KS82C50A

ASYNCHRONOUS COMMUNICATION ELEMENT

FEATURES

- Single ChipUART/BRG

« DCto10 MHzOperation(DC to 625K Baud)
+ Crystal or External Clock input

« OnChip Baud Rate Generator 1 to 65535 Divisor
Generates 16x Clock

+ Prioritized Interrupt Mode

+ Fully TTL/CMOS Compatible

« Microprocessor Bus Oriented Interface

- Easily Interface to most Popular .-Processors

+ Low Power CMOS Implementation (1 mA/MHz Typ)
« Modem Interface

+ Line Break Generation and Detection

+ Loopback Mode

» Double Buffered Transmitter and Receiver

« Single 5V Supply

DESCRIPTION

The 82C50A Asynchronous Communications Element
(ACE) is a high performance programmable Universal
Asynchronous Receiver/Transmitter (UART) and Baud
Rate Generator (BRG) on a single chip. The device sup-
portsdatarates from DC to 625K baud (0 - 10 MHz clock).

The ACE receiver circuitry converts start, data, stop and
parity bits into a parallel data word. The transmitter circuitry
converts a parallel data word into serial form and appends
the start, parity and stop bits. The word length is program-
mable to 5, 6, 7 or 8 data bits. Stop bit selection provides a
choice of 1,1.50r2stopbits.

The Baud Rate Generator divides the clock by a divisor
programmable from 1 to 2'°~1 to provide standard RS-
232C baud rates when using any one of three industry
standard baud rate crystals (1.8432 MHz, 2.4576 MHz or
3.072 MHz). The BAUDOUT programmable clock output
provides a buffered oscillator or a 16x (16 times the data
rate) baud rate clock for general purpose system use.

To meet the system requirements of a CPU interfacing to
an asynchronous channel, the modem control signals
RTS, CTS, D3R, DTR, RI, OCD are provided. Inputs and
outputs have been designed with full TTL/CMOS compata-
bility in order to facilitate mixed TTL/NMOS/CMOS system
design.
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K382 C50 A ASYNCHRONOUS COMMUNICATION ELEMENT
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KSB 2 C 50 A ASYNCHRONOUS COMMUNICATION ELEMENT

Table1: PIN DESCRIPTIONS

Symbol Pin(s) | Type Name and Function

RD, RD 22,21 | Read, Read: RD, RD are read inputs which cause the KS82C50A to output data to
the data bus (D, - D,). The data output depends upan the register selected by the
address mputs 2\ A and A,. The chip selectinputs CS0, CS1and CS2 enable the
RD,RD inputs.

Only an active RD or RD, not both, is used to receive data from the KS82C50A
during a read operation. If RD is used as the readinput, RD should be tied high. If
RD s used as the active read input, RD should be tied low.

WR,WR 19,18 | Write, Write:WR, WR are write inputs which cause data from the databus (D, - D,)
to be input to the KS82C50A. The data input depends upon the register selected
by the address inputs A, A, and A,. The chip select inputs CS,, CS, and CS,
enable the WR, WRinputs.

Only an active WR or WR, not both, is used to transmit data to the KS82C50A
during a write operation. If WR is used as the write input, WR should be tied high. If
WRis used as the write input, WR must be tied low.

D,-D, 1-8 /0 | Data Bus: The Data Bus provides eight, 3-state input/output lines for the transfer
of data, control and status information between the KS82C50A and the CPU. For
character formats of less than 8 bits, D7, D6 and D5 are don't cares for data write
operations and zero for data read operations. These lines are normally in a high
impedance state except during read operations. DO is the Least Significant Bit
(LSB) and s the first serial data bit to be received or transmitted.

. [|28,27,26 | Register Select: The address lines select the internal registers during CPU bus
operations.

XTAL, XTAL, | 16,17 1,0 | Crystal/Clock: Crystal connections for the internal Baud Rate Generator. XTAL1
can also be used as an external clock input, in which case XTALZ2 should be left
open.

SOUT 11 O | Serial Data Output: Serial data output from the KS82C50A transmitter circuitry.
AMark (1) is alogic one (high) and Space (0) is a logic zero (low). SOUT is held in
the Mark condition when the transmitter is disabled, MR is true, the Transmitter
Register is empty, or when in the Loop Mode. SOUT is not affected by the CTS
input.

Ves 20 - Ground: Power supply graund, OV

36 I | Clearto Send: An active low signal, the logical state of the CTS pinis reflected in
the CTS bit of the (MSR) Modem Status Reglster (CTS is bit4 of the MSR, written
MSR[4]). A change of state in the CTS pin since the previous reading of the MSR
causes the setting of DCTS (MSR(0)) of the Modem Status Register. When C1Sis
active (low), the modem js indicating that data on SOUT can be transmitted onthe
communications link, If CTS pin goes inactive {high), the CA82C50A should not
be allowed to transmit data out of SOUT. CTS pin does not affect Loop Mode
operation.

DSR 37 | Data Set Ready: An active low signal, the logical state of the DSR pin is reflectedin
MSR(5] of the Modem Status Register. DDSR (MSR([1]) indicates whether the
DSR pin has changed state since the previous reading of the MSR. Whenthe DSR
pinis active {low), the modem is indicating thatitis ready to exchange data with the
CAB2C50A, while the DSR pin inactive {high) indicates that the modem is not
ready for data exchange. The active condition indicates only the condition of the
local Data Communications Equipment (DCE), and does not imply that a data
circuit has been established with remote equipment.
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KSBZ C50 A ASYNCHRONOUS COMMUNICATION ELEMENT

Table1: PIN DESCRIPTIONS e

Symbol Pin(s) Type Name and Function

DTR 33 O | DataTerminal Ready: An active low signal, the DTR pin can be set {low) by writing
alogic one to MCR([0]. Modem Control Register bit 0. This signal is cleared (high)
by writing a logic zero to the DTR bit (MCR[Q]) or whenever a MR active (high) is
applied to the KS82C50A. When active (low), DTR pin indicates to the DCE that
the KS82C50A is ready to receive data. In some instances, DTR pinis used as a
power on indicator. The inactive (high) state causes the DCE to disconnect the
modem from the telecommunications circuit.

RTS 32 &) Request to Send: An active low signal, RTS is an output used to enable the
modem. The RTS pin is set low by writing alogic one to MCR{1] bit 1 of the Modem
Control Register. The RTS pin is reset high by Master Reset. When active, the
RTS pinindicates to the DCE thatthe KS82C50A has dataready to transmit. In half
duplex operations, RTS is used to control the direction of the line.

BAUDOUT 15 (0] BAUDOUT: This active low output signalis a 16x clock out used for the transmitter
section (16x = 16 times the data rate). The BAUDOUT clock rate is egual to the
reference oscillator frequency divided by the specified divisor in the Baud Rate
Generator Divisor Latches DLL and DLM. BAUDOUT may be used by the receiver
section by tying this output to RCLK.

ouT1 34 O | Output 1: This is an active low general purpose output that can be programmed
active (low) by setting MCR[2] (OUT1) of the Modem Control Register to a high
level. The OUT1 pin is set high by Master Reset. The QUT1 pin is inactive (high)
during loop mode operation.

ouT2 31 O | Output 2: This a an active low general purpose output that can be programmed
active (low) by setting MCR[3] (OUT2) of the Modem Control Register to a high
level. The OUT2pinis set high by Master Reset. The OUT2signalis inactive (high)
during loop mode operation.

Rl 39 | Ring Indicator: When low, Rl indicates that a telephone ringing signal has been
received by the modem or data set. The Rl signal is a modem contro! input whose
condition is tested by reading MSR[6] (RT). The Modem Status Register output
TERI(MSR[2)) indicates whether the Rlinput has changed from a low to high since
the previous reading of the MSR. if the interrupt is enabled ({ER(3] = 1) and Rl
changes from a high to low, an interrupt is generated. The active (low) state of RI
indicates that the DCE is receiving a ringing signal. Rl will appear active for
approximately the same length of time as the active segment of the ringing cycle.
Theinactive state of Rlwill occur during the inactive segments of the ringing cycle,
or when ringing is not detected by the DCE. This circuit is not disabled by the
inactive condition of DTR.

DCD 38 | Data Carrier Detect: When active (low), DCD indicates that the data carrier has
been detected by the modem or data set. DCD is a modem input whose condition
can be tested by the CPU by reading MSR[7] (DCD) of the Modem Status
Register, MSR[3] (DDCD) of the Modem Status Register indicates whether the
DCD input has changed since the previous reading ofthe MSR. DCD has no effect
onthe receiver. Ifthe DCD changes state with the modem status interrupt enabled,
an interruptis generated.

When DCD is active (low), the received line signa!l from the remote terminal is
within the limits specified by the DCE manufacturer. The inactive {high) signal
indicates that the signal is not within the specified fimits, or is not present.
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KS82C50A

ASYNCHRONOUS COMMUNICATION ELEMENT

Table 1 : PIN DESCRIPTIONS ¢

Symbol

Pin(s)

Type

Name and Function

MR

35

Master Reset: The MR input forces the KS82CS50A into an idle mode in which alt
serial data activities are suspended. The Modem Control Register (MCR) along
with its associated outputs are cleared. The Line Status Register (LSR) is cleared
except for the THRE and TEMT bits, which are set. The KS82C50A remains in an
idle state until programmed to resume serial data activities. The MR inputisa TTL
compatible Schmitt trigger.

INTRPT

30

Interrupt Request: The INTRPT output goes active (high) when one of the
following interrupts has an active (high) condition and is enabled by the Interrupt
Enable Register: Receiver Error flag. Received Data Available, Transmitter
Holding Register Empty and Modem Status. The INTRPT is reset low upon
appropriate service or a MR operation.

SIN

10

Serial Data Input: The SIN input is the serial data input from the communication
line or modem to the KS82C50A receiver circuits. A Mark (1) is high. and a
Space (0)is low. Data inputs on SIN are disabled when operating in the loop mode.

v

co

40

Power Supply: +5V £10% DC Supply. A 0.1 pA decoupling capacitor from V,
(pin 40) to V (pin 20) is recommended. |

cs,.CS,,CS,

12,13,14

Chip Select: The Chip Select inputs act as enable signals for the write (WR, WR) 1
and read (RD, RD) input signals. The Chip select inputs are latched by the ADS
input.

NC

29

Do Not Connect

CcSsouT

24

Chip Selfect Out: When active (high), this pin indicates that the chip has been
selected by active CS, CS, and CS, inputs. No data trasfer can be initiated until

DDIS

23

CSOQUT is alogic one, active (high).
—

Driver Disable: This outputis inactive (low) when the CPU is reading data from the
KS82C50A. An active (high) DDIS output can be used to disable an external
transceiver when the CPU is reading data.

25

Address Strobe: When active (low), ADS latches the Registar Select (A0, A1 and
A2) and Chip Select (CS,, C8, and CS) inputs. An active ADS is required when
the Register Select pins are not stable for the duration of the read or write
operation, multiplexed mode. If not required, the ADS input should be tied low,
non-multiplexed mode.

RCLK

This input is the 16x Baud Rate Clock for the receiver section of the KS82C50A. |
This input may be provided from the BAUDOUT output or an external clock.

¢ SAMSUNG
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KSBZC 50 A ASYNCHRONOUS COMMUNICATION ELEMENT

Table 2a: AC CHARACTERISTICS: (T,=0°Cto +70°C,V _.=5.0V +10%)

Test 8MHz 10MHz
Symbol Parameter Conditions Min | Max | Min | Max Units
tADS Address strobe width 60 -1 90 - ns
tAS Address Setup time 110 -1 90 - ns
tAH Address Hold Time 0 - 0 - ns
tCS Chip Select Setup Time 110 -1 90 - ns
tCH Chip SelectHoid Time 0 - 0 - ns
tDIW | RD/RD Strobe Width 350 - 175 -1 ns
tRC Read Cycle Delay 1780 - | 500 - ns
RC Read Cycle =tAR* + tDIW + tRC 2300 - | 755 - ns
tDD RD/RD to Driver Disable Delay @100 pF loading *** - 250 - 75 ns
tDDD Delaly from RD/RD to Data @100 pF loading*** - 300 - 175 ns
tHZ 'RD, RD to Floating Data delay @100 pF loading*** | 50 | 300 | 100 -l ns
tDOW |  WR/WR Strobe Width 350 - 175 -1 s
twC Write Cycle Delay 1780 - | 500 - ns
wWC Write Cycle = tAW + {DOW + tWC 2300 - | 755 - ns
tDS Data Setup Time 350 -1 90 - ns
tDH Data Hold Time 100 - 60 - ns
tCSC* Chip Select Output Delay from Select @100 pF loading* - | 200 - 125 ns
tRA* Address hold time from RD, RD 50 | 20 -l ns
tRCS* |  Chip Selct Hold Time from RD/RD 50 -1 20 -l ns
AR 'RD, RD Delay from Address 110 -| 80 -1 ns
{CSR* | RD/RD Delay from Chip Select 110 - 80 - ns
tWA® Address Hold Time from WRWR 50 - | 20 - ns
tWCS*|  Chip select hold time from WR, WR 50 - 20 -1 ns
tAW" ‘WR/WR Delay from Address 120 -| 80 - ns
ICSW* | WRMWR Delay from Select 160 -| 80 - ns
tMRW Master Reset Pulse Width 25 -| 10 - us .
tXH Duration of Clock High Pulse External Clock 140 - | 140 - ns
(3.1 MHz Max.)
XL Duration of Clock Low Pulse External Clock 140 - | 140 - ns
| (8.1 MHz Max.)

*: Preliminary
***Charge and discharge time is determined by V,, , V,,, and the external loading.
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KS82C50A

ASYNCHRONOUS COMMUNICATION ELEMENT

Table 2a: AC CHARACTERISTICS (Continued): (T,=0°C to +70°C, V_.=5.0V £10%)

—

Test 8MHz 10MHz
Symbol Parameter Conditions Min T Max | Min [ Max Units
Baud Generator o
e .
N Baud Divisor l 1| 201 1| 211 |
N
tBLD Baud Output Negative Edge Delay 100 pF Load 250 - 250 ns 4
tBHD Baud Output Positive Edge Delay 100 pF Load 250 | - | 250 I ns
tHw Baud Output Down Time X = 2MHz, = 2, 425 - | 425 ns
100 pF Load ‘ I
tHW Baud Output Up Time fX=3MHz, =3, 330 - 1330 - ns
100 pF Load : — \
Receiver e
tSCD Delay from RCLK to Sampie Time - 2 20 . Us
tSINT Deilay from Stop to Set Interrupt 3 1| RCLK
Delay from RD/RD
tRINT (RD RBR/RD LSR) 100 pF Load 1 1 s
to Reset Interrupt
Transmitter
tHR Delay from WRAWR 100 pF Load - 11000 | - |1000| ns
{(WR THR) to Reset Interrupt
tIRS Delay from Initial INTR Resetto 24 40 24 40 RCLK
Transmit Start ) ) Cycles
1
tS) Delay from Initial Write to Interrupt 16 48 | 16 48 RCLK
(Note 1) | || Cycles
tSTI Delay from Stop to interrupt (THRE) 8 W 81 RCLK
Cycles**
1R Delay from RD/RD (RDIIR) to 100 pF Load 1000 | - |1000 ns
to Reset Interrupt (THRE) N o
Modem Control
tMDO Delay from WR/WR 100 pF Load 1000 11000 ns
(WRMCR) to Output J
‘ tSIM Delay to Set interrupt from 100 pF Load 1000 - |[1000 ns
MODEM input
tRIM Delay to Reset Interrupt from 100 pF Load 1000 - | 1000 ns
RD/RD (RD MSR} i _
-Applicable only when ADS is tied low.
“RCLKisequaltot, and i .
“**Charge and discharge time is determined by V, , V,,, and the external loading.
*Note: Preliminary
585
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KS82C50A

ASYNCHRONOUS COMMUNICATION ELEMENT

Figure 3: TIMING DIAGRAMS
a) Write Cycle Timing
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K382C 50A ASYNCHRONOUS COMMUNICATION ELEMENT

Figure 3 : TIMING DIAGRAMS cont
¢) Receiver Timing
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d) Transmitter Timing
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Notes: 1. See Write Cycle Timing
2. See Read Cycle Timing
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KSBZ C 50 A ASYNCHRONOUS COMMUNICATION ELEMENT

Figure 3 : TIMING DIAGRAMS cor
f) BAUDOUT Timing
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Table 3 : CAPACITANCE (TA=25°C, VDD=VSS=0V, VIN=+5V or VSS)

Symbol Parameter Test Typical Units
Conditions Values -
CIN Input capacitance Freq=1 MHz 15 pF
COuT Output capacitance Unmeasured pins 15 pF
Clo 110 capacitance returnedto VSS 20 pF
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K382C50 A ASYNCHRONOUS COMMUNICATION ELEMENT

Table 4 : OPERATING CONDITIONS

Operating Voltage Range +4.5V 10 +5.5V
Operating Temperature Range
Commercial 0°Cto +70°C
Industrial -40°C to +85°C

Table 5 : ABSOLUTE MAXIMUM RATINGS

Supply Voltage +8.0 Volts
Input, Qutputor I/0 Voltage Applied Vi -0.5Vio V,, +0.5V
Storage Temperature Range -65°C to +150°C
Maximum Package Power Dissipation 1 Watt
Junction Temperature +150°C
Lead Temperature {Soldering, 10 seconds) +260°C
8jc 12°C/W (Cerdip), 17°C/W (LCC)
8ja 36°C/W (Cerdip), 41°C/W (LCC)
Table 6 : DC CHARACTERISTICS (7,=0°Ct0 +70°C, V,,=5.0V £10%)
Symbol Parameter Test Limits Units
Conditions Min Max
VIH Logical one input voltage 20 - \
ViL Logical zero input voltage - 08 \'
VTH Schmitt trigger logic one input voltage MR input 2.0 - \
VTL Schmitt trigger logic zero input voltage MR input - 08 v
VIH(CLK) | Logical one clock voitage External Clock 20 Vee Y
VIL(CLK) | Logical zero clock voltage External Clock - 08 \
VOH Output high voltage IOH=-2.5mA 3.0 - 4
IOH=-100 pA Vop-0.4 - \
vOL Output low voltage IOL=+2.5mA - 0.4 \
] Inputleakage current Vie=Ves OF Vg 1.0 +1.0 RA
10 Input/outputleakage current Vour=Vss OF }fbo -10.0| +10.0 pA
IDDOP Operating power supply current External Clock, 6 mA
Freq=2.4576 MHz,
Vpo=5.5V,
VIN=VDD of Vss'
Qutputs open
IDDSB Standby supply current Vpo=5.5V, 100 HA
VIN=VDD or Vssy
Outputs open
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KS82C50A

ASYNCHRONOUS COMMUNICATION ELEMENT

REGISTERS

Thethree types of internal registers in the KS82C50A used
in the operation of the device are control, status and data
registers. The control registers are the Bit Rate Select
Register DLL and DLM, Line Control Register, interrupt
Enable Register and the Modem Control registers, while
the status registers are the Line Status Registers and the
Modem Status Register. The data registers are the Re-
ceiver Buffer Register and Transmitter Holding Register.
The Address, Read and Write inputs are used in conjunc-
tion with the Divisor Latch Access Bit in the Line Control
Register (LCR[7]) to select the register to be written or read
(see Table 7). Individual bits within these registers are
referred to by the register mnemonic and the bit numberin
square brackets. An example, LCR([7] refers to Line Con-
trol Register Bit 7.

The Transmitter Buffer Register and Receiver Buffer Reg-
ister are data registers holding from 5 to 8 databits. If less
than eight data bits are transmitted, data is right justified to
the LSB. Bit0 ofadatawordis always the first serial data bit
received and transmitted. The KS82C50A data registers
are double buffered so that read and write operations can
be performed at the same time the UART is performing the
parallel to serial and serial to parallel conversion. This
provides the microprocessor with increased flexibitity in its
read and write timing.

Table 7 : ACCESSING KS82C50A INTERNAL REGISTERS

Mnemonic Register DLAB | A2 A1l A0
RBR Receiver Buffer Register 0 0 ] 0
(read only)
THR Transmitter Holding Register 0 0 0 0
(write only)
IER Interrupt Enable Register 0 0 1
IR Interrupt Identification Register X 0 1 0
(read only)
LCR Line Control Register X 0 1 1
MCR Modem Control Register X 1 0 0
LSR Line Status Register X 1 0 1
MSR Modem Control Register X 1 1 0
SCR Scratch Register X 1 1 1
DLL Divisor Latch (LSB) 1 0 0 0
DLM Divisor Latch (MSB) 1 0 0 1
Notes: 1. X=Don't Care
2. 0=LogicLow
3. 1=LogicHigh
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KS82C50A

ASYNCHRONOUS COMMUNICATION ELEMENT

Line Control Register (LCR)

The format of the data character is controlled by the Line
Control Register. The contents of the LCR may be read,
eliminating the need for separate storage of the line char-
acteristics in system memory. The contents of the LCR are
describedin Table 8.

LCR[0] and LCR[1] word length select bit 0, word length
select bit 1: The number of bits in each transmitted or
received serial character is programmed per Table 9.

LCR[2] Stop Bit Select: LCR[2] specifies the number of
stop bits in each transmitted character. If LCR[2] is a logic
zero, one stop bit is generated in the transmitted data. If
LCRI[2] is a logic one when a 5-bit word length is selected,
1.5 stop bits are generated. If LCR[2] is a logic one when
eithera 6-, 7- or 8-bit word length is selected, two stop bits
are generated. The receiver checks for two stop bits if
programmed.

LCR(3] Parity Enable: When LCR(3] is high, a parity bit
between the lastdataword bit and stop bitis generated and
checked.

LCR[4] Even Parity Select: When parity is enabled
(LCR(3)=1), LCR[4]=0 selects odd parity, and LCR{4}=1
selects even parity.

LCR[S] Stick Parity: When LCR[3,4 and 5] are fogic one the
Parity bit is transmitted and checked as a logic zero. If

Table 8 : LCR BIT DEFINITIONS

LCR[3 and 5] are one and LCR[4] is a logic zero then the
parity bits is transmitted and checked as a logic one. If
LCR{5] is alogic zero Stick Parity is disabled.

LCRI[6] Break Control: When LCR|[6]}is setto logic one, the
serial output (SOUT) is forced to the spacing (iogic zero)
state. The break is disabled by setting LCR(6] to a logic
zero. The Break Control bit acts only on SOUT and has no
effect on the transmitter logic. Break Control enables the
CPU to alert a terminal in a computer communications
system. If the following sequence is used, no erroneous or
extraneous characters will be transmitted because of the
break.

1. - Load an all 0s pad character in response to THRE.
2. Setbreakin response to the next THRE.

3. Wait for the transmitter to be idle, (TTEMT=1), and
clear break when normal transmission has to be re-
stored.

During the break, the transmitter can be used as a charac-
ter timer to accurately establish the break duration.

LCR(7) Divisor Latch Access Bit (DLAB): LCR(7) must be
set high {logic one) to access the Divisor Latches DLL and
DLM of the Baud Rate Generator during a read or write
operation. LCR[7] must be input low to access the Re-
ceiver Buffer, the Transmitter Holding Register, or the
Interrupt Enable Register.

LINE CONTROL REGISTER (LCR)

Bit Function IL(;RI ILCR ] LR |Lc3,aJLc2R ILC‘H lu;ﬂ l
Number WORD 00-5DATABITS
LENGTH  01«6DATABITS
R LI0ATAGIT:
0 Word Length Select Bit 0 (WLS0) seLECT (0T otaens
1 Word Length Select Bit 1 (WLS1) sop orsean
o WORD 1 SELEC T80, 2 5107 8175
2 Stop Bit Select (STB) SELECT 15 7 0R 5 DA TA BIT WORD LENGTH
1S SELECTED
3 Parity Enable (EN .
y et e RS
4 Even Parity Select (E pS) (GENERATED AND CHECKEE,
5 Stick Parity - ey Ve PRIy Wit PRI ENABE
SELECT
6 SetBreak )
— . & SARMY D ew pamire EhABED, FoRcES
7 Divisor Latch Access Bit (DLAB) TRARSMISSION AvD CHECKNG O 4
PARITY BIT FORCED TO A LOGIC 1 IF
LCRI4}<0 OR TO A LOGIC 0 IF LCRI 1
Table9: LCRWORDLENGTH SELECTION BREAK 0 BREAX DISABLED
# CONTROL ! - BREAK ENABLED THE SERIAL OUTRUT
{SOUT} IS FORCED TO THE SPACING SATE
LCR[1] LCRJ[2] Word Length tooic o
. DIVISOR € - MUST BE LOW TOACCESS THE RCVA
0 0 5 Bits o LATCH BUFFEA TRANSMITTER MOLDING REGISER
el
0 1 6 Bits er DIVISOR LATCHES GLL AND DM OF
THE BAUD RATE GENERATOR DURING
1 0 7 Bt AREADOR WRITE OPERATION
1S
1 1 8 Bits Figure 4 : LINE CONTROL REGISTER
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Line Status Register (LSR)

The LSR is a single register that provides status indica-
tions. The LSR is usually the first register read by the CPU
to determine the cause of aninterrupt or tc poll the status of
the KS82C50A.

Three error flags OE, FE and PE provide the status of any
error conditions detected in the receiver circuity. During
reception of the stop bits, the error flags are set high by an
errorcondition. The error flags are notreset by the absence
of an error condition in the next received character. The
flags reflect the last charater only if no overrun occurred.
The Overrun Error (OE) indicates that a character in the
Receiver Buffer Register has been overwritten by a char-
acter from the Receiver Shift Register before being read by
the CPU. The character is lost. Framing Error (FE) indi-
cates that the last character received contained incorrect
(low) stop bits. This is caused by the absence of the
required stop bit or by a stop bit too short to be detected.
Parity Error (PE) indicates that the last character received
contained a parity errer based on the programmed and
calculated parity of the received character.

The Break Interrupt (Bl) status bit indicates that the last
character receivedwas abreak character. Abreak charac-
ter is an invalid data character, with the entire character,
including parity and stop bits, logic zero.

The Transmitter Holding Register Empty (THRE) bit indi-
cates that the THR register is empty and ready to receive
another character. The Transmission Shift Register Empty
(TEMT) bit indicates that the Transmitter Shift Register is
empty, and the KS82C50A has completed transmission of
the last character. If the interrupt is enabled (IER[1]), an
active THRE causes aninterrupt (INTRPT).

The Data Ready (DR) bit indicates that the RBR has been
loaded with a received character (included Break) and that
the CPU may access this data.

Reading LSR clears LSR[1] - LSR[4], (OE, PE, FE and BI).

The contents of the Line Status Register are indicated in
Table 10, and are described below.

LSR[0] Data Ready (DR): Data Ready is set high when an
incoming character has been received and transferred into
the Receiver Buffer Register. LSR[0] is reset low by aCPU
read of the data in the Receiver Buffer Register.

LSR[1] Overrun Error (OE): Overrun Error indicates that
data in the Receiver Buffer Register was not read by the
CPU before the next character was transferred into the
Receiver Buffer Register, averwriting the previous charac-
ter. The OE indicator is reset whenever the CPU reads the
contents of the Line Status Register.

LSR(2] Parity Error (PE): PE indicates that the received
data character does not have the correct even or odd

parity, as selected by the Even Parity Select bit (LCR[4]).
The PE bitis sethigh upon detection of a parity error, andis
reset low when the CPU reads the contents ofthe LSR.

LSR[3] Framing Error (FE): FE indicates that the received
character did not have a valid stop bit. LSR[3] is set high
when the stop bit following the last data bit or parity bit is
detected as a zero bit (spacing level). The FE indicator is
reset low when the CPU reads the contents of the LSR.

LSR[4] Break Interrupt (Bl): Bl is set high when the re-
ceived datainputis heldin the spacing (logic zero) state for
longer than a full word transmission time (start bit+data
bits+parity+stop bits}. The Bl indicator is reset when the
CPU reads the contents of the Line Status Register.

LSR{1] — LSR[4] are the error conditions that praduce a
Receiver Line Status interrupt (priority 1 interrupt in the
Interrupt Identification Register (lIR)) when any of the
conditions are detected. This interruptis enabled by setting
IER([2]=1 in the Interrupt Enable Register.

LSR[5] Transmitter Holding Register Empty (THRE):
THRE indicates that the KS82C50A is ready to accept a
new character for transmission. The THRE bit is set high
when a character is transferred from the Transmitter Hold-
ing Register into the Transmitter Shift Register. LSR[5] is
reset low when the CPU loads the Transmitter Hoiding
Register. LSR{5] is notreset by a CPU read of the LSR.

When the THRE interrupt is enabled (IER[1]=1), THRE
causes a priority 3 interrupt in the IR. If THRE is the
interrupt source indicated in IR, INTRPT is cleared by a

read of the {IR.

LSRI[6] Transmitter Empty (TEMT): TEMT is sethighwhen
the Transmitter Holding Register (THR) and the Transmit-
ter Shift Register (TSR) are both empty. LSR[6] is reset low
when a character is loaded into the THR and remains low
until the character is trasferred out of SOUT. TEMT is not
reset low by a CPU read of the LSR.

LSRI[7]: This bitis permanently set to logic zero.

Table 10 : LSR BIT DEFINITIONS

Bit Function Logic1| Logic0
Number
0 Data Ready (DR) Ready | NotReady
1 Overrun Error (OE) Error No Error
2 Parity Error (PE) Error No Error
3 Framing Error (FE) Error No Erm
4 Break Interrupt (Bl} Break | No BreaLJ
5 Transmitter Holding Empty | Not Empty !
Register Empty (THRE) .
Transmitter Empty (TEMT)| Empty ! Not Empty
Not Used i ‘
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Modem Contro! Register (MCR)

The MCR controls the interface with the modem or data set
as describedbelow. The MCR canbewritten andread. The
RTS,DTR,QUT1 andOUT2 outputs are directly controlled
by their control bits in this register. A high input asserts a
low (true) at the output pins.

MCRI0}: When MCR[0]is set high, the DTR outputis forced
low. When MCR(0] is reset low, the DTR output is forced
high. The DTR output of the KS82C50A may be input into
an ElA inverting line driver as the 1488 to obtain the proper
polarity input at the modem or data set.

MCR[1}: WhenMCR{1]is sethigh, the RTS outputis forced
low. When MCR[1] is reset tow, the RTS output is forced
high. The RTS output of the KS82C50A may be input into
an ElAinverting line driver as the 1488 to obtain the proper
potarity input at the modem or data set.

MCRI[2]: When MCR(2] is set high, the OUT1 output is
forced fow. When MCR{2] is reset tow, the OUT 1 outputis
forced high. OUT 1 is a user designated output.

MCR(3]: When MCR(3] is set high, the OUT2 output is
forced low. When MCR[3] is reset low, the OQUT2 outputis
forced high. OUT2 is a user designated output.

MODEM CCNTRCL REGISTER (MCR)

MCRIMCR [MCR [MCRIMCR [MCR{MCR{MCR
7 e | s te| 3] 1 0
DATA 0 - TTR OUTPUT HIGH (INACTIVE)
TEAMINAL 1 - OTR OUTPUT LOW (ACTIVE]
REAGY
REQUEST  0-FTS OUTPUT HIGH (INACTIVE)
TOSEND ! - ATS OUTPUT LOW [ACTIVE}
——— oun 0 - TTH QUTPUT HIGH INAC TIVE)
12 TUTI QUTPUT LOW ACTVE)
— oum2 €+ TAIT2 DUTPUT HIGH (INACTIVE}
1-CUT2 CUTPUT LOW (AT TIVE)
L »00r 0 - LOOP DISABLED
1 - LOOP ENABLED
THESE BITS ARE PERMANENTLY

SETTO ALOGIC 0

Figure 5: MODEM CONTROL REGISTER

MCR[4]: MCR[4] provides a local loopback feature for
diagnostic testing of the KS82C50A. When MCR([4} is set
high. Serial Qutput (SOUT) is set to the marking (logic one)
state, and the receiverr data input Serial Input (SIN) is
disconnected. The output of the Transmitter Shift Register
is looped back into the Receiver Shift Register input. The
four modem control inputs (CTS, DSR, DCD and Rl) are
disconnected. The four modem control outputs (DTR,
RTS, OUT1and OUT2) are internally connected to the four
modem control inputs. The mogem control output pins are
forcedto their inactive state (high). In the diagnostic mode,
data transmitted is immediately received. This allows the
CPUto verify KS82C50A transmit and receive data paths .

In the diagnostic mode, the receiver and transmitterinter-
rupts are fully operational. The modem control interrupts
are also operational, but the interrupt sources are now the
lower four bits of the MCR instead of the four modem
control inputs. The interrupts are still controlled by the
Interrupt Enable Register.

MCRI5] - MCR(7]: Bits are permanently setto logic zerc.

Table 11 : MCR BIT DEFINITIONS

Bit Function Logic1 Logic 0
Number
0 Data Terminal DTR DTR
Ready (DTR) Qutput Low | Output High
1 Requestto Send RTS RTS
(RTS) Output Low | Output High
2 QuUTH ouT1 ouT1
Output Low | Output High
3 OuT2 0oUT2 OUT2
Output Low | Output High
4 LOCP LOGP LOOP
Enabled Disabled
5 0
6 | o
7l Lo

Modem Status Register (MSR)

The MSR provides the CPU with status of the modem input
lines from the modem or peripheral device. The MSR
allows the CPU to read the modem signal inputs by
accessing the data bus interface of the KS82C50A. In
addition to the current status information, four bits of the
MSR indicate whether the modem inputs have changed
since the lastreading of the MSR. The delta status bits are
set high when a contro! input from the modem changes
state, and resetlow when the CPU reads the MSR.

The modem inputlines are CTS (pin 36), DSR (pin 37)‘ﬁ

{pin 39) and DCD (pin 38). MSR{4] — MSR(7] are status
indications of these lines. The status indications follow the
status of the inputlines. If the modem status interrupt in the
Interrupt Enable Register is enabled (IER[3]}, a change of
state in a modem input signals will be reflected by the
modem status bits in the IR register and an interrupt
(INTRPT) is generated. The MSR is a priority 4 interrupt.
The contents of the Modem Status Register are described
inTable 12.

Note that the state (high or low) of the status bits are
inverted versions of the actual input pins.
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MSR[0] Delta Clear to Send (DCTS): DCTS indicates that
the CTS input (pin 36) to the KS82C50A has changed state
since the last time it was read by the CPU.

MSR[1] Delta Data Set Ready (DDSR): DDSR indicates
thatthe DSR input (pin 37) to the KS82C50A has changed
state since the last time it was read by the CPU.

MSR[2] Trailing Edge of Ring Indicator (TERI). TERI
indicates that the Rl input {pin 39) to the KS82C50A has

changed state (L—H) since the lasttime it was read by the

CPU.

MSR(3] Delta Data Carrier Detect (DDCD): DDCD indi-
cates that the DCD input (pin 38) to the KS82C50A has
changed state since the last time it was read by the CPU.

MSR[4] Clear to Send (CTS): CTS is the status of the CTS
input {pin 36) from the modem indicating to the KS82C50A
that the modem is ready to receive data from the transmit-
ter output (SOUT). if the KS82CS50A is in the loop mode
(MCR[4]=1), MSR[4] is equivalent to RTS in the MCR.

MSR(5] Data Set Ready (DSR): DSR s a status ofthe DSR
input (pin 37) from the modem to the KS82C50A which
indicates that the modem is ready to provide received data
to the receiver circuitry. tf KS82C50A is in the loop mode
(MCR[4])=1), MSR[5]is equivalentto DTRin the MCR.

MSR([6] Ring indicator (RI): Rlindicates the status ofthe Rl
input (pin 39). If the KS82CS50A is in the loop mode
(MCRI4]=1), MSR|6] is equivalent to OUT 1 in the MCR.

MSR(7} Data Carrier Detect (DCD): DCD indicates the
status of the Data Carrier Detect (DCD) input (pin 38). lf the
KS82C50A is in the loop mode (MCR{4]=1), MSR{4] is
equivalent to OUT2 of the MCR.

The modem status inputs (Rl, DCD, DSR and CTS) reflect

the modem input lines with any change of status. Reading
the MSR register well clear the delta modem status indica-
tions but has no effect on the status bits. The status bits
reflect the state of the input pins regardless of the mask
control signals. If aDCTS, DDSR, TER! or DDCD are true
and a state change occurs during aread operation (DISTR,
DISTR), the state change is not indicated in the MSR. If
DCTS,DDSR, TERI orDDCD are false and a state change
occurs during a read operation, the state change is indi-
cated after the read operation.

For LSR and MSR, the setting of status bits is inhibited
during status register read (DISTR, DISTR) operations. lfa
status condition is generated during a read (DISTR,
DISTR) operation, the status bit is not set until the trailing
edge of the read (DISTR, DISTR).

if a status bit is set during a read (DISTR, DISTR) opera-
tion, and the same status condition occurs, that status bit
will be cleared at the trailing edge of the read (DISTR,
DISTR) instead ofbeing set again.

Table 12: MSR BIT DEFINITIONS

Bit Number Function

0 Delta Clearta Send (DCTS)
Deita Data Set Ready {DDSR)
Trailing Edge of Ring Indicator (TERI)
Delta Data Carrier Detect (DDCD)
Clearto Send (CTS)
Data Set Ready (DSR)
Ring Indicator (Rl)
Data Carrier Detect {DCD)

~N o o s w |-

j

Baud Rate Select Register (BRSR)

The KS82C50A contains a programmable Baud Rate
Generator (BRG) that divides the clock (DC to 10 MHz)

Table 13: DIVISOR LATCH BIT DEFINITIONS

Least Significant Bit Most Significant Bit

Bit Number Function Bit Number Function
0 DLL[0] 8 DLM[0]
1 DLL[1) 9 DLM[1]
2 oLL2] 10 DLM(2}
3 " DLL{3] 11 DLM{3] .
4 DLL[4] 12 DLM[4]
5 DLL[5] 13 DLM(5]
6 DLL6] 14 DLM[6]
7 DLL{7} 15 DLM[7]

by any divisor from 1 to 2'*—1 (see BRG description). The
output frequency of the BRG is 16x the data rate:
Divisor # = Frequency Input + (Baud Rate x 16)

Two 8-bitregisters store the divisor in 16-bit binary format.
These Divisor Latch registers must be loaded during
initialization. On loading either of the Divisor Latches, a 16-
bit Baud counter is immediately loaded, preventing long
counts oninitial load.

Sample Divisor Number Calculation:

Given: Desired Baud Rate 1200 Baud
Freguency Input 1.8432 MHz

Formula: Divisor # = Frequency Input = (Baud Rate x 16}
Divisor # = 1843200 = {1200 x 16)

Answer: Divisor #=96 =60, — DLL =01100000

HEX
DLM = 00000000
Check: The Divisor #96 will divide the input frequency
1.8432 MHz down to 19200 which is 16 times
the desired baud rate.
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Receiver Buffer Register (RBR) Data Bit 0 (THR[0]) is the first serial data bit transmitted.
The receiver circuitry in the KS82C50A is programmabpte | e VHRE flag (LSR(S]) reflects the THR status, the TEMT
for5,6,7 or 8databits percharacter. Forwords otlessthan 1129 (LSR[5]) indicates if both THR and TSR are emply.

8 bits, the data is right justified to the least significant bit

(LSB = Data Bit 0, RBR{0}). Data Bit 0 of a data word

(RBRI[0}) is the first data bit received. The unused bits in a Table 15 : THR BIT DEFINITIONS

character less than 8 bits are output low to the paralle!

output by the KS82C50A. Bit Number Function

Received data at the SIN input pin is shifted into the 0 Data - THR[0]

Receiv_er Shift Begis!er py the 16x qlock providgd at ;he 1 Data - THR(1]

RCLK input. This clock is synchronized to the incoming

databased on the position of the start bit. When acomplete 2 Data - THR[2]

character is shifted into the Receiver Shift Register, the 3 Data- THR[3]
assembled data bits are parallel ioaded into the Receiver D THRI4 ‘
Buffer Register. The DR flag in the LSR register is set. 4 ata - (4l -
Double buffering of the received data permits continuous 5 Data - THA(S]

reception of data without losing received data. While the 6 Data - THR[6]

Receiver Shift Register is shifting a new character into the 7 Data - THR([7]

KS82C50A, the Receiver Buffer Register is holding a pre-
viously received character for the CPU to read. Failure to
read the data in the RBR before complete reception of the
next character result in the loss of the data in the Receiver
Register. The OE flag in the LSR register indicates the
overrun condition. This 8-bit Read/Write register has no effect on the
KS82C50A. It is intended as a scratchpad register to be
used by the programmer to hold data temporarily.

Scratchpad Register (SCR)

Table 14 : RBR BIT DEFINITIONS

Bit Number Function Table 16 : SCR BIT DEFINITIONS

0 Data - RBR[0] Bit Number Function

1 Data - RBR[1] 0 Data - SCR(0]
2 Data - RBR[2) ) Data. SCA[1)
3 Data - RBR[3} > Data- SCR(2)
4 Data - RBR[4] 3 Data SCA[3)
5 Data - RBR][5) . Data - SCAId]
8 Data - RBR[6] 5 Data - SCR(3]
7 Data - RBR[7] 6 Data- SCR6]

7 Data - SCR[7] -

Transmitter Holding Register (THR)

The Transmitter Holding Register (THR) holds parallel
data from the data bus (D0 - D7) until the Transmitter Shift
Register is empty and ready to accept anew character for
transmission. The transmitter and receiver word length
and number stop bits are the same. If the character is less
than eight bits, unused bits at the microprocessor data bus
are ignored by the transmitter.
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INTERRUPT STRUCTURE

Interrupt Identification Register (II1R)

The KS82C50A has interrupt capability for interfacing to
current microprocessors. In order to minimize software
overhead during data character transfers, the KS82C50A
prioritizes interrupts into four levels:

+ Receiver Line Status (priority 1}

« Received Data Ready {priority 2)

« Transmitter Holding Register Empty {priority 3)
+ Modem Status (priority 4)

Information indicating that a prioritized interruptis pending
and the type of interruptis stored in the Interrupt Identifica-
tion Register (IIR). When addressed during chip select
time, the lIR indicates the highestpriority interrupt pending.
No other interrupts are acknowledged until the interrupt is
serviced by the CPU. The contents of the IR are indicated
in Table 17 and are described below.

IIR{0}: lIR[0] can be used in either a hardwired prioritized or
polled environment to indicate if an interrupt is pending.
When lIR[0]is low, an interruptis pending, and I1R contents
may be used as a pointer to the appropriate interrupt
service routine. When is high, no interruptis pending.

1IIR{1} and IIR[2]: IIR[1] and HR[2] are used to identify the
highest priority interrupt pending as‘indicated in Table 17.

IIR{3] - lIR[7]: These five bits of the IIR are logic zero.

Tabte 17 : INTERRUPT IDENTIFICATION REGISTER

Interrupt Enable Register (IER)

Thelnterrupt Enable Register (IER} is a Write register used
to independently enable the four KS82CS0A interrupts
which activate the interrupt (INTRPT) output. Allinterrupts
are disabled by resetting |IER[0] — IER[3] of the Interrupt
Enable Register. Interrupts are enabled by setting the
appropriate bits of the {ER high. Disabling the interrupt
system inhibits the Interrupt Identification Register and the
active (high) INTRPT output. All other system functions
operate in their normal manner, including the setting of the
Line Status and Modem Status Registers. The contents of
the Interrupt Enable Register are indicated in Table 18 and
are described below.

IER[0]: When programmed high (IER[0] = Logic 1), IER[0]
enables Received Data Available interrupt.

IER[1]: When programmed high (I[ER[1] = Logic 1), IER[1]
enables the Transmitter Holding Register Empty interrupt.

IER[2]: When programmed high (IER[2] = Logic 1), IER[2]
enables the Receiver Line Status interrupt.

IERI[3]: Wehn programmed high (IER[3] = Logic 1), IER[3]
enables the Modem Status interrupt.

IER[4] - IER[7]: These four bits of the IER are logic zero.

Interrupt Identification Interrupt Set and Reset Functions
Priority Interrupt Interrupt Interrupt
Bit2 Bit1 Bit0 Level Flag Source Reset Control
X X 1 None Nene
1 1 0 First Receiver OE.PE, LSR Read !
Line Status FE or Bl
1 0 0 Second Received Receiver RBR Read
Data Data
Available Available
0 1 ! 0 Third THRE THRE IR Read if THRE
is interrupt source
or THR Write
0 0 0 Fourth Modem CTS,DSR MSR Read
Status R!,DCD

Note: X - Don't Care
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Table 18 : REGISTER SUMMARY

Register : Register Bit Number
Mnemonic Bit7 Bit 6 Bit5 Bit4 Bit3 | Bit2 Bit 1 Bit0
RBR Data Data Data Data Data Data Data Data
(ReadOnly) | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(MSB) (LSBY
THR Data Data Data Data Data Data Data Data
{Write Only) Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
DLL Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0
DLM Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
IER 0 0 0 0 EDSSI ELSI ETBE! ERBFI
(Enable (Enable (Enable | (Enable |
Modem Receiver Transmitter | Received
Status Line | Holding | Data
Interrupt) Status | Register Available
Interrupt) . Empty Interrupt)
Interrupt}
IR 0o 0 0 0 0 Interrupt | Interrupt 0 - it
(Read Only) ] D Interrupt
Bit1 Bito Pending
LCR DLAB Set Stick EPS PEN ¢ STB WLSB1 WLSBO
(Divisor Break Parity (Even (Parity  (Number (Word (Word
Latch Parity Enable) of Stop Length Length
Access Select) Bits) Select) Select)
Bit) Bit1 Bit0
MCR 0 0 0 LOOP ouT2 OouTH RTS DTR

(Request (Data
to Send) Terminal

Ready)
LSR 0 TEMT THRE Bi FE PE OE DR
(Transmitter | (Transmitter | (Break | (Framing (Parity (Overrun (Data
Empty) Holding Interrupt) Error) Error) Error) Ready)
Register
Empty)
MSR DCD Rl DSR CTS DDCD TERI DDSR DCTS
(Data (Ring (Data (Clear (Delta (Trailing (Delta (Delta
Carrier | Indicator) Set to Send) Data Edge Data Clear
Detect) Ready) Carrier Ring Set to Send)
Detect) | Indicator) | Ready)
SCR Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Note: 1. LSB, Data Bit 0is the first bit transmitied or received
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DR (LSR[0))
ERBFI (IER[C))

THRE (LSR(5])
ETBE! (IER(1])

OF (LSR[1})

PE (LSR[2])

FE (LSR[3])
BI{LSR[4])
ELSI {IER[2))
DCTS (MSR(0])
DDSA (MSR(1))
TERI (MSR[2))
DDCD (MSR(3))
EDSSI (IER[3)

M
| — >—]

INTRPT
PIN 30

Figure 6 : 82C50A INTERRUPT CONTROL STRUCTURE

Transmitter

The serial transmitter section consists of a Transmitter
Holding Register (THR). Transmitter Shift Register (TSR}
and associated control logic. The Transmitter Holding
Register Empty (THRE) and Transmitter Shift Register
Empty (TEMT) are two bits in the Line Status Register
which indicate the status of THR and TSR. To transmita 5 -
8 bit word, the word is written through DO - D7 to the THR.
The microprocessor should perform a write operation only
if THRE is high. The THRE is set high when the word is
automatically transferred from the THR to the TSR during
the transmission of the start bit.

When the transmitter is idle, both THRE and TEMT are
high. The first word written causes THRE to be reset to
zero. After completion of the transfer, THRE returns high.
TEMT remains low for atleast the duration of the transmis-
sionofthe dataword. If asecond character is transmitted to
the THR, the THRE is reset low. Since the data word
cannot be transferred from the THR to the TSR until the
TSR is empty, THRE remains low until the TSR has
completed transmission of the word. When the last word
has been transmitted out of the TSR, TEMT is set high.
THRE is set high one THR to TSR transfer time later.

Receiver

Serial asynchronous data is input into the SIN pin. The idle
state of the line providing the input into SIN is high. A start
bitdetect circuit continually searches foraH — L transition

€ SAMSUNG
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from the idle state. When a transition is detected, a counter
is reset, and counts the 16x clock to 7'/, which is the center
of the startbit. The startbitis valid if the SIN is still low at the
mid bit sample of the start bit. The start bitis verified to pre-
vent the receiver from assembling an incorrect data char-
acter due to a low going noise spike on the SIN input.

The Line Control Register determines the number of data
bits in a character (LCR[0], LCR[1]), number of stop bits
LCR[2], if parity is used LCR([3], and the polarity of parity
LCRI4]. Status information for the receiver is provided in
the Line Status Register. When a character is transferred
from the Receiver Shift Register to the Receiver Bufter
Register, the Data Received indication in LSR[0] is set
high. The CPU reads the Receiver Buffer Register through
DO - D7. Thes read resets LSR[0]. If DO - D7 are not read
prior to a new character transfer from the RSR to RBR, the
overrun error status indication is setin LSR[1]. The parity
check tests for even or odd parity on the parity bit, which
precedes the firststop bit. If there is a parity error, the parity
erroris setin LSR([2]. There is circuitry which tests whether
the stop bit is high. If it is not, a framing error indication is
generated in LSR([3].

The center of the start bit is defined as clock count 7'/, If
data into the SIN is a symmetrical square wave, the data
cell centers will occur within £3.125% of the actual center,
giving an error margin of 46.875%. The start bit can begin
as much as one 16x clock cycle prior to being detected.
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Baud Rate Generatar (BRG) Table 19 : BAUD RATES WITH 1.8432 MHZ CRYSTAL
The BRG generates the clocking for the UART function, at Desired Divisor Used Percentage Error
standard ANSICCITT bit rates. The oscillator driving the Baud Rate to Generate Difference Between
BRG may be providedwith an external crystalto the XTAL1 16 x Clock Desired and Actual
and XTAL2 pins, or an external clock into XTAL1. In either 50 2304

case, a buffered clock output, BAUDOUT is provided for 75 1536

other system clocking. If two KS82C50As are used on the 110 1047 0.026

same board, one can use acrystal, with the buffered clock -

output routed directly to XTAL1 of the other KS82C50A. 1345 857 0.058

The data rate is determined by the Divisor Latch registers 19 768

DLL and DLM and the external frequency or crystal input, 300 364

with the BAUDOUT providing an output 16x the data rate. 600 192

The bit rate is selected by programming the two divisor 1200 96

latches, Divisor Latch Most Significant Byte and Divisor 1800 64

Latch Least Significant Byte. Setting DLL=1 and DLM=0

selects the divisor to divide by 1 (divide by 1 gives maxi- 2000 58 0.69

mum baud rate for a given input frequency at XTAL1). The 2400 48

on-chip oscillator is optimized fora 10 MHz crystal. 3600 32

The BRG can use any of three different popular crystals to 4800 24

provide standard baud rates. The frequency of these three 7200 16

common crystals on the market are 1.8432 MHz, 9600 12

2.4576 MHzand3.072 MHz. Withthese standardcrys- 19200 6

tals, standardbitrates from 5010 38.5 kbps are available.

The following tables illustrate the divisors needed to obtain 38400 3

standard rates using these three crystal frequencies. 56000 2 2.86

Table 20 : BAUD RATES WITH 2.4576 MHZ CRYSTAL Table 21 : BAUD RATES WITH 3.072 MHZ CRYSTAL

Desired Divisor Used Percentage Error Desired Divisor Used Percentage Error
Baud Rate to Generate Difference Between Baud Rate to Generate Ditference Between
16 x Clock Desired and Actual 16 x Clock Desired and Actual
50 3072 - 50 3840
75 2048 -, 75 2560 -
110 1396 0.026 110 1745 0.026
1345 1142 0.0007 1345 1428 0.034
150 1024 - 150 1280
300 512 - 300 840
800 256 - . 600 320
1200 128 - 1200 160
1800 85 0.392 1800 107 0.312
2000 77 0.260 2000 96
2400 64 - 2400 80
3600 43 0.775 3600 53 0.628
4800 32 - 4800 : 40
7200 21 1.587 7200 27 1.23
9600 16 . 9600 20 . ;
19200 8 . 19200 10 ‘
38400 4 - : 38400 5
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KS82C50A

ASYNCHRONOUS COMMUNICATION ELEMENT

Reset

After powerup, the KS82C50A Master Reset schmitt trig-
ger input (MR) should be held high for TMRW  ns to reset
the KS82C50A circuits to an idle mode until initialization.
A high on MR causes the following:

- Initializes the transmitter and receiver internal clock
counters.

+ Clears the Line Status Register (LSR), except for
Transmitter Shift Register Empty (TEMT) and Transmit
Holding Register Empty (THRE), which are set. The
Modem Control Register (MCR) and Line Control Reg-
ister (LCR) are also cleared. All of the discrete lines,

Table 22 : RESET OPERATIONS

memory elements and miscellaneous fogic associated
with these register bits are also cleared or turned off.
The Divisor Latches, Receiver Buffer Register, Trans-
mitter Buffer Register are not effected.

Following removal cf the reset condition (MR low), the
KS82C50A remains in the idle mode until programmed.

A hardware reset of the KS82C50A sets the THRE and
TEMT status bit in the LSR. When interrupts are subse-
quently enabled, an interrupt occurs due to THRE.

A summary of the effect of a Master Reset on the
KS82C50A is given in Table 22.

Register/Signal Reset Control Reset
Interrupt Enable Register Master Reset All Bits Low (0-3 forced, 4-7 permanent)
Interrupt Identification Register Master Reset Bit0is High, Bits 1 and 2 Low
Bits 3-7 Permanently Low
Line Control Register Master Reset All Bits Low
MODEM Control Register Master Reset All Bits Low
Line Status Register Master Reset Bits 5 and 6 High, all other Bits Low

MODEM Status Register Master Reset Bits 0-3 Low, Bits 4-7 Input Signal
SouT Master Reset High '
| Interrupt (RCVR Errors) Read LSR/MR Low
Interrupt (RCVR Data Ready) Read RBR/MR ' Low )
Interrupt (THRE) Read IIR, Write THR/MR Low
Interrupt (Modem Status Changes) Read MSR/MR Low
ouT2 Master Reset High B
RTS Master Reset High
DTR Master Reset High
ouT1 Master Reset

High J
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KSBZ C50A ASYNCHRONOUS COMMUNICATION ELEMENT

PROGRAMMING

The KS82C50A is programmed by the control registers  Table 23 : TYPICAL CRYSTAL OSCILLATOR CIRCUIT
LCR, IER, DLL, DLM and MCR. These control words

define the character length, number of stop bits, parity,
baudrate and modem interface. Parameter B 4
While the Control registers can be written in any order, the | Frequency ‘ 1.0t0 10 MHz !
IER should be written to last because it controls the ) -t e T {
interrupt enables. Once the KS82C50A is programmed Type of Operation  Parallel resonant, :
and operational, these registers can be updated any time Fundamental mode
the KS82C50A is not transmitting or receiving data. .

_ » Load Capacitance (C ) | 20 or 32 pF (typical) |
The control signals required to access KS82C50A internal —
registers are shown below. Reeres (Max) 100 {f=10MHz, C =32pF) |

: 200 (f=10MHz,C =20pF) |

Software Reset { -

A software reset of the KS82C50A is a useful method for
returning to a completely known state without a system
reset. Such a reset consists of writing to the LCR, Divisor
Latches and MCR registers. The LSR and RBR registers
should be read prior to enabling interrupts in order to clear
outany residual data or status bits which may be invalid for
subsequentoperation.

) XTALY - TO BAUD QATE
Crystal Operation e R » GENERATOR

. o . — LOGIC
The KS82C50A crystal oscillator circuitry is designed to 4

operate with a fundamental mode, parallel resonant crys- Gl
tal. Table 23 shows the required crystal parameters and ’
crystal circuit configuration, respectively.

When using an external clock source, the XTAL1 input is r

driven and the XTAL2 output is left open. Power consump-
tion when using an external clock is typically 50% of that XIM2 | oy

required when using a crystal. This is due to the sinusoidal T—’\N\/{

nature of the drive circuitry when using a crystal.
cL
The maximum frequency of the KS82C50A is 10 MHz .

with an external clock or a crystal attached to XTAL1 and - Ksg2Cs04
XTAL2. Using the external clock or ¢crystal, and a divide by

one divisor, the maximum BAUDOUT is 10 MHz and the

maximum datarateis 625 kbps. Figure7: CRYSTAL OSCILLATOR CIRCUIT
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ASYNCHRONOUS COMMUNICATION ELEMENT

KS82C50A

PACKAGE DIMENSIONS

ALL DIMENSIONS IN INCHES

Figure 8 : PLASTIC PACKAGING
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Figure 9: PLCC PACKAGING
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K882C50A ASYNCHRONOUS COMMUNICATION ELEMENT

ORDERING INFORMATION and PRODUCT CODE
KS 82CXXX- X X X
Samsung
Semiconductor, Inc.
Packaging
P - Plastic DIP
L - Plastic Leaded Chip Carrier (PLCC)

Part Number |¥

Speed | Temperature
C - Commercial (0°Cto +70°C)
—10 10 MHz I - Industrial (-40°Cto +85°C)

Samsung Semiconductor products are designated by a Product Code. When ordering, refer to products by their full code. For unusual,

and/or specific packaging or processing requirements not covered by the standard product line, please contact the Samsung
Semiconductor Microprocessor Peripherals Product Group.
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