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PREFACE 

Tl1e purpose of t11is Technical Manual is to explain and 
illustrate the t1ardware and software technical details of t11e 
Z 16C35, Integrated Serial Communications Controller 

{ISCC). 1 he document is organized into six chapters and 
one appendix as follows: 

1. General Description 

Chapter 1 is an introductory section covering the key features, 
overview block diagrams, pin-out, and pin definitions. 

2. Interfacing the ISCC 

Chapter 2 provides the technical information to describe tt1e bus interfaces, 
1/0 interfaces, and register accesses. 

3. Detailed Functional Descriptions 

Chapter 3 covers the ISCC's functional details in the areas of receiver 
and transmitter OMA operations, baud rate generator, 
data encoding/decoding, digital phase locked loop, 

clock selection, and crystal oscillators. 

4. Modes of Operation 

Chapter 4 explains tlie serial data transmission and reception in asynchronous, 
bit- and byte-oriented syncl1ronous modes. 

5. Register Descriptions 

Cl1apter 5 illustrates and explains the bit combinations 
and definitions for all ISCC registers. 

6. Appendix A 

Appendix A illustrates and explains the interfacing of tt1e ISCC 
to Intel and Motorola microprocessors. 
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~Zilffi 

1.1 INTRODUCTION 

The Z 16C35, ISCC is a CMOS superintegration device with 
a flexible Bus Interface Unit (BIU) connecting a built-in 
Direct Memory Access (OMA) cell to the CMOS Serial 
Communications Control (SCC) cell. 

The ISCC is a dual-channel, multi-protocol data communi
cations peripheral which easily interfaces to CPU's with 
either multiplexed or non-multiplexed address and data 
buses. The advanced CMOS process offers lower power 
consumption, higher performance, and superior noise 
immunity. The programming flexibility of the internal regis
ters allow the ISCC to be configured for a wide variety of 
serial communications applications. The many on-chip 
features such as streamlined bus interface, four channel 
OMA, baud rate generators, digital phase-locked loops, 
and crystal oscillators dramatically reduce the need for 
external logic. Additional features, including a 1Ox19 bit 
status FIFO, are added to support high speed SDLC 
transfers using on-chip OMA controllers. 

The ISCC can address up to 4 gigabytes per OMA channel 
by using the /UAS and /AS signals to strobe out 32-bit 
multiplexed addresses. 

The ISCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM Bisync, and synchro
nous bit-oriented protocols such as HDLC and IBM SDLC. 
This versatile device supports virtually any serial data 
transfer application (terminals, printers, diskette, tape 
drives, etc.). 

TECHNICAL MANUAL 

CHAPTER 1 
GENERAL DESCRIPTION 

The device can generate and check CRC codes in any 
synchronous mode and can be programmed to check 
data integrity in various modes. The ISCC also has facilities 
for modem controls in both channels. In applications 
where these controls are not needed, the modem controls 
can be used for general-purpose 1/0. 

The standard Zilog interrupt daisy chain is supported for 
interrupt hierarchy control. Internally, the SCC cell has 
higher interrupt priority than the OMA cell. 

The OMA cell consists of four OMA channels; one for 
transmit and one for receive to and from each SCC chan
nel, respectively. 

The OMA cell adopts a simple fly-by mode OMA transfer, 
providing a powerful and efficient OMA access. The cell 
does not support memory-to-memory transfer. 

Priorities between the four OMA channels are program
mable to custom-fit user applications. Arbitration of Bus 
priority control signals between the ISCC OMA and other 
system DMA's should be handled outside the ISCC. 

The BIU has a universal interface to most system/CPU bus 
structures and timing. The first write to the ISCC after a 
hardware reset will configure the bus interface type being 
implemented. 
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Figure 1-1. Block Diagram 

1.2 FEATURES 

• Low power CMOS technology • Two independent. 0 to 4.0 M bit/second, full-duplex 
channels, each with a separate crystal oscillator. baud 

• Two general-purpose SCC channels, four OMA rate generator, and digital phase-locked loop circuit 
channels; and Universal Bus Interface Unit for clock recovery. 

• Software compatible to the Zilog CMOS SCC • Multi-protocol operation under program control; 
programmable for NRZ, NRZi, or FM data encoding. 

• Four OMA channels; two transmit and two receive 
channels to and from the sec • Asynchronous mode with five to eight bits and one. 

one and one-half, or two stop bits per character; 

• Four gigabyte address range per OMA channel programmable clock factor; break detection and 
generation; parity, overrun, and framing error detection. 

• Flyby OMA transfer mode 

• Synchronous mode with internal or external character 

• Programmable OMA channel priorities synchronization on one or two synchronous characters 
and CRC generation and checking with CRC-16 or 

• Independent OMA register set CRC-CCITT preset to either 1 's or O's. 

• A Universal Bus Interface Unit providing simple • SOLC/HDLC mode with comprehensive frame-level 
interface to most CPUs multiplexed or non-multiplexed control. automatic zero insertion and deletion. I-field 
bus; compatible with 680x0 and 8x86 CPUs residue handling, abort generation and detection, CRC 

generation and checking, and SDLC Loop mode 

• 32-bit addresses multiplexed to 16-pin address/data operation. 
lines 

• Local Loopback and Auto Echo modes 

• 8-bit data supporting high/low byte swapping 

• Supports T1 digital trunk 

• 10 MHz timing 

• Enhanced SDLC 10x19 Status FIFO for OMA support 

• 12.5 & 16 MHz timing planned 

• Full CMOS SCC register set 

• 68-pin PLCC 

• Supports all Zilog CMOS SCC features: 

1-2 



Address' 
Data Bus 

Interrupt 

Select/ 
DMAStation 

AD15 
AD14 
AD13 
AD12 
AD11 
AD10 
AD9 
ADS 
AD? 
ADS 
ADS 
AD4 

RTxCA 
/DTR//REOA 

/RTSA 
/CTSA 
/DCDA 

/SYNCA 

AD3 
AD2 
AD1 
ADO 

ISCC 
TxDB 
RxDB 

TRxCB 

----aJ/CE 
/AS 
IDS 
R//W 
/UAS 
/WR 
/RD 

--....i /BUSACK 

-- /BUSREQ 
/WAIT//RDY I __ /INT 

/INTACK 
IEI 

--IEO 

f AO/SCC//DMA 
Al/A//B 
/RESET 

RTxCB 
/DTR//REQB 

RTSB 
CTSB 
DCDB 

SYNCB 

+5 GND PCLK 

Figure 1-2. Pin Functions 

-} Serial Data 

1-3 



IEO 

/INT 
/SYNC A 

/RTxCA 

1 68 
/BUSREQ 

PCLK 
/SYNCB 

/RTxCB 
GND 
Vee 

ADS 

GND 
Vee 

ADO 
AD1 

AD2 

AD3 
AD4 

AD5 

AD6 

AD7 

GND 

ISCC AD9 

AD10 
Z16C35 AD11 

Vee 

nc 

AD12 

AD13 

AD14 

AD15 

GND 

Vee 

nc 

Figure 1-3. Pin Assignments 

1.3 PIN DESCRIPTION 

The following section describes the Z16C35 pin functions. 
Figures 1-2 and 1-3 detail the respective pin functions and 
pin assignments. All references to OMA are internal. 

/CTSA, /CTSB. Clear To Send(inputs, active Low). These 
pins function as transmitter enables if they are programmed 
for Auto Enables (WR3. 05 ). If these pins are programmed 
as Auto Enables. a Low on the inputs enables the respec
tive transmitters. If not programmed as Auto Enables, they 
may be used as general-purpose inputs. Both inputs are 
Schmitt-trigger buffered to accommodate slow rise-time 
inputs. The SCC cell detects transitions on these inputs 
and can interrupt the CPU on both low to high and high to 
low transitions. 

/DCDA, /DCDB. Data Carrier Detect(inputs, active Low). 
These pins function as receiver enables if they are pro
grammed for Auto Enables (WR3 05), otherwise they are 
used as general-purpose input pins. Both pins are Schmitt
trigger buffered to accommodate slow rise time signals. 

1-4 

The SCC cell detects transitions on these inputs and can 
interrupt the CPU on both low to high and high to low 
transitions. 

/DTRl/REQA, /DTR//REQB. Data Terminal Ready I Re
quest( outputs, active Low). These pins are programmable 
(WR 14, 02) to serve as either general purpose outputs or 
as OMA request lines. When programmed for the OTR 
function These outputs follow the state programmed into 
the OTR bit of Write Register 5 (WR5, 07). When pro
grammed for the Ready mode, these pins serve as OMA 
requests for the transmitter. Note that this OMA request is 
not associated with the on-chip OMA and is intended for 
use in requesting OMA service from an external OMA. 

IEl. lnterruptEnable /n(input, active High). IEI is used with 
IEO to form an interrupt daisy chain when there is more 
than one interrupt driven device. A high IEI indicates that 
no other higher priority device has an interrupt under 
service or is requesting an interrupt. 



IEO. lnterruptEnable Out( output, active Higti). IEO is Higti 
only illEI is High and the CPU is not servicing the ISCC 
(SCC or OMA) interrupt or the ISCC is not requesting an 
interrupt (Interrupt Acknowledge cycle only). IEO is con
nected to t11e next lower priority device's IEI input and thus 
inhibits interrupts from lower priority devices. 

/INT. Interrupt( output, active Low). This signal is activated 
when the SCC or OMA requests an interrupt Note tt1at/INT 
is pulled high and is not an open-drain output. 

/INT ACK. Interrupt Acknowledge (input, active Low) This 
is a strobe which indicates that an interrupt acknowledge 
cycle is in progress. During this cycle, the SCC and DMA 
interrupt daisy chain is resolved. The device is capable of 
returning an interrupt vector that may be encoded with the 
type of interrupt pending during this acknowledge cycle 
when /RD or /DS become high. /INTACK may be pro
grammed to accept a status acknowledge, a single pulse 
acknowledge, or a double pulse acknowledge. This is 
programmed in the Bus Configuration Flegister (BCH). The 
double pulse acknowledge is compatible with 8x86 family 
microprocessors. 

PCLK. Clock(input). This is the master SCC cell and OMA 
cell clock used to synchronize internal signals. PCLK is a 
TTL level signal. PCLK is not required to l1ave any phase 
relationship with the master system clock. 

RxDA, RxDB. Receive Data (inputs, active High). These 
input signals receive serial data at standard TTL levels. 

/RTxCA, /RTxCB. Receive/Transmit Clocks (inputs, active 
Low). These pins can be programmed to several modes of 
operation. In each channel, /RTxC may supply the receive 
clock, the transmit clock, the clock for the baud rate 
generator, or the clock for the Digital Phase-Locked Loop. 
These pins can also be programmed for use with the 
respective /SYNC pins as a crystal oscillator. The receive 
clock may be 1, 16, 32, or 64 times the data rate in 
asynchronous modes. 

/RTSA, /RTSB. Request To Send (outputs, active Low). 
When the Request To Send (RTS) bit in Write Register 5 is 
set, the /RTS signal goes Low. When the RTS bit is reset in 
the Asynchronous mode and Auto Enable is on, the signal 
goes High after the transmitter is empty. In Synctironous 
mode or in Asynchronous mode with Auto Enable off, the 
/RTS pin strictly follows the state of the RTS bit. Both pins 
can be used as general-purpose outputs. 

/SYNCA, /SYN CB. Synchronization (inputs or outputs, ac
tive Low). These pins can act either as inputs, outputs, or 
part of the crystal oscillator circuit. In the Asynchronous 

Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to /CTS and /DCD. In this 
mode, transitions on l11ese lines affect the slate of the Sync/ 
Hunt status bits in Read Register 0 but l1ave no other 
function. 

In External Syncl1ronization mode with the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
/SYNC must be driven Low two rec9ive clock cycles after 
Hie last bit in the synchronous character is received. 
Character assembly begins on the rising edge of the 
receive clock immediately preceding the activation 
of /SYNC 

In the Internal Synct1ronization mode (Monosync and 
Bisync) wit11 the crystal oscillator not selected, t11ese pins 
act as outputs and are active only during the part of the 
receive clock cycle in which sync condition is not latctied 
Ttiese outputs are active eact1 time a sync pattern is 
recognized (regardless of character boundaries). In SDLC 
mode, the pins act as outputs and are valid on receipt of 
a flag. The output is active for one receive clock period 
(refer to Ctiapter 4) 

TxDA, TxDB. Transmit Data (outputs, active high). Tl1ese 
output signals transmit serial data at standard TTL levels. 

/TRxCA, /TRxCB. rransmit/Receive Clocks (inputs or 
outputs, active Low). These pins can be programmed in 
several different modes of operation. !TRxC may supply 
the receive clock or Hie transmit clock in the input mode or 
supply the output of tile Digital Phase-Locked Loop. tile 
crystal oscillator, tile baud rate generator, or the transmit 
clock in t11e output mode. 

/CE. Chip Enable (input, active Low). This signal selects 
the ISCC for a periplieral read or write operation. This 
signal is ignored when the ISCC is bus master. 

AD15-ADO. Data bus (bidirectional, 3-state) These lines 
carry data and commands to and from the ISCC. 

/RD. Read(bidirectional, active Low). When the ISCC is a 
peripl1eral (ie. bus slave), this signal indicates a read 
operation and when the ISCC is selected, enables t11e 
ISCC's bus drivers As an input, /f~D indicates that the CPU 
wants to read from the ISCC read registers. During the 
Interrupt Acknowledge cycle, /RD gates tl1e interrupt vec
tor onto the bus if the ISCC is the highest priority device 
requesting an interrupt. When the ISCC is the bus master, 
this signal is used to read data. As an output, after the ISCC 
has taken control of Hie system buses, /RD indicates a 
OMA-controlled read from a memory or 1/0 port address. 
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/WR. Write (bidirectional, active Low). When the ISCC is 
selected, this signal indicates a write operation As an 
input, this indicates that the CPU wants to write control or 
command bytes to the ISCC write registers. As an output, 
after the ISCC tias taken control of the system buses /WR 
indicates a OMA-controlled write to a memory or 1/0 port 
address. 

IDS. Data Strobe (bidirectional, active Low) A Low on this 
signal indicates that the AD15-ADO bus is used for data 
transfer. When the ISCC is not in control of the system bus 
and the external system is transferring information to or 
from the ISCC, /DS is a timing input used by the ISCC to 
move data to or from the AD 15-ADO bus. Data is written into 
the ISCC by the external system on t11e High to Low /DS 
transition. Data is read from the ISCC by the external 
system while /DS is Low. There are no timing requirements 
between /OS as an input and ISCC clock; this allows use 
of the ISCC wit11 a system bus which does not have a 
bussed clock 

During a DMA operation when the ISCC is in control of the 
system, /DS is an output generated by the ISCC and used 
by the system to move data to or from the AD 15-ADO bus. 
When the ISCC has bus control, it writes to ttie external 
system by placing data on the AD15-ADO bus before tt1e 
High-to-Low /DS transition and holds t11e data stable until 
after the Low-to-High IDS transition; wt1ile reading from the 
external system, the Low-to-Hgh transition ot IDS inputs 
data from tt1e AD15-ADO bus into the ISCC. 

R//W. Read;Write (bidirectional). Read polarity is High and 
write polarity is Low. When the ISCC is not in control of 1!1e 
system bus and the external system is transferring infor
mation to or from the ISCC. R//W is a status input used by 
the ISCC to determine if data is entering or leaving on the 
AD15-ADO bus during /DS time. In such a case, Flead 
(High) indicates that the system is requesting data from the 
ISCC and Write (Low) indicates thattt1e system is presenting 
data to the ISCC. The only timing requirements for R//W as 
an input are delined relative to /DS. When the ISCC is in 
control of the system bus, R//W is an output generated by 
the ISCC, with Read (high) indicating that data is being 
requested from the addressed location or device, ancJ 
Wnte (low) indicating tt1at data is being presented to the 
addressed location or device. 

/UAS. Upper Address Strobe (Output. active Low). This 
signal is used if the output address is more than 16-bit. The 
upper address, A31-A 16, can be latched externally by the 
rising edge of this signal. /UAS is active first before /AS 
becomes active. H1is signal and /AS are used by the 
DMA cell. 
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/AS. Lower Address Strobe (Bidirectional, active Low) 
When the ISCC is bus master. this signal is an output, and 
is used as a lower address strobe for AD15-ADO It is used 
in conjunction with /UAS since the address is 32-bits This 
signal and /UAS are used by Hie DMA cell wt1en it is bus 
master. Wt1en ISCC is not bus master, t11is signal is used 
in the multiplexed bus modes to latch the address on the 
AD lines. The /AS signal is not used in the non-multiplexed 
bus modes and st1ould be tied to Vee througt1 a resistor in 
these cases. 

/WAIT//RDY. Wait/r-leady (bidirectional, active Low). This 
signal may be programmed to function either as a Wait 
signal or ~leady signal during the BCfl write. Wtien the BCR 
is written to Channel A (A 1/A//B High during the BCF1 wnte), 
this signal functions as a /WAIT and thus supports t11e 
FlEADY function of 8X86 microprocessors family When 
the BCH writes to Ct1annel Fl (/\1/A//Fl I ow). this signal 
functions as a /FiEADY and supports the/Dr ACK function 
of the 680XO microprocessor family. 

This signal is an output when the ISCC in not bus master. 
In this case. the /Wail//fiDY signal indicates when the data 
is available during a read cycle; when t11e device is ready 
to receive data during a write cycle; and when a valid 
vector is available during an interrupt acknowledge cycle. 

When the ISCC is ttie bus master (tt1e DMA cell has taken 
control of the bus). the /Wait//RDY signal lunctions as a 
/WAIT or /FiEADY input. Slow memories and peript1eral 
devices can assert /WAIT to extend /DS during bus trans
fers. Similarly, memories and peripherals use /f1EADY to 
indicate tt1at its output is valid or that it is ready to latct1 
input data 

/BUSACK. Bus Acknowledge (input, active Low). Signals 
the bus has been released to the DMA. If the /BUSACK 
goes inactive before tile DMA transfer is completell the 
current DMA transfer is aborted. 

/BUSREQ. 13us Request( output. active low). This signal is 
used by Hie DMA to obtain the bus from the CPU. 

AO/SCC//DMA. DMA Channel!SCC Select/OMA Select 
(t)idirectional). When tt1is pin is used as input, a l1igh 
selects the sec cell and a low selects the DMA cell. When 
Hlis pin is used as output, H1P signal on this pin is used in 
conjunction with A 1/A//B pin output to identify which DMA 
channel is active. This information can be used by the user 
to determine whether to issue a DMA abort command. AO/ 
SCC//DMA and A 1/A//B output encoding is st1own on the 
following page. 



A1/A//B 

1 
1 
0 
0 

AO/SCC//DMA 

1 
0 
1 
0 

OMA channel 

RxA 
TxA 
RxB 
TxB 

A1/A//B. OMA Channel/Channel A/Channel B (bidirec
tional). This signal, when used as input, selects the SCC 
channel in which tl1e read and write operation occurs. Note 

that AO/SCC//DMA pin must be held high to select this 
feature. Wl1en this pin is used as an output. il is used in 
conjunction with the AO/SCC//DMA pin output to identify 
which OMA channel is active. During a OMA peripheral 
access, the A 1/A//B pin is ignored. 

/RESET. (input, active Low). Tllis signal resets t11e device 
to a known state. The first write to the ISCC after a reset 
accesses the BCR to select additional bus options for 
the device 
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2.1 INTRODUCTION 

This chapter deiaiis ihe interfacing of ti1e iSCC tu a sysierrr. 
The Product Specification must be referenced for specific 
liming details. 

2.2 BUS INTERFACE UNIT (BIU) 
DESCRIPTION 

Ttie ISCC contains a flexible bus interface tliat is compat
ible with a variety of microprocessors and microcontrollers. 
The device is designed to work with 8- or 16-bit bus 
systems and may be used with address/data multiplexed 
busses or non-multiplexed busses. The bus interface slyle 
is selected by certain actions whict1 take place after a 
l1ardware reset. 

The ISCC contains a Bus Configuration Register, tt1e Ben. 
Tl1is register has no address and is only accessible in l11e 
first transaction to the ISCC after a hardware reset; this first 
transaction must be a write witt1 A0/sec//DMA Low and is 
automatically directed to the Bus Configuration Register 
by the ISCC. The Bus Configuration Register contains bits 
which program the byte swapping feature, the interrupt 
acknowledge type and other aspects of the bus interface 
configuration. Refer to Chapter 5 for BCR details. 

The multiplexed bus is selected for tt1e ISCC ii tt1ere is an 
Address Strobe prior to or during the transaction wilict1 
writes the BCR. If no Address Strobe is present prior to or 
during the transaction which writes the BCR, a non-mulli
plexed bus is selected. Tile address strobe is recognized 
whether or not tile ISCC Chip Enable is active. 

2.2.1 Non-multiplexed Bus Operation 

Wilen the I Sec is initialized for non-multiplexed operation, 
register addressing for the ISCC cell is (with the exception 
of WRO and m10), accomplished using an internal pointer 
accessed via WRO. Accessing internal registers by this 
means is a two step operation requiring a write to tile 
pointer followed by access of tile desired register. This is 
described in detail in later sections. Note that when the 
DMA is not used to address the data, tt1e data registers 
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CHAPTER 2 
INTERFACING THE ISCC 
must r1e accessed by pointir io to Hooister 8 (I l1is is in 
contrast to tile ZB530 whict1 allows direct addressing of tr1e 
Uala re\_.Ji;:;Ler~ U11uuyi1 U1e C/D µi1r.) 

Wilen tl1e 1sec rs initialized for non multiplexed operation. 
reoister addressinq for lhe IJMI\ cell (with t11e exception of 
eSAH) is accomplrslied in a manner similar to t11a1 used rn 
the SCC cell. In lt1is case tile pointer is aCC()SSed in lllC 

Command Status AdcJress lleqister (CSAFi tirts ti - 0) rtie 
sec cell and DMA cell pointers are imiependent Uetarled 
operation is cJescritied in a later section. 

2.2.2 Multiplexed Bus Operation 

When the ISCC is initializec! for mulliplexed bus operation, 
all reoisters in tllO sec coll are cJirectly acJciressable with 
the reqister address occupyino 1\1 YS throuQl11\D 1, or /\IJ!J 
tt1rouot1 l\DO (Stiilt Left/Sl1ilt Higl1t modes) 1110 1\0/SCC// 
DM/\ pin controls ttw SCC cell /OM/\ selection. ! lie SCC 
cell ct1annel A/B selection rnay be controlled eitt1er tiy tlie 
AO/A//B pin or by the 1\/8 selection in tile ac!dress on 
l\D7-0 that is strobed into !tie ISCC witt1 /l\S Use of this 
requires that the unused sec ct1annel select option to be 
set to Ctiannel A. That is, if l11e /\0/A//B pin is used to select 
tt1e channel, then t11e AD bit for channel seloction must 
select channel I\ (tile actual bit is determined by tlie St1ift 
Left/Shift Riql1t mode employed) and conversly, if the /\D 
bus bit is used to select the channel, then t11e 1\0//\//[3 pin 
must select ct1annel A . ~lefer to the /\0/SCC//DMA and 
A 1/A//B pin descriptions for the encodino or these sionals. 

In the multiplexed bus mode of operation, Hie register 
pointer in wno of t11e sec cell is ionored and has no effect 
on the accessinQ of tt1e internal registers. Register access 
is made solely tt1rouol1 the latched address. However, !lie 
pointer in the IJM/\ Channel Command/Address Reoister 
functions in tl1e multiplexed bus mode and may tJe used to 
access DMA reoisters in a manner identical to that in the 
non-multiplexed bus mode. To use the DMA pointer in the 
multiplexed bus rnoc1e, the multiplexed address must 
always address ttie CCAR of the OMA even thouoh the 
actual reoister access will be made according to the 
pointer l'ilis requires that in tile normal multiplexed mocJe 
ot operation witt1 register access througt1 the latched 
address, writes to the OMA CCAf1 must always write zeros 
to the pointer field. 
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In the multiplexed bus mode in some host configurations. 
address AO may be used for byte transfer control in 16 bit 
systems. Therefore, it may be necessary to ignore AO in the 
register decode. This is accotnodated in the ISCC by 
providing an option to decode the multiplexed address 
from A 1 upwards rather than from AO upwards. This option 
is the Shift LefVShift Right mode. The Shift LefVShift Right 
modes for the address decoding for the internal registers 
(multiplexed bus) are separately programmable for the 
SCC cell and for the OMA cell. For the SCC cell the 
programming and operation is identical to that in the SCC; 
programming is accomplished through Write Register O 
(WRO), bits 1 and o (Figure 5-2). The programming of the 
Shift LelVShift Right modes for .the OMA cell is accom
plished in the BCR, bit 0. In this case, the shift function is 
similar to that for the SCC cell; with Shift left, the internal 
register addresses are decoded from bits AD5 through 
AD1 and with Shift Right, the internal register addresses 
are decoded from bits AD4 through ADO. 

When the multiplexed bus mode is selected, Write Register 0 
(WRO) takes on the fomi of WRO in the Z8030 (Figure 5-2). 

2.2.3 Data Transfers 

All data transfers to and from the ISCC are done in bytes 
even though the data may at special times occupy the 
lower or upper byte of the 16 bit bus. Bus transfers as a 
slave peripheral are done differently than bus transfers 
when the ISCC is the bus master during OMA transactions. 
The ISCC is fundamentally an 8 bit peripheral but supports 
16 bit busses in the OMA mode. Slave peripheral and OMA 
transactions are described in the next paragraphs. 

Data Bus Transfers as a Slave Peripheral: When accessed 
as a peripheral device (when the ISCC is not a bus master 
performing OMA transfers), only 8 bits are transferred. 
When the ISCC registers are read, the byte data present on 
the lower 8 bits of the bus is replicated on the upper 8 bits 
of the bus. Data is accepted by the ISCC only on the lower 
8 bits of the bus. 

ISCC OMA Bus Transfers: During OMA transfers, when the 
ISCC is bus master, only byte data is transferred. However, 
data may be transferred from the ISCC on the upper 8 bits 
of the bus or on the lower 8 bits of the bus. Moreover, odd 
or even byte transfers may be done on the lower or upper 
8 bits of the bus. This is programmable and is described 
below. 

During OMA transfers to memory from the ISCC, byte data 
only is transfered and the data appears on the lower 8 bits 
and is replicated on the upper 8 bits of the bus. Thus the 
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data may be written to an odd or even byte of the system 
memory by address decoding and strobe generation. 

During OMA transfers to the ISCC from memory, byte data 
only is transfered and normally data is accepted only on 
the lower 8 bits of the bus. However, the byte swapping 
feature may be used to enable data to be accepted on 
either the lower or upper 8 bits of the bus. The byte 
swapping feature is enabled by programming the Byte 
Swap Enable bit to a 1 in the BCR. The odd I even byte 
transfer selection is made by programming the Byte Swap 
Select bit in the BCR. If Byte Swap Select is a 1, then even 
address bytes (transfers where the OMA address has AO 
equal 0) are accepted on the lower 8 bits of the bus and 
odd address bytes(transfers where the OMA address has 
AO equal 1) are accepted on the upper 8 bits of the bus. If 
Byte Swap Select is a 0, then even address bytes (transfers 
where the OMA address has AO equal O) are accepted on 
the upper 8 bits of the bus and odd address bytes( transfers 
where the OMA address has AO equal 1) are accepted on 
the lower 8 bits of the bus. 

Table 2-1. ISCC Bus Access Summary 

Process Byte Swap Lower 
Action on Bus 

Upper 
8Bits Enable Select 8 Bits 

Read x x data same data 
Write x x data read data ignored 
OMA Write 0 x data same data 
OMA Read 0 x data read data ignored 
OMA Write 1 x data same data 
OMA Read 1 0 depends 

upon AO 
(see below) 

In the OMA Read with Byte Swap enabled: 

ByteSwapSelect AO ISCC Accepts Data 

0 
0 
1 
1 

0 
1 
0 
1 

Upper 8 Bits of Bus 
Lower 8 Bits of Bus 
Lower 8 Bits of Bus 
Upper 8 Bits of Bus 

In this table OMA read refers to a OMA controlled transfer 
from memory to the ISCC and OMA write refers to a OMA 
controllled transfer from the ISCC to memory. Read refers 
to a normal peripheral transaction where the CPU reads 
data from the ISCC andWrite refers to a normal peripheral 
transaction where the CPU writes data to the ISCC. 



2.3 1/0 INTERFACE CAPABILITIES 

The ISCC oflers the ct1oice ol Polling, Interrupt (vectored 
or non-vectored), and DMA l ransler modes to transl er 
data, status. and control information to and from the CPU 

2.3.1 Polling 

In t11is mode all interrupts and the DMA's are disabled. 
lhree status registers in tt1e sec are automatically up
dated wt1enever any !unction is performed. for example, 
end-of-frame in SDI. C mode sets a bit in one of these status 
registers. With polling, the CPU must periodically read a 
status register until the register contents indicate the neerJ 
for some Cf,U action to be taken. Only one register in trw 
SCC cell needs to be read; depending on t11e contents of 
the register, the CPU either reads data, writes data, or 
satislies an error condition. Two bits in the register indicate 
Hie need for cJata transfer. An alternative is to poll the 
Interrupt Pending reqister to determine the source ol an 
interrupt. Ttie status for both sec ct1a11nels resides in one 
reqister. 

2.3.2 Interrupts 

When the ISCC responds to an Interrupt Acknowledge 
siqnal (INTACK) from the CPU, an interrupt vector 1s 
placed on t11e data bus. Both the SCC and the DMA contain 
vector registers. Depending on the source of interrupt, one 
of these vectors is returned, either unmodified or modified 
tiy t11e interrupt status to indicate the exact cause of tt1e 
interrupt. 

Eact1 of Hie six sources of interrupt in the SCC (Transmit, 
Receive, and External/Status interrupts in tmtt1 channels) 
and each DMA channel has three bits associated with the 
interrupt source Interrupt Pending (IP), Interrupt Under 
Service (!US), and Interrupt Enable (IL). It ttie IF tiil is set 
tor any given source of interrupt, then that source can 
request interrupts. Ttle only exception to this rule is when 
the associate Master Interrupt Enable (MIE) bit is reset, 
then no interrupts are requested. Both the SCC cell and the 
DMA have an associated MIE bit. Hie IE bits in t11e sec cell 
are write only, but the IE bits in the DMA are reacJ/write 

lhe ISCC provides for nesting of interrupt sources witl1 an 
interrupt daisy chain usinq the IEI, IEO, and /IN !ACK pins. 
As a microprocessor peripheral, the ISCC may request an 
interrupt only wl1en no higher priority device is requesting 
one, e.g., when IEI is High .. If the device in question 
requests an interrupt, it enables the /INT signal. The CPU 
then responds with /INTACK, and Hie interrupting cell 
places the vector on the rjata bus. 

In the ISCC, the IP bit signals a need tor interrupt servicing. 
When an IP rJit is 1 and tt1e IEI input pin is High; the /INl 

siqnal is activated, requesti11g ar1 interrupt. In ttw SCC cell, 
if tlw If: lJit is not set, then t11e II' for t11at source can never 
tie set. r lie II) tJits in ttie DMA cell are set independent ol 
ttw IL bit. 

!tie IUS tiits siq11al lt1at :111 interrupt requesl is being 
serviced. II a11 IUS is set. all i11terrupt sources of lower 
priority 111 tt1e ISCC and external to tlw ISCC are prevented 
from requesting interrupts. Tlw internal interrupt sources 
me int1it1ited tiy the slate of t11e internal daisy ct1ain, wt1ile 
lowrr priority devices ;ire inl11bited by tire ILO output of the 
ISCC llei11g pulled I ow and propagated to subsequent 
periptierals. Internally, tile SCC cell is lii(Jlier priority than 
the DMA cell. An IUS bit is set during an lnterruptAcknowl
edoe cycle ii there are 110 l1iqlier priority uevices wquest
ing interrupts. r tie IUS tJit must be cleared by tl1e Cl,LJ I t1is 
is usually done at tile end of the correspondinq interrupt 
service routine. 

Within tlw SCC portion of tlie ISCC tt1ere are tilree types of 
interrupts: Transmit, 11eceive. a11cJ External/Status. L.act1 
interrupt type is e11atiled under proorarn control witt1 
Channel A t1aving t1iot10r priority ttmn Channel f3. ancJ wit11 
F1eceive, Transmit, ancJ r:. xtemal/Status interrupts prioritizecJ 
in that order witt1in each ct1annel. Wt1en tt1e r ransmit 
interrupt is enatJled, ttic CPU is interrupted wlien the 
transmit buffer tiecornes empty. 1 his implies that data has 
st1illed frorn the transmit buffer to ttic transmitter, thus 
ernplying Ille transmit tJuffer. Wtwn enabled, the receiver 
interrupts tt1e CPU in one of three ways: 

1. Interrupt on First 11eceive Ctiaracter or Special 
Heceive Condition 

2. interrupt on /\II Receive Ctiaracters or Special 
Receive ConcJition 

3. Interrupt on Special Condition Only 

Interrupt Oil r 1rst Character or Special ConcJition, and 
lnlerrupt on Special Condition Only, are typically usecJ 
when doing block translers witt1 tile DMA. A Special 
fieceive Condition is one of tlie following: receiver overrun, 
framin(J error in Asy11ct1ronous mode, end-of-frame in 
SDI C mode and, optionally, a parity error. The Special 
Heceive Condition interrupt is different from an Ordinary 
Flece1ve Character Available interrupt only by tile status 
placecJ in ttw vector during tt1e Interrupt Acknowl(;(Jge 
cycle. 111 Interrupt on First F1eceive Cl1aracter, an interrupt 
occurs from Special Heceive Com1itions any time after the 
First Heceive Character interrupt 

1he main function ot the l:'xternat/Status interrupt is to 
monitor the sional transitiom; of tile /CTS, /DCD. and 
/SYNC pins; however, an f_xternal/Status 111terrupt is also 
causecJ by a Transmit Underrun condition. or a zero count 
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in the baud rate generator, or by tt1e detection of a Break 
(Asynchronous mode), Abort (SDLC mode)or EOP (SDLC 
Loop mode) sequence in the data stream. The interrupt 
caused by the Abort or EOP liasa special feature allowing 
the ISCC to interrupt when the Abort or EOP sequence is 
detected or terminated. This feature facilitates the proper 
termination of the current message, correct initialization of 
the next message, and the accurate timing of the Abort 
condition in external logic. 

2.3.3 DMA Interrupts 

Each DMA in the ISCC has two sources of interrupt. which 
share an IP bit and an IUS bit, but have independent 
enables: Terminal Count and Abort. The Abort interrupt is 
generated when an active DMA channel is forced to 
terminate its transfers because /BUSACK is de-asserted 
during a transfer. The Terminal Count interrupt is gener
ated when the DMA transfer count reaches zero. The DMA 
channels themselves are prioritized in a fixed order: Re
ceive A. Transmit A, Receive B, and Transmit B. 

2.4 REGISTER ACCESS 

ISCC registers may be accessed ,explicitly, directly or 
indirectly. Explicit addressing occurs only for three regis
ters in the ISCC: these are the Bus Configuration Register 
(for the first write after a hardware reset), the RDR (Receive 
Data Register) by a fly-by DMA read, and the TDR (Trans
mit Data Register) by a fly-by DMA write. In the non
multiplexed bus case, only WRO / RRO of the sec cell and 
only the Channel Command I Address Register of the OMA 
cell are accessed directly. Other registers are accessed 
using the pointers in these directly accessed registers. In 
the multiplexed bus case, alt registers (except the WRO, 
RRO and CCAR) are accessed through a two step address 
I read - write bus transaction. In this case there are two 
options available for address decoding: shift right and shift 
left. These options are independently selectable for both 
the sec cell and the OMA cell. 

2.4. 1 SCC Cell Register Access, 
Multiplexed Bus 

The registers in the ISCC in the multiplexed bus mode are 
addressed via the address on AD7-ADO which is latched 
by the rising edge of /AS. As discussed in the paragraphs 
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Wt1en DMA transfers are used, ttie on-chip DMA channels 
transfer data directly to the transmit buffers or directly from 
the receive buffers. No other transfers are possible (for 
initialization, for example). The request signals from the 
receivers and transmitters are hard-wired to the request 
inputs of the DMA channels internally. Each DMA channel 
provides a 32-bit address which is either incremented or 
decremented with a 16-bit transfer length. Whenever' a 
OMA cliannel receives a request from its associated 
receiver or transmitter and the OMA ct1annel is enabled, 
the ISCC activates the /BUSREO signal. Upon receipt of an 
active /BUSACK, the OMA channel transfers data between 
memory and the sec cell. This transfer continues until the 
receiver or transmitter stops requesting a transfer or until 
the terminal count is reached, or /BUSACK is deactivated. 
The four OMA channels operate independently when the 
Request Per Channel option is selected; otherwise, alt 
requests pending at the time of bus acquisition wilt be 
serviced before the bus is released. Each DMA channel is 
independently enabled and disabled. 

below, the address contains a bit to select the sec cell 
channel (A or B ). Although tt1is selection is in the address, 
the AO/A//B input remains active and must be set to select 
Channel A for the selection bit in the AD7-0 address to 
function correctly. Conversely, the AO/A//B pin may also be 
used to select the channel instead of the bit in the AD7-0 
address In this case, ttie bit in the AD7-0 address must be 
set to select Channel A for the AO/A//B input to function 
correctly. 

There are two address decoding modes: shift left and shift 
right. In shift left mode, the register address is decoded 
from AD5-AD1. This mode is set by a hardware reset. 

In the shift left mode, the register address itself is placed 
on AD4-AD1 and ttie Channel Select bit, A/B, is decoded 
from AD5. The register map for this case is shown in 
Table 2-2. 



Table 2·2. SCC Cell Address Map, Note also that in the multiplexed bus mode. only one WR2 
Multiplexed Bus Mode, Shift Left and WR9 are shown in the address map; these registers 

Address Write Read 
may be written from either sec cell channel. 

AD5-AD1 Table 2·3. SCC Cell Address Map, 

10000 WROA RROA Multiplexed Bus Mode, Shift Right 

10001 WR1A RR1A Address Write Read 
10010 WR2 RR2A AD4-ADO 
10011 WR3A RR3A 
10100 WR4A (RROA) 00000 WROB RROB 

00001 WROA RROA 
10101 WR5A (RR1A) 00010 WR1B RR1B 
10110 WR6A (RR2A) 00011 WR1A RR1A 
10111 WR?A (RR3A) 00100 WR2 RR2B 
11000 WR8A RR8A 
11001 WR9 (RR13A) 00101 WR2 RR2A 

00110 WR3B RR3B 
11010 WR10A RR10A 00111 WR3A RR3A 
11011 WR11A (RR15A) 01000 WR4B RROB 
11100 WR12A RR12A 01001 WR4A RROA 
11101 WR13A RR13A 
11110 WR14A (RR10A) 01010 WR5B (RR1B) 
11111 WR15A RR15A 01011 WR5A (RR1A) 

01100 WR6B RR2B 
Note: 01101 WR6A RR2A 
The above table applies to Channel '8' also. 01110 WR7B (RR3B) 

In Shift Right Mode, bits 0-1 in WROA controls which bits 01111 WR?A (RR3A) 

will be decoded to form the register address. It is placed 10000 WR8B RR8B 

in this register to simplify programming when the current 10001 WR8A RR8A 

state of the Shift Righi/Shift Left bit is not known. 10010 WR9 (RR13B) 
10011 WR9 (RR13A) 

The register address is decoded from AD4-ADO. The Shift 10100 WR10B RR10B 
Righi/Shift Left bit is written via command to make the 10101 WR10A RR10A 
software writing to WRO independent of the state of the 10110 WR11B (RR15B) 
Shift Right/Shift Left bit. 10111 WR11A (RR15A) 

AD4-ADO is the actual register address and ADO deter-
11000 WR12B RR12B 

mines the channel selection (N/B). The register map is 11001 WR12A RR12A 
shown in Table 2-3. 11010 WR13B RR13B 

11011 WR13A RR13A 
Because the ISCC SCC Cell does not contain 16 read 11100 WR14B (RR10B) 
registers, the decoding of the read registers is not com-

11101 WR14A (RR10A) plete; this is indicated in Table 2-2 and Table 2-3 by 
parentheses around the register name. These addresses 11110 WR15B RR15B 

may also be used to access the read registers. 11111 WR15A RR15A 
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2.4.2 SCC Cell Register Access, 
Non - Multiplexed Bus 

Tile registers in tt1e SCC cell in ttle non-multiplexed bus 
mode are accessed in a two-step process. using a Regis
ter Pointer to perform the addressing. To access a particu
lar register, tt1e pointer bits must be set by writing to Wf-10 
bits 2, 1, and 0 and, if required, using the Point High 
command to extend the three bit pointer to registers 
8 tllrough 15. This write to WllO to set ttle pointer bits may 
be done in either channel. There is only one pointer register 
and it is used for bott1 A and B ct1annels. After the pointer 
bits are set, tt1e next read or write cycle to the SCC cell will 
access the desired register in tile channel selected during 
this read or write cycle. At the conclusion of this read or 
write cycle, tl1e pointer bits are reset to "Os," so that the next 
access will be to WRO. 

The fact thcit the pointer bits are reset to "O," unless 
explicitly set otherwise, means that WRO and rmo may also 
be accessed in a single cycle. That is, it is not necessary 

to write the pointer bits wit11 "O" before accessing WRO or 
RRO. There are three pointer bits in WRO, and these allow 
access to the registers with addresses 0 through 7. Note 
that a command may be written to WRO at the same time 
that the pointer bits are written. 

To access the registers with addresses 8 through 15, a 
special command must accompany the pointer bits; 
WFl0(4-3)=001. Tt1is precludes concurrently issuing a 
command when pointing to these registers. The register 
map for the ISCC in the non-multiplexed bus mode is 
shown in Table 2-4 below If, tor some reason, the state of 
the pointer bits is unknown, they may be reset to "O" by 
performing a read cycle of the SCC cell. Once the pointer 
bits have been set, the desired channel is selected by the 
state of the A 1 /A//B pin during the actual read or write of the 
desired sec cell register. 

Table 2-4. SCC Cell Register Address Map Using Pointer 
(Non-multiplexed Bus Mode) 

Using Null Command 

AO/A//B Address Write Register Read Register 
02 D1 DO 

0 000 WROB RROB 
0 001 WR1B RFl1B 
0 010 WR2 RR2B 
0 011 WR3B RR3B 

--·------------- -----------------
0 100 WR4B (RROB) 
0 101 Wfl5l:3 (RR113) 
0 110 WFl6B (RR2fJ) 
0 111 Wfi7B (RR3l:3) 

------------------ ------·------------- ------~--
000 WHOA RRO/\ 
001 WFl1A RR1A 
OIO WFl2 RF12A 
011 WR3A RR3A 

-------------------------- - -------~--------

100 WFl4A (RFlOA) 
101 Wf~5A (RR1A) 
110 WR6A (RR2A) 
111 Wfl7A (RR3A) 
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Using Point High Command 

AO/A//B Address Write Register Read Register 
D2 D1 DO 

0 000 WR8B RR8B 
0 001 WR9 RR13B 
0 010 WR10B RR10l:3 
0 011 WR11B (RR15B) 

0 100 WR12B RR12B 
0 101 WR13B RR13B 
0 110 WF114B (RR10B) 
0 111 WR15B RR15B 

-----------------------~~------------

000 WR8A RR8A 
001 WR9A (RR13A) 
010 WR10A RR10A 
011 WF111A (RR15A) 

~---------------------------------

100 WR12A RR12A 
101 WFl13A RR13A 
110 WR14A (RR10A) 
111 WR15A Rf'i15A 



2.4.3 SCC Cell Register Reset 

Table 2-5 lists the contents of the SCC cell registers alter 
a hardware reset and after a channel reset. 

Table 2-5. SCC Cell Reset Values 

Register Hardware Reset Channel Reset 

WRO 00000000 00000000 
WR1 OOxOOxOO OOxOOxOO 
WR2 xxxxxxxx xxxxxxxx 
WR3 xxxxxxxO xxxxxxxO 
WR4 xxxxx1xx xxxxx1xx 

WAS OxxOOOOx OxxOOOOx 
WR6 xxxxxxxx xxxxxxxx 
WR? xxxxxxxx xxxxxxxx 
WR9 110000xx xxOxxxxx 
WR10 00000000 OxxOOOOO 

WR11 00001000 xxxxxxxx 
WR12 xxxxxxxx xxxxxxxx 
WR13 xxxxxxxx xxxxxxxx 
WR14 xx100000 xx1000xx 
WR15 11111000 11111000 

ARO 01xxx100 01XJ(X100 
RR1 00000110 00000110 
RR3 00000000 00000000 
RR10 00000000 00000000 

2.4.4 OMA Cell Registers 

The OMA cell contains seventeen registers counting the 
Bus Configuration Register. All of these registers are 
read/write except the Bus Configuration Register (write 
only), the Channel Command Address Register (write 
only), the OMA Status Register (read only), the Interrupt 
Command Register (write only), and the Interrupt Status 
Register (read only). 

The reset content of all of the OMA registers identified in the 
address map is all zeros. 

2.4.5 OMA Register Access, Multiplexed Bus 

The registers in the ISCC in the multiplexed bus mode are 
addressed via the address on AD7-ADO which is latched 
by the rising edge of /AS. 

There are two address decoding modes: shift left and shift 
right. In shift left mode, the register address is decoded 
from AD5-AD1. This mode is set by a hardware reset. In 
shift right mode, the register address is decoded from 
AD4-ADO. The shift right I shift left selection for the OMA is 
located in the Bus Configuration Register, bit DO. When 
set, this bit programs tt1e Sl1ifl I liql11 modr. for ttw DM/\ and 
when reset, this bit proqrarn:; llw Shill I ell mode 

The address map for llw l.lMI\ registers 1s !;liCJwri in 1 al>lr. 
2-6. This Table is also appl1cat;le to tt1e nun 111ullipl1•x('d 
bus mode. 
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Address* 

xxxxx 
CXX)(XJ 
CXXJOO 
CXXl01 
CXXl10 

00011 
CXXl11 
00100 
00101 
00110 

00111 
01000 
01001 
01010 
01011 

01100 
01101 
0111() 
() 11 11 
1(X)(X) 

10001 
10010 
10011 
10100 
10101 

10110 
10111 
11(JCXJ 
1 Hlf l I 
1 1()1 () 
11011 

11100 
11101 
11110 
11111 

Note: 

Name 

BCR 
CCAR 
DSR 
ICR 
IVR 

ICSR 
ISR 
DER 
OCR 

RDCRA 
ROCRA 
TDC RA 
TDC RA 

RDCRB 
RDCRB 
TDC RB 
fDCRB 
RD ARA 

RDA RA 
RD ARA 
RD ARA 
TD ARA 
TD ARA 

TDAFlA 
TD ARA 
RO ARB 
RDAFlB 
RDARB 
RDARB 

TD ARB 
TDAHB 
TD ARB 
TD ARB 

Table 2-6. OMA Address Map 

Description 

Bus Configuration Register 
Channel Command I Address Register (Write) 
OMA Status (Read) 
Interrupt Control Flegister 
Interrupt Vector Register 

Interrupt Command Register (Write) 
Interrupt Status Register (Read) 
OMA Enable I Disable Register 
OMA Control Register 
Reserved Address 

Fleserved Address 
Receive DMA Count Register, Channel A (Low Byte) 
Receive DMA Count Register, Channel A (High Byte) 
Transmit OMA Count Register, Channel A (Low Byte) 
Transmit OMA Count Register, Ctiannel A (High Byte) 

Receive OMA Count Register, Channel B (Low Byte) 
Receive OMA Count Flegister, Channel B (High Byte) 
Transmit OMA Count Register, Channel B (Low Byte) 
Transmit OMA Count Register, Channel B (Higl1 Byte) 
~1eceive OMA Address Register, Channel A (Bits 0-7) 

Receive OMA Address Register, Channel A (Bits 8-15) 
Receive OMA Address Register, Channel A (Bits 16-23) 
Receive OMA Address Register, Channel A (Bits 24-31) 
Transmit OMA Address Register, Channel A (Bits 0-7) 
Transmit OMA Address Register, Channel A (Bits 8-15) 

Transmit OMA Address Renister, Ct1annel A (Bits 16--23) 
Transmit OMA Address Register, Channel A (Bits 24-31) 
Receive OMA Address Register, Channel B (Bits 0-7) 
Receive DMA Address Renister, Channel B (Bits 8-15) 
Receive OMA Address Renister, Channel B (Bits 16-23) 
Receive OMA Address Register, Ctiannel B (Bits 24-31) 

--·-"-------~---------~-

Transmit OMA Address Register, Ct1annel B (Bits 0-7) 
Transmit OMA Address Register, Channel B (Bits 8-15) 
Transmit OMA Address Register, Channel B (Bits 16-23) 
Transmit OMA Address Register, Ctiannel B (Bits 24-31) 

• Address in this Table is ADS-1 in the Multiplexed Bus with the Shift Left mode selected, AD4-0 in the Multiplexed Bus with the Shift Right mode selected, 
and D4 - DO of the Channel Command I Address Register in the Non-multiplexed Bus mode_ 
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2.4.6 OMA Register Access, Non-multiplexed 
Bus Mode 

The registers in the OMA cell in the non-multiplexed bus 
mode are accessed in a two-step process, using a f1egis
ter Pointer to perform the addressing. To access a particu
lar register, the pointer bits must be set by writing to tlie 
Channel Command I Address Register bits 4 through 0. 
After the pointer bits are set, the next read or write cycle to 
the OMA cell will access the desired register. At the 
conclusion of this read or write cycle, the pointer bits are 
reset to "Os," so that the next access will be to the Cl1annel 
Command f Address Reglste.-. 

The fact that the pointer bits are reset to "O," unless 
explicitly set otherwise, means that the Channel Command 
I Address Register may be accessed in a single cycle. That 
is, it is not necessary to write the poinler bits with "O" before 
accessing !lie Channel Command I Address Register. 
This permits single access OMA enabling and resetting 
the highest IUS through t~1e encoded OMA Commands. 

2.4. 7 Notes on Pointer Accesses 

The non-multiplexed bus accesses are accomplished as 
described in the preceeding paragraphs using the OMA 
pointer for the OMA cell and the SCC cell pointer for 
channels A and B. These two pointers are completely 
independent. If one of these pointers is written to with a 

pointer value in preparation for a read or write to t11e 
selected register, the poinler will hold its value until the 
corresponding cell is accessed. For example, suppose 
the sec cell pointer is written to in preparation lo read an 
SCC cell register in the next (or even subsequent) software 
program steps. Before t11is SCC cell read takes place, a 
OMA interrupt occurs and the program enters the interrupt 
service routine prior to the SCC register read. In the 
interrupt service routine, several OMA register acceses 
are made. When the program exits the interrupt service 
routine and returns to the interrupted process, the register 
access to the SCC cell reqister proceeds r.orrPC!ly; !t1e 
pointer was left unaltered. A converse situation is true for 
the OMA cell. 

It shoulcl be clear, t1owever. tt1at if an interrupt routine is 
envoked between the pointer write and the register ac
cess, tt1ere can be conflict if the same cell is accessed in 
tt1e interrupt service routine. Assume in the above example 
that the interrupt service routine accesses the sec cell 
also. Since the pointer has already been written, a second 
write (the one in the interrupt service routine) will not write 
to the pointer in WRO but will write to the pointed to register. 
Subsequent register access will also be incorrect. This 
suggests that the pointer write and subsequent mqistcr 
access be an uninterruptable pair and t11al tile ;;c(: ':1•11 
and OMA cell or the procc~;~;or i11te1111pt:; 111.• 1k;;1ld1·<1 
during the register access scque11i:1• 
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~Zilill 

3.1 INTRODUCTION 

f l-lR rnost important feature c! the !SCC cU~er H1a1t SCC ceH 
is the integrated, four channel DMA controller. As in t11e 
original SCC, the serial cl1annels of ttie ISCC are sup-

3.2 OMA 

The ISCC contains four independent DMA Channels, one 
for each receiver and transmitter. nie OMA ct1annels 
operate in fly-by mode; a 32 bit transfer acJdress is gener
ated along with the bus acquisition signals for execuling 
the OMA transfer. [ach DMA consists of a 32 bit acJdress 
counter, a 16 bit (transfer) counter, and the required 
sequencing and control circuitry 

The OMA is set up by initializing the address resisters with 
t11e starting address of the DMA transfer and the count 
registers for the length of the block. Following this, the 
option to increment or decrement the address after a 
transfer is selected. Ott1er OMA selections that must be 
programmed include the DMA priority, if separate bus 
requests are to be made for each OMA channel, tile 
programming of the interrupt vector and the option to 
include interrupt status in the vector. Note that a no vector 
interrupt option is also possible. Following this, tile Inter
rupt On Abort is programmed as desired, the individual 
channel interrupt enables are programmed, the Master 
Interrupt Enable is set (if interrupts are used), and lastly the 
appropriate OMA channels are enabled. 

3.2.1 Receiver DMA Operation 

Assuming ttie receiver has been appropriately set up, !tie 
OMA request will be made when the receive FIFO contains 
a byte and will continue to hold the bus and transfer bytes 
until the FIFO is empty. Once started, Ifie OMA for the 
channel continues until tt1e FIFO is empty even though a 
request from a higlier priority DMA channel arises. Upon 
completion of the current DMA channel service, !tie next 
highest priority DMA channel commences its operation. 
The ISCC continues to hold tt1e bus untilall pending DMA 
requests have been served. Note that ii the Bus Flequest 
Per Channel option has been selected. then tlie bus will be 
released and subsequently re-requested for each 

TECHNICAL MANUAL 

CHAPTER 3 
ISCC OMA AND ANCILLARY SUPPORT 
CIRCUITRY 

µurieri l.Jy ancillary c1rcu1try for generating clocks and 
perlorming data encoding and decoding. l liis chapter 
presents a description of these functional blocks. 

channel. At the completion of the block transfer (terminal 
count reached), an interrupt will be generated, ii enabled. 
If selected, the interrupt vector will indicate the interrupt 
source according to 1 able 3-1. 

Table 3-1. OMA Interrupt Vector Modification 

IV3 

0 
0 
0 
0 

IV2 

() 

0 
1 
1 

0 
0 
1 
1 

IV1 

0 
1 

0 
1 

0 
1 
0 
1 

Interrupt Sourcf! 

No lnlorrupl I '(~11d111q 
Not Possitile 
Not Possible 
Not Possible 

Rx A Interrupt Pending 
Rx B Interrupt Pending 
Tx A Interrupt Pending 
Tx B Interrupt Pending 

An Interrupt Pending only modifies the interrupt vector if 
ttw corresponding Interrupt Enable bit is set. Note tilat 
software may have to test status bits to determine if the 
ctiannel interrupt is due to terminal count or an abort. 

When the receive DMA enable bit is set, a DMA request is 
made if tlie receive FIFO contains a character at tile time, 
or no request will be made until a character enters the 
receive HFO. Note tt1at DMA requests will follow ttie state 
of tile receive FIFO even though the receiver is disabled. 
Thus. if tile receiver is disabled and the OMA is still 
enabled, the DMA will transfer the previously received 
data correctly. In tt1is mode tt1e DMA requests directly 
follow the state of !tie receive FIFO. This operation is 
essentially equivalent to t11e OMA requests following t11e 
slate of the Receive Character Available bit in the SCC cell 
in Flead Flegisler 0. 
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The sec cell will not generate a OMA request in the case 
of a special receive condition in the Receive Interrupt on 
First Character or Special Condition mode, or the Receive 
Interrupt on Special Condition Only mode. 

In these two interrupt modes any receive character with a 
special receive condition is locked at the top of the FIFO 
until an Error Reset command is issued. This character in 
the receive FIFO would ordinarily cause additional OMA 
Requests after the first time it is read. However, the logic in 
the SCC cell guarantees no extra OMA transfers by termi
nating OMA requests after the time the character with the 
special receive condition is read, and the FIFO locked. 
OMA requests are held o.ff until after the Error Reset 
command has been issued. 

Once the FIFO is locked, it allows the checking of the 
Receive Error FIFO (RR1) to find the cause of the error. 
Locking the data FIFO therefore, will stop the error status 
from popping out of the Receive Error FIFO. Also, since 
OMA request will become inactive, tt1e interrupt (Special 
Condition) can be serviced. Once the FIFO is unlocked by 
the Error Reset command, OMA requests again follow the 
state of tile receive FIFO. 

3.2.2 Transmitter DMA Operation 

Wit11 t11e OMA enabled, the status of an empty transmitter 
FIFO triggers the OMA to request the bus and begin OMA 
transfer to the transmit FIFO. Once this OMA channel is 
selected for service, OMA transfers continue until the 
transmit FIFO is full (or until terminal count is reached if 

3.3 BAUD RATE GENERATOR 

The Baud Rate Generator (BRG) is essential for asynchro
nous communications. Each channel in the ISCC contains 
a programmable baud rate generator. Each generator 
consists of two 8-bit, time-constant registers forming a 
16-bit time constant, a 16-bit down counter, and a flip-flop 
on the output that makes the output a square wave. On 
start-up, the flip-flop on the output is set High, so that it 
starts in a known state, the value in the time-constant 
register is loaded into the counter, and the counter begins 
counting down. When a count of zero is reached, the 
output of the baud rate generator toggles, the value in the 
time-constant register is loaded into the counter, and the 
process starts over. A block diagram of the baud rate 
generator is shown in Figure 3-1. 

The time-constant can be changed at any time, but the new 
value does (lot take effect until the next load of the counter 
(i.e., after zero count is reached). 
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there are not enough bytes remaining to fill the Fl FO ). Once 
started, the OMA for the channel continues until the FIFO 
is full even t11ough a request from a higlier priority OMA 
channel arises. Upon completion of the current DMA 
channel service, the next highest priority OMA channel 
commences its operation. The ISCC continues to hold the 
bus until all pending OMA requests have been served. 
Note that if the Bus Request Per Channel option has been 
selected, then the bus will be released and subsequently 
re-requested for each channel. At the completion of the 
block transfer (terminal count reached), an interrupt will be 
generated, if enabled. If selected, the interrupt vector will 
indicate the interrupt source according to Table 3-1 

An Interrupt Pending only modifies the interrupt vector if 
the corresponding Interrupt Enable bit is set. Note that 
software may have. to test status bits to determine if t11e 
channel interrupt is due to terminal count or an abort. 

Note that the OMA request will follow the state of the 
transmit FIFO even though the transmitter is disabled. 
Thus, if the OMA is enabled, the OMA may write data to the 
SCC cell before the transmitter is enabled. This will not 
cause a problem in Asynchronous mode but may cause 
problems in Synchronous mode because t11e ISCC will 
send data in preference to flags or sync characters. Thus 
a data character in the transmit FIFO may get transmitted 
prior to the frame sync character or opening flag. It may 
also complicate the CRC initialization, which cannot be 
done until after the transmitter is enabled. OMA requests 
essentially follow the Tx Buffer Empty bit in the SCC cell 
Read Register 0. 

No attempt is made to synchronize the loading of a new 
time-constant with the clock used to drive the generator. 
When the time-constant is to be changed, the generator 
should be stopped first by writing to an enable bit in WR 14. 
After loading the time constant, the BRG can be started 
again. This ensures the loading of a correct time constant, 
but loading will not be taking place until zero count or a 
reset occurs. 

If neitr1er the transmit clock nor the receive clock are 
programmed to come from the /TRxC pin, the output of the 
baud rate generator may be made available for external 
use on the /TRxC pin. 

The clock source for the baud rate generator is selected by 
bit 01 of WR14. When this bit is set to "O," the baud rate 
generator uses the signal on the /RTxC pin as its clock, 
independent of whether the /RTxC pin is a simple input or 



part of tt1e crystal oscillator circuit. When this bit is set to 
"1," tile baud rate generator is clocked by PCLK. To avoid 
metastable problems in the counter, this bit should be 
changed only while tt1e baud rate generator is disabled, 
since arbitrarily narrow pulses can be generated at the 
output of the multiplexer when it changes state. 

baud rate generator is first enabled, the enable bit is 
synchronized to the baud rate generator clock. This intro
duces an additional delay when the baud rate generator is 
first enabled. This is shown in Figure 3-2. l he baud r~te 
generator is disabled immediately when bit DO of WR14 is 
set to "O," because the delay is only necessary on start-up. 
The baud rate generator may be enabled and disabled on 
the fly, but this delay on start-up must be taken into 
consideration. 

The BAG is enabled while bit DO of WR14 is set to 1 and 
disabled wl1ile this bit is set lo 0 and it is disabled after a 
hardware reset. r o prevent metastable problems when the 

Write to WR14 

Clock Source 

Counter Clock 

Zero 
Count (Gives 1 

transition each .._ _________________ __.1----e--.-. lime the counter 

/RTxC Pin 

PCLK Pin 

Select 

Baud Rate 
Generator 
Clock 
(Takes 1 more 
clock to load 
time constant 
value to 
counter) 

counts to zero) 

Output (May provide 
1---1---'---1._ higher resolution 

+Clock 
Mode 

to sample data) 

Desired 
Baud 

Figure 3-1. Baud Rate Generator 

l l Counter First Decremented 
(alter hardware reset) 

Counter First Decremented 
(after previous disable) 

End of Write to WR14 with Enable 

Figure 3-2. Baud Rate Generator Start Up 
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fhe formulas relating the baud rate to the time-constant 
and vice versa are shown below. Hie clock mode in the 
formula is the ratio of the receive clock applied to the ISCC 
relative to the data rate. Tt1e ISCC may be programmed to 
accept a receive clock tl1at is one, sixteen, thirty-two, or 
sixty-four times tile data rate (refer to the description of 
WR4 and the descriptions in Chapter 4). 

Clock Frequency 
Time Constant=-------------------------- - 2 

2*(Clock Mode)'(Baud fiate) 

Clock Frequency 
Baud Rate=-------------------------

2*(Clock Mode)*(Time Constant +2) 

In these formulas, Hie baud rate generator clock frequency 
(PCLK or ;mxC) is in Hertz, the desired baud rate in bits/ 
second and t11e time constant is dimensionless. Hie ex
ample in Table 3-1 assumes a 2.4576 MHz clock (from 
/RTxC) clock factor of 16 and shows the time constant tor 
a numtior of popular baud rates. 

1 1 H 1~x;i111ple· 

?.!\'..> 76 x 10 s 

IC= ----- = 510 
2X16 X 150 
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Table 3-2. Baud Rates for 2.4576 MHz Clock 
and 16x Clock Factor 

Time Constant 
Decimal Hex 

0 
2 
6 

14 
30 
62 

____ _,_ 

126 
254 
510 

0000 
0002 
0006 

OOOE 
001E 
003E 

007E 
OOFE 
01FE 

Baud Rate 

38400 
19200 
9600 

4800 
2400 
1200 

600 
300 
150 

Initializing t11e baud rate generator is done in tt1ree steps. 
First, tt1e time-constant is determined and loaded into 
WFl12 and WR13. Next, the processor must select tl1e 
clock source for the baud rate generator by setting bit D 1 . 
of Wfl14. Finally, tl1e baud rate generator is enabled by 
setting bit DO of WR14 to "1." 

Note that the first write to WR14 is not necessary alter a 
hardware reset it the clock source is the /RTxC pin. This is 
because a hardware reset automatically selects the /fl rxc 
pin as tt1e baud rate generator clock source. 



3.4 DATA ENCODING/DECODING 

The ISCC provides lour different data encoding methods, 
selected by bits LJ6 and 05 in WR10. An example of these 
four encoding methods is shown in Figure 3-3. Any encod
ing method may be used in any X1 mode in the ISCC, 

DATA 

NRZ 

NAZI 

FM1 
(Biphase Mark) 

FMO 
(Biphase Space) 

MANCHESTER 

0 

asynchronous or synchronous. The data encoding se
lected is active even though t11e transmitter or receiver 
may be idling or disabled. The data encoding methods are 
shown in Figure 3-3 

0 

I 

Bit Cell Level: 

High= 1 
low=O 

No Change= 1 
Change =0 

Figure 3·3. Data Encoding Methods 
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In NF1Z, encoding a "1" is represented by a HIGH level and 
a "O" is represented by a I. OW level. In this encoding 
mettioci, only a minimal amount of clocking information is 
availatlle in ttle data stream in tt1e form of transitions on bit
cell boundaries. In an arbitrary data pattern, this may not 
be sufficient to generate a clock for t11e data from the 
data itself. 

In NRZI, encoding a "1" is represented by no change in ttie 
level and a "O" is represented by a ct1ange in the level. As 
in MiZ, only a minimal amount of clocking information is 
available in the data stream, in the form of transitions on bit 
cell boundaries. In an arbitrary data pattern ttiis may not be 
sufficient to generate a clock for the data from the data 
itself. In the case of SDLC, wl1ere the number of consecu
tive "1 s" in t11e data stream is limited, a minimum number 
or transitions to generate a clock are guaranteed. 

In FM t encoding, also known as bi phase mark, a transition 
is present on every bit cell boundary, and an addition 
transition may be present in the middle of tl1e bit cell. In 
rM 1 a "O" is sent as no transition in the center of the bit cell 
and a "1" is sent as a transition in the center of the bit cell. 
I M 1 encoded data contains sufficient information to re
c1iv1;1 ;1 clock from t11e data. 

3.5 DIGITAL PHASE-LOCKED LOOP (DPLL) 

Each channel of the SCC cell contains a digital phase
locked loop that can be used lo recover clock information 
from a data stream with NFW, FM or NRZ encoding. ll1e 
DPLL is cJriven by a clock nominally 32 (NfW) or 16 (FM) 
times the data rate. The DPLL uses this clock, along with 
tile data stream, to construct a receive clock for tt1e data. 
rt1is clock can ttien be used as the ISCC receive clock, the 
transmit clock, or both. 

In rMo encoding, also know11 as bipliase space, a transi
tion is present on every bit cell boundary and an additional 
transition may be present in the middle of t11e bit cell. In 
FMO, a" 1" is sent as no transition in the center of t11e bit cell 
and a "O" is sent as a transition in the center of the bit cell. 
FMO encoded data contains sufficient information to re
cover a clock from the data. 

Manct1ester encoding, wt1ich is not directly supported, 
always produces a transition at the center of the bit cell. If 
the transition is Low to High, the bit is "O." If the transition 
is High to Low, tl1e bit is "1 "ISCC can be used to decode 
Mancl1ester (biphase level) data by using the DPLL in the 
FM mode and programming the receiver for NFlZ data. 
(See section 3.5.3) 

The data encoding method should be selected in the 
initialization procedure before the transmitter and receiver 
are enabled, but nootl1er restrictions apply. Nole, in Figure 
3-3, that in NRZ and NRZI the receiver samples the data 
only on one edge. However. in FM1 and FMO t11e receiver 
samples tl1e data on both edges. Also, as shown in Figure 
6-4, t11e transmitter defines bit cell boundaries by one edge 
in all cases and uses the other edge in FM1 and f'MO to 
create the mid-bit transition. 

Figure 3-4 shows a block diagram of the digital pt1ase
locked loop. It consists of a 5-bit counter, an edge detec
tor, and a pair or output decoders. The clock for tl1e DPl.L 
comes from Hie output of a two-input multiplexer, and tt1e 
two outputs go to the transmitter and receive clock multi
plexers. The DPLL is controlled by the seven commands 
that are encoded in bits 07, 06 and 05 of WR14. 

RxD Edge Detector Count Modifier Decode 1~ Receive _____ _._ Clock 

Decode 1- Transmit 
.__ ____ _._ Clock 

5-Bit Counter 

Figure 3-4. Digital Phase Lock Loop 



The clock for the DPLL is selected by two of the commands 
in WFl 14, tlial is: 

WR14 (7-5) = 100 
WR14 (7-5) = 101 

BRG Clock Source 
/fTfxC Pin Clock Source 

l he first command selects tile baud rate generator as the 
clock source. The other commamj selects /FlTxC pin as tt1e 
clock source, independent of whether the /FlTxC pin is a 
simple input or part of the crystal oscillator circuit. 

Initialization of the DPLL may be done at any time cJurino 
Ifie initialization sequence. trnt shrn1trl prefer2bly be dcne 
after tt1e clock modes have been selected in Wf111, and 
before tt1e receiver and transmitter are enabled. When 
initializing the DPLL, tt1e clock source should be selected 
first. followed by the selection of tt1e operatino mode. 

To avoid metastable problems in tt1e counter, tl1e clock 
source selection should be made only while DPLL is 
disabled, since arbitrarily narrow pulses can be oenerated 
at the output of the multiplexer wt1en it chanoes status. 

The DPLL is enabled by issuino the Enter Search Mode 
command in WR14; t11at is WR14 (7-5) = 001. Hie Enter 
Search Mode command unlocks the counter, wt1icl1 is held 
while the DPLL is disabled. and enables t11e edoe detec
tor. If the DPLL is already enabled when t11is command is 
issued, the DPLL also enters Search Mode. 

Enter Search Mode is also used to reset the DPLL to a 
known state if it is suspected that synchronization has 
been lost. Note that the DPU_ and the receiver are inde
pendent, so whett1er the receiver is disabled or not en
abled, DPLL will sample whatever is on the FlxD line. 

DPLL requires a transition in every bit cell, and if this 
transition is not present in two consecutively sampled bit 
cells, the DPLL will automatically enter search mode and 
the DPLL will not provide any clock output. 

In Searcl1 mode, the counter is held at a specific count and 
no outputs are provided The DPLL remains in this status 
until an edoe is detected in the receive data stream. This 
first edoe is assumed to occur on a bit cell boundary, and 
the DPLL will begin providing an output to tt1e receiver that 
will properly sample the data. From this point on the DPLL 

will adjust its output to remain in pl1ase with the receive 
data. If the first edoe t11at the LJPLL sees does not occur on 
a bit cell boundary, tr1e DPLL will eventually lock on to the 
receive data, but it will take longer to do so. 

Hie DPLL may be programmed to operate in either of two 
modes, as selected by command in WR14. 

WFl14 (7-5) = 111 for NRZI mode and 
WF114 (7-5) = 110 for FM mode 

Note ttiat a channel or hardware reset disables the DPU_, 
0c!ccts U1e /!lTxC p/118S ii 1e ciocK source Tor cne Ut_JLL, and 
places it in the NRZI mode. 

As in the case of the clock source selection, the mode of 
operation should only be changed while the DPLI_ is 
disabled lo prevent unpredictable results. 

In t11e NRZI mode, the DPLL clock must be 32 times the 
data rate. In this mode, the transmit and receive clock 
outputs of the DPLL are identical, and the clocks are 
pl1ased so tt1at the receiver samples the data in the middle 
of the bit cell. In NRZI mode, the DPLL does not require a 
transition in every bit cell, so this mode is useful for 
recoverino tt1e clockino information from NH/ rnHJ f'.JIVI 
cJata streams. 

In the F'M mode, the DPLL clock must be 16 times tile data 
rate. In tt1is mode tlie transmit clock output of the DF'LL lags 
the receive clock outputs by 90 deorees to make the 
transmit and receive bit cell boundaries the same, be
cause the receiver must sample FM data at one-quarter 
and tl1ree-quarters bit time. 

3.5.1 DPLL Operation in the NRZI Mode 

To operate in NRZI mode, the DPLL must be supplied with 
a clock that is 32 times the data rate. rt1e DPL.L uses tt1is 
clock, along with t11e receive data, to construct receive and 
transmit clock outputs that are phased to properly receive 
and transmit data. 

To do this, the DPLL divides each bit cell into four regions, 
and makes an acJjustment to t11e count cycle ot the 5-bit 
counter dependent upon in wl1ich region a transition on the 
receive data input occurred. This is shown in Figure 3-5. 
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Bit Cell ...._--------------------------------

Connection 11 Add One Count Subtract One Count 11 
~No Change No Change t 

DPLLOut 

Figure 3-5. DPLL in NRZI Mode 

Ordinarily, a bit cell boundary will occur between count 15 
and count 16, and the DPLL output will cause the data to 
be sampled in t11e middle of the bit cell. However, tour 
ditterent situations may happen: 

1110 DI'\ L actually allows the transition marking a bit cell 
lmu11clary to occur anywhere during the second halt of 
cu1J11t 1~, or the first half of count 16 without making a 
currcction to its count cycle. 

If the transition marking a bit cell boundary occurs be
tween the middle of count 16 and count 31, the DPLL is 
sampling the data too early in the bit cell. In response to 
this, the DPLL extends its count by one during tt1e next 0 
to 31 counting cycle, which effectively moves the edge of 
the clock that samples the receive data closer to the center 
of the bit cell 

If the transition occurs between count 0 and the middle of 
count 15, the output of the DPLL is sampling the data too 

Receive I 
Data 

DPLL 
Output 

late in tt1e bit cell. To correct this, the DPLL shortens its 
count by one during the next 0 to 31 counting cycle, which 
effectively moves the edge of tt1e clock that samples the 
receive data closer to the center of the bit cell. 

It the DPLL does not see any transition during a counting 
cycle, no adjustment is made in tt1e following count
ing cycle. 

If an adjustment to the counting cycle is necessary, the 
DPLL modifies count 5, either deleting it or doubling it 
Thus, only the LOW time of the DPLL output will be 
lengthened or shortened. 

While tt1e DPLL is in search mode, the counter remains at 
count 16 where the DPLL outputs are both HIGH. The 
missing clock latches in the DPLL which may be accessed 
in RR10 They are not used in NRZI mode. An example of 
the DPLL in operation is shown in Figure 3-6. 

----' 
Correction 
Windows I + 1 I -1 I + 1 I -1 + 1 -1 + 1 -1 + 1 -1 + 1 -1 + 1 -1 I + 1 -1 I + 1 

Count 
Length 32 I 32 32 31 31 31 33 33 33 

Figure 3-6. DPLL Operating Example (NRZI Mode) 
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3.5.2 DPLL Operation in the FM Modes 

To operate in f'M mode, the DPLL must be supplied with a 
clock that is 16 times the data rate. Tile DPLL uses this 
clock, along with the receive data, to construd receive and 
transmit clock outputs that are phased to receive and 
transmit data properly. 

In FM mode one cycles of the counter in the DPI. I is a count 
from 0 to 31, but now each cycle corresponds to 2-bit cells. 
To make adjustments to remain in phase witt1 the receive 
data, the DPLL divides a pair of bit cells into 5 regions, 
making the adjustment to the counter dependent upon 
which region the transition on the receive data input 
occurred. This is shown in Figure 3-7. 

Bit Cell .__----------------!'------------------' 

Correction U + 1 I Ignored -1 I I 
~,~N-o_C_h_a_n~g-e----------------------.:.:..-------------------------N-o.._C_h_a_ng-e~f~ 

RX DPLLOut 

TX DPLLOut 

Figure 3-7. DPLL Operation in the FM Mode 

In FM mode, the transmit clock and receive clock outputs 
from the DPLL are not in phase. This is necessary to make 
the transmit and receive bit cell boundaries coincide, 
since the receive clock must sample the data one-fourth 
and three-fourths of the way through the bit cell. 

Ordinarily, a bit cell boundary will occur between count 15 
or count 16, and the DPLL receive output will cause the 
data to be sampled at one-fourth and three-fourths of the 
way through the bit cell. 

However, lour variations may happen: 

1. The DPLL actually allows the transition marking a bit-cell 
boundary to occur anywhere during the second half of 
count 15 or the first t1alf ot count 16, without making a 
correction to its count cycle. 

2. If the transition marking a bit cell boundary occurs 
between the middle of count 16 ;:.md the middle of count 19, 
the DPLL is sampling the data too early in the bit cell. In 
response to this, the DPLLextends its count by 1 during the 
next Oto 31 counting cycle, which effectively moves the 
receive clock edges closer to where they should be. 

Any transitions occurring between the middle of count 19 
in one cycle and the middle of count 12 during the next 
cycle are ignored by the DPLL. This is necessary to 
guarantee tt1at any data transitions in tt1e bit cells will not 
cause an adjustment to the counting cycle. 

3. If no transition occurs between the middle of count 12 
and the middle of count 19, the DPLL is probably not 
locked onto the data properly. When the DPLL misses an 
edge, the One Clock Missing bit is RR10, it is set to "1" and 
latched. It will hold this value until a Reset missing Clock 
command is issued in WR 14 or until the DPLL is disabled 
or programmed to enter the Search mode. Upon missing 
this one edge, the DPLL takes no other action and does not 
modify its count during the next counting cycle. 

4. If the DPLL does not see an edge between the middle of 
count 12 and the middle of count 19 in two successive 0 to 
31 count cycles, a line error condition is assumed. If this 
occurs, the lwoClocksMissing bit in RR10issetto "1" and 
latched. At the same time, tt1e DPLL enters the Search 
mode. The DPLL makes the decision to enter Search mode 
during count 2, where both the receive clock and transmit 
clock outputs are LOW. This prevents any glitches on the 
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clock outputs when search mode is entered. While in 
search mode, no clock outputs are provided by the DPLL. 
The Two Clocks Missing bit in RR10 is latched until a Reset 
Missing Clock command is issued in WR 14, or until the 
DPLL is disabled or programmed to enter the Search 
mode. 

While the DPLL is disabled, the transmit cl.ock output of the 
DPLL may be toggled by alternately selecting FM and 
NRZI move in the DPLL. The same is true of the 
receive clock. 

While the DPLL is in Search mode, the counter remains at 
count 16. wt1ere the receive output is LOW and the transmit 
output is LOW. This fact can be used to provide a transmit 
clock under software control since the DPLL is in Search 
mode while it is disabled. 

As in NRZI mode, if an adjustment to the counting cycle is 
necessary, the DPLL modifies count 5, either deleting it or 
doubling it. If no adjustment is necessary, the count 
sequence proceeds normally. 

r:rom t11e above discussion, together with an examination 
ol 1 MO and FM1 data encoding, it should be obvious that 

NRZ 

Transmit Clock 

2 

3-----... 
4 

5 __ _ 

only clock transitions should exist on the receive data pin 
when tt1e DPLL is programmed to enter searct1 mode. 
If this is not the case, the DPLL may attempt to lock on to 
the data transitions. 

With FMO encoding this requires continuous" 1 s" received 
when leaving Search. In FM1 encoding, it is continuous 
"Os"; with Manchester encoded data this means alternat
ing "1s" and "Os." With all three of these data encoding 
methods tt1ere will always be at least one transition in every 
bit cell, and in FM mode t11e DPLL is designed to expect 
this transition. 

3.5.3 DPLL Operation and Encoding in the 
Manchester Mode 

The ISCC can encode Manchester data using tt1e external 
logic shown in Figure 3-8, and it can decode Manchester 
data using the DPLL. Recall that Mancl1ester encoded 
data contains a transition at the center of every bit cell; it is 
the direction of this transition that distinguislrns a "1" from 
a "O." Hence, for Manchester data, the DPLL should be in 
FM mode, but tt1e receiver should be set up to accept NRZ 
data. As with the FM modes, when in the Search Mode the 
data stream should contain only clock transitions. 

5 Manchester 

Figure 3-8. Encoding Manchester Data 
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3.6 CLOCK SELECTION 

Ttle ISCC can select several clock sources for internal and 
external use. Write Register 11 is the Clock Mode Control 
register for both the receive and transmit clocks. It deter
mines the type of signal on the /SYNC and /RTxC pins and 
the direction of tt1e /TRxC pin. 

The ISCC may be programmed to select one of several 
sources to provide the receive and receive clocks. 

The source of the receive clock is controlled by bits 06 and 
05 of WR11. The receive clock may be programmed to 
come from the /RTxC pin, the /TRxC pin, the output of the 
baud rate generator, or the receive output of the DPLL. 

The source of the transmit clock is controlled by bits 04 
and 03 of WR11. The transmit clock may be programmed 
to come from the /RTxC pin, the /TRxC pin, the output of lt1e 
baud rate generator, or t11e transmit output of the DPLL. 

/SYNC 

/RTxC 

/TRxC 

Baud Rate 
Generator Out 

Tx DPLL Out 

Rx DPLLOut 

PCLK 

:r__c 

Echo 

~ 

osc 
l 

v 

T T 
Echo 

...... 

Ordinarily U1e /TRxC pin is an input. but it becomes an 
output if this pin has not been selected as the source for t11e 
transmitter or the receiver, and bit 02 of WR 11 is set to "1." 
The selection of the signal provided on the /TRxC output 
pin is controlled by bits D 1 and DO of WR 11. The /TlixC pin 
may be programmed to provide the output of tt1e crystal 
oscillator, the output of the baud rate generator, !lie re
ceive output of tile DPLL or tile actual transmit clock. If the 
output of the crystal oscillator is selected, but the crystal 
oscillator has not been enabled, the /TRxC pin will be 
rlriven HIGH. The option of plcic:ng the transmit clock 
signal on the /TRxC pin when it is an output allows access 
to the transmit output of the DPLL. 

Figure 3-9 st1ows a simplified schematic diagram of the 
circuitry used in the clock multiplexing. It shows tile inputs 
to tile multiplexer section, as well as the various signal 
inversions tt1at occur in tile paths to tile outputs. 

RX 
l l 

...-1 t--1 

TX 
l l ..___ 

DPLL 
l 

+-

BfG 

,___ 

4:>o-

Receiver 

Transmitter~ 

DPPL 

Baud Rate 
Generator 

Figure 3-9. Clock Multiplexer 
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Selection of the clocking options may be done anywhere 
in tt1e initialization sequence, but the final values must be 
selected before the receiver, transmitter, baud rate gen
erator, or DPLL are enabled to prevent problems from 
arbitrarily narrow clock signals out of the multiplexers. The 
same is true of the crystal oscillator, in that the output 
should be allowed to stabilize before ii is used as a 
clock source. 

/SYNC Pin 

B 
External D R 16x 
Crystal 

G 
Output 

/RTxC Pin 

sec 

Also shown are the edges used by ttie receiver, transmit
ter, baud rate generator and DPLL to sample or send data 
or otherwise change state. For example, the receiver 
samples data on the falling edge, but since there is an 
inversion in Hie clock path between the /RTxC pin and the 
receiver, a rising edge of the /RT xC pin samples the data 
for the receiver. 

TxC 

RxC 

/TRxC Pin 

Figure 3-10a. Async Transmission, 16x Clock Mode Using External Crystal 
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WR11 

01 

WR14 Io I I 

__. 
-:z SYNC RxD Pin 

Modem 1x __. 

/RTxC Pin 

fTRxC Out = BRG Output 

fTRxC Pin = Output Pin 

Tx Clock= BRG Output 

Rx Clock ~ BAG Output 

Using External Crystal 

BRG Clock Source = /RTxC or 
XT AL Oscillator 

NRZ Data 

..... TxC 

l ...... RxC 

sec 

Figure 3-10b. Async Transmission, 1x Clock Rate, NAZ Data Encoding 
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/SYNC Pin 
B 

External D R Crystal 
/RTxC Pin G 

16x Data Rate 

D Rxc 
RxDPin p 

L Txc 

L 
RxD 

Figure 3-10C. Asynchronous Transmission, 1x Clock Rate, FM Data encoding 

I iqurc 3-10 shows three examples of clock sources and 
selection. Part (a) of tile figure shows the clock set up for 
asynchronous transmission, 16x clock mode using the on 
chip oscillator witt1 an external crystal. The registers in
volved are WR 11 anc! wn 14 and the figure shows the 
programming in these rcnisters. Part (b) of the figure 
shows asynchronous communication where a 1x clock is 
obtained from an external MODEM. The data encoding 
is NRZ. 

Note that: The BRG is not usec! under this configuration. 

The x1 mode in Asynclmmous mode is a combination of 

High-to-Low transition before beginning to assemble char
acters, the data and clock must be synchronized exter
nally. The x1 mode is the only mode in which a data 
encoding method other than NRZ may be used. 

Part (c) of Figure 3-10 shows the use of the DPLL to derive 
a 1x clock from the data. In this example: 

• The DPLL clock input= BRG output(x16the data rate) 
WR14. 

• The DPLL clock output= RxC (receiver clock) WR11. 

both synchronous and asynchronous transmission. The • Set FM mode WR14. 
data are clocked by a common timing base, but charac-
ters are still framed with Start and Stop bits. Because the • Set FM mode WR10. 
receiver waits for one clock period after detecting the first 

3.7 CRYSTAL OSCILLATORS 

For a given channel, if bit 07 of WR 11 is set to 1, the crystal 
oscillator is enabled and a high-gain amplifier is con
nected between the /RTxC pin and the /SYNC pin. While 
the crystal oscillator is enabled, anything that has selected 
/RT xC as its clock source will automatically be connected 
to tt1e output of the crystal oscillator. This also makes the 
/SYNC pin unavailable for other use. 
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In synchronous modes, no sync pulse is output, and the 
External Sync mode cannot be selected. In asynchronous 
modes, the state of the Sync/Hunt bit in RRO is no longer 
controlled by the /SYNC pin. Instead, the Sync/Hunt bit is 
forced to "O." The crystal oscillator requires some finite 
time to stabilize and must be allowed to stabilize before it 
is used as a clock source. The External Crystal used 
should operate in parallel resonance. 
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4.1 INTRODUCTION 

The ISCC provides two independent full-duplex channels 
programmable for use in any common asynchronous or 
synchronous data communication protocols. The data 
communication protocols handled by the sec cell within 
the ISCC are: 

• Asynchronous mode 

• Character-Oriented mode 

• Monosynchronous 

• Bisynchronous 

• External Synchronous 

• Bit-Oriented mode 

• SDLC 

• SDLC Loop Mode 

TECHNICAL MANUAL 

CHAPTER 4 
DATA COMMUNICATION MODES 

4.1.1 General Description of the Transmitter 

A block diagram of the transmitter is given in Figure 4-1. 
The transmitter l1as an 8-bit lransmit Data register (WFl8) 
loaded from the internal data bus and a Transmit Shilt 
register loaded from either WFl6, WFl7, or the Transmit 
Data register. In byte-oriented modes, WR6 and Wn? can 
be programmed with sync characters. In Monosync mode, 
an 8-bit or 6-bit sync character is used (WR6), whereas a 
16-bit sync character is used (WR6 and WR?) in Bisync 
mode. In bit-oriented synchronous modes, tt1e flag con
tained in WFl7 is loaded into the Transmit Sllift rcqistcr at 
t11e beginning and end of a message. 
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Internal Data Bus 
-------------------------''----~ To Other 

WR7Sync 
Register 

20-Bit 
Transmit 

WR6Sync 
Register 

Shift 
Register 

A SYNC 

Start 
Bit 

Internal 
TxD 

Channel 

----Final Tx 
MUX 

TxD 

SYNC Transmit NAZI 
MUX& Encode 

2-Bit Delay 

Zero Insert 
(5-Bits) 

CRCSDLC RxD 

RxD Delayed 

CRC 
Transmit One Bit 

Generator 
Clock 

Figure 4-1. Transmitter Block Diagram 

If asynchronous data is processed, WR6 and WR7 are not 
used and the Transmit Shift register is formatted with start 
and stop bits shifted out to the transmit multiplexer at the 
selected clock rate. Synchronous data (except SDLC/ 
HDLC) is shifted to the CRC generator as well as to the 
transmit multiplexer. 

SDLC/HDLC data is shifted to the CRC Generator and out 
through the zero insertion logic (which is disabled while the 
flags are being sent). A "O" is inserted in all address, 
control, information, and frame check fields following five 
contiguous "1 s" in the data stream. The result of the CRC 
generator for SDLC data is also routed through the zero 
insertion logic and then to the transmit multiplexer. 

4-2 

4.1.2 General Description of the Receiver 

The receiver has a three deep, 8-bit Data FIFO (paired with 
a three deep Error FIFO), and an 8-bit shift register. The 
receiver block diagram is shown in Figure 4~2. This ar
rangement creates a 3-character delay time, which allows 
the CPU time to service an interrupt at the beginning of a 
block of high-speed data. With each Receive Data FIFO, 
the Error FIFO.stores parity and framing errors and other 
types of status information. The Error FIFO is readable in 
Read Register 1. 



BR 
Generator

Input 

RxD 

16-Btt Dow.n Counter 

10X19Frame 
Status FIFO i Receive 

-----
Data 

-----
BR FIFO 
Generator 
Output 

14-Blt Counter I I 
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r------------1 

Sync Register 
& Zero Delete 

Internal 
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NAZI Decode 

DPLL Output 
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CRC Delay 
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CRC 
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Figure 4-2. Receiver Block Diagram 
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Incoming data is routed through one of several paths 
depending on the mode and character length. In Asyn
chronous mode, serial data enters the 3-bit delay if the 
character length of seven or eight bits is selected. If a 
character length of five or six bits is selected, data enters 
the receive shift register directly. ', 

In synchronous modes, the data path is determined by the 
phase of the receive process currently in operation. 
A synchronous receive operation begins with a hunt phase 
in which a bit pattern that matches the programmed sync 
characters (6-,8-, or 16-bit is searched). 

The incoming data then passes through the Sync register 
and is compared to a sync character stored in WR6orWR7 
(depending on which mode it is in). The Monosync mode 
matches the sync character programmed in WR? and the 
character assembled in the Receive Sync register to 
establish synchronization. 

Synchronization is achieved differently in the Bisync mode. 
Incoming data is shifted to the Receive Shilt register while 
the next eight bits of the message are assembled in the 
l~eccivc Sync register. If these two characters match the 
programmed characters in WR6 and WR?, synchroniza
tion is established. Incoming data can then bypass the 
lleceive Sync register and enter the 3-bit delay directly. 

The SDLC mode of operation uses the receive Sync 
register to monitor the receive data stream and to perform 
zero deletion when necessary; i.e., when five continuous 

4.2 ASYNCHRONOUS MODE 

In asynchronous communications data is transferred in the 
format shown in Figure 4-3. 

"1s" are received, the sixth bit is inspected and deleted 
from the data stream if it is "O''. The seventh bit is inspected 
only if the sixth bit equals one. If the seventh bit is "O", a flag 
sequence has been received and the receiver is synchro
nized to that flag. If the seventh bit is a "1" an abort or an 
EOP (End Of Poll) is recognized, depending upon the 
selection of either the normal SDLC mode or SDLC 
Loop mode. 

The same path is taken by incoming data for both SDLC 
modes. The reformatted data enters the 3-bit delay and is 
transferred to the Receive Shilt register. The SDLC receive 
operation begins in the hunt phase by attempting to match 
the assembled character in the Receive Shift Register with 
the flag pattern in WR?. Then the flag character is recog
nized, subsequent data is routed through the same path, 
regardless of character length. 

Either the CRC-16 or CRC-SDLC cyclic redundancy check 
(CRC) polynomial can be used for both Monosync and 
Bisync modes, but only the CRC-SDLC polynomial is used 
for SDLC operation. The data path taken for each mode is 
also different. Bisync protocol is a byte-oriented operation 
that requires the CPU to decide whether or not a data 
character is to be included in CRC calculation. An 8-bit 
delay in all synchronous modes except SDLC is allowed 
for this process. In SDLC mode, all bytes are included in 
the CRC calculation. 

Stop 
Bit(s) 

Figure 4-3. Asynchronous Message Format 
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The transmission of a character begins when the line 
makes a transition from the "1" state, or MARK condition to 
the "O" state or SPACE condition. This transition is the 
reference by which the character's bit cell boundaries are 
defined. Though the transmitter and receiver have no 
common clock signal, there must be an agreement as to 
the data rate so that the receiver can always sample the 
data in the center of the bit cell. 

The character can be broken up into four fields: 

Start bit - siqnals the beginning of a character frame. 

Data field - typically 5-8 bits wide. 

Parity bit - optional, provides mechanism for checking 
character validity, transmitter and receiver agree t11at: 

Data+ Parity bit contains odd number of 1 s (odd parity) or 
Data+ Parity bit contains even number of 1s (even parity). 

Stop bit(s)- provides a minimum interval between the end 
of one character and the beginning of the next. 

The ISCC supports Asynchronous mode with a number of 
programmable options including the number of bits per 
character, the number of stop bits, the clock factor, mo
dem interface signals and break detect and generation. 

Asynchronous mode is selected by programming the 
desired number of stop bits in 03 and 02 or WR4. Pro
gramming these two bits with other than "00" places both 
the receiver and transmitter in Asynchronous mode. In this 
mode, the ISCC ignores the state of bits 04, 03, and 02 of 
WR3, bits 05 and 04 of WR4, bits 02 and DO of WR5, all 
of WR6 and WR7 and all of WR 10 except 06 and 05. Bits 
that are ignored may be programmed with "1" or "O" or not 
at all. See Table 4-1 below. 

Table 4-1. Write Register Bits Ignored 
in Asynchronous Mode 

Register D7 D6 D5 D4 D3 D2 D1 

WR3 x x x 
WR4 x x 
WR5 x 
WR6 x x x x x x x 
WR7 x x x x x x x 
WR10 x x x x x 

DO 

x 
x 
x 
x 

4.2.1 Asynchronous Transmit 

Characters are loaded from tt1e transmit buffer to the shift 
register where they are given a start bit and a parity bit (if 
programmed), and are shifted out to t11e TxD pin. Each time 
the transmit buffer becomes empty the Tx Empty bit in RRO 
is set to 1 and, optionally, an interrupt or OMA request can 
be generated. 

The number of bits transmitted per character is controlled 
both by Bits 06 and 05 in WR5, and the way the data is 
form;itted within the transmit buffer. The bits in WR5 a!!ow 
the option of five, six, seven, or eight bits per character. 
When five bits per character is selected the data may be 
formatted before being written to the transmit buffer to 
allow transmission of from one to five bits per character. 

This formatting is shown in Table 4-2. 

Bit 7 

0 
0 
1 
1 

Table 4-2. Transmit Bits per Character 

Bit 6 

0 
1 
0 
1 

5 or less bits I character 
7 bits I character 
6 bits I character 
8 bits I character 

For five or less bits per character selection in Wllti, the 
following encoding is used in the data sent to the transmit-
ter. Dis the data bit(s) to be sent. 

D7 D6 D5 D4 D3 D2 D1 DO 

1 1 1 1 0 0 0 D Sends one data bit 
1 1 1 0 0 0 D D Sends two data bits 
1 1 0 0 0 D D D Sends three data bits 
1 0 0 0 D D D D Sends four data bits 
0 0 0 D D D D D Sends five data bits 

In all cases the data must be right-justified, with the unused 
bits being ignored except in the case of five bits or less per 
character. 

An additional bit, carrying parity information, may be 
automatically appended to every transmitted character by 
setting bit DO of WR4 to "1 ".This bit is sent in addition to the 
number of bits specified in WR4 or by the data format. The 
parity sense is selected by bit 01 of WR4. If this bit is set 
to "1", tt1e transmitter sends even parity, if set to "O", the 
parity is odd. 
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Tile ISCC may be programmed to accept a transmit clock 
that is one, sixteen, thirty-two, or sixty-lour times the data 
rate. This is selected by bits 07 and D6o!WR4, in common 
with the clock factor for the receiver. Note that the chosen 
clock factor may restrict the number of stop bits that may 
be transmitted. In particular, when the clock rate and data 
rate are identical, one-and-a-half stop bits are not allowed. 
If any length other than one stop bit is desired in the times 
one mode, only two stop bits may be used. 

There are two modem control signals associated witt1 tt1e 
transmitter provided by the ISCC, namely /RTS and /CTS. 

The /RTS pin is a simple output that carries the inverted 
state of the RTS bit (D 1) in WR5, unless the Auto Enables 
bit (05) is set in WR3. When Auto Enables is set, the /RTS 
pin will immediately go Low when the RTS bit is set. 
However, when the RTS bit is reset, the /RTS pin remains 
Low until the transmitter is completely empty and the last 
stop bit has left the T xD pin Thus the /RT Spin may be used 
to disable exte([)al drivers for the transmit data. 

I he /CTS pin is ordinarily a simple input to the CTS bit in 
1mo However, if Auto Enables mode is selected this pin 
becomes an enable for the transmitter. That is, if Auto 
E::nables is on and the /CTS pin is High, the transmitter is 
disabled; the transmitter is enabled while the /CTS pin 
is Low. 

The transmitter may be programmed to send a Break by 
setting bit 04 of WR5 to "1 ". The transmitter will send 
continuous "Os .. from the first transmit clock edge after this 
command is issued. until the first transmit clock edge after 
this bit is reset. The transmit clock edges referred to here 
are those that define transmitted bit cell boundaries. 

An additional status bit for use in Asynchronous mode is 
available in bit DO or RR 1. This bit, called All Sent, is set 
when the transmitter is completely empty and any previous 
data or stop bits have reached the TxD pin. The All Sent bit 
can be used by the processor as an indication tt1at the 
transmitter may be safely disabled. 

The initialization sequence for the transmitter in asynchro
nous mode is given in Table 4-3. 

At this point other registers should be initialized according 
to the hardware design such as clocking, 1/0 mode, etc. 
When all this is completed, the transmitter may be enabled 
by setting WR5(3) = 1. Also note that the transmitter and 
receiver may be initialized at the same time. 

. The number of bits/char is selected t;y WR3, bits 6-7. 
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Table 4-3. Initialization Sequence for the Transmitter 
in Asynchronous Mode 

Reg Bit No 

WR4 3, 2 
0, 1 
6,7 

WR3 
WR5 

Note: 

5 
1 
4 

6,5 

Description 

Select Async Mode and the number of stop bits• 
Select parity* 
Select clock mode* 

Select Auto Enable Mode* 
Select modem control (RTS) 
Select break generation 
Select number of bits/char for transmitter 

• initializes transmitter and receiver simultaneously 

4.2.2 Asynchronous Reception 

During reception, the start and stop bits are stripped away 
and checked for errors, leaving only the working data for 
CPU interaction. 

The receiver always checks for one stop bit. If after 
character assembly the receiver finds this stop bit to be a 
''O", the Framing Error bit in the receive error FIFO is set at 
the same time that the character is transferred to the 
receive data FIFO. This error bit accompanies the data to 
the top of t11e FIFO, where it generates a special receive 
condition. The Framing Error bit.is not latched, and so must 
be read in RR1 before the accompanying data is read. 

The additional parity bit per character is transferred to the 
receive data FIFO along with the data if the data plus parity 
is eight bits or less. The Parity Error bit in the receive error 
FIFO may be programmed to cause a special receive 
condition interrupt by setting bit D2ofWR1to"1" This error 
bit is latched and so will remain active, once set, until an 
Error Reset command has been issued. If interrupts are not 
used to transfer data, ttrn Parity Error, Framing Error, and 
Overrun Error bits in ~lR 1 should be checked before the 
data is removed from the receive data FIFO. 

The ISCC may be programmed to accept a receive clock 
that is one, sixteen, thirty-two, or sixty-four times \he data 
rate. This is selected by bits 07 and 06 in WR4. The 1 X 
mode is used wtien bits are synchronized external to the 
receiver. Tl1e 1 X mode is the only mode in which a data 
encoding method other than NRZ may be used. The clock 
factor is common to the receiver and transmitter. 

The ISCC provides up to three modem control signals 
associated with the receiver . 



Tl1e /SYNC pin is a general-purpose input whose state is 
reported in the Sync/Hunt bit in RRO. If the crystal oscillator 
is enabled. this pin is not available and the Sync/Hunt bit 
is forced to "O". Otherwise, the /SYNC pin may be used to 
carry the Ring Indicator signal. 

Tt1e /OTR//tlEO pin carries the inverted state ol lhe OTR bit 
(07) in WR5 unless this pin has been programmed to carry 
a OMA Request signal. 

The /OCO pin is ordinarily a simple input lo l11e DCD bit in 
Rl'lO llnwevPr. if lhP /\11tn fCrnihiPS mnrJp is SPiected by 
setting 05ofWR3to "1 ",this pin becomes an enable for the 
receiver. That is, if Auto Enables is on and ttie /OCO pin is 
Higti, the receiver is disabled. While the /DCD pin is Low, 
the receiver is enabled. 

The break condition is continuous "Os". as opposed to the 
usual continuous ones during an idle. The ISCC recog
nizes the Break condition upon seeing a null character (all 
"Os") plus a framing error. Upon recognizing this sequence 
the Break bit in RRO will be set and will remain set until a" 1" 
is received. At this point the break condition is no longer 
present At the termination of a break the receive data FIFO 
contains a single null character, which should be read and 
discarded. The Framing Error bit will not be set for this 
character, but if odd parity has been selected, the Parity 
Error bit will be set Caution st1ould be exercised if the 
receive data line contains a switch that is not debounced 
to generate breaks. Switch bounce may cause multiple 
breaks, recognized by the ISCC to be additional c!iarac
ters assembled in the receive data FIFO. It may also cause 
a receive overrun condition being latched. 

Received characters are assembled. checked for errors, 
and moved to a three byte FIFO. When n1ere is at least one 
character in the FIFO the Rx Character Available bit (in 
RRO) is set to 1 and, optionally, an interrupt or OMA request 
can be generated. Since errors apply to specific ctiarac-

4.3 BYTE - ORIENTED SYNCHRONOUS MODE 

Three byte-oriented synchronous protocols supported by 
ISCC are monosync, bisync. and external sync 

In synchronous communications the bit cell boundaries 
are defined by a clock signal which is common to bot11 the 
transmitter and receiver. Of course there must also be an 
agreement as to the location of the character boundaries 
so that the characters can be properly framed. This is 
normally accomplished by defining special SYNC pat
terns, or SYNC characters. The SYNC pattern serves as a 
reference; it signals the receiver that a cl1aracter boundary 
occurs immediately after the last bit of tt1e pattern. Another 

ters, it is necessary that error information moves along side 
l11e data that it refers to. I his is implemented in !lie ISCC 
wit11 a tliree entry error FIFO in parallel with tl1e data FIFO. 
Tlie three error conditions t11al the receiver checks for in 
asynchronous mode are: 

1. Framing errors - when a cl1aracter slop tiit is found 
to be 0. 

2. Parity errors - when parity is enabled and ttie parity of 
a ct1aracter disagrees wit11 the sense programmed 
inWR4. 

3. Overrun errors - wt1en ttie FIFO overflows. 

The initialization sequence for the receiver in asynchro
nous mode is given in Table 4-4 below. 

Table 4-4. Initialization Sequence for the Receiver 
in Asynchronous Mode 

Reg Bit No 

WR4 3. 2 
0, 1 
6.7 

WR3 

WR5 

Note: 

7,6 
5 
1 

Description 

Select Async Mode and the number of stop bits* 
Select parity* 
Select clock mode* 

Select number of bits/ character 
Select Auto Enable Mode* 
Select modem control (RTS) 

' initializes transmitter and receiver simultaneously 

At this point other registers should be initialized according 
to tt1e tiardware design such as clocking, 1/0 mode, etc. 
When all this is completed. the receiver may be enabled by 
setting WR3(0) = 1. Also note that t11e transmitter and 
receiver may be initialized at the same time. 

way of identifying the character boundaries (i.e. achieving 
synchronization) is wit11 a logic signal that goes active just 
as the first character is atiout to enter Hie receiver. This 
method is referred to as "External Synchronization" 

Figure 4-4 shows the character format for syncl1ronous 
transmission. For example, bits 1-8 might be one character 
and bits 9-13 part of another character; or bit 1 might be 
part of a second character, and bits 10-13 part of a third 
character. The alignment of the received bytes to the byte 
assembly is accomplished by defining a synchronization 
character. commonly called a "sync character". 
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_.I ~1 BitTime 

Modem Clock 

Bit 2 3 4 5 6 7 8 9 10 11 12 13 ... 

Bit State 0 0 0 0 0 0 0 1 0 1 

Data 

j+- Sync Character --.... ~, .. ,._ __ Data Character ------! 
Figure 4-4. Monosync Data Character Format 

Start and stop bits are not required in synchronous modes. 
All bits are used to transmit data. This .eliminates the 
"waste" characteristic of asynchronous communication. 

4.3.1 Byte Oriented Synchronous Transmit 

Once Synchronous mode has been selected, any of three 
sync character lengths may be selected: 

6 bit 
8 bit 
16 bit 

The 6-bit option Sync character is selected by setting bits 
4 and 5 of WR4 to zeros and bitOof WR10toone. Only the 
least significant six bits of WR6 are transmitted. 

The 8-bit sync character is selected by setting bits 4 and 
5 of WR4 to zeros and bit 0 of WR 10 to zero. With this option 
selected, the transmitter sends the contents of WR6 when 
it has no data to send. 

Monosync and Bisync modes require clocking information 
to be transmitted along with the data either by a method of 
encoding data that contains clocking information, or by a 
modem that encodes or decodes clock information in the 
modulation process. Refer to the Monosync message 
format as shown in Figure 4~4. 

The Bisync mode of operation is similar to the Monosync 
mode, except that two sync charaG:ters are provided 
instead of one. Bisync attempts a more structured ap
proach to synchronization through the use of special 
characters as message "headers" or "trailers''. 

External Sync mode eliminates the use of sync characters 
in the serial data stream by providing an external sync 
signal to mark the beginning of a data field; i.e., an external 
input pin (Sync) waits for an active state change to indicate 
the beginning of an information field. 
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Character-oriented mode is selected by programming bits 
03 and 02 of WR4 with zeros. This selects synchronous 
mode, as opposed to asynchronous mode, but this selec
tion is further modified by bits 5 to 7 of WR4 as well as bits 
1 and O of WR10. In sync character-oriented rnodes, 
except External Sync mode, the state of bits 7 and 6of WR4 
are always forced internally to zeros. In external sync 
mode, these two bits must be programmed as described 
in Section 5.4.5. 

Table 4-5. Registers Used in 
Character-oriented Modes 

Register Bit No Description 

WR4 

WR6 
WR? 
WR10 

3(=0) 
2(=0) 
4 (=0) 
5 (=0) 
4 (=1) 
5 (=0) 
4 (=1) 
5 (=1) 
6 (=0) 
7 (=0) 

7-0 
7-0 

1 

Select sync mode 

Select monosync mode 
(8 bit sync character) 
Select bisync mode 
(16 bit sync character) 
Select external sync mode 
(external sync signal required) 
Select 1 x clock mode 

Sync character (low byte) 
Sync character (high byte) 
Select sync character length· 

In character-oriented modes, a special bit pattern is used 
to provide character synchronization. The ISCC offers 
several options to support synchronous mode including 
various sync generation and checking, CRC generation 
and checking, as well as modem controls and a transmitter 
to receiver synchronization function. 

For a 16-bit sync character, set bit 04 of WR4to"1" and bit 
05 of WR4 and bit DO of WR10 to "O". In this mode the 
transmitter sends the concatenation of WR6 and WR? as 
a time fill. 



Because tf1e receiver requires that sync characters be left
justified in the registers, while the transmiter requires them 
to be right justified, only the receiver will work with a 12-bit 
sync character. While the receiver is in External Sync 
mode, the transmitter sync length may be six or eight bits, 
as selected by bit DO of WR to. 

The number of bits per transmitted character is controlled 
by D6 and D5 of WR5 and the way the data is formatted 
within the transmit buffer. The bits in WR5 allow the option 
of five, six, seven, or eight bits per character. When five bits 
per character is selected the data may be formatted before 
being written to the transmit buffer to allow transmission of 
from one to five bits per character. This formatting is shown 
in Table 4-2. In all cases the data must be right-justified, 
with the unused bits being ignored except in the case of 
five bits per character. 

An additional bit, carrying parity information, may be 
automatically appended to every transmitted character by 
setting bit DO of WR4to"1 ".This parity bit is sent in addition 
to the number of bits specified in WR4 or by t11e data 
format. If this bit is set to" 1 ",the transmitter will send even 
parity, if set to "O", the transmitted parity will be odd. 

Either of two CRC polynomials may be used in synchro
nous modes, selected by bit D2 in WR5. If this bit is set to 
"1 ", tt1e CRC-16 polynomial is used and, if this bit is set to 
"O", the CRC-CCITT polynomial is used. This bit controls 
the selection for both the transmitter and receiver. The 
initial state of tt1e generator and checker is controlled by bit 
D7 of WR 10. When this bit is set to" 1 ",both the generator 
and checker will have an initial value of all ones, if this bit 
is set to "O", the initial values will be all zeros. 

The ISCC does not automatically preset the CRC genera
tor. so tt1is must be done in software. This is accomplished 
by issuing the Reset Tx CRC Generator command, wt1ich 
is encoded in bits D7 and D6 of WRO. For proper results this 
command must be issued while the transmitter is enabled 
and sending sync characters. 

If CRC is to be used, the transmit CRC generator must be 
enabled by setting bit DO of WR5 to "1 ". This bit may also 
be used to exclude certain characters from the CRC 
calculation. Sync characters are automatically excluded 
from the CRC calculation and any characters written as 
data may also be excluded from the calculation by using 
bit DO of WR5. Internally, the CRC is enabled or disabled 
for a particular character at the same time as the character 
is loaded from the transmit buffer to the Transmit Shift 
register. Thus, to exclude a character from CRC calculac 

tion bit DO of WR5 st1ould be set to ''O" before the ct1aracter 
is written to the transmit buffer. This guarantees that the 
internal disable will occur wl1en the character moves from 
the buffer to the st1ift register. Once tt1e buffer becomes 
empty, the Tx CRC Enable bit may be written for the next 
character 

Enabling the CRC generator is not sufficient to control the 
transmission of CfiC> In the ISCC this function is controlled 
by the Tx Underrun/EOM bit. which may be reset by the 
processor and set by the ISCC. When the transmitter 
1Jnderruns (both the tr3n0mit buffer and Transrnit Shift 
register are empty) tt1e state of the Tx Underrun/EOM bit 
determines tt1e action taken by the ISCC. If the T x Underrun/ 
EOM bit is not set when tt1e underrun occurs, the transmit
ter will send the accumulated CRC and set the T x Underrun/ 
EOM bit to indicate tt1is. Tl1is transition may be pro
grammed to cause an external/status interrupt, or the 
Tx Underrun/EOM is available in RRO. 

The Reset Tx Underrun/EOM Latch command is encoded 
in bits D7 and D6 of WfiO. For correct transmission of tt1e 
CRC at the end of a block of data, this command must be 
issued after the first character is written to the ISCC but 
before the transmitter underruns after the last character 
written to tt1e ISCC. The commancJ is usually issued imme
diately after tt1e first character is written to t11e ISCC so that 
CRC will be sent if an underrun occurs inadvertently during 
the block of data. 

If the transmitter is disabled during transmission of a 
character, that character will be sent completely. This 
applies to botl1 data and sync characters. However. if the 
transmitter is disabled during the transmission of CFlC. the 
16-bit transmission will be completed, but the remaining 
bits will come from t11e SYNC registers rather than the 
remaincier of the CRC. 

There are two modem control signals associated witll ltle 
transmitter provided by the ISCC /RTS and /CTS 

The /RTS pin is a simple output that carries the inverted 
state of the RTS bit (D 1) in WR5. 

The /CTS pin is ordinarily a simple input to tile CTS bit in 
RRO. However, if Auto Enables mode is selected this pin 
becomes an enable for the transmitter. That is, if Auto 
Enables is ON and the /CTS pin is High the transmitter is 
disabled. While the /CTS pin is Low, transmitter is enabled. 

The initialization sequence for the transmitter in character
oriented mode is shown in Table 4-6. 
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Table 4·6. Transmitter Initialization in 
Character Oriented Mode 

Register Bit No Description 

WR4 o', 1 select parity 
WR5 1 RTS 

2 select CRC generator 
5,6 select number of bits per character 

WR10 7 CRC preset value 

At this point, the other registers should be initialized as 
necessary. When all of this is completed the transmitter 
maybe enabled by setting bit 3 of WR5 to one. Now that the 
transmitter is enabled the CRC generator maybe initialized 
by issuing the Reset Tx CRC Generator command in WRO, 
bit6-7. 

4.3.2 Byte-Oriented Synchronous Receive 

The CPU places the receiver in Hunt mode whenever 
transmission begins (or wt1enever a data dropout has 
occurred and the hardware determines that 
resynchronization is necessary). In Hunt mode, the re
ceiver shifts a bit into the Receive Shift register and 

Write Register 6 

compares Hie contents of the Receive Shift register and 
with the sync character (stored in another register), repeat
ing the process until a match occurs. Wl1en a matcl1 
occurs. the receiver begins transferring bytes to the re
ceive FIFO. 

Once the sync character-oriented mode has been se
lected, any of the four sync character length maybe 
selected: 6-bits, 8-bits. 12-bits. or 16-bits. 

The Table 4-7 shows the WR register bit setting for select
ing sync character length. 

Table 4·7. Sync Character Length Selection 

Sync Length WR4,D5 WR4,D4 WR10,DO 

6 bits 0 0 1 
8 bits 0 0 0 
12 bits 0 1 1 
16 bits 0 1 0 

The arrangement of the sync character in WR6 and WR? is 
shown in Figure 4-5. 

lo1!06los lo4 lo3 lo2 lo1 loo! 
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113~Jl~~ 
Sync? 
Sync1 
Sync? 
Sync3 
ADR7 
ADR7 

Sync? 
Sync5 
Sync15 
Sync11 

0 

Sync6 Sync5 Sync4 Sync3 Sync2 Sync1 SyncO Monosync, 8 Bits 
SyncO Sync5 Sync4 Sync3 Sync2 Sync1 SyncO Monosync, 6 Bits 
Sync6 Syncs Sync4 Sync3 Sync2 Sync1 SyncO Bisync, 16 Bits 
Sync2 Sync1 SyncO 1 1 1 1 Bisync, 12 Bits 
ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 ADRO SDLC 
ADR6 ADR5 ADR4 x x x x SDLC (Address Range) 

Write Register 7 

Sync6 
Sync4 
Sync14 
Sync10 

Sync5 Sync4 Sync3 Sync2 Sync1 SyncO 
x 

Syncs 
Sync4 

0 

Monosync, 8 Bits 
Monosync, 6 Bits 
Bisync, 16 Bits 
Bisync, 1 2 Bits 
SDLC 1 

Sync3 Sync2 Sync1 SyncO x 
Sync13 Sync12 Sync11 Sync10 Sync9 
Sync9 Syncs Sync? Sync6 Sync5 

1 1 1 1 1 

Figure 4-5. Sync Character Programming 



For those applications requiring any other sync cllaracter 
length, the ISCC makes provision for an external circuit to 
provide a cllaracter synchronization signal on the /SYNC 
pin. This mode is selected by setting bits 05 and D4 of WR4 
to "1". In this mode the Sync/Hunt bit in RRO reports the 
state of the /SYNC pin but the receiver must still be placed 
in Hunt mode when the external logic is searching for a 

/RTxC 

RxD SYNC Last-1 SYNC Last 

/SYNC 

sync character match. When the receiver is in Hunt mode 
and the /SYNC pin is driven Low, two receive clock cycles 
after the last bit of t11e sync character is received, character 
assembly will begin on the rising edge of tile receive clock 
immediately preceding tile activation of /SYNC. Tl1is is 
shown in Figure 4-6. The receiver leaves Hunt mode wl1en 
/SYNC is driven Low. 

DATA o 

Figure 4-6. /SYNC as an Input 

-----------------------------· ·-~---------~·--------
In all cases except External Sync mode the /SYNC pin is an 
output that is driven Low by the ISCC to signal tt1at a sync 
character has been received. The /SYNC pin is activated 
regardless of character boundaries so any external 

/RTxC __ __,£ .. _/_/ 

circuitry using it should only respond the /SYNC pulse that 
occurs while the receiver is in Hunt mode. Tl1e timinq for 
the /SYNC signal is shown in Figure 4-7. 

PcrK~ 
/SYNC~ 

State changes in one 
/RTxC clock cycle 

Figure 4-7. /SYNC as an Output 

It is sometimes desirable to prevent sync characters from 
entering the receive data FIFO. This function is available in 
the ISCC by setting the Sync Character Load inhibit bit 
(D1) in WR3 to "1". While this bit is set to "1", the character 
about to be loaded into the receive data FIFO is compared 
with the contents of WR6. If all eight bits match the 
character, it is not loaded into the receive data FIFO. 
Because the comparison is across eight bits, this function 
works correctly only when the number of bits per character 
is the same as the sync character length. Thus it cannot be 
used with 12-or 16-bit sync characters. Both leading sync 
characters and sync characters embedded in the data 
may be properly removed in the case of a 8-bit sync 
character. Care must be exercised in using this feature 
because sync characters not transferred to the receive 

data FIFO will automatically be excluded from CRC calcu
lation. This works properly only in the 8-bit case. 

The receiver in the ISCC searches tor character synchro
nization only while it is in Hunt mode. In this mode the 
receiver is idle having been first enabled, and may be 
placed in Hunt mode by command from the processor. this 
is accomplished by issuing the Enter Hunt Mode com
mand in WR3. This bit (D4) is a command; writing a "O" to 
it has no effect. The Hunt status of the receiver is reported 
by the Sync/Hunt is one of the possible sources of external/ 
status interrupts, with both transitions causing an interrupt. 
This is true even if the Sync/Hunt bit is set as a result of the 
processor issuing the Enter Hunt Mode command. 
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The number of bits per character is controlled by bits D7 
and D6 of WR3. Five, six, seven, or eight bits per character 
may be selected via these two bits. nie data is right
justilied in the receive data buffer. The ISCC merely takes 
a snapshot of the receive data stream at the appropriate 
times so the "unused" bits in the receive buffer are only the 
bits following the character in the data stream. 

An additional bit, carrying parity information, may be 
selected by setting bit DO of WR4 to "1 ".It this bit is set to 
"1 ",the received character is checked for even parity, ii set 
to "O", the received character is checked tor odd parity 
The additional bit per character is not visible when there 
are eight data bits per character. The Parity Error bit in the 

Time 

J 
Is 

113 
Change from Five to Eight ____. 

I 21 

129 

Change from Eight to Five ____. 

134 

139 

receive error FIFO may be programmed to cause a Special 
Receive Condition interrupt by setting bit D2 of WR 1 to" 1 ". 
This error bit is latched and so will remain active, once set, 
until an Error Reset command has been issued. It inter
rupts are not used to transfer data the Parity Error. CRC 
Error, and Overrun Error bits in RR1 should be checked 
before the data is removed from the receive data FIFO. 

The character length may be changed at any time before 
tt1e new number of bits has been assembled by the 
receiver, but, care should be exercised as unexpected 
results may occur. A representative example, switching 
from five bits to eight bits and back to five bits is shown in 
Figure 4-8. 

Receive Data Buffer 

7 6 5 4 3 2 1 I 5 Bits 

12 11 10 9 8 7 61 8 Bits 

20 19 18 17 16 15 141 8 Bits 

28 27 26 25 24 23 221 5 Bits 

33 32 31 30 29 28 211 5 Bits 

38 37 36 35 34 33 321 

Figure 4-8. Changing Character Length 

Either of two CRC polynomials may be used in synchro
nous modes, selected by bit D2 in WR5. If this bit is set to 
"1 ", the CRC-16 polynomial is used, if this bit is set to "O", 
the CRC-CCITT polynomial is used. This bit controls the 
polynomial selection for both the receiver and transmitter. 

The initial state of the generator and checker is controlled 
by bit D7 of WR10. When this bit is set to "1'', both the 
generator and checker will have an initial value of all ones. 
if this bit is set to "O'', the initial values will be all "Os" The 
ISCC presets the checker whenever the receiver is in Hunt 
mode so a CRC reset command is not strictly necessary. 
However, there is a Reset CRC Checker command in WRO. 
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This command is encoded in bits D7 and D6 of WRO. If 
CRC is to be used the CRC checker must be enabled by 
setting bit DO of WR3 to "1 ". 

If sync characters are being stripped from the data stream. 
this may be done at any time before the first non-sync 
character is received. If the sync strip feature is not being 
used, CRC must not be enabled until after the first data 
character has been transferred to the receive data FIFO. 
As previously mentioned, 8-bit sync characters stripped 
from the data stream are automatically excluded from CRC 
calculation. 



Some synchronous protocols require that certain charac
ters be excluded from CRC calculation. This is possible in 
the ISCC because CRC calculation may be enabled and 
disabled on the fly. To give the processor sufficient time to 
decide whether or not a particular character should be 
included in the CRC calculation, the ISCC contains an 
8-bit time delay between the receive shift register and the 
CRC checker. The logic also guarantees that the calcula
tion will only start or stop on a character boundary by 
delaying the enable or disable until the next character is 
loaded into the receive data FIFO. 

To understand how this works refer to Figure 4-9 and the 
following explanation. Consider a case where the ISCC 
receives a sequence of eight bytes, called A, B, C, D, E, F, 
G and H with A received first Now suppose that A is the 
sync character, thatCRC is to be calculated on B, C, E, and 
F, and that Fis the last byte of this message. A process is 
used to control the ISCC as described below. 

The Receive Character-Operational Stages: 

1. Before A is received the receiver is in Hunt mode and the 
Cr'lC is disabled. Wt1en A is in the receive shift register it is 
compared with the contents of WR?. Since A is the sync 
character, the bit patterns match and receive leaves Hunt 
mode, but character A is not transferred to the receive 
data FIFO. 

2. After 8-bit times, Bis loaded into tt1e receive data FIFO. 
The CRC remains disabled even though somewhere dur
ing thP next eight bi! times the processor reads B and 
enables CRC. At the end of this eight-bit time, Bis in the 8-
bit delay and C is in the receive shift register. 

Receive Data FIFO 

Receive Data ------. Receive Shift Register 

Eight Bit Time Delay 

CRC Checker 

Figure 4-9. Receive CRC Data Path 
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3. Character C is loaded into the receive data FIFO and at 
the same time t11e CRC checker becomes enabled. During 
the next eight-bit-time. the processor reads C and since 
CRC is enabled within this period, the ISCC has calculated 
CRC on character B; character C is in the 8-bit delay and 
D is in the Receive Shilt register. D is then loaded into tt1e 
receive data FIFO and at some point during t11e next eight
bit-time the processor reads D and disables CRC. At the 
end of these eight-bit-times CRC has been calculated on 
C, character Dis in the 8-bit delay and Eis in the Receive 
Shilt register. 

4. Now E is loaded into the receive data FIFO. During the 
next eight-bit-times the processor reads E and enables the 
CFlC. During this time E shifts into the 8-bit delay, F enters 
the Receive Shift register and CRC is not being calculated 
on D. Alter these eight-bit-times have elapsed, Eis in the 
8-bit delay, and Fis in the Receive Shilt register. Now Fis 
transferred to the receive data FIFO and CRC is enabled. 
During the next eight-bit-times the processor reads F and 
leaves the CRC enabled. The processor is usually aware 
that this is the last character in the message and so 
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prepares to check the result of the CRC computation. 
However, another sixteen bit-times are required before 
CRC has been calculated on all of character F. 

5. At the end of eight-bit-times Fis in the 8-bit delay and G 
is in the Rec;:eive Shift register. At this time G is transferred 
to the receive data FIFO. Character G must be read and 
discarded by the processor. Eight bit times later H is 
transferred to the receive data FIFO also. The result of a 
CRC calculation is latched in the receive error FIFO at the 
same time as data is written to the receive data FIFO. Thus 
the CRC result through character F accompanies cl1aracter 
Hin the FIFO and will be valid in RR1 until character His 
read from the receive data FIFO. The CRC checker may be 
disabled and reset at any time after character H is trans
ferred to the receive data FIFO. Recall, however, that 
internally CRC will not be disabled until alter this occurs. 
A better alternative is to place the receiver in Hunt mode, 
which automatically disables and resets the CRC checker. 
See Table 4-8 for a condensed description. 



Table 4-8. Enabling and Disabling CRC on the fly 

A B c D E F G H 

(Sync) (Data1) (Data2) (Data3) (CRC1) (CRC2) (Data) (Data) 

Note: No CRC Calculation on "D" 

Stage Direction of Data Shift Receive Delay CRC Notes 
Coming into SCC Register Data FIFO Register ___.. 

1 HGFEDCBA d 

HGFEDCB A d 

2 HGFEDC B 

CPU Reads B d 

CPU Enables CRC 

3 HGFED c B e 

CPU Reads c 
HGFE D c 

CRC Cale on B 
e 

CPU Reads D 

CPU Disables CRC .... CRC Cale on C ~ 

4 HGF E D d 
CPU Reads E 

CPU Enables CRC CRC Calcis 
~ 

HG F E e Disabled on D 

CPU Reads F __.. 
CRC Cale on E 

5 H G F e 

CPU Reads & Discard G 

H G* 
CRC Cale on F 

e 
~ CRC Cale on F * 

Read RR1 06 H Result latched in 

Read H & Discard H Error FIFO t 

Legend: 

• Usually G is a end-of-message character indicator. 

t The status is latched on the Error FIFO for each received byte. In the calculation of F, 
the CRC error flag in the Error FIFO will be 0 for an error free message. 
d =disabled 

e =enabled 

ABCDEFGH 
A=SYNC 
B - F = Data with E = CRC1 and F = CRC2 
G and H are arbitrary data 
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Up to two modem control signals associated wit11 the 
receiver are available in synchronous modes: DTR/REO 
and DCD The /DTR//REO pin carries the inverted state of 
the DTR bit (07) in WFl5 unless tt1is pin tias been pro
grammed to carry a DMA Request signal. Tt1e /DCD pin is 
ordinarily a simple input to Hie DCD bit in FlRO. However, 
if the Auto Enables mode is selected by setting D5 of WR3 
to" 1 ",this pin becomes an enable tor the receiver. Then if 
Auto Enables is ON and the /DCD pin is High the receiver 
is disabled; while the /DCD pin is Low the receiver is 
enabled. 

The initialization sequence for the receiver in character
oriented mode is WFl4 first, to select Hie mode, then WR10 
to modify it if necessary, Wl16 and WFU to program Hie 
sync characters and ttien WR3 and WR5 to select the 
various options. At this point the other registers shoulcl be 
initializecJ as necessary When all this is completed the 
receiver is enabled by setting bit 0 of WFl3 to a one. 
A summary is shown in Table 4-9. 

4.3.3 Transmitter/Receiver Synchronization 

Tl1e ISCC contains a transmitter-to-receiver synchroniza
tion !unction that may be used to guarantee that the 
character boundaries for the received and transmitted 
data are the same. In this mode the receiver is in Hunt and 
the transmitter is irJle, sending eittier all "1 s" or all "Os". 
When Uie receiver recognizes a sync character, it leaves 

Table 4-9. Initializing the Receiver in 
Character Oriented Mode 

Register Bit No 

WfH 4-5 
WR10 0 
WFM 4-5 

WR6 0-7 
WR? 0-7 
WR3 1 

4 

WR3 6-7 
WR4 0-1 
WR5 2 
WFl10 7 

WFlO 7-6 
WR3 0 
WR5 7 
Wfi3 5 

Description 

Select sync character 
Length 
Select eldernal sync 

Sync character, lower byte 
Sync character, upper byte 
Sync character int1ibit 
Enter hunt mode 

Number of bits I character 
Select parity 
Select CRC 
CRC generator initial state 

Fleset CRC generator 
CRC enable 
DTR/REO 
Auto enable 

Hunt mode and one character time later the transmitter is 
enabled and begins sending sync cl1aracters. Beyond this 
point t11e receiver and transmitter are again completely 
independent, except that the character boundaries are 
now aligned. This is shown in Figure 4-10. 

Direction of message flow ...-

RxD 1 l ~c ~nc J I 

l Sync J 
TxD 

1 ~nc l 
Receiver Leaves Hunt 

Figure 4-10. Transmitter to Receiver Synchronization 
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There are several restrictions on the use of this feature in 
the ISCC. First. it will only work with 6-bit, 8-bit or 16-bit 
sync characters, and the data character or eight bits with 
an 8-bit or 16-bit sync character. Of course, the receive 
and transmit clocks must have the same rate as well as the 
proper phase relationship. 

A specific sequence of operations must be followed to 
synchronize the transmitter to the receiver. Botti the re
ceiver and transmitter must l1ave been initialized for opera
tion in Synchronous mode sometime in the past, although 
this initialization need not be redone each time the trans
rn!tter !s sy~chrcnized to the receive(. The transmirrer 1s 
disabled by setting bit D3 of WRS to "O". At tt1is point the 
transmitter will send continuous "1s". II ii is desired that 

4.4 BIT-ORIENTED SYNCHRONOUS MODE 

Synchronous Data Link Control mode (SDLC) uses syn
chronization characters similar to Bisync and Monosync 
modes (such as flags and pad characters), but it is a bit
oriented protocol instead of byte-oriented protocol. High
Level synchronous Data Link Communication (HDLC) pro
tocol is identical to SDLC except for differences in framing 
and can be handled by the ISCC using the SDLC mode. 
The discussions on SDLC which follow are equally appli
cable to HDLC. 

Any data communication link involves at least two stations. 
The station tt1at is responsible for the data link and issues 
the commands to control the link is called the "primary 

continuous "Os" be transmitted, tile Send Break bit (D4) in 
WRS should be set to" 1 ". ·11ie transmiller is now idling but 
must still be placed in t11e transmitter lo receiver synchro
nization mode. This is accomplished by setting !lie Loop 
Mode bit (D 1) in WH 10 and then enabling the transmitter by 
setting bit D3 to WRS to "1 ". At this point the processor 
st1ould set the Go Active on Poll bit (DtJ) in WR10. l lie tinal 
step is to force the receiver to search for sync characters. 
If the receiver is currently disabled tlw receiver will enter 
I lunt mode wl1en ii is enabled by setting bit DO of WR3 to 
"1 ". If the receiver is already enabled it may be placed in 
Hunt mode by setting bit 04 of WR3 to "1". Once thP. 
receiver leaves Hunt mode the transmitter is activated on 
tile following character boundary. 

station". Hie other station is a "secondary station''. Not all 
information transfers need to be initiated by a primary 
station. In SDLC mode. a secondary station can be tile 
initiator. 

The basic format for SDLC is a "frame" (Figure 4-11 ). The 
information field is not restricted in format or content and 
can be of any reasonable length (including zero). Its 
maximum lengtt1 is t11at whict1 can be expected to arrive at 
the receiver error-free most of the time. Hence. the deter
mination of maximum lengt11 is a function of communica
tion channel error rate. 

------------- Frame --------------i 
Beginning Flag 

Address Control 
Information Frame Ending Flag 

01111110 
8 Bits 8 Bits 

Any Number Check 01111110 
8 Bits Of Bits 16 Bits 8 Bits 

Figure 4-11. SDLC Message Format 

Two flags that delineate the SDLC frame serve as refer
ence points when positioning the address and control 
fields. and tt1ey initiate tile transmission error check. The 
ending flag indicates to the receiving station that the 
16-bits just received constitute the frame check. The 
ending flag could be followed by another frame. another 
flag, or an idle. This means that when two frames follow one 
another. the intervening flag may simultaneously be the 
ending flag of tile first frame and the beginning flag of the 
next frame. Since the SDLC mode does not use characters 
of defined length. but rather works on a bit-by-bit basis. the 
01111110 (?EH) flag can be recognized at any time. 

To ensure that the flag is not sent accidentally, SDLC 
procedures require a binary "O" to be inserted by the 
transmitter after the transmission of any five contiguous 
"1s". The receiver then removes the "O" following a re
ceived succession of five "1 s". Inserted and removed "Os" 
are not included in the CRC calculation. 

There are two unique bit patterns in SDLC mode besides 
Hie flag sequence. They are the Abort and EOP (End of 
Poll) sequence. An Abort is a sequence of from seven lo 
thirteen consecutive "1 s" and is used to signal the prema
ture termination of a frame. The EOP is the bit pattern 
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"11111110", which is used in loop applications as a signal 
to a secondary station that it may begin transmission. 

The address field can consist of one or more octets and is 
used to designate the number of secondary station to 
which the commands or data are sent. A control field may 
follow the address. The control field is eight bits long and 
is used to initiate SDLC activities. Data follows the control 
field any may consist of any number of bits. 

In the SDLC mode, the ISCC operates in the following way. 
In SDLC mode, frames of information are opened and 
closed by a flag. The Flag character has the unique bil 
pattern of "01111110". When transmitting data or CRC, the 
transmil1er automatically performs zero insertion after five 
consecutive ones, irrespective of character boundaries. In 
turn, the receiver searches the receive data stream for five 
consecutive "1 s" and deletes the next bit if it is a "O". 

CRC may be used in SDLC mode but only with the CRC
CCITT polynomial. In the SDLC Mode, the transmitter in 
the SCC cell automatically inverts the CF~C before trans
mission Bec"ause of this inversion, the receiver CRC check 
results in a non-zero, but fixed remainder for errorless 
data. The fixed remainder tor this mode is 
"0001110100001111" and this is the pattern automatically 
checked for in the receiver in this mode. This is consistent 
with bit-oriented protocols such as SDLC, HDLC, 
and ADCCP. 

SDLC mode is selected by setting bit D5 of WR4to"1" and 
bits D4, D3, and D2 of WR4 to "O". In addition, the flag 
sequence must be written to WR?. Additional control bits 
for SDLC mode are located in WR10. 

4.4.1 SDLC Transmit 

In SDLC mode the transmitter moves characters from the 
transmit buffer to the shift register, through the zero in
serter, and out the TxO pin. The transmitter does not 
automatically send the address byte; it merely encapsu
lates U1e data supplied by the processor with flags and 
CRC. Also, the processor must load the flag into WR? as 
the ISCC does not have a delault flag pattern. 

Ordinarily, a frame will be terminated by the I SCC with CRC 
and a flag but the ISCC may be programmed to send an 
abort and a flag in place of the CRC. This option allows the 
ISCC to abort a frame transmission in progress if the 
transmitter is accidentally allowed to underrun. This is 
controlled by the Abort/Flag on Underrun bit (02) in WR10. 
When this bit is set to "1" the transmitter will send an abort 
and a flag in place of the CRC when an underrun occurs. 
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The frame will be terminated normally, with CRC and a flag, 
if this bit is set to "O", and the Tx Underrun /EOM latch 
is reset. 

The ISCC is also able to send an abort by command of the 
processor. The Send Abort command, issued in WRO, will 
send eight consecutive "1 s" and then the transmitter will 
idle. The Send Abort command also empties the transmit 
buffer register. Since up to five consecutive" 1 s" may l1ave 
been sent prior to the Send Abort command being issued, 
the command will cause a sequence of from eight to 
tt1irteen "1s" to be transmitted (five ones of data followed 
by eight ones of the abort). 

Alter the abort when the transmitter enters the idle condi
tion, the ISCC permits sending continuous 1 's instead of 
idle flags. This option is envoked by setting the Mark/Flag 
idle bit (D3) in WR10 to "1 ". Note that the closing flag will 
be transmitted correctly even if this mode is selected. 

Before a new frame is transmitted, the Mark/Flag idle bit 
must be set to "O" to allow an opening flag to be transmit
ted. The Mark/Flag Idle bit must be set to "O" before data 
is written to the transmit buffer. Care must be exercised in 
doing this because the continuous "1 s" are transmitted, 
eight at a time (as bytes) by the transmit shift register. After 
setting the Mark/Flag Idle bit to "O", the software must allow 
time for eight continuous ones to t1ave leftthe Transmit Shilt 
register before the first data byte is written to the transmit 
buffer. This allows the transmitter to recQgnize that the Flag 
Idle option has been invoked then, seeing an empty 
transmit buffer, the transmitter will load the flag into the shift 
register for transmission. Once the flag load has been 
done, the data may be placed in the transmit buffer without 
disturbing the transmission of the flag. (Note that when 
using the transmitter in SOLC mode, all data passes 
through the zero inserter, which adds an extra five bit times 
of delay between the Transmit Shift register and the Trans
mit Data pin.) 

The number of bits per transmitted character is controlled 
by bits 06 and 05 of WR5 and the way the data is formatted 
within the transmit buffer. The bits in WR5 allow the option 
of five, six, seven, or eight bits per character. When "five 
bits per character" is selected, the data must be specially 
formatted before being written to the transmit buffer. This 
formatting is shown in Table 4-2. In all cases the data must 
be right-justified, with the unused bits being programmed 
as per the table (three zeros to the left of the data followed 
by 1 's to the left of the zeros to complete the byte). 

An additional bit, carrying parity information, may be 
automatically appended to every transmitted character by 



setting bit D6 of WR4to"1 ".This bit is sent in addition to the 
number of bits specified in WR4 or by the data format. Tile 
parity sense is selected by bit D1 of WR4. Parity is not 
normally used in SDLC mode. 

The character length may be changed on the fly, but the 
desired length must be selected before the character is 
loaded into the transmit shift register from the transmit 
buffer. Tl1e easiest way to ensure this is to write to WR5 to 
change the ct1aracter length before writing the data to ttie 
transmit buffer. 

Only the CRC-rCITT po!ynornia! m3y be used ir: SDLC 
mode. This is selected by setting bit D2 in WR5 to "O". Tt1is 
bit controls the selection for both the transmitter and 
receiver. The initial state of the generator and checker is 
controlled by bit D7 of WR10. When this bit is set to ''1", 
both the generator, and checker will have an initial value of 
all "1s" and, if this bit is set to ''O", the initial values will 
be all "Os". 

The ISCC does not automatically preset the CRC genera
tor so this must be done in software. Tliis is accomplislied 
by issuing the Reset Tx CRC generator command, which 
is encoded in bits D7 and D6 of WRO. For proper results, 
this command must be issued while the transmitter is 
enabled and idling. If CRC is to be used the transmit CRC 
generator must be enabled by setting bit DO of WR5to"1" 
CRC is normally calculated on all characters between 
opening and closing flags, so this bit is usually set to" 1" at 
initialization and never changed. 

Enabling the CRC generator is not sufficient to control the 
transmission of CRC. In the ISCC this function is controlled 
by the Tx Underrun/EOM bit, which may be reset by tt1e 
processor and set by !tie ISCC. 

When the transmitter underruns (both the transmit buffer 
and transmit shift register are empty) the state of the Tx 
Underrun EOM bit determines the action taken by 
the ISCC. 

If the Tx Underrun/EOM bit is set to "1" wl1en the underrun 
occurs, the transmitter will send flags. 

The Reset Tx Underrun/EOM Latch command is encoded 
in bits D7 and D6 of WRO. 

If this bit is reset to "O" when the underrun occurs, the 
transmitter will send either the accumulated CRC followed 
by flags, or an abort followed by flags, depending on the 
state of ttie Abort/Flag on Underrun bit in the WR10, Bit 1. 
A summary is shown in Table 4-10. 

Table 4-10. Underrun EOM Bit 

Tx Underrun Abort'Flag Action taken by ISCC 
/EOM Latch Bit upon transmit underrun 

0 0 Sends CRC followed by flag 
0 1 Sends abort followed by flag 
1 x Sends flag 

The ISCC sets the Tx Underrun/EOM Latch when the CRC 
or abort is loaded into !lie shift register for transmission. 
This event can cause an interrupt, and the status of the Tx 
U1·1derru11 i_ctici1 can be read 1n HHO. !he Tx Underrun 
Latcl1 may be reset by !lie processor via wno. 

For correct transmission of the enc at the end of a frame, 
the neset Tx Underrun I EOM Latch command must be 
issued after the first character is written to the ISCC but 
before tt1e transmitter underruns after !tie last cliaracter 
written to ttie ISCC. The command is usually issued imme
diately after tt1e first character is written to the ISCC so t11at 
the abort or enc is sent if an underrun occurs inadvert
ently. The Abort/Flag on Underrun bit (D2) in WR10 is 
usually set to" 1" at the same time as the Tx Underrun/FOM 
bit is reset so that an abort can still be sent if !110 lransmil!er 
underruns. The Abort/Flag on Underrun bit is ltH:11 '.;r~l I< 1 "(f 

near !lie end of Hie frame to allow the correct tra11srni'.;'.:1< 111 

of CRC 

In this paragraph tlie term" completely sent" means shifted 
out of the Transmit Shift register, not shifted out or the zero 
inserter, wtiich is an additional five bit times of delay. In 
SDLC mode, if the transmitter is disabled during transmis
sion of a character, ttiat character will be "completely 
sent". This applies to both data and flags. However, if the 
transmitter is disabled during tt1e transmission of CF1C, 16 
total bits corresponding to ttie two CRC bytes will tJe 
transmitted but part of the bits will be from ttie CHC 
generator and the latter part of the bits will be from ttie f'lag 
register rather than form the CRC generator. Thus part of 
tt1e enc bytes will not be transmitted. 

There are two modem control signals associated with the 
transmitter provided by the ISCC. 

n1e /nTS pin is a simple output that carries the inverted state 
of the FlTS bit (D1) in WR5. 

The /CTS pin is ordinarily a simple input to the CTS bit in 
nno. However, if Auto Enables mode is selected this pin 
becomes and enable for tf1e transmitter. Tl1at is, if Auto 
Enables is ON and the /CTS pin is Higl1 !lie transmitter is 
disabled. If the /CTS pin is Low, the transmitter is enabled. 
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The initialization seque,nce for the transmitter in SOLC 
mode is: WR4 first, to select the mode, then WR10 to 
modify it if necessary, WR7 to program the flag, and then 
WR3 and WR5 to select the various options. At ttiis point 
the other registers should be initialized as necessary. 
When all of this is complete, the transmitter may be 
enabled by setting bit 03 of WR5 to "1 ". Now that the 
transmitter is enabled, the CRC generator may be initial
ized by issuing the Reset Tx CRC Generator command in 
WRO. A summary is shown in Table 4-11. 

Table 4·11. Initializing the Transmitter in SDLC Mode 

Register Bit No Description 

WR5 5-6 Number of bits per character 
WR4 1-0 Select parity 
WR5 2 Select CRC-CCITT 
WR10 7 Select CRC preset value 

WRO 6-7 Reset Tx CRC 
WR10 1 Abort I flag on underrun 
WRO 6-7 Tx underrun 
WR7 6-7 Flag 

4.4.2 SDLC Receive 
.'r 

The receiver in the ISCC always searches the receive data 
stream for flag characters in SOLC mode. Ordinarily, the 
receiver transfers all received data between flags to the 
receive data FIFO. However, if the receiver is in Hunt mode 
no flag is received. The receiver is in Hunt mode when first 
enabled, or the receiver may be placed in Hunt mode by 

/RTxC Ill 

the processor issuing the Enter Hunt mode command in 
WR3. this bit (04) is a command, and writing a "O" to it has 
no effect. The Hunt status of the receiver is reported by the 
Sync/Hunt bit in RRO. 

Sync/Hunt is one of the possible sources of external/status 
interrupts, with both transitions causing an interrupt. This 
is true even if the Sync/Hunt bit is set as a result of the 
processor issuing the Enter Hunt mode command. 

The receiver will automatically enter Hunt mode if an abort 
is received. Because the receiver always searclies the 
receive data stream for flags and automatically enters 
Hunt Mode when an abort is received, the receiver will 
always handle frames correctly, and the Enter Hunt Mode 
command sliould never be needed. The ISCC will drive the 
SYNC pin Low to signal that a flag has been recognized. 
the timing for the SYNC signal is shown in Figure 4-12. 

The first byte in an SOLC frame is assumed by the ISCC to 
be the address of the secondary station for which the frame 
is intended. The ISCC provides several options for han
dling this address 

If the Address Search Mode bit (02) in WR3 is set to "O" the 
address recognition logic is disabled and all received 
frames are transferred to the receive data FIFO. In this 
mode the software must perform any address recognition. 

If the Address Search Mode bit is set to "1", only those 
frames whose address matches the address programmed 
in WR6 or the global address (all "1s") will be transferred 
to the receive data FIFO. 

PC~~ 
/SYNC=~ 

Figure 4-12. /SYNC as an Output 
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State changes in one 
/RTxC clock cycle 



The address comparison will be across all eight bits of 
WR6 if the Sync Character Load inhibit bit (01) in WR3 is 
set to "O". The comparison may be modified so that only the 
four most significant bits of WR6 must match the received 
address. This mode is selected by setting the Sync Char
acter Load inhibit bit to "1". In this mode, however. the 
address field is still eight· bits wide. The address field is 
transferred to the receive data FIFO in the same manner as 
data. It is not treated differently than data. 

The number of bits per character is controlled by bits 07 
and 06 of WR3. Five, six, seven, or eight bits per character 
may be selected via thP.sP. tvvo bi!s. The data is right
justified in the receive buffer. The ISCC merely takes a 

Time 
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Change from Five to Eight ~ 

I 21 

129 

Change from Eight to Five ~ 

134 

139 

snapshot of the receive data stream at the appropriate 
times, so the "unused" receive buffer are only the bits 
following the character. 

An additional bit carrying parity information may be se
lected by setting bit 06 of WR4 to "1 ". This also enables 
parity in the transmitter. The parity sense is selected by bit 
01 of WR4. Parity is not normally used in SOLC mode. The 
character length may be changed at any time before the 
new number of bits have been assembled by the receiver. 
Care should be exercised. however, as unexpected re
sults may occur. A representative example, switching from 
five bits to eighi biis and back to five bits is shown in 
Figure 4-13. 

Receive Data Buffer 

7 6 5 4 3 2 1 I 5 Bits 

12 11 10 9 8 7 61 8Bits 

20 19 18 17 16 15 141 8 Bits 

28 27 26 25 24 23 221 5 Bits 

33 32 31 30 29 28 271 5Bits 

38 37 36 35 34 33 321 

Figure 4-13. Changing Character Length 

Most bit-oriented protocols allow an arbitrary number of 
bits between opening and closing flags. The ISCC allows 
for this by providing three bits of Residue Code in RR1 that 
indicates which bits in the last three bytes transferred from 
the receive data FIFO by the processor are actually valid 
data bits (and not part of the frame check sequence or 
CRC). Table 4-12 gives the meanings of the different 

codes for the four different character length options. The 
valid data bits are right-justified, that is to say if the number 
of valid bits given by the table is less than the character 
length, then the bits that are valid are the right-most or least 
significant bits. It should also be noted that the Residue 
Code is only valid at the time when the End of Frame bit in 
RR1 is set to 1. 
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Table 4-12. Residue Codes 

Residue Code Bits in Previous Byte Bits in Second Previous Byte Bits in Third Previous Byte 
210 8B/C 7B/C 6B/C 5B/C 8B/C 7B/C 6B/C 5B/C 8B/C 7B/C 6B/C 5B/C 

100 0 0 0 0 
010 0 0 0 0 
110 0 0 0 0 
001 0 0 0 0 

101 0 0 0 0 
011 0 0 0 
111 1 0 
000 2 

As indicated in the table, these bits allow tt1e processor to 
determine those bits in the information (and not CFlC) field. 
This allows transparent retransmission of the received 
frame. The Residue Code bits do not go through a FIFO so 
they change in RR 1 when the last character of the l rame is 
loaded into the receive data FIFO. II there are any charac
ters already in the receive data FIFO the Residue Code will 
be updated before they are read by the processor. 

As an example of how the codes are interpreted, consider 
the case of eight bits per character and a residue code of 
101. The number of valid bits for the previous, second 
previous. and third previous bytes are 0, 7, and 8 respec
tively. This indicates that the information field (I-field) 
boundary falls on the second previous byte as shown in 
Figure 4-14. 

- I-Field 

Third Previous 
Byte 

7 Bits 

Second Previous 
Byte 

CRCField -

Previous Byte 

Figure 4-14. Residue Code 101 Interpretation 

A frame is terminated by the detection of a closing flag. 
Upon detection of the flag the following actions take place: 
the contents of the Receive Shilt Register are transferred 
to the receive data FIFO, the Residue Code is latched, Uie 
CRC Error bit is latched and the End of Frame upon 
reaching the top of the FIFO can cause a special receive 
condition. The processor can then read RR1 to determine 
the result of tt1e CRC calculation as well as the 
Residue Code. 

Only the CFlC-CCITT polynomial may be used for CRC 
calculation in SDLC mode, although the generator and 
checker may be preset to all "1s" or all "Os". Tt1e CRC-

4-22 

3 
4 
5 
6 

7 
8 
8 
8 

1 0 0 8 7 5 2 
2 0 0 8 7 6 3 
3 1 0 8 7 6 4 
4 2 0 8 7 6 5 ,~ 

5 3 8 7 6 5 
6 4 8 7 6 
7 8 7 

8 

CCITT polynomial is selected by setting bit 02 of WR5 to 
"O", bit 07 of WR10 controls the preset value. II this bit is set 
to "1 ",the generator and checker are preset to "1s", ii this 
bit is reset, the generator and checker are present to 
all "Os". 

The receiver expects the CRC to be inverted before 
transmission and so checks the CRC result against the 
value "0001110100001111" The ISCC presets the CRC 
checker whenever the receiver is in Hunt mode or when
ever a flag is received so a CRC reset command is not 
strictly necessary. However, the CRC checker may be 
preset by issuing the Reset CRC Checker command 
inWRO. 

The CRC checker is automatically enabled for all data 
between the opening and closing flags by the sec cell in 
SOLC mode, and ttie Rx CRC Enable bit (03) in WR3 is 
ignored. Tt1e result of the CRC calculation for the entire 
frame is valid in RR1 only when accompanied by the End 
of Frame bit being set in FiR1. At all other times the CFiC 
Error bit in FiR1 should be ignored by the processor. 

Care must be exercised so that the processor does not 
attempt lo use the CRC bytes that are transferred as data 
because not all of the bits are transferred properly. The last 
two bits of CRC are never transferred to the receive data 
FiFO and are not recoverable. 

Note the following about ISCC CRC operation: 

The normal CFiC checking mechanism involves checking 
over data and CRC characters. II the division remainder is 
0, there is no CRC error. 

SOLC is different. The CRC generator, when receiving a 
correct frame, will have a fixed, non-zero remainder The 
actual remainder in the receive CRC calculation must be 
ct1ecked against this fixed value to determine if a CRC 
error exists. 



A frame is terminated by a closing flag. When the ISCC 
recognizes this flag: 

The contents of the Receive Shift register are transferred to 
the receive data FIFO. 

The Residue Code is latched, and the CRC Error bit is 
latched in the status FIFO and the End of Frame bit is set 
in the receive status FIFO. 

The End of Frame bit, upon reaching the top of the FIFO, 
will cause a special receive condition. The processor may 
then read RR1 to determine the result of the CRC calcula
tion as well as the Residue Code. If either the Rx Interrupt 
or Special Condition Only or the Rx Interrupt on First 
Character or Special Condition modes are selected, the 
FIFO will be locked, and the processor must issue an Error 
Reset command in WRO to unlock the receive FIFO. 

In addition to searching the data stream for flags, the 
receiver in the ISCC also watches for seven consecutive 
"1s", which is the abort condition. The presence of seven 
consecutive" 1 s" is reported in the Break/Abort bit in RRO. 
This is one of the possible external/status interrupts, so 
transitions of this status may be programmed to cause 
interrupts. Upon receipt of an abort the receiver is forced 
into Hunt mode where it looks for flags. The Hunt status is 
also a possible external/status condition whose transition 
may be programmed to cause an interrupt. The transitions 
of these two bits occur very close together but either one 
or two external/status interrupts may result. The abort 
condition is 'terminated when a "O" is received, either by 
itself or as the leading "O" of a flag. The receiver does not 
leave Hunt mode until a flag has been received so two 
discrete external/status conditions will occur at the end of 
an abort. An abort received in the middle of a frame 
terminates the frame reception, but not in an orderly 
manner, because the character being assembled is lost. 

Up to two modem control signals associated with the 
receiver are available in SDLC mode: 

The /DTR//REQ pin carries inverted state of the DTR bit (D?) 
in WR5 unless this pin has been programmed to carry a 
DMA Request signal. 

The /DCD pin is ordinarily a simple input to the DCD bit in 
RRO. However, if the Auto Enables mode is selected by 
setting bit 05 of WR3to"1 ",this pin becomes an enable for 
the receiver. That is, if Auto Enable is on and the /DCD pin 
is High the receiver is disabled. While the /DCD pin is Low, 
the receiver is enabled. 

The initialization sequence for the receiver in SDLC mode 
is WR4 first. to select the mode, then WR10 to modify it if 
necessary, WR6 to program the address, WR? to program 

the flag and WR3 and WR5 to select the various options. At 
tt1is point the other registers should be initialized as neces
sary. When all of this is completed the receiver may be 
enabled by setting bit 0 of WR3 to a one. A summary is 
shown in Table 4-13. 

Table 4-13. Initializing the Receiver in SDLC Mode 

Register Bit No Description 

WR3 6-7 Number of bits per character 
WR4 0-1 Select parity 
WR5 2 Select CRC-CCITT Generator 

WR10 7 Select CRC preset value 
5-6 Select NRZ I NRZI encoding 

WR5 7 DTR/REQ 

WR6 0-7 Address 
WR? 0-7 Flag 
WR3 5 Auto enable 

NOTE: The receiver searches for synchronization when it 
is in Hunt mode. In this mode the receiver is idle except that 
it is searching the data stream for a flag match. 

When the receiver detects a flag match it achieves syn
chronization and interprets the following byte as the ad
dress field. 

The SYNC/HUNT bit in RRO reports the Hunt Status and an 
interrupt can be generated upon transitions between the 
Hunt state and the Sync state. 

The ISCC will drive the /SYNC pin Low to signal that the flag 
has been received. 

4.4.3 SDLC LOOP MODE 

The ISCC supports SDLC Loop mode in addition to normal 
SDLC. SDLC Loop mode is very similar to normal SDLC but 
is usually used in applications where a point-to-point 
network is not appropriate (for example, Point-of-Sale 
terminals). In an SDLC Loop there is a primary controller 
that manages the message traffic flow on the loop and any 
number of secondary stations. In SDLC Loop mode, the 
ISCC operating in regular SDLC mode can act as the 
primary controller. 

A secondary station in an SDLC Loop is always listening to 
the messages being sent around the loop, and in fact must 
pass these messages to the rest of the loop by retransmitting 
them with a one-bit-time delay. 

The secondary station can place its own message on the 
loop only at specific times. The controller signals that 
secondary stations may transmit messages by sending a 
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special character, called an EOP (End of Poll), around the 
loop. The EOP character is the bit pattern 11111110. 

When a secondary station has a message to transmit and 
recognizes an EOP on the line, it ct1anges the last binary 
1 of the EOP to a O before transmission. This has the effect 
of turning the EOP into a flag pattern. The secondary 
station now places its message on the loop and terminates 
its message with an EOP. Any secondary stations further 
down the loop wit11 messages to transmit can append their 
messages to the message of the first secondary station by 
the same process. 

All secondary stations without messages to send merely 
echo the incoming messages and are prohibited from 
placing messages on the loop, except upon recognizing 
an EOP. 

SDLC Loop mode is quite similar to normal SDLC mode 
except that two additional control bits are used. Writing a 
1 to the Loop Mode bit in WR10 configures the ISCC for 
Loop mode. Writing a 1 to the Go Active on Poll bit in the 
same register normally causes the ISCC to change the 
next EOP into a flag and then begin transmitting on loop. 
However, when the ISCC first goes on loop it uses the first 
EOP as a signal to insert the one-bit delay, and doesn't 
begin transmitting until it receives the second EOP. There 
are also two additional status bits in RR10, the On Loop bit 
and the Loop Sending bit. 

There are also restrictions as to when and how a secondary 
station physically becomes part of the loop. 

A secondary station that has just powered up must monitor 
the loop, without the onecbit-time delay, until it recognizes 
an EOP. When an EOP is recognized the one-bit-time 
delay is switched on. This does not disturb the loop 
because the ,line is marking idle between the time that the 
controller sends the EOP and the time that it receives the 
EOP back. The secondary station that has gone on-loop 
cannot place a message on the loop until the next time that 
an EOP is issued by the controller. A secondary station 
goes off-loop in a similar manner. When given a command 
to go off-loop, the secondary station waits until the next 
EOP to remove the one-bit-time delay. 

To operate the ISCC in SDLC Loop mode, the ISCC must 
first be programmed just as if normal SDLC were to be 
used. Loop mode is then selected by writing the appropri
ate control word in WR10; the ISCC is now waiting for the 
[QP so that it can goon loop. While waiting forthe EOP, the 
ISCC ties TxD to RxD witt1 only the internal gate delays in 
the signal path. When the first EOP is recognized by the 
ISCC, ttie Break/Abort/EOP bit is set in RRO, generating an 
External/Status interrupt (if so enabled). At the same time, 
the On-Loop bit in RR10 is set to indicate that the ISCC is 
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indeed on-loop, and a one-bit time delay is inserted in the 
TxD to the RxD path. 

The ISCC is now on-loop but cannot transmit a message 
until a flag and the next EOP are received. Tt1erequirement 
that a flag be received ensures that the ISCC cannot 
erroneously send messages until the controller ends the 
current polling sequence and starts another one. 

If the CPU in the secondary station with ISCC needs to 
transmit a message, the Go-Active-On-Poll bit in WR10 
must be set. If this bit is set when the EOP is detected, the 
ISCC changes the EOP to a flag and starts sending another 
flag. The EOP is reported in the Break/Abort/EOP bit in RRO 
and the CPU should write its data bytes to the ISCC. just as 
in normal SDLC frame transmission. When the frame is 
complete and CRC has been sent. the ISCC closes with a 
flag and reverts to One-Bit-Delay mode. The last zero of the 
flag, along with the marking line echoed from the RxD pin, 
form an EOP for secondary stations furtt1er down the loop. 

While the ISCC is actually transmitting a message, the 
loop-sending bit in R10 is set to indicate this. 

If the Go-Active-On-Poll bit is not set at the time the EOP 
passes by, the ISCC cannot send a message until a flag 
(terminating the current polling sequence) and another 
EOP are received. 

If SDLC loop is de-selected, the ISCC is designed to exit 
from the loop gracefully. When SDLC Loop mode is de
selected by writing to WR10; the ISCC waits until the next 
polling cycle to remove the one-bit time delay. 

If a polling cycle is in progress at the time the command is 
written, the ISCC finishes sending any message that it may 
be transmitting, ends with an EOP, and disconnects TxD 
from RxD. If no message was in progress, the ISCC 
immediately disconnects TxD from RxD. 

Once the ISCC is not sending on the loop, an exit from the 
loop is accomplished by setting the Loop Mode bit in 
WR 1 Oto "O", and at the same time writing the Abort/Flag on 
Underrun and Mark/Flag idle bits with the desired values. 
The ISCC will revert to normal SDLC operation as soon as 
an EOP is received. or immediately, if the receiver is 
already in Hunt mode because of the receipt of an EOP. 

To ensure proper loop operation after the ISCC goes off the 
loop, and until the external relays take the ISCC completely 
out of the loop, the ISCC should be programmed for Mark 
idle instead of Flag idle. When the ISCC goes off the loop, 
the On-Loop bit is reset. 

NOTE: With NRZI encoding, removing tt1e stations from 
the loop (removing the one-bit time delay) may cause 



problems further down the loop because ot extraneous 
transitions on the line. Tl1e ISCC avoids this problem by 
making transparent adjustments at the end of each frame 
it sends in response to an i=:or> A response frame from the 
ISCC is terminated by a flag and E 01'. Normally, the flag 
and tt1e EOP st1are a zero, but if sud1 sharing would cause 
the r~xD and TxD pins to be of opposite polarity after the 
EOr, the ISCC adds another zero between the flag and t11e 
EOP. fhis causes an extra line transition so t11at F1xD and 
TxD are identical after the Eor~ is sent. This extra zero is 
completely transparent because it only means that the flag 
and the EOP no longer st1are a zero. All tt1at a proper loop 
e"it 11eeds. ii1erefu1e, i::; lire 1e111uvcti uf ii1e ui1e-iJil deicty. 

l he ISCC allows the user the option of using NHll in SDLC 
Loop mode by programming WR 10 appropriately. With 
NRZI encoding, the outputs ot secondary stations in t11e 
loop may be inverted from their inputs because of mes
sages that they have transmitted. 

l he initialization sequence for the SCC cell in SDL C Loop 
mode is similar to the sequence used in SDLC mode, 
except tt1al it is somewl1a1 longer. Tt1e processor should 
program WR4 first, to select SDLC mode, and trien WR10 
to select the CRC preset value and program the Mark/Flag 
idle bit. The Loop Mode and Go Active On Poll bits in WR10 
should not be setto "1" yet. Hie flag is written in WR? and 
the various options are selected in WR3 and WFl5. At this 
point tt1e other registers should be initialized as necessary, 
as shown in Table 4-14. 

Table 4-14. SDLC Loop Mode initialization 

Register Bit No Description 

WR4 5-4 Select SDLC mode 
Select CHC preset value 
Select mark I !lag idle bit 
Flag 

WR10 7 
3 

WR? 

WR3 7-6 Select bits per cl1aracter for 
receiver 

1 Sync character load inhibit 
? Address search mode 
5 Auto enables 

WFl5 6-5 Select bits per character for 
transmitter 

4 Send break 
2 Select SDLC CF\C 
7 
1 

WF-M 1-0 Select parity 
7-6 S0lect clock mode 

Wf16 0-7 Address 
WR10 6-5 Select data encoding 

Then the Loop Mode bit (D 1) in Wf'110 should be set to" 1 ". 
When all of this is complete the transmitter may be enatJled 
by setting bit 03 ot WR5to"1" Now that tt1e transmitter is 
enabled, the Cl'1C generator may be initialized by issuinq 
tt1e Reset Tx CliC Generator command in Wl'10. The 
receiver is enabled by selling tt1e Go Active on Poll bit (D4) 
in WR10 to "1". n1e ISCC will go on the loop when seven 
consecutive "1 s" are received, and will signal this by 
s0tting the On Loop bit in RR10. Note that the s0ven 
consecutive "1s" will set the Break/Abort and Hunt bits in 
rmo also. Once the ISCC is on tile loop, ltw Go Active on 
Poll bit should be set to "O" until a message is to be 
ira11srr1ittell on iiJc) iooµ. To uansrnil a messayeor1 ii1e ioop, 
tt1e Go Active on Poll bit should be set to "1" At this point 
the processor may eitl1er wri!8 the first ctiaracter to !tie 
transmit buffer and wait for a transmit buffer empty condi
tion, or wait !or the Break/At1ort and Hunt bits lo be set in 
11R10 and the Loop S0nding bit to be set in HR10 before 
writing Hie first data to Hie transmitter. ·r he Go /l.ctive On 
Poll bit sl1ould be s01 to "()" after Hie transmission of the 
frame has begun. Io go off of ttie loop, the processor 
should setthe Go Active On Poll bit in Wli 10 to "O" and tlien 
wait for the Loop Sending bit in rm 10 to be set to "O" At tliis 
point the Loop Mode tJit (D1) in WF11 O is set to"()" to request 
an orderly exit from U10 loop. The ISCC will exit SDLC Loop 
mode when seven consecutive "1 s" hav0 been received; 
at ttie same time the Break/Abort and Hunt bits in RRO will 
be set to" 1 ",and the 011 Loop bit in Rll 10 will be set to"()". 

4.4.4 SDLC Loop Mode Receive 

SDLC Loop mode is quite similar to SDLC mode except 
that two additional control bits are used. 1 hey arn t11e Loop 
Mod0 bit (D1) and tile Go Active on Poll bit (D4) in WR10. 
In addition to these two extra control bits, l11ere are also two 
status bits in RR 10 Tt1ey are the On loop bit (D 1) and the 
l_oop Sending bit (04) 

Before Loop mode is selected bot11 tr1e rec0iver and 
transmitter must be complet0ly initialized for SDI C opera
tion. Once tllis is done, l_oop mode is selected by setting 
bit D1 of WH10 to "1" Al 1t1is point !tie ISCC connects TxD 
to llxD with only gate delays in tt1e path. At U1e same time 
a flag is loaded into tl1e lransmit Shift register, and is 
shift0d to tile end of the zero inserter, ready for transmis
sion. Ttw ISCC will remain in this state until the Go Active 
on Poll bit (D1t) in WH10 is set to "1 ".When this bit 1s set to 
"1" tile receiver t1egins looking for a sequence of s<wen 
consecutive "1 s", indicatinq either an EOP or an idle line. 
Wtien the receiver d0tects tt11s condition t11e Break/Abort 
t1it in fif'10 is set to" 1" and a one-bit time delay is inserted 
in tile path from F1xD to I xD. Tile On I. oop bit in Rfi 1 O is also 
set to "1" at ll1is time, and the receiver enters tile I lunt 
mode. l tie ISCC cannot transmit on the loop until a flag is 
received, causing the rec0iver lo leave Hunt mode, and 
anoU1er EOP (bit pattern "11111110") is rece1vecL l tic 
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ISCC is now on the loop and capable of transmitting on the 
loop. As soon as this status is recognized by the proces
sor, the Go Active On Poll bit in WR10should be set to "O" 
to prevent the ISCC from transmitting on the loop without 
the consent of the processor. 

4.4.5 SDLC Loop Mode Transmit 

To transmit a message on the loop, the Go Active On Poll 
bit in WR10 must be set to "1 ".Once this is done, the ISCC 
will change the next received EOP into a Flag and begin 
transmitting on the loop. 

When the EOP is received, the Break/Abort and Hunt bits 
in RRO will be set to "1 ",and the Loop Sending bit in RR10 
will also be set to" 1 ".Data to be transmitted may be written 
after the Go Active On Poll bit has been set or after the 
receiver enters Hunt mode. 
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If the data is written immediately after the Go Active On Poll 
bit t1as been set, the ISCC will only insert one flag after the 
EOP is changed into a flag. If the data is not written until 
after the receiver enters the Hunt mode, the flags will be 
transmitted until the data is written. If only one frame is to 
be transmitted on the loop in response to an EOP, the 
processor must set the Go Active on Poll bit to "O" before 
the last data is written to the transmitter. In this case the 
transmitter will close the framE) with a single flag, and then 
revert to the one-bit delay. The Loop Sending bit in RR10 
is set to "O" when the closing Flag has been sent. If more 
than one frame is to be transmitted, the Go Active On Poll 
bit should not be set to "O" until the last frame is being sent. 
If this bit is not set to "O" before the end of a frame, the 
transmitter will send Flags until either more data is written 
to the transmitter, or until the Go Active On Poll bit is set to 
"O". Note t11at the state of the Abort/Flag on Underrun and 
Mark/Flag idle bits in WR10 are ignored by the ISCC in 
SDLC Loop mode. 
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5.1 INTRODUCTION 

This Gcction describes the function of the various bits in the 
registers of the device. Throughout this section the follow
ing conventions will be used: 

Control bits may be written and read by the CPU and will 
not be modified by the device. Command bits may be 
written by the CPU to initiate an action in the device and will 
be read as zeros. Status bits are controlled by the device 
and may be read to check device status. Any writes to 
status bits are ignored by the device. Command/status 
bits are controlled by both the device and the CPU. They 

5.2 REGISTER DESCRIPTIONS 

Register can be accessed through either channel, tt1e 
Interrupt Vector Read Register returns the interrupt vector 
with status if read from Channel Band without status if read 
from Channel A, and Channel A has an additional read 
register which contains all the Interrupt Pending bits. 

5.2.1 Write Registers, SCC Cell 

Ten write registers are used for control, two for sync 
character generation, and two for baud rate generation. In 
addition, there are two write registers which are shared by 
both channels; one is the interrupt vector register, and one 
is the master interrupt control and reset register. See Table 
5-1 for a summary on write registers. 

TECHNICAL MANUAL 

CHAPTER 5 
REGISTER DESCRIPTIONS 

may be \.Vr!ttcn and read by the CPU and may also be 
modified by the device. 

Reserved bits are not used in this implementation of the 
device and may or may not be physically present in the 
device. Reserved bits that are physically present will be 
readable and writable but reserved bits that are not present 
will always be read as zero .. To ensure compatibility with 
future versions of the device reserved bits should always 
be written with zeros. Reserved commands should not be 
used for the same reason. 

Table 5-1. SCC Cell Write Registers 

Register Description 

WRO 

WR1 

WR2 

WR3 
WR4 
WR5 
WR6 

WR? 
WR8 
WR9 
WR10 

WR11 
WR12 
WR13 
WR14 
WR15 

Register Pointers, various initialization 
commands 
Transmit and Receive interrupt enables, 
WAIT/OMA commands 
Interrupt Vector 

Receive parameters and control modes 
Transmit and Receive modes and parameters 
Transmit parameters and control modes 
Sync Character or SDLC address 

Sync Character or SDLC flag 
Transmit buffer 
Master Interrupt control and reset commands 
Misc. transmit and receive control bits 

Clock mode controls for receive and transmit 
Lower byte of baud rate generator 
Upper byte of baud rate generator 
Miscellaneous control bits 
External status interrupt enable control 
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5.2.2 Read Registers, SCC Cell 

Four read registers indicate status information; two are for 
baud rate generation, and one for the receive buffer. In 
addition, ther.e are two read registers w,hich are shared by 
both channels: one for the interrupt pending bits and one 
for interrupt vector. See Table 5-2 for a summary on the 
sec cell read registers. 

Table 5-2. SCC Cell Read Registers 

Register Description 

RRO Transmit and Receive buffer status and external status 
RR1 Special Receive Condition status 
RR2 Modified interrupt vector (Channel B only), Unmodified 

interrupt vector (Channel A only) 

RR3 Interrupt pending bits (Channel A only) 
RR6 SDLC FIFO byte counter lower byte (only when enabled) 
RR7 SDLC FIFO byte count and status (only when enabled) 
RRB Receive buffer 

RR10 Miscellaneous status bits 
RR12 Lower byte of baud rate generator time constant 
RR13 Upper byte of baud rate generator time constant 
RR15 External Status interrupt information 

5.2.3 DMA Registers 

The OMA cell contains 16 read write registers for control of 
the OMA channels. The OMA possesses its own interrupt 
vector register and interrupt control registers which are 
independent of the SCC cell. The OMA cell also includes 

5.3 sec CELL REGISTER OVERVIEW 

The sec cell write register set in each channel includes ten 
control registers (among them is the transmit buffer), two 
sync character registers and two baud rate time constant 
registers. The interrupt control register and the master 
interrupt control and reset register are shared by both 
channels. 
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the Bus Configuration Register (BCR) for the ISCC. The 
addresses. names and descriptions of these registers are 
given in Table 5-3. 

Table 5-3. OMA Cell Register Description 

Address Name Description 

xxxxx BCR Bus Configuration Register 
00000 CCAR Channel Command/Address Register (Write) 
00000 DSR OMA Status Register (Read) 

00001 ICR Interrupt Control Register 
00010 IVR Interrupt Vector Register 
00011 ICSR Interrupt Command Register (Write) 

00011 ISR Interrupt Status Register (Read) 
00100 DER OMA Enable/Disable Register 
00101 DCR OMA Control Register 

00110 Reserved Address 
00111 Reserved Address 
01000-01001 RDCRA Receive OMA Count Register Channel A 

(Low-high byte) 

01010-01011 TDCRA Transmit DMA Count Register Channel A 
01100-01101 RDCRB Receive DMA Count Register Channel B 
01110-01111 TDCRB Transmit DMA Count Register Channel B 

10000-10011 RD ARA Receive DMA Address Register Channel A 
10100-10111 TD ARA Transmit DMA Address Register Channel A 
11000-11011 RD ARB Receive DMA Address Register Channel B 
11100-11111 TD ARB Transmit DMA Address Register Channel B 

The only variation in register definition is between the 
multiplexed and non-multiplexed bus mode programming 
of the ISCC. The variation exists in the command decode 
structure; register WRO. The following sections describe in 
detail each write register and the associated bit configura
tion for each. 



5.4 WRITE REGISTERS 

The following sections describe WR registers in detail. 

5.4.1 Write Register 0 (Command Register) 

WRO is the command register and the CRC reset code 
register. WRO takes on slightly different forms depending 
upon whether the ISCC is in the multiplexed or non
multiplexed bus mode of operation. Figure 5-1 shows the 

Write Register 0 (non-multiplexed bus mode) 

I 01I06 lo5 lo4 lo3 lo2 I 01 I ool 
..,... - ..,... - ..,... TT T 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

0 0 Null Code 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 
0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

Null Code 
Point High 

Register O 
Register 1 
Register 2 
Register 3 
Register 4 
Register 5 
Register 6 
Register 7 
Register 8 
Register 9 
Register 10 
Register 11 
Register 12 
Register 13 
Register 14 
Register 15 

Reset Ext/ Status Interrupts 
rt (SOLC) Send Abo 

Enable Int 
Reset Tx I 

on Next Rx Character 
nt Pending 

Error Rese t 
Reset High est IUS 

0 1 Reset Rx CRC Checker 
1 0 Reset Tx CRC Generator 
1 1 Reset Tx Underrun/EOM Latch 

• With Point High Command 

Figure 5-1. WRO in the Non-multiplexed Bus Mode 

bit configuration for the non-multiplexed mode and in
cludes register select bits in addition to command and 
reset codes. 

Figure 5-2 shows the bit configuration for the multiplexed 
mode and includes (in Channel B only) the address de
coding select described later. 

Write Register O (multiplexed bus mode) 

lo1!osloslo4lo3lo2lo1lool 

TT 
Null Code 
Null Code 

0 0 
0 1 
1 0 
1 1 

Select Shift Left Mode } • 
Select Shift Right Mode 

0 

0 0 0 Null Code 
0 0 1 Null Code 
0 1 0 Reset Ext/Status Interrupts 
0 1 1 Send Abort 
1 0 0 Enable Int on Next Rx Character 
1 0 1 Reset Tx Int Pending 
1 1 0 Error Reset 
1 1 1 Reset Highest IUS 

0 0 Null Code 
0 1 Reset Rx CRC Checker 
1 0 Reset Tx CRC Generator 
1 1 Reset Tx Underrun/EOM Latch 

• B Channel Only 

Figure 5-2. WRO in the Multiplexed Bus Mode 
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The following bit description for WRO is identical for both 
versions except where specified. 

Bits 07 and 06 are the CRC Reset Codes 1 and 0. 

Bit combination 00 is a Null Command. 

This command has no effect on the ISCC sec cell and is 
used when a write to WRO is necessary for some reason 
other than a CRC Reset command. 

Bit combination 01 is the Reset Receive CRC Checker 
Command. 

This command is used to initialize the receive CRC cir
cuitry. It is necessary in synchronous modes (except 
SOLC) if the Enter Hunt Mode command in Write Register 
3 is not issued between received messages. Any action 
that disables the receiver initializes the CF~C circuitry. 
Resetting the Receive CRC Checker command is accom
plished automatically in SOLC mode. 

Bit combination 10 is the Reset Transmit CRC Generator 
Command. 

This command initializes the CRC generator. It is usually 
issued in the initialization routine and after the CRC has 
been transmitted. A Channel Reset will not initialize the 
generator and this command should not be issued until 
after the transmitter has been enabled in the initialization 
routine. 

Bit combination 11 is the Reset Transmit Underrun/EOM 
Latch Command. 

This command controls the transmission of CRC at the end 
of transmission (EOM). If this latch has been reset, and a 
transmit underrun occurs, the SCC cell automatically ap
pends CRC to the message. In SOLC mode with Abort on 
Underrun selected, the SCC cell sends an abort. and Flag 
on underrun if the TX Underrun/EOM latch has been reset. 

At the start of the CRC transmission, the Tx Underrun/EOM 
latch is set. The Reset command can be issued at any time 
during a message. If the transmitter is disabled, this 
command will not reset the latch. However, if no External 
Status interrupt is pending, or if a Reset External Status 
interrupt command accompanies this command while the 
transmitter is disabled, an External/Status interrupt is gen
erated with the Tx Underrun/EOM bit reset in RRO. 

Bits 05-03 are the Command Codes for the SCC Cell. 

Bit combination 000 is a Null Command. 

The Null command has no effect on the SCC. 
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Bit combination 001 is the Point High Command 

This command effectively adds eight to the Register Pointer 
(02-DO) by allowing WR8 through WR15 to be accessed 
The Point High command and the Register Pointer bits are 
written simultaneously. This command is used when the 
ISCC is configured to be in the non-multiplexed bus mode. 
Note that WRO changes form depending upon the bus 
mode selection. 

Bit combination 01 O is the Reset External/Status Interrupts 
Command. 

After an External/Status interrupt (a change on a modem 
line or a break condition, for example), .the status bits in 
RRO are latched. This command re-enables the bits and 
allows interrupts to occur again as a result of a status 
change. Latching the status bits captures short pulses 
until the CPU has time to read the change. 

The SCC cell contains simple queueing logic associated 
with most of the external status bits in ARO. If another 
External/Status condition changes while a previous condi
tion is still pending (Reset External/Status Interrupts has 
not yet been issued) and tt1is condition persists until after 
the command is issued, this second change causes an
other External/Status interrupt. However, if this second 
status change does not persist (there are two transitions), 
another interrupt is not generated. Exceptions to this rule 
are detailed in the RRO description. 

Bit combination 011 is the Send Abort Command. 

This command is used in SDLC mode to transmit a se
quence of eight to thirteen "1s." This command always 
empties the transmit buffer and sets Tx Underrun/EOM bit 
in Read Register 0. 

Bit combination 100 is the Enable Interrupt On Next Rx 
Character Command. 

If the interrupt on First Received Character mode is se
lected, this command is used to reactivate that mode after 
each message is received. The next character to enter the 
receive FIFO causes a Receive interrupt. Alternatively, the 
first previously stored character in the FIFO will cause a 
Receive interrupt. 

Bit combination 101 is the Reset Tx Interrupt Pending 
Command. 

This command is used in cases where there are no more 
characters to be sent: e.g. at the end of a message. This 
command prevents further transmit interrupts until after 
the next character has been loaded into the transmit buffer 
or until CRC has been completely sent. This command is 



necessary to prevent the transmitter from requesting an Table 5-4. SCC Cell Register Address Map 
interrupt when the transmit buffer becomes empty (with Using Pointer (Non-multiplexed Bus Mode) 
Transmit Interrupt Enpbled). Using Null Command 

Bit combination 110 is the Error Reset Command. AO/N/B Address Write Register Read Register 
D2 D1 DO 

This command resets the error bits in mn. If interrupt on 0 000 WROB RROB 
first Rx Character or interrupt on Special Condition modes 0 001 WR1B RR1B 
are selected and a special condition exists, the data with 0 010 WR2 RR2B 
the special condition is held in the receive FIFO until this 0 011 WR3B RR3B 
command is issued. If either of these modes is selected 
and this command is issued before the data has been read 0 100 WR4B (RROB) 
from the receive FiFO, the daia is iosi. · 0 101 WR5B (RR10) 

0 110 WR6B (RR2B) 
Bit combination 111 is the Reset Highest IUS Command. 0 111 WR7B (RR3B) 

This command resets the highest priority Interrupt Under 000 WROA RROA 

Service (IUS) bit, allowing lower priority conditions to 001 WR1A RR1A 

request interrupts. This command allows the use of the 010 WR2 RR2A 

internal daisy-chain (even in systems without an external 011 WR3A RR3A 

daisy-chain) and should be the last operation in an inter- 100 WR4A (RROA) 
rupt service routine. 101 WR5A (RR1A) 

Bits 2 through 0 are the Register Selection Code when the 
110 WR6A (RR2A) 

device is programmed to be in the non-multiplexed bus 
111 WR7A (RR3A) 

mode. These three bits select Registers O through 7. With 
the Point High command, Registers 8 through 15 are 
selected. Using Point High Command 

In the multiplexed bus mode, bits D2 through DO have the 
AO/NIB Address Write Register Read Register 

following function. 
D2 D1 DO 

0 000 WRBB RR8B 
Bit D2 must be programmed as "O." Bits D1 and DO select 0 001 WR9 (RR13B) 
Shilt Left/Right; that is WR0(1-0)=10 for shift left and 0 010 WR10B RR10B 
WR0(1-0)=11 for shift right. 0 011 WR11B (RR15B) 

5.4.2 Write Register 1 (Transmit/Receive 0 100 WR12B RR12B 

Interrupt and Data Transfer Mode Definition) 0 101 WR13B RR13B 
0 110 WR14B (RR10B) 

Write Register 1 is the control register for the various SCC 0 111 WR15B RR15B 
cell interrupt and Wait/Request modes. Figure 5-3 shows 

000 WRBA RR8A 
the bit assignments for WR 1. 

001 WR9A (RR13A) 
010 WR10A RR10A 
011 WR11A (RR15A) 

100 WR12A RR12A 
101 WR13A RR13A 
110 WR14A (RR10A) 
111 WR15A RR15A 
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Write Register 1 

jo1losjos lo4 jo3 lo2 lo1 lool 

~~,,~ Ext Int Enable 
Tx Int Enable 
Parity Is Special Condition 

0 0 Rx Int Disable 
0 1 Rx Int On First Character or Special Condition 
1 0 Int On All Rx Characters or Special Condition 
1 1 Rx Int On Special Condition Only 

~~~------Not Used 
..__ __________ Not Used 

..._ ___________ Not Used 

Figure 5-3. Write Register 1 

Bit 7, 6, and 5 are not used in the ISCC. These bits were 
used in the sec cell. to control the action of the 
/WAIT//REOUEST pin buttheyhave no function in the ISCC 
since this pin does not exist in this device. For code 
compatibility purposes, there is no restriction on how these 
bits are programmed. 

Bit 4 and 3 specify the various character-available condi
tions that may cause interrupt requests. 

Bit combination 00 programs Receive Interrupts Disabled. 
This mode prevents the receiver from requesting an inter
rupt and is normally used in a polled environment where 
either the status bits in RRO or the modified vector in RR2 
(Channel BJ can be monitored to initiate a service routine. 
Although the receiver interrupts are disabled, a special 
condition can still provide a unique vector status in RR2. 

Bit combination 01 programs Receive Interrupt on First 
Character or Special Condition. The receiver requests an 
interrupt in this mode on !tie first available character (or 
stored flFO character) or on a special condition. Sync 
characters to be stripped from the message stream do not 
cause interrupts. 

Special receive conditions are: receiver overrun, framing 
error, end of frame, or parity error (if selected). If a special 
receive condition occurs, the data containing the error is 
stored in the receive FIFO until an Error Reset command is 
issued by the CPU. 

This mode is usually selected when a Block Transfer mode 
is used. In this interrupt mode, a pending special receive 
condition remains set until either an Error Reset Command, 
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a channel or hardware reset, or until receive interrupts are 
disabled. 

The Receive Interrupt on First Character or Special Condi
tion mode can be re-enabled by the Enable Rx Interrupt on 
Next Character command in WRO. 

Bit combination 10 programs Interrupt on All Receive 
Characters or Special Condition. This mode allows an 
interrupt for every character received (or ct1aracter in the 
receive FlfO) and provides a unique vector when a special 
condition exists. The Receiver Overrun bit and the Parity 
Error bit in FiR 1 are two special conditions that are latched. 
These two bits must be reset by the Error Reset command. 
Receiver overrun is always a special receive condition, 
and parity can be programmed to be a special condition. 

Data cllaracters with special receive conditions are not 
held in the receive FIFO in the Interrupt On All Receive 
Characters or Special Conditions Mode as they are in the 
other receive interrupt modes. 

Bit combination 11 programs Receive Interrupt on Special 
Condition. This mode allows the receiver to interrupt only 
on characters with a special receive condition. When an 
interrupt occurs, the data containing the error is held in the 
receive FIFO until an Error Reset command is issued. 
When using this mode in conjunction with a DMA, the DMA 
can be initialized and enabled before any characters have 
been received by the SCC. This eliminates the time-critical 
section of code required in the Receive Interrupt on First 
Character or Special Condition mode; ie. all data can be 
transferred via the DMA so that the CPU need not handle 
the first received character as a special case. 



Bit 2 selects Parity Is Special Condition 

If this bit is set to" 1," any received ct1aracters with parity 
not matching the sense programmed in WR4 give rise to a 
Special Receive Condition. If parity is disat)led (W~l4), tt1is 
bit is ignored. A special condition modifies the status of Hie 
interrupt vector stored in WR2. During an interrupt 
acknowledge cycle, this vector can be placed on the 
data bus. 

Bit 1 is the Transmitter Interrupt Enable 

If this bit is set to "1," the transmitter requests an interrupt 
whenever the transmit buffer becomes empty 

Bit 0 is the External/Status Master Interrupt Enable. 

This bit is the master enable for External/Status interrupts 
including /DCD, /CTS, /SYNC pins, break, abort, the 

Write Register 2 

beginning of Cf~C transmission when the Transmit/ 
Underrun/EOM latct1 is set, or wl1en the counter in the baud 
rate generator reaches "O." Write Register 15 contains llie 
individual enable bits for each of lt1ese sources ol lxternal/ 
Status interrupts. fhis bit is reset by a chanr1el or t1ard
ware reset. 

5.4.3 Write Register 2 (Interrupt Vector) 

WR2 is !tie interrupt vector registf;r. Only one vector 
register exists in the SCC cell, but it can be accessed 
througt1 eit11er cl1a11nel. The interrupt vector can be modi
fied by status information. rt11s is contro11ea by 1ho Veciu1 
Includes Status (VIS) and tt1e Status Hiol1/Status Low tiits 
in WR9. The bit positions for WH2 are sl1own in Finure 5-4. 
Note that the OMA cell has its own interrupt vector register. 

fo7losloslo4lo3lo2lo1loo] 
.... .- .-

r~ VO 
V1 
V2 

V3 Interrupt 
V4 Vector 

vs 
V6 
V7 

Figure 5-4. Write Register 2 
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5.4.4 Write Register 3 (Receive Parameters 
and Control) 

This register contains the control bits and parameters for 
the receiver logic as illustrated in Figure 5-5. 

Write Register 3 

I 07 I 06 lo5 lo4 lo3 lo2 I 01 I ool 

rr~r~ Rx Enable 

Sync Character Load Inhibit 

Address Search Mode (SOLC) 

Rx CRC Enable 

0 0 Rx 5 Bits/Character 
0 1 Rx 7 Bits/Character 
1 0 Rx 6 Bits/Character 
1 1 Rx 8 Bits/Character 

Enter Hunt Mode 

Auto Enables 

Figure 5-5. Write Register 3 

Bit 7 and 6 select the Receiver Bits/Character. 

The state of these two bits determines the number of bits 
to be assembled as a character in the received serial data 
stream. The number of bits per character can be changed 
while a character is being assembled but only before the 
number of bits currently programmed is reached. Unused 
bits in the Received Data Register (RR8) are set to "1" in 
asynchronous modes. In synchronous modes and SDLC 
modes, the ISCC merely transfers an 8-bit section of the 
serial data stream to the receive FIFO at the appropriate 
time. Table 5-5 lists the number of bits per character in the 
assembled character format _ 

07 

0 
0 
1 
1 
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Table 5-5. Receive Bits per Character 

06 

0 
1 
0 
1 

Bits/Character 

5 
7 
6 
8 

Bit 5 selects Auto Enables. 

This bit programs the function for both the /DCD and /CTS 
pins. /CTS becomes the transmitter enable and /DCD 
becomes the receiver enable when this bit is set to "1." 
However, the Receiver Enable and Transmit Enable bits 
must be set before the /DCD and /CTS pins can be used 
in this manner. When the Auto Enables bit is set to "O," the 
/DCD and /CTS pins are merely inputs to the correspond
ing status bits in Read Register 0. The state of /DCD is 
ignored in the Local Loopback mode. The state of /CTS is 
ignored in both Auto Echo and Local Loopback modes. 

Bit 4 forces the SCC cell to Enter Hunt Mode. 

This command forces the comparison of sync characters 
or flags to assembled receive characters for the purpose 
of synchronization. After reset, the ISCC cell automatically 
enters the Hunt mode (except asynchronous). Whenever 
a flag or sync character is matched, the Sync/Hunt bit in 
Read Register O is reset and, if External/Status Interrupt 
Enable is set, an interrupt sequence is initiated. The ISCC 
automatically enters the Hunt mode when an abort condi
tion is received or when the receiver is enabled. 



Bit 3 is the Receiver CRC Enable. 

This bit is used to initiate CRC calculation at the beginning 
of the last byte transl erred from the Receiver Shift register 
to the receive FIFO. This operation occurs independently 
of the number of bytes in the receive FIFO. When a 
particular byte is to be excluded from CRC calculation, this 
bit should be reset before the next byte is transferred to the 
receive FIFO. If this feature is used, care must be taken to 
ensure that eight bits per character is selected in the 
receiver because of an inherent delay from the Receive 
Shift mgister to the CRC checker. 

This bit is internally set to "1" in SDLC mode and the ISCC 
calculates CRC on all bits except inserted zeros between 
the opening and closing character flags. This bit is ignored 
in asynchronous modes. 

Bit 2 selects the Address Search Mode (SDLC). 

Setting this bit in SDLC mode causes messages with 
addresses not matching the address programmed in WR6 
to be rejected. No receiver interrupts can occur in this 
mode unless there is an address match. The address that 
the ISCC attempts to match can be unique (1 in 256) or 
multiple (16 in 256), depending on the state of Sync 
Character Load Inhibit bit. The Address Search mode bit 
is ignored in all modes except SDLC. 

Bit 1 is the SYNC Character Load Inhibit. 

If this bit is set to "1" in any mode except SDLC, the ISCC 
compares the byte in WR6 with the byte about to be stored 
in the FIFO, and it inhibits this load if the bytes are equal. 
(Caution this also occurs in the asynchronous mode if the 
received character matches the contents of WR6.) The 
ISCC does not calculate the CRC on bytes stripped from 
the data stream in this manner. If the 6-bit sync option is 
selected while in Monosync mode, the compare is still 
across eight bits, so WR6 must be programmed for proper 
operation. 

If the 6-bit sync option is selected with this bit set to "1," all 
sync characters except the one immediately preceding 
the data are stripped from the message. If the 6-bit sync 
option is selected while in the Bisync mode, this bit is 
ignored. 

The address recognition logic of the receiver is modified in 
SDLC mode if this bit is set to "1," i.e. only the four most 
significant bits of WR6 must match the receiver address. 
This procedure allows the ISCC to receive frames from up 
to 16 separate sources without programming WR6 for 
each source (if each station address has the four most 
significant bits in common). The address field in the frame 
is still eight bits long. 

The bit is ignored in SDLC mode if Address Search mode 
has not been selected. 

Bit 0 is the Receiver Enable. 

When this bit is set to "1," receiver operation begins. This 
bit should be set only after all other receiver parameters 
are established and the receiver is completely initialized. 
This bit is reset by a channel or hardware reset command, 
and it disables the receiver. 

5.4.5 Write Register 4 (Transmit/Receiver 
Miscellaneous Parameters and Modes) 

WR4 contains the control bits for both the receiver and the 
transmitter. These bits should be set in the transmit and 
receiver initialization routine before issuing the contents of 
WR1, WR3, WR6, and WR?. Bit positions for WR4 are 
shown in Figure 5-6. 

Write Register 4 

0 
0 
1 
1 

0 
1 
0 
1 

Parity Enable 

Parity EVEN/ODD 

0 0 Sync Modes Enable 
0 1 1 Stop Bit/Character 
1 O 1 1/2 Stop Bits/Character 
1 1 2 Stop Bits/Character 

O O 8-Bit Sync Character 
0 1 16-Bit Sync Character 
1 0 SDLC Mode (01111110 Flag) 
1 1 External Sync Mode 

X1 Clock Mode 
X16 Clock Mode 
X32 Clock Mode 
X64 Clock Mode 

Figure 5-6. Write Register 4 

Bit 7 and 6 are the Clock Mode, Bits 1 And o. 

These bits specify the multiplier between the clock and 
data rates. In synchronous modes, the 1X mode is forced 
internally and these bits are ignored unless External Sync 
mode has been selected. 
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Bit combination 00 selects the 1 X Mode. The clock rate and 
data rate are the same. In External Sync mode, this bit 
combination specifies that only the /SYNC pin can be used 
to achieve character synchronization. 

Bit combination 01 selects the 16X Mode. The clock rate is 
16 times the data rate. In External Sync mode, this bit 
combination specifies that only the /SYNC pin can be used 
to achieve character synchronization. 

Bit combination 1 O selects the 32X Mode. The clock rate is 
32 times the data rate. In External Sync mode, this bit 
combination specifies that either the /SYNC pin or a match 
with the character stored in WR? will signal character 
synchronization. The sync character can be either six or 
eight bits long as specified by the 6-bit/8-bit Sync bit 
in WR10. 

Bit combination 11 selects the 64X Mode. The clock rate is 
64 times the data rate. With this bit combination in External 
Sync mode, both the receiver and transmitter are placed 
in SOLC mode. The only variation from normal SOLC 
operation is that the /SYNC pin can be used to start or stop 
the reception of a frame by forcing the receiver to act as 
though a flag had been received. 

Bits 5 and 4 are the SYNC Mode selection Bits 1 And 0. 

These two bits select the various options for character 
synchronization. They are ignored unless synchronous 
modes are selected in the stop bits field of this register. 

Bit combination 00 selects the Monosync mode. In this 
mode, the receiver achieves character synchronization by 
matching the character stored in WR? with an identical 
character in the received data stream. The transmitter 
uses the character stored in WR6 as a time fill. The sync 
character can be either six or eight bits, depending on the 
state of the 6-bit/8-bit Sync bit in WR 10. if the Sync 
Character Load Inhibit bit is set, the receiver strips the 
contents of WR6 from the data stream if received within 
character boundaries. 

Bit combination 01 selects the Bisync mode. The concat
enation of WR? with WR6 is used for receiver synchroniza
tion and as a time fill by the transmitter. The sync character 
can be 12 or 16 bits in the receiver, depending on the state 
of the 6-bit/8-bit Sync bit in WR 10. The transmitted charac
ter is always 16 bits. 

Bit combination 10 selects the SOLC Mode. In this mode, 
SOLC is selected and requires a Flag (01111110) to be 
written to WR?. The receiver address field should be 
written to WR6. The SOLC CRC polynomial must also be 
selected (WR5) in SDLC mode. 
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Bit combination 11 selects ttie External Sync Mode. In U1is 
mode, the ISCC expects external logic to signal character 
synchronization via the /SYNC pin. If the crystal oscillator 
option is selected (in WR11 ), the internal /SYNC signal is 
forced to "O." In this mode, the transmitter is in Monosync 
mode using the contents of WR6 as the time fill with the 
sync character length specified by the 6-bit/8-bit Sync bit 
in WR10. 

Bits 3 and 2 are the Stop Bits selection, Bits 1 and 0. 

These bits determine the number of stop bits added to 
each asynchronous character that is transmitted. The 
receiver always checks for one stop bit in Asynchronous 
mode. A Special mode specifies t11at a Synchronous mode 
is to be selected. 02 is always set to "1" by a channel or 
hardware reset to ensure that the /SYNC pin is in a known 
state after a reset. 

Bit combination 00 selects Synchronous Modes Enable. 
This bit combination selects one of the synchronous modes 
specified by bits 04, 05, 06, and 07 of this register and 
forces the 1X Clock mode internally. 

Bit combination 01 selects 1 Stop Bit/Character. This bit 
combination selects Asynchronous mode with one stop bit 
per character. 

Bit combination 10 selects 1 1/2 Stop Bits/Character 
These bits select Asynchronous mode with 1-1 /2 stop bits 
per character. This mode can not be used with the 
1 X clock mode. 

Bit combination 11 selects 2 Stop Bits/Character. These 
bits select Asynchronous mode with two stop bits per 
transmitted character and check for one received stop bit. 

Bit 1 is the Parity Even//Odd select bit. 

This bit determines whether parity is checked as an even 
or odd. A "1" programmed here selects even parity, and a 
"O" selects odd parity. This bit is ignored if the Parity enable 
bit is not set. 

Bit O is the Parity Enable. 

When this bit is set, an additional bit position beyond those 
specified in the bits/character control is added to the 
transmitted data and is expected in the receive data. The 
Received Parity bit is transferred to the CPU as part of the 
data unless eight bits per character is selected in the 
receiver. 



5.4.6 Write Register 5 (Transmit Parameter 
and Controls) 

WR5 contains control bits that affect the operation of the 
transmitter. B2 affects both the transmitter and the re
ceiver. Bit positions for WR5 are shown in Figure 5-7. 

Write Register 5 

Tx CRC Enable 
ATS 
/SDLC/CRC-16 

Tx Enable 
Send Break 

0 0 Tx 5 Bits(Or Less)/Character 
0 1 Tx 7 Bits/Character 
1 0 Tx 6 Bits/Character 
1 1 Tx 8 Bits/Character 

DTR 

Figure 5-7. Write Register 5 

Bit 7 is the Data Terminal Ready control bit. 

This is the control bit for the /DTR//REO pin while the pin is 
in the DTR mode (selected in WR14). Wl1en set, /DTR is 
Low; when reset. /DTR is High. This bit is ignored when 
/DTR//REO is programmed to act as a /REQUEST pin. This 
bit is reset by a channel or hardware reset. Refer to the 
description of Bit 2 in Write Register 14. 

Bits 6 and 5 are the Transmit Bits/Character select bits 
1and0. 

These bits control the number of bits in each byte trans
ferred to the transmit buffer. Bits sent must be right justified 
with least significant bits first. 

The Five Or Less mode allows transmission of one to five 
bits per character; however, the CPU should format the 
data character as shown below in Table 5-6. In the Six or 
Seven Bits/Character modes, unused data bits are 
ignored. 

Table 5-6. Transmit Bits per Character 

Bit? Bit6 Bits/Character 

0 0 5 or less bits I character 
0 1 7 bits I character 

0 6 bits I character 
1 8 bits I character 

For five or less bits per charater selection in WR5, the 
following encoding is used in the data sent to the transmit-
ter. Dis the data bit(s) to be sent. 

D7 D6 D5 D4 D3 D2 D1 DO Description 

1 1 1 1 0 0 0 D Sends one data bit 
1 1 1 0 0 0 D D Sends two data bits 
1 1 0 0 0 D D D Sends three data bits 
1 0 0 0 D D D D Sends four data bits 
0 0 0 D D D D D Sends five data bits 

Bit 4 is the Send Break control bit. 

When set, this bit forces the TxD output to send continuous 
"Os" beginning with the following transmit clock, regard
less of any data being transmitted at the time. This bit 
functions whether or not the transmitter is enabled. When 
reset. TxD continues to send the contents of the Transmit 
Shift register, which might be syncs, data, or all "1 s." If this 
bit is set while in the X21 mode (Monosync and Loop mode 
selected) and character synchronization is achieved in the 
receiver, this bit is automatically reset and the transmitter 
begins sending syncs or data. This bit can also be reset by 
a cl1annel or hardware reset. 

Bit 3 is Transmit Enable. 

Data is not transmitted until this bit is set. and the TxD 
output sends continuous "1 s" unless Auto Echo mode or 
SDLC Loop mode is selected. If this bit is reset after 
transmission started, the transmission of data or sync 
characters is completed. If the transmitter is disabled 
during the transmission of a CRC character. sync or flag 
characters are sent instead of CRC. This bit is reset by a 
channel or hardware reset. 

Bit 2 is the SDLC/CRC-16 polynomial select bit. 
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This bit selects the CRC polynomial used by both the 
transmitter and receiver. When set, the CRC-16 polyno
mial is used; when reset, the SDLC polynomial is used. The 
SDLC/CRC polynomial must be selected when SDLC 
mode is selected. The CRC generator and checker can be 
preset to all "Os" or all "1 s," depending on the state of the 
Preset 1/Preset Obit in WR10. 

Bit 1 is the Request To Send control bit. 

This is the control bit for the /RTS pin. When the RTS bit is 
set. the /RTS pin goes Low: when reset, /RTS goes High. 
When Auto Enable is set, the /RTS pin will immediately go 
Low when the RTS bit is set. However, when the RTS bit is 
reset, the /RTS pin remains Low until the transmitter is 
completely empty and the last stop bit has left the TxD pin. 
In synchronous modes or the Asynchronous mode with 
auto enables off, the pin directly follows the state of this bit. 
This bit is reset by a channel or hardware reset. 

Bit O is Transmit CRC Enable. 

Write Register 6 

This bit determines whether or not CRC is calculated on a 
transmit character. If this bit is set at the time the character 
is loaded from the transmit buffer to the Transmit Shift 
register, CRC is calculated on that character. CRC is not 
automatically sent unless this bit is set when the transmit 
underrun exists. 

5.4.7 Write Register 6 (Sync Characters or 
SDLC Address Field) 

WR6 is programmed to contain the transmit sync character 
in the Monosync mode, the first byte of a 16-bit sync 
character in the External Sync mode. WR6 is not used in 
asynchronous modes. In the SDLC modes, it is pro
grammed to contain the secondary address field used to 
compare against the address field of the SDLC Frame. In 
SDLC mode, the ISCC does not automatically transmit the 
stations address at the beginning of a response frame. Bit 
positions for WR6 are shown in Figure 5-8. 

ID11oslDslD41DalD2ID1IDol 

~~Jl~~ 
Sync? Syncs Syncs Sync4 Sync3 Sync2 Sync1 Synco Monosync, 8 Bits 
Sync1 SyncO Syncs Sync4 Sync3 Sync2 Sync1 SyncO Monosync, 6 Bits 
Sync? Sync6 Syncs Sync4 Sync3 Sync2 Sync1 SyncO Bisync, 16 Bits 
Sync3 Sync2 Sync1 SyncO 1 1 1 1 Bisync, 12 Bits 
ADR7 ADR6 ADAS ADR4 ADR3 ADR2 ADR1 ADRO SDLC 
ADR7 ADR6 ADAS ADR4 x x x x SDLC (Address Range) 

Figure 5-8. Write Register 6 

5.4.8 Write Register 7 (SYNC Character or 
SDLC Flag) 

WR7 is programmed to contain the receive sync character 
in the Monosync mode, a second byte (the last eight bits) 
of a 16-bit sync character in the Bisync mode, or a Flag 
character (01111110) in the SDLC modes. WR? may hold 
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the receive sync character or a flag if one of the special 
versions of the External Sync mode is selected. WR7 is not 
used in Asynchronous mode. Bit positions for WR? are 
shown in Figure 5-9. 



Write Register 7 

Sync7 
Sync5 
Sync15 
Sync11 

Sync6 Sync5 
Sync4 Sync3 
Sync14 Sync13 
Sync10 Sync9 

Sync4 Sync3 Sync2 
Sync2 Sync1 SyncO 
Sync12 Sync11 Sync10 
Sync8 Sync 7 Sync 6 

Sync1 SyncO 
x x 
Sync9 Syncs 
Sync 5 Sync4 

Monosync, 8 Bits 
Monosync, 6 Bits 
Bisync, 16 Bits 
Bisync, 12 Bits 
SDLC 0 1 1 1 1 1 1 0 

Figure 5-9. Write Register 7 

5.4.9 Write Register 8 (Transmit Buffer) 

WR8 is the transmit buffer register. 

5.4.10 Write Register 9 (Master Interrupt 
Control) 

WR9 is the Master Interrupt Control register and contains 
the Reset command bits. Only one WR9 exists in the ISCC 
and can be accessed from either channel. The Interrupt 
control bits can be programmed at the same time as the 
Reset command because these bits are only reset by a 
hardware reset. Bit positions for WR9 are shown in 
Figure 5-10. 

Write Register 9 

jo1!osloslo4loalo2lo1lool 

.............. ~~~~ 
t.-= DLC 

MIE 

O O No Reset 
O 1 Channel Reset B 
1 o Channel Reset A 
1 1 Force Hardware Reset 

Status High/Status Low 

0 

Figure 5-10. Write Register 9 

Bit 7 and 6 are the Reset Command Bits. 

Together, these bits select one of the reset commands for 
the SCC cell. Setting either of these bits to "1" disables 
both the receiver and the transmitter in the corresponding 
channel, forces TxD for that channel marking, forces the 
modem control signals High in that channel, resets all IPs 
and IUSs and disables all interrupts in that channel. Four 
extra PCLK cycles must be allowed beyond the usual 
cycle time after any of the active reset commands is issued 
before any additional commands or controls are written to 
the channel affected. In the non-multiplexed bus mode, 
four extra PCLK cycles must be allowed beyond the usual 
cycle time before any additional command or controls are 
written to the sec cell. 

Bit combination 00 is a Null Command. This command has 
no effect. It is used when a write to WR9 is necessary for 
some reason other than an sec cell Reset command. 

Bit combination 01 is the Channel Reset B Command. 
Issuing this command causes a channel reset to be 
performed on Channel B. 

Bit combination 10 is the Channel Reset A Command. 
Issuing this command causes a channel reset to be 
performed on Channel A. 

Bit combination 11 is the Force Hardware Reset Com
mand. The effects of this command are identical to those 
of a hardware reset, except that the Shift Right/Shift Left bit 
is not changed and the MIE, Status High/Status Low and 
DLC bits take the programmed values that accompany this 
command. 
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Bit 5 is not used and must be programmed "O." 

Bit 4 is the Status High//Status Low control bit. 

Ttlis bit controls which vector bits !tie sec cell will modify 
to indicate status. When set to "1," the SCC cell modifies 
bits V6, V5, and V4 according lo Table 5-7 When set lo "O," 
the sec cell modifies bits V1, V2, and V3 according to 
Table 5-5. This bit controls status in both the vector 
returned during an interrupt acknowledge cycle and the 
status in RR2B. This bit is reset by a hardware reset. 

V3 
V4 

0 
0 
0 
0 

Table 5-7. Interrupt Vector Modification 

V2 V1 Status High/Status Low =0 
V5 V6 Status High/Status Low =1 

0 0 Ch B Transmit Buffer Empty 
0 1 Ch B External/Status Change 
1 0 Ch B Receive Char. Available 
1 1 Ch B Special Receive Condition 

------------~--·-----~--------·-------

0 
0 
1 
1 

0 
I 
0 
1 

Ch A Transmit Buller Empty 
Ch A External/Status Change 
Ch A Receive Char. Available 
Ch A Special Receive Condition 

Bit 3 is the Master Interrupt Enable. 

This bit is set to 1 to globally enable interrupts, and cleared 

The Vector Includes Status Bit controls whether or not the 
sec cell will include status information in tt1e veclor it 
places on the bus in response lo an interrupt acknowlecJge 
cycle. If this bit is set, the vector returned is varial)le, with 
the variable field depending on Hie highest priorily IP that 
is set Table 5-5 shows the encoding of the slatus informa
tion. Tt1is bit is ignored if the No Vector (NV) bit is set. 

5.4.11 Write Register ·10 (Miscellaneous 
Transmitter/Receiver Control Bits) 

WFl10 contains miscellaneous control bits for boH1 the 
receiver and the transmitter. Bit positions for wn 10 are 
shown in Figure 5-11 

Write Register 10 

0 0 NRZ 
0 1 NRZI 
1 0 FM1 (Transition = 1) 
1 1 FMO (Transition = 0) 

6 Bit/8 Bit Sync 

Loop Mode 
Abort/Flag On Underrun 

Mark/Flag Idle 
Go Active On Poll 

CRC Preset 1/0 

to zero to disable interrupts. Clearing this bit to zero forces Figure 5-11. Write Register 10 
the IEO pin to follow the state of the IEI pin unless there is 
an IUS bit set in the sec cell. No IUS bit can tJe set after 
the MIE bit is cleared to zero. This bit is reset by a Bit 7 is the CRC Presets 1//0 select bit. 
hardware reset. 

Bit 2 is tt1e Disable Lower Cl1ain control bit. 

The Disable Lower Chain bit can be used by the CPU to 
control ttie interrupt daisy-ct1ain. Setting this bit to "1" 
forces the IEO pin Low, preventing lower priority devices 
on the daisy-chain from requesting interrupts. This bit is 
reset by a tiardware reset (Note that in the ISCC this will 
also prevent the DMA cell from requesting interrupts.) 

Bit 1 is the No Vector select bit 

·1 he No Vector bit controls wl1ether or or not the ISCC will 
respond to an interrupt acknowledge cycle by placing a 
vector on the data bus if the ISCC is tt1e higt1est priority 
device requesting an interrupt. If this bit is set, no vector is 
returned; i.e. AD7-ADO remain three-stated during an 
interrupt acknowledge cycle, even if the ISCC is the 
highest priority device requesting an interrupt. 

Bit 0 is the Vector Includes Status control bit . 
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This bit specifies the initialized condition of the receive 
CRC ctiecker and the transmit CRC generator. If this bit is 
set to" 1 , "the CRC generator and checker are preset to" 1." 
If tt1is bit is set to "Cl," the CF1C generator and checker are 
preset to "O ·· Either option can be selected witt1 eitt1er CRC 
polynomial. In SDLC mode. the transmitted enc is in
verted before transmission and the received CRC is 
checked against the bit pattern "0001110100001111." 
This bit is reset by a ctiannel or hardware reset. Tt1is bit is 
ignored in Asynchronous mode. 

Bits 6 and 5 are the Data Encoding select bits. 

These bits control the coding method used for both the 
transmitter and the receiver, as illustrated in Table 5-8. All 
of Hie clocking options are available for all coding meth
ods. Ttie DPLL in the I sec is useful for recovering clocking 
information in NRZI and FM modes. Any coding method 
can be used in X1 clock mode. A tiardware reset forces 
NRZ mode Timing for the various modes is shown in 
Hgure 5-12. 



Table 5-8. Data Encoding 

Bit6 Bit5 Encoding 

0 0 
0 1 

NRZ 
NRZI 

0 
1 

FM 1 (transition = 1) 
FMO (transition = 0) 

Data 0 0 

NRZ -----.. ----
NRZ1 -----.. 

FM1 

FMO 

Manchester 

0 

Figure 5-12. NAZ (NAZI), FM1 (FMO) Timing 

Bit 4 is U1e Go Active On Poll control bit. 

When Loop mode is first selected during SDLC operation, 
the ISCC connects RxD to TxD with only gate delays in tile 
path. The ISCC does not go on-loop and insert the 1-bit 
delay between FlxD and 1xD until this bit t1as been set and 
an EOP received. When tile ISCC is on-loop, t11e transmit
ter can not go active unless this bit is set at the time an EOP 
is received. The ISCC examines this bit wt1enever the 
transmitter is active in SDLC Loop mode and is sending a 
flag. I! this bit is set at the time the flag is leaving ttie 
Transmit Shift re[Jister, anott1er flag or data byte (if tile 
transmit buffer is full) is transmitted. If the Go Active on Poll 
bit is not set at this time, the transmitter finisl1es sending t11e 
flag and reverts to tt1e 1-Bit Delay mode. Tl1us, to transmit 
only one response frame, this bit should be reset alter the 
first data byte is sent to the ISCC, but before CRC t1as been 
transmitted lfttie bit is not reset before CHC is transmitted, 
extra flags are sent, slowing down. response time on the 
loop. If this bit is reset before the first data is written, the 
ISCC completes the transmission of the present flag and 
reverts to the 1-Bit Delay mocJe. After gaining control of the 
loop, t11e ISCC is not able to transmit again until a flag and 
another EOP have been received. Though not strictly 
necessary, it is good practice to set this bit only upon 
receipt of a poll frame to ensure that the ISCC does not go 
on-loop without the CPU noticing it 

In synchronous modes other than SDLC with the Loop 
Mode bit set, this bit must be set before the transmitter can 
go active in response to a received sync character. 

fllis bit is always ignored in Asyncl1ronous mode and 
Synchronous modes unless tt1e Loop Mode b1l is set. I t1is 
bit is reset by a cl1ar111el or hardware reset. 

Bit 3 is ttie Marki/Flag Idle line control bit. 

rhis bit atfects only SDL C operation and is used to control 
the idle line condition. Ir this bit is set to "O," tlrn transmitter 
send flags as an idle line. If this bit is set to "1," llie 
transmitter sends continuous" 1 s" after the closing flag of 
a frame. T11e idle line condition is selected byte by byte; ie. 
either a flag or eigllt "1s" are transmitted. The primary 
station 1n an ::JULC loop snouid be prograrrnneu lu1 iv1ark 
Idle to create t11e fCW sequence. Mark Idle must be 
deselected at the beginning of a frame before t11e first data 
is written to tile ISCC, so that an opening flag can be 
transmitted. This bit is ignored in I oop mode, but t11e 
programmed value takes effect upon exiting ll1e Loop 
mode. 1 tiis bit is reset by a ct1annel or hardware reset. 

Bit 2 is the Abort//Flag On Underrun select bit. 

This bit affects only SOL C operation and is used to control 
l1ow tt1e ISCC responds to a transmit underrun condition. 
If this bit is set to" 1" and a transmit underrun occurs. the 
ISCC sends an abort and a flag instead of CRC. If tl1is bit 
is reset, the ISCC sends enc on a transmit underrun. At the 
t1eginning of this 16-bit transmission, the l ransmit Underrun/ 
EOM bit is set. causing an External/Status interrupt. The 
CPU uses this status, along with tt1e byte count from 
memory or the OMA. to determine wl1ether tt1e frame must 
be retransmitted. A transmit buffer Empty interrupt occurs 
at tile end of this 16-bit transmission to start tt1e next frame 
If both tt1is bit and tr1e Mark/Flag Idle bit are set to "1," all 
"1 s" are transmitted after the transmit underrun. l l1is bit 
should be set after the first byte of data is sent to tt1e ISCC 
and reset immediately after tile last byte of data so t11at the 
frame will be terminated properly witt1 CllC and a flag. This 
bit is ignored in Loop mode, but the programmed value is 
active upon exiting Loop mode. Tilis bit is reset by a 
channel or hardware reset. 

Bit 1 is the Loop Mode control bit. 

In SDLC mode, the initial set condition of this bit forces the 
ISCC to connect TxD to r~xD and to begin searct1ing ttie 
incoming data stream so that it can go on loop. All bits 
pertinent to SDLC mode operation in other registers must 
be set before this mode is selected. The transmitter and 
receiver st1ould not be enabled until after this mode has 
been selected. As soon as the Go Active On Poll bit is set 
and an EOP is received, the ISCC goes on-loop. If this bit 
is reset after the ISCC goes on-loop, the ISCC waits for the 
next EOP to go off-loop. 
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In synchronous modes. the ISCC uses this bit, along with 
the Go Active On Poll bit, to synchronize the transmitter to 

·the receiver. The receiver should not be enabled until after 
this mode is selected. The TxD pin is held marking when 
this mode is selected unless a break condition is pro
grammed. The receiver waits for a sync character to be 
received and then enables the transmitter on a character 
boundary. The break condition, if programmed, is re
moved. This mode works properly with sync characters of 
6, 8, or 16 bits. This bit is ignored in Asynchronous mode 
and is reset by a channel or hardware reset. 

Bit 0 is the 6 BiV/8 Bit SYNC select bit. 

This bit is used to select a special case of synchronous 
modes. If this bit is set to "1" in Monosync mode, the 
receiver and transmitter sync characters are six bits long 

Write Register 11 

instead of the usual eight. If this bit is set to" 1" in Bisync 
mode, the received sync will be 12 bits and the transmitter 
sync character will remain 16 bits long. This bit is ignored 
in SDLC and Asynchronous modes, but still has effect in 
the special external sync modes. This bit is reset by a 
channel or hardware reset. 

5.4.12 Write Register 11 (Clock Mode Control) 

WR11 is the Clock Mode Control register. The bits in this 
register control the sources of both the receive and trans
mit clocks, the type of signal on the /SYNC and /RTxC pins, 
and the direction of the /TRxC pin. Bit positions for WR11 
are shown in Figure 5-13. 

...... - - ., ., 
TT 
0 0 
0 1 
1 0 
1 1 

ff Rx 
ff Rx 
fTRx 
ff Rx 

C Out = Xtal Output 
C Out = Transmit Clock 
C Out = BR Generator Output 
C Out = DPLL Output 

TRxC 011 

0 0 Transmit Clock= /RTxC Pin 
fTRxC Pin 0 1 Transmit Clock= 

1 0 Transmit Clock= BR Generator Output 
DPLL Output 1 1 Transmit Clock= 

0 0 Receive Clock= /RTxC Pin 
Pin 0 1 Receive Clock = fTRxC 

1 0 Receive Clock = BR Gen erator Output 
utput 1 1 Receive Clock = DPLL 0 

/RTxC XtaVNo Xtal 

Figure 5·13. Write Register 11 

Bit 7 is the RTxC-XTAL//NO XTAL select bit. 

This bit controls the type of input signal the ISCC expects 
to see on the /RTxC pin. If this bit is set to "O," the ISCC 
expects a TTL-compatible signal as an input to this pin. If 
this bit is set to" 1," the ISCC connects a high-gain amplifier 
between the /RTxC and /SYNC pins in expectation of a 
quartz crystal being placed across the pins. 

The output of this oscillator is available for use as a 
clocking source. In this mode of operation, the /SYNC pin 
is unavailable for other use. The /SYNC signal is forced to 
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"O" internally. A hardware reset forces /NO XTAL (At least 
20ms should be allowed after this bit is set to 1, to allow the 
oscillator to stabilize.) 

Bits 6 and 5 are the Receiver Clock select bits 1 and o. 

These bits determine the source of the receive clock as 
shown in Table 5-9. They do not interfere with any of the 
modes of operation in the sec cell, but simply control a 
multiplexer just before the internal receive clock input. A 
hardware reset forces the receive clock to come from the 
/RTxC pin. 



Table 5-9. Receive Clock Source 

Bit 6 Bit 5 Receive Clock 

0 0 rnxC Pin 
0 1 rnxC Pin 
1 0 BR Output 
1 1 DPLL Output 

Bits 4 and 3 are the Transmit Clock select bits 1 and 0 

1~1esc b!ts deterrn!ne !he source of thP. trHnsmit clock as 
shown in Table 5-10. They do not interfere with any of the 
modes of operation of the ISCC, but simply control a 
multiplexer just before the internal transmit clock input. The 
DPLL output that may be used to feed the transmitter in FM 
modes lags by 90 degrees the output of the DPU usecJ by 
the receiver. This makes the received and transmitted t)it 
cells occur simultaneously, neglecting delays. A hardware 
reset selects the JTRxC pin as tt1e source of the 
transmit clocks. 

Table 5-10. Transmit Clock Source 

Bit4 Bit 3 Transmit Clock 

0 0 RTxC Pin 
0 1 TFlxC Pin 
1 0 BR Output 
1 1 DPLL Output 

Bit 2 is the TRxC Pin 0//1 control bit 

This bit determines the direction of the /TRxC pin. If this bit 
is set to "1." the mxc pin is an output and carries the signal 
selected by 01 and DO of this register. However, if eitt1er 
the receive or the transmit clock is programmed to come 
from the /TFlxC pin, /TF~xC will be an input, regardless of tlie 
state of this bit The /lRxC pin is also an input ii this bit is 
set to "O" A hardware reset forces this bit to "O." 

Bits 1 and 0 are the /TRxC Output Source select bits 
1 and 0. 

These bits determine the signal to be ectioed out of the 
ISCC via the /TRxC pin as given in Table 5-11. No signal is 
produced it /TRxC has been programmed as the source of 
either the receive or the transmit clock. It rnxc 0//1 (bit 2) 
is set to "O," these bits are ignored. 

If the XTAL oscillator output is programmed to be echoed, 
and the Xtal oscillator has not been enabled, the /TRxC pin 
goes High. The DPLL signal that is ecl1oed is the DPLL 
signal used by the receiver. Hardware reset selects tt1e 
XT AL oscillator as the output source. 

Table 5-11. Transmit External Control Selection 

Bit 1 Bit 0 TRxC Pin Output 

0 0 XT AL Oscillator Output 
0 1 Transmit Clock 

0 BR Output 
1 DPU_ Output (receive) 

5.4.13 Write Register 12 (Lower Byte of Baud 
Rate Generator Time Constant) 

WR 12 contains the lower byte of the time constant tor tne 
baud rate generator. The time constant can be changed at 
any time, but the new value does not take ettect until ttie 
next time the time constant is loaded into tt1e down counter 
No attempt is made to synctironize the loading of Hie time 
constant into WR 12 and WR t 3 witt1 the clock drivin~J the 
down counter. r:or this reason, it is advisable to disable tile 
baud rate generator while the new time constant is loaded 
into WRt2 and WR13. Ordinarily, tt1is is done anyway to 
prevent a load of the down counter between the writing of 
tt1e upper and lower bytes of tt1e time constant. 

Tt1e formula for determining tt1e appropriate time constant 
for a given baud is shown below with the desired rate in bits 
per second and the BR clock period in seconds. Tl1is 
formula is derived because the counter decrements from 
N down to ''O"-plus-one-cycle tor reloading tt1e time con
stant and is then fed to a toggle flip-flop to make the output 
a square wave. Bit positions tor WR12 are shown in 
Figure 5-14. 

Time constant= (1/2 ·desired rate ·Bf~ clock period] - 2 

Write Register 12 

TCO 

TC1 

TC2 

TC3 

TC4 

TC5 

TC6 

TC7 

Figure 5-14. Write Register 12 

Lower 
Byte of 
Time 
Constant 
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5.4.14 Write Register 13 (Upper Byte of Baud 
Rate Generator Time Constant) 

WR 13 contains the upper byte of the time constant for the 
baud rate generator. Bit positions for WR13 are shown in 
Figure 5-15. 

Write Register 13 

TCS 

TC9 

TC10 

TC11 

TC12 

TC13 

TC14 

TC15 

Figure 5-15. Write Register 13 

Upper Byte 
of Time 
Constant 

5.4.15 Write Register 14 (Miscellaneous 
Control Bits) 

WR14 contains some miscellaneous control bits. Bit posi
tions for WR14 are shown in Figure 5-16. 

Write Register 14 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 
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Null Command 
Enter Search Mode 
Reset Missing Clock 
Disable DPLL 

BR Generator Enable 

BR Generator Source 

/OTA/Request Function 

Auto Echo 

Local Loopback 

Set Source = BR Generator 
Set Source = /RTxC 
Set FM Mode 
Set NAZI Mode 

Figure 5-16. Write Register 14 

Bit D7 and 05 are the Digital Phase-Locked Loop Com
mand Bits. 

These t11ree bits encode the eight commands for the 
Digital Phase-Locked Loop. A channel or hardware reset 
disables t11e DPLL, resets Hie missing clock latches, sets 
the source to the /RTxC pin and selects NAZI mode. The 
Enter Search Mode command enables the DPLL after 
a reset. 

Bit combination 000 is the Null Command. This command 
has no effect on the DPLL. 

Bit combination 001 is the Enter Searct1 Mode Command. 
Issuing this command causes the DPLL to enter ttie 
Search mode, where the DPLL searct1es for a locking edge 
in the incoming data stream. The action taken by tt1e DPLL 
upon receipt of this command depends on the operating 
mode of the DPLL. 

In NRZI mode, the output of the DPLL is High while !lie 
DPLL is waiting for an edge in tt1e incoming data stream. 
After the Search mode is entered, the first edge tl1e DPLL 
sees is assumed to be a valid data edge, and t11e DPLL 
begins the clock recovery operation from that point. The 
DPLL clock rate must be 32x the data rate in NAZI mode. 
Upon leaving the Search mode, the first sampling edge of 
the DPLL occurs 16 of these 32x clocks after the first data 
edge and the second sampling occurs 48 of these 32x 
clocks after the first data edge. Beyond tt1is point, the DPLL 
begins normal operation, adjusting the output to remain in 
sync with the incoming data. 

In FM mode, the output of the DPLL is Low while the DPLL 
is waiting for an edge in the incoming data stream. The first 
edge the DPLL detects is assumed to be a valid clock 
edge. for this to be the case, the line must contain only 
clock edges; Le. with FM1 encoding, the line must be 
continuous "Os." With FMO encoding the line must be 
continuous "1 s," whereas Mand1ester encoding requires 
alternating "1 s" and "Os" on the line. The DPLL clock rate 
must be 16 times tt1e data rate in FM mode. The DPLL 
output causes the receiver to sam pie the data stream in t11e 
nominal center of the two halves of the bit cell to decide 
whether the data was a "1" or a "O." After this command is 
issued, as in NRZI mode, the DPLL starts sampling imme
diately after the first edge is detected. (In FM mode, t11e 
DPLL examines the clock edge of every other bit cell to 
decide what correction must be made to remain in sync.) 
If the DPLL does not see an edge during the expected 
window, the one clock rnissing bit in RR10 is set. If the 
DPLL does not see an edge after two successive attempts, 
the two clocks missing bit in RR10 is set and tl1e DPLL 
automatically enters the Search mode. This command 
resets both clock missing latches. 



Bit combination 010 is the Reset Clock Missing Command. 
Issuing this command disables the DPLL, resets the clock 
missing latches in RR10, and forces a continuous Search 
mode state. 

Bit combination 001 is the Disable DPLL Command. Issu
ing this command disables the DPLL, resets tt1e clock 
missing latches in RR10, and forces a continuous Search 
mode state. 

Bit combination 100 is the Set Source = BR Gen Com
mand. !ssuing this command forces the rlnrk for the DPLL 
to come from the output of the baud rate generator. 

Bit combination 101 is the Set Source= /RTxC Command. 
Issuing the command forces the clock for the DPLL to 
come from the /RTxC pin or the crystal oscillator, depend
ing on the state of the XT AL/NO XT AL bit in WR 11. This 
mode is selected by a channel or hardware reset. 

Bit combination 110 is the Set FM Mode Command. This 
command forces the DPLL to operate in the FM mode and 
is used to recover the clock from FM or Manchester
encoded data. (Manchester is decoded by placing the 
receiver in NRZ mode while the DPLL is in FM mode.) 

Bit combination 111 is the Set NRZI Mode Command. 
Issuing this command forces the DPLL to operate in the 
NRZI mode. This mode is also selected by a hardware or 
channel reset. 

Bit 4 is the Local Loopback select bit. 

Setting this bit to "1" selects the Local Loop back mode of 
operation. In this mode, the internal transmitted data is 
routed back to the receiver, as well as to the TxD pin. The 
/CTS and /DCD inputs are ignored as enables in Local 
Loopback mode, even if auto enables is selected. (If so 
programmed, transitions on these inputs still cause inter
rupts.) This mode works with any Transmit/Receive mode 
except Loop mode. For meaningful results, the frequency 
of the transmit and receive clocks must be the same. This 
bit is reset by a channel or hardware reset. 

Bit 3 is the Auto Echo select bit. 

Setting this bit to "1" selects the Auto Echo mode of 
operation. In this mode, the TxD pin is connected to RxD, 
as in Local Loopback mode, but the receiver still listens to 
the RxD input. Transmitted data is never seen inside or 
outside the ISCC in this mode, and /CTS is ignored as a 
transmit enable. This bit is reset by a channel or 
hardware reset. 

Bit 2 is the DTR/Request Function select bit. 

This bit selects the function of ttie /DTR//REQ pin. If t11is is 
set to "O," the /DTR//REQ pin follows tt1e state of the om bit 
in WR5. If this bit is set to" 1," the /DTR//REQ pin goes Low 
whenever the transmit buffer becomes empty and in any of 
the synchronous modes when CRC has been sent at t11e 
end of a message. The /DTR//REQ does not go inactive 
until the internal operation satisfying the request is com
plete, which occurs three to four PCLK cycles after the 
falling edge of /DS, /READ or /WRITE. Tt1is bit is reset by a 
channel or hardware reset. Note that the /REQUEST func
tion of this pin is not related to the operation of the ISCC 
DMA cell. Since a DMA function is present on this device, 
the /REQUEST function would not normally be used. 

Bit 1 is the Baud Rate Generator Source select bit. 

This bit selects the source of the clock for the baud rate 
generator. If tt1is bit is set to "O." the baud rate generator 
clock comes from either the /RTxC pin or the XTAL oscilla
tor (depending on the state of t11e XTAL/NO XTAL bit). If 
this bit is set to "1," the clock for the baud rate generator is 
the ISCC's PCLK input. Hardware reset sets this bit to "O, .. 
selecting the /RTxC pin as the clock source for tt1e baud 
rate generator. 

Bit 0 is the Baud Rate Generator Enable. 

This bit controls the operation of the baud rate generator. 
The counter in the baud rate generator is enabled for 
counting when this bit is set to "1," and counting is inhibited 
when tt1is bit is set to "O." When this bit is set to "1," ct1ange 
in the state of this bit is not reflected by the output of the 
baud rate generator for two counts of the counter. !his 
allows the command to be synchronized. However, wt1en 
set to "O," disabling is immediate. This bit is reset by a 
hardware reset. 

5.4.16 Write Register 15 (External/Status 
Interrupt Control) 

WR 15 is the External/Status Source Control register. If the 
External/Status interrupts are enabled as a group via WR 1, 
bits in this register control which External/Status condi
tions can cause an interrupt. Only the External/Status 
conditions that occur after the controlling bit are sent to "1" 
will cause an interrupt. This is true, even if an External/ 
Status condition is pending at the time the bit is set. Bit 
positions for WR15 are shown in Figure 5-17. 
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Write Register 15 

lo?loslos lo4 loa lo2 lo1 lool 
.- .- .- ,..~TL o 

~ ZeroCountlE 

SDLC FIFO Enable 

DCDIE 

Sync/Hunt IE 

CTSIE 

Tx Underrun/EOM IE 

Break/ Abort IE 

Figure 5-17. Write Register 15 

Bit 7 is the Break/Abort Interrupt Enable. 

If this bit is set to "1." a change in the Break/Abort status of 
the receiver causes an External/Status interrupt. This bit is 
set by a channe.I or hardware reset. 

Bit 6 is the Transmit Underrun/EOM Interrupt Enable. 

If this bit is set to "1," a change of state by the Tx Underrun/ 
EOM latch in the transmitter causes an External/Status 
interrupt. This bit is set to "1" by a channel or 
hardware reset. 

5.5 READ REGISTERS 

The ISCC sec cell contains seven read registers in each 
channel. In addition, there are two registers which are 
shared by both channels. The status of these registers is 
continually changing and depends on the mode of com
munication, received and transmitted data, and the man
ner in which this data is transferred to and from the CPU. 
The following description details the bit assignments for 
each register. 

5.5.1 Read Register 0 (Transmit/receive buffer 
Status and External Status) 

Read Register 0 contains the status of the receive and 
transmit buffers. RRO also contains the status bits for tt1e 
six sources of External/Status interrupts. The bit configura
tion is illustrated in Figure 5-18. 
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Bit 5 is the CTS Interrupt Enable. 

If this bit is set to "1," a change of state on the /CTS pin 
causes an External/Status Interrupt. This bit is set by a 
channel or hardware reset. 

Bit 4 is the SYNC/Hunt Interrupt Enable. 

If this bit is set to "1," a change of state on the /SYNC pin 
causes an External/Status interrupt in Asynct1ronous mode, 
and a change of state in the Hunt bit in the receiver causes 
and External/Status interrupt in synchronous modes. This 
bit is set by a channel or hardware reset. 

Bit 3 is the DCD Interrupt Enable. 

If this bit is set to "1," a cliange of state on tt1e /DCD pin 
causes an External/Status interrupt. This bit is set by a 
channel or l1ardware reset. 

Bit 2 is not used and must be programmed "O." 

Bit 1 is the Zero Count Interrupt Enable. 

If this bit is set to "1," an External/Status interrupt is 
generated whenever the counter in the baud rate genera
tor reaches "O." This bit is set to "O" by a channel or 
hardware reset. 

Bit 0 is not used and must be programmed "O." 

Read Register 0 

Rx Character Available 

Zero Count 

Tx Buffer Empty 

DCD 

Sync/Hunt 

CTS 

Tx Underrun!EOM 

Break/Abort 

Figure 5-18. Read Regist~r O 



Bit 7 is the Break/Abort status. 

In the Asynchronous mode, this bit is set when a Break 
sequence (null character plus framing error) is detected in 
the receive data stream. This bit is reset when the se
quence is terminated, leaving a single null character in the 
receive FIFO. This character should be read and dis
carded. In SDLC mode, this bit is set by the detection of an 
Abort sequence (seven or more" 1 s"), then reset automati
cally at the termination of the Abort sequence. In either 
case, if the Break/Abort IE bit is set, an External/Status 
interrupt is initialed. Unlike the remainder of U1e External/ 
Status bits. both transitions are guaranteed to cause an 
External/Status interrupt, even if another External/Status 
interrupt is pending at the time these transitions occur. This 
procedure is necessary because Abort or Break condi
tions may not persist. 

Bit 6 is the Transmit Underrun/EOM status. 

This bit is set by a channel or hardware reset and wl1en the 
transmitter is disabled or a Send Abort command is is
sued. This bit can only be reset by the reset Tx Underrun/ 
EOM Latch command in WRO. When the Transmit Underrun 
occurs, this bit is set and causes an External/Status inter
rupt (if the Tx Underrun/EOM IE bit is set). 

Only the 0-to-1 transition of this bit causes an interrupt. This 
bit is always "1" in Asynchronous mode, unless a reset Tx 
Underrun/EOM Latch command has been erroneously 
issued. In this case, the Send Abort command can be used 
to set the bit to one and at the same time cause an External/ 
Status interrupt. 

Bit 5 is the Clear to Send pin status. 

If the CTS IE bit in WR15 is set, this bit indicates the state 
of the /CTS pin while no interrupt is pending latches the 
state of the /CTS pin and generates an External/Status 
interrupt. Any odd number of transitions on the /CTS pin, 
while another External/Status interrupt is pending, also 
causes an External/Status interrupt condition. If the CTS IE 
bit is reset, it merely reports the current unlatched state of 
the /CTS pin. 

Bit 4 is the SYNC/Hunt status. 

The operation of this bit is similar to that of the CTS bit, 
except that the condition monitored by the bit varies 
depending on the mode in which the ISCC is operating. 

When the XTAL oscillator option is selected in asynchro
nous modes, this bit is forced to "O" (no External/Status 
interrupt is generated). Selecting the XT AL oscillator in 
synchronous or SDLC modes had no effect on the opera
tion of this bit. 

The XTAL oscillator should not be selected in External 
Sync mode. 

In Asynchronous mode, tt1e operation of tt1is bit is identical 
to t11at of the CTS status bit, except that this bit reports the 
state of the /SYNC pin. 

In External sync mode the /SYNC pin is used by external 
logic to signal character synchronization. When the Enter 
Hunt Mode command is issued in External Sync mode, the 
/SYNC pin must be held High by the external sync logic 
unt!! character synchronization is ::ichiPvPrl A High on the 
/SYNC pin holds the Sync/Hunt bit in the reset condition. 

When external synchronization is achieved, /SYNC must 
be driven Low on the second rising edge of the Receive 
Clock after the last rising edge of the Receive Clock on 
which the last bit of the receive character was received. 
Once /SYNC is forced Low, it is good practice to keep it 
Low until the CPU informs the external sync logic that 
synchronization has been lost or that a new message is 
about to start. Both transitions on t11e /SYNC pin cause 
External/Status interrupts if the Sync/Hunt IE bit is 
set to "1 ''. 

The Enter Hunt Mode command should be issued when
ever character synchronization is lost. At the same time, 
the CPU should inform the external logic that character 
synchroniza1irm has been lost and that the ISCC is waiting 
for /SYNC to oecome active. 

In the Monosync and Bisync Receive modes, the Sync/ 
Hunt status bit is initially set to" 1" by the Enter Hunt Mode 
command. The Sync/Hunt bit is reset when the ISCC 
establist1ed character synchronization. Both transitions 
cause External/Status interrupts if the Sync/Hunt IE bit is 
set. When the CPU detects the end of message or the loss 
of character synchronization, the Enter Hunt Mode com
mand should be issued to set t11e Sync/Hunt bit and cause 
an External/Status interrupt. In t11is mode, the SYNC pin is 
an output, which goes Low every time a sync pattern is 
detected in the data stream. 

In the SDLC modes, the Sync/Hunt bit is initially set by the 
Enter Hunt Mode command or when the receiver is dis
abled. It is reset when the opening flag of the first frame is 
detected by the ISCC An External/Status interrupt is also 
generated if the Sync/Hunt IE bit is set. Unlike the Monosync 
and Bisync modes, once the Sync/Hunt bit is reset in SDLC 
mode, it does not need to be set when the end of the frame 
is detected. The ISCC automatically maintains synchroni
zation. The only way the Sync/Hunt bit can be set again is 
by the Enter Hunt Mode command or by disabling the 
receiver. 
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Bit 3 is the Data Carrier Detect status. 

If the DCD IE bit in WR 15 is set. this bit indicates the state 
of the DCD pin the last time the Enabled External/Status 
bits changed. Any transition on the DCD pin while no 
interrupt is pending latches the state of the DCD pin and 
generates an External/Status interrupt. Any odd number of 
transitions on the DCD pin while another External/Status 
interrupt is pending will also cause an External/Status 
interrupt condition. If the DCD IE is reset, I.his bit merely 
reports the current. unlatched state of the DCD pin. 

Bit 2 is the TX Buffer Empty status. 

This bit is set to "1" when the transmit buffer is empty. It is 
. reset while CRC is sent in a synchronous or SDLC mode 
and while the transmit buffer is full. The bit is reset when a 
character is loaded into the transmit buffer. This bit is 
always in the set condition after a hardware or 
channel reset. 

Bit 1 is the Zero Count status. 

If the Zero Count interrupt Enable bit is set in WR 15, this bit 
is set to one while the counter in the baud rate generator is 
at the count of zero. If there is no other External/Status 
interrupt condition pending at the time this bit is set, an 
External/Status interrupt is generated. However, if there is 
another External/Status interrupt pending at this time, no 
interrupt is initiated until interrupt service is complete. If the 
Zero Count condition does not persist beyond the end of 
the interrupt service routine. no interrupt will be generated. 
This bit is not latched High, even thought the other Exter
nal/Status latches close as a result of the Low-to-High 
transition on Zero Count. The interrupt routine should 
check the other External/Status conditions for changes. If 
none changed, Zero Count was the source. In polled 
applications, check the IP bit in RR3A for a status change 
and then proceed as in the interrupt service routine. 

Bit 0 is Receive Character Available. 

This bit is set to" 1" when at least one character is available 
in the receive FIFO and is reset when the receive FIFO is 
completely empty. A channel or hardware reset empties 
the receive FIFO. 

5.5.2 Read Register 1 

RR 1 contains the Special Receive Condition status bits 
and the residue codes for the I-field in SDLC mode. Figure 
5-19 shows the bit positions for RR 1. 
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Read Register 1 

All Sent 

Residue Code 2 

Residue Code 1 

Residue Code O 

Parity Error 

Rx Overrun Error 

CRC/Framing Error 

End of Frame (SDLC) 

Figure 5-19. Read Register 1 

Bit 7 is the End of Frame (SDLC) status. 

This bit is used only in SDLC mode and indicates that a 
valid closing flag has been received and that the CRC Error 
bit and residue codes are valid. This bit can be reset by 
issuing the Error Reset command. It is also updated by the 
first character of the following frame. This bit is reset in any 
mode other than SDLC. 

Bit 6 is the CRC/Framing Error status. 

If a framing error occurs (in Asynchronous mode), this bit 
is set (and not latched) for the receive character in which 
the framing error occurred. Detection of a framing error 
adds an additional one-half bit to.the character time so that 
the framing error is not interpreted as a new Start bit. In 
Synchronous and SDLC modes, this bit indicates the re:;;ult 
of comparing the CRC checker to the appropriate check 
value. This bit is reset by issuing an Error Reset command, 
but the bit is never latched. Therefore, it is always updated 
when the next character is received. When used for CRC 
error status in Synchronous or SDLC modes. this bit is 
usually set since most bit combinations, except for a 
correctly completed message, result in a non-zero CRC. 

Bit 5 is the Receiver Overrun Error status. 

This bit indicates that the receive FIFO has overflowed. 
Only the character that has been. written over is flagged 
with this error, and when the character is read. the Error 
condition is latched until reset by the Error Reset com
mand. The overrun character and all subsequent charac
ters received until the Error Reset command is issued 
causes a Special Receive Condition vector to be returned. 



Bit 4 is the Parity Error status. 

When parity is enabled, this bit is set for the ct1aracters 
whose parity does not match t11e programmed sense 
(even/odd). !his bit is latched so that once an error occurs, 
it remains set until the Error Reset command is issued. 
If the parity in Special Condition bit is set, a parity error 
causes a Special Fleceive Condition vector to be returned 
on the character containing tt1e error and on all subse
quent characters until the Error Reset command is issued. 

Bits 3, 2, and 1 are the Residue Codes, bits :J, 1. and 0. 

In those cases in SDLC mode where the received I-Field is 
not an integral multiple of the character length, tt1ese t11ree 
bits indicate the lengtt1 of Hie 1-f'ield and are meaningful 
only for the transfer in which tl1e end of frame bit is set. T t1is 
field is set to "011" by a channel or hardware reset and is 
forced to this state in Asynchronous mode. lhese three 
bits can leave this state only if SDLC is selected and a 
character is received. The codes signify tl1e following 
(Reference l able 5-12) when a receive character length is 
eigt1t bits per character. 

I-Field bits are right-justified in all cases. If a receive 
character length other than eight bits is used for the I-Field, 
a table similar to Table 5-12 can be constructed for each 
different character length. Table 5-13 shows the residue 
codes for no residue (The I-Field boundary lies on a 
character boundary). 

Table 5-12. I-Field Bit Selection (8 Bits Only) 

Bit3 Bit2 Bil 1 I-Field Bits I-Field Bits 
in Last Byte in Previous Byte 

1 0 0 0 3 
0 1 0 0 4 
1 1 0 0 5 
0 0 1 0 6 

--~~-----~ 

1 0 1 0 7 
0 1 1 0 8 
1 1 1 1 8 
0 0 0 2 8 

Table 5-13. Bits per Character Residue Decoding 

Bits per Character Bit3 Bi12 Bit 1 

8 0 1 1 
7 0 0 0 
6 0 1 0 
5 0 0 1 

1:3it O is the All Sent status. 

In Asynchronous mocJe, tt1is bit is set wt1en all characters 
have completely cleared the transmitter pins. Most mo
dems contRin adcJitional delays in tt1e da!8 patt1. wt1ich 
requires the modem control sigr13ls to remain active until 
after tt1e data t1as cleared both tile transmitter and t11e 
modem. l l1is t)it is always set in synctironous and 
SDl.C modes. 

5.5.3 Read Register 2 

tiH:::' contains the interrupt vector written rnto Wti:::'. Wilen 
the register is accessed in Channel A, tile vector returned 
is tl1e vector actually stored in Wf12. Wtmn this register is 
accessed in Charmel B, ttw vector returned includes 
status information in bits 1, ? and 3 or in bits 6, ti and 4, 
depending on t11e state of tr1e Status High/Status I ow bit in 
Wf19 and independent of \tie state of tlie VIS bit in Wli9 r he 
vector is modified according to r able 5-7 st1own in the 
explanation of ttie VIS bit in WFl9. If no interrupts are 
pending the status is V3,V2,V1 -011, or V6,V5,V4-110. 
Figure 5-20 shows the bit positions tor HH2. 

Read Register 2 

VO 

V1 

V2 

V3 Interrupt 

V4 Vector* 

V5 

V6 

V7 

* Modified in B Channel 

Figure 5-20. Read Register 2 

5.5.4 Read Register 3 

HH3 is tile interrupt Pending register. l tie status of each of 
the interrupt Pending bits in tile SCC cell is reported in this 
register. H1is register exists only in Channel A If this 
register is accessed in Ctiannel B, all "O's" are returned 
Tl1e two unused bits are always returned as "O". Figure 
5-21 shows the bit positions for ~m3. 
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Read Register 3 

• Always 0 in B Channel 

Channel B Ext/Status IP 

Channel B Tx IP 

Channel B Rx IP 

Channel A Ext/Status IP 

Channel A Tx IP 

Channel A Rx IP 

0 

0 

Figure 5-21. Read Register 3 

5.5.5 Read Register 8 

RR8 is the Receive Data register. 

5.5.6 Read Register 10 

RR10 contains some miscellaneous status bits. Unused 
bits are always "O". Bit position for RR10 are shown in 
Figure 5-22. 

Read Register 1 O 

Loop Sending 

0 
Two Clocks Missing 

One Clock Missing 

Figure 5-22. Read Register 10 

Bit 7 is the One Clock Missing status. 

While operating in the FM mode, the DPLL sets this bit to 
"1" when it does not see a clock edge on the incoming lines 
in the window where it expects one. This bit is latched until 
reset by a Reset Missing Clock or Enter Search Mode 
command in WR14. In the NAZI mode of operation and 
while the DPLL is disabled, this bit is always "O". 

5-24 

Bit 6 is the Two Clocks Missing status. 

While operating in the FM mode, the DPLL sets this bit to 
"1" when it does not see a clock edge in two successive 
tries. At the same time the DPLL enters the Search mode. 
Th!s bit is latched until reset by a Reset Missing Clock or 
Enter Search Mode command in WR14, bit5-7. In the NAZI 
mode of operation and while the DPLL is disabled, this bit 
is always "O". 

Bit 4 is the Loop Sending status. 

This bit is set to "1" in SDLC Loop mode while the transmit
ter is in control of the Loop, that is, while the ISCC is actively 
transmitting on the loop. This bit is reset at all other times. 

This bit can be polled in SDLC mode to determine when the 
closing flag has been sent. 

Bit 1 is the On Loop status. 

This bit is set to "1" while the ISCC is actually on loop in 
SDLC Loop mode. This bit is set to "1" in the X21 mode 
(Loop mode selected while in monosync) when the trans
mitter goes active. This bit is "O" at all other times. This bit 
can also be polled in SDLC mode 1to determine when the 
closing flag has been sent. 

5.5. 7 Read Register 12 

RR 12 returns the value stored in WR 12, the lower byte of 
the time constant for the baud rate generator. Figure 5-23 
shows the bit positions for RR12. 

Read Register 12 

TCO 

TC1 

TC2 

TC3 

TC4 

TC5 
TC6 

TC? 

Figure 5-23. Read Register 12 
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5.5.8 Read Register 13 

RR 13 returns tt1e value stored in WR 13, t11e upper byte of 
the time constant for the baud rate generator. Figure 5-24 
shows the bit positions for FiR 13. 

Read Register 13 

TC8 

TC9 

TC10 

TC11 

TC12 

TC13 

TC14 

TC15 

Figure 5-24. Read Register 13 
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Byte of 
Time 
Constant 

5.6 DMA CELL REGISTER DESCRIPTIONS 

5.6.1 Channel Command/Address Register 

fhis register is a write only register and is at the same 
address as the OMA Status Register. Figure 5-26 shows 
the bit positions for this register. 

Bits 7 through 5 are encoded with the commands for the 
OMA as shown below: 

Bit combination 000 is a Null command and has no affect 
on the DMA. 

Bit combination 001 is reserved. 

Bit combination 010 is the OMA Reset Highest IUS com
mand. This command resets only the highest priority IUS 
bit that is set in the DMA cell and occurs independent of the 
state of the IEI for tt1e ISCC. 

Bit combination 011 is the Reset command and is used to 
reset the OMA cell. All of the OMA channels are reset. The 
OMA channels remain reset until enabled. 

Bit combination 100 is the command to enable the Trans
mitter B channel OMA The OMA operation is not triggered 
by this command. 

5.5.9 Read Register 15 

RR 15 reflects the value stored in WF115, t11e External/Status 
IE bits. The two unused bits are always returned as "Os". 
Figure 5-25 shows the bits positions for RF115 

Read Register 15 

lo1josloslo4lo3lo2lo1lool 

TTT TTTLo 
I I I I ~ ZeroCountlE 

I ~COIE 
Sync/Hunt IE 

CTSIE 

Tx Underrun/EOM IE 

Break/Abort IE 

Figure 5-25. Read Register 15 

Address: 00000 (Write) 

0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 

0 1 
1 0 
1 1 

OMA Commands 
Null Command 
Reserved 
Reset Highest IUS 
OMA Reset 
Enable Tx B DMA 
Enable Rx B DMA 
Enable Tx A DMA 
Enable Rx A OMA 

Address O 

Address 1 

Address 2 

Address 3 

Address 4 

Figure 5-26. Channel Command/Address Register 

Bit combination 101 is the command to enable the Re
ceiver B channel DMA. The OMA operation is not triggered 
by this command. 
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Bit combination 110 is the command to enable the Trans
mitter A channel OMA. The OMA operation is not triggered 
by this command. 

Bit combination 111 is the command to enable the Re
ceiver B channel OMA. The OMA operation is nottriggered 
by this command. 

Bits 4 through 0 comprise the pointer to the internal 
registers. This pointer is used in the non-multiplexed bus 
modes to access the OMA cell internal registers. After 
reset, the internal pointer points to the Channel Command 
I Address Register. Access to other registers is accom
plished by first writing the address of the desired register 
to this field. The next access to the OMA cell will be to the 
register so addressed; this access may be a read or a 
write. After this second access (the access to the desired 
register), the internal pointer latch is cleared and the 
pointer again points to the Channel Command I Address 
Register. 

5.6.2 OMA Status Register 

This register is a read only register and is at the same 
address as the Channel Command I Address Register. 
The individual bits indicate abort and terminal count of 
each of the four OMA channels. Figure 5-27 shows the bit 
positions for the OMA Status Register. The status in this 
register is automatically cleared after a read. 

Address: 00000 (Read) 

Tx B DMA Abort 

Rx B OMA Abort 

Tx A OMA Abort 

Rx A OMA Abort 

Tx B OMA Terminal Count 

Rx B OMA Terminal Count 

Tx A OMA Terminal Count 

Rx A OMA Terminal Count 

Figure 5-27. OMA Status Register 

Bit 7, when set, indicates that the Receiver A OMA has 
reached terminal count. 

Bit 6, when set, indicates that the Transmitter A OMA has 
reached terminal count. 

5-26 

Bit 5, when set, indicates that the Receiver B OMA l1as 
reached terminal count. 

Bit 4, when set, indicates that the Transmitter B OMA has 
reached terminal count. 

Bit 3, when set, indicates that the Receiver A OMA opera
tion has been aborted. 

Bit 2, when set, indicates that the Transmitter A OMA 
operation has been aborted. 

Bit 1 , when set, indicates that the Receiver B OMA opera
tion has been aborted. 

Bit 0, when set, indicates that the Transmitter B OMA 
operation has been aborted. 

5.6.3 Interrupt Control Register 

The Interrupt Control Register is used to enable the inter
rupts from the individual sources, and select tl1e interrupt 
vector options. This register is read/ write. The bit positions 
are shown in Figure 5-28. 

Address: 00001 

Tx B DMA Interrupt Enable 

Rx B OMA Interrupt Enable 

Tx A OMA Interrupt Enable 

Rx A OMA Interrupt Enable 

VIS 

NV 
OLC 

MIE 

Figure 5-28. Interrupt Control Register 

Bit 7 is the Master Interrupt Enable (MIE). when this bit is 
cleared, all interrupts from the OMA cell are disabled even 
though the individual enable bits are set. This bit must be 
set for any DMA interrupt source to cause an interrupt. 

Bit 6 is the disable lower chain control bit (DLC). If this bit 
is set, the external lower cl1ain of t11e daisy chained 
interrupt structure is disabled; IEO will not become active. 

Bit5 selects the no vector option. With this bit set, the OMA 
cell does not return an interrupt vector to the CPU. During 
the interrupt acknowledge cycle when the interrupt vector 



is requested, the ISCC will not drive the bus. With this bit 
clear, an interrupt vector will be returned in the interrupt 
acknowledge cycle. 

Bit 4 selects the vector include status option for the 
interrupt vector from the OMA cell. With this bit clear, a 
OMA interrupt vector will be returned which is the vector 
that has been programmed into the Interrupt Vector Reg
ister. With this bit set, the returned vector contains status 
information concerning the interrupt source. The status 
returned reflects the highest priority interrupt pending (IP 
bit is set and the corresponding Interrupt Enable bit is set). 
This status informatiun i:s cuniained in biis i, 2, and 3 oi the 
interrupt vector. The other interrupt vector bits remain 
unmodified. 

Table 5-14. Interrupt Vector Status Encoding 

IV3 IV2 IV1 Interrupt 

0 0 0 No Interrupt Pending 
0 0 1 Not Possible 
0 1 0 Not Possible 
0 1 1 Not Possible 

----
0 0 Rx A IP 
0 1 Rx B IP 
1 0 Tx A IP 
1 1 Tx B IP 

Bit 3, when set. enables the interrupt from the Receiver 
AOMA. 

Bit 2, when set. enables the interrupt from the Transmitter 
AOMA. 

Bit 1, when set, enables the interrupt from the Receiver 
BOMA. 

Bit 0, when set. enables the interrupt from the Transmitter 
BOMA. 

5.6.4 Interrupt Vector Register 

This register holds the interrupt vector for the OMA cell. The 
value programmed into this register is returned during the 
interrupt response cycle as the interrupt vector when one 
of the OMA interrupt sources is the highest priority pending 
interrupt. Note that bits 1, 2, and 3 may be replaced by 
interrupt status information if the Vector Include Status 
option has been selected (see IJJterrupt Control Register). 
The bit positions are shown in Figure 5-29. 

Address: 00010 
jo?loslo5 lo4 loa lo2 lo1 lool 

r r-i~~IVO 
L= ll~~l. 

IV3 r 
IV4 

IV5 

IV6 

IV? 

* Potentially modified by interrupt condition 

Figure 5·29. Interrupt Vector Register 

5.6.5 Interrupt Command Register 

This is a write only register and is used to command the 
OMA cell. It shares its address with the Interrupt Status 
Register. The bit positions for the Interrupt Command 
Register are shown in Figure 5-30. 

Address: 00011 (Write) 

lo?loslo5 lo4 loa lo2 !01 lool 

rrrr~ Select Tx B OMA 

Select Rx B OMA 

Select Tx A OMA 

Select Rx A OMA 

Reserved 

OMA Interrupt Commands 
0 0 0 Null Comand 
0 0 1 Reset IP 
0 1 0 Reset IUS 
0 1 1 Reset IP and IUS 
1 0 0 Reserved 
1 0 1 Set IP 
1 1 0 SetJUS 
1 1 1 Set IP and IUS 

Figure 5-30. Interrupt Command Register 

Bits 7 through 5 are encoded with the commands for the 
OMA cell as shown below: 

Bit combination 000 is a Null command and has no affect 
on the OMA. 
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Bit combination 001 resets the Interrupt Pending (IP) bit in 
the selected OMA channel(s). 

Bit combination 010 resets the Interrupt Under Service 
(IUS) bit in the selected OMA channel(s). 

Bit combination 011 resets both the Interrupt Pending (IP) 
bit and the Interrupt Under Service (IUS) bit in the selected 
OMA channel(s). 

Bit combination 100 is Reserved. 

Bit combination 101 sets the Interrupt Pending (IP) bit in 
the selected OMA channel(s). 

Bit combination 110 sets the Interrupt Under Service (IUS) 
bit in the selected OMA channel(s). 

Bit combination 111 sets both the Interrupt Pending (IP) bit 
and the Interrupt Under Service (IUS) bit in the selected 
OMA channel(s). 

Bit 4 is Reserved. (This bit should be programmed as a 
zero to avoid conflicts with future versions of this device.) 

Bits 3 through 0 select the channel to whicl1 the command 
is to apply. More than one of these bits may be set for the 
command; the command is applied to all of the OMA 
channels whose bits are set in this field: (These bits are not 
stored and must be written wit11 each command.) 

Bit 3, when set, applies the command to the Receive 
AOMA 

Bit 2, when set, applies the command to the Transmit 
AOMA. 

Bit 1, when set, applies the command to the Receive 
BOMA. 

Bit 0, when set, applies the command to the Transmit 
B DMA. 

5.6.6 Interrupt Status Register 

This is a read only register which shares its address wiU1 
the Interrupt Command Register. Tt1e bits in this register 
reflect the status of the Interrupt Pending (IP) and Interrupt 
Under Service (IUS) bits in the OMA channels. The bit 
positions for this register are shown in Figure 5-31. 

Bit 7 reflects the Receive A OMA Interrupt Under Service 
status. This bit can be set or cleared through a command 
(see Interrupt Command Register). This bit is set to 1 
automatically during an interrupt acknowledge if tt1is is the 
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highest priority interrupt pending. This is the highest prior
ity pending interrupt if the corresponding Interrupt Pend
ing bit is set to 1, if the Interrupt Enable bit for this interrupt 
is set to 1, if the IEI input to the ISCC is 1, if the OMA cell 
Master Interrupt Enable bit is set to 1, if there are no SCC 
cell interrupts pending, and if there is no other OMA 
channel with an interrupt pending that is at a higher priority 
level (see OMA Control Register for priority programming). 

Address: 00011 (Read) 

Tx B OMA IP 

Rx B OMA IP 

TxA OMAIP 

Rx A OMA IP 

Tx B OMAIUS 

Rx B OMA IUS 

TxAOMAIUS 

RxADMAIUS 

Figure 5-31. Interrupt Status Register 

Bit 6 reflects the Transmit A OMA Interrupt Under Service 
status. The function ot t11is bit is identical to that !or bit 7. 

Bit 5 reflects the Receive B DMA Interrupt Under Service 
status. The function of t11is bit is identical to that for bit 7. 

Bit 4 reflects the Transmit B OMA Interrupt Under Service 
status. The function of this bit is identical to that for bit 7. 

Bit 3 reflects the Receive A OMA Interrupt Pending (IP) 
status. This bit can be set or cleared through a command 
(see Interrupt Command Register). This bit will be set to 1 
automatically when a Receive A OMA interrupt condition 
occurs. An interrupt will be requested if the corresponding 
Interrupt Enable bit is set to 1, if the OMA Master Interrupt 
Enable bit is set to 1, and if the ISCC IEI input is 1, and if the 
corresponding IUS bit is 0. 

Bit 2 reflects the Transmit A OMA Interrupt Pending status. 
n1e function of tt1is bit is identical to that for bit 3. 

Bit 1 reflects the Receive B OMA interrupt Pending status. 
Ttle function of this bit is identical to that for bit 3. 

Bit 0 reflects the Transmit B DMA Interrupt Pending status. 
The function of this bit is identical to that for bit 3. 



5.6.7 OMA Enable Register 

This register controls the enabling of the OMA channels 
and contains the enables for the OMA Abort Interrupt 
conditions. The bit positions for this register are shown in 
Figure 5-32. 

Address: 001 00 

lo?loslo5 lo4 lo3 lo2 lo1 lDol 

T 1n~ 
Tx B DMA Abort Enable 

Rx B DMA Abort Enable 

Tx A DMA Abort Enable 

Rx A DMA Abort Enable 

Tx B OMA Enable 

Rx B DMA Enable 

Tx A OMA Enable 

Rx A OMA Enable 

Figure 5-32. OMA Enable Register 

Bit 7, when set to 1, enables the Receive A OMA. 

Bit 6, when set to 1, enables the Transmit A OMA. 

Bit 5, when set to 1, enables the Receive B OMA. 

Bit 4, when set to 1, enables the Transmit B OMA. 

Bit 3, when set to 1, enables the interrupt in the Receive A 
OMA Channel that is generated when a OMA operation in 
this channel is aborted. 

Bit 2, when set to 1, enables the interrupt in the Transmit A 
OMA Channel that is generated when a OMA operation in 
this channel is aborted. 

Bit 1, when set to 1, enables the interrupt in the Receive B 
OMA Channel that is generated when a OMA operation in 
this channel is aborted. 

Bit 0, when set to 1, enables the interrupt in the Transmit B 
OMA Channel that is generated when a OMA operation in 
this channel is aborted. 

5.6.8 OMA Control Register 

This register controls OMA priorities, requests, and ad
dress generation. The bit positions for this register are 
shown in Figure 5-33. 

Address: 00101 

Tx B OMA Address Inc/Dec 

Rx B OMA Address Inc/Dec 

Tx A OMA Address Inc/Dec 

Rx A OMA Address Inc/Dec 

0 0 Rx A/Tx A/Rx B/Tx B 
0 1 Rx B/Tx B/Rx A/Tx A 

0 Rx A/Rx B/Tx A/Tx B 
Rx B/Rx A/Tx B/Tx A 

Reserved 

Bus Request per Channel 

Figure 5-33. OMA Control Register 

Bit 7, when set to 1, enables a bus request per ctiannel. 
T11is means ttiat if more than one OMA request is pending, 
after the completion of a OMA transfer from one OMA 
channel, the bus will be relinquished and susequently 
requested for the ott1er channel OMA requests. If this bit is 
cleared (0), the OMA will hold the bus until there are no 
OMA requests pending, thus multiple ct1annels may make 
OMA transfers without separate, intervening bus acquisi
tions. 

Bit 6 is reserved and should be programmed zero. 

Bits 5 and 4 control the OMA priority according to 
Table 5-15. If OMA requests arise simultaneously, the 
channel which is serviced first is the one with the highest 
priority as programmed. Note that the interrupt priorities 
are not affected by this programming and remain fixed in 
the order Rx A OMA (highest), Tx A OMA, Rx B OMA, Tx B 
OMA (lowest). 

Table 5-15. OMA Priority 

05 04 OMA Priority 

0 0 Rx A /Tx A /.Rx BI Tx B 
0 1 Rx B /Tx BI Rx A /Tx A 
1 0 f1x A I Rx B /Tx A /TX B 
1 1 Rx BI Rx A /Tx BI l x A 

Bit 3 selects if the OMA address for the Receive A OMA is 
to be incremented or decremented after each OMA byte 
transfer. Programming this bit to a 1 causes the address.to 
increment, programming this bit to a 0 causes the address 
to decrement. 
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Bit 2 selects if the OMA address for the Transmit A OMA is 
to be incremented or decremented after each OMA byte 
transfer. Its operation is identical to bit 3. 

Bit 1 selects if the OMA address for the Receive B OMA is 
to be incremented or decremented after each OMA byte 
transfer. Its operation is identical to bit 3. 

Bit O selects if the OMA address for the Transmit B OMA is 
to be incremented or decremented after each OMA byte 
transfer. Its operation is identical to bit 3. 

Address: 01000 (Low Byte) 

lo1!oslos lo4 loa lo2 lo1 lool 

rrrT~ 

(A)LSB 

Rx A CntO 

Rx A Cnt1 

Rx A Cnt2 

RxA Cnt3 

Rx A Cnt4 

Rx A Cnt5 

Rx A Cnt6 

Rx A Cnt7 

5.6.9 Receive OMA Count Registers A, B 

There are two sets of Receive OMA Count Registers, one 
set for Receive OMA Channel A and one set for Receive 
OMA Channel B. Each register set contains two registers, 
one for the low byte (bits 7 - O) and one for the high byte 
(bits 15 - 8) as shown in Figure 5-34. These registers are 
read I write. 

Address: 01001 (High Byte) 

jo1!osloslo4loalo2lo1lool 

~ 
(B)MSB 

Rx ACntS 

Rx A Cnt9 

Rx A Cnt10 

Rx A Cnt11 

Rx A Cnt12 

Rx ACnt13 

Rx A Cnt14 

Rx A Cnt15 

Receive OMA Count Register Channel A 
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Address: 01100 (Low Byte) 

lo1!osloslo4loalo2lo1lool 

rrr ~ 

(A)LSB 

Rx B CntO 

Rx B Cnt1 

Rx B Cnt2 

Rx B Cnt3 

Rx B Cnt4 

Rx B Cnt5 

Rx B Cnt6 

Rx B Cnt7 

Address: 01101 (High Byte) 

lo1losloslo4loalo2lo1lool 

~ 
(B)MSB 

Receive OMA Count Register Channel B 

Figure 5-34. Receive OMA Count Registers 

Rx B CntS 

Rx B Cnt9 

Rx B Cnt10 

Rx B Cnt11 

Rx B Cnt12 

Rx B Cnt13 

Rx B Cnt14 

Rx B Cnt15 



5.6.10 Transmit DMA Count Registers A, B 

There are two sets of ·rransmit DMA Count Regislers. one 
set for Transmit DMA Channel A and one set for Transmit 
DMA Channel B. Each register set contains two registers, 

Address: 01010 (low Byte) 

lo71o6105 lo4lo3lo2I 01 I ool 

TTTTTT~ Tx ACntO 

Tx A Cnt1 

LE Tx A Cnt2 

Tx A Cnt3 

Tx ACnt4 

Tx A Cnt5 

Tx ACnt6 

----- Tx ACnt7 

(A) lSB 

one for tile low byte (bits 7 - 0) and one for tlie t1igll byte 
(bits 15 - 8) as sl1own in Figure 5-35. 1tiese registNs are 
read I write. 

Address: 01011 (High Byte) 

lo7los!os!o4jo3lo2lo1lo~ 

lllTIT~ Tx A Cnt8 

Tx ACnt9 

LE Tx A Cnt10 

TxACnt11 

Tx ACnt12 

Tx A Cnt13 

Tx A Cnt14 

TxACnt15 

(B)MSB 

Transmit OMA Count Register Channel A 

Address: 01110 (low Byte) 

lo7jo6los lo4 !03 !02 !01 lo~ 

~TL __ - TxBCntO 
L__ TxBCnt1 

Tx B Cnt2 

Tx B Cnt3 

Tx B Cn14 

'---------- Tx B Cnt5 

'-----·------ Tx B Cnt6 

Tx 8 Cn!7 

(A) LSB 

Address: 01111 (High Byte) 

§'.I os j os j D4 I 03 l 02 l?"1JOOI [1 ~TL TxBCnt8 L_ - Tx BCnt9 

Tx B Cnt10 

Tx B Cnt11 

Tx B Cnt12 

Tx B Cnt13 

Tx B Cnt14 

Tx B Cnt15 

(B)MSB 

Transmit DMA Count Register Channel B 

Figure 5-35. Transmit DMA Count Registers 
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5.6.11 Receive OMA Address Registers A, B 

There are two sets of Receive OMA Address Registers, 
one set for Receive OMA Channel A and one set for 
Receive OMA Channel B. Each set consists of four regis
ters, one for address bits 7 - 0, one for address bits 15 - 8, 

Address: 10000 (Bits 0-7) 

(A) 

Address: 10010 (Bits 16-23) 

lo?joslo5lo4lo3lo2lo1lool 

~ 
(C) 

RxAAddrO 

Rx A Addr1 

Rx AAddr2 

RxAAddr3 

RxAAddr4 

RxAAddr5 

Rx A Addr6 

RxAAddr7 

RxAAddr16 

RxAAddr17 

RxAAddr18 

Rx A Addr19 

RxAAddr20 

RxAAddr21 

RxAAddr22 

RxAAddr23 

one for address bits 23 - 16, and one for address bits 
31 - 24 as shown in Figure 5-36. These registers are 
read/write. 

Address: 10001 (Bits 8-15) 

jo?loslo5lo4lo3lo2lo1lool 
~rrr~ 

(B) 

Address: 10011 (Bits 24-31) 

lo?ioslo5lo4lo3lo2lo1lool 
~rrr~ 

RxAAddr8 

RxAAddr9 

RxAAddr10 

Rx AAddr11 

RxAAddr12 

RxAAddr13 

Rx AAddr14 

Rx AAddr15 

RxAAddr24 

Rx AAddr25 

Rx AAddr26 

RxAAddr27 

Rx AAddr28 

'--------·Rx A Addr29 

Rx AAddr30 

RxAAddr31 

(D) 

Figure 5-36. Receive OMA Address Registers 
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Address: 11000 (Bits 0-7) 

(E) 

Address: 11010 (Bits 16-23) 

lo1loslos lo4 lo3 lo2 lo1 lool 

~ 
(G) 

Rx BAddrO 

Rx B Addr1 

Rx B Addr2 

Rx B Addr3 

Rx B Addr4 

Rx B Addr5 

Rx B Addr6 

Rx B Addr7 

Rx BAddr16 

Rx B Addr17 

Rx B Addr18 

Rx BAddr19 

Rx BAddr20 

Rx BAddr21 

Rx BAddr22 

Rx BAddr23 

Address: 11001 (Bits 8-15) 

lo1loslos lo4 lo3 lo2 lo1 lool 
rrr ~ 

(F) 

Address: 11011 (Bits 24-31) 

lo1loslos lo4 lo3 lo2 lo1 lool 

"""~ 

(H) 

Figure 5-36. Receive OMA Address Registers (Continued) 

Rx BAddrB 

Rx B Addr9 

Rx BAddr10 

Rx B Addr11 

Rx B Addr12 

Rx B Addr13 

Rx B Addr14 

Rx B Addr15 

Rx B Addr24 

Rx B Addr25 

Rx BAddr26 

Rx BAddr27 

Rx B Addr28 

Rx B Addr29 

Rx B Addr30 

Rx B Addr31 
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5.6.12 Transmit DMA Address Registers A, B 

There are two sets of Transmit OMA Address Registers, 
one set for Transmit OMA Channel A and one set for 
Transmit OMA Ct1annel B. Each set consists of four regis
ters, one for address bits 7 - 0, one for address bits 15- 8, 

Address: 10100 (Bits 0-7) 

(A) 

Address: 10110 (Bits 16-23) 

lo1losloslo4jo3lo2lo1lool 

~ 
(C) 

TxAAddrO 

TxAAddr1 

TxA Addr2 

Tx A Addr3 

TxAAddr4 

Tx A Addr5 

Tx AAddr6 

Tx A Addr7 

TxAAddr16 

Tx A Addr17 

TxAAddr18 

Tx A Addr19 

TxAAddr20 

TxA Addr21 

Tx A Addr22 

TxAAddr23 

one for address bits 23 - 16, and one for address bits 
31 - 24 as shown in Figure 5-37. These registers are 
read/write. 

Address: 10101 (Bits 8-15) 

lo1josloslo4jo3lo2lo1 lool 

~ 
(B) 

Address: 10111 (Bits 24-31) 

lo?josjoslo4lo3lo2lo1lool 

TxA AddrS 

Tx AAddr9 

Tx AAddr10 

Tx A Addr11 

TxAAddr12 

Tx A Addr13 

Tx A Addr14 

Tx AAddr15 

,.... ,.... ,.... ~T L Tx A Addr24 '--= Tx A Addr25 

TxAAddr26 

TxA Addr27 

~----- Tx A Addr28 
.__ ______ Tx A Addr29 

'----------- Tx A Addr30 

'----------- Tx A Addr31 

(D) 

Figure 5-37. Transmit OMA Address Registers 
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Address: 11100 (Bits 0-7) 

(E) 

Address: 1111 O (Bits 16-23) 

lo7losloslo4lo3lo2lo1lool 

~ 
(G) 

Tx B AddrO 

Tx B Addr1 

Tx BAddr2 

Tx BAddr3 

Tx B Addr4 

Tx BAddr5 

Tx BAddr6 

Tx BAddr7 

Tx B Addr16 

Tx B Addr17 

Tx BAddr18 

Tx B Addr19 

Tx BAddr20 

Tx B Addr21 

Tx BAddr22 

Tx BAddr23 

Address: 11101 (Bits 8-15) 

I 07jos los lo4 lo3 lo2 lo1 lool 
r r- r 

(F) 

Address: 11111 (Bits 24-31 ) 

jo7losloslo4lo3lo2lo1lool 

Tx BAddrS 

Tx BAddr9 

Tx B Addr10 

Tx B Addr11 

Tx B Addr12 

Tx BAddr13 

Tx BAddr14 

Tx BAddr15 

r r- r ~TL TxBAddr24 

~ TxBAddr25 

Tx BAddr26 

Tx BAddr27 
.__ _____ Tx B Addr28 

'-------- Tx B Addr29 

'---------- Tx B Addr30 

'----------- Tx B Addr31 

(H) 

Figure 5-37. Transmit OMA Address Registers (Continued) 
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5.6.13 Bus Configuration Register 

The first write to the ISCC after a hardware reset is always 
to the Bus Configuration Register. The register is shown in 
Figure 5-38. The Bus Configuration Register is not 
affected by any reset function other than a hardware reset 
and is accessible only after the hardware reset. Note that 
when writing to the Bus. Configuration Register, /AS and 
A 1/A//B are used to program certain bus interface fea
tures. Refer to the Bus Interface Unit description 
for details. 

lo1lo6loslo4loslo2lo1lool 

11. L Shift RighVLeft Address 
for DMA 

Interrupt Acknowledge Type 
O 0 Status Acknowledge 
0 1 Pulsed Acknowledge 
1 O Reserved 
1 Double-Pulsed Acknowledge 

Reserved 

Byte Swap Select 

Byte Swap Enable 

Figure 5-38. Bus Configuration Register 

Bit 07 is the Byte Swap Enable. 

A zero in this bit disables the byte swap feature. Thus the 
ISCC accepts OMA transferred data from memory on the 
lower eight bits of the address data bus (AD) and ignores 
data on the upper eight bits. 

A one in this bit enables the byte swap feature and the 
ISCC accepts OMA transferred data from memory on 
either the upper or lower eight bits of the bus depending on 
the state of AO, the least significant address bit. Big endian 
or little endian selection is made through bit 06. 

Note that whether or not this feature is enabled, when data 
is OMA transfered from the ISCC to memory, the ISCC 
replicates the same data on both the lower and upper eight 
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bits of the bus. Writing to memory is controlled by the 
external generation of appropriate memory enable or 
strobe signals. 

Bit 06 controls the odd I even byte selection when the Byte 
Swap feature is enabled. If Byte Swap Select is a 1, then 
even address bytes (transfers where the OMA address has 
AO equal to 0) are accepted by the ISCC on the lower eight 
bits of the bus and odd address bytes (transfers where the 
DMA address has AO equal to 1) are accepted on the 
upper eight bits of the bus. If Byte Swap Select is a 0, then 
even address bytes (transfers where the OMA address t1as 
AO equal toO) are accepted by the ISCC on the upper eight 
bits of the bus and odd address bytes (transfers where the 
OMA address has AO equal to 1) are accepted on the lower 
eight bits of the bus. 

Bits 05 through D3 are reserved and should be pro
grammed zero. 

Bits 02 and 01 program the Interrupt acknowledge type 
according to Table 5-16. 

Table 5-16. Interrupt Acknowledge Programming 

02 01 Interrupt Acknowledge Type 

0 0 Status Acknowledge 
0 1 Pulsed Acknowledge 
1 0 Reserved 
1 1 Double Pulse Acknowledge 

The Status Acknowledge is compatible with the 68000 
family of microprocessors and the Double Pulse Acknowl
edge is compatible withe the 8086 family or 
microprocessors. 

Bit DO selects the Shift Right I Shift Left address decoding 
mode for the OMA cell only. A 1 in this bit selects the Shift 
Right mode. In this mode, when the ISCC is in the 
multiplexed bus mode, the addresses to the DMA cell 
registers is decoded from address data lines AD4 through 
ADO. AO in this bit selects the Shift Left mode In this mode, 
when the ISCC is in the multiplexed bus mode, the ad
dresses to the OMA cell registers is decoded from address 
data lines AD5 through AD1. 
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INTRODUCTION 

The ISCC uses its flexible bus to interface with a variety of 
microprocessors and microcontrollers: included are the 
68000 and 8086. 

The Z16C35 ISCC is a Superintegration form of the 
85C30/80C30 Serial Communications Controller (SCC). 
Super integration includes four OMA channels, one for 
each receiver and transmitter and a flexible Bus Interface 
Unit (BIU). The BIU supports a wide variety of buses 

ISCC BUS INTERFACE UNIT (BIU) 

The following subsections describe and illustrate the func
tions and parameters of the ISCC Bus Interface Unit. 

Overview 

The ISCC contains a flexible bus interface that is directly 
compatible with a variety of microprocessors and 
microcontrollers. The bus interface unit adds to the chip by 
allowing ease of connection to several standard bus 
configurations: among others are the 68000 and the 8086 
family microprocessors. This compatibility is achieved by 
initializing the ISCC after a reset to the desired bus con
figuration. 

The device also configures to work with a variety of other 
8- or 16-bit bus systems and is used with address/data 
multiplexed or non-multiplexed buses. In addition, the 
wait/ready handshake, the interrupt acknowledge, and the 
bus high byte/low byte selection are all programmable. 
Separate read/write, data strobe, write; read, and address 
strobe signals are available for direct system interface with 
a minimum of external logic. 

Modes Description 

There are basically two bus modes of operation: multiplexed 
and non-multiplexed. In the multiplexed bus mode, the 
ISCC internal registers are directly accessible as separate 

TECHNICAL MANUAL 

APPENDIX A 
ISCC INTERFACE TO THE 68000 
AND 8086 

including the bus types of the 680x0 and the 8086 families 
of microprocessors. 

This Application Note presents the details of Bl U operation 
for both slave peripheral and OMA modes. Included are 
application examples of interconnecting an ISCC to a 
68000 and a 8086 (These examples are currently 
under test). 

registers with their own unique hardware addresses. By 
contrast, in the non-multiplexed mode, all registers access 
through an internal pointer which first loads with the reg
ister address. Loading of the pointer is done as a data 
write. In either case, there are some external addressing 
signals. 

Chip Enable (CE) allows external selection through the 
decode of upper order address bits like accessing separate 
chips. A separate input (not part of the A015-0 bus 
connection) selects between the internal SCC and OMA 
sections of the chip. This input is AO/SCC/OMA and pro
vides direct transfers to the appropriate chip subsystem: 
either multiplexed or non-multiplexed bus mode. 

A second separate input (not part of the A015-0 bus 
connection) provides for a selection between the internal 
SCC: both channels A and B (Table A-1 ). This input is 
A 1/A/B and provides direct transfers to the appropriate 
SCC channel when AO/SCC/DMA selects the SCC: either 
multiplexed or non-multiplexed bus mode. Note that these 
two signals, A 1 /A/Band AO/SCC/OMA, are inputs when the 
ISCC is a slave peripheral: they become outputs when the 
ISCC is a bus master during OMA operations. 
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Table A-1. Accessing the ISCC Registers 

AO/SCC/DMA 

1 
1 
0 

A1/NB 

1 
0 
x 

ACCESS 

SCC Ct1annel A 
SCC Channel B 
OMA 

The following discussions assume knowledge of the SCC 
Serial Communications Controller opertions and refer to 
internal register designations. For a detailed explanation, 
refer to the SCC Technical Manual. 

Non-multiplexed Bus Operation 

When the ISCC initializes for non-multiplexed operation, 
Write Register 0 (WRO) takes on Hie form of WRO in the 
Z8530, Write Register Bit Functions (Figure A-1 ). Register 
addressing for the SCC section is (except tor WRO and 
RRO) accomplished as follows. Programming trie write 
registers requires two write operations. Reading the read 
registers requires both a write and a read operation. 

The first write is to WRO which contains three bits that point 
to the selected register (note the point high command). 
The second write is the actual control word for the selected 
register. If the second operation is a read, the selected 
register is accessed. When in ttie non-multiplexed mode, 
all registers in tt1e sec section of the ISCC, including the 
data registers. access this way. 

The pointer register automatically clears after the second 
read or write operation so WRO (or FlRO) addresses again. 
There is no direct access to the data registers. They are 
addressed through the pointer (this 1s in contrast to the 
Z8530 which allows direct addressing of the data registers 
through the C/D pin). 

A·2 

When the ISCC starts for non-multiplexed operation, reg
ister addressing for the OMA section is (except for CSAR) 
accomplished as follows. It is completely independent of 
the SCC section register addressing. Programming ltle 
write registers requires two write operations and reading 
t11e read registers requires both a write and a read operation. 
The first write is to the Command Status Address Register 
(CSAR) which contains five bits that point to the selected 
register (CSAR bits 4 - 0). The second write is t11e actual 
control word for the selected register. If the second operation 
is a read, the selected register is accessed.The pointer 
bits automatically clear after the second read or write 
operation so CSAfi addresses again. When in the 
non-multiplexed mode, all registers in the OMA section of 
the ISCC are accessed. 

Multiplexed Bus Operation 

When ttie ISCC initializes for multiplexed bus operation. all 
registers in the sec section are directly addressable with 
t11e register address occupying AD5 througt1AD1 or AD4 
through ADO (Shift Left/Stiift Rigt1t modes) 

The Shift Left/Shift F\igt1t modes for tt1e address decoding 
of the internal registers (multiplexed bus) are separately 
programmable for tt1e SCC and OMA sections. For the 
sec section, the programming and operation is the same 
as the SCC: programming occurs through Write Register 
0 (WRO), bits 1 and 0 , and Write Register Bit Functions 
(Figure A-2). The programming of the Shift Left/Shift ~1igt1t 
modes for the OMA section occurs in tt1e BCR, bit 0. In this 
case, the shift function is similar to the sec section; with 
Left Shift. the internal register addresses decode from bits 
AD5 ttirough AD1. In Right Sl1ilt, the internal register 
adcJresses decode from bits AD4 through ADO. 

During rnultiplexecJ bus mode selection, Write Register 0 
(WRO) becomes WRO in the Z8030, Write Register Bit 
Functions (Figure A-2). 



Write Register 0 (non-multiplexed bus mode) 

Io? I 06 los lo4 lo3 lo2 I 01 I ool 

TTT 
0 0 0 Register o 
0 0 1 Register 1 
0 1 0 Register 2 
0 Register 3 

0 0 Register 4 
0 Register 5 

0 Register 6 
1 Register 7 

" " " negi.ster 8 v v v 

0 0 Register 9 
0 0 Register 10 
0 Register 11 
1 0 0 Register 12 

0 Register 13 
0 Register 14 
1 Register 15 

0 0 0 Null Code 
0 0 1 Point High 
0 1 0 Reset ExVStatus Interrupts 
0 Send Abort (SOlC) 

0 0 Enable Int on Next Rx Character 
0 1 Reset Tx Int Pending 

0 Error Reset 
Reset Highest IUS 

0 0 Null Code 
0 Reset Rx CRC Checker 
1 0 Reset Tx CRC Generator 
1 1 Reset Tx Underrun/EOM latch 

* With Point High Command 

Figure A-1. Write Register 0 Bit Functions 
(Non-Multiplexed Bus Mode) 

BUS DATA TRANSFERS 

All da1a transfers to and from the ISCC are done in bytes 
regardless of whether da1a occupies the lower or upper 
byte of the 16 bit bus. Bus transfers as a slave peripheral 
are done differently from bus transfers when tt1e ISCC is 
the bus master during OMA transactions. The ISCC is 
fundamentally an 8-bit peripheral but supports 16-bit buses 
in the OMA mode. Slave peripheral and OMA transactions 
appear in the next sections. 

Data Bus Transfers as a Slave Peripheral 

When accessed as a peripheral device (when the ISCC is 
not a bus master performing OMA transfers). only 8 tiits 
transfer. During ISCC register read. the byte data present 
on the lower 8 bits of tt1e bus is replicated on the upper 8 
bits of the bus. Data is accepted by the ISCC only on t11e 
lower 8 bits of the bus. 

Write Register 0 {multiplexed bus mode) 

I o?lo6los lo4 lo3 lo2 lo1 loo! 

TT 
0 0 Null Code 
0 1 Null Code 
1 0 Select Shift left Mode } • 
1 1 Select Shift Right Mode 

0 

0 0 0 Null Code 
a a Nu!! Code 
0 0 Reset ExVStatus Interrupts 
0 Send Abort 
1 0 0 Enable Int on Next Rx Character 
1 0 1 Reset Tx Int Pending 
1 1 0 Error Reset 
1 1 Reset Highest IUS 

0 0 Null Code 
0 Reset Rx CRC Checker 

0 Reset Tx CRC Generator 
Reset Tx Underrun/EOM latch 

* B Channel Only 

Figure A-2. Write Register 0 Bit Functions 
(Multiplexed Bus Mode) 

ISCC DMA Bus Transfers 

During OMA transfers, when the ISCC is bus master. only 
byte data transfers occur. However, data transfers to or 
from the ISCC on Hie upper 8 bits of the bus or on the lower 
8 bits of the tius. Moreover, odd or even byte transfers 
activate on the lower or upper 8 bits of the bus. This is 
prograrnmablP and explained next. 

During OMA transfers to rnmnory from the ISCC, only byte 
data transfers occur. Data appears on the lower 8 bits and 
replicates on ttie upper 8 bits of the bus. Thus, the data is 
written to an odd or even byte of the system memory by 
address decoding and strobe generation. 

During OMA transfers to the ISCC from memory, byte data 
only transfers. Normally, data appears only on the lower 8 
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bits of the bus. However, the byte swapping feature 
determines which byte of the bus data is accepted. The 
byte swapping feature activates by programming the Byte 
Swap Enable bit to a 1 in the BCR. The odd/even byte 
transfer selection occurs by programming t~1e Byte Swap 
Select bit in the BCR. If Byte Swap Select is a 1, then even 
address bytes (transfers where the OMA address has 
AO= 0) are accepted on the lower 8 bits of the bus. Odd 
address bytes (transfers where the OMA address has 
AO= 1) are accepted on the upper 8 bits of the bus. If Byte 
Swap Select is a 0, then even address bytes (transfers 
where the OMA address has AO= 0) are accepted on the 
upper 8 bits of the bus. Odd address bytes (transfers 
where the OMA address has AO = 1) are accepted on the 
lower 8 bits of the bus. 

Bus Interface Handshaking 

The ISCC supports data transfers by either a data strobe 
(OS) combined with a read/write (R/W) status line, or 
separate read (RD) and write (WR) strobes. These trans
actions activate via chip enable (CE). 

ISCC programming generates interrupts upon t11e occur
rence of certain internal events. The ISCC internally pri
oritizes its own interrupts, therefore, the ISCC presents one 
interrupt to the processor even though lower priority internal 
interrupts may be pending. Interrupts are individually 
enabled or disabled. Refer to Hie sections on the 
sec core. 

Interrupt Acknowledge (INT ACK) is an input to the ISCC 
showing thatan interrupt acknowledge cycle is progressing. 
INT ACK is programmed to accept a status acknowledge, 
a single pulse acknowledge, or a double pulse acknowl
edge. This programming activates in the BCR. The double 
pulse acknowledge is compatible with 8X86 family mi
croprocessors and the status acknowledge is compatible 
with 68000 family microprocessors. 

During an interrupt acknowledge cycle, the SCC and OMA 
interrupt priority daisy chain internally resolves. Thus, the 
highest priority internal interrupt is presented to the CPU. 

CONFIGURING THE BUS 

The bus configuration programming is done in two sepa
rate steps (actually it is one operation), to enable the write 
to the Bus Configuration Register (BCR). The first operation 
that accesses the ISCC after a device reset must be a write 
to the BCR since this is the only time that the BCR is 
accessible. Before and during the write, various external 
signals are sampled to program bus configuration 
parameters. During this write, the A0/SCC//DMA pin must 
be Low. 
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The ISCC can return an interrupt vector that encodes with 
the type of interrupt pending enabled during this ac
knowledge cycle. The ISCC may request an interrupt but 
not return an interrupt vector [note that the no vector bit( s) 
in the SCC section (WR9 bit 1) and in the OMA section (ICR 
bit 5) individually control whether or not an interrupt vector 
returns by these cores]. The interrupt vector can program 
to include a status field showing the internal ISCC source 
of the interrupt. During the interrupt acknowledge cycle, 
the ISCC returns the interrupt vector when INT ACK, RD or 
OS go active and IEI is high (if the ISCC is not programmed 
for the no vector option). 

During the programmed pulsed acknowledge type (whether 
single or double), INTACK is the strobe for ttie interrupt 
vector. Thus when INT ACK goes active, the ISCC drives 
the bus and presents the interrupt vector to the CPU. When 
the status acknowledge type programs, the ISCC drives 
the bus with the interrupt vector when RD or OS are active. 

WAITRDY programs to function either as a WAIT signal or 
a READY signal using the BCR write. When programmed 
as a wait signal, it supports the READY function of 8X86 
family microprocessors. When programmed as a ready 
signal, it supports the DTACK function of 680x0 family 
microprocessors. 

The WAIT/ROY signal functions as an output when the 
ISCC is not a bus master. In this case, this signal serves to 
indicate when the data is available during a read cycle, 
when the device is ready to receive data during a write 
cycle, and when a valid vector is available during an 
interrupt acknowledge cycle. 

When the ISCC is the bus master (OMA section l1as taken 
control of the bus), the WAIT/ROY signal functions as a 
WAIT or ROY input. Slow memories and peripheral devices 
use WAIT to extend the data strobe (IDS) during bus 
transfers. Similarly, memories and peripheral devices use 
ROY to indicate valid output or that it is ready to latch 
input data. 

Address strobe programs multiplexed/non-multiplexed 
selection. In a non-multiplexed bus environment, address 
strobe (as an input) is not used but tied high through a 
suitable pull"UP resistor. Thus, no address strobe is present 
before the BCR write. Then, when write to the BCR takes 
place, the non-multiplexed mode is programmed because 
there is no address strobe before this first write to the 
device. Note that address strobe becomes an output 
during OMA operations so it is not tied directly to Vee. 



During the write operation to tr1e BCR, the A 1/A/B input is 
sampled to select the function of the WAIT/ROY pin 
(Table A-2). Wt1en the BCR Write is to the SCC Channel A 
(A 1/A//B High during the BCR write), the WAIT/ROY signal 
functions as a wait. When the BCR Write is to Channel B 
(A 1/A//B Low during the BCR write), the WAIT/ROY signal 
functions as a ready. 

Table A-2. Signals Sampled During the BCR Write 

A1/N/B 

0 

WAIT/ROY Function 

\A//\!T (8086 ROY compatible) 
READY (68000 DTACK compatible) 

This programming affects the function of the WAIT/ROY 
signal both as an input, when the ISCC is bus master 
during OMA operations, and as an output when the ISCC 
is a bus slave. 

With this programming, the ISCC is immediately configured 
to function successfully on this first and subsequent bus 
transactions. The remaining bus configuration options are 
programmed by the value written to the BCR. 

Bit 0 of the BCR controls the Shift Left/Shift Right address 
decoding modes for the OMA section. In this case, the shift 
function is similar to the SCC section. During Left Shift, the 
internal register addresses decode from bits ADS through 
AD1. During Right Shift, the internal register addresses are 
decode from bits AD4 through ADO. This function is only 
applicable in the multiplexed bus mode. 

Bits 1 and 2 of the BCR control the interrupt acknowledge 
type as shown in the Table A-3. 

Table A-3. BCR Control of Interrupt Acknowledge 

BCR bit 2 BCR bit 1 Interrupt Acknowledge 

0 
0 
0 
1 

0 
1 
1 
1 

Status Acknowledge 
Pulsed Acknowledge (single) 
Reserved (action not defined) 
Double Pulsed Acknowledge 

The Status Acknowledge remains active throughout the 
interrupt cycle and is directly compatible with the 680x0 
family interrupt handshaking. The Status Acknowledge 
signal latches with the rising edge of AS for multiplexed 
bus operation. It latches by the falling edge of the strobe 
(RD or DS) for non-multiplexed bus operation The Pulsed 
Acknowledges are timed to be active during a specified 
period in the interrupt cycle. The Double Pulsed Acknowl
edge is directly compatible wi!11 the 8x86 family interrupt 
handshaking. Refer to the timing diagrams in the ISCC 
Product Specification for details on the Acknowledge 
signal operation. 

Reserve bits 3, 4, and 5 of the BCR program as zeros. Bits 
6 and 7 of the BCR control the byte swap feature (Table A-
4). Byte swap is applicable only in OMA transfers when the 
ISCC is the bus master and only affects ISCC data ac
ceptance (transfers from memory to the ISCC). 

Table A-4. Byte Swap Control 

Enable (BCR bit 7) OMA Data Read by the ISCC 

0 lower 8 bits of bus only 
1 upper or lower 8 bits of bus 

Swap Select* 

0 0 
0 1 
1 0 
1 1 

* BCR bit6 

AO OMA Data read by the ISCC 

upper 8 bits of bus 
lower 8 bits of bus 
lower 8 bits of bus 
upper 8 bits of bus 
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APPLICATIONS EXAMPLES 

The following application examples explain and illustrate 
the methods of interfacing the ISCC to a Motorola 68000 
and an Intel 8086. 

68000 Interface to the ISCC 

Figure A-3 shows a connection of the ISCC to a 68000 
microprocessor. The 68000 data bus connects directly, or 
through bus transceivers, to the ISCC address/data bus. 
R/W and RESET also directly connect. In this example, the 
ISCC is on the lower half of the bus: DS ot tt1e ISCC 
connects to LDS of the 68000. The processor address 
lines decode to produce a chip enable for the ISCC. In 
addition, processor addresses A 1 and A2 connect to 
AO/SCC/DMA and A 1/A/B, respectively, through a tri-state 
driver. 

The driver is normally ON (enabled) but turns OFF by 
BGACK to grant the bus to ISCC for OMA transfers. This is 
done since the AO/SCC/DMA and A 1/A/B pins become 
outputs during DMA transfers and should not drive the 
system address bus. RD and WR tie iligil through indepen
dent pull-ups. They are not used in this application but 
become active outputs during OMA transfers and are not 
tied directly to Vee. 

Although not shown in Table A-5, the AO/SCC/OMA and 
A 1/A/B pins may be decoded during OMA transfers to 
identify the active OMA channel. 

Table A-5. DMA A/B Channel Decode 
--·----·-----·----· 

A1/NB AO/SCC/DMA OMA Channel 

1 1 Receiver Channel /:>,, 

1 0 Transmitter Channel A 
0 i Reu~iw;r Channel IJ 
() 0 Trnnsmitter Channel B 

-·-----·-------·---·------~---

External logic can use this information to abort a DMA in 
progress. 

For normal slave device tJus interaction, a DT ACK is 
gen.erated. WAIT/ROY is programed for ready operation 
and INT ACK programs for the status type. WAIT/ROY 
generates a DTACK for normal data transfers and interrupt 
responses. Additional logic may be required when other 
interrupt sources are present. 

During OMA transfers, the ISCC becomes bus master. 
Becoming bus master is done througl1 the RUSREQ output 
and BUSACK input signals of the ISCC. They connect to an 
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external bus arbitration circuit. This circuit performs bus 
arbitration for multiple bus master requests and generates 
bus grant acknowledge (BGACK) which controls certain 
bus drive signal sources. 

Wilen the ISCC becomes the bus master, a 32-bit address 
generation by the OMA section is output on the ISCC 
address/data bus. The lower 16 bits of this address store 
in an external latch by AS (Address Strobe). Also, the 
upper 16 bits of this address store in an external latch by 
UAS (Upper Address Strobe). With BGACK low (active) 
and with the processor address lines tri~stated, the latch 
outputs drive the system address bus. 

AS is pulled high by an external resistor. This pull-up 
insures an inactive AS (at a logic high level) when the ISCC 
is not driving this signal. Therefore, on power up or after a 
RESET, AS is inactive and programs the non-multiplexed 
bus mode on BCR write. 

In this application, the outputs of the address latches are 
connected to the address bus so that A 1 through A23 of 
the ISCC drives the system address bus (the ISCC provides 
a total of 32 address lines). AO from the address latch is 
diverted to logic which generates UDS and LOS bus 
signals from the ISCC data strobe (OS). UDS is generated 
when AO is low and LOS is generated when AO is high. The 
lower and upper data strobes are applied to the system 
bus through tri-state drivers which are enabled only when 
BGACK is active. Bus direction is now controlled by the 
ISCC R/W signal which is now an output. 

For initialization, the BCR write (the first write to the ISCC 
after RESET) is done with A2 = 0 (A1/A/B ISCC input at 
logic low). This selects the ready option of !lie WAIT/ROY 
signal to conform to the 68000 bus style. The AS signal 
programming of the non-multiplexed bus has already 
been discussed. The BCR is wril1en with COh to enable 
byte swapping. It also selects the sense of byte swapping 
witll respect to AO appropriate to this bus style and selects 
the STATUS type of interrupt acknowledge. 

8086 Interface with the ISCC 

Figure A-4 shows ttie connection of the ISCC to an 8086 
microprocessor and companion clock state generator. In 
this application, the I sec connects for multiplexed address 
access to the internal ISCC registers. AD15 througll ADO 
of the 8086 connect directly, or through a bus transceiver, 
to the corresponding AD15 through ADO address/data 
ISCC bus pins. RD and WR are directly compatible and tie 
together to form ttle read and write bus signals. 



/R'.~: o---------<--=~~-=-=r:::SET -1 
Zfu=~,-.._ ! Vee--'\/\;\,-~ /RD 

/DTACK 

015-0 

A23-1 

68000 

,/~-' I I 
- ~- Vee -1\/..fv- /WFl 

m~~ I 

/BGACK~E- • r-t;~1=--=i :::;:: 
Cl D -- .IVJ' L1Jcl1 I I Vee ! 

A15 . I ~ l I I 
I aich r-- 0 IJ ~-- • - I I ~ ;ft· 

- ~ : ___ ti,,_~~ :>· I 
·1 .. ~ ~ 

- ---- . ·--------1-~ /AS -

...-----• ---1----·- j\;-·~:-·-··-----1 /IJAS 

Address ~---··--·----.!. )•--·--· ·----1 A1/.A/B I ~_,, ·: 
Decode 'L )l.1 -..,J 1 

HiC35 

/BGACi< ·--y~---' 

-~~-[f?-·· ___ 
1 

AO/SCC/DMA 

'------------ --·-·---·-- ---- /CiS 

RlfW 1---------------------------------··----- · ---- R//W 

~g~ c-------·---------···----------·"------ ~ /!NfACI< 

/I:~~ - I 
/IPL 1 I~~~;~~! ··-···-- ---·-···-··---~ /INT 

/!PLO 1,-------1 
/BGACK 

~ ~-----~~~l 
/BGACK .,______________ q.,,.. -- /BUSREQ 

BG 1-----------·--- Ar~i~~~'on 
/BR -----·--·-··-· ·····----··-·· ---·-1 • !-- /BUSACK 

l__ --~--1 l _J 

Figure A-3. ISCC Interface to a 68000 Micmprocessor 
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/RESET /RESET 

/RD /RD 

/WR /WR 

ALE ...,,, /AS 

AD15-ADO AD15-ADO 

A7 
A1/A/B 

" System Address 
"!lo. Bus Upper AO/SCC/DMA 

D Q 
Order Bits A6 i,..-i 

~ Latch >ffiHE 

4> 
,_ 

Chip 
Select /CS 

.--1 Decode 
8086 16C35 

r 
/UAS 

\/ v 
A19-A16 D Q Q D 

Latch 
System 

Latch 
/OE Address /OE 

<; Bus Upper 1 Order Bits _..._ 

l<J-t 
Vee -'VV\ri R/W 

Vee -'VV\ri IDS 

HOLD BUS Arbitration and Timing /BUSREQ 
~/ROI/GT or Synchronization 

HLDA /BUSACK 

/INTR /INT 

/INTA /INT ACK 

ROY 
RDYTiming 

WAIT/ROY Synchronizer 

• maximum mode 

Figure A-4. ISCC Interface to an Intel 8086 Microprocessor 

A-8 



When the ISCC becomes a bus master during OMA 
operations, RD and WR of the 8086 are tri-stated wl1ich 
allows the corresponding ISCC signals to control the bus 
transactions. The sense of RESET reverses, so the ISCC 
RESET signal inverts from the reset applied to the 8086 
from the clock state generator. 

RD/WR and DS of the ISCC are inactive in this application 
and tie high. They tie high through independent pull-ups 
since these signals become active when the ISCC is bus 
master during OMA transactions. 

A::;::;urriing oiher devices in tne system, Hie ISCC ct1ip 
enable input (CE) activates from a decode of t11e address. 
In this example, Hie ISCC internally decodes addresses A 1 
through A5 and uses A6 and A7, externally. Thus. the 
address decode circuitry decodes address lines AO and 
A8 and above. The decode of AO for chip enable places 
the ISCC as an 8-bit peripheral on the lower byte of l11e bus. 
AO and the upper level address lines (including /\6 and A7) 
demultiplex from the 8086 address/data bus througl: a 
latch strobed by ALE. 

n1e demultiplexed addresses A6 and A7 connect to 
AO/SCC/DMA and A 1/A/B, respectively, of the ISCC to 
control selection of the DMA and sec diannels A and l'l. 
This connects through !tie tri-state drivers. n1ey enable 
when the 8086 is the bus master and disable when the 
ISCC is bus master. This prevents tt1e ISCC lrom improperly 
driving the system address bus since AO/SCC/DMA anrJ 
A 1/A/B become active outputs when the ISCC is the bus 
master. 

The address map for the ISCC appears in Table /\-6 !or this 
application. 

Table A-6. ISCC Address Map 

AO A1-A5 A6 A? Registers Addressed 

1 x x x ISCC not enabled 
0 0 x OMA Registers per A 1 - A5 
0 1 1 SCC Core Clmnnel A Fiegisters 
0 1 0 SCC Core Channel B Fiegisters 

Since AO specifies t11e lower byte of Hie bus and includes 
the chip enable decode, !tie internal ISCC register ad
dresses decode without AO. Thus, Table 6 implies that the 
Left Shift address decode selection is made for bott1 t11e 
SCC and OMA sections of the ISCC. The left sl1ilt selection 
is the default selection after reset. Left/Right Shift selection 
programming is discussed later. 

The ALE signal of the 8086 applies to AS of the ISCC 
through an inverting tri-state buffer. The buffer disables 
when the ISCC becomes a ~Jus master during DM/\ 

transactions. Tt1is prevents conflicts since ALE remains 
active even wl1en the 8086 is in the HOLD mode during 
DMA transfers. Now, the ISCC AS is an active output. l he 
address strobe for t11e demultiplexing latch of addresses 
AO througl1A15 connects on the ISCC side of tt1e ALE tri
state buffer. This allows t11e latch to serve two functions; to 
l1old eit11er the 8086 or the ISCC address wtien it is bus 
master. 

After reset, ALE is active and the tri-state buffer enabled. 
Ttiis supplies address strobes to ttie ISCC. The presence 
of one of these address strobes, before writina to the BCR. 
programs the ISCC to the multiplexed bus mode of op
eration. The ISCC cl1ip enable (CE) can be inactive and 
still recognize an address strobe (AS) before t11e BCR write 
(Figure 4 sl1ows open latches wt1en tt1e input strobe is low) 

Wilen the ISCC is bus master during DMA transactions, 
IJHI generates trom AO. T t1is is done from the output of the 
lower order address latct1 througt1 an inverting lri-state 
clrivc;r Tl1is driver enables only when tl1e ISCC is tt1e bus 
master. Whole word transfers are not done by t11e ISCC 
DMA, thus, BHE generated for the ISCC is always the 
inverse of AO. 

Ttie upper bus system address lines demultiplex from Hie 
8086 and the ISCC in separate latches. Like H1e 68000 
exmnple, t1igl1 order address lines from tlie ISCC latch via 
UAS (upper address strobe). The separate latcl1es drive 
the same upper order address lines. A 16 from the ISCC 
connects to the corresponding A 16 address bus line as 
derived from the 8086. l he output of the two latcties 
alternately enable depending upon bus mastership. 

Ttie diagram shows INT fron the ISCC connected to the 
8086 IN I fi input via an inverter since these signals are of 
opposite sense. In actual practice. the ISCC interrupt 
request is first processed by an interrupt priority circuit. 
I NT A (I r1terrupt Acknowledge) of the 8086 connects directly 
to the INTACK input of the ISCC. Conforming to the 8086 
style of interrupt acknowledge, the ISCC is programed to 
the Double Pulse Interrupt Acknowledge type. When this 
selection occurs. the ISCC responds lo two interrupt 
acknowledge pulses The first pulse is recognized but no 
action follows The second pulse causes ttie ISCC to go 
active on U1e data bus and return the interrupt vector to Hie 
CPU. This action also takes place witr1 the Single Pulse 
Interrupt /\cknowledge type selection, except that the bus 
goes active wit11 ttie first and only interrupt acknowledge 
pulse. 

To start. the l3CR write (first write to the ISCC after RESET) 
is done with A7 = 1 (r'\ 1/A/B ISCC input at logic high). This 
selects the wait option ot tt1e WAIT/RDY signal to conform 
to the 8086 bus style. Tt1e AS signal programming of the 
multiplexed bus was covered earlier. The BCR is written 
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with 86h to enable byte swapping, select the sense of the 
byte swapping with respect to AO (appropriate to this bus 
style), and select the Double Pulse type of interrupt 
acknowledge. 

When the ISCC begins .OMA transfers, it communicates 
requests for the bus through BUSREO and BUSACK. The 
8086 receives and grants bus requests through HOLD and 
HLDA in the minimum mode and through RO/GT in the 
maximum mode. Depending upon the system require
ments, there could be more than one potential bus master. 
Therefore, there is a requirement for a bus arbitration 
circuit. 
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The minimum mode co'nnection is relatively straightfor
ward. The maximum mode configuration requires a 
translation of the ISCC BUSREO and BUSACK signals 
into/from the 8086 RO/GT timed pulse style of handshake. 
Refer to the information on the 8086 for detailed applica
tion information. 

The ISCC WAIT/ROY output is compatible with the 8086 
clock generator ROY input except that one edge of the 
signal must be synchronous with the 8086 clock. The 
synchronization occurs through external circuitry. Refer to 
the information on the 8086 for detailed application 
information. 
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