CIRCUITS

INTERFACE

TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

BULLETIN NO. DL-S 12496, JANUARY 1977

e TTL Compatible

® Propagation Delay Time...15ns Typ

e Very Low Output Impedance with High
Drive Capability

® 40-mA Sink and Source Capability

e Gating Control to Allow Either Single-
Ended or Differential Operation

® Three-State Outputs for Party-Line
{Data-Bus) Operation

description

The DS7831, DS7832, DS8831, and DS8832 can be
used as either guadruple single-ended line drivers or as
dual differential line drivers. This multi-mode
operation and simple logic control make these devices
especially useful for party-line or bus-organized
systems, The DS7831 and DS8831 have output clamp
diodes to V¢ ; the DS7832 and DS8832 do not.

For one of these circuits to operate as four
independent  single-ended line drivers, both
mode-contro! pins must be low. In this mode, no
signal inversion takes place between inputs and
outputs. To operate as a dual differential line driver,
at least one of the mode control inputs must be high.
Inputs 1A and 2A should be connected together as
should 3A and 4A. Then signals applied to the inputs
will appear noninverted at 1Y and 4Y and inverted at
2Y and 3Y, provided the nutput control pins are low.

While enabled, these outputs provide good drive
capability for capacitive loads, and fast transitions
from both low-to-high levels and high-to-low levels.

DS7831, DS7832..... PACKAGE
DS8831, DS8832..... OR N PACKAGE

{TOP VIEW)
OUTPUT
CONTROLS MODE
OUTPUT INPUT OUTPUT INPUT conTROL
Vee 3.4G2 3,461 4y 4A 3y 3A MC2

o5yl jnjjwijs

{21314 151[|6]]7(]¢8

1,2G1 1,262 OUTPUT INPUT OUTPUT INPUT MODE GND
132 [y 2y 2A CONTROL
ouTPUT (w8
CONTROLS

Taking either of the associated output controls high
disables the outputs. When disabled, these three-state
outputs neither load nor drive a line and hundreds of
these devices may be connected to a common bus
line. Only one output should be enabled at a time.

The DS7831 and DS7832 are characterized for
operation over the full military temperature range of
-55°C to 125°C. The DS8831 and DS8832 are
characterized for operation from 0°C to 70°C.

FUNCTION TABLE

QUTPUT MODE DATA OUTPUT DATA OUTPUT
CONTROLS | CONTROLS | INPUT INPUT
G1 G2 MC1 MC2| 1A/4A 1v/ay 2A/3A 2Y/3Y
L L L L H H H H
L L L L L L L
L L X H H H H L
L L H X L L L H
H X X X X r4 X z
X H X X X z X b4

H = high level, L = low level, X = irrelevant, Z = high impedance {off)
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

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

Supply voltage, VG (see Note 1) . .« v v v v o v v e v e e e e e e e e e e
INPUEVOITAgE  « v & v s & o & o o = & s x4 s e s s s e s s e s e s

Continuous total dissipation at {or below) 25°C free-air temperature {see Note 2): J package
N package
Operating free-air temperature range: DS78" . . . . . . . . . . o 0o o0 e e e

Storage temperature range o = « o o o + « & s s e s s s e s s e s s = s s
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . . . « . « + « - .
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . . . « . . - -

NOTES: 1. Voltage valuaes are with respect to network ground terminal.

e o e = e

.7V
55V
1025 mW
1150 mW

. —55°C to 126°C

. 0°Cto70°C

. —65°C to 150°C

. . . .300°C
. .. .260°C

2. For operation above 25°C free-sir temperature, refer to Dissipation Derating Curves in the Therma!l Information section, which

starts on page 21.

recommended operating conditions

in the J package, DS7831 and DS7832 chips are alloy-mounted; DS8831 and DS8832 chips are glass-mounted.

DS78° DS88’ UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 45 5 55 |4.75 5 5.25 \'
Output voltage, VO 55 6.5 \"
High-level output current, loH -40 —40| mA
Low-evel output current, loL 40 40 mA
Operating free-air temperature, TA —55 125 4] 70 °c
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPE MAX JUNIT
Viy High-level input voltage 2 \
ViL Lowe-level input voltage 0.8 \'
Vi input clamp voltage Vee=MIN, 1)=—-12mA -1 -15 Vv
Ve =MIN, | lon = —2mA DS7831,DS7832 24 3.4
VoH High-evel output voltage VIH=2V, |lon=-5.2mA | DS8831,D58832 24 3.0 \"/
ViL=08V | ipH =—40mA 18 25
Voo =MIN, V=2V, loL=32mA 0.26 04
VoL Low-evel output voltage ViL=08V oL =40 mA 03 o5 v
Vee=5V, |lo=—12mA -15
VoK Output clamp voltage Tic= 25°C |8 ~12mA DS7831,058831 Vecri1s] ¥
Off-state (high-impedance-state} ° Vo=24V 40
toz output curregnt > Ve =MAX, Ta=25°C Vg =04V —40 bA
iy Input current at maximum input voltage | Vcc = MAX, V=55V 1| mA
ItH High-level input current Voo =MAX, V=24V 40 | pA
h Low-level input current Vee = MAX, V=04V -1 —16 | mA
log  Short-circuit output current3 Vee =MAX, Vp =0, TA = MAX —40 -70 =120 | mA
Icc  Supply current Vee = MAX 50 90 | mA

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

Fan typical values are at Tp = 25°C and Vce =5 V.
§Only one output should be shorted at a time.
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

switching characteristics, Voo =5V, Tp =25°C

PARAMETERY FROM TO TEST CONDITIONS MIN TYP MAX UNIT
PLH 2A or 3A 2Y or 3Y Mode controls low, 10 25 ns
tPHL {noninverting) See Figure 11 12 25
Y igh, 2

tPLH 2A or 3A 2 or '3Y Mode.comrols high 12 5 ns
tPHL (inverting) See Figure 11 15 25

1 9 25

tPL” 1AoraA 1Y or 4Y See Figure 11 —e ns

PHL
tPZH CL=50pF 12 22
2 Y . n

tpZL GlorG i See Figure 13 14 27 s
tpHZ CL=5pF, 6 12

tpLZ GlorG2 Any ¥ See Figure 13 15 22 ns

1tp|_H = Propagation delay time, low-to-high-level output
tpH = Propagation delay time, high-to-low-level output
tpzH = Output enable time 10 high level
tpzL = Output enable time to low level
tpHZ = Output disable time from high level
tpLz= Output disable time from low level

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF DS7831, DS8831 OUTPUTS TYPICAL OF DS7832, DS8832 OUTPUTS
Vee . - — - » » vVee - 9 Vee
<
axn b3 Il
NOM 4
-
pr——
y $
INPUT —_——— N b4
S0 S100
x 2 Nom 2 Nom
q ouTPUT —
ouTPuT
- 'S
1 ~E
TYPICAL CHARACTERISTICS
HIGH.LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
v
R OUTPUT CURRENT o5 OUTPUT CURRENT
vecs5v Vee=5V
735 M 3 A -
!, 3 < 5 04 7] L
S 25 \Q\\ £ TA=—85°C g X -
- N § 03 e Tas25°C—]
8 ?—u-msc\\.\ \ S S X T
} 15 | \\ \ \ g 02 y, TA = -55°C
Ta=25C~
% ! \\ 3o '\A- 125°C
S os i [
S o
o \ o ]
0 20 —40 -60 -80 -100 ] 20 40 60 30 100
oM =-Output Current-mA 10L—Output Current—mA
FIGURE1 FIGURE 2
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

TYPICAL CHARACTERISTlCS*

OFF-STATE OUTPUT CURRENT SUPPLY CURRENT
ve v
OUTPUT VOLTAGE FREQUENCY
50 1T 80
11 bs7ean, osasar-JJf vee=5V J
<« O +—+—¢ 70} No load H
- VeSSV Ta=125°C |3 Ta=25°C
Ta=25°C g 60} All channels
y e,
,§ 20 Tao=-55C 1 I
s 50 et
10 1
z o 3 a
é { 057832, DS8832/ z
10 £ il
E [.Ta=-55°C 3 30
2 _20 N
& [[Ta-25c 8 -
N -3 Ta=126°
S ] ~ Al 1 2 c 10 1
~40
ol 11 0
—2-1 0 1 2 3 4 & 6 7 B 0.01 0.1 1 10 100
Vo-Output Voltage-V -Frequency—MHz
FIGURE 3 FIGURE 4
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs ve v
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
(DRIVERS 2 AND 3 ONLY, NONINVERTING) (DRIVERS 2 AND 3 ONLY. INVERTING} (DRIVERS 1 AND 4 ONLY)
2 2 v—T—T 0 T
vec5V. vec=SV. Veem5V
Mode Control at VL, Mode Control at Viy, €L = SO0 pF,
251-C = 50 pF, 25 +Cy = 50 pF, 25Fq =400
2 R = 400§ z R * 400 2, i See Figure 11
H See Figure 11 i 2 See Figure 11 | 3
3 £ J | e
1 fol e LA,
pHL | =] 5
Ay L It 1
£ 1 41 L1 g 10 |_4—T P » PHL L4
PLH E PLH
5 < [ 5
1] 0 1
-76 -50 -25 25 75 50 100 125 75 -50 25 0 25 80 75 100 125 -75 60 —25 0 25 S0 75 100 128
Ta-Free-Air Temperature—"C Ta-Free-Air Temperature—"C Ta—Free-Air Temperature—"C
FIGURE 5 FIGURE 6 FIGURE 7

PROPAGATION DELAY
DRIVER OUTPUT ENABLE AND DISABLE TIMES

- PROPAGATION DELAY IN DIFFERENTIAL MODE
LOAD CAPACITANCE - v
g0 {AVERAGE FOR ALL DRIVERS) FREE.AIR TEMPERATURE 2 FREE-AIR TEMPERATURE
30 T
v‘cc]-l!!l\}m Ve 5V :CC;:‘;
|_R_=4000Q Cy = 5000 pF. | CL=S0pF,
¢ © Tk:zs'c 25 R = 100 2 § L ::;_400!!3
! Sae Fi msm 7 See Figure 12 E igure 1 waL
£ l £ = ™ thL2
- 2 ) L—
gao "I g ' tPHL ] % 5 L]
+—— ]
i s + 41 L1 ._'=—////<
E?O PHL T4 g 10 PLH. é 10 - PZH
U
1L L tPun 1 J
o=t . i,
PHZ
o 1l ° ° ]
10 40 100 400 1000 4000 10000 05 Te0 25 0 25 5 75 100 125 0 Te0 25 0 26 S0 75 100 125
€y ~Load Capacitance—pF Ta-FreeAic Temperature—"C TA-Free.Air Temperature—"C
FIGURE 8 FIGURE 9 FIGURE 10

tData tor free-air temperature below 0°C and above 70°C are applicable to DS7831 and DS7832 circuits only.
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

Vee
TEST
POINT sv
MC vce
2A/3A 2viav
INPUT:
Ry =400 2 :.HL_‘wn
>
FAOM CUTPUT L
UNDER TEST 1AZ4A 1y/ay ZT~ CL - 5000 pF
1Ses Note 8)
Cy = 50 oF GND
’. l \ (See Note A)
= = -
LOAD CIRCUIT TEST CIRCUIT

o o e - 3V

—ql p—‘sm —1 'I.—<sm
1
1
|

[]
INVERTED i
ouTPUT 18V 8V
————— o O
"l”_P—d h—ﬂ—'nﬂ.
] o - - - - VOH
NONINVERTED !
ouTAUT

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

FIGURE 11— tp |4 and tpy) , SINGLE-ENDED MODE FIGURE 12—tp|H and tpL, DIFFERENTIAL MODE

TEST

—| Ik- < 5ns L-l < 5ns POINT vee
t
. ) i R =400 O

outeuT ]
CONTROL ! — av
(Lowievel, SO%TNL S5y A N
ensbling! Sl N e emm———=0V FROM OUTPUT

H UNDER TEST {See Note 8)

-3

1
ez —>| |
s Lbmmmvasv ! | Stand o ==
WAVEFORM 1 S1 closed, S'I 15V l | Szcowd .., L~ t 3L
(See Note C} $2 open " ) '{_ _3_ (See Note A)
Y - =g = VoL
——1PZH =] lePHZMOS VoSV
\ e £ VoH
WAVEFORM 2 St open, 15V . isv {52
(See Note C) S2 clowed S1ana .‘.
sov S2 clowed
VOLTAGE WAVEFORMS LOAD CIRCUIT

FIGURE 13—-ENABLE AND DISABLE TIMES

NOTES: A. Ci_ includes probe and job capacitance.

B. All diodes sre 1N916 or 1N3064,
€. Waveform 1 is for an output with internal conditions such that the output is low

Waveform 2 is for an output with internal conditions such that the output is high when

pt when disabled by the put control,
isabled by the output control.
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TYPES DS7831, DS7832, DS8831, DS8832
LINE DRIVERS WITH 3-STATE OUTPUTS

TYPICAL APPLICATION DATA

54 R
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(See [ ===

{Ses Now B}
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FIGURE 14—PARTY-LINE OPERATION UTILIZING THE SINGLE-ENDED CAPABILITY OF THE DEVICE

Dssaat 14 Ry/2
A T (See
Ot 4 Nose )
e s 3 a— ]
STROBEY
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=in

058831 4 Ry/2
o
J (Ses
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(See -5 § Note B) ._77
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s ]
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FIGURE 15—PARTY-LINE OPERATION UTILIZING THE DIFFERENTIAL CAPABILITY OF THE DEVICE
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SN7442A a
DECODER

% DS881 or
% Dsaax2

|

058831 o
0s8832

SNT4A2A
DECODER

l
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FIGURE 16—USING TWO 4-LINE-TO-10-LINE DECODERS TO CONTROL 100 DRIVER OUTPUTS

NOTES: A. One device may be driving onto the bus lines, and all other devices should be in the high-impedance state.
8. The value of Ry should be approximately equal to the characteristic imped. of the tr issi line,
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