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uPB8216/26
4-BIT PARALLEL
BIDIRECTIONAL BUS DRIVERS

Description

The uPB8216 and uPB8226 are 4-bit parallel bidirectional
bus drivers specifically designed to buffer microcomput-
er system components. All inputs are low power TTL
compatible. Fordriving MOS, the DO outputs provide a
high 3.65 volts (Vop); for high-capacitance terminated
bus structures, the DB outputs provide a high 55 mA
(loL) capability. The noninverting yPB8216 and the
inverting uPB8226 bus drivers are available to meet a
wide variety of applications for buffering in micro-
computer systems.

Features

0O Low input load current; 0.25 mA maximum

0 High output drive capability for driving system data
bus

O 3.65V output high voltage for direct interface to
CPU

O Three-state outputs

O Reduces system package count

Ordering Information

Part Number Package Type
uPBB216C 16-pin plastic DIP
uPBB226C 16-pin plastic DIP
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Pin Identification

No. Symbol Function
1 Cs Chip select input

2 DOy Data output, bit 0
3 DBy Data bus, bit 0

4 Dlg Data input, bit 0

5 D04 Data output, bit 1

6 DB4 Data bus, bit 1

7 My Data input, bit 1

8 \ND Ground

9 3 Data input, bit 2

10 0 Data bus, bit 2

n 2 Data output, bit 2
12 3 Data input, bit 3

13 By Data bus, bit 3

14 03 Data output, bit 3
15 JNEN Data in enable

16 Voo +5V pawer supply

Pin Fun¢ ions
DBo-DB3 Bidirectional Data Bus)

Three-stat: data lines that interface with the system
databus. [ itadirection and high impedance output are
functions+ f the CS and DIEN control signais.

Dlp-D'3(l:ata Input)

The four di-ta input lines receive data from the CPU and
make it av:-ilable to the system data bus when both CS
and DIEN : re active low.

DOp-DO+ (Data Output)

The four d ita output lines make data available to the
CPU from "he system data bus when CS is active low
and DIEN i ; active high.

CS (Chip sielect)

Chip selec: enables the chip’s 1/O capability when ac-
tive low. Wnen CSis high, the output drivers go to a high
impedance: state.
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DIEN (Data In Enable)

DIEN is the data flow direction control signal. When low,
data on the chip’s input lines (Dlp-Di3) from the CPU is
made available to the system data bus (DBg-DB3).
When high, data on the chip’s data bus lines (DBg-DB3)
is output to the CPU (providing CS is active low en-
abled).

Block Diagrams
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Functional Description

Microprocessors like the uPD8080A are MOS devices
and are generally capable of driving a single TTL. load.
This also applies to MOS memory devices. This type of
drive is sufficient for small systems with a few
components, but often it is necessary to buffer the
microprocessor and memories when adding
components or expanding to a multiboard system.

Bidirectional Driver

Each buffered line of the uPBB8216/26 4-bit driver
consists of two separate buffers. They are three-state in
nature to achieve direct bus interface and bidirectional
capability. On one side of the driver the output of one
buffer and the input of another are tied together (DB).
This is used to interface to the system side components
such as memories, 1/0, etc. Its interface is directly
TTL-compatible and it has a high drive (55 mA). For
maximum flexibility on the other side of the driver, the
inputs and outputs are separate. They can be tied
together so that the driver can be used to buffer a true
bidirectional bus such as the 8080A data bus. The DO
outputs on this side of the driver have a special high
voltage output drive capability (3.65V) so that direct
interface to the 8080A processor is achieved with a
maximum noise level of 650 mV.

Control Gating CS, DIEN

The CS input is used for device selection. When CS is
high, the output drivers are all forced to their high
impedance state. When it is low, the device is selected
(enabled) and the data flow direction is determined by
the DIEN input.

The DIEN input controls the data flow direction (see
block diagrams for complete truth table). This
directional control is accomplished by forcing one of
the pair of buffers to its high impedance state. This
allows the other to transmit its data. This is
accomplished by a simple two-gate circuit.

The 1PB8216/26 is a device that will reduce component
count in microcomputer systems and at the same time
enhance noise immunity to assure reliable, high
performance operation.

Absolute Maximum Ratings

Ta=25°C

Power supply voltage, Vcc ~-0.5Vto +7.0V
Input voltage, V| -1.0Vio +5.5V
Output voltage, Vg —-1.0Vio +5.5V
Operating temperature, Topr 0°Cto +70°C
Storage temperature, Tgrg -65°C to +150°C
Output current, lg 125mA

Comment: Exposing the device to stresses above those listed in Abso-
lute Maximum Ratings could cause permanent damage. The device is
not meant to be cperated under conditions outside the limits de-
scribed in the operational sections of the specification. Exposure to
absolute maximum rating conditions for extended periods may affect
device reliability.

Capacitance (Note 1)
Ta=25°C, Vg =5V

—I.Imlg_ Test
Parameter Symbol Min Typ Max Unit Conditions
Input C 8 pF  f=1.0MHz
capacitance
Output Co 10(2) pF Vgpas=2.5V
capacitance
Output Cap 18(3) pF
capacitance
Note:

(1) This parameter is not 100% tested.
(2) DO output.
(3) DB output.
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DC Characteristics
Ta=0°Cto +70°C; Voo = +5V£5%

AC Characteristics
Ta=0°Cto +70°C, Voo = +5V 5% (Note 1)

Limits Test Limits Test
Parameter Symbol Min Typ Max  Unit Conditions Parameter Symbol Min Typ Max Unit Conditions
Inputvoltage V. 0.95 v Inputta output  tppy 25 ns Cp=30pF
fow delay DO outputs R1=300%,
Inputvoltage  Vju 2.0 v ?r\?:teﬁgf e,
high
N Input to output  tppo 30 ns  B216; Cy =300 pF,
l(;lxput voltage  VoL1 0.48 v |DO ?_u:énrgi, delay DB outputs R=900,
oL= Ry=1802,
0.48 vV DBoutputs (Note 4}
loL=25mA 25 ns 8226, C_=300pF,
VoL 0.7 vV 8216; DB outputs; Ri=90Q,
lgL=55mA Ry=180Q,
07 vV 8226;DBoutputs (Note 4)
loL =50mA Outputenable ¢ 65  ns  8216; (Notes 2 & 4)
Outpul voltage  Voni  3.65 VDO outputs; time 54  ns 8226; (Notes 2 & 4)
) T —
high or=—1mA Output disable  tp 35 ns  (Notes3&4)
Vo 2.4 vV DBoutputs; time
loh=—10mA
Note:
Input forward Vg -0V lg=-5mA (1) Typical values are for Ty =25°C, Vo = +5.0V.
voltage clamp _ () DO outputs, G, = 30 pF, Ry = 300/10 k&, Ry = 600/1 k2
Input load tr1 -0.5 mA (DIEN, CS); DB outputs, C_ = 300 pF, Ry =90/10 ke, Rp = 180/1 kS.
current VF=0.45V (3) DO outputs, Gy =5 pF, Ry = 300/10 kg, Ry = 600/1 k
Ieo —0.25 mA (All other inputs); DB outputs, G| =5pF, Ry=90/10 k2, Ry = 180/1 kL.
VF_=D'AEV (4) tnput pulse amplitude: 2.5V
Input leakage  Iry 20 wh  (DIEN, CS); Input rise and fall times of 5 ns between 1and 2V.
current VR=5.25V Output loading is 5mA and 10 pF.
Ira 10 WA (Olinputs); Speed measurements are made at 1.5V levels.
Vp=5.25V
Output leakage lg 20 wA DO outputs; Test Load Circuit
current (3-state) Vp=0.45/5.25V
100 uA  DBoutpuls vee
Output short los -15 -85 mA DOoutputs;
circuit current Vo=0V
-30 —120  mA DB outpuls R
Vog=5.0V
Power supply  Igg 130 mA 8216
current 120  mA 8276 outo
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