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FEATURES
« Two bidirectional 8-bit busses

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

¢ User data input synchronous
(8X372) or asynchronous (8X376)
with respect to MCLK

¢ Programmed Microcontroller port
address

¢ 3-State TTL outputs with high-drive
capabllities

¢ Power-up to predetermined logic
state

¢ Directly compatible with 8X305
e Single +5V supply
¢ 0.4", 24-pin Dip

PRODUCT IDENTITY

8X372 Synchronous 3-State bidirec-
tional /O port with programmed
address

8X376 Asynchronous, 3—State, bidirec-

tional 1O port with programmed

address.

PRODUCT DESCRIPTION

Each of these IO ports is an addressable
device designed for use as a bidirectional
interface element in systems that use
TTL-compatible busses. Typically, these
/O ports are used with the 8X305 Micro-
controller and its associated Interface
Vector (IV) bus; however, sither port can
also be used with the 8X300 Microcontrol-
ler or an equivalent microprocessor.
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Addressable/Bidirectional

I/0O Ports

Product Specification

As shown in the logic diagram of Figure 1,
each /O port consists of eight identical
data latches — bits 0 through 7. These
latches are accessed through either of two
8-bit busses — one connected to the
Microcontroller (TV bus) and the other to
the user system (UD bus). Separate con-
trols are provided for each bus and both
busses operate independently, except
when both attempt to input data at the
sametime. In such situations, the userbus
always has priority. The data latches are
transparent, in that, while either bus is
enabled for input, all transitions in input
data are propagated to the other bus, if
enabled for output.

Both the 8X372 and 8X376 are available
with preprogrammed addresses (0y
through 255,0); either device can be field-
programmed over the same address
range. Input/output operations can begin
oncethe /O port is selected and appropri-
ate control signals are generated. Port se-
lection is implemented by putting the 11O
port address (045 — 255,) on the TV bus;
once selected, the /O port remains se-
lacted until a different “port address” is put
on the bus, Thus, software overhead is
minimized. Data is accessible on the UD
bus at all times. A Master Enable (ME) in-
put, which is typically connectedto the Left
Bank (TB) or Right Bank (RB) output of the
Microcontroller, provides the capability of
organizing the IV bus into two separate
and independent banks of IO devices.

ORDERING INFORMATION
DESCRIPTION ORDER CODE
. BX372/BXA
24-Pin DIP 8X376/BXA

€01

PIN CONFIGURATION
uo? E |z4 vee
vos Z] ] w7
vos 3] 2] VB
uoa ] £1) s
uos [E] w v
uo2 [¢] 73] s
uor 7] ok
uoo[3] 7] vt
o @] v
UK [10 [15] we
we [5] @ s
GNp [12] [73] MLk

n;l IDENTIRIER FUNCTION

1-8  UD7-UDO 3-State, bidirectional User Data
{UD) bus; UDO and corresponds.
10 V0.

] oo User Output Control - active low
input to enabie data output lo
ubo - uD7.

10 Tl Usar Input Conlrot - active low
Input 10 enabie daia input from
uDo - UD7.

" WE Master Enable - active low input
1o enable the TV bus for dala in-
put, data output; or TV address
solection/deselection; UD-bus
operations are unatfected.

12 GND Ground.

13 MCLK Master Clock — active high input
{from Microcontrolier used to
strobe dala into dala latches
fromthe TV bus and, for the syn-
chronous BX372, from the UD
bus; MCLK aiso synchronizes TV
addreas selection.

4 sC Select Command - active high
input from Microcontrolled to an-
abie TV addresa Input from the
TV bus for device selection.

15 wC Writa Command - active high
input from Micontroller to anable
tha writing of data into the data
latches from the TV bus, pro-
vided OTC is ot low.

16~ VO-TV7 Interlace Veciar {Input/Output

22 Bus) - 3-State, bidirectional, Mi-
crocontrolier data bus; TV0 cor-
responds to UDO.

24 vee +5V power supply.
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Figure 1. Loglc Diagram for 8X372/8X376 1/0 Ports
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FUNCTIONAL OPERATION Table 1. Input/Output Control of UD Bus
UD Bus Control o uoe MCLK FUNCTION OF UD BUS
As shown in Table 1, the User Data (UD) bus X372 8X376
interface is controfled by the UTC and UDC in-
puts. For the 8X372, data input from the UD H L X Output data Output data
bus is written synchronously with MCLK, that L X H Input data Input data
is, with UTC low, information is written into the X L inacti Input data
data latches only when MCLK is high. In the L nactive nput da
case of the 8X378, data input is asynchro- H H X Inactive Inactive
nous, in that, with UTC low, data is latched in  NOTE:
withoutregard to the level of MCLK. (Note: To X = Don't care
awoid the possibility of processor error when
using the asynchronous 8X375, the IV bus . Tap)g 2, Input/Output Control Of IV Bus
should not be read during the time the data P p
latches are changing dus to user input..) Out- NE sC wWC | MCLK | UIC SELECTION FUNCTION
put drivers on the UD bus are enabled when LATCH IV BUS

i d is high.
UOC is low and UTT is high . v v ” x Sot Output Data
IV Bus Control L L H H H Set Input Data
inputoutput control of the TV bus is shown in .
Table 2; this bus is controlled by SC, WC, FIE, L H L H X X Input Address
MCLK and the current state of the intornal ad- L H H H H X Input data and
dress selection latch. As shown in Table 2, Address
UIT is required to indicate priority of the UD L H H H L X Input Address®
bus for data input operations. The selection -
latch in the 1O port stores the result of the L X H L X X Inactive
mostrecant IV address selection. The latch is L H X L X X Inactive
set when the intemally preprogrammed ad- ;
dress of the port matches the address on the L L H H L X Inactive
TV bus during an address—selection operation L L X X X Not Set Inactive
(SC = MCLK = High/WC = Low). The latch is H X X X X 'Y Inactive
cleared when the two 8-bit address patterns NOTE:

are in disagreement. The TV bus can transfer
data only when the selection latch is set. As
shown in the APPLICATION DIAGRAM, the
Microcontroller Left Bank ([B) and Right Bank
(RB) outputs can control the ME inputs for two
banks of /O devices, thus, acting as a ninth
address bit.

Datais written into the data latches ofa selected
device from the TV bus when WC, MCLK, and
UIT are all high and ME is low. To preventdata—
inputconflicts, inputs from the TV bus are inhib-
itedwhen UIT is low; under all other conditions,
the TV and UD busses operate independently.
Output drivers on the TV bus of a selected de-
vice are enabled when ME, WC, and SC are alt
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X = Don't care
* Selection latch is updated

low and the address selection latch is set. With
SC and WC both high (Shaded entry of Table 2),
the bit pattern present on TVO — TV7 is inter-
preted as both input data and IV address. Pro-
vided UTC is high, the data is latched into the
data latches whether or not the I/O port has
been previously selected. If the prepro-
grammed address of the /O port matches the
bit pattern on V0 = TV7 when SC and WC are
both high, the selection latch is set; otherwise, it
isreset. (Note: The Microcontroffer never drives
both SC and WC high at the same time.)

603

Bus Logic Levels

Data writteninto the 10 port from either bus will
appear inverted when read from the other bus.
Data written into either bus will not be inverted
whenread from the same bus. (Note: A logic "1°
in Microcontroller software corresponds to a
high levelon the UD bus even though the TV bus
is inverted.) Both the 8X372 and 8X376 wickiup
with the address selection latch in the unse-
lected state and all data bits latched atthe "logic
1" level (UD bus outputs high if enabled).
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ADDRESS PROGRAMMING AND  Table 3. Programming Specification
ADDRESS PROTECT PARAMETERS LIMITS UNITS
Mi T
Programming Procedures : n yp_| Max
Both8X372and 8X376 canbe programmedto | Vocp — Programming supply voliage:
respond to any address within a range of 0,9 Address 875 9.0 9.25 v
through 255,0. In an unprogrammed state, low Protect ° v
levet (< 0.8V) inputs on all TV bus lines (ad-
dress 255,0) will select the device. To program Maximum time Vcee > 5.25V 1.0 Sec
a given address bit to match a high level Programming voltage:
(2 2.0V) input on the corresponding TV pin (a o9 9 ge:
logical "0" to the Microcontroller), the counter- Address 8.75 9.0 9.25 v
part UD-bus pin must be pulsed according to Protect 875 9.25 v
Table 3 and the following procedures: -
Programming current:
Step 1:  Set all control inputs to the inactive Address 5 mA
state—
UIC = UOT = ME = Vg and SC = Protect 50 mA
::‘g I;“gg:;:s?‘;z;"e“e theUD [\ Programming puise rise time:
Address 10 100 us
Step 2. Increase Vec to Vecp. Protect 10 100 us
Step 3: After Vg has stabilized, apply a tw) — Programming pulse width 0.5 1.0 m$
single programming pulse (Figure
2) to the user-bus bit that corre-
sponds to the desired high-level TV 90V
address bit. The /O port is pro- Veer w \
grammed from the user bus (UDO — ADDRESS =< 1.0 30 — ov
UD7)for addressing from the Micro- PRO- wf—\ e 2.0V
controlier bus (V0 - 177). ‘:5:;"'"“ 10%F! \ . J ! ov
(1] [
Step 4:  Return Vg to 0-V. (Note: /f the pro- (womeu e Zogme<s, <10ms
gramming of all address bits is com- ' Werar208
pleted in lgss than 1-second Vgc
can remain at 90—V for the required Figure 2. Address Programming Pulse
interval of time.)
Step 5: Steps 1 through 3 are applicable to
the programming of each address ’“"'fl \ VA w
bit that requires a high-level TV ! | ) ov
match. 'J.L— ZO.Sm:SI.s‘I.n ms
Step 6. Toverify thatthe address is properly weinais
programmed, retum Ve to +5V, set F
V0 — IV7 to the desired (invertd) Igure 3. Protect Programming Pulse
binary address pattern, set ME =
WC = Low and SC = MCLK = High. these circuits permanently immune to further tions pertaining to voltage and cur-
If there are no programming errors, ~ change. rent.
subsequent data written from VO - grgp 1: Sat Vg and all control inputs to OV Step3: Verify that the address circuits for
V7 (WC = High) will appear in- Vec =OIC = U0C = ME = SC = WC = each bit is isolated by applying 9V, in
verted on UDO - UD7. MCLK = 0V; V0 - IV7 = open circuit. tum, to each user-bus pin (UDO -
. ; f ; ~ UD7) and measuring less than 200
Address Protect Step 2: Taking one pin at a time. apply a pro microamperss of input current. (Note:

Atter programming the /0 Port, steps should be
taken to isolate the address circuits and make
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tect programming pulse (Figure 3) to
each user—bus bit (UDO-UD7)— re-
fer to Table 3 for Min/Max specifica-

604

Setup conditions are the same as
those in Step 1.)
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ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT

Veo Power supply voltage?® +7 Vbe

' Input voltage® +5.5 Voo

Tsta Storage temperature range -65 10 +150 °C

DC ELECTRICAL CHARACTERISTICS 4.5V < Ve <55V, -55°C < T¢ < +125°C
SYMBOL PARAMETER TEST CONDITIONS LTS UNIT
Min Typ Max

Veo Supply voltage 45 5 55 v

Vi High level input voltage 20 v

Vi Low level input voltage 08 \

Vi Input clamp voltage Vee = Min; | = —10mA ~1.8 v

Iny High level input current’ Ve = Max; Vy =2.7V 100 HA

I Low lavel input current! Vee = Max; V= 0.5V -§50 HA
Low level output voltage

VoL TV Bus (VO -1V7) Voe = Min; loL = 16mA 0.55 v
User Bus (UDO — UD7) Vee = Min; lop = 24mA 0.55 v

Vo High level output voltage Vee = Min; oy = ~3.2mA 24 v
Short circuit output current?

los TV bus (IV0 - IV7) Ve = Max -20 mA
UD bus (UDO — UD7) Voe = Max -10 mA

Ice Supply current Vee = Max; ME, TOC 2 4.0v 150 mA

NOTES:

1. The input current includes the 3—State Ieakage current of the output driver on the data lines.
2. Only one output may be shorted at a time.
3. These limits do not apply during address programming.
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AC ELECTRICAL CHARACTERISTICS 4.5V Vg < 5.5V, -55°C < T¢ g +125°C
SYMBOL PARAMETER REFERENCES TEST CONDITIONS LIMITS UNIT
From [ To Min Typ i Max
Pulse Widths:
w1 Clock high Tmerx | ImoLk 30 ns
tw2 User input control loe | Toc MCLK = High 35 ns
Propagation Delays:
tPO1 UD propagation delay ub 1'% SC - ngLl';E :“ h - Low 45 ns
UD clock delay UD = Stable,
teo2 (8X732 only) ™oLk [ 0 SC = WC = ME = UTC = Low 55 ns
. UD = Stable; MCLK = High;
teps UD input delay Joc v SC = WG = FIE = Low 55 ns
IV data propagation MCLK = WC = UTC = High
P04 dolay v uo ME - UTT - SC = Low 45 ns
tpps TV data clock delay T™CLK | uD WCﬁEULCUD-C= H|g=h;sfg z Lsotable; 55 ns
Output Enable Timing:
toE1 UD output enable luoc uo UIT = High 45 ns
tog2 UD input recovery Toe V[s) UoC = Low 45 ns
toea TV data master enable IME i WC = 5C = Low 45 ns
[ IV data write recovery twe Y SC = ME = Low 45 ns
toes TV data select recovery lsc v SC = ME = Low 45 ns
Output Disable Timing:
tops UD output disable Tooc | uD U - High 40 ns
topz UD input override Iwc uD UCC = Low 8X372 45 ns
8X376 55
603> IV data master disable T™E v WC = 5C = Low 40 ns
tooa? TV data write override Twe 1\ SC = ME = Low 40 ns
toos? TV data select override Tsc v WC = ME = Low 40 ns
Setup Times:
UD clock sety;
ts1 timsc(g;:i;g o‘r)ﬂy) uo IMCLK UIC = Low 15 ns
ts2 UD control setup time uD Torc MCLK = High 25 ns
User input control setup
tsa time (8X372 only) o | Mok s ns
toa TV data setup time v IMCLK WW?EZHﬂgu?{JSrCC:HFi{;ghh; 15 ns
TV master enable WC = High or SC = High;
3 ;
Iss setup time IME [ IMcLk = High 2 s
it ]
tss Zt‘ﬁg :m"g""d twe | LMLk SC = ME = Low; UTC = High 40 ns
% ct
ts7 . e:}eple“ mce:ontrol Tsc | ImcLk WC = ME = Low 30 ns
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Addressable/Bidirectional I/O Ports 8X372/8X376
AC ELECTRICAL CHARACTERISTICS (Continued)
SYMBOL PARAMETER REFERENCES TEST CONDITIONS LIMITS UNIT
From | To Min | Typ | Max
Hold Times:
b g 2,::;")" tme Imcik | up UIC = Low 20 ns
() UD control hold time 1o uD MCLK = High 10 ns
User input control hold
b3 fime (8X372 only} Mclk | Toc 0 ns
('™ 1V data hold time IMctk|l w WC = High or SC = High; | 25°C 5 ns
ME = Low, UIC = High | Temp 20
e m&\::l:r enable Imek | TwE WC = High 2'&:: High; 0 ns
b {Xnv;nle control hold Imek | dwe SC = WE = Low: UTC = High 0 ns
(™ IV seloct control IMmcik | Usc WC = ME = Low 0 ns
NOTES:

1. All measurements to the TV bus assumes the address selaction latch is set.
2. These parameters are measured with a capacitive loading of 50pf and represent the output drive turn—off time.

3. It ME is to be high (inactive) it must be setup before the rising edge and held atter the falling edge of MCLK to avoid unintended writing into or

selaction of the 140 port.

AC TEST LOADING CIRCUITS

iVeus
+5V

2320
OuTPUT
UNDER

TEST
188 0 300pF
- TCOBOT1S

OUTPUT

UNDER O—r"tl

TEST

up pUS

+5v

<
1000
<

.

<
1200 ]- 100pF

TC000815
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TIMING DIAGRAMS
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¢. Microcontroller Write Cycle Timing e. Microcontroller Output Enable Timing
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APPLICATIONS

One way of using /O Ports in a microproces-  both singularly and in combination. By proper the concept shown here, /O Port #1is setup for
sor—based system is shown in the following  control the UTC and UOC lines, the user can im- bidirectional data transfers and 1/O Ports #2 and
applicationdiagram; there are many otherways  plement bidirectional data tran sfers, exercise  #3, respectively, serve as dedicated output and
of implementing I/O functions with these parts,  system control, and/or read system status. In  input devices.

Wb-iv7 uDo-UD7
8x372

iV0-iv7
s
sc
X308 we
MICROCONTROLLER
USER
MCLK [~ sYSTEM

(Note 1y 8xX372

sc
RB we VOPORT rm

uoc

2
MCLK  (Note 2)
WE

wc VOPORT g

L}
MCLK  (Note 2)
ME

80028505

NOTES:
1. Up to 256 discrete addresses can be assigned to each bank (B or RE).
2. The 8X376 can be implemented in an identical manner.
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