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® 3-State Outputs Drive Bus Lines or Buffer SN54LS’, SN54S’ . .. J OR W PACKAGE
Memory Address Registers SN74LS240, SN74LS244 . . . DB, DW, N, OR NS PACKAGE
SN74LS241 ... DW, N, OR NS PACKAGE
® PNP Inputs Reduce DC Loading SN74S’...DW OR N PACKAGE
® Hysteresis at Inputs Improves Noise (TOP VIEW)
Margins i, ) 20 % Veo
_— 1A1 [} 2 19]] 2G/2Gt
description ovalls 1ol 1v1
These octal buffers and line drivers are designed 1A2 [ 4 17|] 2A4
specifically to improve both the performance and 2Y3 |5 16[] 1Y2
density of three-state memory address drivers, 1A3 || 6 15]] 2A3
clock drivers, and bus-oriented receivers and 2ya2 |}z 14]] 1Y3
transmitters. The designer has a choice of 1A4 [ 8 13]] 2A2
selected combinations of inverting and 2Y1 (]9 12]] 1Y4
noninverting outputs, symmetrical, active-low GND [] 10 11[] 2A1
output-control (G) inputs, and complementary
output-control (G and G) inputs. These devices T 2G for’LS241 and ’S241 or 2G for all other drivers.

feature high fan-out, improved fan-in, and 400-mV
noise margin. The SN74LS’ and SN74S’ devices

can be used to drive terminated lines down to SN54LS’, SN54S’ . . . FK PACKAGE
133 Q. (TOP VIEW)
°
<t [GIEN
32019
/- ]
1A2 ]43 2 1 201918 Y1
2Y3 [1s 17[1 2A4
1A3 []e 16[] 1Y2
2y2 []7 15[ 2A3
1A4 []8 14[] 1Y3
9 10 11 12 13
i
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t 2G for ’LS241 and 'S241 or 2G for all other drivers.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2010, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments ' On products compliant to MIL-PRF-38535, all parameters are tested

g does not y include unless otherwise noted. On all other products, production
testing of all parameters.
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ORDERING INFORMATIONT

Ta PACKAGE* ORDERABLE PART NUMBER TOP-SIDE MARKING
SN74LS240N SN74LS240N
SN74LS241N SN74LS241N
SN74LS244N SN74LS244N
PDIP - N Tube
SN74S240N SN74S240N
SN74S241N SN74S241N
SN74S244N SN74S244N
Tube SN74LS240DW s
Tape and reel SN74LS240DWR L5240
Tube SN74LS241DW
LS241
Tape and reel SN74LS241DWR
Tube SN74LS244DW
LS244
0°C to 70°C Tape and reel SN74LS244DWR
SOl -Dw Tube SN745240DW
S240
Tape and reel SN74S240DWR
Tube SN74S241DW
S241
Tape and reel SN74S241DWR
Tube SN745244DW
S244
Tape and reel SN74S244DWR
SN74LS240NSR 74LS240
SOP - NS Tape and reel SN74LS241NSR 74LS241
SN74LS244NSR 74LS244
SN74LS240DBR LS240
SSOP - DB Tape and reel
SN74LS244DBR LS244

T For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl web site

at www.ti.com.

¥ Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.
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ORDERING INFORMATION' (CONTINUED)

Ta PACKAGE? ORDERABLE PART NUMBER TOP-SIDE MARKING

SN54LS2404 SN54LS240J
SNJS4LS240J SNU54LS240J
SN54LS2414 SN54LS241J
SNJS4LS241J SNU54LS241J
SN54LS2444 SN54LS244J
SNJ54LS244] SNJ54LS244J

coIP-J Tube SN545240J SN545240J
SNJ54S240J SNU54S240J
SN545241J SN545241J
SNJ54S241J SNJ54S241J
SN54S244J SN54S244/

G 10 150 SNJ54S244. SNJ545244J

SNJ54LS240W SNJ54LS240W
SNJ54LS241W SNJ54LS241W
SNJ54LS244W SNJ54LS244W

CFP - W Tube SNJ545240W SNJ54S240W
SNJ545241W SNJ545241W
SNJ545244W SNJ545244W
SNJ54LS240FK SNJ54LS240FK
SNJ54LS241FK SNJ54LS241FK

Locc - F b SNJ54LS244FK SNJ54LS244FK
SNJ54S240FK SNJ545240FK
SNJ545241FK SNJ545241FK
SNJ54S244FK SNJ54S244FK

T For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl web site

at www.ti.com.

* Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.
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schematics of inputs and outputs

'LS240, °'LS241, ’LS244

’S240, 'S241, ’S244

Input

EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT

Vee — Vee

9 kQQ NOM

Input

——

Req

G and G inputs: Regq =2 kQ NOM

A inputs: Regq = 2.8 kQ NOM

TYPICAL OF ALL OUTPUTS

Vee

Output

GND

’LS240. 'LS241, °’LS244: R = 50 2 NOM
’S240, ‘'S241, S244: R = 25 Q NOM

4
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logic diagram

’LS240, ’S240

'LS241, °S241
1
1G [> 1
1G o
J
2 18 b
1A1 1Y1 [:
# 1A1 2 18 v
J
4 |§ 16 3
1A2 1Y2
1;&# 16 1Y2
J
6 14 b
1A3 1Y3
ﬁ 1A364I; 12 4v3

1A4 1Y4
1a4 8 I/hrt 12 1va
19 19 N
2G I} 2G I
I/
—  ® @
2A1114M 9 avi 2A1"4% 9 avi
b ]
2A2134ﬁ 7 av2 2A2134E 7 av2
—  ® . 4
2A3154|>o— 5 2v3 2A3154% 5 avs
2aq 17 3 2va PYVILL 3 2va
'LS244, °S244
—®
1A1 24% 18 v
—9
1A244I% 16 4v2
—®
1A364I% LRIV

1A4 I 1Y4
|-
—®
2A1 "4% 9 avi
J
2A2134E 7 2Y2
—@
2A3154% 5 2v3
2aa 17 3 ovs

Pin numbers shown are for DB, DW, J, N, NS, and W packages.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage, Voo (S€8 NOtE 1) Lo o e e 7V
INpUt Voltage, Vi LS . e 7V
£ 55V

Off-state output VOItage . ... ... o 55V
Package thermal impedance, 6 5 (see Note 2): DB package ..............ciiiiiiiiaiiian. 70°C/W
DWopackage ..., 58°C/W

Npackage ..., 69°C/W

NSpackage ......... ..., 60°C/W

Storage temperature range, Tstg - -« v o vt -65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Voltage values are with respect to network ground terminal.

2. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

SN54LS’ SN74LS’
MIN NOM MAX| MIN NOM MAX UNIT
Vece Supply voltage (see Note 1) 4.5 5 55| 4.75 5 525 \Y
ViH High-level input voltage 2 2 \Y
Vi Low-level input voltage 0.7 0.8 \
loH High-level output current -12 -15 mA
loL Low-level output current 12 24 mA
Ta Operating free-air temperature -55 125 0 70 °C

NOTE 1: Voltage values are with respect to network ground terminal.

6
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electrical characteristics over recommended operating free-air

otherwise noted)

temperature range (unless

PARAMETER t SNoaLS SN7aLS UNIT
TEST CONDITION
STco ONS MIN TYP¥ MAX MIN TYP¥ MAX
Vik Ve = MIN, | =-18 mA -1.5 -1.5 \
Hysteresis
Vee = MIN 0.2 0.4 0.2 0.4 \
(V7s = V1) ce
Voo = MIN, _ _
lon = ~3 mA V=2V, VL = MAX, 24 3.4 24 3.4
Vou \
Ve = MIN, _ _
lon = MAX Vig=2V, ViL=0.5YV, 2 2
Vce = MIN, loL=12mA 0.4 0.4
VoL oe’ ViH=2V, v
ViL = MAX loL = 24 mA 0.5
Ve = MAX, _ _
IOZH VIL — MAX VIH =2V, Vo =27V 20 20 },lA
Voo = MAX,
lozL Vchcz MAX ViH=2YV, Vo=04V -20 20| pA
I Ve = MAX, V=7V 0.1 0.1 mA
IH Voo = MAX, V=27V 20 20 HA
m VCC = MAX, V=04V -0.2 -0.2 mA
los® Vee = MAX, -40 225 | -40 -225| mA
Outputs high All 17 27 17 27
o | 'LS240 26 44 26 44
Ve = MAX, utputs low - -
lcc Output open LS241,’LS244 27 46 27 46| mA
'LS240 29 50 29 50
QOutputs disabled
'LS241, ’LS244 32 54 32 54
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
* All typical values are at Vg =5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vcc =5V, Tp = 25°C (see Figure 1)
’LS240 ’LS241,°LS244
PARAMETER TEST CONDITIONS MIN_ TYP MAX MIN_ TYP  MAX UNIT
tpLH R 9 14 12 18
tonL L =667 Q, CL=45pF 12 18 12 8 ns
tpzL R 20 30 20 30
=667 Q, =45 pF
tpzr L CL=45p 15 23 15 23| ™
tpLz 10 20 10 20
RL =667 Q, C_=5pF ns
tpHz 15 25 15 25
l%
www. BIFEEEom/ T1 :
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recommended operating conditions

SN54S’ SN74S’
MIN NOM MAX| MIN NOM MAX UNIT

Vee Supply voltage (see Note 1) 4.5 5 55| 4.75 5 525 \Y
Vi High-level input voltage 2 2 \Y
Vi Low-level input voltage 0.8 0.8 \
loH High-level output current -12 -15 mA
loL Low-level output current 48 64 mA

External resistance between any input and V¢ or ground 40 40 kQ
Ta Operating free-air temperature (see Note 3) -55 125 0 70 °C

NOTES: 1. Voltage values are with respect to network ground terminal.
3. An SN54S241J operating at free-air temperature above 116°C requires a heat sink that provides a thermal resistance from case
to free air, Rgca, of not more that 40°C/W.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

; SN54S’ SN74S’
PARAMETER UNIT
TEST CONDITIONS MIN TYP¥ MAX| MIN TYPf MAX
Vik Vce = MIN, lj=-18 mA -1.2 -1.2 \
Hysteresis
Vce = MIN 02 04 02 04 Y%
(Vro-Vr) |7
Vce = MIN ViH=2V, ViL=0.8V,
27
loH=-1mA
Vce = MIN, Viu=2V, ViL=0.8YV,
VoH logs = ~3 MA 24 34 24 34 Y%
Vee = MIN, Viu=2V, ViL=05V, 5 5
lon = MAX
Vce = MIN, Vig=2V, ViL=0.8YV,
VoL o, = MAX 0.55 055 Vv
Vee = MAX, Viu=2V, ~
lozH Vi 208V Vo=24V 50 50 | upA
Ve = MAX, Vig=2V, _
lozL Vi 208V Vo=05V -50 50| pA
I Vee = MAX, Vi=55V 1 1| mA
IIH Vcc = MAX, V| =27V 50 50 }J.A
| Ve - MAX v v Any A -400 -400| pA
= , =05
I ce ! Any G -2 2 ma
los® Ve = MAX -50 -225| -50 -225| mA
o o ’S$240 80 123 80 135
tputs hi
Hipuis hg 'S241,'5244 95 147 95 160
Voo = MAX, ’S$240 100 145 100 150
I tputs | A
cc Output open Outputs low 'S241, °S244 120 170 120 180| "
’S$240 100 145 100 150
Outputs disabled
'S241,S244 120 170 120 180

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Voc = 5 V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
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switching characteristics, Vcc =5V, Tp = 25°C (see Figure 2)

’S240 ’S241, ’S244
PARAMETER TEST CONDITIONS v N v max| UNIT

(P RL=90Q CL =50 pF 4 7 o >

= , = ns
tPHL L L P 4.5 7 6 9
tpzL R 900 c 50 oF 10 15 10 15

= = ns
tpz L : L=>UP 65 10 8 12
t 10 15 10 15
PLZ RL=90Q, CL=5pF ns
tpHz 6 9 6 9
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PARAMETER MEASUREMENT INFORMATION
SERIES 54LS/74LS DEVICES

Vee

Test R_
Test Point s1
Point Vee
From Output
Vee Under Test (see Note B)
RL CL_
From Output RL (see Note A) [
Under Test
(see Note B) From Output Test
CL Under Test Point =
(see Note A) CL
(see Note A) I g S2

LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS

High-Level
Pulse 13V 13V
\ \
[ ty —
\ \
Low-Level 13V 13V
Pulse
VOLTAGE WAVEFORMS

PULSE DURATIONS

In-Phase
Output
(see Note D)

Out-of-Phase
Output 13V 13V

(see Note D) ——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: C_ includes probe and jig capacitance.

All diodes are 1N3064 or equivalent.

Oow >

LOAD CIRCUIT
FOR OPEN-COLLECTOR OUTPUTS

LOAD CIRCUIT
FOR 3-STATE OUTPUTS

Timing 3V
Input 1.3V
—————— oV
>t
tsu _'H‘ ‘
\ ———3V
Input
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output
Control
(low-level
enabling) ‘

tpzL —P? — — |e—tpz
\ | |
||

Waveform 1 ~15V
 X1av 2
(see Notes C ‘ . | v v
and D) ‘ / _—_—V; oL+03
\ \

tozH —Py }4— —b ‘“_tPHZ

\ —— Vonu
Waveform 2 ——— Vpoy-03V
(see Notes C 13V
and D) =1.5V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

Ommo

S1 and S2 are closed for tp H, tpHL, tPHZ, @nd tp| z; S1 is open and S2 is closed for tpzy; S1 is closed and S2 is open for tpz .
Phase relationships between inputs and outputs have been chosen arbitrarily for these examples.

All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, t, <15 ns, t; <6 ns.
The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
SERIES 54S/74S DEVICES

Vee
Test R_
Test s1
Point Vee
v From Output
cc Under Test (see Note B)
RL cL R -
From Output RL (see Note A)
Under Test
(see Note B) From Output Test
CL Under Test Point =
(see Note A) CL
(see Note A) I g S2
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS FOR OPEN-COLLECTOR OUTPUTS FOR 3-STATE OUTPUTS
High-Level Timing 3V
Pulse 15V 1.5V Input 15V
P | — )
C u—te—
\ ———3V
Low-Level 15V 15V Data 15V 15V
Pulse Input
oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATIONS SETUP AND HOLD TIMES
Output
Control
(low-level
Input enabling) |

tPZL_’? — > [e—tpz
\ | |

Waveform 1 ‘ || =1.5V
In-Phase (see Notes C ‘ 1.5V |
Output and D) | — vy VoLt 05V
(see Note D) ‘ | ot

tpzH —" }‘— —H l— tpHz

\ —— Vou
Out-of-Phase Waveform 2 — —— Vou-05V
Output 1.5V 1.5V (see Notes C 15V 1.5V
(see Note D) ——— VoL and D)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS
NOTES: C_ includes probe and jig capacitance.

A

B. All diodes are 1N3064 or equivalent.

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

D. S1 and S2 are closed for tp| y, tpHL, tpHz, @nd tpz; S1 is open and S2 is closed for tpzy; S1 is closed and S2 is open for tpz .

E. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg = 50 Q; t, and t;< 7 ns for Series
54/74 devices and t, and t; < 2.5 ns for Series 54S/74S devices.

F. The outputs are measured one at a time with one input transition per measurement.

Figure 2. Load Circuits and Voltage Waveforms
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APPLICATION INFORMATION

DRIVER | LONG-LINE »| RECEIVER
1/8 'LS241/'S241 l REPEATER REPEATER REPEATER l 1/8 'LS241/'s241
INPUT t t 1/8 'LS241/'s241 E 1/8 'L.S241/'S241 E 1/8 'LS241/'S241 t OUTPUT
do e ke ade
oL T T T

e e oo s e v o N i s s s e i s s D e e s e e @ e e N e e s s s W . e

INPUT OUTPUT INPUT  OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT
‘'LS241, 'S241 USED AS REPEATER/LEVEL RESTORER

CONTROL OR MICROPROGRAM ROM/PROM
(o]

MEMORY ADDRESS REGISTER

|
—}({} o
OUTPUT
CONTROL |
—Lc[>
L

\

SYSTEM AND/OR MEMORY-ADDRESS BUS

’L$240/'S240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER-4-BIT
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD

FL§43;s§o_}
‘_‘{R}—FI w
| 1/4'1.5241/'S241 PARTY-LINE 1/4'LS241/'S241
1 | DRIVER  MULTIPLE-INPUT/OUTPUT BUS DRIVER
— = —‘I R
-_— FROM
%%LP%T { 4 l > DATA INPUT A =——— I ! INPUT B
BUS TOOTHER | | _, TOOTHER
-—l—ﬁ-—l— BUFFERS % | | " BUFFERS
| 1 | OUTPUT A : OUTPUT B
e | i
| 4 I I ™ |
| S\ OUTPUT-PORT | |
| CONTROL L b =4

.| I N — Vv
BUS RECEIVERS BUS
| | CONTROL  INPUT OUTPUT  CONTROL
I H H B A L L
_ o H L B B H L
— L L A B H H
;NPl:}; L | DATA L H A A L H
OR | !}o ' BUS H L  NONE NONE L H
| | PARTY-LINE BUS SYSTEM
L—l— - WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS
| ls
G | INPUT-PORT
| i CONTROL

INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS
IN A SINGLE PACKAGE
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PACKAGE OPTION ADDENDUM
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PACKAGING INFORMATION
Orderable Device Status (¥ Package Type Package Pins Package Qty Eco Plan @ Lea_d/_ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
5962-7801201VRA ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
5962-7801201VSA ACTIVE CFP w 20 1 TBD Call Tl N / A for Pkg Type
7705701RA ACTIVE CDIP J 20 1 TBD Call Tl Call Tl
7705701SA ACTIVE CFP W 20 1 TBD Call Tl Call Tl
78012012A ACTIVE LCCC FK 20 1 TBD Call TI Call Tl
7801201RA ACTIVE CDIP J 20 1 TBD Call Tl Call Tl
7801201SA ACTIVE CFP w 20 1 TBD Call Tl Call Tl
JM38510/32401B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32401BRA ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
JM38510/32401BSA ACTIVE CFP w 20 1 TBD Call Tl N / A for Pkg Type
JM38510/32402B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32402BRA ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
JM38510/32402BSA ACTIVE CFP w 20 1 TBD Call TI N / A for Pkg Type
JM38510/32403B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32403BRA ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
JM38510/32403BSA ACTIVE CFP W 20 1 TBD Call Tl N / A for Pkg Type
JM38510/32403SRA ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
JM38510/32403SSA ACTIVE CFP w 20 1 TBD Call Tl N / A for Pkg Type
M38510/32401B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
M38510/32401BRA ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
M38510/32401BSA ACTIVE CFP w 20 1 TBD Call Ti N / A for Pkg Type
M38510/32402B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
M38510/32402BRA ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
M38510/32402BSA ACTIVE CFP W 20 1 TBD Call Tl N / A for Pkg Type
M38510/32403B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
M38510/32403BRA ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
M38510/32403BSA ACTIVE CFP W 20 1 TBD Call Tl N / A for Pkg Type
M38510/32403SRA ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
M38510/32403SSA ACTIVE CFP w 20 1 TBD Call Ti N / A for Pkg Type
SN54L.S240J ACTIVE CDIP J TBD

m | A for Pkg Type
I/
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Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
SN541L.5241J ACTIVE CDIP J 20 1 TBD A42 N/ A for Pkg Type
SN54LS244J ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
SN545240J ACTIVE CDIP J 20 1 TBD A42 N/ A for Pkg Type
SN54S241J ACTIVE CDIP J 20 1 TBD A42 N/ A for Pkg Type
SN54S244J ACTIVE CDIP J 20 1 TBD A42 N/ A for Pkg Type
SN74LS240DW ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS240DWG4 ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS240DWR ACTIVE SOoIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS240DWRE4 ACTIVE SoIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS240DWRG4 ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74L5240J OBSOLETE CDIP J 20 TBD Call Tl Call Tl
SN74LS240N ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS240N3 OBSOLETE PDIP N 20 TBD Call Tl Call TI
SN74LS240NE4 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS240NSR ACTIVE SO NS 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS240NSRE4 ACTIVE SO NS 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS240NSRG4 ACTIVE SO NS 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS241DW ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS241DWE4 ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS241DWG4 ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS241DWR ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS241DWRE4 ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM

no Sh/Br)
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SN74LS241DWRG4 ACTIVE SoIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS241J OBSOLETE CDIP J 20 TBD Call Tl Call Tl
SN74LS241N ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS241N3 OBSOLETE PDIP N 20 TBD Call Tl Call Tl
SN74LS241NE4 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS241NSR ACTIVE SO NS 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS241NSRE4 ACTIVE SO NS 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS241NSRG4 ACTIVE SO NS 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244DBR ACTIVE SSOP DB 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244DBRE4 ACTIVE SSOP DB 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244DBRG4 ACTIVE SSOP DB 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244DW ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244DWE4 ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244DWG4 ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244DWR ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244DWRE4 ACTIVE SOoIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244DWRG4 ACTIVE SOoIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74L5244] OBSOLETE CDIP J 20 TBD Call Tl Call Tl
SN74LS244N ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS244N3 OBSOLETE PDIP N 20 TBD Call Tl Call Tl
SN74LS244NE4 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
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SN74LS244NSR ACTIVE SO NS 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244NSRE4 ACTIVE SO NS 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS244NSRG4 ACTIVE SO NS 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S240DW ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S240DWE4 ACTIVE SQoIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S240DWG4 ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S240DWR ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S240DWRE4 ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S240DWRG4 ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S240N ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74S240N3 OBSOLETE PDIP N 20 TBD Call TI Call TI
SN74S240NE4 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74S241DW ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S241DWE4 ACTIVE SoIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S241DWG4 ACTIVE SoIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S241DWR ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S241DWRE4 ACTIVE SoIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S241DWRG4 ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S241) OBSOLETE CDIP J 20 TBD Call TI Call TI
SN74S241N ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
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SN74S241N3 OBSOLETE PDIP N 20 TBD Call Tl Call Tl
SN74S241NE4 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74S244DW ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S244DWE4 ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S244DWG4 ACTIVE SOIC DW 20 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S244DWR ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU  Level-1-260C-UNLIM
& no Sh/Br)
SN74S244DWRE4 ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74S244DWRG4 ACTIVE SOIC DW 20 2000 Green (RoHS CU NIPDAU  Level-1-260C-UNLIM
& no Sh/Br)
SN745244] OBSOLETE CDIP J 20 TBD Call Tl Call Tl
SN74S244N ACTIVE PDIP N 20 20 Pb-Free (RoHS)  CU NIPDAU N/ A for Pkg Type
SN74S244N3 OBSOLETE PDIP N 20 TBD Call Tl Call Tl
SN74S244NE4 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SNJ54LS240FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54L.S240J ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
SNJ54L.S240W ACTIVE CFP w 20 1 TBD Call Tl N / A for Pkg Type
SNJ54LS241FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54L.S241J ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
SNJ54LS241W ACTIVE CFP W 20 1 TBD Call Tl N / A for Pkg Type
SNJ54LS244FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54L.S244] ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
SNJ54LS244W ACTIVE CFP W 20 1 TBD Call Tl N / A for Pkg Type
SNJ54S240FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54S5240J ACTIVE CDIP J 20 1 TBD A42 N / A for Pkg Type
SNJ54S240W ACTIVE CFP w 20 1 TBD Call Tl N / A for Pkg Type
SNJ54S241FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54S5241) ACTIVE CDIP J 20 1 TBD A42 N/ A for Pkg Type
SNJ54S241W ACTIVE CFP 20 1 TBD Call TI N / A for Pkg Type
Aduen g /
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SNJ54S244FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54S5244) ACTIVE CDIP J 20 1 TBD A42 N/ A for Pkg Type
SNJ545244W ACTIVE CFP w 20 1 TBD Call Tl N / A for Pkg Type

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sbh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall Tl's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN54L.S240, SN54LS240-SP, SN54L.S241, SN54L.S244, SN54L.S244-SP, SN545240, SN54S241, SN54S244, SN74LS240,
SN74LS241, SN74LS244, SN74S240, SN74S241, SN74S244 .
o Catalog: SN74L.S240, SN54L.S240, SN74LS241, SN74LS244, SN54L.S244, SN74S240, SN74S241, SN74S244

o Military: SN54LS240, SN54L.S241, SN54L.S244, SN54S240, SN54S241, SN54S244

o Space: SN54L.S240-SP, SN54L.S244-SP

° A P I/ 'PI


http://www.ti.com/productcontent
http://focus.ti.com/docs/prod/folders/print/sn74ls240.html
http://focus.ti.com/docs/prod/folders/print/sn54ls240.html
http://focus.ti.com/docs/prod/folders/print/sn74ls241.html
http://focus.ti.com/docs/prod/folders/print/sn74ls244.html
http://focus.ti.com/docs/prod/folders/print/sn54ls244.html
http://focus.ti.com/docs/prod/folders/print/sn74s240.html
http://focus.ti.com/docs/prod/folders/print/sn74s241.html
http://focus.ti.com/docs/prod/folders/print/sn74s244.html
http://focus.ti.com/docs/prod/folders/print/sn54ls240.html
http://focus.ti.com/docs/prod/folders/print/sn54ls241.html
http://focus.ti.com/docs/prod/folders/print/sn54ls244.html
http://focus.ti.com/docs/prod/folders/print/sn54s240.html
http://focus.ti.com/docs/prod/folders/print/sn54s241.html
http://focus.ti.com/docs/prod/folders/print/sn54s244.html
http://focus.ti.com/docs/prod/folders/print/sn54ls240-sp.html
http://focus.ti.com/docs/prod/folders/print/sn54ls244-sp.html

/|
INSTRUMENTS

www.ti.com 25-Jan-2012

PACKAGE OPTION ADDENDUM

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications

e Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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INSTRUMENTS
www.ti.com 6-May-2010
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+K0 —P 1>
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O oy——SprocketHoles
1
I
a2 e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS240DWR SoIC DW 20 2000 330.0 24.4 10.8 | 13.0 2.7 12.0 | 24.0 Q1
SN74LS240NSR SO NS 20 2000 330.0 24.4 8.2 13.0 25 12.0 | 24.0 Q1
SN74LS241DWR SOIC DW 20 2000 330.0 24.4 10.8 | 13.0 2.7 12.0 | 24.0 Q1
SN74LS241NSR SO NS 20 2000 330.0 24.4 8.2 13.0 25 12.0 | 240 Q1
SN74LS244DBR SSOP DB 20 2000 330.0 16.4 8.2 7.5 25 12.0 | 16.0 Q1
SN74LS244DWR SOIC DW 20 2000 330.0 24.4 10.8 | 13.0 2.7 12.0 | 24.0 Q1
SN74LS244NSR SO NS 20 2000 330.0 24.4 8.2 13.0 25 12.0 | 24.0 Q1
SN74S240DWR SOIC DW 20 2000 330.0 24.4 10.8 | 13.0 2.7 12.0 | 24.0 Q1
SN74S241DWR SOIC DW 20 2000 330.0 24.4 10.8 | 13.0 2.7 12.0 | 240 Q1
SN74S244DWR SoOIC DW 20 2000 330.0 24.4 10.8 | 13.0 2.7 12.0 | 24.0 Q1

Pack Materials-Page 1
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INSTRUMENTS
www.ti.com 6-May-2010
TAPE AND REEL BOX DIMENSIONS
7 /(
4
/
</ \>~
\\ //
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS240DWR SoIC DW 20 2000 346.0 346.0 41.0
SN74LS240NSR SO NS 20 2000 346.0 346.0 41.0
SN74LS241DWR SoIC DW 20 2000 346.0 346.0 41.0
SN74LS241NSR SO NS 20 2000 346.0 346.0 41.0
SN74LS244DBR SSOP DB 20 2000 346.0 346.0 33.0
SN74LS244DWR SOIC DW 20 2000 346.0 346.0 41.0
SN74LS244NSR SO NS 20 2000 346.0 346.0 41.0
SN74S240DWR SolIC DwW 20 2000 346.0 346.0 41.0
SN74S241DWR SoIC DW 20 2000 346.0 346.0 41.0
SN74S244DWR SOIC DW 20 2000 346.0 346.0 41.0

Pack Materials-Page 2
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x
oM 14 16 18 20
. 0300 | 0300 | 0300 | 0.300
762 | (762) | (7.62) | (7.62)
" 6 BSC BSC BSC BSC
NN Mmnm B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
D) C B MN | — | — | —
l C MAX 0.300 | 0.300 | 0.310 | 0.300
NAVEVANEVAYAY (7,62) | (7.62) | (7.87) | (7,62)
1J L / 0.245 | 0.245 | 0.220 | 0.245
0.065 (1,65) C MIN ' : : :
RGO (6,22) | (6,22) | (559) | (6,22)
0.060 (1,52)
—» [€«—0.005 (0,13) MIN 0.015 (0,38)

T

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.

NOTES: A
B.
C. This package is hermetically sealed with a ceramic lid using glass frit.
D
E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.

www.BDTIC.com/TI1



MECHANICAL DATA

W (R—GDFP-F20) CERAMIC DUAL FLATPACK
Base and Seating Plane
0.045 (1,14) 0.500 (7,62
f 0.026 (o’,ss) 0.245 (6.22)
I | v
il — 0.009 (o,za)j
| 0.100 (2,45) 0.004 (0,10)
0.045 (1,14)

—— 0.320 (8,13) MAX ——»
1 20

l l l l

l ] [ | 0.022 (0,56)
0.015 (0,38)
| =

l l l l

l l l
0.540 (13,72) MAX
l l l ]

0.050 (1,27)

l l l l

l l l l

l ] ! ] 0.005 (0,13) MIN
4 Places

l | l l

0.370 (9,40)
0.250 (6,35) >

4040180-4/D 07/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.

E

Falls within Mil-Std 1835 GDFP2—-F20

% TEXAS
INSTRUMENTS

www.BDTIC.com/TI



MECHANICAL DATA

FK (S—=CQCC—N*x*) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN

_ NO. OF A B
TERMINALS
Xk

MIN MAX MIN MAX

«©

- 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) |(9,09) | (7,80) | (9,09)

0.442 | 0.458 | 0.406 | 0.458

—_— ’ 281 (11,23) |(11,63) | (10,31) |(11,63)

22 8 | 0890 [ 0660 [ 0495 [ 0560

Ase | ! (16,26) |(16,76) | (12,58) |(14,22)
o, | 0740 0761 | 0495 | 0560

24 6 (18,78)(19,32) | (12,58) | (14,22)
0.938 | 0.962 | 0.850 | 0.858

25 5 68

N (23,83)|(24,43)| (21,6) | (21,8)
» 1141 | 1165 | 1.047 | 1.063
26 27 28 1 2 3 4 (28,99)((29,59) | (26.6) | (27,0)
’ 0.080 (2,03)
0.064 (1,63)
£ 0020 (0,51) &
0.010 (0,25)
0,045 (1,14)
0.035 (0,89)
A Y

' , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004

www.BIRE 1 (C.com/TI
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—-LINE PACKAGE
16 PINS SHOWN
< A o PINS ™14 16 18 20
N ’ 0.775 | 0.775 | 0.920 | 1.060
i i i i W i W i W i W ACMAX 1 (19.69) | (19,69) | (23,37) | (26,92)
0.745 | 0745 | 0.850 | 0.940
LYW (18,92) | (18,92) | (21,59) | (23,88)
) o0 60 AN
A | ms-oo
T T T S T =T VARIATION | AA B8 AC AD
w J L 8
0.070 (1,78)
0.045 (114) A
0.045 (1,14) .
—» rom(om) A\ 0.020 (0,51) MIN %
\ 5 0.015 (0,38)

I—-—-\

\ 0.200 (5,08) MAX Gauge Plane
4+ v L Seating Plane

? 0.125 (3,18) MIN (0,25) NOM
—J 0.430 (10,92) MAX

0.021 (0,53)
0.015 (0,38)

[-4]0.010 (0,25) W]

)

7
\
\\ /’ 14/18 Pin Only
20 Pin vendor option @

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
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MECHANICAL DATA

DW (R*PDSO*GZO) PLASTIC SMALL OUTLINE
0.512 (13,00)
y 0.496 (12,60) ’

TAAARRAARR [

0.299 (7,60)
0.291 (7,40)

sl el e e

O 050 (1,27) O BW

Index Area
\q}\o 010 (0,25) @]

- \
/ \ [ i T T
A . J N
1 T 0.012 (0,30) \\ -

L 0.104 (2,65) Max 0.004 (0,10)

|
’ [ ]0.004 (0,10)
Gauge P\Qne—{ :

f Seating Plane

0.010 (0,25) of _

0.050 (1,27)
0.016 (0,40)

4040000-4 /G 01/11

A. All linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

D. Fadlls within JEDEC MS—-013 variation AC.

NOTES:

w3 TExAs
INSTRUMENTS
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LAND PATTERN DATA

PLASTIC SMALL OUTLINE

DW (R—PDSO—G20)

Stencil Openings

20x0,6— |——

il

Example Board Layout
(Note C)

f
| Non Solder Mask Define Pad

Solder Mask Opening

N
N (Note E)

007
Al Around .~

Pad Geometry
(Note C)
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(Note D)
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4209202-4/E 07 /11

NOTES:

All linear dimensions are in millimeters.
This drawing is subject to change without notice

Refer to IPC7351 for alternate board design.
Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
Refer to IPC-7525

Customers should

contact their board assembly site for stencil design recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

N
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y \ | Seating Plane $
L 2,00 MAX 00,10
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DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*¥)

28 PINS SHOWN

PLASTIC SMALL-OUTLINE

AEELLEELERIN

o
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> — 5

©

Gage Plane

I \
/

v L \ I i Seatlng Plane

E

— 2,00 MAX 0,05 MIN
PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30
4040065 /E 12/01
NOTES: A. Alllinear dimensions are in millimeters.

Cow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-150
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TlI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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