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4 Pin Configuration and Functions

1A[] 1 JJ 16|] Vco
1Y[] 2 15]] 4A
1Z2[] 3 14|] 4y
1,2EN[] 4 13]] 42
2z[]s 12[7] 3,4EN
2Y[]e 1] 3z
2A[]7 10]] 3y
GND[] 8 9l 3A

N Package (Top View)

1A ] 1 - 20[JVee
1Y ]2 19| J4A
NC[]s 18]]4Y
1Z[] 4 17[JNC
1,2EN[] 5 16]]4Z
27[]s6 15[]3,4EN
NC[]7 14|13z
2y []s 13[]NC
2A[] 9 12[]3Y
GND [] 10 1[]3A

NC — No internal connection

DW, PW Package (Top View)

Copyright © 2024 Texas Instruments Incorporated
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5 Specifications

5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Supply voltage, Ve @ 0.5 \%
Input voltage, V, -0.5 \%
Output voltage range, Vo -9 14 \%
Continuous total dissipation See the Dissipation Rating table
Storage temperature, Tgg -65 150 °C

(1)

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings

only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device

reliability.
All voltage values are with respect to network GND.

@)

5.2 Dissipation Rating Table

PACKAGE AT DERATING FACTOR AT AR
DW 1125 mW 9.0 mw/°C 720 mW 596 mW
N 1150 mW 9.2 mw/°C 736 mW 598 mwW
5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Vee Supply voltage 475 5 5.25 \%
Viy High-level input voltage 2 Vee \%
Vi Low-level input voltage 0 0.8 \%
Voc Common-mode output voltage -7 12 \%
lon High-level output current -60 mA
loL Low-level output current 60 mA
Ta Operating free-air temperature 70 °C
5.4 Thermal Information
SN75ALS174A
THERMAL METRIC(") N (PDIP) DW (SOIC) PW UNIT
16 PINS 20 PINS 20 PINS
Rgya Junction-to-ambient thermal resistance 60.6 66.8 107.5 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 48.1 344 384 °C/W
Ress Junction-to-board thermal resistance 40.6 39.7 53.7 °C/W
Wyt Junction-to-top characterization parameter 27.5 8.9 3.2 °C/W
Wis Junction-to-board characterization parameter 40.3 39 53.1 °C/W
ReJc(bot) Junction-to-case (bottom) thermal resistance n/a n/a n/a °C/W

Q)
report.

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

4 BFHB T 57— N2 (ZE RSB EPE) #55
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5.5 Electrical Characteristics

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

PARAMETER TEST CONDITIONS MIN| TYP( MAX| UNIT
Vik Input clamp voltage l|=-=18mA -1.5 \%
Vo Output voltage lo=0 0 6 \%
IVopil Differential output voltage lo=0 1.5 6 \%
_ , RL =100Q 12 VO?;) v
[Vopal Differential output voltage See Note X 6-1 or2
R_ =54Q 1.5 25 Vv
[Vops| | Differential output voltage See 15 \%
Change in magnitude of
AVopl diﬁeré’mial Outgut voltage® | RL =540 0r 1000 See % 6-1 02| vV
- 3 \
Voc S;g;“e‘z?) mode output R, = 540 or 100Q See [/ 6-1 T
Change in magnitude of
AlVoc|  |common-mode output R, =540 or 100Q See [ 6-1 0.2 \%
voltage(®)
lo Output current with power off |V =0, Vg =-7V to 12V +100 MA
loz CH;?:le;lqupedance-state output Vo = —7V to 12V +100 uA
iy High-level input current V=27V 20 MA
I Low-level input current V=04V -100 HA
los Short-circuit output current Vo =-7V to 12V +250 mA
) Outputs enabled 36 55| mA
lec Supply current (all drivers) No load -
Outputs disabled 16 30 mA

(1)  All typical values are at Vg = 5V and Tp = 25°C.
(2) The minimum Vgp, with a 100Q load is either 1/2Vgp4 or 2V, whichever is greater.
(3) A|Vop| and A|Voc| are the changes in magnitude of Vpop and Vg, respectively, that occur when the input is changed from a high level

to a low level.
(4) In ANSI Standard EIA/TIA-422-B, Vo, which is the average of the two output voltages with respect to ground, is called output offset

voltage, Vos.
(5) See EIA Standard RS-485, Figures 3-5, Test Termination Measurement 2.

5.6 Switching Characteristics

over operating free-air temperature range (unless otherwise noted), C_ = 50pF

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
taob) Differential output delay time R_ = 54Q, See [¥ 6-2 9 15 22 ns
tpzH Output enable time to high level RL =110Q, See [¥ 6-3 30 45 70 ns
tpzL Output enable time to low level R, = 110Q, See [X] 6-4 25 40 65 ns
tpHz Output disable time from high level |R_ = 110Q, See [¥] 6-3 10 20 35 ns
tpLz Output disable time from low level R_ =110Q, See [X] 6-4 10 30 45 ns

Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F
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6 Parameter Measurement Information

VJOI:
Copyright © 2018, Texas Instruments Incorporated

Eq 6-1. Differential and Common-Mode Output Voltages

Y Ve 15V 1.5V
I : i
CL7= gBR= npUtOV—}‘{
Generator - e ‘
(see Note A) 4 Output Z - \% 'd(oDH) 4 P
CL =50 pF Hipd y
/L\ (see Note B) Output Y

VOLTAGE WAVEFORMS

TEST CIRCUIT

Copyright © 2018, Texas Instruments Incorporated

A. The input pulse is supplied by a generator having the following characteristics: PRR = 1MHz, Z5 = 50Q, duty cycle = 50%, t; 5ns, t; 5ns.

B. C, includes probe and stray capacitance.
6-2. Differential-Output Test Circuit and Delay and Transition Times Voltage Waveforms

OQutput 3V
Input 15V 1.5V
OVor3V oV
—» & PzH 05V
\
Generator § | ‘ fiii VOH
(see Note A) ﬁ —————— — — Output 23V | F y oy
off =
L thHz ¥
VOLTAGE WAVEFORMS

TEST CIRCUIT
Copyright © 2018, Texas Instruments Incorporated

The input pulse is supplied by a generator having the following characteristics: PRR = 1MHz, Zg = 50Q, duty cycle = 50%, t; 10ns, t;

10ns.
B. C, includes probe and stray capacitance.

Eq 6-3. Test Circuit and Voltage Waveforms, tpzy and tpyz

Copyright © 2024 Texas Instruments Incorporated
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fmmm e : SRL=m00 v
! — 0 Input 15V 15V
0Vor3v G OUpUt npu | oV

\
I |> ! <« t ——p—t
I CL=50pF_|_ \ | PZL  tPLz
Generator [ J' (see Note B) /I \ 5V

23V
(see Note A) § 500 Lo

Output S
ﬁ - fff VoL

0.5V

TEST CIRCUIT VOLTAGE WAVEFORMS

Copyright © 2018, Texas Instruments Incorporated

A. The input pulse is supplied by a generator having the following characteristics: PRR = 1MHz, Z5 = 50Q), duty cycle = 50%, t; 5ns, t; 5ns.
B. C_includes probe and stray capacitance.

6-4. Test Circuit and Voltage Waveforms, tpz and tp 7

Copyright © 2024 Texas Instruments Incorporated BHH T 57— N (:;j,; X wé\b-@) FEE 7
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7 Detailed Description
7.1 Device Functional Modes

Function Table (each driver)

OUTPUTS
INPUT A(D) ) ENABLES
Y z
H H H L
L H L H
X L Z Z
(1) H=high level, L =low level, X = irrelevant.
(2)  Z = high impedance (off)
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vce - - = Vee
35 kO NOM
Input T
o Output
- — GND

Copyright © 2018, Texas Instruments Incorporated

7-1. Schematics of Inputs and Outputs

8 BHEHZBTT 57— o2 (BB EPY) 2315
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8 Device and Documentation Support
8.1 Documentation Support

8.2 KFa Ay bOEHBHMERITMSHE

RF 2 A RD EHIZ DWW T OB EZ T IRDITIE, www.tij.co.jp DT /A RBLL 7 4 L Z Z BRIV TLTIEE W, (@A) 27
Uy 7L TR R T D8 BRINTZT R TORMERICBET XA = AN S TIAZENTEET, EREOFEMIC
DNTE, BETSNIZRF 2 A MG FNTWDUGETEEZ Z <7230,

83HUR—F-UY—2X

TR R AR NAY BE2E™ YR —b T —T AL, TV =T BRRRER A DRI B EREFHIE T o M AN
—IPLRGEN D EBEGAZEN TEXAGH T, BEFEORIEERR LD, A OEME LIV T52L T, i T
XA AZ LN TEET,

Vo 7STNBar 7o 0d, FERE LIV BUROFE RIS NDIHOTT, ZNHIRTF TR A AV LAY DA
BERRERR TALDTITRL, T L TR R A AV LAY O RRE KM LSO TIEHVER A, T TR AR
ALY DERGHEZRLTTIESN,

8.4 Trademarks

THRP R AL AV ALY E2E™ is a trademark of Texas Instruments.

TRCOPEZEL, TNENOIAEIFBELET,

8.5 BHESNEICHT 5 EEEIE

ZD IC 1%, ESD IZho THEH T A RREMENRHVE S, T R AL AV LAV T, IC BB LR ISl B o2&

A BAHERL ST, ELOROEOBEORBFIAC DRV A, 7 A AL 5B TR T,
A\ ESD ICEBMHEAIE, DT DR MR T DT A AD TSR £ CHIGI DTV E T, K72 IC DG, /$TA—FHD T
LT BT ARSI TOBHARN DAL TTHEME B B8 | BT A LT <o TVET,
8.6 A&
THXY R ALY NAT I GE ZOHEEEIZIE, HREPIKEEO—EB L OVERD FLHIN TWET,

9 Revision History
FERE SRR ORFIIUGFT 2R L TOE T, LOUGTBIEITRGEMUIZEL T ET,

Changes from Revision F (January 2018) to Revision G (April 2024) Page
o FFAPEIKIZDIZo TR, K AHAEB OB TIEZ I H s 1
* Added the Thermal Information tabIe................ooi it e e e e e e naeeas 4
¢ Changed NOE A IN [ B-3 .....cuiiieiieiieieieiesie sttt te ettt sttt e st e st es e e st esseseen s e eessesseesesseeseesesbeeseeneeneeneeneaneas 6
Changes from Revision E (April 1998) to Revision F (January 2018) Page
« PW o= 77V r—ar YRR TRRTEHRIER, [T A 2ABLORF 2 A MOHR— &7 iar | A=

TNV 23— BEOTESUEE I BT 22 Z B ittt 1

10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
SN75ALS174ADW Obsolete Production SOIC (DW) | 20 - - Call Tl Call Tl Oto 70 75ALS174A
SN75ALS174ADWR Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 75ALS174A
SN75ALS174ADWR.A Active Production SOIC (DW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 75ALS174A
SN75ALS174AN Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 SN75ALS174AN
SN75ALS174AN.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type Oto 70 SN75ALS174AN
SN75ALS174APWR Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LS174A
SN75ALS174APWR.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LS174A

@ status: For more details on status, see our product life cycle.

@ Mmaterial type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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 TI'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.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

L |+ KO |4 P1—»]
Leg R g R A T
o| |e &|( Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A
W

Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O OO OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed

[ & |
T T

AN

Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant

(mm) |W1(mm)
SN75ALS174ADWR SoIC DW 20 2000 330.0 24.4 108 | 133 | 2.7 12.0 | 240 Q1
SN75ALS174APWR TSSOP PW 20 2000 330.0 16.4 6.95 | 7.0 14 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN75ALS174ADWR SOIC DW 20 2000 356.0 356.0 45.0
SN75ALS174APWR TSSOP PW 20 2000 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN75ALS174AN N PDIP 16 25 506 13.97 11230 4.32
SN75ALS174AN.A N PDIP 16 25 506 13.97 11230 4.32
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

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

[4]0.010 (0,25) W]

)

U 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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DWO0020A

PACKAGE OUTLINE
SOIC - 2.65 mm max height

SOIC

10.63
9.97

W

TYP

@ PIN 11D

AREA

J
)
(=]

_ 18x[1.27]
() — ==
— ==-—
—] —
— —
130 [ — 2%
12.6 [11.43]
NOTES —
— —
— —
— —
it
10 ] i
- o 1112(»(0.51 —L
7.6 0.31 .65 MAX
8] 74 (@ Jo.250) [c|A[B]
NOTE 4

\

1

/'\ :

)

T

<\ SEE DETAIL A

E,

o
1

GAGE PLANE

0‘7-8"T+

1.27 L 92

" 040

DETAIL A
TYPICAL

4220724/A 05/2016

NOTES:

-

per ASME Y14.5M.

exceed 0.15 mm per side.

s W N

. Reference JEDEC registration MS-013.

. This drawing is subject to change without notice.
. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm per side.

i3 Texas
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EXAMPLE BOARD LAYOUT
DWO0020A SOIC - 2.65 mm max height

SOIC

20X (2)

A

N
o

20X (0.6)

-

:
il

18X (1.27)

JUoty

in0uD

(R0.05)
TYP

-
o

11

gl

|
|

LAND PATTERN EXAMPLE
SCALE:6X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING / METAL SOLDER MASK\\ / OPENING

(r L N ‘r- -\‘
| *| |:
)) — —y
*I‘* 0.07 MAX JL 0.07 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4220724/A 05/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DWO0020A SOIC - 2.65 mm max height

SOIC

20X (0.6) L [j:

1

20X (2)

SYMM

11 ¢

|

|

18X (1.27) |

27 |

T—-E==3 |

|

) !

|

|

|

|

|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

4220724/A 05/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
18X -0.65
R 20
1 == )
== -
—
—
2X
6.6 5.85
64 —
NOTE 3
—
—
o
10 g e et
- J 11
20X 0.30
E 45 0.19
4.3

./'

&-«/\ (0.15)TYPjr
SEE DETAIL A

GAGE PLANE

DETAIL A
TYPICAL

4220206/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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www.ti.com




EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X(1.5) SYMM
|1 ‘ r ¢ (R0.05) TYP
oo [ | e
b |

|
) |

|
e |

L

18X (0.65) — -

-

)
1]
1)

o | ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
oPEN|NG\ METAL SOLDER MASK OPENING
777777777777 .
|
|

T EXPOSED METAL

*H‘* 0.05 MAX *j 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220206/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)

f

e
-

aai

SYMM

=
[N

20X (1.5) SYMM
i j | r ¢ (R0.05) TYP
| |
|
|
|
|
|
4
|
|
|
|
|
|
|

[ ]
1]
]
o

R

L— (5.8) —J

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220206/A 02/2017

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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