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PRELIMINARY

TANDARD MICROSYSTEMS

ORFORATION

Twenty Pin UART (TPUART)

PIN CONFIGURATION

ZATURES
Single Chip UART With Baud Rate Generator
Asynchronous Operation
_16 Selectable Baud Rate Clock Frequencies
(Internal)
—External 16x Clock (100 KBaud)
—Character Length: 7 or 8 Bits A
—1 or 2 Stop Bit Selection x x aly
. , Do 1 200 Ve
i Small 20 Pin DIP (300 mll). or PLCC P o g2 ol Py
| Full or Half Duplex Operation TFid e 13 B cLock s g3 180 CP,
. Vv 20 12000 RO O ¢ 170 TX
] Double Butfering of Data ;‘ - 0’ o, d s 188 AX
(] L]
] Programmable Interrupt Generation o B GND g: E 3 :i ﬁ%
1 Programmable Modem/Terminal Signals cs E o WA g 12b cLock
9 1 >
1 0dd or Even Parity Generate and Detect ano 10 117 0,
] Parity, Overrun and Framing Error Detection g adjg
' Package 20-pin DIP
1 TTL Compatible Inputs and Qutputs Package: 20-pin PLCC
1 High Speed Host Bus Operation
(with no wauit state)
1 Low Power CMOS
J Singte ~ 5V Power Supply
GENERAL DESCRIPTION
“he COM81C17 TPUART is an asynchronous only recei- TPUART will signal the processor via interrupt when it has
rer/ transmitter with a builtin programmable baud rate gen- completely transrmutted or received a character and reguires
srator housed in a twenty pin package. The TPUART service. Complete status information s available to the pro-
‘ecelves senal data streams and converts them into paral- cessor through the status register. The TPUART features
el data characters for the processor. While receiving serial two general purpose control pins that can be individuaily
iata, the TPUART will also accept data characters fromthe programmed to perform as terminal or modem controt,
srocessor in paraliel format and convertthemnto senal for- handshake signals.
mat along with start, stop and optional panty bits. The
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FIG. 2A. 5.0688 MHz CRYSTAL OSCILLATOR CIRCUIT
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TABLE 1 — DESCRIPTION OF PIN FUNCTIONS

JPPINNO | NAME SYMBOL | DESCRIPTION
1,2.5-7 DATA BUS D.-0- An 8 bit bi-directional DATA BUS s used to interface the TPUART o the
9 11-12 processor Data Bus.

3 CHIP SELECT CsS A low level on this input enables the TPUART for reading and wnting to
the processor. When CS 1s high, the DATA BUS s in ugh impedance
and the WA and RD will have na effect on the chip.

4 READ DATA RD A low pulse on this nput (when CS is low) enables the TPUART to place

STROBE the data or the status information on the DATA BUS.
8 WRITE DATA WR A low pulse on this input (when CS is low) enables the TPUART 10
STROBE accept the data or control word from the DATA BUS into the TPUART.

10 GROUND GND Power Supply Retum

13 CLOCK CLK External TTL Clock Input (See Tabie 2)

14 INTERRUPT INT An Iinterrupt request is asserted by the TPUART when an enabled cond:-

REQUEST ton has occurred in the Status Register. This Is an active low. open drain
output. This pin has an internal pullup register.

15 REGISTER RS Ounng processor to TPUART communications, this input is used to ingt-

SELECT cate which internal register will be selected for access by the processor.
When this input 1s low, data can be written to the TX Holding Butter or
data can be read from the RX Holding Register. When this input is high
control words can be wntten to the Control Register or status information
can be read from the Status Register.

16 RECEIVER RX This input is the receiver senal data. A high to low transition is required to

DATA initiate data reception.
17 TRANSMITTER X This output is the transmitted senal data from the TPUART. When a
’ DATA transmission 1s concluded, the TX line will always return to the mark
(High) state.
18 CONTROL CP1 This control pin 1s an input only pin. It can be programmed to pertorm the
PIN 1 functions of CTS or DSR/DCD.
19 CONTROL CcpP2 This control pin can be programmed to be either an input or an cutout.
PIN2 When in input mode, this pin can perform the functions of DSR/DCL.
When in output mode this pin ¢an pertorm the functions of DTR
or RTS.

20 POWER Vee -5V Supply Voitage

SUPPLY

UNCTIONAL DESCRIPTION

'ESETTING THE TPUART

he TPUART must be reset on power up. Since there 1s no
xternal pin allocated for hardware reset, this is accom-
lished by wnting a One (HIGH) followed by writing a Zero
-OW) to the Control Register bit 7. Following reset. the
PUART enters an idle state in which it can nesther transmit
or recelve cata.

NITIALIZING THE TPUART

he TPUART is intialized by wnting three controt words from
1e processor. Only a single address is set aside for Mode,
jaud Rate Select. Interrupt Mask and TX Buffer Registers.
‘or this to be possible. logic internal to the chip directs infor-
nation to its proper destination based on the sequence In
Huch itis wntten.

‘ollowing internal reset. the first write to address zero (i.e.
1S = 0) 1s interpreted as a Mode Control word. The second
vrite 1s interpreted as Interrupt Mask word. The third wnte
s Interpreted as Baud Rate Select. The fourth and all sub-
;equent writes are interpreted as wntes to the TX Bufter
legister.

There 1s one way in which control legic may return 10 anuc-
sating a Mcce. Interruot Mask ancd Bauc Sate Select

P

o]

words. This is following an interal reset. Foilowing initiali-
zation. the TPUART s ready to communicate.

PROGRAMMABLE CONTROL PINS

The TPUART provices two programmable control pins that
can be configured to perform as modem or terminal centrol
handshake signals. If no handshake signal is required. these
pins can be used as general purpose cne bit Input cr Qutput
ports.

CP1 -is an input cnly pin that can be programmed tc act
as the CTS (Clear To Send) handshake signal. wnere it will
disable data transmission by the TPUART after the con-
tents of the Transmit Shift Register is completety flushed
out. When programmed as 1. %Fﬁ will serve as a general
purpose 1 bitinput gort. The inverted state will e rerlected
in Status Register tit O (when programmed as CTSorgen-
eral purpase input Sit).

P73 - is an Input Output pin. When caonfigured as Qutout.
its state 1s directly centrolled by the host processor via wries
10 the Control Register. This wiil serve the puroose of mocem
and terminal hancsnake signals as RTS (Request To Send).
and DTR (Data Terminal Ready). When configurec as Incut.
ts inverted state 1s reflected in the Status Register oit 1 and
read by the crocesscr This will serve the ouroose of hanc-
snake signais &s OCC (Data Carmer Detect) ana ZSR (Datz
Set Reac)
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MODE REGISTER

THE ON CHIP BAUD RATE GENERATOR
The TPUART incorporates an on chip Baud Rate Genera-

BTz tor that can be programmed to generate sixteen of the most
0 CP2i1s RTS output  nonyiar baud rates. The TPUART also allows the bypass-
1 CP21sGPoutput  ing of the Baud Rate Generator by programming Mode
X CP2is GP input Register bit 3 to accept a 16X external clock. The Baud Rate
X CP21s GP input Generator will not assume any given baud rate upon power
up, therefore it must be programmed as desired. The fol-
lowing chart s based on a 5.0688 MHz CLOCK frequency.
TABLE 2-16X CLOCK
Clock Frequency =5.0688 MHz
Baud Rate’ Theoretical Actual Duty
Select Register Baud Frequency Frequency Percent Cycle
D, | DO, D, Rate 16X Clock 16X Clock Error % Divisor
o} o] 0] 50 0.8 KHz 0.8 KHz _ 50/50 6336
0 0 1 110 1.76 1.76 _ 50/50 2880
0 1 o) 134.5 2.152 2.1523 0.016 50/50 2356
0 1 1 150 2.4 2.4 _— 50/50 2112
1 0 0 300 4.8 48 _ 50/50 1056
1 0 1 600 9.6 9.6 -— 50/50 528
1 1 0 1200 18.2 19.2 —_ 50/50 264
1 1 1 1800 28.8 28.8 —_— 50/50 176
0 0] 0 2000 32.0 32.081 0.253 50/50 158
0 Q 1 2400 38.4 38.4 _ 5Q/50 132
0 i 1 0 3600 57.6 576 —_— 50/50 88
0 1e 1 4800 76.8 76.8 -— 50:90 66
1 o] 0] 7200 115.2 1152 -_ 50/580 44
1 0 1 9600 153.6 153.6 _ 48/52 33
1 1 Q 19.200 307.2 316.8 3.125 50/5Q 16
1 1 1 38.400 614.4 633.6 3.125 5050 8
REGISTER DESCRIPTIONS 4 PARITY ENABLE-The Mode Register bit 4 deter-

‘ABLE 3 ~ COM81C17 MODE REGISTER
DESCRIPTION (BITS 0-7)

DESCRIPTION

CP1-The Mode Register bit Q determines whether the
CP1 pin will be configured ta pravide the function of
CTS or wiil serve as a general purpose 1 bitinput port.
in either case. its state will be reflected in Status Reg-
Ister it 0.

0-CP1 = CTS 1-CP1 = GP INPUT

CP21/O-The Mode Register bit 1 determines whether
the CP2 pin will be configured as a general purpcse 1
bit output cort or will serve as a general purpose 1 bit
input port. When used as an inout, its state s reflected
10 the Status Register bit 1 When used as an output.
Its state 1s controfleg By the processar via the Control
Register tit 1.

0-CP2 = QUTPUT 1-CP2 = INPUT

mines whether panty generation and checking will be
enabled.

Q0 = PARITY DISABLE 1 = PARITY ENABLE

PARITY-The Moce Register bit § determines whether
odd or even panty wiil be generated and checked.

0 = EVEN PARITY 1 = QDD PARITY

# QOF DATA BITS~The Mode Register bit § deter-
mines the number of data bit that will be gresented in

each data character {(i.e. 7 or 8).
0 = 78BITS PER CHARACTER 1 = 8BITS PER

CHARACTER

STOP BITS-The Mode Register bit 7 determines how
many stop bits will trail each data urut {i.e. 1 or 2).

Q= 1STOPBIT 1 = 2STOP BITS
A data frame will consist of a start bit, 7 or 8 data bits,
an ootional panty bit. and 1 or 2 step bits.

CP2-The mode register tit 2 determines whether the
CP2 pin will be configured to provide the functon of
RTS or will serve as a genaral purpase 1 bit output
port.

0-CP2 = RTS 1—=CP2 = GP QUTPUT

TABLE 4 - COM81C17 STATUS REGISTERS

DESCRIPTION (BITS 0-7)

CLOCK SELECT-The Mace Register bit 3 dater-
mines wnether the internal Baud Rate Generator wiil
supply the TX and RX clocks or the clock on the clock
pin will be used as a 16X ctock. The Baud Rate Select
Regtster cantents will be cypassed when an external
16X clock i1s used.

0 = INTERNALCLCCK 1 = EXTERNAL CLOCK

116X)

DESCRIPTION

CP1-This reflects the inverted state of the control
pin CP1,

CP2-This 1s acuve only when the CP2 pin s pro-
grammed o te an inout. it Is set Dy its carresponding
input pin ana reflects the tnverted state of the con-
trol oin CP2. ‘Nhen the CP2 zin s orcgrammed as an

S I

© outsut s titus forced to a zero




© TX SHIFT REGISTER EMPTY-This signals the pro-
| cessor that the Transmit Shift Register is empty. A
| typical program will usually load the tast character
| of a transmission and then monitor the TX SHIFT
' REGISTER EMPTY it to determine when it1s a safe
' ' yme lor cisabhing transmission. This bitis set when the
' Transmitter Shift Register has completed transmus-
| sion of a character, and no new character has been
| loaded in the Transmit Buffer Register. This bitis also
i setby asserting internal reset. This bitis cleared by:
1
|

a. loading the TX Buffer Register

3 PARITY ERROR-This signals the processor that the
character stored in the Receive Character Butfer was
recetved with an incorrect number of binary “1" bits.
This bit1s set when the recetved character in the
Receiver Buffer Register has an incorrect panty bt
and panty has been enabled. This bitis cleared by:

a. setting Reset Errars in the Control Regrster
b. asserting intemal reset

4 OVERRUN ERROR-This 1s set whenever a byte
stored in the Receive Character Butfer is overwntten
with a new byte trom the Recetve Shift Register
before being transferred to the processor. This bit is
cleared by:

a. setting Reset Errors in the Control Register

b. asserting internal reset

5 FRAMING ERROR-This is set whenever a byte in the
Receive Character Buffer was received with an incor-
rect it format (0" stop bits). This bit is cleared by:

a. setting Reset Errors in the Control Register
b. asserting internal reset

6 TX BUFFER EMPTY-This signals the processor that
the Transmit Buffer Register is empty and that the
TPUART can accept a new character for transmission.
Thus bit1s set when:

a. a character has been loaded from the Transmit
Bufter Register to the Transmit Shift Register

b. asserting the TRANSMITTER RESET bitin the

l Control Regster

. asserting internal reset

This aitis cleared dy:

a. wnting to the Transmit Buffer Register
This 2i1t1s intiaily set when the transmitter logic is
enaclec by setting the TX Enable bitin the Controi
Register (alsa TX Bufter is empty because of reset).

Data can be overwntten if a consecutive wnte is per-
formeq white TX Buffer Emoty Is zera.

TABLE 5- COM81C17 CONTROL REGISTER
DESCRIPTION (BITS 0-7)

BIT | DESCRIPTION

0 Not Used (test mode bit. must be Zero)

1 CP2-This bit controls the CP2 output pin Data at the
output is the logicai complement of the register data
When the CP2 bitis set. the CP2 pin1s torced low
When CP21s RTS. a 1 to 0 transition of the CP2 bit will
cause the CP2 pin to go high one TXc time after the
last senal bit has been transmitted.

2 RX ENABLE-This tit when reset will disable the set-
ting of the RX BUFFER FULL bitin the Status Register
which informs the processor of the availability of a
recelved character in the Receive Buffer Register. The
errar bits in the Status Register wiil be clearea and will
remarn cleared when RX s disabled.

3 RX RESET-This will reset the receiver block only.

TX RESET-This will reset the transmitter block only.

S | TX ENABLE-Data transmussion cannot take place by
the TPUART uniess this bit 1s set. When this bitis reset
(disable}, transmission wilt be disabled only after the
previously wntten data has been transmutteg.

6 RESET ERRORS—This bit when set will reset the par-
ity, overrun, and framing error bits in the Status Regts-
ter. No latch is provided in the Cantrof Register for
saving this bit; therefore there 1s no need to clear it
(error reset = d6.RS. WR).

7 | INTERNAL RESET-This bit enables the resetting of
the internal circuitry and initializes access to address 0
to be sequenual.

INTERRUPT MASK REGISTER DESCRIPTION
This is an eight bit write only register which is loaded by the
processor. These bits are used ta enable interrupts from the
corresponding bits in the Status Register. This register IS
reset with internal reset.

REGISTER DECODE & TRUTH TABLE

The TPUART provides unique decode capability o three of
the seven internal processor accessible register. These are
the RX Buffer Register (read only), the Status Register (read
only) and.the Control Register (wnte only). The other four
registers (write only) are deccded In a sequenual manner
following reset.

IS

i RX BUFFER FULL-This signals the processor that a
., completed character Is present in the Receive Buffer
Regster for transfer to the processor. This bit s set
| when a character has been lcaded from the recaive
| desenauzation logic 0 the Receive Butter Register.

; This oitis cleared oy.

a. reacing the Recewve Buffer Register
i b.asserung the RECEIVER RESET bitin the
? Controt Reg:ster

¢. asserting internal reset

DECODE TRUTH TABLE
RS RD WR CS
e 0 1 0 READ RXBUFFER REGISTER
o 1 0 0 WRITETO T TXBUFFER REGISTER
Tt 0 1 0 READ STATUS REGISTER
11 0 0 WRITE TOCONTROLREGISTER
X X X 1 DATABUSINTRISTATE

The first wnte to aadress zero (RS = Q) will access the Mcce
Register. the sacond will access the Interrupt Mask Regis-
ter, the third will access the Baud Rate Select Register. the
fourth and ail suosequent writes will access the TX Buffer
Register.

NTERNAL REGISTER SELECT

‘oilowing reset. the decode sequence of writes to address
s as follows:

1S0 — selects the Maoce Control Register

1S1 - selects the Interruct Mask Register -
182 - selects (he Bauc Rate Select Register
1S3 - selects the TX 2ufter Begister

AFTER RESET

AFTER FIRST WRITE
AFTER SECOND WRIT
AFTER THIRD WRITE
ALL SUBSESUENT WRITES

- w220l D
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\XIMUM GUARANTEED RATINGS™

Dperating TemMPerature RaNGE . ... ittt ittt e e e, e e 0to 70°C
30rage TemMPEratUIE FaNgE . oottt ettt e et e, - 5510 150°C
‘ead Temperature (Soldenng, 10 SECONAS) ... ...vitnet ettt et et e e e e e e e e +325°C
d0SIIVE VO EGE O @MY DI, ottt e ittt et e e e e e e e e e e Ve + 0.3V
Jegative Voltage on any pin, with reSpect 1o groUnd. .. ... . i e e e e e -0.3Vv
=% 3 4 18 o -7V

2sses apbove those listed may cause permanent damage to the device. This is a stress rating only and functional operation of the
ce at these or any other condition above those indicated in the operational sections of this specification is not implied.

TE: When powenng this device from the laboratory or system power supplies, it is important that the Absolute Maximum Ratings
e exceeded or device failure can result. Some power supplies exhibit voitage spikes or “glitches” on their outputs when the AC
eris switched on and oft. In addition, voitage transients on the AC power line may appear on the DC output. If this possibility exists,
suggested that a clamp circurt be used.

BLE 6 -ELECTRICAL CHARACTERISTICS
= O°C to '+'70°C Vcc =50V = 5%

IAMETER SYMBOL MIN TYP MAX
CHARACTERISTICS
VINPUT VOLTAGE Ve 0.8
H INPUT VOLTAGE Va 2.0
VOUTPUT VOLTAGE Ve 0.4
HOUTPUT VOLTAGE Ven 2.4
JT LEAKAGE CURRENT I =10
JT CAPACITANCE Cw 10
VER SUPPLY CURRENT lee 15
ABOL DESCRIPTION MIN TYP MAX UNITS
CHARACTERISTICS
TECYCLE
CS.RSto WR | setup time 50 ns
CS, RS hoid ime to WR 1 0 ns
WR puise width 100 ns
Data BUS in setup time to WR | 75 ns
Data BUS in hoid time to WR | 10 ns
\D CYCLE
CS.RSto RD | setup ime 50 ns
CS. RS hoid ime to RD 1 0 i ns
RD puise wicth 100 ns
Data access tme from RD | 0 60 ns (@ 50pf max
Data hold tme from RD | 0 80 ns /@ 50pf max
{ERAL TIMING
Reset Puise Width | 1.0 ! us
_C_P1 active to INT _ : 300 | ns @ 25pf
WR nsing edge to CP2 change f ! 200 i ns
CP1, CP2 puise width 1.0 | X ' us
Read Wnte Interval | 100 l : ns
, CP2 data ? i !
Rise Time f { : 30 ? ns @ 25pt
Fall Time i ‘ : 30 i ns GRLT
k Frequency : i ’ |
Rise Time ! | 30 ’ ns
Fall Time ' l 30 ! ns
Internal Baud Rate Mode i l 11.0 | MHz
Externat Baud Rate Mode ! ! 1.6 MHz
Duty Cycle ' 40/60 ' %
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VDARD MICROSYSTEMS
PORATION e

Circunt diagrams utilizing SMC products are included as a means of rllustranng typical semicanductor accl-
cations consequenty comoiete intormanon suthcient for construction pUrooses 1S Not necessanty given The
'‘ntormation has Deen caretully checxed andg I1s betieved (0 De entirelv rehacie However No responsSICINTY 1S
assumed for inaccuracies Furthermore such informanon coes not convey 3 the purchaser of (he semiccn-
Suctor cewvices Cescnbed any icense under e catent - gnts 3t SMC cor 3:~ers SMC reserves the nigrt °2
make changes at any ime in grcer "0 IMSrove CesICN arc succ!y "re Dest SJCuUC: Zossitie
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