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Philips Semiconductors

Universal asynchronous receiverffransmitter (UART)

DESCRIPTION

The Philips Semiconductors SCC26881 Universal Asynchronous
Recelver/Transmitter (UART) is a single-chip CMOS-LSI
communications device that provides a full-duplex asynchronous
receiverfransmitter. It is fabricated with Philips Semiconductors
CMOS technology which combines the benefits of high density and
low power consumption.

The operating speed of the receiver and transmitter can be sslected
independantly as one of 18 fixed baud rates, & 16X clock derived
from a programmable counterfiimer, or an external 1X or 16X clock.
The baud rate generator and counterftimer can operate directly from
a crystal or from external clock inputs. The ability to independently
program the operating speed of the receiver and transmitter make
the UART particuiary attractive for dualkspeed channel applications
such a5 clustered terminal systems.

The receiver is quadruple buffered 1o minirmize the potential of
receiver ovarrun or o reduce interrupt everhead in interrupt driven
systems. In addition, a handshaking capability is provided o disable
a remote UART transmitter when the recsiver buffer is full.

The UART provides a power-down mode in which the oscillator is
frozen but the register contents are stored. This resulls in reduced
power consumption on the order of several magnitudes.

The UART is fully TTL compatible and cperates from a single +5V
powsar supply.

FEATURES
2 Full-duplex asynchronous receiverAransmitter
# Quadruple buffered receiver data register

2 Programmabile data format:

~ 5to 8 data bits plus parity

- Qdd, even, no parity of force parity

— 1. 1.5 or 2 stop bits programmable in 1/16-bit increments
2 16-bit programmabie Counter/Timer

& Raud rate for the recebver and transrmiiter selectable from:
- 22 fxed raies: 50 o 115, 2K baud
- Mon-slandard rates o 1152 kb

- Mor-standard yser-defined rate derived from orogrammabie
timar/ counter

— External 1X or 16X clock
@ Parity framing, and overrun detection
® False start bit detection
2 Line break detection and generation

® Programmable channel mode

Normal (Tull-duplex)
Automatic echo
Local loophack
Remote Loophack

2 Mutti-function programmable 16-bit counterftimer
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PIN CONFIGURATIONS
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Figure 1. Fin Configurations

# Single interrupt output with seven maskable interrupting
conditions

@ On-chip crystal oscillator
® Low power mode

2 TTL compatible

@ Single +5Y power supply

® Commercial (0°C to +70°C) and indusirial (-40°C to +85°C)
temperature versions available

2 S0L, PLCC and 300 mil wide DIP packages available
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CRDERING INFORMATION

COMMERCIAL INDUSTRIAL
PACKAGES Veg = +5V +10%, Vog = +5V £10%, VERSION
Ta = 0°Cio +70°C Ta = —40°C to +85°C
24-Pin Plastic Dual In-Line Package (DIF) SCC2891ACIN2Z4 SCC2Ze91TAETNZ4 SOT222-1
28-Pin Plastic Leaded Chip Carrier (PLCC) Package SCC2e01ACTAZS SCC2EI1AE1AZE SOT261-2
24-Pin Plastic Small CGutline Large (S0L) Package SCC2891ACTD24 SOT137-1
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Figure 2. Block Diagram
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PiN DESCRIPTION

FiN NO.
MNEMONIC TYPE | NAME AND FUNCTION
P FLCC
DO-D7 22-15 § 27,25, | Data Bus: Active-high 8-bit bidirectional 3-5Siafe data bus. B Oisthe L5B and hit 7 is the

24, MSB. All data, command, and status transfers between the CPU and the UART take place
22-18 over this bus. The direction of the transfer is controlled by the WRN and RDN inputs when
the CEN input is low. When the CEN input is high, the data bus is in the 3-State condition.

CEN 14 17 Chip Enable: Active-low input. When low, data transfers between the CPU and the UART
are enabled on D007 as controlied by the WRN, RDN and AD-AZ inputs. When CEN s
high, the LIART is effectively isolated from the data bus and DO-D7 are placed in the 3-State
condition.

WRN 23 28 Write Strobe: Active-low input. A low on this pin while CEN is low causes the contents of
the data bus to be transferred to the register selected by A0-AZ. The transfer occurs on the
tralling (rising) edpe of the signal.

RN 1 2 Read Strobe: Active-low input. A low on this pin while CEN 18 low causes the contents of
the register selected by AD-A2 o be placed on the deta bhus. The read cycle begins on the
teading (Talling) edge of RDN.

AD-AZ &6 11-9 i Address Inputs: Active-high address inputs (o select the UART registers for readfurite
operations.,

RESET 11 14 | Reset: Master reset. A high on this pin clears the status register (SR, the inferrupt mask
register (IMR), and the interrupt stalus register (I8R), sets the mode register pointer to MR,
and places the receiver and transmitier in the inactive state causing the TxD output o goto
the marking (high) state. Clears Test modes.

INTRN 13 18 (8] Interrupt Request: This active-low output is asserted upon occurence of one or more of
seven maskable interrupting conditions. The CPU can read the interrupt status register to
determine the interrupting condition{s}. This open-drain output requires a pull-up resistor.

KICLK g 12 Crystal 1: Crystal connection or an external clock input. A crystal of a clock the appropriate
frequency (nominally 32.6864 MHz) must be supplied at all times. For crystal connections see
Figure 7, Clock Timing.

X2 10 13 | Crystal 2: Crystal connection. See Figure 7. I a crystal is not used it is best to keep this pin
not connected although it s permissible to ground it

RxD 2 3 | Racslver Serial Data Input: The least significant bit is received first. If external recelver
clock is specified, this input is sampled on the rising edge of the clock.

T 3 4 (8] Transmitter Serial Data Cutputl: The lzast significant bit is transmitted first. This ouiput is

held in the marking (high) condition when the transmitter is idle or disabled and when the
UART is operating in local loopback mode. If external transmitter is specified, the data is
shifted on the falling edge of the tranamitter clock.

MPO 4 5 0] Multi-Purpose Quiput: One of the following functions cap be selzcted for this output pin by
programming the auiliary control register:

RTSN — Reguest {0 send active-iow culpud. This ouiput is asserted and negated via the
command register. By appropriaie programming of the mode registers, RTSN can be pro-
grammed to be automatically reset after the character in the transmitter is completely shifted
of when the receiver FIFO and shift register are full,

CIPG — The counterfimer oulput.

TxC1X - The 1X clock for the transmitiar

TxC16X — The 16X clock for the transmitter.

R¥EC1X — The 1X clock for the receiver.

RECA6X — The 16X clock for the receiver.

TxRDY - The transmitter holding register emply signal. Active-low output. (Open drain)
ReROY/IFFULL — The receiver FIFO not emptyffull signal. Active-low output. (Open drain)

MP! 5 5] Multi-Purpose Input: This pin can serve as an input Tor one of the following functions:
GPl ~ General purpose input. The cuirent state of the pin can be determinad by reading the
18R.

CTSN - Clear-to-send active-low input.

CTCLK - Counterdimer external clock input.

RTCLK — Recelver and/or transmitter external clock input, This may be a 1X or 16X clock as
programmed by CSR[3:0] or CSR[7:4]

Fin has an intemal Ve pull-up device suppiving 1 to 4 pA of current.

Vee 24 1 | Power Supply: +5V supply input.

GND 12 15 | Ground

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Philips Semiconductors Product data sheet

Universal asynchronous receiverftransmitter (UART) SCC2691

ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER RATING URIT
Ta Cperating ambient temperature range? MNote 4 G
Tsta Storage temperature range -8510 +150 °C
Voo Voitage from Ve to GND3 -05t0+7.0 A4
Vg Voltage from any pin to ground?® —0.510 Ve £10% v
Pp Power Dissipation 300 miy
NOTES:

1. Sfresses above those listed under Absclute Maximum Ratings may cause permanent damage to the device. This is a siress raling only and
functional operation of the device at these or any other condition above those indicated in the operation saction of this specification is not
implied.

2. Foroperating at elevated temperature, the device must be deraled based on +150°C maximum junction temperature.

3. This preduct includes circuitry specifically designed for the protection of its internal devices from damaging effects of excessive stalie
charge. Monetheless, it s suggested that conventional precautions be taken (o avold apphving any voltages larger than the rated maxima.

4. Parameters are valid over specified temperature range. See Ordering information table for applicable operaling temperature and Ve supply
range.

DC ELECTRICAL CHARACTERISTICS 29

LEITS
BYMBOL PARAMETER TERT CONMTIONS - LENET
iey Tyn Max
WL ot fow voltage 0.5 W
Vi inout high voltage
All except X1/CLK 2 V
XACLK 0.8V Veeo v
v Quiput low voliage lop = 2.4mA 0.4 Vv
VOL,; Output high voltage
OH {except open drain outputs) fopy = —400uA 24 v
hL Input leakage current Vin = 0 toVee ~18 10 A
RS Data bus 3-State leakage current Vg =0.410 Ve -10 10 uA
lon Open-drain output leakage current Vo=0410Vee -10 10 nA
i X1/CLK low input current Vg = 0, X2 floated -~100 -30 0 uA
by KACLK high input current Wiy = Ve, X2 floated 0 30 100 A
oL X2 low output current Vout =0, XTCLK = Ve ~100 A
bon X2 high output current Vour = Voo, KILLK =0V 100 uA
beca Power supply current, active 0°C o +70°C 0.8 2.0 ma
~40°C to +85°C 1.0 2.5 (072N
feen Bower down surrent? 500 uh
NOTES:
1. Paramaters are valid over specifisd temperature range. Sse Ordering Information {able for applicable operating temperature and Ve supply
range.

2. Al voltage messurements are referenced fo ground (GND)Y. For testing, 2ll input signals swing between OV and 3.0V with a transition time of
20ns max. For X1/CLK, this swing is between 0.4V and 4.0V, All time measurements are referenced al input voltages of 0.8V and 2V and
output voltages of 0.8V and 2V as appropriate.

3. Typical values are gt +25°C, typical supply voltages, and typical processing parameters.

4. Test condition for outputs: C = 150pF, except interrupt ocutputs. Test conditions for interrupt outputs: C = 50pF, Ry = 2.7k{} to Ve

5. For power down current levels in the 1uA region see the UART application notes.
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