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Features

® Meets or exceeds the requirements of TIA/
EIA-422-B, TIA/EIA-485A, and ITU Operates at
recommendations V.11 and X.27

@data rates up to 35Mbaud

® Provides four slew rate limits:

SN65ALS176: 15ns

— SN75ALS176: 10ns

— SN75ALS176A:7.5ns

— SN75ALS176B: 5ns

@ Suitable for multi-point transmission on

long-distance bus lines in noisy environments DorP chkage
® Low supply current requirement: 30mA (Top View)
(maximum)

® Wide positive and negative input/output
bus voltage range

® Thermal shutdown protection

@ Driver positive and negative current limiting
@ input hysteresis

® Interference-free power-up and power-
down protection

@ Receiver open-circuit fail-safe design

Description

The SN65ALS176 and SN75ALS176 series differential bus transceivers are designed to
implement data communication on multi-point bus transmission lines. These devices are
specifically designed for balanced transmission lines and comply with TIA/EIA-422-B, TIAEIA
-485-A, and ITU Recommendations V.11 and X.27.

The SN65ALS176 and SN75ALS17 series integrate a three-state differential line driver and a
differential input line receiver, both of which are powered by a single 5V supply. The driver
and receiver have activehigh and active-low enable pins, respectively, which can be
externally connected to function as direction control. The driver differential outputs and
receiver differential inputs are internally connected to form differential input/ (1/0) bus
ports, which provide a minimum load to the bus when the driver is disabled or Vcc = 0.

This port has a wide positive and negative-mode voltage range, making the device suitable
for combined-line applications.

The rated operating temperature range of the SN65ALS176 is — 40°C to 85°C. The rated
operating temperature range of the SN75ALS176 series is 0°C to 70°C
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% 4-1. Pin Functions

NO Name Type Description

1 R 0) Receive data output

2 RE I Receiver enable, active low

3 DE i Driver enable, active high

4 D I Driver data input

5 GND GND Local device ground

6 A 110 Driver output or receiver input (complementary to B)

7 B 110 Driver output or receiver input (complementary to A)

8 Vee SUPPLY 4.75-V to 5.25-V supply
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5 Specifications

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

MIN MAX UNIT
Vee Supply voltage® 7 \Y
Voltage range at any bus terminal -7 12 \%
V| Enable input voltage 5.5 \%
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 260 °C
Tstg Storage temperature range -65 150 “©
(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) Allvoltage values, except differential I/O bus voltage, are with respect to network ground terminal.
5.2 BULGET&HE
(BRIESHHA )
B/ME FRFAE BAE| £
Vee R 4.75 5 5.25 \
12
V| % Vic EELRTF ERBARE (IR RHEE) - \%
Viy SHEEHMARE D. DE M RE 2 \%
Vi KB P4 A B E D. DE #M RE 0.8 \Y
Vip EZHhmARED +12 A\
Wz ae -60 mA
I & B R
i w Bl —400| pA
&R 60
I 1K B8 S48 BB mA
e - T 8
. SNB5ALS176 —40 85
Ta B ABR TIFREEE s
SN75ALS176 %5 0 70
(1) EswAmMEELBEEERERF A RMRMERET B ZRENSE,
5.3 Thermal Information
P (PDIP) D (SOIC) D (SOIC)
SN65 Devices SN75 Devices
THERMAL METRIC(") 8-Pins 8-Pins 8-Pin UNIT
R gua Junction-to-ambient thermal resistance |65.7 116.7 110 °C/W
R auc(top) Junction-to-case thermal resistance 54.7 56.3 44 1 °C/W
R g Junction-to-board thermal resistance  |42.1 63.4 535 °C/wW
Wt Junction-to-top characterization 23 8.8 48 °C/W
parameter
W Junction-to-board characterization 41.7 62.6 52.7 °C/W
parameter
R guc(bot) Junction-to-case (bottom) thermal N/A N/A N/A °C/IW
resistance

Q)
report.

For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application
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5.4 Electrical Characteristics - Driver
over recommended ranges of supply voltage and operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS() MIN TYP® MAX| UNIT
Vik Input clamp voltage lj=-18 mA -1.5 \%
Vo Output voltage lo=0 0 6
lo1l Differential output voltage Ilo=0 1.5 6 \%
1
o RL=1000 See M 6-1 =gl v
[Vopal Differential output voltage
R =54 Q See B 6-1 1.5 25 Vv
Vobs Differential output voltage Viest =—7 Vt0 12V, |See B 6-2 15 \Y%
Change in magnitude of =
ANool | diferential ottput voliagel R.=5400r100Q |See H 6-1 02| Vv
3
Voc Common-mode output voltage R. =54 Qor 100 Q |See B 6-1 1 \Y
Change in magnitude of -
Ao Comn?on_mo dg output voltage®® |RL=5400r 1000 |See A 6-1 +0.2 v
_ Vo=12V 1
lo Output current Outputs disabled® mA
Vo =-7V -0.8
(I High-level input current V=24V 20 HA
I Low-level input current Vi=04V —-400 HA
Vo=-4V SN65ALS176 -250
Vo=-6V SN75ALS176 -250
los Short-circuit output current® Vo=0 -150 mA
Vo =Vee 250
V=8V 250
Outputs enabled 23 30
lcc Supply current No load - mA
Outputs disabled 19 26

(1) The power-off measurement in TIA/EIA-422-B applies to disabled outputs only and is not applied to combined inputs and outputs.
(2) Alltypical values are at Vee = 5V and T = 25°C.
(3) The minimum Vgp, with a 100-Q loadis either 1/2 Vop4 or 2V, whichever is greater.
(4) AlVop| and A|Voc| are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from one logic

state to the other.
(5) Duration of the short circuit should not exceed one second for this test.
(6) This applies for power on and power off. Refer to TIA/EIA-485-A for exact conditions. The TIA/EIA-422-B limit does not apply for a

combined driver and receiver terminal.

5.5 Switching Characteristics - Driver

SN65ALS176
over recommended ranges of supply voltage and operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP(O MAX| UNIT
taop) Differential output delay time R =54 Q C_ = 50 pF, See B 6-3 15| ns
tskp) Pulse skew(® R =540 C_ =50 pF, See B 6-3 2| ns
tskgim) Pulse skew® R.=54Q CL =50 pF, See B 6-3 15| ns
tyop) Differential output transition time R.=54 Q C_ =50 pF, See B 6-3 ns
tpzH Output enable time to high level R . =110Q C_ = 50 pF, See § 6-4 80| ns
tpzL Output enable time to low level R .=110Q C_ = 50 pF, See B 6-5 30| ns
tpHz QOutput disable time from high level |R. =110 Q CL =50 pF, See B 6-4 50 ns
tpLz Output disable time from low level |R_ =110 Q C_ = 50 pF, See B 6-5 30| ns
(1)  All typical values are at Ve =5V, Ta = 25°C.
WWW.SZTDBDT.COM
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5.6 Switching Characteristics - Driver

SN75ALS176, SN75ALS176A, SN75ALS176B
over recommended ranges of supply voltage and operating free-air temperature range (unless otherwise noted)

Pulse skew is defined as the |tp; 4— tpy, | Of each channel of the same device.
Skew limit is the maximum difference in propagation delay times between any two channels of any two devices.

PARAMETER TEST CONDITIONS MIN TYP(M) MAX| UNIT
'ALS176 3 8 13
tyon g’glf:;et:’r‘r::' output  FAS176A |R, =54Q |C,=50pF, |See E 63 @ 15| ns
'’ALS176B 5 8 10
tsk(p) Pulse skew® R .=54Q |C_=50pF, |See®6-3 0 2| ns
'ALS176 10
tkgim) Pulse skew® 'ALS176A |R . =54Q |C_=50pF, |See ® 6-3 75| ns
'ALS176B 5
tiop) Differential output transition time R =54Q |C_=50pF, |See® 6-3 8 ns
tpzH Output enable time to high level R, =110Q |C_ =50pF, |[See ¥ 6-4 23 50 ns
tpzL Output enable time to low level R, =110Q |C_ =50pF, [Seed6-5 14 20 ns
tpHz Output disable time from high level |[R =110Q |C_ =50pF, |See & 6-4 20 35| ns
tpLz Output disable time from low level |R . =110Q |C_=50pF, |See H® 6-5 8 17| ns
(1)  All typical values are at Ve =5V, T = 25°C.
(2) Pulse skew is defined as the |tp 4— tpy | Of each channel of the same device.
(3) Skew limit is the maximum difference in propagation delay times between any two channels of any two devices.
5.7 Symbol Equivalents
IPJ:;:-SEEEII TIA/EIA-422-B TIA/EIA-485-A
Vo Voa: Vob Voa Vob
Vool Vo Vo
[Vopal Vi(RL =100 Q) Vi(RL =54 W)
Vi
Voos| None: (test termination measurement 2)
ANVop| (Vi = IVl Vil = IVl
Voc [Vosl [Vosl
AN ocl [Vos— Vos| [Vos— Vos|
los Isal, lsol None
lo [1Xa], [Ixbl lias lio
WWW.SZTDBDT.COM
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5.8 Electrical Characteristics - Receiver
over recommended ranges of common-mode input voltage, supply voltage, and operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
ViTs Positive-going input threshold voltage |Vqo=2.7 V, log =-0.4 mA 0.2 vV
Vg Negative-going input threshold V=05V, lo=8mA _0.2@ v
voltage
Vhys Hysteresis voltage (ViT+— ViT_) 60 mv
Vik Enable-input clamp voltage | =-18 mA -1.5 vV
: Vip =200 mV,
A High-level output volt lon = —400 mA 24T A%
OH igh-level output voltage See Bl 66 OH ,
V|D =-200 mV,
Vi Low-level output volt loL = 8 mA, 0.45 A%
oL ow-level output voltage SeeFigure6 oL m
loz High-impedance-state output current |Vg=04Vto24V +20 HA
) Vi=12V 1
Vi Line input current Other input = 0V mA
VI =7\ -0.8
hu High-level-enable input current Viu=27V 20 A
he Low-level-enable input current Vi =04V -100 A
f Input resistance 12 20 kQ
los Short-circuit output current Vip =200 mV, Vo=0 -15 -85| mA
Outputs enabled 23 30
lce Supply current No load mA
Outputs disabled 19 26
(1) Alltypical values are at Ve =5V, Ty = 25°C.
(2) The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for
common-mode input voltage and threshold voltage levels only.
(3) This applies for power on and power off. Refer to TIA/EIA-485-A for exact conditions.
5.9 Switching Characteristics - Receiver
SN65ALS176
over recommended ranges of supp[y vortage and operaﬁng free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
+ . V|D=—1.5Vto1.5V.
1 P tion t C_=15pF, 25
nd ropagation time See M 6.7 L p ns
V|[) =—1.5Vto 1.5V,
t Pulse skew® CL=15pF, 0 2
sk(p) ulse ske San E 6-7 L 6] ns
RL =54 Q
tskqi Pulse skew® CL = 50pF, 15
sk(lim) ulse ske See H 6-3 L p ns
tezH Output enable time to high level C_ =15 pF, See A 6-8 " 18 ns
tezL Output enable time to low level CL =15 pF, See F 6-8 11 18 ns
tenz Output disable time from high level |C_ = 15 pF, See A 6-8 50 ns
tpLz Output disable time from low level |Cy =15 pF, See B 6-8 30 ns

(1)  Alltypical values are at Vg =5V, Ta = 25°C.
(2) Pulse skew is defined as the |tp; 4— tp | Of each channel of the same device.
(3) Skew limit is the maximum difference in propagation delay times between any two channels of any two devices.
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5.10 Switching Characteristics - Receiver

SN75ALS176,SN75ALS176A, SN75ALS176B
over recommended ranges of supply voltage and operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
'ALS176 9 14 19
t Propagation time ALst7ea | wp=1SVIOASVIL s or 105 14 18| ns
i i = , .
pd pag See B 6.7 L p
"ALS176B 1.5 13 16.5
Vp=-15Vto15YV,
tep) Pulse skew® S';e o C_ = 15 pF, 0 2| ns
'ALS176 a 10
R =54
tsk(im) Pulse skew®® "ALS176A S:.e 6.3 C_ = 50 pF, 75| ns
"ALS176B 5
tezn Output enable time to high level C_ =15 pF, See [ 6-8 7 14 ns
tpzL Output enable time to low level C_=15pF, See F 6-8 20 35| ns
tenz Output disable time from high level C_ =15 pF, See [ 6-8 20 35 ns
teLz Qutput disable time from low level C_ =15 pF, See [ 6-8 8 17 ns

(1) Alltypical values are atVge =5V, Ty = 25°C.
(2) Pulse skew is defined as the |tp 14— tpyL| Of each channel of the same device.
(3) Skew limit is the maximum difference in propagation delay times between any two channels of any two devices.
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6 Parameter Measurement Information

Vjc
6-1. Driver Vgp, and Vpc

375 Q

V003 60 Q o A

375 Q

6-2. Driver Vgop3

———3V

lCL=SOPF td(ODH)_" K_ _H “_td(ODL

“|" (see Note A) (see Note C) (see Note C)

RL=540Q
Generator Qutput 90% 90% —=25V
(see Note B)| 5500 ! Output 50% 50%
10% 10%

3V tyop) ¥ k— —DI l1—tt(OD)

TEST CIRCUIT VOLTAGE WAVEFORMS

A. Cpincludes probe and jig capacitance.
B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr<6 ns, tf< 6 ns, Zg =

50 Q.
6-3. Driver Test Circuit and Voltage Waveforms
Output
———— 3V
0Vor3V ;o\ Input mov
o5 Note ) RS tpzH —1<—D1| —b: l«— tpHz
|

(see Note A) I‘

Generator | i
(see Note B) 50 Q == | —¥ vou
Output 23V Ly
Voff =

TEST CIRCUIT VOLTAGE WAVEFORMS

A. Cpincludes probe and jig capacitance.

WWW.SZTDBDT.COM
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B. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr=6 ns, tfi= 6 ns, Zg =
50 Q.

6-4. Driver Test Circuit and Voltage Waveforms
5V

RL=110Q

—q S Output puk ’ :
0Vor3Vv
o O : |
CL=50pF
L tpzL —ﬁ—d [—>— tp 7

(see Note A) | |
Generator |
? 50 Q | 5V

(see Note B)

Output 23V | 'y 05V

= —4—V0L

TEST CIRCUIT VOLTAGE WAVEFORMS

B 6-5. Driver Test Circuit and Voltage Waveforms

Wt [ > i
— f OH +

+loL

-loH

VoL
L

6-6. Receiver Vg and Vg Test Circuit

Input

“1™ (see Note A)

l Output
oy ——

L J oV
e
Generator tPLH [‘ »l 1‘ > tPHL
(see Note B) § 51Q i (see Note C) (see Note C)
188 —C CL=15pF ] |
—* =< L= 5P | oV

TEST CIRCUIT VOLTAGE WAVEFORMS

A.  Cpincludes probe and jig capacitance.
B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr<6 ns, tfi= 6 ns, Zg =
50 Q.

C. tpd = tPLH or tF'HL-

B 6-7. Receiver Test Circuit and Voltage Waveforms

WWW.SZTDBDT.COM
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|
!1V
S2
15v— o S 2kQ
gy |
-15V—0 Output
T CL=15pF
= (see Note A) 1N916 or Equivalent
Generator

(see Note B)

i

TEST CIRCUIT
\"
S1to15V 3V S1to-15V
Input S$2 Open Input 1.5V S2Closed
S3 Closed $3 Open
ov
| VoH |——— =45V
Output _LZ/___ 15V Output ﬂ
——— 0V VoL
3v
S1to1.5V - S1to-1.5V
Input S2 Closed Input S2 Closed
S3 Closed S3 Closed
oV | ov
tpLZ —K—’:
VOH | —————— =13V
Output Output 05V
e AN VoL
VOLTAGE WAVEFORMS

A. C_includes probe and jig capacitance.
B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr£6 ns, tf< 6 ns, Zg =
50 Q.

6-8. Receiver Test Circuit and Voltage Waveforms

WWW.SZTDBDT.COM
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7 Detailed Description

7.1 Functional Block Diagram

S

EQUIVALENT OF EACH INPUT

Vce

Input

Driver Input: R(e

) =3 kQNOM
Enable Inputs: R(eq) =8 k2 NOM
R(eq) = equivalent resistor

TYPICAL OF A AND B I/0 PORTS

Vce

180 kQ
2 NOM
| Connected
| onA Port

3 kQ
NOM

18 kQ
NOM

180 kQ
NOM

Connected
on B Port

TYPICAL OF RECEIVER OUTPUT

L 4 \'
85Q -

NOM

Output

7.2 Device Functional Modes

Function Tables

7-1. Schematic of Inputs and Outputs

3 7-1. Driver(")

INPUT ENABLE OUTPUTS
D DE A B
H H H L
L H L H
X L V4 z
(1) H=high level, L = low level, X = irrelevant, Z = high impedance
% 7-2. Receiver()
DIFFERENTIAL INPUTS ENABLE OUTPUT
A-B RE R
Vpz202V L H
-02V<Vp<02V L ?
Vps-02V L L
X H Z
Inputs open L H
(1) H=high level, L = low level, X = irrelevant, Z = high impedance
WWW.SZTDBDT.COM
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Order information

Order Number Package Package Quantity Or?n::ed:grk
SN75ALS176ADR-TUDI SOP8 Tape,Reel,2500 SN75ALS176ADR
SN75ALS176BDR-TUDI SOP8 Tape,Reel,2500 SN75ALS176BDR
SN75ALS176DR-TUDI SOP8 Tape,Reel,2500 SN75ALS176DR

WWW.SZTDBDT.COM
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|
! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
WWW.SZTDBDT.COM
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.

WWW.SZTDBDT.COM
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