Product '\- Order

Technical

2 Tools & Support &

Folder o o Now Documents #'\ Software Community
I ’{lﬁg?FS{UMENTS SN75ALS174A
ZHCSHDA4F —JULY 1991 -REVISED JANUARY 2018
SN75ALS174A VY%7 Bh 25 1% IR 5 2%
1 etk IR SRS L IE SRR R SR, S

o & EG#EIT ANSI EIA/TIA-422-B 1 RS-485 i
HR

o ISR IIFE H R

o TEHATHIFEAT R F 30 SEHL RIS 20Mbit/s 1) 12
TR

o T FH T 2 IR AR AR B A LR 2R i I AR S

o FfE 55MA I HL Y AT E R

o B IE SRS H 2R R

o IKFhERHIH A E: 60mA

o ST IRY

o UKZ)ESIE S HL L PR 1

o T[f&Hh SN75174 SCHlThAE H

2 MH

o HHLIKENER
« L] Bahtb 5

3 PiH
SN75ALS174A J& — ik HA =25 7= s i DY s 28 %
IRZNAE, Wit A e ANSI FRiE EIA/TIA-422-B Fl

RS-485 M E K. ZaH4il, BEHELLEIA 20Mbit/s

I R ST 2 R A

N 3%
CTHAR D
1A 1 J 161 Vce
1Y [] 2 15[] 4A
1z[] 3 14]] 4y
1,2EN[] 4 13[] 4z
2Z[]s 12[] 3,4EN
2v[]e ul] 3z
oA 7 10[] 3y
GND[] 8 9[] 3A

T WA [RIZENHT .

SN75ALS174A WAL IE 7 H 7 R il A HR S W Th g,
TBE A S 2R 2 B HY A2 B SRR L . TE 45 R0 150°C W
% P LR

SN75ALS174A ) TR il & 0°C & 70°C.

FHERO

HIES ESp HERT GrfRfED

PDIP (N) (16) 19.3mm x 6.50mm

SN75ALS174A SOIC (DW) (20) 12.8mm x 7.50mm

TSSOP (PW) (20) | 6.50mm x 4.40mm

@ Q%H% TR TR, 1S B R AR R BRI

ThaeR
(B IKEhEE) O @

INPUT A J& F i
Y z
H H H L
L L H
X L z z

(1) H=mEHF, L=1RiBF, X= A%,
(2) Z=mBbT CGHD

DW. PW 3
(TRALED
1A[] 1 ~ 20[JVee
1Y [] 2 19[J4A
NC[] 3 18[]4Y
1Z[] 4 17[JNC
1,2EN[] 5 16]]4z
2z[]6 15[]3,4EN
NC[]7 14[]3z
2y []s 13 ]NC
2A[] 9 12|13y
GND [] 10 nllsa

NC — No internal connection

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.

English Data Sheet: SLLS122



http://www-s.ti.com/sc/techlit/SLLS122.pdf
http://www.ti.com.cn/product/cn/sn75als174a?qgpn=sn75als174a
http://www.ti.com.cn/product/cn/SN75ALS174A?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/SN75ALS174A?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/SN75ALS174A?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/SN75ALS174A?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/SN75ALS174A?dcmp=dsproject&hqs=support&#community

SN75ALS174A
ZHCSHDA4F —JULY 1991-REVISED JANUARY 2018

a s~ wWwN P

5.2 Dissipation Rating Table.......
5.3 Recommended Operating Conditions....
5.4 Electrical Characteristics

SpecCifiCcationsS.......cccvviiiiiiie e
5.1 Absolute Maximum Ratings .........

5.5 Switching Characteristics...........ccceviviiiiieinieeeneeen

13 TEXAS

INSTRUMENTS

www.ti.com.cn

Parameter Measurement Information .................. 5
B 1T = 52 < T ... 8
A & = 5 U 8
7.2 BRI T oo 8
EAS T 0 S 8
Th TR oot 8
7.5 BHHEE e 8

7.6

GlOSSAIY ...viieiieit ettt 8

U BEERIAITIE R e 8

4 BT P ek
VE: 2 WA TURS o A AR A AR

Changes from Revision E (April 1998) to Revision F Page
o WNINT PW HE, MAH FIK. SEIHEE R SAICRIRE ML FEEERTATITIGEE T e o, 1

Copyright © 1991-2018, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/sn75als174a?qgpn=sn75als174a
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

SN75ALS174A
ZHCSHD4F —JULY 1991-REVISED JANUARY 2018

5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Supply voltage, Vcc® 7 Y,
Input voltage, V, 7 \%
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.

(2) All voltage values are with respect to network GND.

5.2 Dissipation Rating Table

PACKAGE POWER RATING | DERATINGFACTOR | poyitn faTing POWER RATING
DwW 1125 mW 9.0 mWw/°C 720 mwW 596 mwW
N 1150 mwW 9.2 mW/°C 736 mW 598 mw
5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Vee Supply voltage 4.75 5 5.25 \
\m High-level input voltage 2 \
Vi Low-level input voltage 0.8 \
Voc Common-mode output voltage 1§ z
loH High-level output current -60 mA
loL Low-level output current 60 mA
Ta Operating free-air temperature 0 70 °C

Copyright © 1991-2018, Texas Instruments Incorporated
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5.4 Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPW MAX | UNIT
Vik Input clamp voltage | =-18 mA -1.5 \%
Vo Output voltage lo=0 0 6 \%
|Vopil Differential output voltage lo=0 15 6 \%
, _ R, = 100 Q , 12 Voo v
[Vopal Differential output voltage See Note Figure 1 or2
R.=54Q 1.5 25 \%
[Vopsl Differential output voltage See @ 15 5 Y
Change in magnitude of _ )
AlVop| differential output voltage("') R =54 Qor 100 Q See Figure 1 +0.2 \%
Common-mode output _ . 3 \4
Voc voltage(s) R =54 Qor 100 Q See Figure 1 ) v
Change in magnitude of
AlVocl common-mode output R. =54 Q or 100 Q See Figure 1 0.2 \%
voltage®
lo Output current with power off | Vcc =0, Vo =-7Vto 12V +100 pA
High-impedance-state output _
loz current Vo=-7Vto1l2V +100 HA
Iy High-level input current V=27V 20 HA
I Low-level input current V=04V -100 HA
los Short-circuit output current Vo=-7Vtol2V +250 mA
. Outputs enabled 36 55 mA
lcc Supply current (all drivers) No load -
Outputs disabled 16 30 mA

(1) All typical values are at Vcc =5V and Tp = 25°C.

(2) The minimum Vgp, with a 100-Q load is either 1/2 Vgop; or 2 V, whichever is greater.

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

(4) A|Vop| and A|Voc| are the changes in magnitude of Vop and Vgc, respectively, that occur when the input is changed from a high level to
a low level.

(5) In ANSI Standard EIA/TIA-422-B, V¢, which is the average of the two output voltages with respect to ground, is called output offset
voltage, Vos.

5.5 Switching Characteristics
over operating free-air temperature range (unless otherwise noted), C, = 50 pF

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
ta(op) Differential output delay time R, =54 Q, See Figure 2 9 15 22 ns
tpzH Output enable time to high level R, =110 Q, See Figure 3 30 45 70 ns
tpzL Output enable time to low level R, =110 Q, See Figure 4 25 40 65 ns
tpHz Output disable time from high level | R, =110 Q, See Figure 3 10 20 35 ns
tpLz Output disable time from low level R, =110 Q, See Figure 4 10 30 45 ns

4 Copyright © 1991-2018, Texas Instruments Incorporated
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6 Parameter Measurement Information

Vjc
Copyright © 2018, Texas Instruments Incorporated

Figure 1. Differential and Common-Mode Output Voltages

Y 3Vv-— —
% 15V 15V
;}5 nput oV \ \
Generator | |
(see Note A) . -, ‘F tdobH) —» MK—td(oDL)
CL =50 pF Output Z y
I (see Note B) Output Y

TEST CIRCUIT VOLTAGEWAVEFORMS

Copyright © 2018, Texas Instruments Incorporated

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

B. C_includes probe and stray capacitance.

Figure 2. Differential-Output Test Circuit and Delay and Transition Times Voltage Waveforms

f=—=—=—=—- = output o  — — 3V
" Input 15V 1.5V
OVor3Vv : ‘ } oV
! b ‘% PZH \ (EV
Generator | — — VOH
(see Note A) 50Q o« Output | | <A
= P 23V ]

\
L tpHz

TEST CIRCUIT VOLTAGEWAVEFORMS

Copyright © 2018, Texas Instruments Incorporated

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

B. C_ includes probe and stray capacitance.

Figure 3. Test Circuit and Voltage Waveforms, tp,y and tpyz

Copyright © 1991-2018, Texas Instruments Incorporated 5
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Parameter Measurement Information (continued)
5V
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A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, Zg = 50 Q, duty cycle =
50%, t; 5 ns, t; 5 ns.
B. C, includes probe and stray capacitance.

Figure 4. Test Circuit and Voltage Waveforms, tp; and tp 7
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1A : 3
v 17
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9 > vVFH—— 3Y
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Vb/b>—— 3Z
14 4y
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| 13
4A N s

(1) This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
(2) Pin numbers shown are for the N package.

Figure 5. Logic Symbol

6 Copyright © 1991-2018, Texas Instruments Incorporated
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Parameter Measurement Information (continued)
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(1) Pin numbers shown are for the N package.

Figure 6. Logic Diagram (Positive Logic)

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee - - Vee
35 kQ NOM
Input -
o Output
— — GND

Copyright © 2018, Texas Instruments Incorporated

Figure 7. Schematics of Inputs and Outputs

JRA © 1991-2018, Texas Instruments Incorporated 7


http://www.ti.com.cn/product/cn/sn75als174a?qgpn=sn75als174a
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
SN75ALS174A
ZHCSHDA4F —JULY 1991 -REVISED JANUARY 2018 www.ti.com.cn
7 BERCSORY SRR
7.1 R

7.2 BRSO S iE A

To receive naotification of documentation updates, navigate to the device product folder on ti.com. In the upper
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7.6 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
SN75ALS174ADW ACTIVE SoIC DW 20 25 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 75ALS174A Samples
SN75ALS174ADWE4 ACTIVE SoIC DW 20 25 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 75ALS174A Samples
SN75ALS174ADWR ACTIVE SOIC DW 20 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 75ALS174A
SN75ALS174AN ACTIVE PDIP N 16 25 RoHS & Green NIPDAU N/ A for Pkg Type 0to 70 SN75ALS174AN
SN75ALS174APWR ACTIVE TSSOP PW 20 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LS174A

® 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.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® Lead finish/Ball material - Orderable Devices 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.

Addendum-Page 1
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Important Information and Disclaimer: The information provided on this page represents TlI'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
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
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
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
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)
SN75ALS174ADWR SoIC DW 20 2000 330.0 24.4 108 | 133 | 2.7 12.0 | 240 Q1
SN75ALS174APWR TSSOP PW 20 2000 330.0 16.4 695 | 7.1 1.6 8.0 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN75ALS174ADWR SoIC DW 20 2000 350.0 350.0 43.0
SN75ALS174APWR TSSOP PW 20 2000 853.0 449.0 35.0

Pack Materials-Page 2



MECHANICAL DATA

PW (R—PDSO—G20)

PLASTIC SMALL OUTLINE

/ N
A
| P o pJ L
J | Bes

0,15 NOM

g _
6,60 > 0,75
6,40 050

[ | [\ \
v Seating P\one# / ‘

L 1,20 MAX 0.15 (B[00

,05

(=}

4040064-5/G 02/

NOTES:

E.

A. Al linear dimensions are in millimeters.
B.

Dimensioning and tolerancing per ASME Y14.5M-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO—G20)

PLASTIC SMALL OUTLINE

Example Board Layout _—
Based on a stencil thickness
of .127mm (.005inch).
—=| [=—18x0,65 20x0,25
~1,55
5,6 5,6
<N
/ \\___//
/ 18x0,65 -
/
,./ Example
| Non Soldermask Defined Pad
/ /x// ™. Example
| ~. Solder Mask Opening
é/ N\, (See Note E)
/ —1=—0,3 X\
/ A \
| Ak |
\ ] /
\ '] 6 7~ Pad Geometry
\ == /
\‘\ 0,07 /'I
\._ All Around.”
~.. 7
N~ - —
4211284-5/G  08/15
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for alternate design.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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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.
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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.
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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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