Am2916A

Quad Three-State Bus Transceiver With Interface Logic

Distinctive Characteristics
® Quad high-speed LSI bus-transceiver

Three-state bus driver

Two-port input to D-type register on driver

Bus driver output can sink 48mA at 0.5V max.
internal odd 4-bit parity checker/generator
Receiver has output latch for pipeline operation

Receiver outputs sink 12mA

Advanced low-power Schottky processing

100% reliability assurance testing in compliance with
MIL-STD-883

3.5V minimum output high voltage for direct inter-
face to MOS microprocessors

FUNCTIONAL DESCRIPTION

The Am2916A is a high-performance, low-power Schottky
bus transceiver intended for bipolar or MOS microprocessor
system applications. The device consists of four D-type edge-
triggered flip-flops with a built-in two-input muiltiplexer on
each. The flip-flop outputs are connected to four three-state
bus drivers. Each bus driver is internally connected to the
input of a receiver. The four receiver outputs drive four D-type
latches. The device also contains a four-bit odd parity checker/
generator.

The LSI bus transceiver is fabricated using advanced low-power
Schottky processing. All inputs (except the BUS inputs)
are one LS unit load. The three-state bus output can sink
up to 48mA at 0.5V maximum. The bus enable input (BE}is
used to force the driver outputs to the high-impedance state.
When BE is HIGH, the driver is disabled.

The input register consists of four D-type flip-flops with a
buffered common clock and a two-input multiplexer at the
input of each flip-flop. A common select input (S} controls
the four multiplexers. When S is LOW, the A data is stored
in the register and when S is HIGH, the Bj data is stored. The
buffered common clock (DRCP} enters the data into this
driver register on the LOW-to-HIGH transition.

Data from the A or B input is inverted at the BUS output.
Likewise, data at the BUS input is inverted at the receiver out-
put. Thus, data in non-inverted from driver input to receiver
output. The four receivers each feature a built-in D-type latch
that is controlled from the buffered receiver latch enable
(RLE) input. When the RLE input is LOW, the latch is open
and the receiver outputs will follow the bus inputs (BUS data
inverted). When the RLE input is HIGH, the latch will close
and retain the present data regardless of the bus input.

The Am2916A features a built-in four-bit odd parity checker/
generator. The bus enable input (BE) controls whether the
parity output is in the generate or check mode. When the bus
enable is LOW (driver enabled), odd parity is generated based
on the A or B field data input to the driver register. When BE
is HIGH, the parity output is determined by the four latch
outputs of the receiver. Thus, if the driver is enabled, parity is
generated and if the driver is in the high-impedance state, the
BUS parity is checked.
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LOGIC DIAGRAM
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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 —0.5V to +7V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +V max.
DC Input Voltage o —-0.6V to +7V
DC Output Current, Into Qutputs {Except Bus) 30mA
DC Output Current, Into Bus 100mA

DC input Current

—30mA to +5.0mA

ELECTRICAL CHARACTERISTICS

The folfowing conditions apply uniess otherwise nated:

Am2916AXC (COM'L)  TA=0°Cto+70°C VeeMIN, =475V Voo MAX. = 5,26V
AmM2916AXM (MIL) Ta=-55Cto+125°C  VceMIN. =450V VeeMAX. = 550V

BUS INPUT/OUTPUT CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Parameters Description Test Conditions (Note 1) Min. Typ. Max. Units
loL = 24mA 04
VoL Bus Output LOW Voltage Vee = MIN. - Volts
IgL = 48mA 0.5
COM'L, Iy = —20mA
VoHn Bus Output HIGH Voltage Vee = MIN, d 2.4 I Volts
MIL, oy = -15mA | :
Vo =04V —200
Bus Leakage Current Ve = MAX. _
1 Vo=24V A
0 (High Impedance!} Bus enable = 2.4V 0 50 K
Vg =45V 100
Vo =45V
10FF Bus Leakage Current e} 1
{(Power OFF) Vee =0V 00 A
VIH Receiver Input HIGH Threshold Bus enable = 2.4V 2.0 Volts
] com'L 0.8
ViL Receiver Input LOW Threshold Bus enable = 24V Volts
MIL 0.7
I Bus O ci Vee = MAX. " 50 120 225 A
sC us Qutput Short Circuit Current Vg -0V . - m.
1
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ELECTRICAL CHARACTERISTICS

The fallowing conditions apply uniess atherwise noted:

Am2916AXC (COM'L)
Am2916A XM (MIL)

Ta=0"Cto+70°C
Tp=-55"Cto+125°C

VeeMIN. = 4.75V
VeeMIN. = 4.50V

VeeMAX. = 5.25V
VCCeMAX. = 5.50V

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE

Typ.
Parameters Description Test Conditions (Note 1) Min {Note 2) Max. Units
Vee = MIN. MIL: Igy = —1.0mA 2.4 3.4
VOH Receiver VIN = VL or V COM'L: IgH = —26mA 3 Volt
Output HIGH Voltage IN IiL IH “OH = —<om 24 4 s
Vee = 5.0V, IgH = —~100uA 35
i Vi = MIN. = . K
Von Parity cc . foH 660 A MIL 25 34 Volts
Output HIGH Voltage VIN = Viy or V| COM'L 2.7 34
v MIN oL =4.0mA 0.27 04
QOutput LOW Voltage cC ™ -
V | =8.0mA
oL {Except Bus) ViN = VIL of VIH oL 0.32 0.45 Volts
lgL =12mA 0.37 05
Vin Input HIGH Level Guaranteed input logical HIGH 20 Volts
(Except Bus} for all inputs :
i ViL Input LOW Level Guaran.tEEd input logical LOW MIL 07 Volts
{Except Bus}) for all inputs COM’L 0.8
V) Input Clamp Voitage (Except Bus) Vee = MING iy = —-18mA —1.2 Volts
BE,RLE -0.72
e Input LOW Current {Except Bus) Vee = MAX., VN =04V mA
All other inputs —0.36
1% Input HIGH Current {Except Bus) Vee = MAX,, vy =27V 20 uA
1 Input HIGH Current {Except Bus) Vee = MAX, VIN =70V 100 A
Isc Output Short Circuit Current Vee = MAX. RECEIVER —-30 —-130 mA
(Except Bus) PARITY -20 -100
lce Power Supply Current Vee = MAX,, All Inputs = GND 75 110 ! mA
SWITCHING CHARACTERISTICS OVER
OPERATING TEMPERATURE RANGE
Am2916AXM Am2916AXC
. . . Typ. Typ.
Parameters Description Test Conditions Min. (Note 21  Max. Min. (Note 20 Max. Units
tPHL 21 36 21 32
Driver Clock (DRCP) to Bus ns
tpLH CL (BUS) = 50pF 21 36 21 32
tzH, tzL _ R (BUS) =130 13 26 13 23
Bus Enable (BE} to Bus ns
tHz t 7 13 21 13 18
ts 15 12
Data Inputs (A or B) ns
th 8.0 6.0
ts 28 25
Select Inputs (S) ns
th 8.0 6.0
tpw Ciock Pulse Width {HIGH) 20 17 ns
tPLH Bus to Receiver Output 18 33 18 30 ns
t
tPHL {Latch Enabled) 18 30 18 27
tPLH 21 33 21 30
Latch Enable to Receiver Qutput ns
TPHL 21 30 21 |27
T
ts _ 15 13
Bus to Latch Enable (RLE) * ns
th CL = 15pF 6.0 40 w
tPLH A or B Data to Odd Parity Output Rl = 2.0k$2 32 46 32 42 s
tPHL (Driver Enabled) 26 40 26 36
tPLH Bus to Odd Parity Output 21 | 36 21 32 ns
tPHL {Driver Inhibited, Latch Enabled) 21 | 36 21 39
—
tPLH Latch Enable (RLE) to 21 | 36 21 32 s
tPHL Odd Parity Output 21 36 21 32
Notes: 1. For conditions shown as MIN, or MAX,, use the gppropriate value specified under Electrical Characteristics for the applicabie device type.

2. Typical limits are at Vo = 5.0V, 25'=C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test shoul not exceed one second.
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INPUT/OUTPUT CURRENT
INTERFACE CONDITIONS
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Note: Actual current flow direction shown.
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FUNCTION TABLE Metallization and Pad Layout

INPUTS T oL | BUS | QUTPUT ORCP
_ — FUNCTION
s [a; |8 ’DRCP BE |RLE| OF | D; [ o, |BUSi| A
xIX|x| x H x| x| x| x|z X Driver autput disable 73
x[x|x] x [ x[x|[H] x " x[x z Receiver output disable By
x[x|x| x | H|L|L | x L |t H Driver output disable and
X x|[x 1 X Hi{L]|L X H H L receive data via Bus input A3
— - — BUS3
X x[xX] X X | H| X X NC X X Latch recerved data
L{oix t I xIx]x] o x | x X aNDy
L H|[x| * [ x|{x|[x]| H X | x X
Load driver register
Hix|L] t | x| x|x| v X | x X BUS;
RS i X | % H X 1% % A2
T T
XX XL XX X NC XX X Nodnwver clack restrictions B2
x| x|x| | x| xIx|nNn | x| x X Ry
IxIxD x TolxDx [ o T x [Tal % T
i J J ‘ ‘ J Drive Bus
x| x| xp x e x| x| vl x| X
H = HIGH 2 = HIGH impedance X = Don't cars i=0,12238 S
L=LOW NC = No change t = LOW 10 HIGH transition

DIE SIZE 074" X 130"

DEFINITION OF FUNCTIONAL TERMS

Ag. A, A2, Az The A" word data input into the two Bﬁo, BTJST The four driver outputs and receiver in-
input multiplexer of the driver register. B_'USQ, mB puts (data is inverted).

By. By, By, B3 The "B word data input into the two Rq, R1, R2, R3 The four receiver outputs. Data from the
input multiplexers of the driver register. bus is inverted while data from the A or B

[ Setect. When the select input is LOW, the — inputs is non-inverted. -
A data word is applied to the driver reg- LE Receiver Latch Enable. When RLE is
ister. When the select input is HIGH, the LOW, data on the BUS inputs is passed
B word is applied to the driver register. through the receiver latches. When RLE

is HIGH, the receiver latches are closed

DRCP Driver Clock Puise. Clock pulse for the and will retain the data independent of
driver register. all other inputs.

BE Bus Enable. When the Bus Enable is HIGH, OE Output Enable. When the OE input is
the four drivers are in the high impedance HIGH, the four three state receiver out-
state. puts are in the high-impedance state.

ORDERING INFORMATION

Order the part number according to the table below to obtain the desired package, temperature range, and screening level.

Package Type Temperature Range Screening Level
Qrder Number {Note 1) (Note 2) {Note 3)
AM2916APC p-24 o] CA1
AM2916ADC D-24 C C-1
AM2916ADC-B D-24 Cc B-1
AM2916ADM D-24 M C-3
AM2916ADM-B D-24 M B-3
AM2916AFM F-24 M C-3
AM2916AFM-B F-24 M B-3
AM2916AXC Dice c Moyt
AM2916AXM Dice M

Method 2010B.

Notes: 1. P = Molded DIP, D = Hermetic DIP, F = Flat Pak. Number following letter is number of leads. See Appendix B for detailed outline.
Where Appendix B contains several dash numbers, any of the variations of the package may be used unless otherwise specified.
2. C=0°Cto +70°C, M = —-55°C to +125°C.
3. See Appendix A for details of screening. Levels C-1 and C-3 conform to MIL-STD-883, Class C. Level B-3 conforms to MIL-STD-883,
Class B.
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APPLICATIONS
SELECT —_————
CLOCK —————
A B | | & B A B
s || s s
DRCP I | DRCP DRCF
Am2916A | | 4m2916A Am29164
—O| BE —Of BE —O] BE
—O{ RLE —O| RLE —O] RLE
R obo BUS [o]a]s] BUS R aDC BUS
BITS |
BUS _ 12-15 BUS PARITY
ENABLE -
LATCH -
ENABLE 8ITS
3-11
BITS
a7 —
BITS -
0--3 DD EVEN
ZONTROL
L = EVEK
H =0CD
Py Py Py Py Pg Py Py Pg Py
AmM82562
EVEN
*
CHECK
PARITY QUTPUT
Generating or checking parity for 16 data bits.
MPR-173
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Am9080 1.0 DEVICES MEMORY K
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AmB228 AmBTZ6 AmM2916A Am2916A £rr8T26 4m29164 Am29164 ArBT25
AN AN
N
AmBT26 AmBT26
N ii
' DATA '
' ADDRESS J
CONTROL a
<
Using the Am2916A and AmBT26 in a terminated Bus system for the Am3080 MOS Microprocessor.
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