Signetics

Military Fast Products

DESCRIPTION

The 54F776 is an octal latched transceiv-
er and is intended to provide the electrical
interface to a high performance wired-OR
bus. This bus has a loaded characteristic
impedancae range of 20 to 50 Q and is ter-
minated on each end with a 30 to 40Q re-
sistor.

S54F776

Pi-Bus Transceiver

Octal Bidirectional Latched Transceiver

Product Specification

from 2V and features a controlled linear
ramp to minimize crosstalk and ringing on
the bus.

A separate high level control voitage (V)
is provided to prevent the A side output
high level from exceeding future high den-
sity processor supply voltage levels. For
5V systems, Vy is simply tied to V¢c.

« High drive Open-Collector cutput
current with minimum output swing

« Pi-Bus specification compatible
« Muttiple package options
« Controlled power on/off sequence

ORDERING INFORMATION

The 54F776 is an octal bidirectional trans- DESCRIPTION ORDER CODE
ceiver with Open-Collector B and 3-State FEATURES 28-Pin Ceramic DIP S4FT76/BXA
A port output drivers. A latch function is e Latching Transcelver (600mil)
provided for the A port signals. TheBport o Controlled output ramp 28-Pin Flatpack S54F776/BYA
output driver is designed to sink 100 mA 28-Pin LLCC 54F776/B3A
INPUT AND OQUTPUT LOADING AND FAN-OUT TABLE
54F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Ao-A7 PNP latched input 3.5/0.1167 TORA/TOpA
Bo - B7 Data input with threshold circuitry 5.0/0.167 100pA/100pA
OEA A output Enable input (active-High) 1.0/0.033 20uA/20pA
OEB,, OEB, B output Enable inputs (active-Low) 1.0/0.033 20pA/20pA
E Latch Enable input (active-Low) 1.0/0.033 20pA/20pA
Ao - A7 3-State outputs 150/33.3 3mA/20mA
By - By Open-Collector outputs 0C*/166.7 OC*/100mA
NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state. * OC = Open-Collector
PIN CONFIGURATION LLCC PIN CONFIGURATION LOGIC SYMBOL
[¢1 [31 [2] [7] Pos] Po] Poe]
B (6] 2]
By 7] %
GND 35 6 7 9 10 12 13
- = L LI 1l1
Bz ] 7] A0 A1 Az A3 Aq As Ag A7
By [i9 &) 15 —q OFEB,
GND W ) 2 —] OEA
28 —qIE
Be [ERERTRCHCRTRT) 16 —| oem,
% PINFUNCTION Bg By By By By Bs Bg By
% 1y nooND 21 B BEEERNE
GND 2 OEA 12 A6 22 GND 27 26 24 23 21 20 19 17
3 A0 13 A7 23 B3
By 4 GND 14 VX 24 82
5 Al 15 OEB, 25 GND
oEE, 8 A2 16 OEB, 26 B Vec = Pind
7 A3 17 87 27 BO Vx = Pint4
OB, g g:‘D }S gg“ 8 E GND = Pin4,8,11,18,22,25
10 A5 20 B85
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Signetics Military FAST Products Product Specification
Pi-Bus Transceiver 54F776
PIN DESCRIPTION
SYMBOL PINS TYPE NAME AND FUNCTION
Ay 3 o
Ay 5 1o
Ay 6 7o
Ay 7 o
Ay 9 [/[e] PNP latched input/3-State output (with Vy control option)
As 10 o
As 12 10
Az 13 {l[e]
Bo 27 l[e]
B, 26 l[e]
B, 24 Vo
Bs 23 l{e} Data input with special threshold circuitry to reject noise/Open-Collector output
B, 21 l{e} High current drive
Bg 20 [l{e]
Bg 19 [/{e]
B, 17 o
OEB, 15 | Enables the B outputs when both pins are Low
OEB, 16 |
OEA 2 | Enables the A outputs when High
E 28 | Latched when High (a special detay feature is built in for proper enabling times)
Vx 14 | Clamping voltage keeping Vo from rising above Vy (Vx = Vg for normal use)

.
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LOGIC DIAGRAM
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Signetics Military FAST Products Product Specification

Pi-Bus Transceiver - BAF776

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0.5t0+7.0 \
Vx Vo output level control voltage (A outputs) -0.5t0 +7.0 Vv
" Input voltage OEB,, OEA, TE -0.51t0 +7.0 \'
Ag-A;, Bp- By 05155 \
h Input current -40to +5 mA
Vo Voltage applied to output in High output state -0.5to +Veo Vv
lo Current applied to outputin Low output state By - B, 200 mA
Ag-A; 40 mA
Ts1G Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS
Min Nom Max UNIT
Vee Supply voltage 45 5.0 55 \
Vi High-level input voltage Except By - B; 20 v
Bo- B/ 1.60
Vi Low-level input voltage Except By - B, 0.8 \"
B - B 1.45
Ik Input clamp current ExceptAg - A; -18 mA
Ao-A; -40 mA
lon High-level output current Ag- Ay -3 mA
loL Low-level output current Ag - Az 20 mA
Bo- By 100
Ta Operating free-air temperature range -55 +125 °C
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Product Spedification

Pi-Bus Transceiver

54F776

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
. V, = Max, Vy_ =0.8V,
[ High-level output current | By - B. cc ' Vi ' 100
oH 9 outputeurrent | Bo-87 Vit = 2.0V, Vo = 2.1V A
Vou High-level output voltage | Ay - A; Vee = Min, Vi =Max | loy =-3mA, Vx = Ve 25 29 Vee v
) lon = -0.4mA,
Vie=Min |y _sravasav | 2° Vx v
VoL Low-level output voltage | Ag- A7 Vee=Min, Vi =Max | lo, = 20mA, Vy = Ve 0.3 05 v
Bo-B7 ViH = Min IOL=100mA 1.15 v
ot =4mA 0.40 v
Vik Input clamp voltage Ao- Ay Ve =Min, | =l 05 "
EXC&P?AO<A7 Voc=Min, || '—'llK -1.2 v
Input current at maximum | OEB,, OEA, TE Ve = Max, V| = 7.0V 1 100 HA
iz input voltage Ap-Ay Ve = Max, V, =5.5V 0.0t 1 mA
Bo- By Veo = Max, V| =55V 0.01 1 mA
ling High-level input current | OEB;, OEA, [E Vgo = Max, V=27V 20 HA
BQ'B‘[ Vcc: Max,V|=241V 100 }LA
I Low-level input current OEB,, OEA,[E Vee = Max, V| = 0.5V -20 pA
Bo-B; Veo = Max, V[ =0.3V -100 HA
Off-state output current,
lozu+Im | High-level voltage applied | %0~ A7 Ve = Max, Vo = 2.7V 70 HA
Off-state output current,
lozL + 1L | Low-level voltage applied |20~ A7 Vce =Max, Vo = 0.5V -70 HA
iah. Vcc:Max, Vx=Vcc,[E=OEA =UEB,1 -
Ix High-level control current =2.7V,Ag- Ay = 2.7V, B - By = 2.0V 100 100 HA
Ve =Max, Vx=3.13V & 3.47V, [E =
OEA =27V, OEB, = Ag- A7 =2.7V, -10 10 mA
By-B7=2.0V
Short-circuit Vec = Max, B, = 1.6V, OEA = 2.0V,
los output current® Aq - A7 only el 6 | 75 | -0 mA
IOCH Vcc = Max 100 mA
lcc Supply current (total) lecL Vee = Max, V= 0.5V 145 mA
lecz Vee =Max, V. =05V 100 mA
lorr Power-off output current By - B, Bp =21V, Vg =00V, V= Max, Vi =Min 100 HA
October 6, 1988 377




Signetics Military FAST Products Product Specification
Pi-Bus Transceiver 54F776
AC ELECTRICAL CHARACTERISTICS
SYMBOL PARAMETER TEST CONDITION A SIDE LIMITS UNIT
Ta = +25°C Ta =-55°C to +125°C
Vee =5V Vee =5V £ 10%
Cy = 50pF, R = 500Q Cy = 50pF, R =500Q
Min Typ Max Min Max
toiH Propagation delay 55 75 12.0 45 13.0 ns
toHL BtoA Waveform 1, 2 60 85 | 105 60 15 ns
tozn Output Enable time from High 8.0 10.5 145 7.0 16.5 ns
7 or Low OEA to A Waveform 3, 4 85 | 120 | 145 85 18.0 ns
tonHz Output Disable time to High or 20 45 7.0 20 75 ns
toz Low OEA to A Waveform 3, 4 20 45 75 20 80 ns
SYMBOL PARAMETER TEST CONDITION B SIDE LIMITS UNIT
Tp = +25°C Ta = -55°C to +125°C
Vec =56V Vee =5V £ 10%
Cp = 30pF, Ry =9Q Cp = 30pF, Ry =9Q
Min Typ Max Min Max
toLn Propagation delay 20 4.0 7.0 1.5 9.0 ns
torL AtoB Waveform 1, 2 3s 55 80 25 9.0 ns
toLn Propagation delay 3.0 5.0 8.5 20 115 ns
torL Eto 8 Waveform 1, 2 40 6.0 90 30 95 ns
o Enable/disable time 20 45 75 15 8.5 ns
PHL OEE, 10 B Waveform 1,2 45 75 | 100 35 105 ns
tH Transition time, B side Test Circuit and 0.5 20 45 0.5 45 ns
trHL 1.3Vto 1.7V, 1.7V to 1.3V Waveform 05 20 45 05 45 ns
AC SETUP REQUIREMENTS
SYMBOL PARAMETER TEST CONDITION LIMITS UNIT
Ta = +25°C Ta =-55°C to +125°C
Vee =5V Vee =5V £ 10%
Cp =30pF, Ry =9Q Cp =30pF, R, =9Q
Min Typ Max Min Max
ts(H) Set-up time Waveform 5 50 50 ns
ts(L) Ato 5.0 50 ns
th(H) Hold time 0.0 0.0 ns
(L) At [E Waveform 5 0.0 00 ns
tw(l) TE Pulse width Low Waveform 5 10.0 10.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode. Unless otherwise specified, Vx = V¢ for all test conditions.

. All typical values are at Vgg = 5V, Ta = 25°C.

2

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of
a High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any se-
quence of parameter test, log tests should be performed last.

4. Due to test equipment limitations, actual test conditions are for Vi = 1.9V and for Vi = 1.2V, however, the specified test limits and conditions
are guaranteed.
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Signetics Military FAST Products Product Specification
Pi-Bus Transceiver 54F776
FUNCTION TABLE
INPUTS LATCH OUTPUTS
A, B, | LE | OEA | OEB, | OEB, | STATE An B, MODE
H X L L L L H z H A 3-State, Data fromAto B
L X L L L L L 4 L
X X H L L L Q, z Q, A 3-State, Latched data to B
- - L H L L ) 1) (1) Feedback: Ato B, Bto A
- H H H L L H? H Off@ Preconditioned Latch enabling data
L H H L L H@ L off@ transfer from Bto A
- - H H L L Qn Qn Q, Latch state to A and B
H X L L H X H z Off
L X L L H X L z Off B Off and A 3-State
X X H L H X Q, 4 Off
- H L H H X H H Off
- L L H H X L L Off B Off, Data from Bto A
- H H H H X Q, H Off
- L H H H X Q, L Off
H X L L X H H z Off
L X L L X H L z Off B Off and A 3-State
X X H L X H Q, Z Off
- H L H X H H H Off
- L L H X H L L Off B Off, Data from Bto A
- H H H X H Q, H Off
- L H H X H Q, L off
NOTES:
H = High voltage level
L = Low voltage level
X = Don'tcare
- = Inputnot externally driven
Z = HighImpedance (off) state
Q, = High or Low voltage level one setup time prior to the Low-to-High CE transititon
(1) = Condition will cause a feedback loop path; AtoBandBto A
(2) = The latch must be preconditioned such that B inputs may assume a High or Low level while DEB, and OEB; are Low and CE is High
(3) = Precaution should be taken to insure that the B inputs do not float. If they do, they are equal to a Low state
off = Applies to *B" (OC) outputs only. Indicates that the outputs are turned off
CONTROLLED POWER 6. When [E = Low and OEB,, = Low, the B 7. i CE = High or OEB,, = High, then the B
SEQUENCING OPERATION outputs are disabled until the TE circuit outputs will remain disabled during power

The F776 has a design feature which controls
the output transitions during power up (or
down). There are two possible conditions that

occur.
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can take control. This feature insures that
the B outputs will follow the A inputs and
allow only one transition during power up
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Signetics Military FAST Products Product Specification

Pi-Bus Transceiver 54F776
AC WAVEFORMS
An, Bn, OEB,,, [E vm i Ap, Bn, OEBy, [E \["] \["]
tPHL PLH
VoH
Bp An M
- - - - VoL

Waveform 2. Propagation Delay for Data to Output

OEA

Al \[']

L‘ zL

An i An M |
N . C‘L

VoL 0.3V
Waveform 3. 3-State Output Enable Time to High Level Waveform 4. 3-State Output Enable Time to Low
and Output Disable Time from High Level Level and Output Disable Time from Low Level

Waveform 5. Data Setup and Hold Times

NOTE: For all waveforms V) = 1.5V
The shaded areas indicate when the input ig to change for predi output
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Pi-Bus Transceiver 54F776
TEST CIRCUITS AND WAVEFORM
v?; Lo 7.0V
ViN Vour AL } w ! aov
PULSE D.U.T. GATI Al i
GENERATOR glEJLSE VE '™ M
Ay a%n 0.3V 0.3V ov
L L
I I‘- THL) TLH(T) —'| I‘—
S T T L) maw |
Test Clrcuit for 3-State Outputs on A Port 27V 27V el
SWITCH POSITION POPIavE Ve -
.3V \J
TEST SWITCH 0.3 e w | K 0.3 ov
:psz gosg V=15V
PZL os
Al other open Input Pulse Definition
v
Vee FAMILY INPUT PULSE REQUIREMENTS
? Ry 54F Amplitude| Low V | Rep. Rate | ty trLH trie
v Vi
PULSE | ot LT Aside | 3ov | oov| 1MHz |500ns | s25ns | <2.5ns
GENERATOR
B Side 2.0V 1.0V 1MHz 500ns | s4.0ns | <4.0ns
Ry I Co
Test Circuit for 3-State Outputs on B Port
DEFINITIONS:
R_. = Load Resistor; see AC Characteristics for value.
CL = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zgyt of pulse generators.
Cp = Load capicitance includes jig and probe capicitance; see AC Characteristics for value.
Ry = Pull up resistor; see AC Characteristics for value.
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