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4 Pin Configuration and Functions

1B ]
1A (]
1R[]
RE []
2R[]
2A[]
2B]]
GND [}

16]VCC
15[ 1D
14]] 1Y
13]] 12
12]] DE
1] 2z
10]] 2Y
9l 2D

0 N OO s W N =

Bq 4-1. SN751177: N or NS Package

(Top View)

PIN
e OB = TYPE DESCRIPTION
1A 2 | RS422 differential input (non-inverting) to receiver 1
2A 6 6 | RS422 differential input (non-inverting) to receiver 2
1B 1 1 | RS422 differential input (inverting) to receiver 1
2B 7 | RS422 differential input (inverting) to receiver 2
1D 15 15 | Logic data input to RS422 driver 1
2D 9 | Logic data input to RS422 driver 2
DE 12 12 | Driver enable (active high)
GND 8 — Device ground pin
1R 3 O Logic data output of RS422 receiver 1
2R 5 O Logic data output of RS422 receiver 2
RE 4 | Receiver enable pin (active low)
Vee 16 16 — Power supply
1Y 14 14 (0] RS-422 differential (non-inverting) driver output 1
2Y 10 10 (0] RS-422 differential (non-inverting) driver output 2
1Z 13 13 (0] RS-422 differential (inverting) driver output 1
27 11 11 (0] RS-422 differential (inverting) driver output 2
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1B[]1 o 16]] Vce
1A[] 2 15]] 1D
1R[]3 1400 1Y
1DE [} 4 13[] 1z
2R[]5 12]] 2DE
2A[]6 11[] 2z
2B[]7 10]] 2y
GND[] 8 9] 2D

E] 4-2. SN751178: N or NS Package

(Top View)
PIN
e BB = TYPE DESCRIPTION
1A 2 2 | RS422 differential input (non-inverting) to receiver 1
2A 6 6 | RS422 differential input (non-inverting) to receiver 2
1B 1 1 | RS422 differential input (inverting) to receiver 1
2B 7 7 I RS422 differential input (inverting) to receiver 2
1D 15 15 | Logic data input to RS422 driver 1
2D 9 9 | Logic data input to RS422 driver 2
1DE 4 4 I Driver 1 enable (active high)
2DE 12 12 | Driver 2 enable (active high)
GND 8 8 — Device ground
1R 3 3 (0] Logic data output of RS422 receiver 1
2R 5 5 (0] Logic data output of RS422 receiver 2
Vee 16 16 — Power supply
1Y 14 14 (0] RS-422 differential (non-inverting) driver output 1
2Y 10 10 (0] RS-422 differential (non-inverting) driver output 2
1Z 13 13 (0] RS-422 differential (non inverting) driver output 1
27 11 11 (0] RS-422 differential (non inverting) driver output 2
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5 Specifications

5.1 Absolute Maximum Ratings

. . . 1
over operating free-air temperature range (unless otherwise noted)( )

MIN MAX UNIT

Vee Supply voltage, (see note(®) 7 \%
V, Input voltage, (DE, RE, and D inputs) 7 \%
V| Receiver input voltage range, (A or B inputs) -25 25 \
Vip Receiver differential input voltage range, (see note®) ) -25 25 \Y
Vo Driver output voltage range -10 15 \Y
loL Receiver low-level output current 50 mA
Tstg Storage temperature range -65 150 °C

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 260 °C

(1) 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.

(2) All voltage values, except differential input voltage, are with respect to the network ground terminal.

(3) Differential input voltage is measured at the noninverting terminal with respect to the inverting terminal.

5.2 Thermal Information

N NS
THERMAL METRIC(") UNIT
16-PINS 16-PINS
R gia Junction-to-ambient thermal resistance® 60.6 88.5 °C/W
R auc(top) Junction-to-case (top) thermal resistance 48.1 46.2 °C/W
R g Junction-to-board thermal resistance 40.6 50.7 °C/W
Wt Junction-to-top characterization parameter 27.5 13.5 °C/W
W B Junction-to-board characterization parameter 40.3 50.3 °C/W
R auc(bot) Junction-to-case (bottom) thermal resistance N/A N/A °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application
report.

(2) The package thermal impedance is calculated in accordance with JESD 51, except for through-hole packages, which use a trace
length of zero.

5.3 Recommended Operating Conditions

MIN| NOM MAX| UNIT
Supply voltage, Ve 4.75 5 5.25| V
High-level input voltage, V|4 DE, RE, and D inputs 2 Vv
Low-level input voltage, V,_ 08| V
Common-mode output voltage, Voc -7 12|V
High-level output current, loy Driver -60| mA
Low-level output current, lo. 60| mA
Common-mode input voltage, V|c 12| V
Differential input voltage, V|p 12| V
Receiver
High-level output current, loy -400| pA
Low-level output current, lo. 16| mA
Operating free-air temperature, Tp -20 85| °C

(1)  The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for
common-mode output and threshold voltage levels only.
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5.4 Driver Sections

5.4.1 Electrical Characteristics

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN| TYP”| MAX| UNIT
Vik Input clamp voltage | =-18mA -1.5 \Y
VoH High-level output voltage Vig =2V, V)L =0.8V, loy = -33mA 3.7 \Y
VoL Low-level output voltage Vig=2V, ViL=0.8V, lon = 33mA 1.1 \%
Vop1l Differential output voltage lo=0 1.5 6 \Y
[Vopal Differential output voltage R. =100Q, See [ 6-1 2\/?);11/&2) v
R, =54Q, See [¥ 6-1 1.5 5
Vobs Differential output voltage Seg Note 4 15 5 \%
AlVop| \C/)c::?anggee(?e:ﬁgtr;i;;lde of differential output +0.2 Vv
Voc Common-mode output voltage R_ = 54Q or 100Q, See 4 6-1 -10) 3 \%
BVoc | by st ol o mode 02| v
lo Output current with power off Vee =0, \1/5\/: “Vio £100| pA
loz High-impedance-state output current Vo =-7V to 12V +100 uA
iy High-level input current Viy=2.7V 20 HA
I Low-level input current ViL=0.4V -100 HA
Vo =-7V -250
los Short-circuit output current (see Note 6) Vo = Vee 250 mA
Vo =12V 250
Outputs enabled 80 110
lec Supply current No load mA
Outputs disabled 50 80

(1) Alltypical values are at Vgc = 5V and T = 25°C.

(2) The minimum Vgp, with a 100Q load is either 1/2 Vop4 or 2V, whichever is greater.
(3) The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for
common-mode output and threshold voltage levels only.

(4) See TIA/EIA-485-A [X] 6-3.5, Test Termination Measurement 2
(5) A|Vop| and A|Vo¢| are the changes in magnitude of Vop and V¢, respectively, that occur when the input is changed from a high level

to a low level.

(6) Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

5.4.2 Switching Characteristics

at Ve = 5V, CL = 50pF, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP| MAX| UNIT

t Differential output delay time 20 25 ns
4(0D) : @ o'p yame RL=540, |See % 6-3

tiop) Differential output transition time 27 35 ns
{ Propagation delay time, low- to high-level output 20 25 ns
PLA pager yome. © 9 P R =270, |See % 6-4

tPHL Propagation delay time, high- to low-level output 20 25 ns
tpzH Output enable time to high level R =110Q, |See 4] 6-5 80 120 ns
tpzL Output enable time to low level R =110Q, |See [X] 6-6 40 60 ns
tpHz Output disable time from high level R =110Q, |See X 6-5 90 120 ns
tpLz Output disable time from low level R =110Q, |See [X| 6-6 30 45 ns

6 BEHCT BT — RS2 (DB bt B

Product Folder Links: SN751177 SN751178

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLLS059


https://www.ti.com/product/ja-jp/sn751177?qgpn=sn751177
https://www.ti.com/product/ja-jp/sn751178?qgpn=sn751178
https://www.ti.com/ja-jp/lit/pdf/JAJSSZ3
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSSZ3E&partnum=SN751177
https://www.ti.com/product/ja-jp/sn751177?qgpn=sn751177
https://www.ti.com/product/ja-jp/sn751178?qgpn=sn751178
https://www.ti.com/lit/pdf/SLLS059

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

SN751177, SN751178

JAJSSZ3E — FEBRUARY 1990 — REVISED FEBRUARY 2024

5.4.3 Symbol Equivalents

DATA-SHEET PARAMETER TIA/EIA-422-B TIA/EIA-485-A
[Vops| Vo Vo
[Vopal Vi (RL = 100Q) Vi (RL = 54Q)
[Vopsl Vi (Test Termination Measurement 2)
AlVopl| IV = [Vl Vi = [Vl
Voc [Vosl [Vos|
AlVocl [Vos =V osl [Vos =V osl
los [1sal, lsbl
lo [1xal, 1ol lia, lip

5.5 Receiver Sections

5.5.1 Electrical Characteristics

over recommended ranges of common-mode input voltage, supply voltage, and operating free-air temperature (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN| TYP"| MAX| UNIT

Vir+ Positive-going input threshold voltage Vo =27V, lo =-0.4mA 0.2 Vv

Vir- Negative-going input threshold voltage Vo =0.5V, lo =16mA -0.2% Vv

Vhys Input hysteresis voltage (Vi1+ = Vi1-) 50 mV

Vi Enable clamp voltage SN751177 |l =-18mA -1.5 \%

Vou High-level output voltage V|p =200mV, loy = —400pA 2.7 \%
loL = 8mA 0.45

VoL Low-level output voltage Vp = -200mV \Y
loL = 16mA 0.5

loz High-impedance-state output current SN751177 |Vo=0.4V to 2.4V +20 uA
V=12V 1

I Line input current (see Note 7) Other input at 0V mA
V=-7V -0.8

i1 High-level enable input current SN751177 |Viy=2.7V 20 HA

I Low-level enable input current SN751177 |V,L =04V -100 uA

los Short-circuit output current (see Note 6) -15 -85 MA

lec Supply current No load, outputs enabled 80 110 mA

i Input resistance 12 kQ

(1)
@)

@)
(4)

All typical values are at Ve = 5V and Tp = 25°C.

The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for

common-mode output and threshold voltage levels only.
Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
Refer to ANSI Standards TIA/EIA-422-B, TIA/EIA-423-A, and TIA/EIA-485-A for exact conditions.

5.5.2 Switching Characteristics
at VCC =5V, C|_ = 15pF, TA =25°C

PARAMETER TEST CONDITIONS MIN | TYP| MAX| UNIT
tpy | Propagation delay time, low- to high-level output Vip = 15V to 1.5V, See 2 6.7 20 35| ns
tPHL Propagation delay time, high- to low-level output 22 35 ns
tpzH Output enable time to high level 17 25 ns
tpzL Output enable time to low level 20 27| ns
tpnz | Output disable time from high level |SN751177 |See [X| 6-8 25 40| ns
tpLz Output disable time from low level 30 40| ns
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6 Parameter Measurement Information

D

— Voc
2
i_

B4 6-1. Driver Test Circuit, vop And voc

Vip

|
; o o
i TJ [

6-2. Receiver Test Circuit, voy And vg,

_ i C|_ =50 pF f
RL=540Q T (see Note A) Oquut ——————— 3V
3V Input % 1.5V 1.5V
| | ov
tdop) ¥ :4— —» <4 tdop)
Generator | +——————=25V
(see Note B) 50 Output 50% /1 90% 90% N 50%
10% A | 0% a5V
[ | '
= —» [ k(oD) —» 4 t(oD)
TEST CIRCUIT VOLTAGE WAVEFORMS

A. CL includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR < 1MHz, 50% duty cycle, Zg = 50Q, t; < 6ns, t; < 6ns.

B4 6-3. Driver Differential Output-Delay and Transition-Time Test Circuit and Voltage Waveforms

—————— 3V
Input f 15V 1.5V
ov
2.3V
—J| :4— tPLH —PI i tPHL
RL=27Q Y | N T VoH
23V 23V
Output | A |
. Output | VoL
enerator
= -l(—N—t Pt
(see Note B) CL=15pF | PHL | PLH
I (see Note A) 7 VoH
1 Output Sk 2.3V 23V
- - VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
A. C_includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR < 1MHz, 50% duty cycle, Zg = 50Q, t, < 6ns, t; < 6ns.
Eq 6-4. Driver Propagation-Time Test Circuit and Voltage Waveforms
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Output

/ \————3V
| oV

OVor3V |

|
CL=15pF —» 4 tpzH |05V
RL=110Q | ¥
Generator 50 O (see Note A) | ~— Y _VoH
(see Note B) Output /2 . | N ?
- - ’ | Voff =0V
= tpHZ —» ¢
TEST CIRCUIT VOLTAGE WAVEFORMS

A. C_includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR < 1MHz, 50% duty cycle, Zg = 50Q, t, < 6ns, t; < 6ns.

B 6-5. Driver Enable- and Disable-Time Test Circuit and Voltage Waveforms

5V

s1 Output Input % 15V 15V
| ov

OVor3Vv

CL=15pF |
Generator see Note A
(see Note B) o0 ¢ ) /‘\ 23V °Y
£ Output . i
- — ?— VOL
— 0.5V

TEST CIRCUIT VOLTAGE WAVEFORMS

A. C_ includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR < 1MHz, 50% duty cycle, Zg = 50Q, t, < 6ns, t; < 6ns.

6-6. Driver Enable- and Disable-Time Test Circuit and Voltage Waveforms

Input f1.5 v 1.5V
Output oV
-»|

CL=15pF [4—tpLH » e tpuL

(see NoteA) | p—_—_—
15V 0V | VoH
— Output 1.3V 1.3V
- B VoL

TEST CIRCUIT VOLTAGE WAVEFORMS

A. C_includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR < 1MHz, 50% duty cycle, Zg = 50Q, t; < 6ns, t; < 6ns.

Generator
(see Note B)

6-7. Receiver Propagation-Time Test Circuit and Voltage Waveforms
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Generator
(see Note B)

CL=15pF

/|\ (see Note A)

TEST CIRCUIT
- ——3v  —— 3V
| 0V S1to15V | oV S1to-1.5V
tpzH P |4 S3 Closed tpzL » & S2 Closed
| VoH S2Open — —— <45V S30pen
Output U Output / 5& —— — 15V
—— — — 0V VoL
-————3v  — 3V
Input _%Mv_\_ Input 1.5V
| 0V  S1to15V ov S1to-1.5V
- & tpuz S2 Closed » [ tpz S2 Closed

|
Output ? ——

0.5V

A. C_includes probe and jig capacitance.

VoH S3Closed

———— =13V

VOLTAGE WAVEFORMS

————— ~1.3V S3Closed
Output 7“ 0.5V \

VoL

B. The pulse generator has the following characteristics: PRR < 1MHz, 50% duty cycle, Zg = 50Q, t, < 6ns, t; < 6ns.

6-8. Receiver Output Enable- and Disable-Time Test Circuit and Voltage Waveforms
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7 Detailed Description
7.1 Device Functional Modes

| 7-1. SN751177, SN751178 Functional Table (Each Driver)

OUTPUTS
INPUT D(") ENABLE DE
Y V4
H H H L
L H L H
X L Z Z
(1)  H=high level, L = low level, X = irrelevant, Z = high impedance (off)
£ 7-2. SN751177 Functional Table (Each Receiver)
DIFFERENTIAL INPUTS A-B ENABLE RE OUTPUT RM
Vip20.2V L H
-0.2V <V|p<0.2V L ?
Vip£-0.2V L L
X H 4
Open L H
(1) H=high level, L = low level, ? = indeterminate, X = irrelevant, Z = high impedance (off)
£ 7-3. SN751178 Functional Table (Each Receiver)
DIFFERENTIAL INPUTS A -B OUTPUT R(")
Vip20.2V H
-0.2V <V|p<0.2V ?
Vip£-0.2V L
(1) H=high level, L = low level, ? = indeterminate
EQUIVALENT OF DRIVER OR ENABLE INPUT EQUIVALENT OF RECEIVER INPUT
Vee —— Vce ——
R(eq)
Input
—— Input
Driver Input: R(eq) = 6 k2 NOM
Enable Input: R(gq) = 4 k2 NOM
R(eq) = Equivalent Resistor
A. Allresistor values are nominal.
B 7-1. Schematics of Inputs
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 1

Product Folder Links: SN751177 SN751178
English Data Sheet: SLLS059


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/sn751177?qgpn=sn751177
https://www.ti.com/product/ja-jp/sn751178?qgpn=sn751178
https://www.ti.com/ja-jp/lit/pdf/JAJSSZ3
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSSZ3E&partnum=SN751177
https://www.ti.com/product/ja-jp/sn751177?qgpn=sn751177
https://www.ti.com/product/ja-jp/sn751178?qgpn=sn751178
https://www.ti.com/lit/pdf/SLLS059

13 TEXAS

SN751177, SN751178 INSTRUMENTS
JAJSSZ3E — FEBRUARY 1990 — REVISED FEBRUARY 2024 www.ti.com/ja-jp
TYPICAL OF ALL DRIVER OUTPUTS TYPICAL OF ALL RECEIVER OUTPUTS
T Vee T Vee
85Q
NOM
Output
Output
- GND

A. All resistor values are nominal.

7-2. Schematics of Outputs
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8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

8.1 Documentation Support
8.2 RFa Ay MNDEHMBMERZITIMSAE

RF¥ 2 A PO EHINZ DOV TOMEIESZ T EDITIL, www.tij.cojp DT /A AR 7 4 /L2 % BV TLIZEW, %] 27
Vo7 L TRERT DE, BRSNIZT R CORBERICBET XAV AN BEZ TRAZENTEET, EHOFEHIC
ONTHE, WETENTZRF 2 A MIE FN TV A SETERZ B LIZE,
83YR—-F-VVY=-2X
TEP R A AV LAY E2E™ IR —b e T4 —T AT, T V=T BRREEE SO EIE LR FHCE T A Mg AR
— IO RGEN D EBESAZEN TEXAIGHT T, BFEORIZEZRKR LD, MEOEME LIV T52LT, it T E
I e RGN TEET,
V73N TNBar 7703, KB IZIDBUROEE I RILINH O T, ZNHIET T R AV VALY D
BERRERR T AL DT BT LE TV R A RN ALY D BfRE KL O TRBOER A, THF TR AR
VALY O R E SRR TLTEENY,
8.4 Trademarks
THXY R AL AV VA Y E2E™ is a trademark of Texas Instruments.
TRCOMEEIL, TNETNOHEEIIRELET,
8.5 HERMEICEHT 5 EEEIR

ZDIC 1%, ESD IZk o THHRTARIREMEAHV E T, TV A AL AL A VL IC BB E YR E A28

A EHERLET, ELOEBROBLOREFIEIC DRSS . T A REHRT 28 2RV ET,

A\ ESD ICEBMARIE, DT RMREIE T DT A ADTE R ECEIGI DIV ET, K72 IC DG, /STA—FHb T
LT BT TARSNTOB NI TTHEME DB 720 | R AEL T <o TVET,

8.6 HE
FHA R AL AV LA EE ZOREEEICIT, HECKEO—E B LOERENTREINTWET,

9 Revision History
EERE S RRBOFRFIIUGET 2R L COET, TOUGTBIRIZRGEMICEC T ET,

Changes from Revision D (May 1999) to Revision E (February 2024) Page
o FFAPRIKIZOIZS TR, W AHAB RO TTIEZZEH s 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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RO FHIB T BT R SA A, Web ¥ —)v ZeVEEH, ZTOMOY Y —2%  KIEHSFET DA HEMOSHD THUROFE 4L TR, @it
BLOWEE B B35 A PEOBURIRAE, 55 =& OB FEEHEDIER FEIRGEA & TR ARG | BRI E/ BRI b THEA L E
ERS
INHDVY =L, TP R ARV VAR ZAE 23R G ORBREREA T HEE ~OREEZFERLIZLOTT, (1) BEEROT 7V —e
NTHLIZ TRV R A ANV A VR ORIE, (2) BEHEDOT IV r—ar Oiit, MEE, R, (3) BEREDT F Uy — a S+ 551
RSO, T OMOBLWH LM X2V T ¢, B, IO B ~OMEE AT A ETE . BEKOABEIMTAILDOELET,
FROEFY Y —RL, TPERLKERINDAREERHVET, ZNHDOVY—RF, VY —ATHBAIINTND TP R AL R VA H G %A 5
LT FVIr—ar ORRFED B TORI, TEFA AL ANV AN ZIZOFAEBREICHHLET, 2hHo) Y —RZBL T, ftho B iR
DR T A LTSN TONET, TR IR AU RY VALY RE ZFEDHIMPEHED T A B AP SN TOBIRTIEH FE A, BERE
I, INH0)Y —2% B S CHER LRI ETHLDLH LT, #85E, A, AL, BLIZONWT, TF TR AL AL AV BILOEOH
ANEFERITHETHLDEL, THFH A AL AV LA F—HOBFTEAELLET,
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DOWTNEBC TR i ATRERRED FCHREEENTOET, THF VR ARV LAY RINEDOY Y — 25T 22013, SN
FXH R A LAY VA DIRFEETIIMMORRE D FED YRR H B R T 55D TIEHV £ A,
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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 ©)
@ )

SN751177N Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -20 to 85 SN751177N
SN751177N.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -20 to 85 SN751177N
SN751177NSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -20 to 85 SN751177

SN751177NSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -20 to 85 SN751177
SN751177NSRE4 Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -20 to 85 SN751177

SN751178N Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -20 to 85 SN751178N
SN751178N.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -20 to 85 SN751178N
SN751178NSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -20 to 85 SN751178

SN751178NSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -20 to 85 SN751178

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

@ Material 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 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
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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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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. 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 | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
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)
SN751177NSR SOP NS 16 2000 330.0 16.4 8.1 10.4 25 12.0 | 16.0 Q1
SN751178NSR SOP NS 16 2000 330.0 16.4 845 | 1055| 25 12.0 | 16.2 Q1
SN751178NSR SOP NS 16 2000 330.0 16.4 8.1 10.4 25 12.0 | 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)

SN751177NSR SOP NS 16 2000 353.0 353.0 32.0
SN751178NSR SOP NS 16 2000 353.0 353.0 32.0
SN751178NSR SOP NS 16 2000 353.0 353.0 32.0

Pack Materials-Page 2
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN751177N N PDIP 16 25 506 13.97 11230 4.32
SN751177N.A N PDIP 16 25 506 13.97 11230 4.32
SN751178N N PDIP 16 25 506 13.97 11230 4.32
SN751178N.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
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (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 O
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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PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

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

2. This drawing is subject to change without notice.

3. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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T, FEfiF—REEEET—R2 (F—2Y— R NEBRET), REFAVY—RA(VIFLVAFHAVEEHET), 77U T—23 0%
RETCETDEET RINA A, Web YV —)L, REMBER, TOMOUY—R%E, XFFET2AEMEOH2 "THROEFE, BELTH
V), BaESLTREENCN T2 BEEHORTRIL. FZE0HNNHEROFERERIAZECVIBIRIAE, ARHTLERTHIC
PADSTEELET,
chso VY-, TIHREZERATIRAOBRREBALARENOREZERLAEZEOTY, (1) BFHROTTVTr—>3 2B
TIRROEBE, 2 BEEOTTIVT— 32 0ORG. Bil. R, Q) HBROT7VI—2 a2V ICEETIREREP. TOMNES
WazeME, tF1UT1, Rl FLEEOBHANOBRESEEICHIZIERE. BFROZNIEMTESENDELET,
LREOBEVY—AR, FEEKEEECNRAEMSHYVET, chsSOUY—RR, VY—ATHATATLWS TIRREERTD TS
D7r—23a2ORREOENTOR, TIRZTOEAZSFRICHELET, ChoOVY—RICHALT, HOBNTERIZDCEXERT
PLERBUETATVET, TIXEZZOHNHEEDOT A L ANFEENTVWRIRTEHWEEA, BBRE, ChsOVY—-R%E

BETHEALLERRETZHS5WDHALUT, BE, BA, BX, BECOVT, TIKLTZTORBAZE2ICHETIEOLEL, T
B—YINEFXZEELET,

TIORRE, TIORGERNE . TIOREWBEREH M RS>, ticom LR TIRREEICHEL TREET D OBEARMFICHVE
MENET, TIAChSOVY—REZRHUIZD R, BATZAD T ORAFLFEORIDHEVLEAPEELZERITZENTESHY)

FtA. TINHARL, FLERBRARAEII—AHEELTHATHICEELTVWAVRY, TIORRIFEENEHROTICEBESE DR AKER
<Y,

BERFVWABIEMFREFTCIRERBEZRETZIEEE. TIRThSICEBEEZEBA, EBLET,
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