DP8300

/A National
Semiconductor

Microprocessor Support Circuits

DP8300 PACE Bidirectional Transceiver Element

(PACE BTE/8)

General Description

The DP8300 is an B-bit TRI-STATE® MOS/TTL bus
transceiver element specifically intended for application
in PACE microprocessor-based systems. Its electrical
characteristics and control flexibility make the BTE/8
attractive in other applications requiring the translation
of MOS current outputs to high fan-out TTL levels.

Two BTE/8 devices provide complete system buffering
for all 16-bit address and data input/output between the
PACE CPU and all system memory and peripheral
interfaces.

In the driving mode, the MOS sense amplifiers convert
the MOS current outputs of the PACE CPU to a tan-out
30 (50 mA) TTL system bus. [This characteristic makes
the BTE/8 an ideal buffer {(driving mode only) for the
PACE system timing and control bus consisting of the
address data strobe (NADS), input data strobe (IDS),
output data strobe (ODS) and the four cutput control
flags (F11, £12, F13, F14) ]

In the receiving mode the BTE accepts bus data through
high impedance input buffers and applies the TTL
signals to the PACE 1/0 pins.

A third mode allows both the MOS and TTL bus to be
placed in the TRI-STATE (high impedance) mode. This
function facilitates direct memory access {DMA) over
the TTL system bus.

A latched chip enable allows the use of multiptexed
address/data lines to drive CE 1 and CE 27, selecting the
BTE/8 for an input cycte. The latching function may be
eliminated by connecting the strobe to ground.

Features

® High TTL fan-out eliminates additional buffering
requirements

® | ow system data bus loading for minimum input drive

8 TRI-STATE data ports and chip enables maximize
application flexibility

®m 8-bit parallel data flow reduces system package count

® Pin-outs are compatible with hybrid version and
simplify system interconnections and layout

m | atched
control

m High voltage output high level (Vcg — 1.1V) on
TTL bus

chip enable simplifies transmit/receive
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Connection Diagram (oual-In-Line Package)
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Order Number DP8300N
See NS Package N24A

Truth Table
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Receiving MOS Bus and Driving
TTL Bus

Mode t,,: See Note 1
TRI-STATE Mode

TRI-STATE Mode

Recewing TTL Bus and Driving
MOS Bus

TRI-STATE Made

O = O X
o O O =
[N

1 9] 1

Note 1. On the positive-edge transition of STR* logic conditions pre-
sent on CE 1 and CE 2* at the time of transition will be latched intern-
ally. The transceiver will either be in the TRI-STATE or receiving mode.
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Absolute Maximum Ratings (note 1)

Supply Voltage

v

Recommended Operating Conditions

( , ) 5 MIN MAX UNITS
Input Voitage (All Inputs Except MBI/O Input Active 5.5V 4
Output Voltage 5.5V Supply Voltage (Vcg) .75 5.25 oV
MOS 8us Input Current 10 mA Temperature (TA) o +70 c
Storage Temperature —65°C to +150°C
Lead Temperature (Sotdering, 10 seconds) 300°C
Electrical CharacteristiCs (Notes 2 and 3)
PARAMETER CONDITIONS MIN TYP MAX J UNITS
TTL BUS PORT (BD1/0 00-07)
ViH Logical “1"" Input Voltage 20 Vv
ViL Logicat 0" Input Voltage 0.8 A\
VOH Logical 1" Output Voltage WBD* = 0.8V, 1oH = —1 mMA Vee—1.1 | vec 0.8 v
MBI/O =0.5mA | IoH = 5.2 mA 2.4 3.7 \
VoL Logical 0" Qutput Voltage wBD" = 0.8V, loL = 20 mA 0.25 0.4 Vv
MB1/0 = 100uA | foL = 50 mA 04 0.5 \Y
tos Output Short Circuit Current WBD™ = 0.8V, MBi/O = 0.5 mA, -10 —-35 -75 mA
VouT = 0V, Vce = 5.25V, {Note 4)
ItH Logical “1”" Input Current WBD™ = 2V, V|4 = 2.4V 80 HA
1 Input Current at Maximum WBD* = 2V, Vi = 5.5V, 1 mA
Input Voltage Vee =5.25V
he Logical 0"’ Input Current WBD™ = 2V, V| =04V -10 -260 uA
VCLAMP  Input Clamp Voltage WBD" =2V, IIN=—12mA 0.2 -1.5 \
10D Output/Input Bus Disable Current | WBD* = STR* = 2V, BDI/O = 0.4V -80 80 UA
to 4V, Vg = 5.25V
MOS BUS PORT (MBI/O 00—-07)
o Logical 0’ Input Current WBD” = 0.8V, lQL(TTL) = 50 mA, -5.0 0.10 mA
VoL < 0.5V, (Note 5)
17 Logical 1" Input Current WBD" = 0.8V, IQH(TTL) = —1 mA, 0.50 5.0 mA
VOH > Ve — 1.1V, (Notes 5 and 6)
Vo Logical "'0”" Input Voltage WBD™ = 0.8V, iQL(TTL) = 50 mA, 0.8 A\
VoL <05V
Vi Logical “1”* Input Voitage WBD™ = 0.8V, IQH(TTL) = =1 MA, 20 15 \Y
VOH > Vce — 1.1V
VOH Logical “’1”* Output Voltage WBD™* = CE1=8DI/O =2V, 24 33 \
IOH(MOS) = —1 MA, CE2™ =
STR* = 0.8V
VoL Logical “0'" Output Voltage WBD™ = CE1 =2V, IgL(MOS) = 0.28 05 A\
5mA, CE2* =STR" =BDI/O = 0.8V
i0s Output Short Circuit Current WBD”* = CE1=BDI/O =2V, -7 -15 —45 mA
Vee = 5.25V, VouTt =0V,
STR" = CE2" = 0.8V, (Note 4)
VCLAMP Input Clamp Voltage HIN="12mA -15 A\
oD Output/tnput Bus Disable Current | MBI/O = 0.4V to 4V, V¢ = 5.25V -80 80 HA
CONTROL INPUTS (WBD*, CE1, CE2*, STR*)
VIH Logical ’1" Input Voltage 20 v
ViL Logical “0’’ Input Voltage 08 \4
HH Logical ‘‘1”" Input Current Vin = 2.4V 20 uA
1 Input Current at Maximum VIN = 5.5V 1.0 mA
tnput Voltage
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DP8300

(Continued) (Notes 2 and 3)

Electrical Characteristics

PARAMETER | CONDITIONS [ mn | tve | max | units
CONTROL INPUTS (WBD*, CE1, CE2*, STR*) (continued)
IiL Logical ‘0" Input Current VIN = 0.4V -250 -400 HA
VCLAMP Input Clamp Voltage N =—12mA ~0.85 -1.5 \Y
POWER SUPPLY CURRENT
Icc Power Supply Current l Vge = 6.25V I | 70 I 110 ] mA

Note 1: “Absolute Maximum Ratings’’ are those values beyaond which the safety of the device cannot be guaranteed. They are not meant to
imply that the devices should be operated at these limits. The table of “Electrical Characteristics’” provides conditions for actual device operation.
Note 2: Uniess otherwise specified, min/max limits apply across the 0°C to +70°C temperature range and the 4.75V to 5.25V power supply range.
All typicals are given for Vo = 5V and T = 25°C.

Note 3: All currents into device pins are shown as positive, out of device pins are negative. All voltages are referenced to ground unless otherwise
noted.

Note 4: Only ane output at a time should be shorted.

Note 5: The MB!1/O Input Characteristic Graph illustrates this parameter and defines the regions of guaranteed logical “’0"’ and logical 1" out-
puts. See equivalent input structure for clarification. When the MBI/O input is loaded with a high impedance source (open), the TTL output will
be in the logic “’0'* state.

Note 8: The maximum MOS bus positive input current specification is intended to define the upper limit on guaranteed input clamp operation.
At higher input currents (up to the absolute maximum rating) clamp operaticn is not guaranteed but TTL bus logic state is valid and no device
damage will occur.

Note 7: in most applications the MOS bus data lines are higher impedance and more sensitive to noise coupling than TTL bus lines. Conservative
design practice would dictate routing MQS bus iines away from high speed, low impedance TTL lines and MOS clock lines or providing a ground
shield when they are adjacent.

Switching Characteristics vcc=5v 5%, Ta = 0°Cto +70°C

PARAMETER I CONDITIONS I MIN l TYP | MAX l UNITS
DATA TRANSFER SPECIFICATIONS
Receiving Mode (BD!1/O Bus to MBI/O Bus) WBD™ = 3V, C|_ = 15 pF, tpd0 17 40 “ns
RL =1kS2, (Figures 4 and 6) | lpd1 20 40 ns
Driving Mode (MBI/O Bus to WBD* = CE1=0V, tpd0 40 60 ns
BDI/0 Bus) STR™ = CE2™ = 3V, tpd1 40 60 ns
CL=50pF, R_=100Q,
(Figures 3 and 5)
TRANSCEIVER MODE SPECIFICATIONS
Select Bus
tps Chip Enable Data Set-Up (Figure 1) 45 23 ns
tDH Chip Enable Data Hotd (Figure 1) 0 ns
tes Set-Up {Figure 1) 0 ns
TTL Data Bus (BDI/O 00—-07)
tBD OD Bus Data Output Disable Ci=5pF, RL = 100 %2, (Figure 1} 5 20 50 ns
tBD OE Bus Data Output Enable CL =50pF, R =100 &, (Figure 1) 25 80 ns
tBD IE Bus Data Input Enable {Figure 1) 30 ns
tBD ID Bus Data Input Disable (Figure 1) 30 ns
MOS Data Bus (MBI/O 00—07)
M8 OD MQS Bus Output Disable CL =15pF, R = 1k$2, (Figure 1) 15 50 100 ns
tMB OE MOS Bus Output Enable CL =15pF, Ry =1 k&2, (Figure 1) 50 100 ns
tMB 1D MOS Bus input Disable (Figure 1) 55 ns
tMB IE MOS Bus Input €nable (Figure 1) 20 ns
Select Bus
tCLR Clear Previous Chip Enable I (Figure 2) ] 25 50 ns
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Switching Time Waveforms and AC Test Circuits
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8US INPUT ACTIVE N TRISTATEY N INPUT ACTIVE
FIGURE 2
Veo =5V
INPUT o1F 100
WAVEFORM I
{NOTE 1) INPUT - QuTPUT
t‘vﬂ‘ ? Vee
Vou PULSE 8.2k*
AAA
outeut 15V 15V GENERATOR WWh— MEI0 GUT ROHO ALL DIODES
¥ { ARE 1N3064
aL Cy=10pF GND [ S W
(NOTE2) NoTEZ} D
FIGURE 3. BDI/O Bus I I
Frp . . e
This input network simulates the actual drive characteristic of the PACE outputs
FIGURE 5. MBI/O to BDY/O ac Loads
Veg =5V
L 0.1,F
Tk I
INPUT
WAVEFORM QUTPUT = INPUT
{NDTE 1} [
Vee
PULSE
ALL DIODES MBI/O OUT 8DI/O ss:;z:r‘?n
oUTPUT ARE 1N3064 e !
5k @ €L GND
> (NOTE 2} —I_
FIGURE 4. MBI/O Bus

FIGURE 6. BDI/O to MBI/O ac Loads
Note 1: Freq = 1 MHz, duty cycle = 50%, tR = tf < 10 ns (refer to Figures 5 and 6).
Note 2: All capacitance values include probe and jig capacitance (refer to Figures 5 and 6}.

8-33

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

00€8dd




DP8300

MOS Bus Input Characteristic

Typical Performance Characteristics

MOS Bus Input Characteristic

MOS Bus Voltage Threshold
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Equivalent Circuit

MOS Bus Driver Input
M
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DRIVER
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Typical Applicati
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Typical Applications (continued)

DP8300

Multiplexed TTL System Bus*

DP8300
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SYSTEM TIMING & CONTROL BUS
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B *See Note 7 under electrical characteristics
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