SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

Meets TIA/EIA-422-B, TIA/EIA-485-A, and
CCITT Recommendations V.11 and X.27

Low Supply-Current Requirements . . .
30 mA Max

Driver Output Capacity ... +60 mA
Thermal Shutdown Protection

Driver Common-Mode Output Voltage
Range of -7V to 12V

Receiver Input Impedance . .. 12 kQ Min
Receiver Input Sensitivity . . . £200 mV
Receiver Input Hysteresis ... 60 mV Typ

Receiver Common-Mode Input Voltage
Range of £12 V

Operates From Single 5-V Supply

Glitch-Free Power-Up and Power-Down
Protection

description/ordering information

N OR NS PACKAGE
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The SN75ALS181 is a differential driver and receiver pair designed for bidirectional data communication on
multipoint bus transmission lines. The design provides for balanced transmission lines and meets
TIA/EIA-422-B and TIA/EIA-485-A, and CCITT recommendations V.10, V.11, X.26, and X.27.

The SN75ALS181 combines a 3-state differential line driver and a differential-input line receiver that operate
from a single 5-V power supply. The driver and receiver have active-high and active-low enables, respectively,
that can be connected together externally to function as a direction control. The driver differential outputs and
the receiver differential inputs are connected to separate pins for greater flexibility and are designed to offer
minimum loading to the bus when the driver is disabled or V¢ = 0. These ports feature wide positive and
negative common-mode voltage changes, making the device suitable for party-line applications.

ORDERING INFORMATION

ORDERABLE TOP-SIDE
T
A (reBAGE PART NUMBER MARKING
0°C to 70°C PDIP (N) Tube of 25 SN75ALS181N SN75ALS181N
o 0 o
SOP (NS) Reel of 2000 | SN75ALS181INSR 75ALS181

t Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are

available at www.ti.com/sc/package.

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.
Products conform to specifications per the terms of Texas Instruments

Jard warranty. Prodi pr
testing of all parameters.
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SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

Function Tables

EACH DRIVER
INPUT ENABLE OUTPUTS
D DE v Z
H H H L
L H L H
X L z z

EACH RECEIVER

DIFFERENTIAL ENABLE | OUTPUT
A-B RE Y
Vip=20.2V L H
-0.2V<V|p<0.2V L ?
Vips-0.2V L L
X H z

H = high level, L = low level, ? = indeterminate,
X =irrelevant, Z = high impedance (off)

logic diagram (positive logic)

DE -2
5 % v

D
10 ,

3
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4 1 BTG58 86-755-83298787

Http://www. 100y. com. tw

Q’ TeEXAS
INSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265


Http://www.100y.com.tw
User
新建印章


SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

schematics of inputs

EQUIVALENT OF EACH DRIVER INPUT TYPICAL OF RECEIVER INPUT

Vce

Input
288 kQ —_—
NOM

Vce (A)
or
GND (B)

GND /%

schematics of outputs

TYPICAL OF DRIVER OUTPUT TYPICAL OF RECEIVER OUTPUT
—— Vee == Vce
70 Q
NOM
Output
Output
- GND
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SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

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

Supply voltage, Vo (SEBE NOLE 1) ..o e 7V
Input voltage, D, DE, and RE INPULS ... ...ttt ettt e et e et e e e e e e 7V
Output voltage range, AriVer . ... ... e e e e —-9Vtol4V
INput Voltage range, FECEIVETN ... ...ttt e e e et e -14Vto 14V
Receiver differential input voltage range (see Note 2) . ... ...t -14Vto 14V
Package thermal impedance, 035 (see Notes 3and 4): Npackage ............................ 80°C/W

NSpackage ............ ..., 76°C/W
Operating virtual junction temperature, Tg . ...t e 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ...............cciiiiiiiiin.n. 260°C
Storage temperature range, Totg ceee e —65°C to 150°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.

NOTES:

1. Allvoltage values, except differential input voltage, are with respect to network ground terminal.

2. Differential input voltage is measured at the noninverting terminal with respect to the inverting terminal.

3. Maximum power dissipation is a function of T j(max), GJA, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (Tj(max) — TA)/Q]A. Operating at the absolute maximum T3 of 150°C can affect reliability.

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

recommended operating conditions

MIN  NOM MAX | UNIT

Vcc  Supply voltage 4.75 5 525 \%
Voc Common-mode output voltage (see Note 5) Driver -7 12 \%
Vic Common-mode input voltage (see Note 5) Receiver -12 12 \%
VIH High-level input voltage D, DE, and RE 2 \%
VL Low-level input voltage D, DE, and RE 0.8 \Y
VD Differential input voltage +12 \%
. Driver -60 mA
IoH High-level output current ocaivor 200 A
loL Low-level output current Drlve.r a0 mA
Receiver 8
TA Operating free-air temperature 0 70 °C
NOTE 5: The algebraic convention, where the less positive (more negative) limitis designated as minimum, is used in this table for common-mode

output voltage level only.

B 45 5 # # 886-3-5753170
JE e J LT (i) 86-21-54151736
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SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

DRIVER SECTION

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

PARAMETER TEST CONDITIONS MIN - TYPT  max | uNiT
VIK Input clamp voltage I|=-18 mA -15 \
Vo Output voltage lp=0 0 6 \
Vop1l Differential output voltage lp=0 15 6 \
Ve =5V, 1/2Vop1
[Vop2|  Differential output voltage R =1000Q See Figure 1 2 v
RL=540Q 15 2.3
Vopal Differential output voltage Viest=—7 V1012V, See Figure 2 15 5 \
ANVOD| S;}f‘;ggee('snez;a\%qg“t_ge of differential output | o _ 540 0r1000,  See Figure 1 02| v
Voc Common-mode output voltage R_.=54Qo0r100Q, See Figurel j \
ANVocl g:t?)ﬁfiéﬂagaeg(zgdﬁg?;mmo”'mc’de RL=54Q0r100Q, See Figure 1 w02 Vv
loz High-impedance-state output current Vo=-7Vto12V, See Note 7 +100 HA
IIH High-level input current ViH=24 V 20 HA
L Low-level input current ViL=04 V -100 HA
Vo=-7V —250
los Short-circuit output current Vo = Vee &P mA
Vo=12V 250
Vo=0V -150
Icc Supply current (total package) No load Outputs e-nabled 21 30 mA
Outputs disabled 14 21

T All typical values are at Vcc=5Vand Tp = 25°C.
NOTES: 6. A|Vop|andA|Voc]|are the changes in magnitude of Vop and Vo, respectively, that occur when the input is changed from a high
level to a low level.
7. This applies for both power on and power off. Refer to TIA/EIA-485-A for exact conditions.

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

PARAMETER TEST CONDITIONS MIN TYPT  MAX ]| uNIT
tdD Differential output delay time, tgpH ortgpL. | RL =54 Q, CL =50 pF, See Figure 3 9 13 20 ns
tsk(p) Pulse skew (ltgpH — taDLI) RL=54Q, C =50 pF, See Figure 3 1 8 ns
t Differential output transition time R =54 Q, CL =50 pF, See Figure 3 3 10 16 ns
tpzH Output enable time to high level RL =110 Q, See Figure 4 36 53 ns
tpzL Output enable time to low level RL =110 Q, See Figure 5 39 56 ns
tPHZ Output disable time from high level R =110 Q, See Figure 4 20 31 ns
tpLz Output disable time from low level R =110 Q, See Figure 5 9 20 ns

T All typical values are at Vcc=5Vand Tp = 25°C.

B 4% 5 # # 886-3-5753170
JE 4% ) L (1 if8) 86-21-54151736
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SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

RECEIVER SECTION

electrical characteristics over recommended ranges of supply voltage, common-mode input
voltage, and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT mAx| uNIT
Positive-going threshold voltage, _ A\
VT+ differential input Vo =27V, lo=-0.4mA 0.2 \%
Negative-going threshold voltage, _ >
VT- differential input Vo =05V, o = 8é 03 v
Vhys Input hysteresis (V14— VT-) 60 mvV
VIK Input clamp voltage, RE I|=-18 mA -1.5 \%
VOH High-level output voltage V|p =200 mV, loHq =—400 pA,  See Figure 6 2.7 \Y
VoL Low-level output voltage V|p =-200 mV, loL =8 mA, See Figure 6 0.45 \Y
High-impedance-state output e
loz current Vp=04Vto24V +20 HA
i vi=12V 1
I Line input current Qerinput at 0 v, I mA
See Note 7 V=7V -0.8
IIH High-level input current, RE VIH=27V 20 MA
L Low-level input current, RE ViL=04V -100 HA
ri Input resistance 12 kQ
los Short-circuit output current V|p =200 mV, Vo=0V -15 -85 mA
| Supol t (total kage) NoS5ad Outputs enabled 21 30 A
u current (total package o loa m
cc PPy P 9 Outputs disabled 14 21

T All typical values are at Vo = 5 V and Ta = 25°C.
NOTE 7: This applies for both power on and power off. Refer to TIA/EIA-485-A for exact conditions.

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C| = 15 pF (unless otherwise noted) (see Figure 7)

PARAMETER TEST CONDITIONS MIN  TYPT  MAX | uNIT
tPHL Propagation delay time, high- to low-level output Vip=-15Vtol5V 10 16 25 ns
tPLH Propagation delay time, low- to high-level output Vip=-15Vtol5V 10 16 25 ns
tsk(p) Pulse skew (tpLH —tPHLI) Vip=-15Vtol5V 1 8 ns
tpzH Output enable time to high level 7 15 ns
tpzL Output enable time to low level 9 19 ns
tPpHZ Output disable time from high level 18 27 ns
tpLz Output disable time from low level 10 15 ns

T All typical values are at Vcec =5Vand Tp = 25°C.

B 4 H # # 886-3-5753170
JoE 4% 7 B (i) 86-21-54151736
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SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

PARAMETER MEASUREMENT INFORMATION

RL
O v

RL
—

Voc
1
Figure 1. Driver Test Circuit, Vop and Voc

375Q

Vtest
375 Q J_—

Figure 2. Driver Circuit, Vop3

———— 3V

Input 1.5V 15V
l C| =50 pF | | A
L=5YP tapH —» € —B & tgpL

RL = (see Note B) | =25V
Generator 500 54 Q Outpyf Output 50%A-| 9Pk | 50%
(see Note A) ‘ | 10% | =25V

3V I |

P &

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty <6 ns, tf< 6 ns,
Zp=50Q.
B. Cy includes probe and jig capacitance.

Figure 3. Driver Differential-Output Delay and Transition Times

B 4% 5 # #} 886-3-5753170
WEHE 77 B (1) 86-21-54151736
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SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

PARAMETER MEASUREMENT INFORMATION

Output
———— 3V
OVor3Vv Input 15V 1.5V
_ | | oV

Output

Generator
(see Note A) 50 Q

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t; <6 ns, t; <6 ns,

Zo =50 Q.
B. Cp includes probe and jig capacitance.

Figure 4. Driver Enable and Disable Times

5V
RL=110Q
Output
OVor3Vv
I
CL=50pF I
o see e ) | o
Output 23V | { 0.5V
B —a Voo

TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t; <6 ns, t, <6 ns,

Zo=50Q.
B. C includes probe and jig capacitance.

Figure 5. Driver Enable and Disable Times

b T *

by Il

B 4% 5 # 4} 886-3-5753170
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SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

PARAMETER MEASUREMENT INFORMATION

Generator
(see Note A) 51Q

15V

CL=15pF
(see Note B)

ov

TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t <6 ns, ty <6 ns,
Zp =50 Q.
B. Cy includes probe and jig capacitance.

Figure 7. Receiver Propagation-Delay Times
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SN75ALS181
DIFFERENTIAL DRIVER AND RECEIVER PAIR

SLLS152B — DECEMBER 1992 — REVISED APRIL 2003

PARAMETER MEASUREMENT INFORMATION

15V —O\Sé

-15v —©O

oo 5V

CL=15pF

T (see Note B)

1N916 or Equivalent

Generator
(see Note A) 50 Q

S3

TEST CIRCUIT =

Sltol5V

S2 Open

S3 Closed Slto-15V
S2 Closed
S3 Open

VOH | \

15V Output G~~~ ®5Y

oV 15V
VoL

Sltol5V Slto-15V

Input ) Input
S2 Open S2 Closed
S3 Closed ov S3Closed
| oY |
t —H—H
PHZ tpLz —k—’:
VOH | ———— =13V
Output —'fS— — Output 7( 05V \
—— — =13V VoL
VOLTAGE WAVEFORMS

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, ty <6 ns, ty <6 ns,
Zo=50Q.
B. Cy includes probe and jig capacitance.

Figure 8. Receiver Output Enable and Disable Times

B 4% A # ¥} 886-3-5753170
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MECHANICAL

MPDI002C — JANUARY 1995 — REVISED DECEMBER 20002

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWN
PINS **
14 16 18 20
DIM
0.775 | 0.775 | 0.920 | 1.060
A A MAX 1 (10,69) | (19,69) | (23,37)| (26,92)
16 9 A-EAR) 0.745 | 0.745 | 0.850 | 0.940
i e e T e N e | (18,92) | (18,92) | (21,59)| (23,88)
0.260 (6,60) MS-100
:) 0.240 (6,10) & VARIATION AA BB 14 AD

uLuJAJJLuJLuJLUJLUJL\J

1
+‘ L, 0.070 (1,78) A

0.045 (1,14)

0.045 (1,14 ' ’
—» 004514 0.020 (0,51) MIN — 0.325 (8,26)
0.030 (0.76) 0.300 (7,62)

\ ¥ 0.015 (0,38)
T 0.200 (5 08) MAX Gauge Plane

Seating Plane

r_—-——\

0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54) 44 0.430 (10,92) MAX L—

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

| -] 0.010(0,25) W

14/18 PIN ONLY A
/ 20 pin vendor option

4040049/E 12/2002

NOTES: A. Alllinear 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 Irngth (Dim A).
The 20 pin end lead shoulder width is a vendor option, either half or full width.

B 4% &1 # #} 886-3-5753170
WEHE T W 1iff) 86-21-54151736
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NS (R—PDSO—Gxx) PLASTIC SMALL—OUTLINE PACKAGE

14-PIN SHOWN

N P (P
1A AAAAN

o
(S
=

o
(3]
(&)

0,15 NOM
500 7,40
O l Gage Plane i
0oH0ooda
1 7
1,05
A 0,55
015
| D[ B8 [ \
v \ | Seating Plane $ J_\ / /—\\\\,
L 2,00 MAX (20,10
PINS w4 16 20 24

DIM

A MAX 10,50 10,50 12,90 15,30

A MIN 9,90 9,90 12,30 | 14,70

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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