SN75151, SN75153
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS

SLLS082A - D2453, DECEMBER 1978 — REVISED FEBRUARY 1993

. g SN75151
Meets EIA Standard RS-422-A DW OR N PACKAGE
* High-Impedance Output State for (TOP VIEW)
Party-Line Operation U
. 1Al 1~ 20[IVee
High Output impedance in Power-Off 1y [l 2 19[] 4A
Condition 1Z [ 3 18 ]4Y
* Low Input Current to Minimize Loading 1C[Ja 17faz
® CC [ 5 16 ]4C
Single 5-V Supply ocfls 1sfls
* 40-mA Sink- and Source-Current Capability :\Z; Q7 14 %35
8 13]]3
¢ High-Speed Schottky Circuitry oA E 9 12[] ay
* Low Power Requirements GNDl10 11{]3A
description SN75153
N PACKAGE
These line drivers are designed to provide (TOP VIEW)
differential signals with high current capability on »,
balanced lines. These circuits provide strobe and 1A[] 1 16]] Voo
enable inputs to control all four drivers, and the 1v[| 2 15[] 4A
SN75151 provides an additional enable input for 1Z[13 14]] 4Y
each driver. The output circuits have active pullup ccll 4 13]] 4z
and pulldown and are capable of sinking or o7l s 12[ls
sourcing 40 mA. oy [l 6 1) 3z
The SN75151 and SN75153 meet all 2aff7  toflay
requirements of EIA Standard RS-422-A and anDfje  oflaa

Federal Standard 1020. They are characterized

for operation from 0°C to 70°C.
P SN75153

NOT RECOMMENDED FOR NEW DESIGN

Function Tables

SN75151 SN75153

INPUTS OUTPUTS INPUTS QUTPUTS
ENABLE ENABLE STROBE DATA Y 2 ENABLE STROBE DATA Y 2

cc c s A cc s A
L X X X Z z L X X z z
X L X X y4 Z H L X L H
H H L X L H H X L L H
H H X L L H H H H H L

H H H H H L
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logic symbolst

SN75151 SN75153
15 12
$§ —1G1 $ G1
5 4
cc G2 cc EN
s - | C 2 m | C 2
1c ; |2EN Db v 3 1h4 1A 1 ; b v 3 1Y
1A . 1 v‘;a 1Z v L-—s 12z
2c 9 7 2 2A L 5 o
2A P 27 S 27
14 12 10
ac 1 13 ol 3A i 11 sy
aa N a3z N 37
16 18 14
4C 19 pe 4Y - 15 3 ay
3A B 47 S 47
t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagrams (positive logic)
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w2
18 14
— Y — ay
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L
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schematic
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Resistor values shown are nominal.

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

Supply voltage, Voo (588 NOtE 1) L. .. i e e e 7V
Ut VO agE, V) o e 55V
Continuous total dissipation . ........... ... ... . i s See Dissipation Rating Table
Operating free-air temperature range . ................ i 0°C to 70°C
Storage temperature FaNg. .. ..........c.ooitir it —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds . ......... ... i .. 260°C

NOTES: 1. Ali voltage values, except differential output voltage Vo, are with respect to network ground terminal.

DISSIPATION RATING TABLE

PACKAGE Tas25°C OPERATING FACTOR TA=70°C
POWER RATING ABOVE Tp =25°C POWER RATING
DW 1125 mW 9.0 mw/°C 720 mW
N 1150 mw 9.2 mW/°C 736 mw

TEXAS *’P
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recommended operating conditions

MIN NOM MAX| UNIT
Supply voltage, Voo 4.75 5 §25 A
High-level input voltage, V| 2 \
Low-fevel input voltage, VL 0.8 v
Common-mode output voltage, VoG -0.25 6 v
High-level output current, IgH -40} mA
Low-level output current, ioL 40| mA
Operating free-air temperature, Ta 0 70 °C

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS T MIN TYPE MAX]| UNIT
VIK Input clamp voltage Veo= MIN, |=—=12mA cc.8 -2 Y
All others =0.8 -1.5
) VoG =MIN, VL= MAX, IoH = -20 mA 2.5
VoH High-level output voltage Vig= 2V or = 40 A 24 \'4
VoL  Lowdevel output voltage :gc:“m";\ VIL=MAX, — ViH=2V, os| v
[Vopi1| Differential output voltage Voo =MAX, 1g=0 3.4 2Vpope v
IVop2| Differential output voltage Voo =MIN 2 28 v
ANoD gr:t;n:g:‘;; an;: nitude of differential Voe = MIN £0.01 204 v
VG = MAX A= 1004, 18 3
Voc  Common-mode output voltage¥ Voo —MIN See Figure 1 = =1 v
ANoc] Change in magn'rtudg of common- Ve = MIN or MAX £0.02 204 Vv
mode output voltage
o V=05V -20
loz ﬂﬁﬁﬁ;ﬂ*mmm" stale)  |yec=MAX, Enableat08V [Vo-25V 20| pA
Vo=Vge 20
Vo=6V 0.1 100
lo Output current with power off Vee=0 Vo=-025V -01 -100] pA
Vo=-025Vto6V =100
! ‘Ilr;;;tl:gceurrent at maximum input Voo = MAX, V=55V oil ma
WH High-level input current Voo =MAX, V=24V ClSN7S151). A 20 pA
cC. s 80
. C(SN75151), A -0.36
L Low-level input current Voo =MAX, V=04V mA
CcC, s ~1.6
los Short-circuit output current¥ Voc = MAX -50 -90 -150] mA
Icc Supply current (both drivers) Voe = MAX, Noload Qutputs disabled 30 80 mA
Outputs enabled 60 BG

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,

% Ali typical values are at TA = 25°C and Vioe = 5 V except for Vo, for which Ve is as stated under test conditions.

§ a[vop| and AVOc| are the changes in magnitudes of Vop and Vo, respectively, that occur when the input is changed from a high level to
a low level.

Yin EIA Standard RS-422-A, Voe. which is the average of the two output voltages with respect to ground, is called output offset voltage, Vps.

# Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

INSTRUMENTS
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switching characteristics over recommended operating free-alr temperature range, Vg =5V
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
tpLH Propagation delay time, low-to-high-level output CL=30pF RL=100Q, 15 30 ns
tpHL  Propagation defay time, high-to-low-level output See Figure 2, Termination A 15 30| ns
tpLH Propagation delay time, low-to-high-level output CL=30 PF‘ See Figure 2, 13 25 ns
tpHL Propagation delay time, high-to-low-level output Termination B 13 25| ns
tTLH  Transition time, low-to-high-level output CL=30pF RL=100Q, 12 20 ns
tyHL  Transition time, high-to-low-level cutput See Figure 2, Termination A 12 20 ns

. . CL =30pF, RL=604Q,
tpzi4  Output enable time to high level See Figure 3 18 3} ns
C =30pF, R =111,
tpzL  Output enable time to low level Sea Figure 4 20 35 ns
. " . CL =30pF, RL=60Q,
tpHz  Output disable time from high level See Figure 3 19 30| ns
] ) Cp = 30 pF, RL=111Q,
tprz  Output disable time from low level See Figure 4 13 30 ns
Ry =100 Q, See Figure 2,
Overshoot factor Termination C 10 %
t Alltypical values are at Tp = 25°C.
L
PARAMETER MEASUREMENT INFORMATION
50Q
T
Figure 1. Differential and Common-Mode Output Voltages
INSTRUMENTS
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PARAMETER MEASUREMENT INFORMATION

K _—— —
sV 1
« I
Input
I |
Puise L )
Generator o v T
(see Note A) L —
50 Q
CL=30pF | cL-%pF L
(see Note B) (see Note B)
¥y — L y—
z— % R =1000Q Z—
Cp =30 pF CL=30pF h
(seeNoteB) | (see Note B)
TERMINATION A TERMINATION B
TEST CIRCUITS
fe 25ns »
— :l‘-———sSns — : W— =5ns
| [ R 3v
| [ 90% 0% X |
input | A 50% 50% |
i"’"‘ | 10% ov
F—':—‘PLH je—— tPHL 100% _T__
| —— ¥,
| 17 90% iso% OH
YOutput | 50% | 1K 50%
10% 4 | | 10%
i Ve
I [ I
| emy e
n—-:— tpHL h—h;—tpl_"
30% X| 90% | VoH
Z Output | 50% so% Kl
"X 10% 10% f |
| '—1“‘ VoL
| |
— —tm — — 1y
VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg = 50 ©, PRR < 10 MHz.

B. Cy includes probe and jig capacitance.

Y Output
Z Output
A é
R =100Q
z—
TERMINATION C

Figure 2. Test Circuits, Voltage Waveforms, and Overshoot Factor
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]

PARAMETER MEASUREMENT INFORMATION

Input _
Pulse 1
Generator s J.- ' l CL =30 pF
(see Note A) I (see Note B)
50 Q i

| ol Output
~ : R =600
e N 1 | =
CL=30pF |
T (seeNoteB) |
________________ P
TEST CIRCUIT
sSns—t{ — <5ns —¥| r——
| |
|| 90% 90% T 3v
Input | 50% 50% |
10% N 10%
—100 N8 »| ov

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zgy = 50 ©, PRR < 500 kHz.
B. Cp includes probe and jig capacitance.

Figure 3. Test Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

Pulse
Generator ®

(sea Ncte A)
5V
L sV
- RL=111Q
1kQ
° Qutput

Cp=30pF
(see Note B)

o
i

[ — 4 *
L et 1 e -s0pr
L =
| 7T (see Note B)
| R i
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—1 f&—=5ns —» r— s5ns
| |
| oo sow % 1 3
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M————100 na —————»] ov
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I
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- _T_ VoL
VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the fallowing characteristics: Zg = 50 &, PRR s 500 kHz.
B. € includes probe and jig capacitance.

Figure 4. Test Circuit and Voltage Waveforms
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TYPICAL CHARACTERISTICS

Y OUTPUT VOLTAGE
vs
DATA INPUT VOLTAGE
]
No Load
Ta=25°C Vog=55V
4 T
~ VICC =5V
1
g Vee =45V
S 3
o
>
-]
o
3 2
'
ey
1
0
(o) 1 2 3
V- Data Input Voltage -V
Figure 5
Y OR Z OUTPUT VOLTAGE Y OR Z OUTPUT VOLTAGE
VS vs
ENABLE INPUT VOLTAGE ENABLE INPUT VOLTAGE
4 T Voo = 6
cc=55V
Load =470 Q to GND T Ve =65V Load L 470 Q1o Voo
Ta=25°C Vec=5V Veo=5V | Ta=25C
See Note A 5 See Note A
Vec=45V — Vcc=45V
>| 3 cC >| ‘
2 © 4
o o
= 2
S = \
5 2 5 3
a a
5 5
(] [ ¢]
I 2
o (¢]
> 1 >
1
0 JJ“ o
[ 1 2 3 0 1 2 3
Vi - Enable Input Voltage - V V| - Enable Input Voltage - V
NOTE A: The A input is connscted to V¢ during the testing of the Y NOTE A: The A input is connected to GND during the testing
outputs and to ground during testing of the Z outputs. ofthe Y outputs and to V¢ during the testing of the
Z outputs.
Figure 6 Figure 7
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VoH — High-Level Output Voitage —V
w

TYPICAL CHARACTERISTICS
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
FREE-AIR T;:IPERATU RE OUTPUTVSURRENT
vclc -5V ! \\\ vlcc =|5.5wI ;‘é:rffff A

See Note A < \,\4\*\
8 ‘\\\v?‘_lil\

\\Waj“i" ™~

loH=—-20 mA \\

Vou —High-Level Output Voltage ~ V
N

0 10

20 30 40 50 60 70 80

Ta — Free-Air Temperature - °C

Figure 8

1oH — High-Level Output Current —mA

Figure 9

NOTE A: The A input is connected te Ve during the testing of the Y outputs and to ground during testing of the Z outputs.
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Figure 10

NOTE A: The Ainput is connected to GND during the testing of the Y outputs and to V¢ during the testing of the Z outputs,

LOW-LEVEL OUTPUT VOLTAGE

0
0 -10 -20 =30 —-40 '~50 ~60 -70 -80 -90-100

Vs
OUTPUT CURRENT
I
| Ta=25°C
See Note A
/-
>
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lot — Low-Level Output Current — mA

Figure 11
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lge - Supply Current —maA

70

10

TYPICAL CHARACTERISTICS
SUPPLY CURRENT SUPPLY CURRENT
Vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
1
/ No Load
4 70 |~ A Inputs Open or Grounded
A Inputs Grounded / Outputs Disabled
g 60 L Ta=25C
V4 *
/ »
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'/ (_i 20 -
=
3 30
(7]
; )
© 20
= e
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4 Outputs Enabled — 10
/ Tp=25C
[ | I 0

o

1

2 3 4 L] €
Vee — Supply Voltage —V

Figure 12
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Ve - Supply Voltage -V

Figure 13
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