
S’{P4C:+2GNOUS SERIAL DATA ADAPTER (SSDA)

The YlCtiE2 synchronous Serial Data Adap~er provides a bidirec-

iiGna\ jeri~! :r:e:face fcr synchronous dai~ information interchange. It

contains in~er+ace logic For simultaneously transmitting and receiving

standard syr.chrcnous communications charac~ers in bus organized

sys~ems such as {he bl~CO (Vlicroprocessor systems.

The bus interfzcs of the IMC~52 includes select, enable, read/write,

interrupl, and bus interface logic to allow data transfer over an 8-bit bi-

direc:icnal da(a bus. The parallel data of the bus system is serially

transmitted and received by [he synchronous data interface with syn-

chroniza~ion, iill charac~er insertion/deletion, and error checking. The

funcitonal configuration of the SSDA is programmed via the data bus

duting system ini~ialization. Programmable contr~l registers provide

control for vatiable word lengths, transmit control, receive control, syn-

chronization control, and interrupt control. Status, timing and control

lines provide peripheral or modem control.
Typical applica~ions include floppy disk controllers, cassette or car-

tridge tape conIroilers, daIa communications terminals, and nume~~$
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SYNCHRONOUS SERIAL DATA ADAPTER BLOCK DIAGRAM

Address/ Control
and Interrupt

*p~~~~~’ ,s

Data
Bus ~
1/0

MMIMUM RATINGS

\
Supply Voltage Vcc -0.3 to +7.0 v,,

Input Voltage Vin –0.3 to +7.0

Operating Temperature Range TL to TH
MCW52, MC~A52, MC68B52

TA
Oto +70

M C~52C , MC~A52C –@to +85 .

This device contains circuitry to protect the in-
puts against damage due to high static voltages
or electric fields; however, it is advsied that nor-
mal precautions be taken to avoid application of
any voltage higher than maximum-rated voltages
to this high-impedance circuit. Reliability of
operation is enhanced if unused inputs are tied to
an appropriate logic voltage level (e.g., either
VSS or Vcc),

(1)

t:~,+{$syt
‘N.; OJA = Package Thermal Resistance, Junction-to-Ambient, OC/W‘**..{t~}”,k>..,,,;,;,,<,l,

‘:.t\,,it PD=PINT+PPORT
‘~:.

PINT= ICC x VCC, Watts – Chip Internal Power

PpORT = Port Power Dissipation, Watts – User Determined

For most applications PpORT< PiNT and can be neglected. PpORT may become significant if the device is configured 10

drive Darlington bases or sink LED loads.

An approximate relationship between PD and TJ (if PPORT is neglected) is:

PD=K+(TJ+2730C) (2)

Solving equations 1 and 2 for K gives:

K= PD*(TA+273”C) +OJAOPD2 (3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring PD (at equilibrium)
for a known TA. Using this value of K the values of PD and TJ can be obtained by solving equations (1) and (2) iteratively for anv
value of TA,

—-
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Current Tx CLK, RX CLK,

DC ELECTRICAL CHARACTERISTICS (VCC = 5.0 Vdc + 5%, VSS = O, TA = TL to TH unless Othemise noted)

Characteristic I Symbol Min ~yQ Max Unit

Inout Hiah Voltaae I VIH VSS+2,0 – – v

b-

Input Low Voltace i VIL — — VSS+O.8 v
Rx Data, Enable,

Iin
~.~D.~

— 1.0 2.5 $&,
~:,,...,,.::+

. ,.~,~‘‘!.$$i— ~n in .:8 ~&

(Vin =0 to 5.25 V) RESET, RS, R/~, ., ,
Hi-Z (Cff-Stata) Input Current DGD7

(Vin =0.4 [0 2.4 V, VCC=5.25 V) Ilz L,u ,“

Output High Voltage

(lLoad = - 205 PA, Enable Pulse Width< 25 PSI VSS+2.4 –DO-D7 VOH *$.~.?,~+,,, .1,.,:,. v.,<. I

Internal Power Dissipation (Measured at TA = O°C)* ........
Input Capacitance ..%!p)~~. ‘,$.r’$~. , ,,

(Vin=O, TA=25”C, f=l.O MHz) DO-D7 qn
,~’

,,\ ‘T~:,,)\t~”~+,. — 12

All Other Inputs

Output Capacitance Tx Data, SM/~R, TUF

(lLoad = - 1~ PA, Enable Pulse Width< 25gsl TX Data, ~, TUF VSS+2.4 – g $7* ~’”

Output Low Voltage [lLoad = 1.6 mA, Enable Pulse Width< 25 #s)
~+g$+ 04 vVOL – ~’$? \

Output Leakage Current (Off-State) lVOH = 2.4 V) m Ioz – l:w,,~ 10 PA

PINT – & ~.$m. s,..,. 525 * mW

..5 pF
~&.. x.,,.<.,).y 7*> 7.5,,.... . .

‘~’‘. ‘ ...,~~-:?.*:& 10,s,>_
(Vin=O, TA=25°C, f=l.o MHz) 5.0

pF

....
* For temperatures below O°C, tha maximum value of PINT will increase. ,,i<.*:y$:’<*B~, ,,,..,

.<!:}

AC ELECTRICAL CHARACTER tSTICS (VCC= 5.o V + 5%, Vss = O{~~~~TL to TH unless otherwise noted)
\~.~;~~h, ..t>,~,:..

Characteristic
MC6352

.?,~~~~boi Min
MC~A52 MC~B52

Max Min Max Min Max Unit
~,;,.

Serial Clock Pulse Width, Low (figure 1) yWCL 7W – m – 2~ – ns,’,?~

SeHal Clock Pulse Width, High (Figure 2)
..,.:4,.!.\,j\ pWCH 7m – ~ – 280 – ns!,,

Sefial Clack Frequency (Rx CLK, Tx CLK)
~~*!? fc – m – 1~ – 1~ kHz

Receive Data Setup ~me (Figure 3, 7) tRDSU 350 – 2~ – 1~ – ns

Receive Data Hold Time (Figure 3]
*,\]:.,is.’, tRDH 3W – 2@ – 1~ – ns

-!:/::\ .,,,,...,./+’

Sync Match Delay Time (Figure 3)
+..~,t.,;~y,,h~i*.& tSM – 1.0 – 0.666 – 0.500 ps,.
*

Clock-to-Data Delav for Transmitter (fiQU@S$~*’Fs TDD – 1.0 – 0.666 – O.m ps

Transmittal Underflow [figures 4, 6$5* ‘%:s$t~” tTUF – 1.0 – 0.666 – O.m #s

~ Delay Time [Figure 5) ..=...‘?., .,~ tDTR – 1.0 – 0.666 – O.w #s

Interrupt Request Release Ti~ [Fi~Ure 5) tlR – 1.6 – 1.1 – 0.8W ps

RESET Pulse Width ~~’’’-h~t.~’’$a’ tRESET 1.0 – 0.666 – o.5m – ps

CTS Setup Time [Figyre 6}Y;,$’:S tCTS 2~ – 1~ – 120 – ns

DCD Setup Time.J,~@e.l) tDCD m – 3~ – 29 – ns

input Rise an@&&?l~Ii~s (ExcePt Enable) tr, tf – 1.0* – 1.O* – 1.0* ps

*1,0 VS ar 10%’”&$.,t~#pulse width, whichever is smaller
‘.,:.:<., s~$’:~t,.,,&,,$,s$:;)J

.,),}
,.,,+~.’:.’~

.
,s.$.]jl

,$. ..

Note: Timing measurements are referenced to and from a Iow voltageof0,8voltsanda high voltage of 2.O voltS, unless otherwise noted.
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Rx CLK

Rx Data

FIGURE 3 – RECEIVE DATA SETUP AND HOLD TIMES AND SYNC MATCH DELAY TIME

,.*
FIGURE 4- TRANSMIT DATA OUTPUT DELAY AND FIGURE 5 ~F&TA ~ERMINAL READY AND INTERRUPT

TRANSMl~ER UNDERFLOW DELAY TIME ‘~~hUEST RELEASE TIMES~\,.,*.>,}.**.
‘‘ .%.!:IV;tf ,

lRQ-

.,.!l$&\.,,,<-/..~.~,,. .->!, ,

FIGURE 6- CL#$~~-SEND SETUP TIME FIGURE 7 – DATA CARRIER DETECT S~UP TIME
.$,%<F’,’.,. \

Notes:,,

‘xData+
a. Must occur before= goes low.
b. first data tit placed in Rx shift register.
c. Last data bit of byte placed in Rx shift register,
d. Rx data byte transferred from shift register to Rx FIFO.
e. Clock edge required for generation of ~ by RDA status,

Note: Refer to Rgure 3 for the Rx data setup and hold times.

Note: Tming measurements are referenced to and from a low voltage of 0,8 volts and a high voltage of 2.0 volts, unless otherwise noted.

@
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BUS TIMING TEST LOADS

Load A
(DGD7, ~, Tx Data, TUF)

Load B
(~ Only)

5.0 v 5.0 v

,
[

RL=2,5 kQ
!

3 k~

‘estpo’n’ti”a’

C= 130 pF for DO-D7
=3 pF for DTR, Tx Data, and TUF

‘ .T?,,d~~ ,$,

BUS TIMING CHARACTERISTICS (See Notes 1 and 2)
“i::,::;:$;:,2:.$

Indent Charactariatic Symbol ,,

~W ‘“
MC68A~ MC68B52

Number
~in Max Min Max Min Max ‘nit,,,.. ,,

1 CVcle Time ~.’<:?:$8tG*,:. .x.% 10 0.67 10 0.5 10 Ps

2 Pulse Width, E Low ,F~&&,,jY ~ – 2~ - 210 – ns

3 Pulse Width, E High @<@E~ 450 – 280 – 220 – ns

4 Clock Rise and Fall fime .<7.,,% tr, tf – 25 – 25 – 20 ns,,. ,

9 Address Hold Time
.,**,,. ‘‘l~$.../!., .,:* tAH 10 – 10 – 10 – ns

13 Address Setup Time Before E
,, $j,\ ,$ tAS 80 – ~ – ~ – ns..\>\\ .>4,.......

14 Chip Select Setup Time Before E
... ‘.‘+$$l:}:j\\G tcs m – ~ – ~ – ns

15 Chip Select Hold Time
‘!:,1. tCH 10 – 10 – 10 – ns..

Read Data Hold Time
.s,,,.L

18 .+$> tDHR 20 50” 20 W. = =0 ns

21 Wtite Data Hold ~me
,t,> “.J\:\:*,..4:A ,, tDHW 10 - 10 – 10 – ns

.@*.$,,.,i.}
30 Output Data DelaV Time .+. ..;.*>.,.> tDDR – 2% – 1~ – 1~ ns,~ ,,.

31 Input Data Setup Time
;$,? , ..$<,,

\, ~,:,.?,i;’”,,,~> tDSW 165 – m – ~ – ns
.,... !,.. >..-

1

Read Data
Non-Muxed

Write Data
Muxed

Notes:
1. Voltage levels shown are VLS0,4 V, VH >2.4 V, unless otherwise specified
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.

m MOTOROLA Semiconductor Products Inc.



EXPANDED BLOCK DIAGRAM
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DEVICE OPERATION

At the bus interface, the SSDA appears as two ad-
dressable memory locations. Internally, there are seven
registers: two read-only and five write-only registers. The
read-only registers are Status and Receive Data; the wrhe-
only registers are Control 1, Control 2, Control 3, Sync Code
and Transmit Data. The serial interface consists of serial in-
put and output lines with independent clocks, and four
peripheral/modem control lines.

Data to be transmitted is transferred directly into the
3-byteTransmitDataFirst-in First-Out (FIFO) Register from
the data bus. Availability of the input to the FIFO is indicated
by the TDRA bit in the Status Register; once data is entered,
itmoves through the FIFO tothalast empty location. Data at
the output of the F!FO is automatically transferred from the
FIFO to the Transmitter Shift Register as the shift register
becomes available totransmit the next character. If data is
not available from the FIFO (underflow condition), the
Transmitter Shift Register is automatically loaded with either
a sync code or an all “l’s” character. The transmit seciton
may be programmed to append even, odd, or no parity to
the transmitted word. An external control line [Clear-to-
Send) is provided to inhibit the transmitter without clearing
the FIFO.

Serial data is accumulated in the receiver based on the
synchronization mode selected. In the external sync mode,
used for parallel-serial operation, the receiver is synchronized
by the DCD [Data Carrier Detect) input (Figure 9) and
transfers successive bytes of data to the input of~ th=~”. ,,::$
Receiver FIFO. The single-sync-character mode requ{,~s$pat
a match occur between the Sync Code Register ~.$a~~,e’?h-
coming chara~ter before data transfer to the,@l,~@J&~kiins.
The two-sync-character mode requires tha\$&f$$nc codes
be received in sequence to establish sync&@%#6n. Subse-
quent to synchronization in any mode,~$a~~~ accumulated
in the shift register, and parity is o~~~a~ checked. An in-
dication of parity error is carried $tirou~~’the Receiver FIFO
with each character to the Ias&a#&t&cation. Availability of
a word at the FIFO output is kdlc~ed by the RDA status bit
in the Status Register,~f~~~p$tityerror iPE).

The SSDA and it$~nt~f~$’ registers are selected by RS,
~, Read/Write (R~L~}and Enable control lines. To con-
figure the SSDA~~$~%$rblRegisters are selected and the ap-
propriate bit~~~$$~he Status Register is addressable for
reading s,~~t**$

Oth@&lwli~es, in addition to Clear-to-Send (C~S) and
Data *,Ca#i& Detect (~), include SM/DTR (Sync
~~~~~~~ta Terminal Ready)” and Transmitter Underflow

~J~T~.). The transmitter and receiver each have individual
‘:{#b&k inputs allowing simultaneous operation under separate

eiock control. Signals to the microprocessor are the Data
Bus and Interrupt Request (~).

lNITIALl~TION

During a power-on sequence, the SSDA is reset via the
RESET input and internally latched in a reset condition to
prevent erroneous output transitions. The Receiver Shift
Register is set to all “l’s”. The Sync Code Register, Control
Register 2, and Control Register 3 should be programmed
prior to the programmed release of the Transmitter and/or
Receiver Reset bits; these bits in Control Register 1 should
be cleared after the RESET line has gone high.

TRANSMl~ER OPERATION

Data is transferred to the transmitter section in parallel
form by means of the data bus and Transmit Data FIFO. The
Transmit Data FIFO is a 3-byte register whose status is in-
dicated by the Transmitter Data Register Available status bit
(TDRA) and its associated interrupt enable bit. D*$G is
transferred through the FIFO on negative edges of E_~$~)
pulses. Two data transfer modes are provided in:Xfl~~$$QA.
The 1-byte transfer mode provides for writin~~~~~~o the
transmitter section (and reading from thej~~~~%rsection)
one byte at a time. The 2-byte transf:~mo~~;$rovides for
writing two data characters in succaasY@~~$j’

Data will automatically transfer ~rn:$~~~ast register loca-
“*,;.:

tion in the Transmit Data FIFO (~heh~~%ttontains data) to the
Transmitter Shift Register d~@$he last half of the last bit
of the previous characterp+%racter is transferred into the
Shift Register by the It&@~ter Clock. Data is transmitted
LSB first, and odd @{~&h$atity can be optionally append-
ed. The unused bit P8$fl&ns in short word length characters,
from the data k~~are ‘>don’t cares”. (Note: The data bus in-,*.p.*:*
puts may @w~[sed for applications requiring the MS B to
be tran~f&,red~fi’rst, e.g., IBM format for floppy disks;
howe@8&’aW’must be taken to properly program the control
re@ter*+ Table 1 will have its bit positions reversed. )
,,,,,’h,en the Shift Register becomes empty, and data is nor

~“a~ilahle for transfer from the Transmit Data FIFO, an<,,
~,:~.+~{~,~hderflow” occurs, and a character is inserted into the

‘<~:~$~ transmitter data stream to maintain character synchroniza-
,.!.:g~,

tion. The character transmitted on underflow will be either a

-

“Mark” (all “l’s”) or the contents of the Sync Code
Register, depending upon the state of the Transmit Sync
Code on Underflow control bit. The underflow condition is
indicated by a pulse (= 1 Tx CLK high period) on the
Underflow output (when in Tx Sync on underflow mode).
The Underflow output occurs coincident with the transfer of
the last half of the last bit preceding the underflow character.
The Underflow status bit is set until cleared by means of the
Clear Underflow control bit. This output may be used in flop-
py disk systems to synchronize write operations and for ap-
pending CRCC.

Transmission is initiated by clearing the Transmitter Reset
bit in Control Register 1. When the Transmitter Reset bit is
cleared, the first full positive half-cycle of the Transmit Clock
will initiate the transmit cycle, with the transmission of data
or underflow characters beginning on the negative edge of
the Transmit Clock pulse which started the cycle. If the
Transmit Data FIFO was not loaded, an underflow character
will be transmitted (see~ure 4).

The Clear-to-Send (CTS) input provides for automatic
control of the transmitter by means of external system hard-
ware; e.g., the modem fioutput provides the control in a
data communications system. The ~ input resets and in-
hibits the transmitter section when high, but does not reset
the Transmit Data FIFO. The TDRA status bit is inhibited by
CTS being high in either the one-sync character or two-sync
character mode of operation. In the external sync mode,
TDRA is unaffected by Cm in order to provide Transmit
Data FIFO status for preloading and operating the transmit-
ter under the control of the CTS input. When the Transmit-
ter Reset bit (Tx Rs) is set, the Transmit Data FIFO is cleared
and the TDRA status bit is cleared. After one E clock has oc-
curred, the Transmit Data FIFO becomes available for new
data with TDRA inhibited

Inc.



RECEIVER OPERATION

Data and a presynchronized clock are provided to the
SS DA receiver section by means of the Receive Data [Rx
Data) and Receive Clock (Rx CLK) inputs. The data is a con-
tinuous stream of binary data bits without means for identi-
fying character boundaries within the stream. It is, therefore,
necessary to achieve character synchronization for the data
at the beg;nn;ng of the data block. Gnce synchronization is
achieved, it is assumed to be retained for all successive
characters within the block.

Data communications systems utilize the detection of sync
codes during the initial portion of the preamble to establish
character synchronization. This requires the detection of a
single code or two successive sync codes. Floppy disk and
cartridge tape units require sixteen bits of defined preamble
and cassettes require eight bits of preamble to establish the
reference for the start of record. All three are functionally
equivalent to the detection of sync codes. Systems which do
not utilize code detection techniques require custom logic
external to the SSDA for character synchronization and use
of the parallel-to-serial (external sync) mode. (Note: The
Receiver Shift Register is set to ones when reset.)

SYNCHRONl~TION

The SS DA provides three operating modes with respect to
character synchronization: one-sync-character mode, two-
sync-character mode, and external sync mode. The external
sync mode requires synchronization and control of the
receiving section through the Data Carrier Detect (~) ip-
put (see Figure 7). This external synchronization could @~:
sist of direct line control from the transmitting end ~%,+t~~~
serial data link or from external logic designed to W’WP*e
start of the message block. The one-sync-ch,$$~~~;~fiode
searches on a bit-by-bit basis until a matchl,$$~mved be-
tween the data in the Shift Register an@~~*~~i&nc Code
Register. The match indicates charact~ks~$hronization is
complete and will be retained for th~We*e block. In the
two-sync-character mode, the re~~{~$$$arches for the first
sync code match on a bit-by-bit ~asl$pnd then looks for a se-
cond successive sync cod~F@@_fer prior to establishing
character synchronization. l~$$]@econd sync code character
is not received, the bit~~,:bit Search for the first sync code is

..:;,,<>...,,,,!
resumed. .*.,.,>..:,.,‘j~; ,..\~,:,

Sync codes $~%$,,d “’prior to the completion of syn-
chronization (~~~t~”o character) are not transferred to the
Receive Dat&.,WK~. Redundant sync codes during the
preambl~$ta~~ codes which occur as “fill characters” can
auto,&@~&&Mi$be stripped from the data, when the Strip
Syn&$$~Rtrol bit is set, to minimize system loading, The
c~m~f$r synchronization will be retained until cleared by
mans of the Clear Sync bit, which also inhibits synchroniza-
tionsearch when set.

RECEIVING DATA

Once synchronization has been achieved, subsequent
characters are automatically transferred into the Receive
Data FIFO and clocked through the FIFO to the last empty
location by E pulses (M PU System 42). The Receiver Data
Available status bit (RDA) indicates when data is available to
be read from the last FIFO location (#3) when in the l-byte
transfer mode. The 2-byte transfer mode causes the RDA
status bit to indicate data is available when the last two FIFO

@
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register locations are full. Data being available in the Receive
Data FIFO causes an interrupt request if the Receiver inter-
rupt Enable (RIE) bit is set. The MPU will then read the
SSDA Status Register which will indicate that data is
available for the MPU read from the Receive Data FIFO
register. The IRQ and RDA status bits are reset by a r~d
from the FIFO. If more than one character has been re%~a
and is resident in the Receive Data FIFO, sub@~~~*.. E
clocks will cause the FIFO to update and the R*!y~+dl RQ
status bits will again be set. The read data ogefhf% for the
2-byte transfer mode requires an interv@$&~~@ clock be-
tween reads to allow the FIFO data to shJ?%S~~$$ionalparity is
automatically checked as data is r@&@@d>and the parity
status condition is maintained wi~$ e’w$?haracter until the
data is read from the Receive ~~$%+FIFO. parity errors will
cause an interrupt request ii%~:~rtbr Interrupt Enable (EIE)
has been set. The parity b~@n$f’Transferred to the data bus
but must be checked ti?*~&$tatus Register. NOTE: In the..,,.W.,),s.~::h.
2-byte transfer mode)’Q.~tily should be checked Pfior to
reading the secmt~byte, since a FIFO read clears the error.i+\>,&.~:.s.$,..
bit. :<?.,<b\

Other st~t~s&$’’which pertain to the rec@r section are
Receiver$~~FWfl and Data Carfier Detect (DCD). The OVer-
run ~$atu9]ltbit is automatically set when a transfer of a
chd~~er to the Receive Data FIFO occurs and the first
.@~~ePof the Receive Data FIFO is full. Overrun causes an

~k~~~~bptif Error Interrupt Enable (EIE) has been set. The
‘k~;;~ansfer of the overrunning character into the FIFO causes

‘$$.the previous character in the FIFO input register location to
,t*: be lost. The Overrun status bit is cleared by reading the

Status Register (when the overrun condition is present),
followed by a Receive data FIFO Register read. Overrun can-
not occur and be cleared without providing an opportunity to
detect its occurrence via the Status Register.

A positive transition on the ~ input causes an interrupt
if the EIE control bit has been set. The interrupt caused by
~ is cleared by reading the Status Register when them
status bit is high, followed by a Receive data FIFO read. The
DCD status bit will subsequently follow the state of the DCD
input when it goes low.

lNPUT/OUTPUT FUNCTIONS

SSDA INTERFACE SIGNALS FOR MPU

The SSDA interfaces to the MC88@ M PU with an 8-bit bi-
directional data bus, a chip-select line, a register-select line,
an interrupt-request line, read/write line, an enable line, and
a reset line. These signals, in conjunction with the MC88~
VMA output, permit the MPU to have complete control over
the SSDA.

SSDA Bi-Directional Data (DO-D7) – The hi-directional
data lines (DOD7) allow for data transfer between the SSDA
and the M PU. The data bus output drivers are three-state
devices that remain in the high-impedance (off) state except
when the MPU performs an SSDA read operation.

SSDA Enable (E) – The Enable signal, E, is a high-
impedance TTL-compatible input that enables the bus in-
put/output data buffers, clocks data to and from the SSDA,
and moves data through the FIFO Registers.

Semiconductor Producfs inc.
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Read/Write (R/~) – The Read/Write line is a high-
impedance input that is TTL compatible and is used to con-
trol the direction of data flow through the SSDRS in-
put/output data bus interface. When Read/Write is high
(MPU read cycle), SSDA output drivers are turned on if the
chip is selected and a selected register is read. When it is
low, the SSDA output drivers are turned off and the MPU
writes into a selected register. The Read/Write signal ISalso
used to select read-only or write-only registers within the
SSDA.

Chip Select (=) – This high-impedance TTL-compatible
input line is used to address the SSDA. The SSDA is
selec~d when ~ is low. VMA should be used in generating
the CS Input to insure that false selects will not occur.
Transfers of data to and from the SSDA are then performed
under the control of the Enable signal, Read/Write, and
Register Select.

Register Select (RS) – The Register Select line is a high-
impedance input that is TTL compatible, A high level is used
to select Control Registers C2 and C3, the Sync Code
Register, and the Transmit/ Receive Data Registers. A low
level selects the Control 1 and Status Registers (see Table 1).

Interrupt Request (~Q) – Interrupt Request is a TTL
compatible, open-drain (no internal pullup), active low out-
put that is used to interrupt the M PU. The Interrupt Request
remains low until cleared by the MPU.

J+,

.

RESET Input – The RESET input provides a mq$~ of””.$&
resetting the SSDA from an external source. 1~,~$$, Ibw
state, the RESET input causes the following: ..{+‘);~$$

1.

2.

3.
4.
5.

6,

Receiver Reset [Rx Rs) and Transmitt~:’’~~~$fYx Rs)
bits are set causing both the recei{$r~&&ansmitter
sections to be held in a reset CO@Itt&$~&.
Peripheral Control bits PCI and-$~~a~e reset to zero,
causing the SMI DTR outp@’’~o,,b&$%igh.
The Error Interrupt EnaO~$J$3~l~bit is reset.
An internal synchroniz+~on’~,mode is selected.
The Transmitter $~d?$~wggister Available (TDRA)

status bit is cleqred~:~ inhibited.
The Receiver,$fi$ft Register is set to 1‘s.

When RESET “$$$~’ high (the inactive state), the
transmitter andj~$yer sections will remain in the reset state
until the .He~~~ Reset and Transmitter Reset bits are
clearedr&4#~e ‘&ta bus under software control. The control
Regist~,, bi&’%ffected by RESET (Rx Rs, Tx Rs, PCI, PC2,
El@~~~&~@~lSync) cannot be changed when RESET is low.

.<!,.,k,. ,.
.$.
~$~~&K INPUTS

‘:} Separate high-impedance TTL-compatible inputs are pro-
vided for clocking of transmitted and received data.

Transmit Clock (Tx CLK) – The Transmit Clock input is
used for the clocking of transmitted data, The transmitter
shifts data on the negative transition of the clock.

Receive Clock (Rx CLK) – The Receive Clock input is us-
ed for clocking in received data. The clock and data must be
synchronized externally. The receiver samples the data on
the positive transition of the clock.

SERIAL iNPUT/OUTPUT LINES

Receive Data (Rx Data) – The Receive Data line is a high-
impedance TTL-compatible input through which data is
received in a setial format.

Transmit Data (Tx Da?a) – The ‘ransmit Data outP~$line
transfers setial data to a modem or other periPher*S$*tt&!..

“~,:>,,:+,i..!: ,J..‘
“,’.;. >,,~::,t.

PERIPHERAL/M@DEM CONTROL . !,$.. ..:!‘,i,i:.,:‘fi?*$e.*
The SSDA includes several functions $~$~~{mit limited

control of a peripheral or modem. The tm~fli.p~included are
Clear-to-Send, Sync Match/Data ~j@@~l.Ready, Data Car-
rier Detect, and Transmitter Unddo~~

‘N\ ,+<.~,f, ~,i,>

Clear-to-Send (~) –~~;$~$~ inPut provides a real-
time inhibit to the transwl%a~~~tion (the TX Data FiFO is
not disturbed). A posjjit~~ransition resets the TX Shift
Register and inhibi@,l<@.,,~8’RA status bit and its associated
interrupt in bob ~~~ ‘dne-sync-character and Wo-sYnc-
character mo@#$~J:=operation. TDRA is not affected by the

~ input,@s:~texternal sync mode,
The ~~lv~transition of ~ is stored within the SS DA

to ins$~~qtti~t Its oc~rence will be acknowledged by the
s~~?em)~%hestored CTS information and its associa~~

,JT!’x~{~bled)are cleared by writing a “l” in the Clear CTS bit
~’;”~fi~$o’ntrol Register 3 or in the Transmitter Reset bit. The ~

.\.,~,~~a$~tus bit subsequently follows the ~ input when it goes
“J$e$:$*low.

>,.. The CTS input provides character timing for transmitter
data when in “the external sync mode. Transmission is in-
itiated on the negative transition of the first ful/ positive clock
pulse of the transmitter clock (Tx CLK) after the release of
~ (see Figure 6).

Data Carrier Detect (~D) – The DCD input provides a
real-time inhbit to the receiver section [the Rx FIFO is not
disturbed). A positive ~D transition resets and inhibts the
receiver section except for the Receive FIFO and the RDRA
status bit and its associated ~.

The positive transition of ~ is stored within the SSDA
to insure that its occurrence will be acknowledged by the
system. The stored ~D information and its associated IRQ
(if enabled) are cleared by reading the Status Register and
then the Receiver FIFO, or by writing a “l” into the Receiver
Reset bit. The ~D status bit subsequently follows the ~
input when it goes low. The DCD input provides character
synchronization timing for the receiver during the external
sync mode of operation. The receiver will be initialized and
data will be sampled on the positive transition of the first fu//
Receive Clock cycle after release of ~ (see Figure 7).

Sync Match/ Data Terminal Ready (SM/~) – The
SM/DTR output provides four functions (see Table 1)
depending on the state of the PC1 and PC2 control bits.
When the Sync Match mode is selected {PC= “1”,
PC2= “U’), the output provides a one-bit-wide pulse when a
sync code is detected. This pulse occurs for each sync code
match even if the receiver has already attained synchroniza-
tion. The SM output is inhibited when PC2= “l”. The DTR
mode (PCI = “U’) provides an output level corresponding to
the complement of PC2 (DTR = “U’ when PC2= “1”). (See
Table 1.)

Semiconductor Products Inc.
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TABLE 1 – SSDA PROGRAMMING MODEL

:ontrol
Inputs

3s RIF

o 1

0 0

1 1

1 0

1 0

Address
Control

,C2 AC

x x

x x

x x

o 0

0 1

1 0

1 1

Register Content
Register

Bit O

Receiver
Data

Av$I!’&Lv
{~*p<*:

.*S>+’..,?* y..

*@@$ iver

$, Reset

“(Rx Rs)

DO

Peripheral

Control 1
(Pcl)

External/
Internal

Sync Mode
Control

(E/1 SVnc)

DO

DO

Bit 7

Interrupt
Request

(IRQ)

Bit 6

Receiver
Paritv

Error
[PE)

Address

Control 1
(AC1)

Bit 5

Receiver
Overrun

iRx OvIIl

Receiver

I[llerrupi
Enable
(RIE)

D5

Word

Length
Select 3

(WS3)

Bit 4

Transmitter
Underflow

(TUF)

Bit 3

Clear-to-

Send
(CTS)

Bit 2

Data Carrier
Oetect
(DCD)

Status (S)

T,ansmltter
Intercupl

Enable
(TIE)

04

Word
Length

Select 2
IWS2)

Clear
Svnc

D3

word
Length

Select 1

(Wsl)

Clear

Strip SVnc
Characters

(Strip Svnc)

Control 1

(cl)

Receive
Data FIFO

Control 2
(C2)

Control 3
[C3)

Svnc Code

Address

Control 2
(AC?)

D2D7 D6

Error
Interrupt

Enable

(EIEI

Transmit
Sync Code

on

Underflow
(Tx SVnc)

Not Used One-SVnc-
Character/
Two-SVnc
Charac!er

Mode Control

(1 Svnc/

2 Svoc}

D1

D1

Not Used Not Usec Not Used
Transmittf
UnderfloB

D2

D2

t

10

10

07

D7

D6

D6

D5

D~

D3

D3Transmit
Data FIFO

X = Don’ t care

iTATUS REGISTER CONTROL REGISTER 2

When “1”, enabtes the PE, Rx Ovrn,EIE Bit 7

Tx Svnc Bit 6

RQ Bit 7

Bits 6-O

PE

Rx Ovrn

TUF
CTS

DC D

TORA

RDA

TUF, ~, and DCD interrupt ftags

(S Bits 6 through 2).
When “l”, allows sync code contents

to be transferred on underflow, and
enables the TUF Status bit and out-
put. When “O”, an all mark character
is transmitted on underflow.
Word Length Select

Bit 6
Bit 5

Bit 4
Bit 3

Bit2

Bit 1

WS3, 2, 1 Bits 5-3

‘Read s,~~:-$~hen RX Oata FIFO or a “l” into

Rx R$?i&l :@t 0)
W+$}$tetnY@t~x Data FIFO, o 0 1 6 Bits + Odd ParitV

o 1 0 7 Bits

o 1 1 8 Bits

1 0 0 7 Bits + Even Paritv

1 0 1 7 Bi[s t Odd Paritv

1 1 0 8 Bits + Even Parity

1 1 1 8 8i[s + Odd Paritv

1.Eyte/2-Byte B!t 2 When’’ l”, enabtes the TDRA and

RDA bits to indtcate when a l-byte
tranSfer can occur; when ,,0’,, the
TDRA and RDA h!ts Indicate when

a 2.bvte transfer can occur.

PC2, Pcl Bits 1-.0 SM/~ Output Control

-

.*,>‘:.,: J<:+,*
:ONTROL REGIS~&,~?:l ~

\C2, ACI B~${:?W~~&sed to access other registers, as shown above.
31E :+k,,$$%$,%’When”1”, enabtes interrupt on RDA (S 81t 01.

rlE ,\+.,:?+ ‘k$,~i~’~ YJhen “1”, enables inter,upt on TDRA (S Bit 1).

JIear SY:4j~} & “~!t3 When’’ l”, ctears receiver character svnchronizatton.
striP,:,@~-*~~* Bit 2 When “1”, strips all svnc codes from the received

~.~:,$h.*~.*>~, data stream.

~%$,;,::’ Bit 1 When “l”, resets and inhibits the transmitter section.

3 *(f; “ Bit O When’’l” , resets and inh!btts the receiver section.
.;,

:ONTROL REGISTER 3

:TUF Bit 3 When “1”, clears TUF IS Bit 41, and IRQ if enabted.

:tear CTS Bit 2 When’’ l”, clears CTS (S B!t 31, and IRQ if enabled.

1 Svnc/2SVnc Bit 1 When’’l” , selects the one-svnc-character mode; when

“O”, selects the two-svnc.character mode.
;/1 Svnc Bit O When “1’”, selecrs the external svnc mode; when “O”,

selects the interpal sync mode.

I 1 I 1 I SM Inhibited, O

NOTE When the SSDA IS used in applications rerluiring The MSB of data to
be received ~nd transmitted first, the da!a bus inpu~s to the SSOA mav be
reversed (00 to D7, etc.). Caution must be used when this is done since the

bit positions in this table will be reversed, and the parity should not be selected.

@
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Transmitter Underflow (TUF) - The Underflow output in- Transmitier Interrupt Enable (TIE), Cl Bit 4 – T! E enables
dicates the occurrence of a transfer of a “fill charactet’ to both the Interrupt Request output (~) and Interrupt Re-
the Transmitter Shift Register when the last location (#3) in quest status bit to indicate a transmitter service request.
the Transmit Data FIFO is emtpy. The Underflow output When TIE is set and the TDR,4 status bit is high, the ~out-
pulse is approximately one Tx CLK high period wide and oc- put will go low (the active state) and the ~statuq~bit will
curs during the last half of the last bit of the character go high.

~.<.k\.. -\

preceding the “Untierflow” (see Figure 4). The Underflow
:*;i\:;\...,.#+:-~

,,..,, ‘.,Y.,.-,..-,4,>!,
output pulse does not occur when the Tx Sync bit is in the Receiver Interrupt Enable (RiEl, Cl Bit ~:j$%,$J&enables
reset state. both the Interrupt Request output (~Q*=q:&:Jhe Interrupt

Request status bit to indicate a req~i~~’$$rvice request.
SSDA REGISTERS When RIE is set and the RDA stat:,~~~~?s,~gh, them out-

Seven registers in the SSDA can be accessed by means of put will go low [the active statel,.&W %~~ status bit will

the data bus. The registers are defined as read-only or write-
,i:~,a

go high. ..8Q,J:~‘,${$$;..:.;
only according to the direction of information flow. The ,,.,.‘Sill

Register Select input (RS) selects two registers in each state, Address Control 1 (AC3~~#$~&&ddressControl 2 (AC2), Cl

one being read-only and the other writ+ only. The Bits 6 and 7 – AC1 ,w$~& select one of the write-only

Read/Write input (R/~) defines which of the two selected registers — Control’$:~~?$@fitrol 3, Sync Code, or Tx Data

registers will actually be accessed. Four registers (two read- FIFO – as sh6*$$h’ Table 1, when RS =”1” and

only and two write-only] can be accessed via the bus at any R/W= “O’. \~s:qt -$,,,5

particular time. These registers and the required addressing ~s,ii.$,{$::,’.!.

are defined in Table 1. CONTR~’~~6TER 2 (C2)

Co&*~~%~&*ister 2 is an 8-bit write-only register which can
CONTROL REGISTER 1 (Cl)

.:. .!?
be,:pra&{ammed from the data bus when the Address Control

Control Register 1 is an 8-bit write-only register that can be .@@jn c~ntrol Register 1 (AC1 and AC21 are reset, RS =”1”
directly addressed from the data bus. Control Register 1 is ,:S~~~+@/W = “~’.
accessed when RS = “O” and R/~= “U’. ,T:l> ,’;i~,\’

e};,:.,‘$~\*$f~>.\al
.’‘~i;,:~.,t~:)<. Peripheral Control (PCI ) and Peripheral Control 2 (PC2),

Receiver Reset (Rx Rs), Cl Bit O – The Receiver Reset , ““‘“t?*, C2 Bits Oand 1 – Two control bits, PC1 and PC2, determine
control bit provides both a reset and inhibit function to<~he ~]~ the operating characteristics of the Sync Match/~ out-
receiver section. When Rx Rs is set, it clears the re@~~er
control logic, sync logic, error logic, Rx Data FIFO @nti&,
Parity Error status bit, and ~D interrupt. The R~$~~&hift
Register is set to ones. The Rx Rs bit must b&,&l,@rGdafter
the occurrence of a low level on RESET in~j@~~~& enable
the receiver section of the SSDA.

l.~,:r,~,.\, ‘;,ya.,:1:..i ‘$, ~~,,,.‘$t’~,:.,.~i,,.
.& *.tji‘ ~

Transmitter Reset {Tx Rs), Cl ~~bP~,::The Transmitter
Reset control bit provides bothx<$~:$ and inhibit to the
transmitter section. When Tx Q$’’Is@kYIt clears the transmit-
ter control section, Transmik~~~$~,~k Register, Tx Data FIFO
Control (the Tx Data FIF@&n{he reloaded after one E clock
pulse), the Transmitter+Unde~$w status bit, and the ~ in-
terrupt, and inhibits. $&~~RA status bit (in the one-sync-
character and tw,~:~ri~-character modes) .The Tx Rs bit
must be cleare~>~~e~%e occurrence of a low level on RESET
in order to ~a~k$~e transmitter section of the SSDA. If the
Tx FIFO ~~wot~eloaded, it must be loaded immediately after
the T~<~~~:,re~aseto prevent a transmitter underflow condi-

.\\>
tion$:<$,~u.,

“~r$}>~
~$,t}k..t
~~~ Synchronization Characters (Strip Sync), Cl Bit 2 –

If the Strip Sync bit is set, the SS DA will automatically strip
all received characters which match the contents of the Sync
Code Register. The characters used for synchronization (one
or two characters of sync) are always stripped from the
received data stream.

Clear Synchronization (Clear Sync), Cl Bit 3 – The Clear
Sync control bit provides the capability of dropping receiver
character synchronization and inhibiting resynchronization.
The Clear Sync bit is set to clear and inhibit receiver syn-
chronization in alf modes and is reset to zero to anable resyn-
chronization.

put. PC1, when high, selects the Sync Match mode. PC2
provides the inhibit/enable control for the SM/~ output
in the Sync Match mode. A one-bit-wide pulse is generated
at the output when PC2 is “U’, and a match occurs between
the contents of the Sync Code Register and the incoming
data even if sync is inhibited (Clear Sync bit=”1 “). The
Sync Match pulse is referenced to the negative edge of Rx -
CLK pulse causing the match (see Figure 31.

The Data Terminal Ready (~) mode is selected when
PC1 is low. When PC2= “l” the SM/~output= “V’ and
vice versa. The operation of PC2 and PC1 is summarized in
Table 1.

l-Byte/2-B~e Transfer (1-Byte/2-Bwe), C2, Bit 2 –
When l-Byte/2-Byte is set, the TDRA and RDA status tits
will indicate the availabitliy of their respective data FIFO
registers for a single-byte data transfer. Alternately, if
l-Byte/2-Byte is reset, the TDRA and RDA status bits in-
dicate when two bytes of data can be moved without a se-
cond status read. An intervening Enable pulse must occur
between data transfers.

Word Length Selects (WS1, WS2, WS3), C2 Bits 3, 4, 5
- Word Length Select bits W S1, W S2, and WS3 select
word lengths of 7, 8, or 9 bits including parity as shown in
Table 1.

Transmit Sync Code on Undetilow (Tx Sync], C28it 6 –
When Tx Sync is set, the transmitter will automatically send
a sync character when data is not available for transmission.
If Tx Sync is reset, the transmitter will transmit a Mark
character (including the parity bit position) on underflow.
When the underflow is detected, a pulse approximately one
Tx CLK high period wide will occur on the underflow output

—



if the Tx Sync bit is set. Internal parity generation is inhibited state of the CTS input. The Clear ~ control bit does not

during underflow except for sync code fill character affect the CTS input nor its inhibit of the transmitter section.

transmission in 8-bit plus patity word lengths. The Clear CTS command bit is self-clearing, and writing a
“U’ into this bit is a nonfunctional operation.

if:

1.

2.

3.

4.

5

Error Interrupt Enable (EIE}, C2 Bit 7 – When EIE is set,
the ~ status bit will go high and the ~Q output will go low Clear Transmit Underflow Status (CTUF), C3 Bbt$3 –

When a “l” is written into the CTUF status bit, t~@~~&bit

A receiver overrun occurs. The interrupt is cleared by and its associated interrupt are reset. The CT&?~~%and

reading the Status Register and reading the Rx Data bit is self-clearing and writing a “O” into this &$~~,~.Monfunc-~.,?..
~. tional operation.

,4.*“ ,,,~....,.:.,*:...,,:

DCD input has gone to a “l”. The interrupt is cleared
.,, *\,,J\. .:,,,{,,.:,’

by reading the Status Register and reading the Rx
%q$~’~~?

SYNC CODE REGISTER Rs::~$~**”
Data FIFO.
A parity error exists for the character in the last loca-
tion (#3) of the Rx Data FIFO. The interrupt is cleared
by reading the Rx Data FIFO.
The CTS input has gone to a “1”, The interrupt is
cleared by wrhing a “l” in the Clear ~ bit, C3 bit 2,
or by a Tx Reset.
The transmitter has underflowed (in the Tx Sync on
Underflow mode). The interrupt is cleared by writing a
“l” into the Clear Underflow, C3 bit 3, or Tx Reset.

When EIE is a “V’, the IRQ status bit and the ~ output
are disabled for the above error conditions. A low level on
the RESET input resets EIE to “U’.

..:>$.,,. ,.:,,!

The Sync Code Register is a$ 8-&~7egister for storing the
programmable sync code re@it~ for received data character
synchronization in the:J~~~&~ydc-character and two-sync-
character modes. T~g;$#h$*Code Register also provides for
stripping the syn~~f!~~y~~facters from the received data (a
programmable opdk~”as well as automatic insertion of fill
characters i~~~~~{$ransmitted data stream. The Sync Code
Register i,a%$%;ihzed for receiver character synchronization
in the .~~rnal sync mode; however, it provides stora9e of
recei$~~s~~$%hand transmit fill characters.
,~The”’@ync Code Register can be loaded wh~ AC2 and

,R@.~%are a “l” and “O”, respectively, and R/W = “O’ and
,~i~~ ~ ,,~,,

!.

“’The Sync Code Register may be changed after the detec-‘~i,$,:h.\?.>.~,.,. .~-!;,‘.
CONTROL REGISTER 3 (C3) $$;~f tion of a match with the received data (the first sync code

Control Register 3 is a 4bit wrhe-only register which can .k. having been detected) to synchronize with a doubl~word
be programmed from the data bus whe RS =”1 ~~tan@
Rl~= “0’ and Address Control bit AC1 = “%:%~.and
AC2=’’U’.

@ernal/internal Sync Mode Conrol (E/ l~,@ll~?&, Bit O
— When the E/i Sync Mode bit is high,~fiw$-w<~ is in theP.\4.,;,. ‘3’
external sync mode and the receiver s~~$$P12ation lo9ic is
disabled. Synchronization can be a@~!~~M%Y means of the
DCD input or by starting Rx CLK,$??h~Wfipoint of data bit O
of a cahracter with DCD lg.~,~~~{$ the transmitter and
receiver sections operate a*&~ar$lel – serial converters in
the External Sync mo~~?’k<~~%.~~learSync bit in Control
Register 1 acts as a rec~~$jkync inhibit when high to pro-
vide a bus control~~~ inhi%it. The Sync Code Register can
serve as a trans~l~~~;.$11 character register and a receiver
match reqista’~a~is’’mode. A “low” on the RESET input
resets the Fl~~ync”’Mode bit placing the SSDA in the inter-

,,$@$~S.$c-Character/Two-Sync-Character Mode Control
W,($@/2-Sync), C3 Bit 1 – When the l-Sync/2-Sync bit is
%~${~khe SSDA will synchronize on a single match between
‘;’;&e received data and the contents of the Sync Code

Register. When the l-Sync/2-Sync bit is reset, two suc-
cessive sync characters must be received prior to receiver
synhnchronization. If the second sync character is not
detected, the bit-by-bit search resumes from the first bit in
the second character. See the description of the Sync Code
Register for more details.

Clear ~ Status (Clear CTS), C3 Bit 2 – When a “l” is
written into the Clear ~ bit, the stored status and interrupt
are cleared. Subsequently, the CTS status bit reflects the

sync ~attern. (This sync code change must occur prior to the
completion of the second character. ) The sync match (SM)
output can be used to interrupt the MPU system to indicate
that the first eight bits have matched. The service routine
would then change the sync match register to the second
half of the pattern. Alternately, the one-sync-character mode
can be used for sync codes for 16 or more bits by using soft-
ware to check the second and subsequent bytes after
reading them from the FIFO.

The detection of the sync code can be programmed to ap-
pear on the Sync Match/~ output by writing a “l” in PCI
(C2 bit 01 and a “O” in PC2 (C2 bit 1). The Sync Match out-
put will go high for one bit time beginning at the character in-
terface between the sync code and the next character (see
Figure 3).

PARITY FOR SYNC CHARACTER

Transmitter

Transmitter does not generate parity for the sync
character except 9-bit mode.

9-bit (8-bit + parity ).. .8-bit sync character+ parity
8-bit (7-bit + parity ).. .8-bit sync character (no parity)
7-bit (6-bit + parity ).. .7-bit sync character (no parity)

Receiver

A r Synchronization

Receiver automatically strips the sync character(s) (two
sync characters if’2 sync’ mode is selected) which is used to
establish synchronization. Patity is not checked for these
sync characters.

@
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After Synchronization Is Established

When ‘strip sync’ bit is selected, the sync characters (fill
characters) are stripped and parhy is not checked for the
stripped sync (fill) characters, When “strip sync” bit is not
selected (low), the sync character is assumed to be ncrmal
data and it is transferred into FIFO after Daritv checking.
(When non-parit~/ format is selected, parity is not checked. !

WSO-WS2

strip sync {Data Format)
(Cl, Bit2) (C2, Bim3-5)

1 x No transfer of sync code
No parity Check of sync code

o With Parity
●Transfer daia and sync codes

Parity check

o Without Parity
‘Transfer data and sync codes

No parity check

.Subsequent to synchronization.

It is necessary to consider parity in the selected sync
character in the following cases. Data Format is (6+ parity),
(7+ parity), strip sync is not selected (low), and when sync
code is used as a fill character after synchronization.

The transmitter sends a sync character without parity, but
the receiver checks the parity as if it is normal data.
Therefore, the sync character should be chosen to match the
parity check selected for the receiver in this special case. See
the following section for unused bit assignment in short-
word length.

Unused data bits for short word lengths will be handled as
“don’t cares.” The parity bit is not transferred over the data
bus since the SSDA generates parity at transmission.

When an Underflow occurs, the Underflow character will
be either the contents of the Sync Code Register or an all
“1 ‘s” character. The underflow will be stored in the S~,tus
Register until cleared and will appear on the Underf16%*-
put as a pulse approximatley one Tx CLK high p,&:@<~@~de.

~..,. *..,,.....~,i.+,~+>:.$,~
STATUS REGISTER (S)

s:;:..,,.~.,!.,s.,, ,%~t;&~$~,’‘\.<,
The Status Register is an 8-bit read@~!Y .f.@ister which

provides the real-time status of the S$Q$~~n@the associated
serial data channel. Reading the ~~:t$$ Register is a non-
destructive process. The met~ld &$*”Clearing status bits
depends upon the function’~~~~ bit represents and is
discussed for each bit in J@~?Ws?er..+-:;+5,;/3{?,,,.,*>..>\i,+

Receiver Data Avak% WDA), S Bit O – The Receiver
Data Available sta~us:”&&~dicates when receiver data can be
read from the ~,<’~,ta FIFO. The receiver data being present
in the last re@ti@:,~3~ of the FIFO causes RDA to be high for
the 1-byte $~n~ mode. The RDA bit being high indicates
that th~~lt~tlWo registers (#2 and #3) are full when in the
2-by$e tr~~fer mode. The second character can be read
W;#qti: a second status read (to determine that the

~~~{a$~er is available). An E pulse must occur between reads
+>,~$qf?$e Rx Data FIFO to allow the FIFO to shift. Status must

a:~k:.be read on a word-by-word basis if receiver data error check-

RECEIVE DATA FIRST-IN FIRST-OUT REGISTER (Rx Data ,?
“C~t ing is important. The RDA status bit is reset automatically

when data is not available.
FIFO) >,i:’!,:,t,,

The Receive Data FIFO Register consists of t~r,~~8~~t
registers which are used for buffer storage of re~!,W:~&ata.
Each 8-bit register has an internal status bit ~d~& Tdnitors
its full or empty condition. Data is always ~aw~~dd from a
full register to an adjacent empty registag&~~,$$?~nsfer from
register to register occurs on E pulseq$,,~~ ~DA status bit
will be high when data is available ~’~fh’~:~t location of the
Rx Data FIFO. <<.J.~)..‘>$~,,<,,.:,i;,‘!!.~t,l.+

In an Overrun condition, tha$$ve~unning character will be
transferred into the full fir~t*~~~w*of the FIFO register and

..:i.
will cause the loss of that~t$ character. Successive over-
runs continue to ove@~$e th$”first register of the FIFO. This
destruction of data?/~~@?cated by means of the Overrun
status bit. The ,m~.~:n bit will be set when the overrun oc-
curs and rema$~~t bntil the Status Register is read, follow-
ed by a rea:~:,@@t~eRx Data FIFO.

Unus@ d~’~ bits for short word lengths (including the
pati~~~M*@ appear as “US” on the data bus when the Rx
Data@h@ is read.
,;..:,$,,.,. .*:*.,,,
...~i\~.,.>!,“?,

T~xtiSMIT DATA FIRST-IN FIRST-OUT REGISTER {Tx
D~a FIFO)

The Transmit Data FIFO Register consists of thee 8-bit
registers which are used for buffer storage of data to be
transmitted. Each 8-bit register has an internal status bit
which monitors its full or empty condition. Data is always
transferred from a full register to an adjacent empty register.
The transfer is clocked by E pulses.

The TDRA status bit will be high if the Tx Data FIFO is
available for data.

MOTOROLA

Transmitter Data Register Available (TDRA), S Bit 1 –
The TDRA status bit indicates that data can be loaded into
the Tx Data FIFO Register. The first register (#1) of the Tx
Data IFFO being empty will be indicated by a high level in the
TDRA status bit in the 1-byte transfer mode. The first two
registers (#1 and #2) must be empty for TDRA to be high
when in the 2-byte transfer mode. The Tx Data FIFO can be
loaded with two bytes without an intervening status read;
however, one E pulse must occur between loads. TDRA is
inhibited by the Tx Reset or RESET. When Tx Reset is set,
the Tx Data FIFO is cleared and then released on the next E
clock pulse. The Tx Data FIFO can then be loaded with up to
three characters of data, even though TDRA is inhibited.
This feature allows preloading data prior to the release of Tx
Reset. A high level on the ~S input inhibits the TDRA
status bit in either sync mode of operation (one-sync-
character or two-sync-character). ~S does not affect
TDRA in the external sync mode. This enables the SSDA to
operate under the control of the ~ input with TDRA in-
dicating the status of the Tx Data FIFO. The ~ input does
not clear the Tx Data FIFO in any operating mode.

Data Carrier Detect (DCD), S Bit 2 – A positive transition
on the DCD input is stored in the SSDA until cleared by
reading both Status and Rx Data FIFO. A “l” written into Rx
Rs also clears the stored DCD status. The DCD status bit,
when set, indicates that the ~ input has gone high. The
reading of Status followed by reading of the Receive Data
FIFO allows Bit 2 of subsequent Status reads to indicate the
state of the ~ input until the next positive transition.

Semiconductor
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Motorola reserves the right to make changes 10anv products herein to improve reliabllitv, function or design Motorola does not assume anv Iiabilitvarising

out of the application or use of anv product or circuit described herein; nelrher does It convey arrv license under Its patent r!ghts nor the rights of others.
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PACKAGE DIMENSIONS

CASE 71&M
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ICERAMIC)
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,
12. -—
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m ,3

~~ ~’:i,.ft –-

FLI

r— A —–_[%::d

‘F

H

;p%,,+:k. ,.~

IV

“
1,. ..::::::@:~]~

-k@#K::. J---

H 2LD $t$k,t~,:$?:rl!!,+,,$+.,?L.,c$“”*,,,*:;]?@Y..
NOTES : ‘Y;ti> ‘fljJ+,.@’”

1. Pq~i~$&P~OLERANCE OF LEAOS (0),
NOTE:

1. LEAOS TRUE POSITIONED WITHIN
SHAN~,B~WITHIN 0,25 mm (0.010) AT

0.25mm (0.Ola) OIA (AT SEATING
~+:)~l?kw?

>MAXIMUM MATERIAL CONOITION, IN

PLANE) AT MAXIMUM MATERIAL :$~~y~StATiON TO 5EATING PLANE ANO

CONOITION.
~/>* ‘;J+ji~ .fj~.~ * ~ ~ o T ~ ~ R.

... ,,,,

2. OIM “VTO CENTER OF LEAOS
: *,

J! 2. OIMENSION L TO CENT5R OF LEAOS‘$*+.*<.,;:,,:?*““
WHEN FORMEO PARALLEL. >,,.,.. ~-’, WHEN FORMEO PARALLEL.“:::]?,,$,

~k..
,1~ f,>. 3. OIMENSION B 00ES NOT INCLUOEMOLO

F LASH.!)$ ‘$*J,+,,,
MILLIMETERS INCHES ~~y~i,:+,,*,,$.. ,

OIM MIN MAX MIN MAX .~~;~ !,; ,,

A 27.64 3a.99 1,088 1.22a
*~, ~.
‘l$$ht,.,ut,$

8 14.73 15.34 o.58a o.6a4
~<<*., MILL! METE9S INCHES

$>’.
c

..,:* ,,,. ., ,,,:,,. ~
2.67 4.32 a.la5 a.17a .>*;: ~).<,.,,, OIM MIN I MAX MIN MAX

o 0.38 0.53 a,o15 a.a21 ‘$${ A 31.37 32.13 1.235 1.285

F 0.78 1.40 a.03a a.a55
8 13.72 14.22 o.54a a.560,$,,.\*

G 2,M BSC a.loo BSC
,,tii~ .,! c 3.94 5.a8 0.155 o.2ao

H 0.76 1.78 a.03a a.a7a
,++.,$$,,, o a.36 a.56 a.o14 a.a22

.+i(~,,>
J a.2a o.3a a.ao6 a.al 2

F 1.a2 1.52 a.a40 o.afia“’:;:., ~

K

,.,,

2.54 4.57 a.100 a.lBo
,...

l:*.>:,:::?J,~$*i G 2.54 8SC a.laa BSC

L 14.99 I 5.49 a.59a a.81a ,tf,’ H
~fi;>

1.65 I 2.a3 a.a65 o.a8a

M - lao _ 100
,.<? $ ., J a.2a I a.38 a.oa8 a.al 5

~$),:(jy* ,*+Z
N 1.02 1,52 o.04a o.06a .

K 2.92 I 3.43 a.115 a.135
L

..t!e):.t*+-.?.>,.,,,
~!),,.~?.. ...<.,, -. 15.24 BSC o,6aa BSC

,~,.>..>. .:,::,, .. ...
M 00 150 an 150,:1 ~$$,~..+s.,..

~~,$,..,, . *, N\\:,~,,, a.51 I 1.a2 o.a20 I a.a4a
S!+.

~<*A ;.$
,,..,:.):3.’ ‘* :, 1“”

~Ji +,.
*$t.,,.$:,;:t<J, ~.l$$

y: *,$

‘?:~\~,,., ,.:,,,,.&-.~<Q:ciy,.t

,.? ‘ =] c“’’””

,tJ;*3\;;y*
~~:..,?s><.l., \i \

>>‘qf ,:‘---.$.:$,,,,... \
,+.:l/. ‘~a.~.~...~ A

~>~ ‘?\-
SEATING PLANE

. . , +$*,>> .,3!
q ~F

~-$\\.,:,i\ ..,, ,,,?e.
,~.,;;,>,’..~~{:+i!

1.!\ [~=y
,.:+,$ _—

S,;.i,,.

JGL ‘L”
-r~+~ ~ L ?AL

K

H

MILLIMETERS INCHES
NOTES:

DIM MIN MAX MIN MAX
1. OIM “L’TO CENTER OF

A 31.24 32.77 1.23a 1.29a LEAOSWHEN FORMEO

B 12.7a 15.49 a.5oa a.61a PARALLEL.

c u,a6 5.59 a.160 0.220 2. LEAOS WITHIN a.13 mm

o a,4i 0.51 o.a16 o.02a (a.aa5) RAOIUS OF TRUE
F 1,27 1.52 a.a5a a.06a POSITION AT SEATING
G 2.54 BSC a.laa fist PLANE AT MAXILIUM
J a.20 a.3a o.aa8 0.012 MATERIAL CO NO ITION.
K 2.29 4.a6 a.a9a o.I6o

L
(WHEN FORMEO PARALLEL)

15,24 BSC a.6aa Bsc

M 00 15° 0° 150

N 0.51 1.27 a.a2a a.050

@
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