HTCSEMI
AR5 HT65176,HT75176

Differential Bus Transceivers

DESCRIPTION

The HT65176 and HT75176  differential bus transceivers are integrated circuits designed for
bidirectional data communication on multipoint bus transmission lines. They are designed for balanced
transmission lines and meet ANSI Standards TIA/EIA-422-B and TIA/EIA-485-A and ITU Recommendations V.11 and
X.27.

The HT65176 and HT75176 devices combine a 3-state differential line driver and a differential input line receiver,
both of which 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 internally to form differential input/output (1/0) bus
ports that are designed to offer minimum loading to the bus when the driver is disabled or Vcc = 0. These ports

feature wide positive and negative common-mode voltage ranges, making the device suitable for party-line
applications.

The driver is designed for up to 60 mA of sink orsource current. The driver features positive and negative
current limiting and thermal shutdown for protection from line-fault  conditions. Thermal shutdown s
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum
input impedance of 12 kQ, aninput sensitivity of +200 mV, and a typical input hysteresis of 50 mV.

FEATURES

+ Bidirectional Transceivers DFEN-8* D SUFFIX
* Meet or Exceed the Requirements of ANSI \'/ HT65176ARDZ
Standards TIA/EIA-422-B and TIA/EIA-485 HT75176ARDZ
and ITU Recommendations V.11 and X.27
» Designed for Multipoint Transmission on MSOP-8 M SUFFIX
Long Bus Lines in Noisy Environments HT65176 ARMZ
« 3-State Driver and Receiver Outputs % HT75176ARMZ
* Individual Driver and Receiver Enables

* Wide Positive and Negative Input/Output Bus SOP-8 R SUFFIX
Voltage Ranges 53 HT65176ARZ
+ +60-mA Max Driver Output Capability ﬁ%}‘ HT75176ARZ

¢« Thermal Shutdown Protection

+ Driver Positive and Negative Current Limiting DIP-8* D SUFFIX
* 12-kQ Min Receiver Input Impedance HT65176ANZ
« +200-mV Receiver Input Sensitivity HT75176ANZ

*« 50-mV Typ Receiver Input Hysteresis
* Operate From Single 5-V Supply

NOTE: suffix A is version, suffix R is roll tape, suffix Z
environmental protection.

PIN CONFIGURATIONS

R[[+ ~ 8 [lVec
RE([] 2 7B
DE[] 3 6| A

D[4 5 [] GND
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Function Tables

Driver (

HT65176,HT /75176

INPUT ENABLE

OUTPUTS

DE

I

L

X

N r~ IT|>»

N T r|®

(1) H =high level,
L = low level,
? = indeterminate,
X = irrelevant,
Z = high impedance (off)
1)

Receiver

DIFFERENTIAL
INPUTS

A-B

ENABLE
RE

OUTPUT
R

ViD20.2V
-02V<V|p<02V

ViDps-0.2V
X

—r I - -

Open

D N+ v T

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

Logic Diagram (Positive Logic)
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EQUIVALENT OF EACH INPUT

\Y%
cC

Input %

Driver input: R(gq) = 3 kQ NOM
Enable inputs: R(gq )= 8 kKQ NOM

R(eq) = Equivalent Resistor

HT65176,HT /75176

TYPICAL OF A AND B I/0 PORTS

—®

v

Input/Output

Port

—— GND

TYPICAL OF RECEIVER OU'\I'/F’UT

Py CC

A

85Q
NOM

p—— Output
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Absolute Maximum Ratings

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

MIN MAX] UNIT
VCC Supply voltage" 7 \%
Voltage range at any bus terminal -10 15 V
V| Enable input voltage 5.5 V
D package 97
SM Package thermal impedancew ) P package 85 °C/w
PS package 95
T) Operating virtual junction temperature 150 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 260) °C
I stg Storage temperature range —65 150 °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.

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

?3) Maximum power dissipation is a function of Tj(max). 8JA, and Ta. The maximum allowable power dissipation at any allowable ambient temperature is

S( ax) — TA) / 83A. Operating at the absolute maximum Tj of 150°C can affect reliability.
4) The pac age thermal impedance is calculated in accordance with JESD 51-7.

Recommended Operating Conditions

MIN TYP MAX] UNIT
\%
cc Supply voltage 4.75 5 5.25] \%
. 12
ViorVic Voltage at any bus terminal (separately or common mode) \Y,
—7
i High-level input voltage D, DE, and RE 2 \
\% —_—

IL Low-level input voltage D, DE, and RE 0.8] \
\% Differential input voltage' +12) \%
| Driver —60] mA

OH High-level output current Receiver —400 A
| Driver 60

oL Low-level output current Receiver g mA
) ) HT65176 —40 105]

TA Operating free-air temperature °C
HT75176 0 70

(1) Differential input/output bus voltage is measured at the noninverting terminal A, with respect to the inverting terminal B.
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Driver Section
Electrical Characteristics

HT65176,HT /5176

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

1)

PARAMETER TEST CONDITIONS MIN  TYP@ MAX| UNIT
A\

IK Input clamp voltage -18 mA -1.5 \
Vo Output voltage lo=0 0 6 v
[Vopil| Differential output voltage lo=0 15 3.6 6) V

R =100 Q, see Figure 1 12V or2"’
[VoDp2| Differential output voltage RL = 54 Q, see Figure 1 15 25 5 \
\Y Differential output voltage See (4) 15 5 \Y
Change in magnitude of
AlVop| differential output voltage Rl =54 Qor 100 Q, see Figure 1 +0.24 Vv
\Y +3
oc Common-mode output voltage [RL =54 Q or 100 Q, see Figure 1 —1 v
Change in magnitude of
ANVocl commona-mode output RL =54 Q or 100 Q, see Figure 1 +0.2) \
voltage\ )
. 6 —
I Output current Output dlsabled( ) Vo=12V 1 ma
o Vo=-7V -0.8
T
IH High-level input current V=24V 20) YA
1
IL Low-level input current V=04V —400) A
Vo=-7V —250)
I Vo=0 -150)
0s Short-circuit output current vo_ vcc 250l mA
Vo=12V 250)
| Outputs enabled 42 70)
cc Supply current (total package) | No load Outputs disabled 26 350 mA
(1) The power-off measurement in ANSI Standard TIA/EIA-422-B applies to disabled outputs only and is not applied to combined inputs and
outputs.
(2) Alltypical values are at Vcc =5V and Ta = 25°C.
(3)  The minimum Vop2 with a 100-Q load is either 1/2 Vopy or 2 V, whichever is greater.
(4) See ANSI Standard TIA/EIA-485-A, Figure 3.5, Test Termination Measurement 2.
(5) |Vobl and |Voc]| are the changes in magnitude of Vop and VQc, respectively, that occur when the input is changed from a high level
to a low level.
(6) This applies for both power on and off; refer to ANSI Standard TIA/EIA-485-A for exact conditions. The TIA/EIA-422-B limit does not

apply for a combined driver and receiver terminal.

Switching Characteristics
Veec =5V, RL=110Q, Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
Ld(OD) Differential-output delay time RL =54 Q, see Figure 3 15 22 ns
LI(OD) Differential-output transition time RL =54 Q, see Figure 3 20 30| ns
LPZH Output enable time to high level See Figure 4 85 120] ns
LPZL Output enable time to low level See Figure 5 40 60) ns
LPHZ Output disable time from high level See Figure 4 150 250 ns
LPLZ Output disable time from low level See Figure 5 20 30 ns
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Symbol Equivalents

HT65176,HT /5176

DATA SHEET TIA/EIA-422-B TIA/EIA-485-A
PARAMETER -422- -485-
\m— VvV
Vo oa ob oa ob
\'A A\
[Vopa| 0 0
\'A
™ bz Vi (RL = 100 Q) Vi (RL =54 Q)
Vt (test termination
[Vop3| measurement 2)
AI‘\I/ODl [ v =1Vl [IVi=[vill
oc [Vos| Vol
ANocl Vos ~Vos Vos —Vos
1
os lIsal, llshl
-
lo IIxal, Ilxbl ia b

Receiver Section

Electrical Characteristics

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

PARAMETER TEST CONDITIONS MiN TYPY max] uniT
VIT+ Positive-going input threshold voltage |Vo =2.7 V, 1o =-0.4 mA 02 V
v Negative-going input threshold voltage [V =0.5V,1 =8mA —0.2"7 v
vhys Input hysteresis voltage (V|T+ — V|T-) 50 mv
Vn< Enable Input clamp voltage | =-18 mA =15 V
VOH High-level output voltage V|p = 200 mV, IoH = —400 pA, see Figure 2 2.7 V
VOL Low-level output voltage V|p =-200 mV, loL = 8 mA, see Figure 2 045 V
Ioz High-impedance-state output current Vo=04Vto24V +20  pA
| Line input current Other input =0 V(3) Vi=12v U ma
| Vi=-7V -0.8
IIH High-level enable input current ViH=2.7V 20 pA
IIL Low-level enable input current ViL=04V —100] MPA
N Input resistance V=12V 12 kQ
Ios Short-circuit output current =15 -85 mA
| Outputs enabled 42 55|
cc Supply current (total package) No load Outputs disabled 26 35| MA
(1) Alltypical values are at Vcc =5V, Ta = 25°C.

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.
This applies for both power on and power off. Refer to EIA Standard TIA/EIA-485-A for exact conditions.

@
®
Switching Characteristics
Vcc =5V, CL =15 pF, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT

3

PLH Propagation delay time, low- to high-level output ) 21 35

T - - - Vip=0to 3V, see Figure 6 ns
PHL Propagation delay time, high- to low-level output 23 35

3

PZH Output enable time to high level 10 20

T b - = See Figure 7 ns
PZL Output enable time to low level 12 20

T

PHZ Output disable time from high level ) 20 35

. D 9 See Figure 7 ns
PLZ Output disable time from low level 17 25
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Parameter Measurement Information

ID - ?
Yo Ly
H
Vo $Y'0L -
2 Gf v ) OH
Figure 1. Driver Vop and Voc Figure 2. Receiver Vo and VoL
,,,,,, 3V
. Input 7( 15V ;‘ 15V
CL =50 pF | | ov
(see Note A) t | \ t
RL=540 dop) » * 4 “4(op)
Generator 500 Output | | ——— 25V
(see Note B) Output  50% 50%
hd 10% } I 10% =95V
3V 1 1
= wop) » & ¥ Lo
VOLTAGE WAVEFORMS

TEST CIRCUIT

A. CL includes probe and jig capacitance.
B. The input pulse is supplied by a generator having the following characteristics: PRR <1 MHz, 50% duty cycle, ty < 6 ns,

tf<6ns,Zo =50 Q.
Figure 3. Driver Test Circuit and Voltage Waveforms

Output 3V
Input 15V 15V
0Vor3V ' | oV

L | |
— 05V
CL =30pF RL =110 PZH-l4-» -
Generator (see Note AI | "\ » OH
(see Note B) 50 Q - = Output 23v. ||
t _» <
PHZ Voff =0V
TEST CIRCUIT VOLTAGE WAVEFORMS

A. CL includes probe and jig capacitance.
B. The input pulse is supplied by a generator having the following characteristics: PRR <1 MHz, 50% duty cycle, ty < 6 ns,

tf<6ns,Zo =50 Q.
Figure 4. Driver Test Circuit and Voltage Waveforms
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Parameter Measurement Information (continued)

5V
——————— 3V
s1 RL =1100Q Input 15V 15V
Output ‘ ‘ oV
3VoroVv . } } .
o—-=C |
CL =50 pF PZL—lq— <+ —p- PLZ
(see Note A) ! | ! |
Generator I ‘ 5V
|
see Note B - 05V
¢ ) Output 23V ;
v
4 ‘o

TEST CIRCUIT VOLTAGE WAVEFORMS
A. CL includes probe and jig capacitance.
B. The input pulse is supplied by a generator having the following characteristics: PRR <1 MHz, 50% duty cycle, ty < 6 ns,
tf<6ns, Zo =50 Q.
Figure 5. Driver Test Circuit and Voltage Waveforms

Generator Output

510 : :
N B ' ; :
(see Note B) 15V ‘pLH —4P - pHL
: CL =15pF o Vv
= (see Note A) \ OH
oV 1 Output 13V 13V
- \Y
oL
TEST CIRCUIT VOLTAGE WAVEFORMS

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

Figure 6. Receiver Test Circuit and Voltage Waveforms
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Parameter Measurement Information (continued)

15V s1

-15Vv——o o/o— 5V

CL=15pF
(see Note A)

Generator
(see Note B)

TEST CIRCUIT B
3V 3V
15V 15V
Sltol5V S1to-15V
0V S2Open
S3 Closed ov SS§ SL%s:d
v |
OH - =5V
oV Output
\Y
oL
3V
Sltol5V Slto-15V
S2 Closed S2 Closed
S3 Closed S3 Closed
ov
OH | ———— =13V
Output &~ Output 05V
777777 =13V VOL
VOLTAGE WAVEFORMS

CL includes probe and jig capacitance.

B. The input pulse is supplied by a generator having the following characteristics: PRR <1 MHz, 50% duty cycle, ty < 6 ns,
tf<6ns,Zo=50Q.

Figure 7. Receiver Test Circuit and Voltage Waveforms
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VOH -High-Level Output Voltage — V

-V

OD VOD -Differential Output Voltage

VOH -High-Level Output Voltage - V

AR %

HT651/7/6,HT /5176

Typical Characteristics

VCC=5V
TA=25C |

45

35

25

15

05

—20 -40 -60 -80 100 120 IQH - High-Level
Output Current — mA

Figure 8. Driver High-Level Output Voltage

Vs
High-Level Output Current

vee=5v
3.5 TA=25°C —]
N
3 \
\
25

15

0.5 \

0
0 10 20 30 40 50
60 70 80 90 100

1Q - Output Current — mA
Figure 10. Driver Differential Output Voltage
Vs
Output Current

Ve =5V
45 [ vip=200mv
10H =440 pA

35

3

25

2

15

1

0.5

0
-40 -20 0 20 40 60 80 100 120

T - Free-Air Temperature - °C

VOH —High-Level Output Voltage — V VOL-~ Low-Level Output Voltage - V

VOL-Low-Level Output Voltage - V

5 T
| Vec=s5v
45 | Ta=25°C
4

3.5; /
. /
/

2
15 J
[
1
P
05
0
0 20 40 60 80 100 120 IQL_ - Low-Level Output
Current—mA
Figure 9. Driver Low-Level Output Voltage

vs
Low-Level Output Current

5
VIp=02V
45 | Ta=25C
4
35
3
25
\ CC=525V
2 vee=5Vv
15 |
Vcec =475V
1
05 %\\
\ N

0
0 -5 -10 -15 -20 -25 -30 -35 40 -45 -50
IOQH - High-Level Output Current — mA
Figure 11. Receiver High-Level Output Voltage

Vs
High-Level Output Current

0.6 T

vee=5v
TA=25°C
0.5

04

03

0.2

0.1

0 5 10 15 20 25 30
IQL - Low-Level Output Current - mA
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VOL-Low-Level Output Voltage - V
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HT651/76,HT /75176

Typical Characteristics (continued)

0.6 5 T
Vee=5V V|p=02V
VD =200 mV Load = 8 kQ to GND
41 =8mA TA=25°C
05 O 4 Vee =525V
> ] ]
04 g vee=sv—f— ‘
°
> =
T = 3 Ve =475V
0.3 £
i
o 2
0.2 3
1
0.1
0 0
—40 -20 0 20 40 60 80 100 120 0 0.5 1 15 2 25
TA - Free-Air Temperature — °C V| - Enable Voltage — V
Figure 14. Receiver Low-Level Output Voltage Figure 15. Receiver Output Voltage
Vs Vs
Free-Air Temperature Enable Voltage
! Vip=-02V
Vee =525V D=0
Load=1kQtoVce
[~ Ta=25°C
>‘ vVCe =475V vee= | 5V
£
S
>
g
5
i
Qo
>
o
0 05 1 1.5 2 25 3

V| - Enable Voltage - V
Figure 16. Receiver Output Voltage

Vs

Enable Voltage
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APPLICATION INFORMATION

HT65176 HT65176
HT75176 HT75176

IT' . | il

Up to 32
Transceivers
e a o

The line should be terminated at both ends in its characteristic impedance (RT = ZQ). Stub lengths off the main line
should be kept as short as possible.

Figure 17. Typical Application Circuit
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(DIPS)
8
A > 1
‘J;‘ LA );L' T Dimension, mm
)O B Symbol MIN MAX
1 4 A 8.51 10.16
TR TERATARYS
B 6.1 7.11
C 5.33
—>» Fle— L
D 0.36 0.56
[ \ 1 7 -
c F 1.1 1.7
A _i SEATING
T PLANE G 2.54
v
G Lk M—y g H 7.62
b H
J 0° 10°
[€p]o.25 0.010@ [T | K 2.92 3.81
NOTES: L 7.62 8.26
1. Dimensions “A”, “B” do not include mold flash or protrusions. M 0.2 0.36
Maximum mold flash or protrusions 0.25 mm (0.010) per side. N 0.38

(SOP8) g é‘{@

1

A Dimension, mm
8 2 . Symbol MIN MAX
HHHAHA
1 A 4.8 5
"o vy B 38 4
—~—H b §H ; C 135 1.75
—laked D 033 051
—C R x 45°
| h F 0.4 1.27
(SE . :U:H:I—:- b SEATING & =£_L G 1.27
PLANE
o~ “ 4 P [T H 572
[b]o.25 001008 [ T[cM] J 0° g0
NOTES: K 0.1 0.25
1. Dimensions A and B do not include mold flash or protrusion. M 0.19 0.25
2. Maximummold flash or protrusion 0.15 mm (0.006) per side P 3-8 6.2
for A; for B - 0.25 mm (0.010) per side. R 0.25 0.5
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