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FEATURES
¢ Two bidirectional 8-bit bussas

¢ Independent bus operation
(user-bus priority for data entry)

« User data input synchronous with
respect to MCLK

¢ 3-State TTL outputs with high-drive
capabllities

¢ Power-up to predetermined logic
state

¢ Directly compatible with 8X305
» Single +5V supply
* 0.4”, 24-pin DIP

FUNCTIONAL OPERATION

UD Bus Control

As shown in Table 1, the User Data (UD)
bus interface is controlled by the UTC and
UOCT inputs. Data input to the UD bus is
synchronous with MCLK, that is, with UTC
Low, information is written into the data
latches only when MCLK is High. Output
drivers on the UD bus are enabled when
UOC is Low and UIT is High.
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8X371

8-Bit Latched Bidirectional /O Port

Product Specification
PRODUCT DESCRIPTION PIN CONFIGURATION
The BX371 I/O Port is a bidirectional de-
vice designed for use as an interface ele-
ment in systems that use TTL-compatible vor [T} 24 vec
bussas. Typically, the 8X371 is used with upe [Z] 23] W7
the 8X305 Microcontroller and its asso- uos (7] [22] v
ciated Interface Vector (V) bus; however, uDa 4] = vE
it can also be used with an equivalent mi- vos (3] )
croprocessor. As shown in the logic dia-
gram of Figure 1, the 8X371 consists of uoz2e] [19] 1v3
eight identical data latches — bits 0 uo1 7] [18) vz
throaugh 7. The latches are accessed from uoo [g] 7] 1
either of two 8-bit busses —the Microcon- woe (5] & v
troller (IV bus) and the user data (UD bus).
Separate controls are provided for each o 10 %] we
bus and both busses operats indepen- WE [11] KR
dently, except when both attempt to input GND [12] 73] mcLx
data at the same time; in such situations,
the user bus ﬁwaxs has_pnomy. A M§§ter PIN IDENTIRER FUNCTION
Enable (ME) input is available for addition- NO.
alcontrolovertheVbus. Thedatalatches | "8 UDT-UD0 SR el boreettee o e
are transparent, in that, while sither bus is 10 V3.
enablad for input, all input-datatransitions | ®  U¢ o oo ot fow
are propagated to the other bus, if enabled - 300; UD7<-;° @ actvo low
it Control —
for output. ! ioput \ZZ%am data nput rom
uDo - UD7.
NE M Enabie - active low |
Table 1. Input/Output Control Of " 10 anaia he T boa lor ta -
put, or data oulput; UD-bus op-
UD Bus erations are unaffected.
12 GND Ground.
FUNCTION — active high
U [ UOC | MCLK | oF yp Bus 18 MO o Merosorticler v o
H L X | Outputdata oS ang U besen
RC Read Control ~ active low |
L X H Input data " %%;_nabiongau freipit i
L X L Inactive 15 WC Wihte Command - active high
= Input (tram Micontroller) to en-
H H X Inactive able the writing of data into the
data latches from the TV bus
NOTE: (pravided TTC is not low).
X = don't care 16~ TWO-I07 Interface Vector (InputOutput
23 Bus) - 3-Stata, bidirectional, Mi-
croconiralier data bus; TV0 cor-
ORDERING INFORMATION responds to UDO.
24 vee +5Y power supply.
DESCRIPTION ORDER CODE
24-Pin DIP 8X371/BXA
853-0302 FO1197
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Figure 1. Loglc Diagram for 8X371 V'O Port
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IV Bus Control Table 2. Input/Output Control Of IV Bus

Inputioutput control of the TV bus is shown in FUNCTION
Table 2; this bus is controlled by RT, WC, MIE, uE RC we MCLK uic OF IV BUS

and MCLK. The IV bus is enabled for output

(Microcontroller read operation) when ME, T, L t L X X Ovtput Data

and WC are all low. Data is written into the data L X H H H input Data

latches from the TV bus when ME is low and "

both WC and MCLK are high, To avoid data-in- L H L X X Inactive

put conflicts, inputs from the TV bus are inhib- L X H X L Inactive

itedwhen UTT is low; under all other conditions, L X H L H Inactive

the IV and UD busses operate independently.

The Microcontroller Left Bank (IB) and Right H X X X X inactive

Bank (RB) outputs can control the ME inputs for

two banks of 1/0 devices, thus acting as a ninth Bus Logic Levels

address bit. If more than one VO Port (including
the addressable parts — 8X372, 8X37s,
8X382, etc.) are to be connected to the same
bank (LB or AB) of the Microcontroller, selec-
tion of each 8X371 must be accomplished with
external logic to avoid bus conflicts.

Data written into the /O port from either bus
will appear inverted when read from the other
bus. Data written into either bus will notbe in-
verted when read from the same bus. (Note:
Alogic *1"in Microcontroller software corres—

ponds to a high level on the UD bus even
though the TV bus is inverted) The 8X382
wakes up in the unselected state with all data
bits latched at the “logic 1" level (UD bus out-
puts high if enabled).

ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Vee Power supply voltage +7 Voc
Vi Input voltage +55 Voc
Tsta Storage temperature range —65 10 +150 °C
DC ELECTRICAL CHARACTERISTICS 4.75V < Vo <5.25V, 659 < T S +125°C
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
Min Typ Max
Veo Supply voltage 45 5 55 v
Vin High level input voltage 20 v
Vi, Low level input voltage 08 v
Vik Input clamp voltage Veo = MIN; | = —10mA -15 v
hu High level input current! Veg = MAX; Vi = 2.7V 100 HA
I Low level input current! Vee = MAX; Vy = 0.5V -550 HA
Voo Low level output vaoltage Vee = MIN; I = 16mA 055 v
TV bus (VO = IV7), User bus (UD4 - UD7) Veg = MIN; o = 24mA 0.55 v
Vou High lsvel output voltage Ve = MIN; Igy = —3.2mA 24 v
los Short circuit output current? Vee = MAX -20 mA
1V bus (VO - IV7), UD bus (UD4 - UD7) Vee = MAX -10 mA
lcc Supply current Vee = MAX; ME = UOC = Ve 150 mA
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AC ELECTRICAL CHARACTERISTICS 4.5V < Voo <55V, -55°C < Tc < +125°C

SYMBOL PARAMETER REFERENCES TEST CONDITIONS LIMITS UNIT
From ] To Min [ Max
Pulse Widths:
Ten Clock high TMCLK | dMCLK 30 ns
twz User input control loc Toc MCLK = High 35 ns
Propagation Delays:
tepy UD propagation delay uD v RC = whé‘i"ag :'8{-‘:1 - Low 45 ns
002 UD clock delay ™Mok | ™ G - WO 2 FIE SO - Low 55 ne
teps UD input delay e | W UD = Stable: MOLK - High 55 s
[ 1V data propagation delay 1\ ubD M%EK:U\-g—g - %:tggh; 45 ns
tPDs TV data clock delay TMCLK ub WCMEEEU{S?S'B{‘;VE it:ble 55 ns
Output Enable Timing:
toe UD output enable luoc ubD UIT = High 45 ns
toez UD input recovery “Torc ub UOC = Low 45 ns
toea IV data master enable “ImE \% WC =RC = Low 45 ns
[ TV data read enable lrc v WC = ME = Low 45 ns
o€ TV data write recovery lwe v AT = ME = Low 45 ns
Output Disable Timing:
oD UD output disable Yoo uD OIT = High 40 ns
too2 UD input override loc ub 00T = Low 45 ns
tooa® IV data master disable “TweE [\ WC = RC = Low 40 ns
tons® IV data read disable T v WC = ME = Low 40 ns
tops? TV data write override “Twe \% RC=WE = Low 40 ns
Setup Time
ts UD dlock setup time uo Imeik UIC = Low 15 ns
ts2 UD setup time uo Tuic MCLK = High 25 ns
tsa User input control setup time ot | Imck 25 ns
tss TV data setup time v IMCLK WC = UIT = High; ME = Low 15 ns
[ TV master enable setup time IME | IMLCK WC = UIC = High 20 ns
1ss IV write control setup time Twe [ IMok WE = Low; UIC = High 40 ns
Hold Times:
1 UD dock hold time Imcik | up UIC = Low 20 ns
th2 UD control hold time o ub MCLK = High 10 ns
tha User input control hold time IMcLk Tuic 0 ns
[ IV data hold time IMCLK [\ WC = UIC = High; ME = Low | 25°C 5 ns
Temp. 20 ns
ths® IV master enable hold time IMck [ IweE WE = UIT = High 0 ns
the TV write control hold time IMcik | Iwe ME - Low; UTT = High 0 ns
NOTES:

1. The input current includes the 3-State leakage current of the output driver on the data lines.

2. Only one output may be shorted at a time.

3. These parameters are measured with a capacitive loading of 50pF and represent the output driver turn-off time

4. 1f ME is to be high (inactive), it must be setup betore the rising edge and held after the falling edge of MCLK to avoid unintended writing into or
selection of the 1/O port.
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Legend:

STATIC CONDITIONS:
SC = WC = ME = Low; UDC = High

NOTES:

and lpps.
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Figure 2. Timing Diagrams

Cycle Timing
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AC TEST LOADING CIRCUITS
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OUTPUT ouTPUT
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TEST TEST ¢ _I_
169 0 300 pt 1200 ¢ ]‘ 100 pt
- o080 Tus TLOBOBS
APPLICATIONS

In some applications, performance of a Micro-
controller system can be enhanced by using the
8X371 1O Port instead of an addressable
8X372 port. Using a technique referred to as
Extended Microcode or Fast [V Select, the ad-
dress select cycles which normally precede a
read or write operation when using an 8X372
can be eliminated by use of the 8X371.

This technique is often used in bit slice micro-
processor designs and involves widening the

program memory beyond the normal 16-bit
requirement of the Microcontroller. the extra
bits are used as enable signals for the BX371
ports. Thus, the 8X371 is enabled during the in-
struction cycle in which it is required for input/
outputoperations. Since the software overhead
of separate address select cycles is eliminated,
the overall system performance is improved.

As shown in the accompanying diagram, the
program memory is extended by two bit

I/0 PORT SELECTION USING EXTENDED MICROCODE

positions (D¢ and D7), permitting any one of
four 8X371 ports to be enabled during those in-
structions. Because of timing considerations,
latches must be used to hold the Extended Mi-
crocode through the end of the instruction
cycle. A decoder is used to obtain four enable
signals from the two extra bits. The decoder
outputs are ORed with the [B output of the
8X308; thus, all four I/O ports are placed on the
Left Bank of the TV bus.
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