Am78/8831-Am78/8832

Three -State Line Driver

Distinctive Characteristics

® Three-State Line Drivers pin-for-pin equivalent to the
DM78/8831 and DM78/8832

® Mode control for quad single-ended or dual differen-
tial operation

@ Common bus operation 100% reliability assurance testing in compliance with
® High-drive capability MIL-STD-883

40mA sink and source current

.

® Series 54/74 compatible

® 13ns typical propagation delay
°

FUNCTIONAL DESCRIPTION LOGIC SYMBOL

The Am78/8831 and Am78/8B32 line drivers can be used either as
a quad single-ended driver or as a dual differential driver. Each
driver has a three-state output making the device particularly suit-
able for party-line operation where several drivers are directly con-
nected to the same bus. The Am78/8832 does not have the Voo
clamp diodes found on the Am74/8831.

When used for single-ended operation the two differential/single-
ended control inputs are held LOW. The device then operates as
four independent non-inverting drivers. For differential working at
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least one differential/single-ended control input is heid HIGH. The Ea A A e 8; Eg
A-channel inputs are connected together and the B-channel inputs 7 _ Am78/8831

N X . . SE/DIFF
are connected together. Signal inputs will then pass non-inverted to 9 Am78/8832

the Ao and B2 outputs and inverted an the A4 and B1 outputs.

For party-line operation outputs of different channels are tied to-
gether, and outputs of all channels except one are forced into the
third high impedance state by having at least one of the channel
disable inputs HIGH. The channel that is enabled has both channel no13 5 3
disable inputs LOW, and the low-output impedance of this output
at both logic tevels controls the level of the bus, provides good
capacitance drive and insures good waveform integrity.

The channel which is enabled can conveniently be selected by a
decoding matrix using Am9301 1-of-10 or Am9311 1-0f-16 active
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LOW output decoders. The high drive capability at both logic levels Vee = Pin 16
enables drivers to drive a low impedance line and still supply the GND = Pin 8
inverse leakage current of several disabled drivers. LIC-532

LOGIC DIAGRAM
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ORDERING INFORMATION CONNECTION DIAGRAM
Top View
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Package Temperature Order Order Boout[]2 1l JEa
Type Range Number Number
Bain[] 4 il A ut
Molded DIP 0°Ct0+75°C  DM883IN  DM8832N P AT Ao
Hermetic DIP 0°C to +75°C DM8831J DM8832J)
Dice 0°Cto+75°C  AMS831X  AMS832X Binl]s T Arour
Hermetic DIP -55°C to +125°C  DM7831J DM7832J oisE]” It mET
Hermetic Flat Pak -55°C to +125°C DM7831W DM7832W 8 9 _
Dice -55°Cto +126°C AM7831X  AM8832X ool === 0%
Nate: Pin 1 is marked for arientation. LiC-534
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Am78/8831 « Am78/8832
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —Q05Vto+7V
DC Voltage Applied to Qutputs for HIGH Output State —0.5 V to +Vg¢ max
DC Input Voltage —-05Vto+b5V
Output Current, Into Qutputs 30 mA
DC Input Current ~30 mA to +5.0 mA
Time that 2 Bus-Connected Devices May Be in Opposite Low Impedance States Simultaneously oo

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted}

Am8831, Am8832 Ta=0°Cto+75°C Ve = 5.0V £5% (COM'L) MIN. = 4.75V MAX. = 5.25V
Am7831, Am7832 Tpa=-55"Cto+125°C Ve = 5.0V £10% (MIL) MIN. = 4.5V MAX. = 5.5V
. Typ.
Parameters Description Test Conditions Min. (Note 1) Max. Units
| = —40 mA 1.8 2.8
Vee = MIN, o
VoH Output HIGH Voltage Am7831, 32 Igy = —2 mA Volts
VN = VIHOr Vi 2.4 341
Am8831, 32 IgH = —5.2mA
| Vce = MIN, loL = 40 mA 0.29 0.5
VoL Output LOW Voltage ce oL Volts
) ﬂl,\l =ViH or)/”_ loL = 32 mA 0.2 0.4
VIH Input HIGH Level Voltage Guaranteed input logical HIGH voltage for all inputs 2.0 Volts
ViL - Input LOW Level Voltage Guaranteed input lagical LOW voltage for all inputs 0.8 Volts
r Unit Load T BV ’
\' =MAX., VN =04V —1. —1.
‘ L Input LOW Current cc X VIN 1.0 1.6 mA
[ Unit Load
\% =M LVIN=24V R
hH Input HIGH Current cc AR VIN 4 60 40 KA
1) Input HIGH Current Voo = MAX, VN =565 V 1.0 mA
Voc =MAX., E=24V,V =24V 5 40
Ik Qutput Leakage Current cc = ouT - uA
Ve =MAX, E=24V, Voyur =04V -5 ~40
7 Input Clamp Diode Voltage | Voc =50V, =—12mA,Ta =25°C 15 Volts
] T Vec =50V, 1j=12mA, Ta =25°C f
Vo Output Clamp Diode Voltage Ve + 1.5V Volts
- S _| Am78/8831Only
Vo Output Substrate Diode Voltage | Voc = 5.0V, 1} = —i12mA, Tp =25°C -1.5 Volts J
'(th ,) | OQutputShort Circuit Current Veg = MAX., VouT = 0.0 V, Ta = MAX. —40 120 mA
ote
”.m—fmer Supply Current 7r Voo = MAX. - { 57 90 mA

Notes: 1. Typical limits are at Vog = 5.0V, 25°C ambient and maximum loading.
2. Only ane output should be shorted at a time.

SWITCHING CHARACTERISTICS (Ta = 25°)

Parameters Description Min. Typ. Max. Units
tPLH Delay from Inputs A1, A2, B1, B2 and | 13 25 ns
toHL Single-Ended/ Diff. Control to Output | 13 25 ns
t

| 'z | Delay from Output Enable to Output L( 6 12 ns
0wz 14 22 I ns
:?: — Delay from Output Enable to Output i— \ 1; 53 ::
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Am78/8831 « Am78/8832
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TYPICAL PERFORMANCE CHARACTERISTICS

Propagation Delay from Input
to Output (Channel 1)

30—
Vee = 50V
%
20
15
tPHL
L
X //
10 toLH
5
Differential/Singte Ended Mode
Control Inputs at Logical 0"

0
-76 -50 -25 0 25 50 75 100 125
Ta - AMBIENT TEMPERATURE - 'C

Delay from Disable to High
Impedance State

T T
Veg = 5.0V

|
|

0
~75 -50 -25 O 25 5O 75 100 125
Tp ~ AMBIENT TEMPERATURE -°C

Total Supply
Current Versus Frequency
70
60
50
/
40
30
20
— H+—
10— Yee 50V H
| Tas25¢C H—
ALL CHANNELS SWITCHING
01 1 1 10 100
FREQUENCY. - (MH/}
IOUT Versus VOUT High
Impedance Output State
T T
v, =50V f
a0 |5 : | }
-+ 4 ———ixwc
A
+20 - - "—fzs"c T
-}« - s5°C
o + 7

-2 0 z 4 6 8
YouT - QUTPUT VOLTAGE -V

ns PROPAGATION DELAY — ns

DELAY

lon - OUTPUT VOLTAGE - V

DELAY - ns

Propagation Delay from Input
to Output (Channel 1)

T T
Vee = 5.0V
pLy -
|
20
i L
15 "]
[ PHL
10 ,1‘
Differential/Single Ended Mode
5 Control tnputs at Logical 1"
i !
N L L]

-75 -50 -25 0 25 50
Tp — AMBIENT TEMPERATURE

75 100 125

C

Delay from Disable to Low
Impedance State

30 T T T T
Veg =50V I
25 : |
! i
20—y, I — :

|
|
L H | i
-75 -50 .25 0 25 50 75 100 125
Ta - AMBIENT TEMPERATURE C

Logical “*1”” Output Voltage
Versus Source Current

P
N l !
3 \‘§\ 25°C— ]
\ % 75579 _
, N
125°C \
1 Vol
LA
Ve =50V \
I 40 80 120 160

igH - OUTPUT CURRENT — ma

Propagation Delay
in Differential Mode

0T
Veg =5.0v
20 —4——4
25 } t
Y] 1
15
] -
10 1pa1_}
5
o
-50 4 50 100

Ta — AMBIENT TEMPERATURE - "C

Propagation Delay from Input
to Output (Channel 2)

30

2 25

|

>

< 2

3

z PHL

§ 15

e I
tPLH

(&

g 10

a

Q

&

&

a
~75-50 -25 0 25 50 75 100 125
Tn — AMBIENT TEMPERATURE C

Propagation Delay
Versus Load Capacitance

T T T
Vee=50v |||
g sor T:Em c ’l i
N ; . ;
< a0 [ i REE
z !
o i i
30 b —H b
5 T |
E ; |
< oLl ot /,
5 o 7
S
g 10 ]
o oLt 1 i
o il
10 100 1000 10,000
CL — LOAD CAPACITANCE oF
Logical ‘0’ Output Voltage
Versus Sink Current
05 [
> 25°C /
[ A L
w 5 *
g 125°C // /
S yZGuEN
> Il
c
Ry, ahpaan
& '
2 Pl : ‘
o] i
I
e I
3 . ]
T
! v = 5.0V
L i | <
20 40 60 80 100
IgL — QUTPUT CURRENT —mA
INPUT 4, OUTPUT A,
INPUT O O Vyq
Am7831/ 006
Am8831
Am7832/
Am8832 TSODO pF
O Vy
INPUT A, OUTPUT A,

LIC-535

4-184




Am78/8831 « Am78/8832

SWITCHING TIME WAVEFORMS AND TEST CIRCUIT

r

INPUT
1, 14<10ns }

OQUTPUT 15V
DISABLE \ ] ‘
TPHL —= gz p— —= 2L }—* — oLk —= "Mz ZH [~—
——_S l—-— van
VoH —05v
INVERTED 15V
ouTPUT WK Ve 405V
ac
ARALY VoL
tp i —=] r thz r —={zH r— —4 up fe— = 'Lz r—f 7L -
VOH
N E—
NON-INVERTED 15V
ouTPUT
1t A\
VoL
NOTE: Vg and VoH refer to actual voltages on output LOW and HIGH states.
KEY TO TIMING DIAGRAM
s - SO T ARt |
St HEN M By e
i
L s B -
CROY o T a %
|
FROM Y T0
| i LIC-536
LOAD CIRCUIT kN
Am7831
AmBE31
Am7832/
_ AmB832
All diodes are FD100
1
Switch 8, Switch Sy CL
tPLH closed closed 50 pF
tPHL closed closed 50 pF
tHZ closed closed *5pF
1z closed closed * 5 pF
tZ1L closed open 50 pF
tzH open closed 50 pF
*Jig Capacitance LIC-537
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Am78/8831 « Am78/8832

TRUTH TABLE LOADING RULES (In Unit Loads)
{Shown for A Channels Only} Fan-out
Input Output Output
SINGLE-ENDED/ IN OUT IN OUT Input/Output  Pin No.'s  Unit Load HIGH LOW
DIFF CONTROL A ENABLE A Aq A2 Az Emabic B 1 7 _ ~
L L L oL AL A Az Az Enable B 2 1 - -
H X L L Ay AT Az A B, Out 3 - 1000 25
X H L L Aq Aq As Ao By In 4 1 _ _
X X H X X F X F Bq Out 5 —~ 1000 25
X X X H X F X F
Bt in 6 1 _ _
H = HIGH Voltage Level L = LOW Voltage Level SE/Diff 7 1 - -
X = Don’t Care F = Floating Output GND 8 — - _
TABLE | SE/Diff 9 1 - -
Aqin 10 1 — —
Ay Out 1 — 1000 25
Asln 12 1 = -
A5 Out 13 - 1000 25
MSI INTERFACING RULES Enable A 14 ! - -
. Enable A 15 — —
Equivalent nave !
Input Unit Load Vee 16 - - -
Interfacing Digital Family HIGH LOW
Advanced Micro Devices 54/7400 1 1 TABLE Il
Advanced Micro Devices 3300/2500 Series 1
FSC Series 9300 1 1
Ti Series 54/7400 1 1
Signetics Series 8200 2 2
National Series DM 75/85 1 1
DTL Series 930 12 1
TABLE Il
INPUT/QUTPUT INTERFACE CONDITIONS
Current Interface Current interface
Volitage Interface Conditions — LOW & HIGH Conditions — LOW Conditions — FLOATING
OUTPUT DRIVING INPUT L.OAD
ULOW'” DRIVEN "LOW"
3o vee OUTPUT 1 LOf\D vee
@ 281" MINIMUM LOGIC }
= “HIGH” OUTPUT
4 22 I VOLTAUGE V‘l“ |
24—
g 22b ViHy
S 20| S — —
w NOISE MINIMUM LOGIC
o '8 IMMUNITY “HIGH" INPUT
S 186f tHigh level) VOLTAGE
5 o1ap
o
> 12+
s
g o Vi,
E DB MaxiMum LOGIC MAXIMUM LOGIC
2 06 L%’ﬁ;’g:“ “LOW" INPUT
5 04 e e o LY VOLTAGE
® o2 IMMUNITY Current Interface Conditions — HIGH
ot {Law level) OUTPUT DRIVING INPUT LOAD
DRIVING DEVICE DRIVEN DEVICE CHIGH” | DRIVEN “HIGH"
Vou, ViHy
o— o ———————— o— —o
Vou, ViL,
DRIVING DRIVEN
DEVICE DEVICE
LIC-538
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Am78/8831 - Am78/8832

CHANNEL SELECT
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DIE SIZE 0.057"" X 0.058"
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PARTY LINE DIFFERENTIAL OPERATION
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Am9301 DECODER —oee
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i
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L] 1] ____auap
1 1 o SINGLEENDED
——- V)
T roam2si5
RECEIVER
LiC-540
PARTY LINE SINGLE-ENDED OPERATION
Metallization and Pad Layout
Vee
—— 15 Ep
14 Eq
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