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Signet ics SCN26562ECN68562 - - -  - - - _ _  _- - - 

Dual Universal Serial 
Communications Controller 
(DUSCC) 

Application Specific Users' Guide 
Product Group 

INTRODUCTION 
The Signetics Dual Universal Serial Communications Controller 
(DUSCC) is a single-chip MOS-LSI communications device 
that provides two independent, multi-protocol, full-duplex re- 
ceiverltransmitter channels in a single package. It supports 
bit-oriented and character-oriented (byte count and byte con- 
trol) syncchronous data link controls as well as asynchronous 
protocols. 

The operating mode and data format of each channel can be 
programmed independently. Each channel consists of a receiv- 
er, a transmitter, a 16-bit multifunction counter/timer, a digital 
phase locked loop (DPLL), a parity1CRC generator and check- 
er, and associated control circuits. The two channels share a 
common bit rate generator (BRG), operating directly from a 
crystal or an external clock, which provides sixteen common 
bit rates simultaneously. The operating rate for the receiver and 
transmitter of each channel can be independently selected 
from the BRG, the DPLL, the counterkimer, or from an exter- 
nal 1X or 16X clock, making the DUSCC well suited for 
dual-speed channel applications. Data rates up to 4.0Mbits per 
second are supported. 

The transmitter and receiver each contain a four-deep FIFO 
with appended transmitter command and receiver status bits 
and a shift register. This permits reading and writing of up to 
four characters at a time, minimizing the potential of receiver 
overrun or transmitter underrun, and reducing interrupt or DMA 
overhead. In addition, a flow control capability is provided to 
disable a remote transmitter when the FIFO of the local receiv- 
ing device is full. 

Two modem control inputs (DCD and CTS) and three modem 
control outputs (RTS and two general purpose) are provided. 
Because the modem control inputs and outputs are general 
purpose in nature, they can be optionally programmed for other 
functions. 

Two versions of the DUSCC are available. The SCN26562 is 
optimized to  interface with processors using a synchronous bus 
interface, such as the 8086, 80186 and 80286. The SCN68562 
is optimized to interface with processors using an asynchronous 
bus interface, such as the 68000 and 68010. Both versions are 
capable of program-polled, interrupt-driven, block-move or 
DMA data transfers. The contents of this manual apply to both 
versions of the DUSCC, unless explicitly noted otherwise. 

KEY FEATURES 
General Features 

Multi-protocol operation 
0 Four character receiver and transmitter FlFOs 

0 to 4Mbit/sec. data rate 
Programmable b i t  rate for each receiver and 

0 Parity and FCS (frame check sequence LRC or CRC) 

0 Programmable data encoding/decoding: NRZ, NRZI, 

Programmable channel mode: ful l-  or halfduplex, 

0 Programmable data transfer mode: polled, interrupt, 

Single- or dual-address DMA transfers 
0 Two multi-function programmable 16-bit counter/ 

Onch ip  oscillator for crystal 

Asynchronous Mode 
Character length: 5 to 8 bits 
Odd or even parity, no parity, or force parity 
Up to  two stop bits programmable in  1/16-increments 
Break generation wi th handshake for counting break 

Detection of start and end of received break 
Character compare with optional interrupt on match 
Transmit up to 4.0Mbps and receive up to 2.OMbps data 

Character-Oriented Protocols 
Character length: 5 to 8 bits 
Odd or even parity, no parity, or force parity 
LRC or CRC generation and checking 
Optional opening PAD transmission 
One or two SYN characters 
SYN detection and optional stripping 
SYN or MARK l inefi l l  or underrun 
Idle in  MARK or SYNs 

0 BISYNC submode 

Bi t -0 r iented Protocols 
Character length: 5 to 8 bits 
Detection and transmission of residual character: 

Optional opening PAD transmission 
Detection and generation of FLAG, ABORT, and IDLE bit  

ABORT, ABORT-FLAGS, or FCS-FLAGS l inefi l l  on underrun 
Idle in  MARK or FLAGS 
Secondary address recognition including group and 

Single- or dualoctet secondary address 
CRC generation and checking 
SDLC loop mode capability 

transmitter 

generation and checking 

FMO, FMl, Manchester 

auto-echo, or local loopback 

DMA, wait 

t imers 

characters 

rates 

0-7 bits 

patterns 

global address 
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BLOCK DIAGRAM - SCN26562 
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PIN CONFIGURATIONS - SCN68562 

N PACKAGE 

RTSBNISYNOUTBN a 

TxDRQBNI 

D6 D7Y 19 q 
DTACKN 22 

DTCN a 

DIP 

45 A6 

D3 BDONEN 

TOP VIEW 

A PACKAGE 
INDEX 

CORNER 7 y*p 46 

20 Ju PLCC J3. 

21 33 
TOP VIEW 

Pin Function Pin Function 
1 IACKN 27 CSN 
2 A3 28 RIWN 
3 A2 29 DONEN 
4 A1 30 D3 
5 RTxDAKBNI 31 D2 

GPI1 BN 32 D1 
6 IRQN 33 DO 
7 NC 3 A  NC 
8 RESETN 
9 RTSBNI 

10 TRxCB 
11 RTxCB 
12 DCDBNI 

SYNIBN 
13 NC 
14 RxDB 
15 TxDB 
16 TxDAKBNI 

GPl2BN 
17 RTxDRQBNI 

GPO1 BN 
10 TxDRQBNI 

GPOPBNI 
RTSBN 

19 CTSBNILCBN 
20 D7 
21 D6 
22 D5 
23 D4 
24 DTACKN 
25 DTCN 
26 GND 

SYNOUTBN 

- .  
35 CTSANILCAN 
36 TxDRQANl 

GPOSANI 
RTSAN 

37 RTxDRQANI 
GPO1 AN 

30 TxDAKAN/ 
GPl2AN 

39 TxDA 
40 RxDA 
41 NC 
42 DCDANI 

43 RTxCA 
44 TRxCA 
45 RTSANI 

46 XPIIDCN 
47 Xl/CLK 
40 RTxDAKANI 

GPI1 AN 
49 A6 
50 A5 
51 A4 

SYNIAN 

SYNOUTAN 

52 VDD 
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PIN CONFIGURATIONS - SCN26562 

N PACKAGE A PACKAGE 

IACKN a ‘:B A1 4 

RTxDAKBN/GPIlBN 

IRQN 6 

RDYN a 7 

RTSBNISYNOUTBNa 

CTSBNILCBN 17 Y 

DIP 

GP02AN/RTSAN 

21 33 
TOP VIEW 

Pin Function 
1 IACKN 
2 A3 
3 A2 
4 A1 
5 RTxDAKBNI 
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6 IRQN 
i’ NC 
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g RTSBNI 

i o  TRxCB 
11 RTxCB 
12 DCDBNI 

13 NC 
14 RxDB 

SYNOUTBN 

SYNIBN 

15 TxDB 
16 TxDAKBNI 

GPl2BN 
17 RTxDRQBN/ 

GPO1 BN 
10 TxDRQBNI 

GPOPBNI 
RTSBN 

19 CTSBNILCBN 
20 D7 
21 D6 
22 D5 
23 D4 
24 RDN 
25 RESETN 
26 GND 

Pin Function 
27 CEN 

29 EOPN 
30 D3 
31 D2 
32 D1 
33 DO 
34 NC 
35 CTSAN/LCAN 
36 TxDRQANI 

GPOPANI 
RTSAN 

37 RTxDRQANI 
GPO1 AN 

30 TxDAKAN/ 
GPl2AN 

39 TxDA 
40 RxDA 
41 NC 
42 DCDANI 

SYNIAN 
43 RTxCA 
44 TRxCA 
45 RTSANI 

46 x2  
47 Xl/CLK 
48 RTxDAKAN/ 

GPIlAN 
49 A6 
50 A5 
51 A4 
52 Vcc 

28 WRN 

SYNOUTAN 
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PIN DESCRIPTION 
In this document, signals are discussed using the terms 'active' and 'inactive' or 'asserted' and 'negated' independent of whether 
the signal is active in the High (logic 1) or Low (logic 0) state. N at the end of a pin name signifies the signal associated with the 
pin is Active-Low (see individual pin description for the definition of the active level of each signal.) Pins which are provided for 
both channels are designated by AIB after the name of the pin and the Active-Low state indicator, N, if applicable. A similar 
method is used for registers provided for both channels; these are designated by either an underline or by A/B after the name. 

MNEMONIC 

A1 -A6 

DO-D7 

RIWN 

CSN 

DTACKN 

RDN 

WRN 

ZEN 

RDYN 

RQN 

ACKN 

APPLIES TO 
26562 

X 

X 

X 

X 

X 

X 

X 

68562 
X 

X 

X 

X 

X 

X 

X 

N P E  

I 

I I O  

I 

I 

0 

I 

I 

I 

0 

0 

I 

NAME AND FUNCTION 

Address Lines: Active-high. Address inputs which specify which of the internal 
registers is accessed for readlwrite operations. 
Bidirectional Data Bus: Active-high, 3-state. Bit 0 is the LSB and bit 7 is the MSB. 
All data, command and status transfers between the CPU and the DUSCC take 
place over this bus. The data bus is enabled when CSN (CEN) is low and during 
interrupt acknowledge cycles and single address DMA acknowledge cycles. 
ReadMlrite: A high input indicates a read cycle and a low input indicates a write 
cycle when a cycle is initiated by assertion of the CSN input. 
Chip Select: Active-low inp-ut. When low, data transfers between the CPU and thc 
DUSCC are enabled on DO-D7 as controlled by the RIWN and A1-A6 inputs. Wher 
CSN is high, the DUSCC is isolated from the data bus (except during interrupi 
acknowledge cycles and single address DMA transfers) and DO-D7 are placed il: 
the 3-state condition. 
Data Transfer Acknowledge: Active-low, 3-state. DTACKN is asserted on a write 
cycle to indicate that the data on the bus has been latched, and on a read cycle 01 
interrupt acknowledge cycle to indicate valid data is on the bus. In a write bus 
cycle, input data is latched by the assertion (falling edge) of DTACKN or by the 
negation (rising edge) of CSN, whichever occurs first. The signal is negated wher 
completion of the cycle is indicated by negation of CSN or IACKN input, anc 
returns to the inactive state (3-state) a short period after it is negated. In single 
address DMA mode, input data is latched by the assertion (falling edge) of DTCN 01 
by the negation (rising edge) of the DMA acknowledge input, whichever occurs 
first. DTACK is negated when completion of the cycle is indicated by the assertion 
of DTCN or negation of DMA acknowledge inputs (whichever occurs first), and 
returns to the inactive state (3-state) a short period after it is negated. When 
inactive, DTACKN requires an external pull-up resistor. 

Read Strobe: Active-low input. When active and CEN is also active, causes the 
content of the addressed register to be present on the data bus. RDN is ignored 
unless CEN is active. 

Write Strobe: Active-low input. When active and CEN is also active, the content of 
the data bus is loaded into the addressed register. The transfer occurs on the rising 
edge of WRN. WRN is ignored unless CEN is active. 
Chip Enable: Active-low input. When active, data transfers between the CPU and 
the DUSCC are enabled on 07-00 as controlled by RDN or WRN, and A6-A1. When 
CEN is high, the data lines are placed in the 3-state condition (except if IACKN is 
asserted or during a DMA acknowledge cycle). 

Ready: Active-low, open drain. Used to synchronize data transfers between the 
master and the DUSCC. It is valid only during read and write cycles where the 
DUSCC is configured in 'wait on Rx', 'wait on Tx' or 'wait on Tx or Rx' modes, 
otherwise it is always inactive. RDYN becomes active on the leading edge of RDN 
and WRN if the requested operation cannot be performed (viz, no data in RxFlFO in 
the case of a read or no room in the TxFIFO in the case of a write). 

nterrupt Request: Active-low, open drain. This output is asserted upon occur- 
'ence of any enabled interrupting condition. The CPU can read the general status 
,egister to determine the interrupting condition(s), or can respond with an interrupt 
Icknowledge cycle to cause the DUSCC to output an interrupt vector on the data 
>us. 

nterrupt Acknowledge: Active-low. When IACKN is asserted, the DUSCC responds 
>y placing the contents of the interrupt vector register (modified or unmodified by 
status) on the data bus and asserting DTACKN. If no active interrupt is pending, 
3TACKN is not asserted. 
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NAME AND FUNCTION 

Interrupt Acknowledge: Active-low. When IACKN is asserted, the DUSCC responds 
by either forcing the bus into high-impedance, placing a vector number, Call in- 
struction or zero on the data bus. The vector number can be modified or unmodified 
'by  the status. If no interrupt is pending, IACKN is ignored and the data bus placec 
in high-impedance. 
Crystal or External Clock: When using the crystal oscillator, the crystal is connected 
between pins X1 and X2. If a crystal is not used, an external clock is supplied at 
this input. This clock is used to drive the internal bit rate generator, as an optional 
input to the counter/timer or DPLL, and to provide other required clocking signals 
When a crystal is used, a capacitor must be connected from this pin to ground. 

Crystal or Interrupt Daisy Chain: When a crystal is used as the timing source, the 
crystal is connected between pins X1 and X2. This pin can be programmed to 
provide an interrupt daisy chain active-low output which propagates the IACKN 
signal to lower priority devices, if no active interrupt is pending. This pin should be 
grounded when an external clock is used on X1 and X2 is not used as an interrupt 
daisy chain output. When a crystal is used, a capacitor must be connected from this 
pin to  ground. 

Crystal 2: Connection for other side of crystal. When a crystal is used, a capacitor 
must be connected from this pin to ground. If an external clock is used on X1, this 
pin must be grounded. 

Master Reset: Active-low. A low on this pin resets the transmitters and receivers 
and resets the registers shown in Table 1. Reset is asynchronous, i.e., no clock is 
required. (See MMR (Master Reset Register) description also) 
Channel A (B) Receiver Serial Data Input: The least significant bit is received first. 
If external receiver clock is specified for the channel, the input is sampled on the 
rising edge of the clock. 
Channel A (B) Transmitter Serial Data Output: The least significant bit is transmitted 
first. This output is in the marking condition when the transmitter is disabled or 
when the channel is operating in local loopback mode. If external transmitter clock 
is specified for the channel, the data is shifted on the falling edge of the clock. 

Channel A (B) Receiverflransmitter C lock  As an input, it can be programmed to 
supply the receiver, transmitter, counter/timer, or DPLL clock. As an output, can 
supply the counter/timer output, the transmitter shift clock (lX), or the receiver 
sampling clock (1X). 
Channel A (B) Transmitter/Receiver C lock  As an input, it can supply the receiver, 
transmitter, counter/timer, or DPLL clock. As an output, it can supply the counter/ 
timer output, the DPLL output, the transmitter shift clock (lX), the receiver sampling 
clock (lX), the transmitter BRG clock (16X), the receiver BRG clock (16X), or the 
internal system clock (X1/2). 
Channel A (B) Clear-to-Send Input or Loop Control Output: Active-low. The signal 
can be programmed to act as an enable for the transmitter when not in loop mode. 
The DUSCC detects logic level transitions on this input and can be programmed to 
generate an interrupt when a transition occurs. When operating in the BOP loop 
mode, this pin becomes a loop control output which is asserted and negated by 
DUSCC commands. This output provides the means of controlling external loop in- 
terface hardware to go on-line and off-line without disturbing operation of the loop. 
Channel A (B) Data Carrier Detected or External Sync Input: The function of this 
pin is programmable. As a DCD active-low input, it acts as an enable for the re- 
ceiver or can be used as a general purpose input. For the DCD function, the DUSCC 
detects logic level transitions on this pin and can be programmed to generate an 
interrupt when a transition occurs. As an active-low external sync input, it is used 
in the COP mode to obtain character synchronization for the receiver without 
receipt of a SYN character. This mode can be used in disc or tape controller 
applications. 

PIN DESCRIPTION (Continued) 

MNEMONIC 

IACKN 

X1 /CLK 

X2/1DCN 

x 2  

RESETN 

RxDA, RxDB 

TxDA, TxDB 

RTxCA, 
RTxCB 

TRxCA, 
TRxCB 

CTSA/BN, 
LCA/BN 

DCDA/BN, 
SYNIA/BN 

APPLIES TO 
26562 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

68562 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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I 

I 

I 

0 

I /o 

I/O 

I/O 

I 

7 



Signetics Application Specific Product Group Users' Guide 

Dual U n iversal Serial Co m m u n icat i o ns Con t ro I I er SCN26562/SCN68562 

PIN DESCRIPTION (Continued) 

MNEMONIC 

RTx DRQAIBN, 
GPO 1 AIBN 

TxD RQAI BN , 
GPOPAIBN, 
RTSAIBN 

RTx DA KA/ B N , 
G PI 1 A/BN 

TxDAKA/BN, 
GP12A/BN 

DTCN 

DONEN 

EOPN 

RTSAIBN, 
SYNOUTA/BN 

VDD 
GND 

APPLIES TO 
26562 

X 

X 

X 

X 

X 

X 

X 

X 

~~ 

68562 
X 

X 

X 

X 

X 

X 

X 

X 

X 

September 7, 1990:R7/11/91 R:7/31/91 

TYPE 

0 

0 

I 

I 

I 

I10 

I10 

0 

I 

I 

NAME AND FUNCTION 

Channel A (B) Receiverflransmitter DMA Service Request or General Purpost 
Output: Active-low. For half-duplex DMA operation, this output indicates to the 
DMA controller that one or more characters are available in the receiver FIFO (wher 
the receiver is enabled) or that the transmit FIFO is not full (when the transmitter i! 
enabled). For full-duplex DMA operation, this output indicates to the DMA con- 
troller that data is available in the receiver FIFO. In non-DMA mode, this pin is a 
general purpose output that can be asserted and negated under program control. 
Channel A (B) Transmitter DMA Service Request, General Purpose Output, 01 
Request-to-Send: Active-low. For full-duplex DMA operation, this output indi- 
cates to the DMA controller that the transmit FIFO is not full and can accept morc 
data. When not in full-duplex DMA mode, this pin can be programmed as a genera 
purpose or a Request-to-Send output, which can be asserted and negated undei 
program control (see Detailed Operation). 

Channel A (B) Receiver/Transmitter DMA Acknowledge or General Purpose Input, 
Active-low. For half-duplex single address operation, this input indicates to the 
DUSCC that the DMA controller has acquired the bus and that the requested bus 
cycle (read receiver FIFO when the receiver is enabled or load transmitter FlFC 
when the transmitter is enabled) is beginning. For full-duplex single address DMP 
operation, this input indicates to the DUSCC that the DMA controller has acquirec 
the bus and that the requested read receiver FIFO bus cycle is beginning. Because 
the state of this input can be read under program control, it can be used as i 
general purpose input when not in single address DMA mode. 
Channel A (B) Transmitter DMA Acknowledge or General Purpose Input: Active- 
low. When the channel is programmed for full-duplex single address DMA 
operation, this input is asserted to indicate to the DUSCC that the DMA controller 
has acquired the bus and that the requested load transmitter FIFO bus cycle is 
beginning. Because the state of this input can be read under program control, it car; 
be used as a general purpose input when not in full-duplex single address DMA 
mode. 

Device Transfer Complete: Active-low. DTCN is asserted by the DMA controller to 
indicate that the requested data transfer is complete. 

Done: Active-low, open-drain. DONEN can be used and is active in both DMA and 
non-DMA modes. See Detailed Operation for a description of the function of this 
pin. 

Done (EOP): Active-low, open-drain. EOPN can be used and is active in both DMA 
and nod-DMA modes. See Detailed Operation for a description of the function of 
this pin. 

Channel A (B) Sync Detect or Request-to-Send: Active-low. If programmed as a 
sync output, it is asserted one bit time after the specified sync character (COP or 
BISYNC modes) or a FLAG (BOP modes) is detected by the receiver. As a 
Request-to-Send modem control signal, it functions as described previously for the 
TxDRQNIRTSN pin. 
t 5 V  Power Input 

Signal and Power Ground Input 
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Table 1. DUSCC Register Address Map 

Register Name 

1. c = 0 for channel A, c - 1 for channel B. 
d = don’t care - register may be accessed as either channel. 
x = don’t care - FlFOs are addressable at any of four adjacent addresses to allow them to  be addressed as byte/ 

2. A write to  this register can perform a status resetting operation. 
3. SCN26562 only. See Master Reset Register section for description of operation. Not used for SCN68562. 
4. n/a Not applicable 
5. **  These registers are EDGE TRIGGERED. Others are read only or level triggered. Level triggered registers 

should not be changed while channel is active. NOTE: ICTSR for bits 6, 5, 4 only. 

word/long word. 

REGISTERS (NOTE: Detailed operation page 33) 
The addressable registers of the DUSCC are shown in Table 1. 
The following rules apply to all registers: 

1. A read from a reserved location in the map results in a read 
from the ’null register’. The null register returns all ones for 
data and results in a normal bus cycle. A write to one of 
these locations results in a normal bus cycle without a write 
being performed. 

2. Unused bits of a defined register are read as zeros, unless 
ones have been loaded after master reset. 

3. Bits that are unused in the chosen mode but are used in 
others are readable and writable but their contents are ig- 
nored in the chosen mode. 

4. All registers are addressable as 8-bit quantities. Addresses 
are ordered such that certain sets of registers may also be 
accessed as words of long words. 

The operation of the DUSCC is programmed by writing control 
words into the appropriate registers. Operational feedback is 
provided via status registers which can be read by the CPU. 
The contents of certain control registers are initialized on RE- 
SET. Care should be exercised if the contents of a register are 
changed during operation, since certain changes may cause 
operational problems, e.g., changing the channel mode at a 
inappropriate time may cause the reception or transmission of 
an incorrect character. In general, the contents of registers 
which control transmitter or receiver operation, or the count- 
er/timer, should be changed only when they are not enabled. 
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The DUSCC registers and be separated into five groups to 
describe their usage: 

1. Channel mode configuration and pin description registers 
2. Transmitter and receiver parameter and timing registers 
3. Counter/timer control and value registers 
4. Interrupt control and status registers 
5. Command register 
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In addition, the SCN26562 version contains a 'dummy' register 
at address H'3F' which may optionally be used to perform the 
hardware reset function. 

Master Reset Register (MRR) 
(Applies only to SCN26562) 
The MRR is a dummy register used to optionally perform the 
hardware reset function. A power-up or write to the MRR 
causes the device to enter the reset state (the equivalent of 
assertion of the RESETN pin). To leave the reset state, the 
MRR must be read. During an MRR read, the DUSCC uncondi- 
tionally puts ones on the data bus. Note that at least one read 
of the MRR must be performed after power-up even if a hard- 
ware reset is applied. 

Channel Mode Configuration and 
Pin Description Registers 
There are five registers in this group for each channel. The bit 
format for each of these registers is contained in Table 2. The 
primary function of these registers is to define configuration of 
the channels and the function of the programmable pins. 

A channel should not be dynamically reconfigured. Users 
should not write to  any of these registers while the channel is 
in use (i.e., if either the receiver or transmitter is enabled). 

These registers are transparent latches. As a consequence, 
certain pins, especially the multipurpose 1/0 pins of the PCR 
register and the LCN output, temporarily may switch between 
functionsfstates during a write cycle, if invalid data are present 
on the data bus during the beginning of the write cycle. 

Channel Mode Register 1 (CMRlA, CMRlB) 

[7:6]Data Encoding - These bits select the data encoding for 
the received and transmitted data: 
00 If the DPLL is set to  NRZl mode (see DPLL commands), it 

selects positive logic (1 - High, 0 Low). If the DPLL is 
set to  FM mode (see DPLL commands), Manchester 
(bi-phase level) encoding is selected. A Master Reset sets 
the DPLL to  NRZl mode. 

01 N RZI. Non-return-to-zero inverted. 
10 FMO. Bi-phase space. 
11 FM1. Bi-phase mark. 

[5] Extended Control (BOP) - 
0 No. A one-octet control field follows the address field. 
1 Yes. A two-octet control field follows the address field. 

[5] Parity (COP/ASYNC), Code Select (BISYNC) 
0 Even parity if with parity is selected by [4:3] or a 0 in the 

parity bit position if force parity is selected by [4:3]. In 
BISYNC protocol mode, internal character comparisons 
are made using EBCDIC coding. 

1 Odd parity if with parity is selected by [4:3] or a 1 in 
the parity bit position if force parity is selected by [4:3]. In 
BISYNC protocol mode, internal character comparisons 
are made using 7-bit plus odd parity ASCII coding. (Note: 
The receiver should be programmed for 8-bit characters, 
RPR [1:0] - 11, with no parity, CMRl [4:3] = 00.) 

[43] Address Mode (BOP) - This field controls whether a 
single octet or multiple octets follow the opening FLAG(s) for 
both the receiver and the transmitter and for both BOP primary 
and secondary modes. Address comparison by the receiver is 
activated by the selection of the 'BOP secondary" mode ac- 
cording to  the 'Channel Protocol Bits ' of CMR[2:O] (see 
Detailed Operation). 

00 Single-Octet address. 
01 Extended address. 
10 Dual-Octet address. 
11 Dual-Octet address with group 

[4:3] Parity Mode (COP/ASYNC) - This field selects the parity 
mode for both the receiver and the transmitter. A parity bit is 
added to the programmed character length if with parity or 
force parity is selected. 
00 No parity. Required when BISYNC protocol mode is pro- 

grammed. 
01 Reserved. 
10 With parity. Odd or even parity is selected by [5]. 
1 1  Force parity. The parity bit is forced to the state selected 

by PI. 
[P:O]Channel Protocol Mode - This field selects the operational 
Drotocol and submode for both the receiver and transmitter: 
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BOP Primary. No address comparison is performed, but 
the length of the address field is still determined by 
[4:3]. For receive, all characters received after the 
opening FLAG(s) are transferred to the FIFO. 
BOP Secondary. This mode activates the address 
modes selected by [4:3] for the purpose of address 
comparison. Except in the case of extended address 
([4:3]-Ol), an address comparison is performed to de- 
termine if a frame should be received. Refer to Detailed 
Operation for details of the various addressing modes. If 
a valid comparison occurs, the receiver is activated and 
the address octets and all subsequent received charac- 
ters of the frame are transferred to the receive FIFO. 
BOP Loop. The DUSCC acts as a secondary station in a 
loop, The GO-ON-LOOP and GO-OFF-LOOP com- 
mands are used to cause the DUSCC to go on and off 
the loop. Normally, the TxD output echoes the RxD 
input with a two-bit time delay. If the transmitter is 
enabled and the 'go active on poll' command has been 
asserted, the transmitter will begin sending when an 
EOP sequence consisting of a zero followed by seven 
ones is detected. The DUSCC changes the last one of 
the EOP to  zero, making it another FLAG, and then 
operates as described in the detailed operation section. 
The loop sending status bit (TRSR[G]) is asserted con- 
current with the beginning of transmission. The frame 
should normally be terminated with an EOM followed by 
an echo of the marking RxD line so that secondary 
stations further down the loop can append from up-loop 
stations by the same process. I f  the 'go active on poll' 
command is not asserted, the transmitter remains inac- 
tive (other than echoing the received data) even when 
the EOP sequence is received. 
BOP Loop without address comparison. Same as normal 
loop mode except that address field comparisons are 
disabled. All received frames are transmitted to the 
CPU. 
COP Dual SYN. Character sync is achieved upon re- 
ceipt of a bit sequence matching the contents of the 
appropriate bits of S1 R and S2R (SYNl-SYN2), includ- 
ing parity bits if any. 
COP Dual SYN (BISYNC). Character sync is achieved 
upon receipt of a bit sequence matching the contents of 
the appropriate bits of S1R and S2R (SYN1-SYN2). In 
this mode, special transmitter and receive logic is acti- 
vated. Transmitter and receiver character length must 
be programmed to 8 bits and no parity (see Detailed 
Operation). 
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Extended Address Mode 
Control (BOP) 

BOP only 00 - 8-bit 
0 - no 01 - extended 
1 - ves address 

D u a I U n iversal Seri al C o m m u n i cat i o n s Co n t ro I I er 

Channel Protocol Mode 

000 - BOP primary 
001 - BOP secondary 
010 - BOP IOOP 

110 COP single SYN. Character sync is achieved upon re- 111 Asynchronous. Startlstop format. 
ceipt of a bit sequence matching the contents of the 
appropriate bits of S1R (SYNl), including parity bit if 
any. This mode is required when the external sync 
mode is selected (see description of RPR[4], BOP1 
co P). 

Table 2. Channel Configuration/Pin Definition Registers Bit Formats 

(CMRlA, CMRlB) 
(text page 11 ) 

I Data Encoding 

00 - NRZlMan- 
Chester 

01 - NRZl 

11 - FM1 
10 - FMO 

. 1 . -  

# Parity 

0 - even 
1 - odd 

10 - 16-bit 
11 - 16-bit comparison 

011 - BOP loop - no address 

100 - COP dual SYN 
101 - COP dual SYN 

110 - COP single SYN (Req’d 
for externa sync) 

11 1 - asynchronous 

wlgroup 
Parity Mode 

(COP/ASYNC) (BISYNC) 
00 - no parity 
01 - reserved 
10 - with parity 
11 - force parity 

‘ I  

(SlRA, SlRB) 
(text page 14) 

L NOTE: 

COP - SYNl (5-8 bits) 
BOP - First address octet 

(SPRA, SBRB) 
(text page 14) 

#in BISYNC protocol mode, 0 - EBCDIC, 1 - ASCII coding. 

ASYNC - not used 
COP - SYNP (5-8 bits) 

BOP - Second address octet 

CHANNEL MODE REG1 
I Channel Connection 

(PCRA, PCRB) 
(text page 14) 

00 - normal 
01 - auto echo 
10 - local loop 
11 - reserved 

TRxC Pin RTxC Pin GP02/ SYNOUT/ 
RTS XPIIDC RTS 

* 0 -GPO2 0 -  00 - input 000 - input 
0 - X2 1 - RTS SYNOUT 01 - CIT 001 -XTALl2 
1 - IDC 1 -  10 - TxCLK 1X 010 - DPLL 

RTS 11 - RxCLK 1X 011 - C/T 
100 - TxCLK 16X 
101 - RxCLK 16X 
110 - TxCLK 1X 
111 - RxCLK 1X 

(CMRPA, CMRPB) 
(text page 13) 

TER 2 

address DMA 

address DMA 

address DMA 

address DMA 

001 - half-duplex dual 

010 - full-duplex single 

01 1 - full-duplex dual 

100 - wait on Rx only 
101 - wait on Tx only 
110 - wait on Rx or Tx 
11 1 - polled or interrupt 

Frame Check Sequence Select 
000 - none 
001 - reserved 
010 - LRC8 preset Os 
011 - LRC8 preset 1s 
100 - CRC 16 preset Os 
101 - CRC 16 preset 1s 
11 0 - CRC CCITT preset Os 
11 1 - CRC CCITT preset 1 s 

SYNl/SECONDARY ADDRESS REGISTER 1 
ASYNC - Character compare (5-8 bits) 

September 7, 1990:R7/11191 R:7131191 12 



Signetics Application Specific Product Group Users‘ Guide 

Dual Un iversal Serial Comm u n ications Controller SCN26562BCN68562 

Channel Mode  Register 2 (CMR2A, CMRPB) 

[7:6]Channel Connection - This field selects the mode of op- 
eration of the channel. The user must exercise care when 
switching into and out of the various modes. The selected 
mode will be activated immediately upon mode selection, even 
if this occurs in the middle of a received or transmitted 
character. 
00 Normal Mode. The transmitter and receiver operate in- 

dependently in either half- or full-duplex, controlled by 
the respective enable commands. 

01 Automatic echo mode. Automatically retransmits the re- 
ceived data with a half-bit time delay (ASYNC, 16X clock 
mode) or a two-bit time delay (all other modes). The 
following conditions are true while in automatic echo 
mode: 
1. 

2. 

3. 

4. 
5. 

6. 

7. 

Received data is reclocked and retransmitted on the 
TxD output. 
The receiver clock is used for the transmitter for Async 
16X clock mode. For other modes the transmitter clock 
must be supplied. 
The receiver must be enabled, but the transmitter need 
not be enabled. 
The TxRDY and underrun status bits are inactive. 
The received parity and/or FCS are checked if re- 
quired, but are not regenerated for transmission, i.e., 
transmitted parity and/or FCS are as received. 
In ASYNC mode, character framing is checked, but 
the stop bits are retransmitted as received. A received 
break is echoed as received. 
CPU to receiver communication continues normally, but 
the CPU to transmitter link is disabled. 

10 Local loopback mode. In this mode: 
1. The transmitter data output and clock are internally 

connected to the receiver. 
2. The transmit clock is used for the receiver if NRZl or 

NRZ encoding is used. For FM and Manchester en- 
coding, both a receiver clock and a transmitter clock 
must be supplied. 

3. The TxD output is held High. 
4. The RxD input is ignored. 
5. The receiver and transmitter must be enabled. 
6. CPU to transmitter and receiver communications con- 

tinue normally. 
11 Reserved. 

[53]Data Transfer Interface - This field specifies the type of 
data transfer between the DUSCC‘s Rx and TxFlFOs and the 
CPU. All interrupt and status functions operate normally re- 
gardless of the data transfer interface programmed. Refer to 
Detailed Operation for details of the various DMA transfer 
interfaces. 
000 Half-duplex single address DMA. 
001 Half-duplex dual address DMA. 
010 Full-duplex single address DMA. 
01 1 Full-duplex dual address D M A  
100 Wait on receive only. In this mode a read of a 

non-empty receive FIFO results in a normal bus cy- 
cle. However, if the receive FIFO of the channel is 
empty when a read Rx FIFO cycle is initiated, the 
DTACKN (RDYN) output remains negated until a 
character is received and loaded into the FIFO. 
DTACKN (RDYN) is then asserted and the cycle is 
completed normally. 

101 Wait on transmit only. In this mode a write to a non- 
full transmit FIFO results in a normal bus cycle. How- 
ever, if the transmit FIFO of the channel is full when 
a write TxFlFO cycle is initiated, the DTACKN 
(RDYN) output remains negated until a FIFO position 
becomes available for the new character. DTACKN 
(RDYN) is then asserted and the cycle is completed 
normally. 

110 Wait on transmit and receive. As above for both wait 
on receive and transmit operations. 

111 Polled or interrupt. DMA and wait functions of the 
channel are not activated. Data transfers to the Rx 
and TxFlFOs are via normal bus read and write cy- 
cles in response to  polling of the status registers 
and/or interrupts. 

[2:0] Frame Check Sequence Select - This field selects the 
optional frame check sequence (FCS) to be appended at the 
end of a transmitted frame. When CRC is selected in COP, 
then no parity and 8-bit character length must be used. The 
selected FCS is transmitted as follows: 
1. Following the transmission of a FlFOed character tagged 

with the ‘send EOM’ command. 
2. If underrun control (TPR[7:6]) is programmed for TEOM, 

upon occurrence of an underrun. 
3. If TEOM on zero count (TPR[4]) is asserted and the count- 

erltimer is counting transmitted characters, after trans- 
mission of the character which causes the counter to reach 
zero count. 

4. In DMA mode with TEOM on zero count or done (TPR[4]) 
set, after transmission of a character if DONEN (68562) or 
EOPN (26562) is asserted when that character was loaded 
into the TxFlFO by the DMA controller. 
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No frame check sequence. 
Reserved 
LRC8: Divisor - Xa + 1, dividend preset to zeros. The 

Tx sends the calculated LRC non-inverted. The Rx 
indicates an error if the computed LRC is not equal to 
0. Valid for COP modes only. 
LRC8: Divisor - X8 + 1, dividend preset to ones. The 

Tx sends the calculated LRC non-inverted. The Rx 
indicates an error if the computed LRC is not equal to 
0. Valid for COP modes only. 
CRC16: Divisor = x16 + x15 + x2 + 1, dividend preset 
to zeros. The Tx sends the calculated CRC non- 
inverted. The Rx indicates an error if the computed 
CRC is not equal to 0. Not valid for ASYNC mode. 
CRC16: Divisor - x16 + x15 + x2 + 1, dividend preset 
to ones. The Tx sends the calculated CRC non- 
inverted. The Rx indicates an error if the computed 
CRC is not equal to 0. Not valid for ASYNC mode. 
CRC-CCIT: Divisor - x16 + x12 + x5 + 1, dividend 
preset to zeros. The Tx sends the calculated CRC 
non-inverted. The Rx indicates an error if the com- 
puted CRC is not equal to 0. Not valid for ASYNC 
mode. 
CRC-CCIlT: Divisor = x16 + x12 + x5 + 1, dividend 
preset to ones. The Tx sends the calculated CRC 
inverted. The Rx indicates an error if the computed 
CRC is not equal to H’FOB8’. Not valid for ASYNC 
mode. 




