWWWVVVTNMPEDAN o= I VAVAVAVAVAYAVA
LN el | oy BAAAAA
V§£‘ ViH
Din DATA IN
STABLE
Vi ViL
— .
ADDRESSES >§ x:[' z:t‘ 1 :/,:»:
I
" NN 7 T
ViH
ENNNNNNNNNN\N v wAV S
tcoe— |O-1 I'.—-toow
VIH {Vm
Dy Smaie X
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DS1225AB/AD

POWER-DOWN/POWER-UP CONDITION

Vee
DS1225AB 4.75V 5

DS1225AD45V T\
3.2V_ 4N I
tg — - — - to
\\. \\ R
tpp j&— | — E°r—
jf N LA N
e AN
__—}\ A ) /\L_——
\ <
LEAKAGE CURRENT L DATA RETENTION TIME =I
i SUPPLIED FROM " toR !
LITHIUM CELL
POWER-DOWN/POWER-UP TIMING
SYM PARAMETER MIN MAX UNITS NOTES
tpp | CE at V| before Power-Down ] ns 10
te Vg Slew from 4.75V to OV (CE at Vj) 300 us DS1225AB
tp Ve Slew from 4.5V to OV (CE at Vi) 300 us DS1225AD
tp Ve Slew from OV to 4.75V (CE at Vi) 0 us DS1225AB
ta | Vcc Slew from OV to 4.5V (CE at Vi) s DS1225AD
tahec | CE at Vi after Power-Up 2 125 ms
(ta = 25°C)
SYM PARAMETER MIN MAX UNITS NOTES
tor | Expected Data Retention Time 10 years 9
WARNING:

Under no circumstance are negative undershoots, of any amplitude, allowed when device is in battery backup mode.
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DS1225AB/AD

NOTES
1. WE is high for a read cycle.

2. OE = Vjy or Vy. If OF = V) during write cycle, the output buffers remain in a high impedance state.

3. twp is specified as the logical AND of CE and WE. twp is measured from the latter of CE or WE going low to
the earlier of CE or WE going high.

4. tpy, tps are measured from the earlier of CE or WE going high.

5. These parameters are sampled with a 5 pF load and are not 100% tested.

6. If the CE low transition occurs simultaneously with or later than the WE low transition in write cycle 1, the out-
put buffers remain in a high impedance state during this period.

7. If the CE high transition occurs prior to or simultaneously with the WE high transition in write cycle 1, the output
buffers remain in a high impedance state during this period.

8. If WE is low or the WE low transition occurs prior to or simultaneously with the CE low transition, the output
buffers remain in a high impedance state during this period.

9. Each DS1225AB/AD has a built-in switch that disconnects the lithium source until V¢ is first applied by the
user. The expected tpp is defined as accumulative time in the absence of V¢ starting from the time power is
first applied by the user.

10. In a power down condition the voltage on any pin may not exceed the voltage on V¢c.

010892 7/8
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DS1225AB/AD

DS1225AB/AD NONVOLATILE SRAM 28-PIN 720 MIL MODULE

PKG 28-PIN

DIM MIN MAX
A IN. 1.520 1.540
MM 38.61 39.12
B IN. 0.695 0.720
MM . 17.65 18.20
C IN. 0.395 0.415
MM 10.03 10.54
D IN. 0.100 0.130
MM 2.54 3.30
E IN. 0.017 0.030
MM 0.43 0.76
F IN. 0.120 0.160
MM 3.05 4.06
G IN. 0.090 0.110
MM 2.29 2.79
H IN. 0.580 0.630
MM 14.99 16.00
J N 0.008 0.012
MM 0.20 0.30
K IN. 0.015 0.021
MM 0.38 0.53

b

f-—

H—=

B —
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DS1225D/E

DALLAS

SEMICONDUCTOR

DS1225D/E
64K Nonvolatile SRAM

FEATURES
® Data retention in the absence of V¢

o Data is automatically protected during power loss

© Directly replaces 8K x 8 volatile static RAM or
EEPROM

e Unlimited write cycles

® Low-power CMOS

® Over 10 years of data retention

® Standard 28-pin JEDEC pinout

® Available in 70, 85, 100, or 120 ns read access times
® Read cycle time equals write cycle time

@ Optional +5% and +10% operating range

® Optional industrial temperature range of -40°C to
+85°C, designated IND

DESCRIPTION

The DS1225D and DS1225E are 65,536-bit, fully static,
nonvolatile RAMs organized as 8192 words by 8 bits.
Each NV SRAM has a self-contained lithium energy
source and control circuitry that constantly monitors
V¢ for an out-of-tolerance condition. When such a
condition occurs, the lithium energy source automati-
cally switches on and write protection is unconditionally
enabled to prevent garbled data. The NV SRAM canbe

PIN ASSIGNMENT
NG (B 1

a2l 2

A7l 3

A6 B 4

vy N
Al 7
Az 8
Ao
Ao B 10
pao | 11
pat |f] 12
paz (f 13
GND [B 14

28-Pin Encapsulated Package
(740 Mil Flush Bottom)

PIN DESCRIPTION

A0 - A12 - Address Inputs

CE - Chip Enable

GND - Ground

DQo-DQ7 - Data In/Data Out
Vee - Power (+5V)

WE - Write Enable

OE - Output Enable

NC - No Connect

NOTE: Pins 1 & 26 missing by design

used in place of existing 8K x 8 SRAMs directly conform-
ing to the popular bytewide 28-pin DIP standard. The
DS1225D/E also matches the pinout of the 2764
EPROM or the 2864 EEPROM, allowing direct substitu-
tion while enhancing performance. There is no limit on
the number of write cycles that can be executed and no
additional support circuitry is required for microproces-
sor interface.

4-23
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DS1225D/E

OPERATION

READ MODE
The DS1225D/E executes a read cycle whenever WE
(Write Enable) is inactive (high) and CE (Chip Enable) is
‘active (low). The unique address specified by the 13 ad-
dress inputs (A0-A12) defines which of the 8192 bytes
of data is to be accessed. Valid data will be available to
the eight data output drivers within tacc (Access Time)
after the last address input signal is stable, providing
that CE and OE (Output Enable) access times are also
satisfied. If OE and CE access times are not satisfied,
then data access must be measured from the later oc-
curring signal (CE or OE) and the limiting parameter is
either tco for CE or tog for OE rather than address ac-
cess.

WRITE MODE

The DS1225D/E are in the write mode whenever the
WE and CE signals are in the active (low) state after ad-
dress inputs are stable. The latter occurring falling edge
of CE or WE will determine the start of the write cycle.
The write cycle is terminated by the earlier rising edge of
CE or WE. All address inputs must be kept valid
throughout the write cycle. WE must return to the high

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

state for a minimum recovery time (twg) before another
cycle can be initiated. The OE control signal should be
keptinactive (high) during write cycles to avoid bus con-
tention. However, if the output bus has been enabled
(CE and OE active) then WE will disable the outputs in
topw from its falling edge.

DATA RETENTION MODE

The DS 1225E provides full functional capability for Vgc
greater than 4.75 volts and write protects at 4.5 volts.
The DS1225D provides full functional capability for Voo
greater than 4.5 volts and write protects by 4.25 volts.
Data is maintained in the absence of V¢ without any
additional support circuitry. The DS1225D/E constantly
monitors V. Should the supply voltage decay, the
RAM automatically write protects itself. Allinputs to the
RAM become “don't care” and all outputs are high im-
pedance. As V¢ falls below approximately 3.0 volts,
the power switching circuit connects the lithium energy
source to RAM to retain data. During power-up, when
Vg rises above approximately 3.0 volts, the power
switching circuit connects external V¢ to the RAM and
disconnects the lithium energy source. Normal RAM
operation can resume after Vc¢ exceeds 4.5 volts for
the DS1225D and 4.75 volts for the DS1225E.

-0.3V to +7.0V

0°C to +70°C; -40°C to +85°C for IND parts
-40°C to +70°C; -40°C to +85°C for IND parts
260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is notimplied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL | MIN TYP MAX UNITS | NOTES
DS1225D Power Supply Voltage Vee 450 5.0 55 v
DS1225E Power Supply Voltage Vee 4.75 5.0 5.25 v
Logic 1 ViH 2.2 Vee v
Logic 0 A 0.0 +0.8 v
012292 2/8
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DC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; Vgc=5V t 10% for DS1225D)
(0°C to 70°C; V=5V * 5% for DS1225E)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage Current I -1.0 +1.0 pA
1/O Leakage Current ho -1.0 +1.0 pA
CE>Viy<Vee
Output Current @2.4V lox -1.0 mA
Output Current @0.4V loL 2.0 mA
Standby Current CE = 2.2V locst 5.0 10.0 mA
Standby Current CE = V¢c-0.5V lccse 3.0 5.0 mA
Operating Current tgyc=100ns lccot 75 mA
(Commercial)
Operating Current tgyc=100ns lccol 85 mA
(Industrial)
Write Protection Voltage Vrip 4.50 4.62 4.75 v
(DS1225D)
Write Protection Voltage Vip 4.25 437 4.5 v
(DS1225E)
DC TEST CONDITIONS
Outputs Open
All Voltages Are Referenced to Ground.
CAPACITANCE (ta =25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Capacitance Cin ' 10 pF
Input/Output Capacitance Crvo 10 pF
012292 38
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(0°C to 70°C; Vg c=5.0V + 10% for DS1225D)
AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; V=5.0V + 5% for DS1225E)

DS1225D/E-70| DS1225D/E-85| DS1225D/E-100| DS1225D/E-120
PARAMETER |SYM | MIN | MAX | MIN | MAX | MIN | MAX| MIN | MAX | UNITS | NOTES
Read Cydle Time | tac | 70 85 100 120 ns
Access Time tace 70 85 100 120 | s
OE to Output tog | 35 45 50 60 | ns
Valid
CE to Output tco 70 85 100 120 | ns
Valid ) .
OE orCEto tcoe | 5 5 5 | 5 ns 5
Output Active
Output High Z top 25 25 25 25 ns 5
from Deselection
Output Hold from | toy 5 5 5 5 ns
Address Change
Write Cycle Time | twe | 70 85 100 120 ns
Wirite Pulse twp 55 65 75 90 ns 3
Width
Address Setup taw 0 0 0 0 ns
Time
Wirite Recovery twr 10 10 10 10 ns
Time
Output High Z topw 25 25 25 25 ns 5
from WE
Output Active toew| 5 5 5 5 ns 5
from WE
Data Setup Time | tps 30 35 40 50 ns 4
Data Hold Time toH 10 10 10 10 ns 4
AC TEST CONDITIONS

Output Load: 100 pF + 1TTL Gate
Input Pulse Levels: 0 3.0V
Timing Measurement Reference Levels
Input: 1.5V
Output: 1.5V
Input Pulse Rise and Fall Times: 5ns

012292 4/8
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READ CYCLE (1) tRe
ADDRESSES X v \\2{', i Vi
» ; tAcctco \;1-:—. ton r—'—
NN\ v WL

ViH toe Vi

NN\ AT

T R
o T “ Vo OUTPUT Vo@}@_
ouT VoL DATA VALID VoL

WRITE CYCLE 1 (2), (6), (7) fe

v twe Vil Ay
ADDRESSES vH vie X[ v

NN\ v w A S
¢ twp | ¢ tWRy)
WE Vm-\\\\r Vi VIIJZ‘- Vi

topw—"] [+ HiGH s

CE

m

ANAVAVAVAVAVAVAVAVAVAN A Nusitiion i I VA WA YA VAVAVAVA
aCUL A .NAVAVAVAVAVAVAVAVAV, W/ pVAVAVAVAVAVAN
tos touH
ViH Vin
D DATA IN
IN STABLE
ViL ViL

WRITE CYCLE 2 (2), (8) »

twe
Vin VI RA ViH
ADDRESSES >§ v v XL vy
IR t
twp

EE &
v,,:m &\\_Vn. Vi Z Vi

NN v A7

tcoe—» [‘-t-oow
Dout I._‘ VAVAN

\VAVAVARRNK oy
Vi ViH
b : DATAIN =§<
IN STABLE -
V Vi

L
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POWER-DOWN/POWER-UP CONDITION

Vee
DS1225E 4.75V 5 !

DS1225D 45V

3.2v

te b - ‘ — - 1o

e |a— NN —> ‘Hscr-—
N Yy
= J \_ 3L LA N
ok 3\ A
LEAKAGE CURRENT N~ N

I SUPPLIED FROM le DATA RETENTION TIME N
tor
POWER-DOWN/POWER-UP TIMING
SYM PARAMETER MIN MAX UNITS NOTES
tpp | CE at Vi before Power-Down 0 us 10
te Vg Slew from 4.75V to 0V (CE at Vj) 300 ps DS1225E
tt | Voc Slew from 4.5V to 0V (CE at Vi) 300 ps DS1225D
ta | Vcc Slew from OV to 4.75V (CE at V) ps DS1225E
tr Ve Slew from OV to 4.5V (CE at Vjy) us DS1225D
taec | CE at Vyy after Power-Up 2 125 ms
, (ta =25°C)
SYM PARAMETER MIN MAX UNITS NOTES
tor Expected Data Retention Time 10 years 9
WARNING:

Under no circumstance are negative undershoots, of any amplitude, allowed when device is in battery backup mode.

012202 6/8
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NOTES
1. WE is high for a Read Cycle.
2. OE = Vjy or VL. If OF = V}4 during write cycle, the output buffers remain in a high impedance state.

3. twp is specified as the logical AND of CE and WE. twp is measured from the latter of CE or WE going low to
the earlier of CE or WE going high.

4. tpy, tps are measured from the earlier of CE or WE going high.

5. These parameters are sampled with a 5 pF load and are not 100% tested.

6. If the CE low transition occurs simultaneously with or later than the WE low transition in write cycle 1, the out-
put buffers remain in a high impedance state during this period.

7. If the CE high transition occurs prior to or simultaneously with the WE high transition in write cycle 1, the output
buffers remain in a high impedance state during this period.

8. If WE is low or the WE low transition occurs prior to or simultaneously with the CE low transition, the output
buffers remain in a high impedance state during this period.

9. Each DS1225D/E is marked with a 4-digit date code AABB. AA designates the year of manufacture. BB des-
ignates the week of manufacture. The expected tppg is defined as starting at the date of manufacture.

10. In a power down condition the voltage on any pin may not exceed the voltage on V.

012292 7/8
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DS1225D/E NONVOLATILE SRAM 28-PIN 740 MIL MODULE

.lo -k  +a

13 EQUAL SPACES AT
.100+.010 TNA

PKG 28-PIN
DiM MIN MAX
A IN. 1.520 1.540
MM 38.61 390.12
‘B IN. 0.695 0.720
MM 17.65 18.29
C IN. 0.350 0.375
MM 8.89 9.53
D IN. 0.100 0.130
MM 254 3.30
E IN. 0.015 0.035
MM 0.38 0.89
F IN. 0.110 0.140
MM 2.79 3.56
G IN. 0.090 0.110
MM 2.29 2.79
H IN. 0.590 0.630
MM 14.99 16.00
J N 0.008 0.012
MM 0.20 0.30
K IN. 0.015 0.021
MM 0.38 0.53
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DS1225Y

DALLAS

SEMICONDUCTOR

DS1225Y
64K Nonvolatile SRAM

FEATURES
® Data retention in the absence of Vg

® Data is automatically protected during power loss

® Directly replaces 8K x 8 volatile static RAM or EE-
PROM

® Unlimited write cycles

® Low-power CMOS

® Over 10 years of data retention
® Standard 28-pin JEDEC pinout

® Available in 150ns, 170ns, or 200ns read access
times

® Read cycle time equals write cycle time
¢ Full +10% operating range

® Optional industrial temperature range of -40°C to
+85°C, designated IND

DESCRIPTION

The DS1225Y 64K Nonvolatile SRAM is a 65,536-bit,
fully static, nonvolatile RAM organized as 8192 words
by 8 bits. Each NV SRAM has a self-contained lithium
energy source and control circuitry that constantly mon-
itors V¢ ¢ for an out-of-tolerance condition. When such
a condition occurs, the lithium energy source automati-
cally switches on and write protection is unconditionally
enabledto preventgarbled data. The NV SRAM canbe

PIN ASSIGNMENT

vcc

28-Pin Encapsulated Package
(720 Mil Extended)

PIN DESCRIPTION

Ag- A2 - Address Inputs
CE - Chip Enable
GND - Ground
DQoy-DQ7 - Data In/Data Out
Vee - Power (+5V)
WE - Write Enable
OE - Output Enable
NC - No Connect

used in place of existing 8K x 8 SRAMs directly conform-
ing to the popular bytewide 28-pin DIP standard. The
DS1225Y also matches the pinout of the 2764 EPROM
or the 2864 EEPROM, allowing direct substitution while
enhancing performance. There is no limit on the num-
ber of write cycles that can be executed and no addition-
al support circuitry is required for microprocessor inter-
face.

121791 1/8




Ds1225Y

OPERATION

READ MODE

The DS1225Y executes a read cycle whenever WE
(Write Enable) is inactive (high) and CE (Chip Enable) is
active (low). The unique address specified by the 13 ad-
dress inputs (Ag-A12) defines which of the 8192 bytes of
dataistobe accessed. Valid data will be available to the
eightdata outputdrivers withintacc (Access Time) after
the last address input signal is stable, providing that CE
and OE (Output Enable) access times are also satisfied.
If OE and CE access times are not satisfied, then data
access must be measured from the later occurring sig-
nal (CE or OE) and the limiting parameter is either tco
for CE or tog for OE rather than address access.

WRITE MODE -
The DS1225Y is in the write mode whenever the WE
and CE signals arein the active (low) state after address
inputs are stable. The latter occurring falling edge of CE
or WE will determine the start of the write cycle. The
write cycle is terminated by the earlier rising edge of CE
or WE. All address inputs must be kept valid throughout

the write cycle. WE must return to the high state for a
minimum recovery time (twg) before another cycle can
be initiated. The OE control signal should be kept inac-
tive (high) during write cycles to avoid bus contention.
However, if the output bus has been enabled (CE and
OE active) then WE will disable the outputs in topy from

its falling edge.

DATA RETENTION MODE

The DS1225Y provides full functional capablllty forVee
greater than 4.5 volts and write protects at4.25 nominal.
Data is maintained in the absence of V¢ without any
additional support circuitry. The DS1225Y constantly
monitors Vgg. Should the supply voltage decay, the
RAM will automatically write protect itself. All inputs to
the RAM become “don’t care” and all outputs are high
impedance. As V¢ falls below approximately 3.0 volts,
the power switching circuit connects the lithium energy
source to RAM to retain data. During power-up, when
Vg rises above approximately 3.0 volts, the power
switching circuit connects external Vg to the RAM and
disconnects the lithium energy source. Normal RAM
operation can resume after Vg exceeds 4.5 volts.
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ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.3Vto +7.0V
0°C to +70°C; -40°C to +85°C for IND parts
-40°C to +70°C; -40°C to +85°C for IND parts

260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-

mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYM MIN MAX UNITS | NOTES
Power Supply Voltage Vee 45 5.0 55 \
Input Logic 1 Vi 22 Vee \)
Input Logic 0 ViL 0.0 +0.8 Y
DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Ve = 5V + 10%)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Leakage Current I -1.0 +1.0 HA
/O Leakage Current o -1.0 +1.0 BA
CE>Vm< Ve
Output Current @ 2.4V loH -1.0 mA
Output Current @ 0.4V lo 20 mA
Standby Current CE = 2.2V lcest 10 mA
Standby Current CE = V¢g-0.5V lces2 5 mA
Operating Current tcyc=200ns lccot 75 mA
(Commercial)
Operating Current tcyc=200ns lccot 85 mA
(Industrial)
Write Protection Voltage Vrp 4.25 \ 10
DC TEST CONDITIONS
Outputs open.

All voltages are referenced to ground.

4-33
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AC ELECTRICAL CHARACTERISTICS

(0°C to 70°C, Vce=5.0V + 10%

DS1225Y-150 | DS1225Y-170 | DS1225Y-200
PARAMETER SYMBOL | MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
Read Cycle Time tre 150 170 200 ns
Access Time tacc ] 150 170 200 ns
OE to Output Valid toe 70 80 100 ns
CE to Output Valid tco - 150 170 200 ns
OE or CE to tcoE 5 5 5 ns 5
Output Active
Output High Z from De- top 35 35 35 ns 5
selection '
Output Hold from Ad- toH 5 5 5 ns
dress Change
Write Cycle Time twe 150 170 200 ns
Write Pulse Width twp 100 120 150 ns 3
Address Setup Time taw 0 0 0 ns
Write Recovery Time © twr 10 10 10 ns
Output High Z from WE toow 35 35 35 ns 5
Output Active from WE toew 5 5 5 ns 5
Data Setup Time tps 60 70 80 ns 4
Data Hold Time ton 10 10 10 ns 4
AC TEST CONDITIONS
Output Load: 100pF + 1TTL Gate
Input Pulse Levels: 0-3.0V
Timing Measurement Reference Levels
Input:1.5V Output: 1.5V
Input Pulse Rise and Fall Times: 5ns
CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL MIN MAX UNITS NOTES
Input Capacitance CiNn 10 pF
Input/Output Capacitance Cro 10 pF
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READ CYCLE (1) : >
RC
= VeikA V
ADDRESSES X‘_ v v XL vy
< tace —> f—
Y tco ViH b
cE\:::;\?;X( Vi /5;;/ //

ViH tog Vi

NN\ NI

le_ tcoE
b t # Von OUTPUT VOEE@__
ouT K Voo DATA VALID VoA

N
N

WRITE CYCLE 1 (2), (6), (7) e two
ADDRESSES VH Y v
tAW
CEANNNNN NN\ A A4
twp . ¢ twr >
WE V'"—\\\\r Vi V|1:7Z tOVIH
E!
I\/\IV\/\/\/\I%(/:I’\/I\";P::)G:‘N L;|;—‘q/(7 \VAVAYAVAY
L A .VAVAVAVAVAVAVAVAVAV. V4 \VAVAVAVAVAVAY
tps toH
ViH ViH
- DATAIN
STABLE
Vi ViL
WRITE CYCLE 2 (2), (8) : >
\WC
ADDRESSES X W 3:['_‘ i v
tal h
twp

e V"{Z_Sk\\.‘.vu. ViL Z Vin

PN 7777777

tcoe— |‘—'ODW
Dour |‘/_VV\

AVAVAVA t toy
ViH Vi
b DATA IN '§<
IN STABLE -
vV, ViL

IL
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POWER-DOWN/POWER-UP CONDITION

45V —— Y — —-

s2v_ | N ] I
tp — \4— — e— t5
N Y
e

/l \\ \\ L

LEAKAGE CURRENT L DATARETENTIONTIME |
I SUPPLIED FROM ™ A |
LITHIUM CELL DR

POWER-DOWN/POWER-UP TIMING

SYM PARAMETER MIN MAX UNITS | NOTES
tpp CE at Vj before Power-Down 0 us 10
te Vgc Slew from 4.5V to 0V (CE at V}) 100 us
ta Ve Slew from0Vto 45V (CEatVyy) 0 us
tReC CE at V| after Power-Up 2 ms
(ta = 25°C)
SYM PARAMETER MIN MAX UNITS | NOTES
tor Expected Data Retention Time 10 years 9
WARNING:

Under no circumstance are negative undershoots, of any amplitude, allowed when device is in battery backup mode.
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NOTES
1. WE is high for a read cycle.
2. OE = V) or V.. If OE = Vy during a write cycle, the output buffers remain in a high impedance state.

3. twp is specified as the logical AND of CE and WE. typ is measured from the latter of CE or WE going low to
the earlier of CE or WE going high.

4. tpy, tps are measured from the earlier of CE or WE going high.
5. These parameters are sampled with a 5 pF load and are not 100% tested.

6. If the CE low transition occurs simultaneously with or later than the WE low transition in Write Cycle 1, the out-
put buffers remain in a high impedance state during this period.

7. If the CE high transition occurs prior to or simultaneously with the WE high transition, the output buffers remain
in a high impedance state during this period.

8. If WE is low or the WE low transition occurs prior to or simultaneously with the CE low transition, the output
buffers remain in a high impedance state during this period.

9. Each DS1225Y is marked with