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Combined SCSI Controller and Serial
Communications Controlier

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B The Am85CB0 is an Enhanced Serial Communi-
cations Controller {ESCC) and Small Computer
Systems Interface {SCSI) Controller

— This chip replaces both the 85C30 Serial Com-
munications Controller (SCC) and the 53C80
SCSi Controlier in functionality, while combining
the two chips inte a single package

— The sleep mode feature consumes very little
power, this fealure may be used in notebook
computer and other battery operated portable
systems

ESCC
B Fast Data Rate
— 8.192 MHz/2.048 Mb/s
— 16.384 MHz/4.096 Mb/s
B Low Power CMOS Technology
B Easily interfaced with most CPUs
— Compatible with non-multiplexed bus
B Two Independent Fuil-duplex Serial Channels
B Asynchronous Mode Features
— Programmable stop bits, clock divider, character
iength and parity
— Break detection/divider
— Error detection for framing, overrun and parity
B Synchronous Mode Features
— Supports IBM BISYNG, SDLC, SDLC Loop,
HDLC and ADCCP Protocols
— Programmable CRC generators and checkers

~ SDLC/HDLC support includes frame control,
zero insertion and deletion, abor, and
residue handling

-~ External sync mode is supported on Channel A
only

B Enhanced ESCC functions support high-speed
frame reception using DMA

— 14-bit frame byte counter
— 10 x 19 SDLC/HDLC Frame Status FIFO
— Independent Control on both channels

— Enhanced operation does not aliow special
receive conditions to lock the three-byte DATA
FIFO when the 10 x 19 FIFQ is enabled

B Local Loopback and Auto Echo Modes
H Internal or External Character Synchronization

H 2 Mb/s FM Encoding Transmit and Receive
capability using Internal DPLL for 16.384 MHz
product

W Internal Synchronization between RxC to PCLK
and TxC to PCLK

— This allows the user to eliminate external
sychronization hardware required by the NMOS
device when transmitling or receiving data at the
maximum rate of 1/4 PCLK frequency

SCSI Interface

B - Asynchronous interface to 1.5 megabytes per
second

Supports Initiator and Target roles

Parity generation with optional checking
Supports Arbitration

Direct control of all bus signals

High-current outputs drive SCSI Bus directly

Implements Glitch Eater circuitry that filters
glitches upto 30 ns on the SCSI Bus

CPU Interface Supports

— Memory or I/O-mapped interface
— DMA or programmed /O

- Normal! or Block mode DMA

— Opticnal CPU interrupts

Pubdication # 12582 Rev. C Amendment /0
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BLOCK DIAGRAM

B8aud » TxDA
Ge':::gtor ‘Transmitter RxDA
Receiver TTCA
ESCC SECTION ps—
Internal Channel — : 10x19 Bit o
r——n Control A E;;a:ne
i i atus
| Do-Dr i Logic Registers : D |l . SYNCA
<::L—:‘:Zsf> it ik Sopie! Jor>FTSA
Logic
{ —— B?J:Llio <| internal Bus Channel A o :I:m
l AB {} {}
| DIC Interrupt | g Interrupt Channel
| CH Controly | Control B | —» Tx0B
| RD Lines| — | Logic Registers le——— RxDB
L] ™R — be— RTCE
: | T T T Channel B pe—s TAXCE
| { +5V GND PCLK __——_—> o
l ! 1 pe— CTSE
I | BCDhB
4 [ | I L
[ DRQ, EGF, 1
| ACK IRG CPY Ao, As, Az
I AN 0 INTERFACE &,
b (R | ﬁ ________ ]
or Interrupt Address
EOP, DRQ Register D‘T_‘;‘;'c“g SCSI SECTION

K 3

: 3

: 3

Bus and Initiator Current Targel Select Current
pode Statas || Command || SCSI Data || Command || Enable || P02 |} sCs) Data | | Dat2 Output
egister Register Register Register Register Register g Register Register
NS
) o Bus Phase [ | ldentification Parity
DMA Parity Arbitration Comparison| { Comparison Generator
Control Checking Logic
(Start DMA |
send, start |
DMA target |
receive, start
DMA initiator e— - - ————
receive)

Block Diagram

12582C-0968

Ams85C80



PRELIMINARY

AMD n

GENERAL DESCRIPTION

The AmM85C80 is an Enhanced Serial Communications
Controller and SCSI Interface Controller. The chip re-
places both Am85C30 and Am53C80 in tunctionality,
while combining the two chips into a single package.

ESCC

The Enhanced Serial Communications Controller
(ESCC) is a high-speed, low-power, multi-protocol com-
munications peripheral designed for use with 8- and
16-bit microprocessors. It has two independent, full du-
plex channels and functions as a serial-to-parallel, paral-
lel-to-serial converter/controller. AMD’s proprietary en-
hancements make the ESCC easier to interface and
more effective in high-speed applications by reducing
software overhead and eliminating the need for some ex-
ternal glue logic.

The ESCC is easy to use due to a variety of sophisticated
internal functions, including on-chip baud rate genera-
tors, digital phase-locked loops and crystal oscillators
which dramatically reduce the need for external logic.
The device can generate and check CRC codes in any
SYNC mode, and can be programmed to check data in-
tegrity in various modes. The ESCC also has facilities for
modem controls in both channels. tn applications where
these controls are not needed, the modem controls can
be used for general-purpose 1/O.

This versatile device supports virtually any serial data
transfer application such as laser beam printers, net-
works, modems, cassettes and tape drives. The ESCC is
designed for non-multiplexed buses and is easily inter-
faced with most CPUs, such as 80188, 80186, 80286,
8080, Z80, 6800, 68000 and MULTIBUS.

Enhancements which allow the ESCC to be used more
effectively in high-speed applications include:

B a 10 x 19 bit SDLC/HDLC frame status FIFO array
M a 14-bit SDLC/HDLC frame byte counter

B automatic SDLC/HDLC opening frame flag
transmission

B TxD pin forced High in SDLC NRZI mode after
closing flag

B automatic SDLC/HDLC Tx underrun/EOM flag reset

B automatic SDLC/HDLC Tx CRC generator
reset/preset

8 RTS synchronization to closing SDLC/HDLC flag
8 DTR/REQ deactivation delay significantly reduced

8 external PCLK to RxC or TxC synchronization
requirement eliminated for PCLK divide-by-four
operation

B 16 MHz operation

Other enhancements to improve the ESCC interface ca-
pabilities include:

B write data valid setup time to falling edge of WR
requirement eliminated

W reduced INT response time

B reduced access recovery time (trc) to 3 PCLK best
case (3 1/2 PCLK waorst case)

B improved Wait timing
M write registers WR3, WR4, WR5, and WR10 made
readable

B lower priority interrupt masking without INTACK
W complete SDLC/HDLC CRC character reception
W Sleep mode feature saves all ESCC registers

SCsl

The Small Computer Systems Interface (SCSI) Intertace
Controiler is a CMOS device designed to accommodate
the SCS1 as defined by the ANSI X3T9.2 committee. The
AmM85C80 operates in both the Initiator and Target roles
and can, therefore, be used in host adaptor, host pon,
disk drive, and formatter designs. This device supports
Arbitration, including Reselection. Special high-current
open-collector output drivers, capable of sinking 48 mA
at 0.5 V, allow for direct connection to the SCSt Bus.

The Am85CG80 communicates with the system micropro-
cessor as a peripheral device. The chip is controlled by
reading and writing several internal registers which may
be addressed as standard or memory-mapped /0. Mini-
mal processor intervention is required for DMA transfers
because the Am85CB0 controls the necessary hand-
shake signals. The Am85C80 interrupts the CPU when it
detects a bus condition that requires attention. Normal
and Block mode DMA is provided to match many popular
DMA controllers.

Am85C80 3-5
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CONNECTION DIAGRAM
Top View
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Pin 1 is marked for orientation.
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CONNECTION DIAGRAM
Detailed Internal
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ORDERING INFORMATION

Commodity Products

AMD commodity products are available in several packages and operating ranges. The ordering number
{Valid Combination} is formed by a combination of:

Am85C80  _.g J

l OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

TEMPERATURE RANGE

C = Commercial {0 to +70°C)

PACKAGE TYPE
J = 68-Pin Plastic Leaded Chip Carrier (PL 068)

SPEED OPTION

Am85C80

DEVICE NUMBER/DESCRIPTION

Enhanced Serial Communications

and SCSI Controller

Valid Combinations

Am85C80-8
Am85CB0-16

JG

-8=8.192 MHz
-16= 16.384 MHz

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations and to check on newly
released combinations.

Am85C80
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PIN DESCRIPTION

ESCC
RTxCA, RTxCB
Receive/Transmit Clocks (inputs; Active Low)

These pins can be programmed in_several different
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 of the digital phase-
locked loop. RTxCA can also be programmed tor use
with the SYNCA pin as a crystal oscillator. The receive
clock may be 1, 16, 32, or 64 times the data rate in asyn-
chronous modes.

TRxCA, TRxCB
Transmit/Receive Clocks
{inputs/Outputs; Active Low)

These pins can be_programmed in several ditferent
modes of operation. TRxC may supply the receive clock
or the transmit clock in the input mode or supply the out-
put of the digital phase-locked loop, the crystal oscillator,
the baud rate generator, or the transmit clock in the out-
put mode.

Channel Controls for Modem, DMA,
or Other

DCDA, DCDB
Data Carrier Detect (Inputs; Active Low)

These pins function as receiver enabiles if they are pro-
grammed as Auto Enables; otherwise, they may be used
as general-purpose input pins. Both are Schmitt-trigger
buffered to accommodate slow rise-time signals. The
ESCC detects pulses onthese pins and may interrupt the
CPU on both logic level transitions.

DTR/REQA, DTR/REQB
Data Terminal Ready/Request
{Outputs; Active Low)

These outputs follow the inverted state programmed into
the DTR bit in WR5. They can alsc be used as
general-purpose outputs or as Request Lines for a DMA
controller.

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 resel
in the asynchronous mode and Auto Enable is on, the
sighal goes High after the transmitter is empty. In SYNC
mode or in asynchronous mode with Auto Enable off, the
RTS pins strictly foliow the inverted state of the RTS bit.
Both pins can be used as general-purpose outputs.

SYNCA
Synchronization (Input/Output; Active Low)

This pin can act either as input, output, or pan of the crys-
tal osciltator circuit. In the Asynchronous Receive mode
{crystal oscillator option not selected), this pin is input
similarto DCD. Inthis mode, transitions onthis line atfect
the state of the Sync/Hunt status bits in Read Register 0
but have no other function.

In External Synchranization mode with the crystal oscil-
lator not selected, this line also acts as an input. In this
mode, SYNCA must be driven Low two receive clock
cycles afterthe last bit inthe SYNC character is received.
Character assembly begins on the rising edge of the
receive clock immediately preceding the activation of
SYNCA,

In the Internal Synchronization mode (Monosync and
Bisync) with the crystal oscillator not selected, this pin
acts as an output and is active only during the part of the
receive clock cycle in which SYNC characters are
recognized. The SYNC condition is not latched, so this
output is active each time a SYNC pattern is recognized
(regardless of character boundaries). In SDLC mode,
this pin acts as an output and is valid on receipt of aflag.

W/REGA, W/REQB

Wait/Request (Outputs; Open drain when
programmed for a Wait function, driven High or
Low when programmed for a Request function)
These dual-purpose outputs may be programmed as
Request lines for a DMA controller or as Wait lines to
synchronize the CPU to the ESCC data rate. The reset
state is Wait.

Control

A/B

Channel A/Channel B Select (Input)

This signal selects ihe channel in which the read or write
operation occurs.

CE1

Chip Enable (Input; Active Low)

This signal selects the ESCC for a read or write
operation.

D/C

Data/Control Select (Input)

This signal defines the type of information transferred to
or from the ESCC. A High means data is transterred; a
Low indicates a command is transferred.

Am85CB0 3-9
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PIN DESCRIPTION (continued)

Interrupt

INT

Interrupt Request (Qutput; Active Low,

Open Drain)

This signal is activated when the ESCC requests an
interrupt.

INTACK
Interrupt Acknowledge (Input; Active Low)

This signal indicates an active interrupt acknowledge cy-
cle. When RD becomes active, the ESCC places an in-
terrupt vector on the data bus. INTACK is latched by the
rising edge of PCLK.

Serial Data

RxDa, RxDB
Receive Data (Inputs; Active High)

These input signals receive serial data at standard TTL
levels.

TxDA, TxDB
Transmit Data (Outputs; Active High)

These output signals transmit serial data at standard
TTL levels.

Miscellaneous

GND
Ground

vDD
+> Volts

PCLK
Clock (Input)

This is the master ESCC clock used to synchronize inter-
nal signals. PCLK is not required to have any phase rela-
tionship with the master system ciock. PCLK is a TTL-
level signal. Maximum transmit rate is 1/4 PCLK.

3-10
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PIN DESCRIPTION (Continued)

Scsl
Microprocessor Interface Signhals

Ao—-Az
Address Lines (Input)

These signals are used with CE2, RD or WHR to address
all internal registers.

CE2
Chip Enable (Input, Active Low)

CE2 enables a read or write of the SCSI controiler inter-
nal register selected by Ac—Az.

DACK
DMA Acknowledge (Input, Active Low)

DACK resets DRQ and selects the data register for input
or output data transfers.

DRQ
DMA Request (Output)

DRQ indicates that the data register is ready to be read
or written. DRQ occurs only if DMA mode is TRUE inthe
Command Register. DRQ is cleared by DACK.

EOP
End of Process (Input, Active Low)

EOPis usedtoterminate a DMA transfer. if asserted dur-
ing a DMA cycle, the current byte will be transferred, but
no additional bytes will be requested.

IRQ

Interrupt Request (Output)

IRQ alerts a microprocessor of an error condition or an
event completion.

RESET
Reset (Input, Active Low)

RESET clears allthe SCSI controller registers. It does not
force the SCSI RST signal to the active state.

SCSI Interface Signals

The following signals are ali bidirectional, active-Low,
open-collector signals. With 48-mA sink capability, all
pins interface directly with the SCSI Bus.

ACK
Acknowledge (Input/Output; Open Collector,
Active Low)

Driven by an Initiator, ACK indicates an acknowledg-
ment for a REQ/ACK data-transfer handshake. In the
Target role, ACK is received as a response to the REQ
signal.

ATN
Attention (Input/Output; Open Coliector,
Active Low)

Driven by an Initiator, ATN indicates an Attention condi-
tion. This signal is received in the Target role.

BSY
Busy (input/Output; Open Collector, Active Low)

This signalindicates that the SCSI Bus is being used and
can be driven by both the Initiator and the Target device.

(75
Controi/Data (Input/Output; Cpen Collector,
Active Low)

A signal driven by the Target, C/D indicates Control or
Data information is on the Data Bus. This signal is re-
ceived by the Initiator.

Vo
Input/Qutput (Input/Output; Open Collector,
Active Low)

170 is a signal driven by a Target which controls the direc-
tion of data movement onthe SCSI Bus. TRUE indicates
input to the intitiator. This signal is also used to distin-
guish between Selection and Reselection phases.

MSG
Message (Input/Output; Open Collector, Active Low)

MSG is a signal driven by the Target during the Message
phase. This signal is received by the Initiator.

REQ
Request (Input/Qutput; Open Collector, Active Low)

Driven by a Target, REQ indicates a request for a REQ/
ACK data-transfer handshake. This signal is received by
the Initiator.

RST
SCSI Bus RESET (Input/Output; Open Coilector,
Active'Low)

The RST Signal indicates an SCSI Bus RESET condition.
An internai 30 pA pull up transistor is built-in to prevent
spurious interrupts.

DBs-DB 7, DBP
Data Bits, Parity Bit (Input/Qutput; Open Collector,
Active Low)

These eight data bits (DBo-DB 7), plus a parity bit (DBP)
form the Data Bus. DB7 is the most significant bit (MSB)
and has the highest priority during the Arbitration phase.
Data parity is odd. Parity is always generated and option-
ally checked. Parity is not valid during Arbitration.

SEL

Select (Input/Output; Open Collector, Active Low)

SEL is used by an Initiator to select a Target, or by a Tar-
get to reselect an Initiator.

Am85C80
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PIN DESCRIPTION {(continued)

Common CPU Interface Signals

RD

Read (Input; Active Low)

This signal indicates a read operation and when
AmMB5C80 is selected, enables the Data Bus Drivers.
During the interrupt acknowledge cycle for ESCC, this
signal gates the interrupt vector onto the bus if the ESCC
is the highest priority device requesting an interrupt. It
also selects the SCSI input data register when used with
DACK.

WR

Write (Input; Active Low)

When Am85C80 is selected, along with either CE1 or
CE2, this signal indicates a write operation. The coinci-
dence of RD and WRis interpreted as a resettor ESCC. It
also selects the SCS! output data register when used
with DACK.

Do—D:
Data (Input/Output; Active High)

Common data lines for ESCC and SCS!. These lines
transfer data into and out of the Am85C80.

3-12
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SCSi FUNCTIONAL DESCRIPTION

General

The Small Computer Systems interface (SCSI) device
appears as a set of eight registers to the controlling CPU.
By reading and writing the appropriate registers, the
CPU may initiate any SCSI Bus activity or may sample
and assert any signal on the SCSI Bus. This allows the
user to implement all or portions of the SCSI protocol in
software. These registers are read (written) by activating
CE2 with an address on Ac—A: and then issuing an RD
(WR) pulse. This section describes the operation of the
internal registers.

Table 1. Register Summary

A
A;| A| A] RW Register Name
o0|l0] 0| R Current SCSI Data
0joj 0] W QOutput Data
o}l 0] 1 RW Initiator Command
ol 1]0 R/W Mode
of 1] 1 R/W Target Command
1{ol 0| R Current SCSI Bus Status
1100 W Select Enable
11 0] 1 R Bus and Status
11 0] 1 w Start DMA Send
1]1] 0] R Input Data
111} 0] W Start DMA Target Receive
11171 1 R Reset Parity/Interrupts
1] 1] 1 W Start DMA Initiator Receive

Data Registers

The data registers are usedto transfer SCSI commands,
data, status, and message bytes between the micropro-
cessor Data Bus and the SCSI Bus. The Am85C80 does
not interpret any information that passes through the
data registers. The data registers consist of the trans-
parent Current SCSI Data Register, the Output Data
Register, and the Input Data Register. User note: a one
in a_register means the pin is Low. For example, when
the ATN Pin is Low, ATN in the bus and status register
will be High.

Current SCSI Data Register—Address 0
(Read Only)

The Current SCSI Data Register is a read-only register
that allows the microprocessor to read the active SCSI
Data Bus. This is accomplished by activating CE2 with an
address on Ax>-Ao of 000 and issuing an RD pulse. If par-
ity checking is enabled, the SCSI Bus parity is checked at
the beginning of the read cycle. This register is used dur-
ing a programmed /O data read or during Arbitration to
check for higher priority arbitrating devices. Parity is not
guaranteed valid during Arbitration.

pB2 DB1 DBo
12582C-099A
Figure 1. Current SCSI Data Register

DBy DBs DBs DB4 DB3

Output Data Register—Address 0 (Write Only)

The Qutput Data Register is a write-only register that is
used to send data to the SCSI Bus. This is accomplished
by either using a normal CPU write, or under DMA con-
tro!, by using WR and DACK. This register is also used 1o
assert the proper ID bits or the SCSI Bus during the Arbi-
tration and Selection phases.

DBy DBe DBs DBs4 DB3 DBz DB1 DBo
12582C—0D05A
Figure 2. Output Data Register

input Data Register—Address 6 (Read Only)

The Input Data Register is a read-only register that is
used to read latched data from the SCSI Bus. Data is
latched either during a DMA Target receive operation
when ACK goes active or during a DMA Initiator receive
when REQ goes active. The DMA Mode bit {port 2, bit 1)
must be set before data can be latched in the input Data
Register. This register may be read under DMA control
using RD and DACK. Parity is optionally checked when
the Input Data Register is loaded.

D22 DB1 [OBg

12582C—-006A
Figure 3. Input Data Register

DBy DBs DBs DB4a DB3

Am85C80
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Initiator Command Register—Address 1
(Read/Write)

The Initiator Command Register is a read/write register
that is used to assert certain SCSI| Bus signals, to moni-
torthose signals, and to monitor the progress of bus arbi-
tration. Many of these bits are significant only when be-
ing used as Initiators; however, most can be used during
Target role operation.

Assert AIP LA Assert Assert Asserl Assert Assert

RST ACK BSY SEL ATN Data
Bus

12582C-007A
Figure 4-1. initiator Command Register—Register Read

7 6 5 4 3 2 1 0

¢

Assert Assert Assert Assert Assert

ACK BSY SEL ATN Data
Bus

12582C-D0BA
Figure 4-2. Initiator Command Register—Register Write

Assert Test  Diff
RST Mode Enbl

The following describes the operation of all bits in the
Initiator Command Register.

Bit 7—Assert RST

Whenever a one is written to bit 7 of the Initiator Com-
mand Register, the RST signal is asseried on the SCSi
Bus. The RST signal will remain asserted until this bit is
reset or until an external RESET occurs. After this bit is
set (1), IRQ goes active and all internal logic and control
registers are reset (except for the interrupt latch and the
Assert RST bit). Writing a zero to bit 7 of the Initiator
Command Register de-asserts the RST signal. Reading
this register simpiy reflects the status of this bit.

Bit 6—AIP (Arbitration in Progress) (Read Bit)

This bit is used to determine if Arbitration is in progress.
For this bit to be active, the Arbitrate bit (port 2, bit 0)
must have been set previously. It indicates that a Bus-
Free condition has been detected and that the chip has
asserted BSY and the contents of the Output Data Regis-
ter (port 0) onto the SCSI Bus. AIP will remain active until
the Arbitrate bit is reset.

Bit 6—Test Mode (Write Bit)

This bit may be written during a test environment to
disable all output drivers, effectively removing the
AmB5CS80 from the circuit. Resetting this bit returns the
part to normal operation.

Bit 5—LA {Lost Arbitration) (Read Bit)

This bit, when active, indicates that the Am85C80 de-
1ected a Bus-Free condition, arbitrated for use ot the bus
by asserting BSY and its ID on the Data Bus, and lost Ar-

bitration due to SEL being asserted by another bus de-
vice. Forthis bit1o be active, the Arbitrate bit (port 2, bit 0)
must be active.

Bit 5—Diff Enbl (Differential Enable) (Write Bit)

This bit should be writlen with a zero for proper
operation.

Bit 4—Assert ACK

This bit is used by the bus initiator to assert ACK on the
SCSI Bus. In order to assert ACK, the Targetmode bit
{port 2, bit 6) must be False. Writing a zero to this bit re-
sets ACK on the SCSI Bus. Reading this register simply
reflects the status of this bit.

Bit 3—Assert BSY

Writing a one (1) into this bit position asserts BSY onto
the SCSI Bus. Conversely, a zero resets the BSY signal.
Asserting BSY indicates a successful selection or
reselection and resetting this bit creates a Bus-Discon-
nect condition. Reading this register simply reflects the
status of this bit.

Bit 2—Assert SEL

Writing a one (1) into this bit position asseris SEL onto
the SCSI Bus. SEL is normally asserted after Arbitra-
fion has been successfully completed. SEL may be de-
asserted by resetting this bit to a zero. A read of this
register simply reflects the status of this bit.

Bit 1—Assert ATN

ATN may be asserted on the SCSI Bus by setting this bit
toaone (1) if the Targetmode bit (port 2, bit 6) is False.
ATN is normally asseried by the initiator {o request a
Message Out bus phase. Note that since Assert SEL and
Assert ATN are in the same register, a select with ATN
may be implemented with one CPU write. ATN may be
de-asserted by resetting this bit to zero. A read of this
register simply refiects the status of this bit.

Bit 0—Assen Data Bus

The Assert Data Bus bit, when set, allows the contents of
the Qutput Data Register to be enabled as chip outputs
on the signals D DBo-DB>. Parity is also generated and
asserted on DBP.

When connected as an initiator, the outputs are only
enabled if the ngetmode bit (port 2, bit 6) is False, the
received signal /O is False, and the phase signals (C/D
/0, and MSG) match the contents of the Assert C/D,
Assert 70, and Assert MSG in the Target Command
Register.

This bit should also be set during DMA send operations.

Mode Register—Address 2 (Read/Write)

The Mode Register is used to controlthe operation of the
chip. This register determines whetherthe Am85C80 op-
erates as an Initiator or a Target, whether DMA transfers
are being used, whether parity is checked, and whether
interrupts are generated on various external conditions.
This register may be read to check the value of these

3-14
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internal control bits. Figure 5 describes the operation of
these control bits.

Block Target Enbl Enbi Enbl Monitor DMA Asbi-
Mode Mode ParitK Parity EOP Busy Mode trate
DMA Check- Inter- Inter-

"9 rupt rupt 12582C—009A

Figure 5. Mode Register

Bit 7—Block Mode DMA

The Block Mode DMA bit controls the characteristics of
the DMA DRQ-DACK handshake. When this bit is reset
(0) and the DMA Mode bit is active (1), the DMA hand-
shake uses the normal interlocked handshake, and the
rising edge of DACK indicates the end of each byte being
transferred. In block mode operations, Block Mode DMA
bit set (1), and DMA Mode bit set (1}, the end of RD or WR
signifies the end of eachbyte transferred and DACK is al-
lowed to remain active throughout the DMA operation.
Ready can then be used to request the next transter.

Bit 6—Target Mode

The Targetmode bit allows the Am85C80 to operate as
either an SCSI Bus Initiator, bit reset (0}, or as an SCSI
Bus Target device, bit set (1). Inorder for the signals ATN
and ACK to be asserted on the SCSI Bus, the Target-
mode bit must be reset {0). In order for the signals C/D,
{70, MSG, and REQto be asserted on the SCSI Bus, the
Targetmode bit must be set (1).

Bit 5—Enable Parity Checking

The Enable Parity Checking bit determines whether par-
ity errors will be ignored or saved in the parity error latch.
If this bit is reset (0), parity will be ignored. Conversely, it
this bit is set (1), parity errors will be saved.

Bit ——ENABLE PARITY INTERRUPT

The Enable Parity Interrupt bit, when set (1), will cause
an interrupt (IRQ) to occur if a parity error is detected. A
parity interrupt will only be generated if the Enable Parity
Checking bit (bit 5) is also enabled (1).

Bit 3—Enable EOP Interrupt

The Enable EOP Interrupt bit, when set (1), causes anin-
terrupt to occur when the EOP (End of Process) signalis
received from the DMA controller logic.

Bit 2—Monitor Busy

The Monitor Busy bit, when True (1), causes an interrupt
to be generaled for anunexpected loss of BSY. Whenthe
interrupt is generated due to loss of BSY, the lower six
bits of the Initiator Command Register are reset (0) and
all signals are removed trom the SCSI Bus.

Bit 1—DMA Mode

The DMA Mode bit is normally used to enable a DMA
transfer and must be set (1) prior to writing ports 5
through 7. Ports 5 through 7 are used to start DMA trans-
fers. The Targetmode bit (port 2, bit 6) must be consis-

tent with writes to port 6 and 7 [i.e., set (1) for a write to
port 6 and reset (0) for a write to port 7). The control bit
Assert Data Bus (port 1, bil 0) must be True (1) for all
DMA send operations. In the DMA mode, REQ and ACK
are automatically controlled.

The DMA Mode bit is not reset upon the receipt of an
EOP signal. Any DMA transfer may be stopped by writing
a zero into this bit location; however, care must be taken
not to cause CE2 and DACK to be active simultaneously.

Bit 0—Arbitrate

The Arbitrate bit is set (1) to start the Arbitration process.
Prior to setting this bit, the Qutput Data Register should
contain the proper SCSI device 1D value. Only one data
bit should be active for SCSI Bus Arbitration. The
AmB85C80 will wait for a Bus-Free condition before enter-
ing the Arbitration phase. The results of the Arbitration
phase may be determined by reading the status bits LA
and AIP (port 1, bits 5 and 6, respectively).

Target Command Register—Address 3
(Read/Write)

When connected as a target device, the Target Com-
mand Register allows the CPU to control the SCSI Bus
information Transfer phase and/or to assert REQ simply
by writing this register. The Targetmode bit (port 2, bit 6)
must be True (1) for bus assertion to occur. The SCSI
Bus phases are described in Table 2.

Table 2. SCSI Information Transfer Phases

Assert | Assort | Assert
Bus Phase 7o CiD MSG
Data Out 0 0 0
Unspecified 0 0 1
Command 0 1 o]
Message Out 0 1 1
Data in 1 0 0
Unspecified 1 o 1
Status 1 1 0
Message In 1 1 1

When connected as an Initiator with DMA Mode True, if
the phase lines (I/O, C/D, and MSG) do not match the
phase bits in the Target Command Register, a phase-
mismatch interrupt is generated when REQ goes active.
In order to send data as an Initiator, the Assert /0, Assert
C/D, and Assert MSG bits must match the corresponding
bits inthe Current SCS! Bus Status Register (port 4). The
Assert REQ bit (bit 3) has no meaning when operating as
an Initiator.

Last X X X  Assert Assert AEE" Asign
Byte MSG CD 1O

REQ
Sent
12582C-010A
Figure 6. Target Command Register

The Am85C80 uses bit 7 of the SCSI Target Command
Register to determine when the last byte of a DMA

Am85Ca0
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transier is sent to the SCSI bus. This flag is necessary
since the end of DMA bit in the Bus and Status Register
only indicates when the [ast byte was received from the
DMA.

Current SCSI Bus Status Register—
Address 4 (Read Only)

The Current SGSI Bus Status Register is a read-only
register that is used to monitor seven SCSI Bus control
signals plus the Data Bus parity bit. For example, an In-
itiator device can use this register to determine the cur-
rent bus phase and to poll REQ tor pending data trans-
fers. This register may also be used to determine why a
particular interrupt occurred. Figure 7 describes the Cur-
rent SCSI Bus Status Register.

REQ MSG CID VWO SEL DBP
12582C-011A
Figure 7. Current SCSI Bus Status Register

RST BSY

The AMB5C80 uses bit 7 of this register to determine
when the last byte of a DMA transfer is sent to the SCSI
bus. This flag is necessary since the end of DMAbitinthe
Bus and Status Register only reflects when the last byte
was received from the DMA.

Select Enable Register—Address 4
(Write Only)

The Select Enable Register is a write-only register which
is used as a mask to monitor a signal 1D during a
selection attempt. The simultangous occurrence of the
correct ID bit, BSY False, and SEL True will cause an in-
terrupt. This interrupt can be disabled by resetting all bits
in this register. If the Enable Parity Checking bit (port 2,
bit 5) is active {1), parity will be checked during selection.

DB7 DBs Bs DB4 DBz DBz DB1 DBo

12582C-012A
Figure 8. Select Enable Register

Bus and Status Register—Address 5
(Read Only)

The Bus and Status Register is a read-only register that
can be used to monitor the remaining SCSI control
signals not found in the Current SCSi Bus Status Reg-
ister (ATN and ACK), as well as six other status bits. In-
dividual descriptions of each bit of the Bus and Status
Register foliow.

7 6 5 4 3 2

—
o

End DMA Parity Inter- Phase Busy ATN ACK

of Re- Error rupt Match Error
DMA quest e-
guest
Active 12582C-013A

Figure 9. Bus and Status Register

"~ Bit 7—End of DMA Transfer

The End Of DMA Transfer bit is set if EOP, DACK, and
either RD or WR are_simultaneously active for at least
100 ns. Since the EOP signal can occur during the 2 last
byte sent to the Quiput Data Register (port 0), the REQ
and ACK signals should be monitored to ensure that the
last byte has been transferred. This bit is reset when the
DMA Mode bit is reset (0) in the Mode Register (port 2).

Bit 6—DMA Request

The DMA Request bit allows the CPU to sample the out-
put pin DRQ. DRQ can be cleared by asserting DACK or
by resetting the DMA Mode bit (bit 1) in the Mode Regis-
fer (port 2). The DRQ signal does not reset when a
phase-mismatch interrupt occurs.

Bit 5—Parity Error

This bit is set if a parity error occurs during a data receive
or adevice selection. The Parity Error bit can only be set
(1) if the Enable Parity Check bit {port 2, bit 5) is active
{1). This bit may be cleared by reading the Reset Parity/
Interrupt Register (port 7).

Bit 4—Interrupt Request Active

This bit is set it an enabled interrupt condition occurs. It
reflects the current state of the IRQ output and can be
cleared by reading the Reset Parity/Interrupt Register
{port 7).

Bit 3—Phase Match

The SCSl signals, MSG, C/D, and /O, represent the cur-
rent Information Transfer phase. The Phase Match bit in-
dicates whether the current SCSI Bus phase matches
the lower 3 bits of the Target Command Register. Phase
Match is continuously updated and is only significant
when operating as a Bus Initiator. A phase match is re-
quired for data transters to occur on the SCSI Bus.

Bit 2—Busy Error

The Busy Error bit is active if an unexpected loss of the
BSY signal has occurred. This latch is set whenever the
Monitor Busy bit (port 2, bit 2) is True and BSY is False.
Anunexpected loss of BSY will disable any SCSI outputs
and will reset the DMA MODE bit (port 2, bit 1).

3-16
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Bit 1—ATN

This bit reflects the condition of the SCS! Bus contral
signal ATN. This signal is normally monitored by the
Target device.

Bit 0—ACK

This bit reflects the condition of the SCSI Bus control
signal ACK. This signal is normally monitored by the
Target device.

DMA Registers

Three write-only registers are used to initiate ali DMA ac-
tivity. They are Start DMA Send (port 5), Start DMA Tar-
get Receive (port 6), and Start DMA Initiator Receive
(port 7). Simply writing these registers starts the DMA
transfers. Data presented to the Am85C80 on signals
Do-D7 during the register write is meaningless and has
no effect on the operation. Prior to writing these regis-
ters, the Block Mode DMA bit (bit 7), the DMA Mode bit
{bit 1) and the Targetmode bit (bit 6} in the Mode Register
{port 2) must be appropriately set. The individuai regis-
ters are briefly described as follows.

Start DMA Send—Address 5 (Write Only)

This register is written to initiate a DMA send, from the
DMA to the SCSI Bus, for either Initiator or Target role
operations. The DMA Mode bit (port 2, bit 1) must be set
prior to writing this register.

Start DMA Target Receive—Address & (Write Only)

This register is written to initiate a DMA receive—from
the SCSI Bus to the DMA—for Target operation only.
The DMA Mode bit {bit 1) and the Targetmode bit (bit 6) in
the Mode Register (port 2) must both be set (1) prior to
writing this register.

Start DMA Initiator Receive—Address 7
{Write Only)

This register is written to initiate a DMA receive—from
the SCSI Bus to the DMA, for Initiator operation only. The
DMA Mode bit (bit 6) must be False (0) inthe Mode Reg-
ister (port 2) prior to writing this register.

Reset Parity/Interrupt—Address 7 (Read Only)

Reading this register resets the Parity Error bit (bit 5), the
Interrupt Request bit (bit 4), and the Busy Error bit (bit 2)
in the Bus and Status Register (port 5).

On-Chip SCSI Hardware Support

The Am85C80 is easy to use because of its simple archi-
tecture. The chip allows direct control and monitoring of
the SCSI Bus by providing a latch for each signal. How-
ever, portions of the protocol define timings that are
much too quick for traditional microprocessors to control.
Therefore, hardware support has been provided for DMA
transfers, bus arbitration, phase-change monitoring, bus
disconnection, bus reset, parity generation, parity check-
ing, and device selection/reselection.

Arbitration is accomplished using a Bus-Free filter to
continuously monitor BSY. If BSY remains inactive for at
ieast 400 ns, then the SCSi Bus is considered free and
Arbitration may begin. Arbitration will begin if the bus is
free, SEL is inactive, and the Arbitration bit (port 2, bit 0)
is active. Once arbitration has begun (BSY asserted), an
arbitration delay of 2.2 us must elapse before the Data
Bus can be examined to determine if Arbitration has
been won. This delay must be implemented in the con-
trolling software driver.

The Am85C80 has no clock. Delays such as bus-free de-
lay, bus-set delay, and bus-settle delay are implemented
using gate delays. These delays may differ betweende-
vices because of inherent process variations, but are
well within the proposed ANSI X3T9.2 specification.

Interrupts

The Am85C80 provides an interrypt output (IRQ) to indi-
cate a task completion or an abnormal bus occurrence.
The use of interrupts is optional and may be disabled by
resetting the appropriate bits in the Mode Register (port
2) or the Select Enable Register (port 4).

When an interrupt occurs, the Bus and Status Register
and the Current SCS1 Bus Status Register must be read
to determine which condition created the interrupt. IRQ
can be reset simply by reading the Reset Parity/interrupt
Register {port 7) or by an external chip reset (RESET
active for 100 ns).

Assuming the Am85C80 has been properly initialized, an
interrupt will be_generated if the chip is selected or
reselected, if an EOP signal occurs during a DMA trans-
fer, if a SCSI Bus reset occurs, if a parity error occurs dur-
ing a data transfer, if abus phase mismatch occurs, orifa
SCSI Bus disconnection occurs.

Selection/Reselection

The Am85C80 can generate a select interrupt if SEL is
True (1), its device ID is True (1), and BSY is False for at
least a bus-settle delay (400 ns). if O is active, this
should be considered a reselect interrupt. The correct ID
bit is determined by a match in the Select Enable Regis-
ter {port 4). Only a single bit match is required to gener-
ate an interrupt. This interrupt may be disabled by writing
zeros into all bits of the Select Enable Register.

If parity is supported, parity should also be good during
the selection phase. Therefore, if the Enable Parity bit
(port 2, bit 5) is active, then the Parity Error bit shouid be
checked to ensure that a proper selection has occurred.
The Enable Parity Interrupt bit need not be set for this in-
terrupt to be generated.

The proposed SCSI specification also requires that no
more than two device IDs be active during the selection
process. To ensure this, the Current SCSI Data Register
(port 0y should be read.

Am85C80
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The proper values for the Bus and Status Register (port
5) and the Current SCS| Bus Status Register (port 4) for
Selection/Reselection interrupt are displayed in Figures
10 and 11, respectively.

7 6 5 4 3 2 1 0

0 0 0 1 X ¢ X 0

End DMA Parity Inter- Phase Busy ATN ACK

of Re- Error rupt Match Error
DMA quest Re-
quest
Active 12582C—013A

Figure 10. Condition of Bus and Status Register
for Select Interrupt to Occur

RST BSY REQ MSG CTD 1O SEL DBP
12582C-014A

Figure 11. Condition of Current SCSI Bus
Status Register for Select Interrupt to Occur

End of Process (EOP) Interrupt

An End of Process signal (EOP} that occurs during a
DMA transfer (DMA Mode True) will set the End Of DMA
Status bit (port 5, bit 7) and will optionally generate an in-
terrupt if the Enable EOP interrupt bit (port 2, bit 3) is
True. The EOP pulse will not be recognized {End Of DMA
bit set) unless EOP, DACK, and either RD or WR are con-
currently active for at least 100 ns. DMA transfers can
still occur if EOP was not asserted at the correct time.
This interrupt can be disabled by resetting the Enable
EOP Interrupt bit (port 2, bit 3).

The proper values for the Bus and Status Register (pont
5) and the Current SCSI Bus Status Register (pori 4)
for this interrupt are shown in Figures 12 and 13,
respectively.

7 6 5 4 3 2 1

o

1 0 0 1 0 0 0 X

End DMA Parity Inter- Phase Busy ATN ACK

of Re- Error rupt Match Error
DMA quest Re-
ot 12582C-015A

Figure 12. Condition of Bus and Status Register
for End of Process Interrupt to Occur

7 6 5 4 3 2 1 0

0 1 X X X X 0 X

RST BSY REQ MSG CD 1© SEL D8P
12582C-016A

Figure 13. Condition of Current SCSI Bus
Status Register for End of Process Interrupt
to Occur

The End Of DMA bit (port 5, bit 7) is used to determine
when a block transfer is complete. Receive operations
are complete when there are no data left in the chip and
no additional handshakes occurring. The only exception
to this is receiving data as an Initiator when the Target
opls to send additional data for the same phase. In this
case, REQ goes active and the new data is present in the
Input Data Register (port 6). Since a phase-mismatch in-
terrupt will not occur, REQ and ACK need to be sampled
to determine that the Target is attempting to send more
data.

For send operations, the End Of DMA bit (port 5, bit 7} is
set when the DMA finishes its transfer, but the SCSI
transfer may stili be in progress. f connecied as a Tar-
get, REG and ACK should be sampled until both are
False. If connected as an Initiator, a phase change inter-
rupt can be used to signal the completion of the previous
phase. It is possible for the Target to request additional
data for the same phase. In this case, a phase change
will not occur and both REQ and ACK must be sampled to
determine when the last byte was transterred.

SCSI Bus Reset

The Am85C80 generates an interrupt when the RST sig-
nal transitions to True. The device releases all bus sig-
nals within & bus-clear delay {800 ns) of this transition.
This interrupt also occurs after setting the Assert RST bit
(port 1, bit 7). This interrupt cannot be disabled. (Note:
RST is not latched in bit 7 of the Current SCSI Bus Status
Register (port 4) and may not be active when this port is
read. For this case, the Bus Reset interrupt may be de-
termined by default.)

The proper values for the Bus and Status Register (port
5) and the Current SCSI Bus Status Register (port 4) for
this interrupt are displayed in Figures 14 and 15, respec-
tively.
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7 6 5 4 3 2 1 0

0 X 0 1 X 0 X X

End DMA Parity Inter- Phase Busy A ACK
of Re- Eror rupt Match Error
DMA quest Re-

quest

Active 12582C-017A

Figure 14. Condition of Bus and Status Register
for SCSI Bus Reset to Occur

7 6 5 4 3 2 1 0

X X X X X X X X

RST BSY REQ M co 1o E

L
|w)
[ws]

12582C-018A

Figure 5. Condition of Current SCSi Bus
Status Register for SCSI Bus Reset 1o Occur

Parity Error

An interrupt is generated for a received parity error if the
Enable Parity Check (it 5) and the Enable Parity Inter-
rupt (bit 4) bits are set (1) in the Mode Register (port 2).
Parity is checked during a read of the Current SCSi Data
Register (port 0) and during a DMA receive operation. A
parity error can be detected without generating an inter-
rupt by disabling the Enable Parity interrupt bit (port 2,
bit 4) ‘and checking the Parity Error flag (porl 5, bit 5).

The proper values for the Bus and Status Register (port
5) and the Current SCS| Bus Status Register {port 4} for
Parity Error interrupt are displayed in Figures 16 and 17,
respectively.

Bus Phase Mismatch

The SCS] phase lines are composed of the signals 170,
€/D, and MSG. These signals are compared with the cor-
responding bits in the Target Command Register: Assert
70 (bit 0), Assert C/D (bit 1), and Assert MSG (bit 2). The
comparison occurs continually and is reflected in the
Phase Match bit (bit 3) of the Bus and Status Register
(port 5). If the DMA Mode bit (port 2, bit 1) is active and a
phase mismatch occurs when REQ changes from False
to True, an interrupt (RQ) is generated.

A phase mismatch prevents the recognition of REQ and
removes the _chip from the bus during an initiator send
operation (DBc—DB7 and DBP will not be driven even
though the Assert Data Bus bit (port 1, bit 0) is active].
This interrupt is only significant when connected as anin-
itiator and may be disabled by resetting the DMA Mode
bit. (Note: It is possible for this interrupt to occur when
connected as a Target if another device is driving the
phase lines to a different state.)

The proper values for the Bus and Status Register (port
5) and the Current SCS| Bus Status Register (pont 4) for
Bus Phase Mismatch interrupt to occur are displayed in
Figures 18 and 19, respectively.

7 6 5 4 3 2 1 0

0 0 0 1 0 0 X 0

End DMA Parity Inter- Phase Busy A ACK
of Re- Error rupt Match Error
DMA quest Re-

quest 12582C-021A

Figure 18. Condition of Bus and Status Register
for Bus Phase Mismatich Interrupt to Occur

7 6 5 4 3 2 1 0

7 6 5 4 3 2 1 0

a X 1 1 1 0 X X

End DMA Parity Inter- Phase Busy ATN ACK

of Re- Error rupt Match Error
DMA quest Re-
quest
Active 12582C-019A

Figure 16. Condition of Bus and Status Register
for Parity Error Interrupt to Occur

7 6 5 4 3 2 1 0

0 1 X X X X 0 X
BST BSY BEQ MSG CO TO SEL DBP
12582C—-020A

Figure 17. Condition of Current SCSI Bus
Status Register for Parity Error Interrupt
to Occur

0 1 X X X X 0 X

T BSY REQ MSG T/ WO SEL DBP

12582C-022A

Figure 19. Condition of Current SCSI Bus Status
Register for Bus Phase Mismatch interrupt
to Occur

Loss of BSY

If the Monitor Busy bit (bit 2) in the Mode Register (port 2)
is active, an interrupt will be generated if the BSY signal
goes Faise for at least a bus-settle delay {400 ns). This
interrupt may be disabled by resetting the Monitor Busy
bit. Register values are displayed in Figures 20 and 21.

AmB85C80
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7 6 5 4 3 2 1 0

0 0 0 1 X 1 0 0

End DMA Parity inter- Phase Busy ATN ACK

of Re- Error rupt Match Error
DMA quest Re-

quest

Active

12582C-023A
Figure 20. Bus and Status Register
7 6 5 4 3 2 1 0

RST BSY REQ MSG CD VO SEL DBP
12582C-024A

Figure 21. Current SCSI Bus Status Register

Reset Conditions
Three possible reset situations exist with the Am85C80.

Hardware Chip Reset

When the signal RST is active for at least 200 ns, the
SCSI device is re-initialized and all internal logic and
control registers of SCS1 are cleared. This is a chip reset
only and does not create an SCSI Bus-Reset condition.

SCSI Bus Reset (RST) Received

When an SCSI RST signal is received, an IRQ interrupt is
generated and a SCSI chip reset is performed. All inter-

nal logic and registers are cleared, except for the IRQ in-
terrupt latch and the Assert RST bit (bit 7} in the Initiator
Command Register {port 1). (Note: The RST signal may
be sampled by reading the Current SCSI Bus Status
Register (port 4); however, this signal is not latched and
may not be present when this port is read.)

SCSI Bus Reset (RST) Issued

if the CPU sets the Assert RST bit (bit 7) in the Initiator
Command Register (port 1}, the RST signal goes active
on the SCSI Bus and an internal reset is performed.
Again, all internal logic and registers are cleared except
for the IRQ interrupt latch and the Asser RST bit (bit 7) in
the Initiator Command Register (port 1}. The RST signal
will continue to be active until the Assert RST bit is reset
or until a hardware reset occurs.

Data Transfers

Data may be transferred between SCSI Bus devices in
one of four modes: (1) Programmed /O, (2) Normal
DMA, (3) Block Mode DMA, or (4 )F’seudo DMA. The fol-
Iowmg sections describe these modes in detail. (Note:
For all data transfer operations, DACK and CE2 should
never be active simultaneously.)

Programmed )/O Transfers

Programmed I/O is the most primitive form of data trans-
fer. The REQ and ACK handshake signals are individu-
ally monitored and asserted by reading and writing the
appropriate register bits. This type of transfer is normally

used when transterring small blocks of data, such as
command blocks or message and status byles.

An Initiator send operation would begin by setting the
C/D, 70, and MSG bits in the Target Command Register
fo the correct state so that a phase match exists. In addi-
fion to the phase maich condition, it is necessary for the
Assert Data Bus bit {port 1, bit 0) to be True and the
received |/0 signal to be False for the Am85C80 to send
data.

For each transfer, the data is loaded into the Output Data
Register (port 9). The CPU then waits for the REQ bit
{port 4, bit 5) to become active. Once REQ goes active,
the Phase Match bit (port 5, bit 3) is checked and the As-
sert ACK bit (port 1, bit 4) is set. The REQ bit is sampled
until it becomes False and the CPU resets the Assert
ACK bit to complete the transfer.

Normal DMA Mode

DMA transfers are normally used for large block trans-
fers. The SCSIchip outputs a DMA request (DRQ) when-
ever it is ready for a byte transfer. External DMA logic
uses this DRQ signal to generate DACK and an RD or an
WR pulse to the Am85C80. DRQ goes inactive when
DACK is asserted, and DACK goes inactive some time
after the minimum read orwrite pulse width. This process
is repeated for every byte. For this mode, DACK should
not be allowed to cycle unless a transfer is taking place.

Biock Mcde DMA

Some popular DMA controllers 'such as the Am9517A
provide a Block Mode DMA transter. This type of transfer
allows the DMA controlier to transfer blocks of data with-
out relinquishing the use of the Data Bus to the CPU after
each byte is transterred; thus, faster transfer rates are
achieved by eliminating the repetitive access and
release of the CPU Bus.

If the Block Mode DMA bit (port 2, bit 7) is active, the
AmMB5CB0 will begin the transter by asserting DRQ. The
DMA controller then asserts DACK for the remainder of
the block transfer. DRQ goes inactive for the duration ot
the transfer.

Non-Block Made DMA transfers end when DACK goes
False, whereas Block mode transfers end when RD or
WRbecomes inactive. Since this is the case, DMA trans-
fers may be started sooner in a Block Mode transfer.

The methods described under “Halting a DMA Opera-
tion” apply for ali DMA operations.

Pseudo DMA Mode

To avoid the tedium of monitoring and assenrting the re-
guest/acknowledge handshake signals for programmed
IYO transfers, the system may be designed to implement
a pseudo DMA mode. This mode is implemented by pro-
gramming the Am85C80 to operate in the DMA mode,
but using the CPU to emulate the DMA handshake. DRQ
may be detected by polling the DMA Request bit (bit 6) in
the Bus and Status Register (port 5), by sampling the sig-
nal through an external port, or by using it to generate a
CPU interrupt. Once DRQ is detected, the CPU can per-
form a read orwrite data transfer. This CPU read/write is
externally decoded to generate the appropriate DACK
and RD or WR signals.
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Often, external decoding logic is necessary to generate
the Am85C80 CE2 signal. This same legic may be used
to generate DACK at no extra system cost and provide
an increased performance in programmed IO transfers.

Halting a DMA Operation

The EOP signal is not the only way to halta DMA transfer.
A bus phase mismatch or a reset of the DMA Mode bit
(port 2, bit 1) can also terminate a DMA cycle for the cur-
rent bus phase.

Using the EOP Signal

It EQP is used, it should be asserted for at least 100 ns
white DACK and RD or WR are simultaneously active.
Note, however, that if RD or WR is not active an interrupt
wili be generated, but the DMA activity will continue. The
EOP signal does not reset the DMA Mode bit. Since the
EQP signal can occur during the last byte sent to the Out-
put Data Register (port 0), the REQ and ACK signals
should be monitored to ensure that the last byte has
transferred.

Bus Phase Mismatch Interrupt

A bus phase mismatch interrupt may be used 1o halt the
transfer it operating as an Initiator. Using this method
frees the host from maintaining a data length _counter
and frees the DMA logic from providing the EOP signal.
It performing an Initiator send operation, the Am85C80
requires DACK to cycle before ACK goes inactive. Since
phase changes cannoi occur if ACK is active, either

DACK must be cycled after the 1ast byte is sent or the
DMA Mode bit must be reset in order to receive the
phase mismatch interrupt.

Resetting the DMA Mode Bit

A DMA operation may be halted at any time simply by re-
sefting the DMA Mode bit. It is recommended that the
DMA Mode hit be reset after receiving an EOFP or bus
phase-mismatch interrupt. The DMA Mode bit must then
be set before writing any of the start DMA registers for
subsequent bus phases.

If resetting the DMA Mode bit is used instead of EGP for
Target role operation, then care must be taken to reset
this bit at the propertime. If receiving data as a Target de-
vice, the DMA Mode bit must be reset once the last DRQ
is received and before DACK is asserted to prevent an
additional REQ from occurring. Resetting this bit causes
DRQ to go inactive. However, the last byte received re-
mains in the Input Data Register and may be obtained
gither by performing a normal CPU read or by cycling
DACK and RD. In most cases EOP is easier to use when
operating as a Target device.

Flowcharts

Flowcharts are provided (see Figures 22 through 25) as
a guideline to facilitate your firmware development. Firm-
ware will vary depending on the application and the level
of the SCSI protocol being supported.

Am85C80
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Figure 23. Command Transfer Phase (Target)
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Figure 25. Data Transfer via DMA
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Figure 26. Register Reference Chart
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Figure 26. Register Reference Chart (continued)
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ESCC ARCHITECTURE

The ESCC internal structure includes two full-dupiex
channels, two 10 x 19 bit SDLC/HDLC frame status
FIFOs, two baud rate generators, internal control and in-
terrupt logic, and a bus interface to a non-multiplexed
bus. Associated with each channel are a number of read
and write registers for mode control and status informa-
tion, as well as logic necessary 1o interface with modems
or other external devices {see Logic Symbol).

The logic for both channels provides formats, synchroni-
zation, and validation for data transferred to and fromthe
channel interface. The modem control inputs are moni-
tored by the control logic under program control. All of the
modem control signals are general-purpose in nhature
and can optionally be used for functions other than mo-
dem control.

The register set for each channel includes ten control
(write) registers, two SYNC character (write) registers,
and four status (read) registers. In addition, each baud
rate generator has two (read/write) registers for holding
the time constant that determines the baud rate. Finally,
associated with the interrupt logic is a write register for
the interrupt vector accessible through either channel, a
write-only Master Interrupt Control register and three

read registers: one containing the vector with status in-
formation (Channel B only), one containing the vector
without status (A only), and one containing the interrupt
Pending bits {A only).

The registers for each channel are designated as fol-
lows:

WR0O-WR15—Write Registers 0 through 15. An addi-
tiona! write register, WR7 Prime (WR7’), is available for
enabling or disabling additional SDLC/HDLC enhance-
ments if bit D0 of WR15 is set.

RR0-RR3, RR10, RR12, RR13, RR15—Read Registers
0 through 3, 10, 12, 13, 15.

If bit D2 of WR15 is set, then two additional Read Regis-
ters, RR6 and RR7, are available. These registers are
used with the 10 x 19 bit Frame Status FIFO.

Table 3 iists the functions assigned to each read and
write register. The ESCC contains only one WR2 and
WRQ, but they can be accessed by either channel. All
other registers are paired (one for each channel).

Baud — TxDA
G Rate | [rransmitterfs RxDA
enerator| | Recaiver | rrex
> - » TRXCA
Internal Channe! 10x19 Bit
Control A Frame
Logic Registers Status n
_> FIFO .
< :> Control L1 o PBTSA
o : GPoo K {} {} Channel A Logic ba— TTEA
Bus 11O Internal Bus bl teok
Control 5 !
Interrupt | ——g| Interrupt Channel
Controly | Control B e ;);Bg
Lines Logic Registers [— -
J— o
T T T Channel B
5V GND PCLK > b—a TS
' ha— CT58
pa— DCDB
12582C-03A

Figure 27. Block Diagram of ESCC Architecture
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Data Path

The transmit and receive data path illustrated in Figure
28 is identical for both channels. The receiver has three
8-bit bufter registers in a FIFO arrangement, in addition
io the 8-bit receive shift register. This scheme creates
additional time for the CPU to service an interrupt at the
beginning of a block of high-speed data. Incoming data
are routed through one of several paths (data or CRC)
depending on the selected mode (the character lengthin
asynchranous modes also determines the data pathy).

The transmitter has an 8-bit transmit data buffer register
loaded from the internal data bus and a 20-bit transmit
shift register that can be loaded either from the sync-
character registers or fromthe transmit data register. De-
pending on the operational mode, outgoing data are
routed through one of four main paths before they are
transmitted from the Transmit Data output (TxD).

Table 3. Read and Write Register Functions

Read Register Functions

Write Register Functions

RRO Transmit/Receive buffer status and External status WRO Command Register, Register Pointers CRC
RR1 Special Receive Gondition status initialize, initialization commands for the various
(also 10 x 19 bit FIFO Frame Reception Status if modes, shift right/shift left command
WR15 bit D2 is set) WR1 Interrupt conditions and data transfer mode
RR2 Modified interrupt vector definition
(Channel B only) WR2 interrupt vector (accessed through either channel)
Unmodified interrupt vector WR3  Receive parameters and control
(Channel A only) WR4  Transmit/Receive miscellaneous parameters and
RR3 Interrupt Pending bits modes
(Channeal A only) WR5 Transmit parameters and controis
RR6 LSB Byte Count {14-bit counter) WR6  Sync character or SDLC address field
(it WR15 bit D2 set) WR7  Sync character or SDLG flag
RR7 MSB Byte Count (14-bit counter) WR7  SDLC/HDLC enhancements (if bit DO of WR15 set)
and 10 x 19 bit FIFO Status (if WR15 bit D2 is set) WR8  Transmit buffer
RR8 Receive bufter WRS9  Master interrupt control and reset {(accessed
RR10  Misceilaneocus XMTR, RCVR status through either channel)
RR12 Lower byte of baud rate generator time constant WR10 Miscellaneous transmitter/receiver control bits, data
RR13  Upper byte of baud rate generator time constant encoding
RR15 External/Status interrupt information WR1 10 Clock mode control, Rx and Tx clock source
WR12 Lower byte of baud rate generator time constant
WR13 Upper byte of baud rate generator time constant
WR14 Miscellaneous control bits, DPLL control
WR15 External/Status interrupt control
AmB85C80 3-29
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DETAILED DESCRIPTION

The functional capabilities of the ESCC can be described
from two different points of view; as a dala communica-
tions device, it transmits and receives data in a wide vari-
ety of data communications protacols; as a microproces-
sor peripheral, it interacts with the CPU and provides
vectored interrupts and handshaking signals.

Data Communications Capabilities

The ESCC provides two independent full-duplex
channels programmable for use in any common
asynchronous or SYNC data-communication protocol.
Figure 29 and the following description briefly detail
these protocols.

Asynchronous Modes

Transmission and reception can be accomplished inde-
pendently on each channel with five to eight bits per
character, plus optional even or odd parity. The transmit-
ters can supply one, one-and-a-half or two stop bits per
character and can provide a break output at any time.
The receiver break-detection logic interrupts the CPU
both at the start and at the end of a received break. Re-
ception is protected from spikes by a transient spike-
rejection mechanism that checks the signal one-half a bit
time after a Low level is detected on the receive data in-
put. If the Low does not persist (as in the case of a tran-
sient), the character assembly process does not start.

Framing errors and overrun errors are detected and buff-
ered together with the partial character on which they oc-

cur. Vectored interrupts allow fast servicing ot error con-
ditions using dedicated routines. Furthermore, a built-in
checking process avoids the interpretation of framing er-
ror as a new start bit; a framing error results in the addi-
tion of one-half a bit time to the point at which the search
for the next start bit begins.

The ESCC does not require symmetric transmit and re-
ceive clock signals-—afealure allowing use of a wide va-
riety of clock sources. The transmitter and receiver can
handle data at a rate of 1, 1/16, 1/32, or 1/64 of the clock
rate supplied to the receive and transmit clock inputs. In
asynchronous modes, the SYNC pin may be pro-
grammed as an input used tor functions, such as moni-
toring a ring indicator.

Synchronous Modes

The ESCC supports both byte-oriented and bit-oriented
synchronous communication. SYNC byte-oriented pro-
tocols can be handled in several modes, allowing char-
acter synchronization with a 6-bit or 8-bit SYNC charac-
ter (Monosyne), any 12-bit or 16-bit SYNC pattern
(Bisync), or with an external SYNC signal. Leading
SYNC characters can be removed without interrupting
the CPU.

Five- or 7-bit SYNC characlers are detected with 8- or
16-bit patterns in the ESCC by overlapping the larger
pattern across mulliple incoming SYNC characters as
shown in Figure 30.

Start Parity

[
- ; T T
Marking Line

Data Data

Data Marking Line

Asyngp ronous

Sync Data

Data CRC: CRC;

A3

Maonosync
3%

Data

Sync Sync

3 X

Data CRC, CRC;

W

Siz_lnal Bisync

A %)

Data

>}

Data CRCi CRC:

External Sync
P ), W

Flag |Address

ASY .
Information
3%

CRC, Flag

CRC:

.

SDLC/HDLC x 25

12582C-033A

Figure 29. ESCC Protocols

5 Bits

—————

T
[Sync Sync

Data Data Data Data

8 Bits

“ —
w

16 Bits

12582C-034A

Figure 30. Detecting 5- or 7-Bit Synchronous Characters
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CRC checking for Synchronous byte-oriented modes is
delayed by one character time so that the CPU may dis-
able CRC checking on specific characters. This permits
the implementation of protocols, such as IBM BISYNC.

Both CRC-16 (X" + X'+ X2+ 1) and CCITT (X'¢ + X'? +
X% + 1) error checking polynomials are supported. Either
polynomial may be selected in BISYNC and
MONQSYNC modes. Users may preset the CRC gen-
erator and checker to all “1”s or all “0"s. The ESCC also
provides afeature that automatically transmits CRC data
when no other data are available for transmission. This
allows for high-speed transmissions under DMA control
with no need for CPU intervention at the end of a mes-
sage. When there are no data or CRC to send in SYNC
modes, the transmitter inserts 6-, 8-, or 16-bit SYNC
characters, regardless of the programmed character
length.

The ESCC supports SYNC bit-oriented protocols, such
as SDLC and HDLC, by pertorming automatic flag send-
ing, zero bit insertion, and CRC generation. A special
command can be used to abort a frame in transmission.
At the end of a message, the ESCC automatically trans-
mits the CRC and trailing flag when the transmitter un-
derruns. The transmitter may also be programmed to
send an idle line consisting of continucus flag characters
or a steady marking condition.

If a transmit underrun occurs inthe middle of a message,
an external/status interrupt wams the CPU of this status
change so that an abort may be issued. The ESCC may
also be programmed to send an abort itself in case of an
underrun, relieving the CPU of this task. One to eight bits
per character can be sent allowing reception of a mes-
sage with no prior information about the character struc-
ture in the information field of a frame.

The receiver automatically acquires synchronization on
the leading flag of a frame in SDLC or HDLC and pro-
vides a synchronization signal onthe SYNC pin (an inter-
rupt can also be programmed). The receiver can be pro-
grammed to search for frames addressed by a single
byte (orfour bits within a byte) of a user-selected address
or to a global broadcast address. In this mode, frames
not matching either the user-selected or broadcast ad-
dress are ignored. The number of address bytes can be
extended under software control. For receiving data, an
interrupt on the first received character, or aninterrupton
every characler, or on special condition only {end-of-
frame) can be selected. The receiver automatically de-
letes all “0”s inserted by the transmitter during character
assembly. CRC is also calculated and is automatically
checked to validate frame transmission. At the end of
transmission, the status of a received frame is available
in the status registers. In SDLC mode, the ESCC must
be programmed to use the SDLC CRC polynomial,
but the generator and checker may be preset to all *1"s
or all “0"s. The CRC is inverted before transmission
and the receiver checks against the bit pattern
“0001110100001111."

NRZ, NRZI or FM coding may be used in any 1X mode.
The parity options available in asynchronous modes are
available in synchronous modes.

The ESCC can be conveniently used under DMA control
to provide high-speed reception or transmission. In re-
ception, for example, the ESCC can interrupt the CPU
when the first character of a message is received. The
CPU then enables the DMA to transfer the message to
memory. The ESCC then issues an end-of-frame inter-
rupt and the CPU can check the status of the received
message. Thus, the CPU is freed for other service while
the message is being received. The CPU may also en-
able the DMA first and have the ESCC interrupt only on
end-of-frame. This procedure allows all data to be trans-
ferred via the DMA.

SDLC Loop Mode

The ESCC supports SDLC Loop mode in addition to nor-
mal SDLC. Inan SDLC Loop, there is a primary controiler
station that manages the message traffic flow and any
number of secondary stations. In SDLC Loop mode, the
ESCC performs the functions of a secondary station
while an ESCC operating in regular SDLC mode can act
as a controller (Figure 31).

Secondary #1
Secondary #3

Figure 31. An SDLC Loop

Secondary #2
Secondary #4

12582C-035A

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 1-bit time delay. The sec-
ondary station can place its own message on the loop
only at specific times. The controller signals that secon-
dary stations may transmit messages by sending a spe-
cial character, called an EOP (End of Poll), around the
loop. The EOP character is the bit pattern *11111110.”
Because of zero insertion during messages, this bit pat-
tern is unique and easily recognized.

When a secondary station has a message to transmit
and recognizes an EOP onthe line, it changes the last bi-
nary one of the EOP to a zero before transmission. This
has the effect of turning the EOP into a flag sequence.
The secondary station now places its message on the
loop and terminates the message with an EOP. Any sec-
ondary stations further down the loop with messages to
transmit can then append their messages to the mes-
sage of the first secondary station by the same process.
Any secondary stations without messages to send

3-32
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merely echo the incoming messages and are prohibited
from placing messages on the ioop {except upon recog-
nizing an EOP).

SDLC Loop mode is a programmable option in the
ESCC. NRZ, NRZ!, and FM coding may alt be used in
SDLC Loop mode.

Baud Rate Generator

Each channel in the ESCC contains a programmable
baud rate generator. Each generator consists of two B-bit
time constant registers that form a 16-bit time constant, a
16-bit down counter, and a flip-flop on the output produc-
ing a square wave. On start-up, the tlip-flop on the output
is set in a High state; the value in the time constant regis-
ter is loaded into the counter; and the counter stans
counting down. The output of the baud rate generator
toggles upon reaching zero; the value in the time con-
stant register is loaded into the counter, and the process
is repeated. The time constant may be changed at any
time, but the new value does not take effect until the next
load of the counter.

The output of the baud rate generator may be used as
either the transmit clock, the receive clock, or both. It
can also drive the digital phase-locked loop (see next
section).

If the receive clock or transmit clock is not programmed
1o come from the TRxC pin, the output of the baud rate
generator may be echoed out via the TRxC pin.

The following formula relates the time constant te the
baud rate where PCLK or RTxC is the baud rate genera-
tor input frequency in Hz. The clock mode is X1, X186,
X32, or X64 as selected in Write Register 4, bits D6 and
D7. Synchronous operation modes should select X1 and
Asynchronous should select X16, X32, or X64.

PCLK or RTxC Frequency]
-2

Time Constant =
2 (Baud Rate)(Clock Mode)

The following formula relates the time constant to the
baud rate. {The baud rate is in bits/second and the BR
clock period is in seconds given by Clock
Mode/Clock Frequency.)

1
2 (Time Constant + 2) x (BR Clock Period)

baud rate =

Time Constant Values
for Standard Baud Rates at BR Clock
= 3.9936 MHz
Rate Time Constant
(Baud)  (decimal/Hex notation) Error
19200 102 (0066) 0
9600 206 (00CE) 0
7200 275 (0113) 0.12%
4800 414  (019E) 0
3600 553 (0229) 0.06%
2400 830 (033E) 0
2000 996 (03E4) 0.04%
1800 1107  (0453) 0.03%
1200 1662 (067E) 0
600 3326 (OCFE) 0
300 6654 (19FE) 0
150 13310 (33FE) 0
134.5 14844 (39FC) 0.0007%
110 18151  (46E7) 0.0015%
75 26622 (B7FE) 0
50 39934 (98FE) 0

Digital Phase-Locked Loop

The ESCC contains a digital phase-locked loop (DPLL)
to recover clock information from a data stream with
NRZI or FM encoding. The DPLL is driven by a clock that
is nominally 32 (NRZI) or 16 (FM) times the data rate.
The DPLL uses this clock, along with the data stream, to
construct a clock for the data. This clock may then be
used as the ESCC receive clock, the transmit clock,
or both.

For NRZI encoding, the DPLL counts the 32X clock to
create nominal bit times. As the 32X clock is counted, the
DPLL is searching the incoming data stream for edges
(either 170 or 0/1). As long as no transitions are detected,
the DPLL output will be free running and its input clock
source will be divided by 32, producing an output clock
without any phase jitter. Upon detecting a transition the
DPLL will adjust its clock output {during the next counting
cycle) by adding or subtracting a count of 1, thus produc-
ing aterminal count closer 1o the center of the bit cell. The
adding or subtracting of a count of 1 will produce a phase
jitter of £5.63° on the output of the DPLL. Because the
ESCC's DPLL uses both edges of the incoming signal to
compare with its clock source, the mark-space ratio
(50%) of the incoming signal should not deviate by more
than +1.5% if proper locking is to occur.

For FM encoding, the DPLL still counts from 0 to 31, but
with a cycle corresponding to two bit times. When the
DPLL is locked, the clock edges in the data stream
should occur between counts 15 and 16 and between
counts 31 and 0. The DPLL looks for edges only during a
time centered on the 15/16 counting transition.

AmB5C80
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The 32X clock for the DPLL canbe programmedtio come
from either the RTxC input or the output of the baud rate
generator. The DPLL output may be programmed to be
echoed out of the ESCC via the TRxC pin {if this pinis not
being used as an input).

Crystal Oscillator

When using a crystal asciliator to supply the receive or
transmit clocks to a channel of the ESCC, the user
should :

1. Select a crystal oscillator which satisfies the
following specifications:
B 30 ppm @ 25°C
® 50 ppm over temperature of —~20° to 70°C
® 5 ppm/yr aging
B 5 mW drive level

2. Place crystal across RTxC and SYNC pins

3. Place 30 pF capacitors to ground from both RTxC
and SYNC pins

4. Set bit D; of WR1110 "1

Data Encoding

The ESCC may be programmed to encode and decode
the serial data in four different ways (Figure 6). In NRZ
encoding, a“1"is represented by aHighlevel, and a“0"is
represented by a Low level. in NRZI enceding, a “1” is
represented by no change in level, and a “0" is repre-
sented by a change in level. In FM: (more properly, bi-
phase mark), a transition occurs at the beginning of
every bitcell. A “1” is represented by an additional transi-
tion at the center of the bit cell, and a “0” is represented
by no additional transition at the center of the bit cell. {n
FMa (bi-phase space), a transition occurs at the begin-
ning of every bit cell. A “0” is represented by an additional
transition at the center of the bit cell, and a “1” is repre-
sented by no additional transition at the center of the bit
cell. In addition to these four methods, the ESCC canbe
used to decode Manchester (bi-phase level) data by us-
ing the DPLL in the FM mode and programming the re-
ceiver for NRZ data. Manchester encoding always pro-
duces a transition at the center of the bit cell. If the
transitionis 0/1, the bitis a“ 0.” If the transition is 1/0, the
bitisa*™.”

1 1 1
Data 0 ¢ 0 Bit Cell Level
NRZ High = 1
Low =0
NRZI No Change = 1
Change = 0
F M Bit Center Transition

(Biphase Mark)

Transition = 1
No Transition = 0

(Biphase Mark)

No Transition = 1
Transition = 0

FMo
Manchester

High Low =1
Low High=0

12582G-036A

Figure 32. Data Encoding Methods

Auto Echo and Local Loopback

The ESCC is capable of automatically echoing every-
thing it receives. This feature is useful mainly in
asynchronous modes but works in SYNC and SDLC
modes as well. In Auto Echo mode, TxD is RxD. Auto
Echo made can be used with NRZI or FM encoding with
no additional delay, because the data stream is not
decoded before retransmission. In this mode, the trans-
mitter is actually bypassed, and the programmer _is re-
sponsible for disabling transmitter interrupts and WAIT/
REQUEST on transmit.

The ESCC is also capable of Loca! Loopback. In this
mode, TxD is RxD just as in Auto Echo mede. However,
in Local Loopback mode, the internaltransmit data is tied
to the internal receive data, and RxD is ignored (except
to be echoed out via TxD}. The DCD input is also ignored
as transmit and receive enables. However, transitions on
these inputs can still cause interrupts. Local Loopback
works in asynchronous, SYNC and SDLC modes with
NRZ, NRZI or FM coding of the data stream.
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i/0 Interface Capabilities

The ESCC offers the choice of Polling, Interrupt (vec-
tored or nonvectored), and Block Transfer modes to
transfer data, status, and control information to and from
the CPU. The Block Transfer mode can be implemented
under CPU or DMA control.

Poiling

Allinterrupts are disabled. Three status registers in the
ESCC are automatically updated whenever any function
is performed. For example, end-of-frame in SDLC mode
sets a bit in one of these status registers. The idea be-
hind polling is for the CPU to periodically read a status
register until the register contents indicate the need for
data tc be transferred. Only one register needs 1o be
read; depending on its contents, the CPU either writes
data, reads data, or continues. Two bits in the register in-
dicate the need for data transfer. An alternative is a poil
of the Interrupt Pending register to determine the source
of an interrupt. The status for both channels resides in
one register.

Interrupts

When an ESCC responds to an Interrupt Acknowledge
signal (INTACK) from the CPU, an interrupt vector may
be placed on the data bus. This vector is written in WR2
and may be read in RR2A or RR2B {Figures 34 and 35).

To speed interrupt response time, the ESCC can modify
three bits in this vector to indicate status. If the vector is
read in Channel A, status is neverincluded; if it is read in
Channel B, status is always included.

Each of the six sources of interrupts inthe ESCC (Trans-
mit, Receive and External/Status interrupts in both chan-
nels} has three bits associated with the interrupt source:
Interrupt Pending (IP), interrupt Under Service (IUS),
and Interrupt Enable (IE). Operation of the IE bit is
straightforward. If the IE bit is set for a given interrupt
source, then that source ¢an request interrupls. The ex-
ception is when the MIE (Master Interrupt Enable) bit in
WR9 is reset and ng interrupts may be requested. The IE
bits are write-only.

Inthe ESCC, the IP bit signals a need for interrupt servic-
ing. When an IP bit is set to “1” and the IEl input is High,
the INT output is pulled Low, requesting an interrupt. In
the ESCC, if the IE bit is set for an interrupt, then the IP
forthat source can never be set. The IP bits are readable
in RR3A.

There are three types of interrupts: Transmit, Recegive
and External/Status. Each interrupt type is enabled un-
der program control with Channel A having higher prior-
ity than Channel B, and with Receive, Transmit and Ex-
ternal/Status interrupts prioritized in that order within
each channel. When the Transmit interrupt is enabled,
the CPU isinterrupted when the transmit buffer becomes

empty. (This impties that the transmitter must have hada
data character written into it so that it can become
empty.) When enabled, the Receive can interrupt the
CPU in one of three ways:

8 Interrupt on First Receive Character or Special
Receive condition

® Interrupt on all Receive Characters or Special
Receive condition

B Interrupt on Special Receive condition only

interrupt on First Character or Special Condition and In-
terrupt on Special Condition Only are typically used with
the Block Transfer mode. A Special Receive Condition is
one of the following: receiver overrun, framing error in
asynchronous mode, end-of-frame in SDLC mode, and
optionally, a parity error. The Special Receive Condition
interrupt is different from an ordinary Receive Character
Available interrupt only in the status placed in the vector
during the Interrupt Acknowledge cycle. In interrupt on
First Receive Character, an interrupt can occur trom
Special Receive Conditions any time after the first Re-
ceive Character Interrupt.

The main function of the External/Status interrupt is to
monitor the signal transitions of the DCD, and SYNCA
pins; however, an External/Status interrupt is also
caused by a Transmit Underrun condition, a zero countin
the baud rate generator, the detection of a Break (asyn-
chronous mode), Abort (SDLC mode) or EOP (SDLC
Loop mode) sequence in the data stream. The interrupt
caused by the Abort or EOP has a special feature allow-
ing the ESCC to interrupt when the Abort or EOP se-
quence is detected orterminated. This feature facilitates
the proper termination of the current message, correct
initialization of the nexi message, and the accurate tim-
ing ofthe Abort condition in external logic in SDLC mode.
in SDLC Loop mode, this feature aliows secondary sta-
tions to recognize the wishes of the primary station to re-
gain control of the loop during a pell sequence.

CPU/DMA Block Transfer

The ESCC provides a Block Transfer mode to accommo-
date CPU block transter functions and DMA contreilers.
The Block Transfer mode uses the WAIT/REQUEST out-
put in conjunction with the Wait’/Reguest bits in WR1.
The WAIT/REQUEST output can be defined under soft-
ware control as a WAIT line in the CPU Block Transfer
mode or as a REQUEST line in the DMA Block Transfer
mode.

To a DMA controller, the ESCC REQUEST output indi-
cales that the ESCC is ready to transfer data to or from
memory. To the CPU, the WAIT line indicates that the
ESCC is not ready to transfer data, thereby requesting
that the CPU extend the I/0 cycie. The DTR/REQUEST
can be used as the transmit request line, thus allowing
full-duplex operation under DMA control.

AmasCso
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PROGRAMMING INFORMATION

Each channet has fifteen Write registers that are indi-
vidually programmed from the system bus to configure
the functional personality of each channel. Eachchannel
also has eight Read registers from which the system can
read Status, Baud rate, or Interrupt information.

On the ESCC, only four data registers (Read and Write
tor Channels A and B) are directly selected by a High on
the D/C input and the appropriate levels on the RD, WR
and A/B pins. All other registers are addressed indirectly
by the content of Write Register 0 in conjunction with a
Low onthe D/C C input and the approprlate levels on the
RD, WR and A/B pins. If bit D3 in WRO is 1 and bits 5 and
6 are 0, then bits 0, 1, 2 address the higher registers 8
through 15. if bits 4,5, 6 contain a difterent code, bits 0, 1,
2 address the lower registers 0 through 7 as shown in
Table 4.

Writing to or reading from any register except RR0, WRO
and the Data Registers thus involves two operations:

First, write the appropriate code into WR0, then follow
this by a write or read operation on the register thus
specified. Bits 0 through 4 in WRO are automatically
cleared after this operation, so that WRD then points to
WRQ or RR0 again.

Channel A/Channel B selection is made by the A/B input
(HIGH = A, Low = B)

The systemprogramfirst issues a series of commands to
initialize the basic mode of operation. This is followed by
other commands to qualify conditions within the setected
mode. For example, the asynchronous mode, character
length, clock rate, number of stop bits, even or odd parity
might be set first. Then the interrupt mode would be set
and, finally, receiver or transmitter enable.

Table 4. Register Addressing

“Point High” D2, D1, DO Write Read
D/C Code In WRO: In WRO: Register Register
HIGH Either Way X X X Data Data
LOW Not True 0 0 0 0 0
LOW Not True 0 0 1 1 1
LOW Not True 0 1 0] 2 2
LOW Not True 0 1 1 3 3
LOW Not True 1 0 0 4 {0)
LOW Not True 1 0 1 5 (1)
LOW Not True 1 1 0 6 @
LOW Not True 1 1 1 7 (3)
LOW True 0 0 0 Data Data
LOW True 0 0 1 9 -
LOW True 0 1 0 10 10
LOW True 0 1 1 11 {15)
LOW True 1 0 o 12 12
LOW True 1 0 1 13 13
LOW True 1 1 0 14 (10)
LOW True 1 1 1 15 15
3-36 Am85C80
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Read Registers

The ESCC contains eight read registers {actually nine,
counting the receive buffer (RR8} in each channel]. Four
of these may be read to obtain status information (RRO,
RR1, RR10, and RR15). Two registers (RR12 and
RR13) may be read to learnthe baud rate generator time
constant. RR2 contains either the unmodified interrupt
vector (Channel A) or the vector modified by status infor-
mation (Channel B). RR3 contains the Interrupt Pending
{IP) bits (Channel A). In addition, if bit D2 of WR15 s set,

RR6 and RR7 are available far providing frame status
from the 10 x 19 bit Frame Status FIFQ. Figure 33 shows
the formats for each read register.

The status hits of RR0 and RR1 are carefully grouped to
simplify status monitoring, for example, when the inter-
rupt vector indicates a Special Receive Condition inter-
rupt, all the appropriate error bits can be read from a
single register (RR1).

Read Register 0

[o.|p] D) 0. D: | DD, D0

Rx Character Available
Zero Count

Tx Bufier Empty

DCD

SYNC Hunt

CTS

Tx Underrun/fEOM
Break Abort

I

12582C-037A

Read Register 1

[0 p.|Ds|D.| D] D.]D. [D6]

All Sent

Residue Code 2
Residue Code 1
Residue Gode O
Parity Error

Rx Overrun Error
CRC Framing Error
End-of-Frame (SDLC)

12582C-038A

Read Register 2

{0, D4fD:|D.{Ds} D] D | Do)

&

*Modified in B Channei

12582C-039A

% Interrupt Vector*

Read Register 3

[o.]0.|D:[D.|D. D.ID, D]

Channel B EXT STAT IP*
—— Channel B Tx IP*
Channel B Rx IP*

‘ Channel A EXT STAT IP*
———————— Channel A Tx IP*
Channel A Rx IP*

0
0
*Always 0 in B Channel
12582C-040A
Read Register 6
D] D[ D] D | Ds[ 02 [ D1 | £}
1
BCO
BCA1
BG2 14-Bit
gg?’ > LSB Byte
4 Count
BGCS
BC6
BG7 J
12582C—041A
Read Register 7
lD?[Ds I DsID4 IDal D2|D| IDol
BCcs )
BCY .
S ——— BC1 0 s 14-Bit
8C11 MSB Byte
BC12 Count
BC13
FDA* 10 x 19 bit
FOY** FIFO Status
*FIFO Data Available Status -
“*FIFO Overflow Status
12582C-042A

Figure 33. Read Register Bit Functions
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Read Register 10

[o.[oe[0:]D.]0: | 22| 0. | Do}

0
On Loop
0

0
Loop Sending
0

Two Clocks Missing
One Clock Missing

12582C-043A

Read Register 12

Read Register 13

[0.| e} 0:|D.| D:| 02| D] Do)

TCa

TGCs

TCro
TCw }
TCiz
TCia
TCu
TCis

Upper Byte of
Tlfr)ne Co}gstant

12582C-045A

Read Register 15

[o,]o]os]D.]D:] 0. D/ | D0 )

A A A A Y

TCo
TC:
TC.
TCs
TC,
TCs
TCs

> Lower Byte of
Time Constant

SDLC/HDLC Enhancement Status*
Zero Count |E

10 x 19 bit FIFO Enable/Disable*
DCD {E

SYNC Hunt IE

CTS IE

Tx Underrun/EOM IE

TCr

*Added Enhancement

12582C-044A

Break/Abort IE

12582C-046A

Figure 33. Read Register Bit Functions (continued)

Write Registers

The ESCC contains 15 write registers (16 counting WRS,
the transmit buffer) in each channel. These write regis-
ters are programmed separately to configure the func-
tional “personality” of the channels. Two registers (WR2
and WR9) are shared by the two channels that can be
accessed through either of them. WR2 contains the
interrupt vector for both channels, while WR9 contains

the interrupt control bits. In addition, if bit DO of WR15is
set, write register seven prime (WR7’) is availabie for
programming additional SDLC/HDLC enhancements.
When bit DO of WR15 is set, executing a write to WR7
actually writes to WR7’ to further enhance the functional
“nersonality” of each channel. Figure 34 shows the for-
mat of each write register.

Write Register 0

ID:IDsIDsID.lDaIDzlt?»loo]

ol olo

01 0] 1

ol 1] o0

0] 111

1] 0] O

1] 0[ 1

1] 0

11 1{1
Nult Code Ol D
Reset Rx CRC Checker | 0] 1
Reset Tx CRC Generator | 11 0
Reset Tx Underrun/EOM Latch | 1] 1

] T Register
orato o L8,
ol at1 1 L9
of 1] 0 2 10
Ot 11 1] a3 [17]
i0to] 4 [12
11 0] 1 5 | 13]
) 6 |14
1] 111 7 i3]
Null Code

Point High Register Group
Reset Ext/Status Interrupts
Send Abort

Enable Int on Next Rx Character
Reset Tx Int Pending

Error Reset

Reset Highest IUS

12582C—047A

Figure 34. Write Register Bit Functions
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Write Register 1 Write Register 4
[o.]o.]o.]0.]0:] Dol D. [0 [o.]o.]o.]D.JD.] D] D [ DS
Ext Int Enable Parity Enable
— Tx Int Enable Parity Even/Odd
Parity is Special Condition 0[0] Sync Modes Enable
01 01 Rxint Disable 0] 1} 1 Stop Bit/Character
0! 1} Rx Inton First Character ar Special Condition 11 0] 1 1/2 Stop Bits/Character
1] 01 Int on Ali Rx Characters or Special Condition 11 1] 2 Stop Bits/Character
11 1] Rx Int on Special Condition only
Wait/DMA Request on Receive/Transmit 0} 0} 8-Bit Sync Character
Wait/DMA Request Function 0l 1] 16-Bit Sync Character
Wait/DMA Request Enable 11 0] SDLC Mode (01111110 Flag)
1111 External Sync Mode
Write Register 2 12582C-048A
0] 0] X1 Clock Mode
0] 1] X16 Clock Mode
[o.Jo]o:]o.]p:[ D:[D. 00| 0] 1] X186 Clock Mode
Vo A 11 1} X64 Clock Mode
— W1 12582C051A
— V2 _ _ ,
xi > Interrupt Vector® Write Register 5
vs [o.]o ] p.]o.] [ D:]D | D]
V7
/ Tx CRC Enable
12582C-049A — RTS
—— SDLC/CRC-16
Write Register 3 L———— Tx Enable
| SendBreak
[D:]0e] 0] 2| 2of D] s [ D]
o] 0t Tx5 Bits (or less)/Character
Rx Enable 0l 1] Tx7 B!ts/Character
——  Sync Character Load Inhibit } ? Tx 6 Bits/Character
———— Address Search Mode (SDLC) Tx 8 Bits/Character
—— Rx CRC Enable DTR
Enter Hunt Mode
. Auto Enable 19562C_052A,
x 5 Bits/Character
0] 1] Rx 7 Bits/Character 12582C-050A
11 01 Rx 6 Bits/Character
1111 Rx 8 Bits/Character

Write Register 6

[o.]o.]o:jo.[D:| D:] D] Do)

SYNC» SYNCs SYNCs SYNC. SYNC; SYNC. SYNC, SYNC, Monosync 8 Bits

SYNG, SYNGC: SYNCs SYNC. SYNC; SYNC. SYNC, SYNC. Monosync 8 Bits
SYNC: SYNCs SYNCs SYNC. SYNC; SYNC. SYNC, SYNC, Bisync 16 Bits
i

SYNC, SYNC: SYNC: SYNC. 1 1 1 Bisync 12 Bits

ADR, ADRs ADRs ADR:. ADR; ADR: ADR, ADRo SDLC

ARD, ARDs ARDs ARD. 1 1 1 1 SDLC (Address 0)
12582C-053A

Figure 34. Write Register Bit Functions (continued)
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Write Register 7

[p,|p.|0s]D.[D.] D.| D Do

—

SYNC:; SYNCs SYNCs SYNC.

SYNCs SYNC. SYNC; SYNC:

SYNCs SYNCi« SYNCi: SYNC.

SYNC. SYNCic SYNCs SYNCs
0 1 1 1

SYNGCs

SYNC,

SYNG;,

SYNG;
1

Write Register 7°

A A A A CAEA A Y

Write Reglster 9

|0.{D| Ds| D. 0. D.] 0. { D0

VIS
NV
—— DILC
—— MIE
Status High/Status Low
Interrupt Masking
No Reset without INTACK*
Channel Reset B
Channel Reset A
Force Hardware Reset

*Added Enhancement

! wlO|O
Ol —=|O

12582C-056A

il

SYNC, SYNC, SYNC, Monosync 8 Bits
SYNG, 1 1 Monosync 8 Bits
1 SYNCis SYNC: SYNC. Bisync 18 Bits
SYNGs SYNCs SYNC, Bisync 12 Bits
1 1 0 SDLC
12582C-054A
Auto Tx Flag
— Auto EOM Latch Reset
Auto RTS
TxD Pulled High in SDLC NRZI Mode
Fast DTR/REQ Mode

CRC Check Bytes Completely Received
Extended Read Enable
Must Be Set to “0”

Write Register 11

[0)] 0s] Ds|D. |05 | .01 [ D]

1]
0
1
1

= loiwio

—|=|ojo

—| O] —=|O

Receive Clock
Receive Clock
Receive Clock
Receive Clock

ol A= Al =

Transmit Clock
Transmit Clock
Transmit Clock
Transmit Clock

Figure 34. Write Register Bit Functions (continued)

12582C~055A

TRxC Out
TRxC Out
TRxC Out
TRxC Out

TRxC O/l

i

XTAL Output
Transmit Clock

BR Generator Output
DPLL Cutput

RTXC Pin

TRxC Pin

BR Generator Output
DPLL Output

RTxC Pin

TRxC Pin

BR Generator Output
DPLL Output

RTxC XTALNo XTAL

12582C-057A
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Write Register 10

[o:]pe] 0s] ] Ds{ D: . [ 0]

6 Bit/8 Bit Sync

Loop Mode

Abort/Flag on Underrun
Mark/Fag Idle

Go Active on Rell

0] 0] NRZ

0] 1| NRZI

1101 FM1 (Transition = 1) 12582C~058A
1 FMO (Transition = 0)

CRC Preset 110

Write Register 12

[o.]o.] p:[D.}0,{ D:[ . [ D

TCo
— TG

TC.
TC, | Lower Byte of

TCs Time Constant
TCs

TCe
TC; )

12582C-053A

Write Register 13

[o.[n.]p.]0.] D, .| D/ | 0o}

— TCs

— TC
L_—— TC:?

N

TCoa

, Upper Byte of
TCiz Time Constant

TCia

Write Register 14

TCis
TCis

[o.[o.] o]0 D[ D2{ 01 | D]

BR Generator Enable
BR Generator Source
DTR/Request Function

12582C-60A

Write Register 15

Auto Echo

[o.] e Ds|Du} 5] 02| D1 | Do}

Local Loopback
SDLC/HDLC Enhancements Enable*
QF Ol Ol Null Command Zera Count IE
0} 0l I Enter Search Mode 10 x 19 Bit FIFO Enable*
0] 1] 0] Reset Missing Clock DCD IE
0l 1] 1] Disable DPLL Sync/Hunt IE
11 01 0] Set Source = BR Generator ync/aun
1] o] 1} Set Source = RTxC CTSIE
1L il ol Set FM Mode Tx Underrun/EOM IE
11 1] 1} Set NRZI Mode 12582C-061A * Added Enhancement Break/Avort IE 12582C-062A
Figure 34. Write Register Bit Functions (continued)
ESCC Timing Read Cycle Timing

The ESCC generates internal control signals from WR
and RD that are related to PCLK. Since PCLK has no
phase relationship with WR and RD, the circuitry gener-
ating these internal control signais must prowde time for
metastable conditions to disappear. This gives rise to a
recovery time related to PCLK. The recovery time ap-

plies only between bus transactions involving the ESCC.

The recovery time required for proper operation is speci-
fied trom the falling edge of WRor RD in the first transac-
tion involving the ESCC, to the falling edge of WR or RD

in the second transaction involving the ESCC. This time
must be at least 3 1/2 PCLK regardless of which register
or channel is being accessed.

Interrupt Acknowledge Cycle Timing

Figure 37 illustrates Interrupt Acknowledge cycle timing.
The ESCC may be programmed to respond to RD Low by

Figure 35 illustrates Read cycle timing. Addresses on
A/B and D/C and the status onll INTACK must remain sta-
ble throughout the cycle. It CET falls after RD falis ot if it
rises before RD rises, the effective RD is shortened. CE2
and DACK must be inactive.

Write Cycle Timing

Figure 36 illustrates Write Cycle timing. Addresses on
A/B and D/C and the status on INTACK must remain sta-
ble throughout the cycle. If CET falls after WRfalls or if it
rises before WR rises, the eftective WR is_shortened.
Data must be valid before the rising edge of 'WR.CE2 and
DACK must be inactive.

placing its interrupt vector on DO-D7 and it then sets the
appropriate Interrupt-Under-Service latch internally.

Am85C80
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DD~

X Address Valid X
s N
—\ —
\ o
( X Data Valig }———
12582C-063A

Figure 35. Read Cycle Timing

Address Valid

Data Valid

X
N
p—

J—
i —

12582C-064A

Figure 36. Write Cycle Timing

INTACK \

—

/

Do-D>

X Vector >i

12582C-065A

Figure 37. Interrupt Acknowledge Cycle Timing
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FIFO

FIFO Enhancements

When used with a DMA controller, the ESCC Frame
Status FIFO enhancement maximizes the ESCC’s ability
to receive high-speed back-to-back SDLC messages
while minimizing frame overruns due fo CPU tatencies in
responding to interrupts.

Additional logic was added to the industry-standard
NMOS Am8530H consisting of a 10-deep by 19-bit
status FIFQO, a 14-bit receive byte counter, and control
logic as shown in Figure 38. The 10 x 19 bit status FIFQis
separate from the existing three-byte receive data and
Error FIFOs. '

[+ Reset on Flag Detect
ESCC Status , [—— Increment on Byte DET
RR1] Reg (Existing_)__l 14-Bit Byte Counter Enable Count in SDLC
——""‘“—I . 4 .
6 Bits 1 14Bits  End-of-Frame Signal—
Status Read Comp=—
Residue Bits(3)
Qverrun
CRC Error
10 x 19 Bit FIFO Array
Tail Pointer
4-Bit
Counter
Head Pointer
4-8it Counter
4-Bit
Comparator
Over Equal
W pasmne |
LENF
AeBits 4 aBits
Bit & Bits 0-5 FIEQ Enable
-1 ) 3 SO LUV YRR6 ... ... /:'%
interface to ESCC I fWR(15) Bit 2 Set
Byte Counter Contains 14 Bits Enables Status FIFO
for a 16-Kb Maximum Count
FIFO Data Available Status Bit
Status Bit Set to 1
When Reading From FIFO
FIFO Qverfiow Status Bit
MSB of RR(7) is Set on Status FIFO
Overtiow
In SDLC mode, the following definitions apply:
« All Sent bypasses MUX and equals contents of ESGC Status Register
» Parity bits bypasses MUX and does the same 12582C—06GA

« EOFis set to 1 whenever reading from the FIFQ

Figure 38. ESCC Status Register Modifications

When the enhancement is enabled, the status in Read
Register 1 (RR1) and byte count for the SDLC frame will
be stored in the 10 x 19 bit status FIFQ. This allows
the DMA controller to transfer the next frame into
memory while the CPU verifies that the message was
properly received.

Summarizing the operation, data is received, assem-
bled, and loaded into the three-byte receive FIFQ before
being transferred to memory by the DMA controller.
When aflagis received at the end of an SDLC frame, the
frame byte count from the 14-bit counter and five status
bits are loaded into the status FIFO for verification by the
CPU. The CRC checker is automatically reset in prepa-
ration for the next frame which can begin immediately.

Since the byte count and status are saved for each
frame, the message integrity can be verified at a later
time. Stalus information for up to 10 frames can be
stored before a status FIFO overrun could occus.

if receive interrupts are enabled while the 10 x 19 FIFCis
enabied, an SDLC end-of-frame special condition will
not lock the three-byte Receive data FIFO. An SDLC
end-of-frame still locks the three-byte Receive data FIFO
in “Interrupt on first Receive Character or Special Condi-
tion” and “Interrupt on Special Condition Only” modes
when the 10 x 19 FIFQ is disabled. This feature allows
the 10 x 18 SDLC FIFQ to accept multiple SDLC frames
without CPU intervention at the end of each frame.

Am85C80
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FIFO Detail

For a better understanding of details of the FIFO opera-
tion, refer to the block diagram contained in Figure 38.

Enable/Disable

This FIFQO is implemented so that it is enabled when
WR15 bit 2 is set and the ESCC is in the SDLC/HDLC
mode, otherwise the status register contents bypass the
FIFQ and go directly to the bus interface (the FIFO
pointer logic is reset either when disabled or via a chan-
nel or power-on reset). When the FIFO mode is disabled,
the ESCC is completely downward-compatible with the
NMOS Am8530H. The FIFO mode is disabled on power-
up (WR15 bit 2 is set 1o “0” on reset). The effects of back-
ward compatibility on the register set are that RR4 is an
image of RR0, RR5 is an image of RR1, RR6is animage
of RR2, and RR7 is an image of RR3. For the details of
the added registers, refer to Figure 15. The status of the
FIFO Enable signal can be obtained by reading RR15
bit 2. Ifthe FIFQis enabled, the bitwillbe setto “1”; other-
wise, it will be reset.

Read Operation

When WR15 bit 2 is set and the FIFO is not emply, the
next read to status register RR1 or the additional regis-
ters RR7 and RR6 will actually be from the FIFO. Read-
ing stalus register RR1 causes one location of the FIFO
to be emptied, so status should be read after reading the
byte count, otherwise the count will be incorrect. Before
the FIFO underflows, it is disabled. In this case, the multi-
plexer is switched to allow status to be read directly from

the status register, and reads from RR7 and RR6 will

contain bits that are undefined. Bit 6 of RR7 (FIFO Data
Available) can be used to determine if status data is com-
ing from the FIFQO or directly from the status register,
since it is set to “1” whenever the FIFO is not empty.

Because not all status bits are stored in the FIFQ, the All
Sent, Parity, and EOF bits will bypass the FIFO. The
status bits sent through the FIFO will be Residue Bits (3),
Overrun, and CRC Error.

The sequence for proper operation of the byte count and
FIFO logic is to read the registers in the following order,
RR7, RR6, and RR1 (reading RR6 is optional). Addi-
tional logic prevents the FIFO from being emptied by
multiple reads from RR1. The read from RR7 latches the
FIFO empty/full status bit (bit 6) and steers the status
multiplexer to read from the ESCC megaceli instead of
the status FIFO (since the status FIFO is empty). The
read from RR1 allows an entry to be read from the FIFO
(if the FIFO was empty, logic is added te prevent a FIFC
underflow condition).

Write Operaticon

When the end of an SDLC frame (EOF) has been re-
ceived and the FIFO is enabled, the contents of the
status and byle-count registers are loaded into the FIFO.
The EOF signal is used to increment the FIFQ. If the
FIFO overflows, the MSB of RR7 (FIFO Cverflow) is set
to indicate the overflow. This bit and the FIFQ cantrol
logic is reset by disabling and re-enabling the FIFO con-
trol bit (WR15 bit 2). For details of FIFO control timing
during an SDLC frame, refer to Figure 39.

Byte Count

/0 1

2 3 4 5 6 7

Data Stream

Internal Byte Strobe
Increments Counter

012 3 45 6 7

s | Fi Al D[D]D|D[C][Cc|F]

AR

Internal Byte Strobe
Increments Counter

Don't Load Reset Reset Reset
Counter On Byte Counter Byte Counter Byte Counter
1st Flag Load Counter Load Counter
Reset Byte Into FIFO and into FIFO and
Key Counter Here Increment PTR Increment PTR
F : Flag
A : Address Field
D : Data
C : Control Field 12582C-067A
Figure 39. SDLC Byte Counting Detail
Byte Counter Detail Increment

The 14-hit byte counter allows for packets up to 16K
bytes to be received. For a better understanding of its op-
eration, refer to Figures 38 and 39.

Enabie

The byte counter is enabled when the ESCC is in the
SDLC/HDLC mode and WR15 bit 2 is setto “1.”

Reset

The byte counter is reset whenever an SDLC flag char-
acter is received. The reset is timed so that the contents
of the byte counter are successfully written into the FIFO.

The byte counter is incremented by writes to the dala
FIFQ. The counter represents the number of bytes re-
ceived by the ESCC, rather than the number of bytes
transferred from the ESCC. (These counts may differ by
up to the number of bytes in the receive data FIFO con-
tained in the ESCC.)

3-44
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7 6 5 4 3 2 1 0

Bc | BC | BC |BC |BC |BC
RR7 | FOY{FDA | 13 |12 |11 |10 |9 |8

L FIFQO Data Available Status
1 = Status Reads Will Come From FIFQ
0 = Status Reads Will Come From SCC

————— FIFO Overflow Status
FIFO Overtlowed During Operation
Normal

-
"

BC | BC |BC | BC |BC |BC BC | BC Read From FIFO
RR6 7 6 5 4 3 5 1 0 LSB Byte Count
7 6 5 4 3 2 1 0
. . . ENH: SDLC/HDLC Enhancement Status
RR1S| ° * | FEN * |ENHE— 1 = Enhancements Enabled
0 = Enhancements Disabled

Status FIFO Enable Control Bit

1 = Status and Byte Count Willbe
Held in the Status FIFQ Until Read

0 = Status Will Not be Heid (SCC Emulation Mode)

e = No Change From NMOS Am8530H DFN
12582C-068A

Figure 40. ESCC Additional Registers

ESCC SDLC/HDLC Enhancement Register Access status FIFQ is enabled while bit DO determines whether

SDLC/HDLC enhancements on the ESCC are enabled or not other enhancgmems are enab'ed via WR7' Table
or disabled via bits D2 or DO in WR15. Bit D2 determines 5 shows what functions on the ESCC are enabled when

whether or not the 10 x 19 bit SDLC/HOLC frame  these bits are set.

Table 5. Enhancement Options

WR15 Bit D2 WR15 Bit DO WR7’ Bit D6
10 x 19 Bit SDLC/HDLC Extended Functions
FIFO Enabled Enhancement Enabled Read Enabled Enabled
1 0 X 10 x 19 bit FIFO
enhancement enabled only
0 1 0 SDLC/HDLC enhancements
enabled only
SDLC/HDLC enhancements
0 1 1 enabled with extended read
enabled
10 x 19 bit FIFO and
1 1 o] SDLC/MDLC enhancements
enabled
10 x 19 bit FIFO and
1 1 1 SDLC/HDLC enhancements
with extended read enabled

When bit D2 of WR15 is set 1o “1,” two additional regis-  register map when this function is enabled is shown in
ters (RR6 and RR7) per channel specificto the 10 x 19 Table 6.
bit Frame Status FIFO are made available. The ESCC
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Table 6. 10 x 19 Bit FIFO Enabled

AB PNT: PNT, PNTo Write Read
0 0 0 0 WROB RROB
0 0 0 1 WR1B RR1B
0 0 1 0 WR2 RR2B
0 0 1 1 WR3B RR3B
0 1 0 0 WR4B (RROB)
0 1 0 1 WR5B (RR1B)
0 1 1 0 WR6B RR6B
0 1 1 1 WR7B RR7B
1 0 0 0 WROA RROA
1 0 0 1 WR1A RR1A
1 0 1 0 WR2 RR2A
1 0 1 1 WR3A RR3A
1 1 0 0 WR4A (RROA)
1 1 0 1 WRS5A (RR1A)
1 1 1 0 WR6BA RR6A
1 1 1 1 WR7A RR7A

With the Point High command:

0 0 0 0 WRSB RR8B
0 0 0 1 WR9 RR13B
0 0 1 0 WR10B RR10B
0 0 1 1 WR11B (RR15B)
0 1 0 0 WR12B RR12B
0 1 0 1 WR13B RR13B
0 1 1 0 WR14B (RR10B)
0 1 1 1 WR15B RR158
1 0 0 0 WRSA RRSA
1 0 0 1 WR9 (RR13A)
1 0 1 0 WR10A RR10A
1 0 1 1 WR11A (RR15A)
1 1 0 0 WR12A RR12A
1 1 0 1 WR13A RR13A
1 1 1 0 WR14A (RR10A)
1 1 1 1 WR15A RR15A

Bit D0 of WR15 determines whether or not other en-
hancements pertinent only to SDLC/HDLC Mode opera-
tion are available for programming via WR7” as shown
below. Write Register 7 prime (WR7’) can be written to
when bit DO of WR15 is set to “1.” When this bit is set,
writing to WR?7 (Hlag register) actually writes to WR7'. If
bit D6 of this register is set to “1,” previously unreadable

registers WR3, WR4, WR5, and WR10 are readable by
the processor. In addition, WR7’ is also readable by hav-
ing this bit set. WR3 is read when abogus RR9 register is
accessed during a read cycle. WR10 is read by access-
ing RR11, and WRY7’ is accessed by executing aread to
RR14. The ESCC register map with bit DO of WR15 and
bit D6 of WR7’ set is shown in Table 7.

D7 D6 D5 D4 D3 D2 D1 DO
SDLC/HDLC | SDLC/HDLC | SDLC/HDLC
Must Be Set | Ext. Read Rx comp. DTR/REQ | Force TxD Auto RTS Auto EOM Auto
to 0 Enable CRC Fast Mode High Turnoff Reset Tx Flag
WR7~SDLC/HDLC Programmable Enhancements”
*Note:

Options 3, 4, 5, and 6 may be used regardiess of whether SDLC/HDLC mode is selected.
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Table 7. SDLC/HDLC Enhancements Enabled

A/B PNT: PNT, PNTo Write Read
0 0 0 0 WRO0B RR0B
0 0 0 1 WR1B RR1B
0 0] 1 0 WR2 RRz2B
0 0 1 1 WR3B RR3B
0 1 0 1) WR4B RR4B (WR4B)
0 1 0 1 WR5B RR5B (WR5B)
0 1 1 0 WR6B (RR2B)
0 1 1 1 WR7B (RR3B)
1 0 it 0] WROA RROA
1 0 0 1 WR1A RA1A
1 0 1 0 WR2 RR2A
1 0 1 1 WR3A RR3A
1 1 0 Q WR4A RR4A (WR4A)
1 1 0 1 WRS5A RR5A [(WRG5A)
1 1 1 0 WR6A (RR2A)
1 1 1 1 WR7A (RR3A)
With the Point High command:
0 0 0 0 WR8B RR8B
0 0 0 1 WR9 RRS (WR3B)
0 0 1 0 WR10B RRt0B
0 0 1 1 WR11B RR11B (WR10B)
0 1 0 0 WR12B RR128
0 1 0 1 WR13B RR13B
¢ 1 1 0 WR14B RR14B (WR7'B)
o 1 1 1 WR15B RR15B
1 0 0 0 WRS8A RR8A
1 0 0 1 WR9 RRY9A (WR3A)
1 0 1 0 WR10A RR10A
1 0 1 1 WR11A RR11A (WR10A)
1 1 0 0 WR12A RR12A
1 1 0 1 WR13A RR13A
1 1 1 0 WR14A RR14A (WR7A)
1 1 1 1 WR15A RR15A
If both bits D0 and D2 of WR15 are set to “1” and D6 of
WR7’ is set to “1," then the ESCC register map is as
shown in Table 8.
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Table 8. SDLC/HDLC Enhancements and 10 x 19 Bit FIFO Enabled

AB PNT; PNT, PNT, Write Read
0 0 0 0 WRO0B RROB
0 0 0 1 WR1B RR1B
0 0 1 0 WR2 RR2B
0 0 1 1 WR3B RR3B
0 1 0 0 WR4B RR4B (WR4B)
0 1 0 1 WR5B RR5B {WR5B)
0 1 1 0 WR6B RR6B
0 1 1 1 WR78B RR7B
1 0 0 0 WROA RROA
1 0 0 1 WR1A RR1A
1 0 1 0 WR2 RR2A
1 0 1 1 WR3A RR3A
1 1 0 0 WRA4A RR4A (WR4A)
1 1 0 1 WR5A RR5A (WR5A)
1 1 1 0 WR6A RR6A
1 1 1 1 WR7A RR7A
With the Point High command:
0 0 0 0 WR8B RRSB
0 0 0 1 WRQ RR9 (WR3B)
0 0 1 0 WR10B RR10B
0 0 1 1 WR11B RR11B (WR10B)
0 1 0 0 WR12B RR12B
0 1 0 1 WR13B RR13B
0 1 1 0 WR14B RR14B (WR7'B)
0 1 1 1 WR15B RR15B
1 0 0 0 WRSA RRSA
1 0 0 1 WR9 RR9A (WR3A)
1 0 1 0 WR10A RR10A
1 0 1 1 WR11A RR11A (WR10A)
1 1 0 0 WR12A RR12A
1 1 0 1 WR13A RR13A
1 1 1 0 WR14A RR14A (WR7'A)
1 1 1 1 WR15A RR15A

Auto RTS Reset

On the CMOS ESCQC, if bit DO of WR15 and bit D2 of
WR7’ are setto “1” and the channelis in SDLC Mode, the
RTS pin may be reset early in the Tx Underrun routine

and the RTS pin will remain active until the last zero bit of

the closing flag leaves the TxD pin as shown in Fig—
ure 16. Note that in order for this to function property,
bits D3 and D2 of WR10 must be set to “1” and “0"
respectively.

Data Being Sent ———»

Dalta

-\CRC

CRC

Flag

Tx Underrun/EQOM

RTS Bit D1 WR5

RTS Pin (Active Low)

\r

Figure 41. Auto RTS Reset Mode

12582C-069A
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CRC Character Reception

NMOS AmB530H

On the NMOS Am8530H , when the end-of-frame flag
is detected, the contents of the Receive Shift Register
are transferred to the Receive Data FIFO regardless of
the number of bits accumulated. Because of the 3-bit de-
lay between the Receive SYNC Register and Receive
Shift Register, the last two bits of the CRC check charac-
ter received are never transferred to the Receive Data
FIFO. Thus, the received CRC characters are unavail-
able for use.

CMOS ESCC

On the ESCC, the option of being able to receive the
complete CRC characters generated by the Transmitter
is provided when both bit DO of WR15 and bit D5 of WR7’
are setto “1." When these two bits are set and an end-of-
frame flag is detected, the last two bits of the CRC will
be clocked into the Receive Shift Register before its
contents are transferred to the Receive Data FIFO.The
data-CRC boundary and CRC character bit formatsfor
each Residue Code provided is shown in Figures 42A
through 42D for each character length selected.

Residue Residue
Cc;de Code
001 101
DID|D |D |D |ColCi]|Ca DIDID D |D |D 1Co]|Ci
Co|Ci1|C2lCs|Ce |Cs5 |Cs |Cr D] Col Ci1|Ca}Ca|Ca|Cs!Cs
Cs| Ce| C7{Cs [Co |Cio/C11}C12 C4| Cs| Cs|C7|Cs 1Cs |Cio] Ct1
Ce| Col Ciof C11] C12| C13| Cra|C1s Cs| Cs| Ciof C11| Ci12]C13jC14| C1s
Residue Residue
Ccade Code
100 010
DID|D I|D ID D ID |Co b{DiD |D D |B |D |D
DIDI[Co|Ci|Co|Ca]CalCs D|D|D {CalCi]C2lCs|Ca
Ca] Ca| Cs|Ce|C7|Cs [Co |Cr0 Ca| C3] Ca[Cs|Cs |C7 [Co |Cs
Cs| Co| Ciof C13k C12| C13] C14fCis Cz| Cs| Ca[Ciro] C11iC12|C13]C1a
Ca| Col Cio] C11| Ci2|C13]C14|C1s
Residue
Code
012
110
D|D}{D |D D (B {D |D
DID]|D |D |Co|Ci]|C2|Ca
C:| Cof C3|Ca|Cs |Cs IC7 [Ca
Cs| C7| Cs [Ca |C10[C11{C12[Cra
Ce| Cs| Cio| C11|C12|C13|C14[Crs 12582C—070A

Figure 42A. 5 Bits/Character
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Residue Residue
Code Code
Q12 012
010 110
D(D]D |D ID |D {Co]|Cs DID|D |D |ID |ID |ID |Ce
Co| Ci] C2|Ca|Cu |Cs |Cs |Cr D} Col Ci]C2]CslCs |Cs |Ce
Ces[ C7| Cs |Co |C10]|C11{Ci2|C1a Csl Ce| C7 |Cs |Co jC10]C11|Cr2
Cs| Co| Cig] C11| C12|C13|C14[C15 Csl Co| Cio|C11[C12iC13[C14[C15
Residue Residue
Code Code
Q12 012
001 101
D(D|D |D {D |D |B |D D|ID|D |D |D |D |[D |D
D|D{Co|CilC2]Ca |Ca |Cs D|D]|D {Co|Ci|Cz|Ca[Ca
Cs| Cs{ Cs|C7|Ca |Co {C10]|Cn Cs| Ca| Cs5 |Cs |C7 [Ce |Ca [C1o
Cs| Cof Ciol C11|C12] C13{C124|C1s Cs| Cs| Ci10|C11{C12[C13]|C14{C1s
Residue Residue
Code Code
012 MHe
G111 100
D{D |D |ID D |ID (D |D D{D|D |D (D |ID |ID |D
D|D|D |ID |Co |Ci |Cz |Ca DID|D (D |D |Co |Ci |C2
Cz2] CalC4 |Cs |Cs |C7 |Ce |Co Ci| C2| Ca |Ca |Cs |Cs |C7 |Ce
Cs| Co|C1olCi1{C12|C13|C14|Cis C7| Cs| Co [Cre|C11]C12|C13|Cra
Cs| Cq| C1o|C1i|Ci2|C13]|C14[Cis
12582C-071A

Figure 42B. 6 Bits/Character
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Residue Residue
Code Code
012
111 100
DID|D |D |D |D D {Co D|D|D|D|D ID |D |D
Col C1jCa|Ca}Ca|Cs |Cs |Cr D Co|l Ci|C2]|Ca|Ca|Cs]Cs
C71 Cal Co | Cio] C11| C12{C1a{Cra Ce| Cz| Ca|Ca|C1o|C11|Cid C1a
Cs| Ca| C1o| C11] C12|C13]|C14|C15 Cs| Co| Cid C11 C12|C13|Ci4] Cis
Residue Residue
Cc;de Code
Q12
010 110
plp|pb |D {D |D |[D |ID ploiDb |D |D |D |ID |D
DD |CoiCi|Cz]Cs |Cs|Cs D|IDID 1C:|C:|C2iCa|Cs
Cs| Co| C7 [Cs 1Ca |Cuo}Cri|Cra Ca] Cs| Ce {C7{Cs |Cs |C10|Cin
Cs| Co| Ci0]C11|C12| C13|C14|C1s Cal Ca| Cio|C11| C12|C13]C1a|{C1s
Residue Residue
Code Code
012 012
001 101
Dlp|D |D |D ID |D |D D|D{D |D |D |D_|D |D
DIDI{D {D [Co|Ci |Cz|Cs D|ID|D |D |D 1Ce|Ci|Ce
Cal Ca| Cs[Ce |C7 ICs |Ca |Cro Cz| Ca] Ca|Cs|Ce |C7 |Cs |Cs
Cs| Cs| Ciof C11[C12|C13|Cr4a|C1s Cs| Co| Cio C11[|C12]C13|C14|C1s
Residue
Code
012
011
pDjpD|D {D |D |bD |[D |D
pliD|ID (D |D |D [ColCs
Ci| Cal CajCa|Cs |Ce |Cr |Co
Ca| Go| Ciof C11/C12|C13[C1a]C15s
12582C-072A

Figure 42C. 7 Bits/Character
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Residue
Code

N2
011

Residue
Code

012
000

Residue
Code

012
010

Residue
Code
012

001

Residue
Co1de
(No Residue) %12
DI{D|D |[D |[D |D |ID |D
Co|{ C1]C2|Cs{Ca|Cs |Cs |Cr
Cs| Co| Ci0|Ci11] C12| C13|C14[Cis
Residue
Co1de
{2 Residue Bits) 100
D|D|D |D|D |D |D |D
DID J|CojCi]C2|Cs|CsalCs
Cs| C7| Cs | Co | Cio|Ci11|Ci2| Cia
CB Cg C10 C11 C12 CIJ C14 C|5
Residue
Code
{4 Residue Bits) %
| D|IDID|ID |D |D {D |D
D|IDID |D [Co|Ci{C2{Cs
Ca| Cs] Cs|C2|Ca [Co |C1e{Cus
Cs| Col Cio] C11] C12] C13[C1a{C1s
Residue
Code
(6 Residue Bits) '%12
D|{D|D (D |D |D |D |D
D|{D|D (D |D |ID |Col|Cs
Ca| Cs| Ca |Cs |Cs [C7 [Cs |Co
Csa| Co| Cio| C11] C12|Ci3{C1|Crs

(1 Residue 8it)

D

D

D

D _|D D

Co

Ci

C2

Ca

Ca [Cs|Ce

Cs

Ce

Co

CH

C12 C13I Cll

Cs

Cio

Cﬂ

Ciz

C13{C14| Cis

(3 Residue Bits)

D

D

D

b |0 |D

D

Co

C.

C2 |C3 |Ca

Cs

Ce

Cr

Cs

Ca

C1io|C11|Ci2

Ce

Co

Cid

C

Ciz

C13]|C14]Crs

(5 Residue Bits)

D

D

D

D IO |

D

D

D

Co |C1 |C2

Cs

Ca

Cs

Cs

Cs

CB CQ C1D

Cs

Co

Co

Ci

Ciz

C13|C14]Cis

(7 Residue Bits)

D

D

D

D |D |D

D

D

D

D |D |Co

G

Ca

Cs

Cs

Cs

Cs |C7 |Cs

Ca

Cq

Cig

C

Ci

C1a|Cu|C1s

Figure 42D. 8 Bits/Character

12582C-073A
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Auto Flag Mode

On the NMOS Am8530H, if the transmitter is actively
mark idling and a frame of data is ready to be transmitted,
the MARK/FLAG idle bit must be set to “0" before data is
written to WRS, otherwise the opening flag will not be
sent properly. However, care must be exercised in doing
this because the mark idle pattern {eight “1” bits) is trans-
mitted eight bits at a time, and all eight bits must have
transferred out the Transmit Shift Register before a flag
may be loaded and sent. If data is written into the Trans-
mit Buffer (WR8) before the flag is loaded into the Trans-
mit Shift Register, the data character written to WR8 will
supersede tlag transmission and the opening flag will not
be transmitted.

On the CMOS ESCC, if bit D0 of WR15 is setto “1,” and
the ESCC is programmed for SDLC operation, an option
is provided via bit D0 of WR7’ that eliminates this require-
ment. If bit DO of WR7’ is setto “1” and a characler is writ-
ten to the Transmit Buffer while the Transmitter is mark
idling, the Mark/Fiag Idle bitin WR10 need notbe reset to
“0” in order to have the opening flag sent because the
Transmitter will automatically send it before commenc-
ing to send data.

In addition, as long as bit DO of WR15 and bit D1 of WR7”
are set to “1,” the CRC transmit generator will be auto-
matically preset to the initial state programmed by bit D7
of WR10 (so the Reset Tx CRC Generator command is
also not necessary), and the Tx Underrun/EOM latch will
be reset automatically on every new frame sent. This en-
sures that an opening flag and proper CRC generation
and transmission wili always be sent without processor
intervention under varying bus latency conditions.

Auto Transmit CRC Generator Preset

The NMOS Am8530H does not automatically preset the
CRC generator prior to frame transmission. This must be
done in software, usually during the initialization routine.
This is accomplished by issuing the Reset Tx CRC Gen-
erator Command via WRQ. For proper results, this com-
mand must be issued while the transmitter is enabled
and idling and before any data are writlen to the Transmit
Buffer.

In addition, if CRC is to be used, the transmit CRC gen-
erator must be enabled by setting bit DO of WRS to “1.”
CRC is normaily calculated on all characters between
opening and closing flags, so this bit should be setto “1”
at initialization and never changed.

On the CMOS ESCC, setting bit DO of WR15 to “1” will
cause the transmit CRC generator to be preset automati-
cally every time an opening flag is sent, so the Reset Tx
CRC Generator Command is not necessary.

Auto Tx Underrun/EOM Latch Reset

On the ESCC, the transmission of the CRC check char-
acters is controlled by the Transmit CRC Enable bit in
WR5 (D0) and the Tx Underrun/EOM bit in RRO {D6).
However, if the Transmit Enable bit is set to 0" when a
transmit underrun (i.e., both the Transmit Buffer and
Transmit Shift Register go empty) occurs, the CRC
check characters will not be sent regardless of the state
of the Tx Underrun/EOM bit.

If the Transmit Enable bit is set to “1” when an underrun
occurs, then the state of the Tx Underrun/EOM bit and
the Abort/Flag on Underrun bit in WR10 {D2) determine
the action taken by the Transmitter. The Abort/Flag on
Underrun bit may be set or reset by the processor,
whereas, the Tx Underrun/EOM bit is set by the Trans-
mitter and can only be reset by the processor via the Re-
set Tx Underrun/EOM Command in WRO.

If the Tx Underrun/EOM bit is setto “1” when anunderrun
occurs, the Transmitter will close the frame by sending a
flag; however, if this bit is setto “0,” the frame data will be
appended with either the accumulated CRC characters
followed by a flag or an abort pattern followed by a fiag,
depending on the state of the Abort/Flag on Underrun bit
inthe WR10 (D2). In either case, after the closing flag is
sent, the Transmitter will idle the transmission line as
specified by the Mark/Flag ldle bit D3 in WR10.

Hence, if the CRC check characters are to be properly
appended to a frame, the Abort/Flag on Underrun bit
must be set to “0,” and the Reset Tx Underrun/EOM
Command must be issued after the first but before the
last character is written to the Transmit Buffer. This will
ensure that either an abort or the CRC will be transmitted
it an underrun occurs. Normally, the Abort/Flag on Un-
derrun bitin WR10 should be set to “1” around the same
time that the Tx Underrun/EOM bit is reset so that an
abort will be sent if the transmitter accidentally under-
runs, and then setto “0” nearthe end of the frame to allow
the correct transmission of CRC.

Onthe ESCC, if bit DO of WR15 is setto “1,” the option of
having the Tx Underrur/EOM bit reset automatically at
the start of every frame is provided via bit D1 of WRY'.
This helps alleviate the software burden of having to re-
spond within one character time when high-speed data
are being sent.

SDLC/HDLC NRzZI Transmitter Disabling

Onthe NMOS Am8530H, if NRZ| encoding is being used
and the Transmitter is disabled, the state of the TxD pin
will depend on the last bit sent. That is, the TxD pin may
gither idle in a Low or High state as shown in Figure 43.

Am85C80
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On the CMOS ESCC, an option is provided that allows
setting the TxD pin High when operating in SDLC Mode
with NRZ! encoding enabled. If bit DO of WR15is set to
“1,” then bit D3 of WR7’ can be used to set the TxD pin
High. Note that the operation of this bit is independent of
the Tx Enable bit in WR5S. The Tx Enable bit in WR5 is
used to disable and enable the transmitter, whereas bit
D3 of WR7’ acts as a pseudo transmitter disable and en-
able by just forcing the TxD pin High when set even
though the transmitter may actually be mark or flag
idling. Care must be used when setting this bit because
any character being transmitted at the time this bit is set
will be “chopped off,” and data written to the Transmit
Buffer while this bit is set will be lost.

When the transmit underrun occurs and the CRC and
closing flag have been sent, bit D3 can be set to pull TxD
High. When ready to start sending data again this bit
must be reset to “0” before the first character is written to
the Transmit Buffer. Note that resetting this bit causes
the TxD pin to take whatever state the NRZ| encoder is in
at the time so synchronization at the Receiver may take
longer because the first transition seen on the TxD pin
may not coincide with a bit boundary. Note that in order
forthis to function properly, bits D3 and D2 of WR 10 must
be set to “1” and "0” respectively.

[ fofols e fals]+f1]ofo

Transmitter Disabled Here —>|

TxD Pin Qutput (NRZI Encoded)

Hi

Lo

12582C—074A

Figure 43. Transmitter Disabling with NRZI Encoding

Interrupt Masking Without INTACK

The NMOS Am8530H's ability to mask lower priority in-
terrupts is done via the IUS bit. This bit is internal to the
ESCC and is not observable by the processor.-Being
able to automaticaliy mask lower priorily interrupts ai-
lows a modular approach to coding interrupt :outines.
However, using the masking capabilities of the NMOS
ESCC requires that the INTACK cycle be generated. In
stand-alone applications, having to generate INTACK
through external hardware in order to use this capability
iS an unnecessary expense.

Onthe CMOS ESCC, if bit DS in WR9 is setto “1,"the IN

TACK cycle does not need to be generated in order to
have the IUS bit set. This allows the user to respond to
ESCC interrupt requests with a software acknowledg-
ment through RR2. When bit D5in WR9 is setand anin-
terrupt occurs, aread to RR2 emulates a hardware Inter-
rupt Acknowledge cycle as it functions in Vectored Mode.
Inthis case the CPU must firstread RR2to determine the
internal interrupt source and then jump to the appropriate
interrupt routine. Reading RRA2 sets the 1US bit for the
highest priority IP. After the interrupting condition is
cleared, the routine can then read RRS3 t0 determine if
any other |IPs are set and clear them. At the end of the in-

terrupt routine, a Reset IUS Command must be issuedto
unlock the internal daisy chain.

Since the CPU can acknowledge the ESCC of highest
priority with a read of its RR2 interrupt vector, there is no
need for an external daisy chain. When acknowledging
an ESCC interrupt request, the CPU must issue one read
to RR2 per interrupt request. The modified interrupt vec-
tor can be read from Channel B, or the originat vector
stored in WR2 can be read from Channet A, Either action
will produce the same internal actions on the 1US logic.
Note that the No Vector and Veclor Inciudes Status bits
in WRS are ignored when bit D5 in WR9 is set to “1."

1 Mb/s FM Data Transmission and Reception

The 8-MHz version of the CMOS ESCC (ESCC-8) is ca-
pable of transmitting and receiving FM-encoded data at
the rate of 1 Mb/s. This is accomplished by applying a
16-MHz clock to the RTxC pin and assigning this
waveform to drive the Internal Digital Phase Locked
Loop (DPLL) clock. This feature allows the user to send
both clock and data information over the same line at
t Mb/s and can eliminate externat DPLLs required for
high-speed NRZ data clock generation.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature

Voltage at any Pin

Relative to Vss

Stresses above those listed under ABSOLUTE MAXI-
MUM RATINGS may cause permanent device failure.

OPERATING RANGES

Functionality at or above these limits is not implied. Ex-
posure to absolute maximum ratings for extended peri-
ods may affect device refiability.

—65to +150°C  Commercial (C) Devices
Ambient Temperature (Ta)
-05t0+70V Supply Voltage (Vee)

0to +70°C
+5 V + 5°/o

Operating ranges define those limits between which the
functionality of the device is guaranteed.

DC CHARACTERISTICS over operating ranges

Parameter Parameter

Symbol Description Test Conditions Min. Max. Unit
Vi Input High Voltage Commercial 2.2 Vee +0.3° v
Vi Input Low Voltage -0.3 08 v
Vo Output High Voitage lon = =3.0 MA 2.4 \
Vorz Output High Voltage low = —250 pA (Note 2) Vec—0.8 v
Voi QOutput Low Voltage loo = +2.4 MA 05 Vv
VoLz Qutput Low Voltage lo. = +48 mA (Note 1) 05 A
I input Leakage 04VsVins24V +10.0 pA

SCSI Bus Pins Vih = 525V,

Except RST Vie= 0 +50 HA
lov Output Leakage 0.4V<Vours24V +10.0 UHA
fee Vee Supply Current CLK = 8 MHz, inputs at 40 mA

voltage rails, output unloaded
Cwi Input Capacitance Unmeasured pins returned 10 pF
Cour Output Capacitance to ground. f = 1 MHz over 15 pF
Cwuo Bidirectional Capacitance | specified temperature range 20 pF
Except SCS! Bus Pins

* Viu Max. and Vi Min. not tested. Guaranteed by design.

Notes:

1. SCSIBus Pins only.
2. SCC outputs enly.

Standard Test Conditions

The characteristics below apply for the following stan-
dard test conditions, uniess otherwise noted. All voltages
are referenced to GND. Positive current flows into the
reterenced pin. Standard conditions are as follows:

+4.75V<Vec 4525V

GND

oV

0°C<Ta<70°C

Am85C80
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SWITCHING TEST CIRCUITS

Standard Test Dynamic Load Circuit Open-Drain Test Load

+5V
1 |o|_ = 24 mA
Threshold 2 9K
Voltage ’
From Output From Output
Under Test Under Test
Vi=14V _I_100 pF
— 100 pF
1 Iou =3 mA I
12582C-075A 12582C—076A
SWITCHING TEST INPUT/OUTPUT WAVEFORM
24V
Xz.ov \Pqut 2.0 v><
" Points~wa.
04V 0.8V 0.8Y,
12582C-077A

AC testing: Inputs are driven at 2.4 V for a logic 1" and 0.4 V for a logic “0."
Timing measurements are made at 2.0 V for a logic “1” and 0.8 V for logic “0."

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
May Will be
Change Changing
fromH1o L femHtolL
May Will be
Change Changing
from Lto H from Lto H
Don't Care, Changing,
Any Change State
Permitted Unknown
Does Not Center
. Apply Line is High-
Impedance
"Off” State
3-56 Am85C80
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ESCC SWITCHING CHARACTERISTICS over COMMERCIAL operating range
General Timing (see Figure 44)

Parameter 8.192 MHz 16.384 MHz
No. Symbol Paramster Description Min. Max. Min. Max. Unit
1 TdPC(REQ) PCLK | to W/REQ Valid Delay 250 80 ns
2 TdPC(W) PCLK | to Wait Inactive Delay 350 180 ns
3 TsRXC(PC) RxC 1 to PCLK T Setup Time NA NA NA NA
{Notes 1,4 & 8)
4 TsRXD(RXCr) RxD to RxC T Setup Time o 0 ns
(Xt Mode) [Note 1)
5 ThRXD(RXCr) RxD to RxC T Hold Time 150 50 ns
{XI Mode) (Note 1)
6 TsRXD(RXCH) RxD to FxC | Setup Time 0 ¢ ns
(XI Mode) (Notes 1. )
7 ThRXD(RXCH) RxD to RxC | Hold Time 150 50 ns
(X| Mode) {Notes 1, 5)
8 TsSY(RXC) SYNCA to RxC T Setup Time -200 -100 ns
{Note 1)
9 ThSY(RXC) SYNCA to BxC T Hold Time 5TcPc 5TcPc ns
{Note 1}
10 | TsTXC(PC) TXC { to PCLK T Setup Time NA NA
(Notes 2. 4 & 8}
11 TdTXCHTXD) TXC | to TxD Delay (X! Mode) 200 80 ns
(Note 2)
12 TdTXCr{TXD) TxC T to TxD Delay (X! Mode) 200 80 ns
(Notes 2, 5)
13 TdTXD(TRX) TxD to TRxC Delay 200 80 ns
{Send Clock Echo) _
14a | TwRTXh BTxC High Width {Note &) 150 80 ns
14b | TwRTxh(E) RTxC High Width (Note 9) 50 15.6 ns
15a TwRTX! RIxC Low Width {Note 6) 150 80 ns
15b 1| TwRTXUE} RIxC Low Width {Note 9) 50 156 ns
16a TcBRTX BTxC Cycle Time (Notes 6, 7) 438 244 ns
i€b TcBIx(E) RTxC Cycle Time (Note 9) 125 31.25 ns
17 TeRTXX Crystal Oscillator Period (Note 3) 125 1000 62 1009 ns
18 TwTRXh TBxC High Width {Note 6) 150 80 ns
19 TwTRXI TRxC Low Width (Note 6) 150 80 ns
20 TcTRX TBxC Cycle Time (Notes 6, 7) 488 244 ns
21 TwEXT DCD Puise Width 200 70 ns
22 TwSY SYNCA Pulse Width 200 70 ns
Notes:

1.

2
3.
4

RxC is RTxC or TRxC, whichever is supplying the receive clock.

. TxC is TRxC or RTxC, whichever is supplying the transmit clock.

Both RTxC and SYNCA have 30-pF capacitors to ground connected to them.
Parameter applies only if the data rate is one-fourth the PCLK rate. In all other cases, no phase relationship between RxC

" and PCLK or TxC and PCLK is required.

v

Parameter applies only to FM enceding/decoding.

6. Parameter applies only for transmitter and receiver, DPLL and baud rate generator timing requirements are identical to chip

PCLK requirements.

The maximum receive or transmit data is 1/4 PCLK.

External PCLK to RxC or TxC synchronization requirement eliminated for PCLK divide-by-four operation.

TRxC and BRTxC rise and fali times are identical to PCLK. Reference timing specs Tfpc and Trpc.

Tx and Rx input clock slow rates should be keptto a maximum of 30 nsec. All parameters related to input CLK edges should
be referenced at the point at which the transition begins or ends, whichever is worst case.

ENHANCED FEATURE— RTxC used as input to internal DPLL only.
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Figure 44. General Timing
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ESCC SWITCHING CHARACTERISTICS over COMMERCIAL operating range (continued)
System Timing (see Figure 45)

Parameler 8.192 MHz 16.384 MHz
No. Symbol Parameter Description Min. Max. Min. Max. Unit
1 TdRXC(REQ) RXC T W/REQ Vaiid Delay 8 12 8 12 TcPc
(Note 2)
2 TdRXC(W) RXC T to Wait Inactive Delay 8 14 8 14 TePe
(Notes 1, 2)
3 TdRXC(SY) RxC 7 to SYNC Valid Delay 4 7 4 7 TecPc
{Note 2)
4 TdRXC(INT) RxC T1o INT Valid Delay 10 16 10 16 TcPc
{Notes 1. 2)
5 TdTXC(REQ) TxC T 1o W/IREQ Valid Delay 5 8 5 8 TcPe
{Nate 3)
6 TdTXC(W) TxC | to Wait Inactive Delay 5 11 5 11 TePc
(Notes 1, 3)
7a TdTXC(DRQ} TxC | to DTR/REQ Valid Delay 4 7 4 7 TcPc
{Note 3}
7b TdTXC(EDRQ) TxC | 1o DTR/REQ Valid Delay 5 8 5 8 TcPc
(Notes 3, 4)
8 TdTXC({INT) TxC | to INT Valid Delay 8 10 6 10 TcPc
(Notes.1,.3)
9 TdSY(INT) SYNCA Transition to INT Valid 2 6 2 6 TcPc
Delay (Nate 1)}
10 TAEXT(INT) DBED Transition to INT 2 6 2 6 TcPc
Valid Delay (Note 1)
Notes:

1. Open-drain output, measured with open-drain test load.

2. RxC is RTxC or TRxC, whichever is supplying the receive clock.
3. TxC is TRxC or RTxC, whichever is supplying the transmit clock.

4. Parameter applies to Enhanced Request made only.

Am85C80
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ESCC SWITCHING CHARACTERISTICS over COMMERCIAL operating range (continued)
Read and Write Timing (see Figure 46)

Parameter 8.192 MHz 16.384 MHz
No. Symbol Parameter Description Min. Max. Min. Max. Unit
1 TwPCl PCLK Low Width 50 2000 26 2000 ns
2 TwPCh PCLK High Width 50 2000 26 2000 ns
3 TiPC PCLK Fall Time i5 8 ns
4 TrPC PCLK Rise Time 15 8 ns
5 TcPC PCLK Cycle Time 122 4000 61 4000 ns
6 TsA(WR) Address to WR | Setup Time 70 35 ns
7 ThA(WR) Address to WR T Hold Time 0 0 ns
8 TsA(RD) Address to RD | Setup Time 70 35 ns
g ThA(RD) Address to BD T Hold Time 0 0 ns
10 | TsIA(PC) INTACK to PCLK T Setup Time 20 15 ns
11 TsIA(WR) TNTACK to WR | Setup Time 145 70 ns
{Nota 1)}
12 | ThIA(WR) INTACK to WR T Hold Time 0 0 ns
13 | TsIA(RD) INTACK to RD J Setup Time 145 70 ns
{Note 1)
14 | ThIAI{RD) INTACK to RD T Hold Time 0 0 ns
15 ThIA(PC) INTACK to PCLK T Hold Time 40 15 ns
16 TsCEI(WR) CE1 Low to WR | Setup Time 0 0 ns
17 ThCE(WR) CE1to WR T Hold Time 0 0 ns
18 TsCEh(WR) CFT High to WR L Setup Time &0 ao ns
19 TsCEI(RD) CET Low to RD | Setup Time 0 0 ns
(Nnto 1 )
20 ThCE(RD) CE1 to BD T Hold Time (Note1) 0 0 ns
21 TsCEh(RD) C;E_f High to RD { Setup Time 60 30 ns
(Mote 1)
22 TwRDI BD | ow Width (Note 13 150 75 ns
23 TdRD(DRA) BD | 10 Read Data Active Delay 4] 0 ns
24 TdRDr{DR) BD T to Read Data Not Valid 0 0 ns
_De_lay
25 TdBD{(DA) BD | to Read Data Valid Delay 140 70 ns
26 TdRD(DRz) RD T to Read Data Float Delay 40 20 ns
(Note 23
Notes:

1. Parameter does not apply 1o Interrupt Acknowledge transactions.

2. Float delay is defined as the time at which the data bus is released from its drive state with a maximum DC Load and mini-
mum AC load.
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Figure 45. System Timing
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ESCC SWITCHING CHARACTERISTICS over COMMERCIAL operating range (continued)

Interrupt Acknowledge Timing, Reset Timing, Cycle Timing (see Figures 47-49)

Parameter 8.192 MHz 16.384 MHz
No. Symbol Parameter Description Min. Max. Min. Max. Unit
27 TAA(DR) Address Required Valid to Read 220 100 ns
Data Valid Delay
28 TwWRI WR Low Width 150 75 ns
29 | TAWRi(DW) WR | to Write Data Valid 35 20 ns
30 ThDW(WR) Write Data to WR T Hoid Time 0 10 ns
31 TdWR(W) WR | to Wait Valid Delay (Note 2} 170 50 ns
32 TdRD(W) RD | to Wait Valid Delay (Note 2) 170 50 ns
33 | TdWRf(REQ) WR | to WIREQ Not Valid Delay 170 70 ns
34 | TdRDHREQ) RD | tc W/REQ Not Valid Delay 170 70 ns
35a | TdWRr{REQ) WR | to DTR/REQ Not Valid Delay 4.0TcPc 4.0TcPe ns
350 | TdWRr(EREQ) WR | to DTR/REQ Not Valid Delay 120 70 ns
36 | TdRDr{REQ) RD T DTR/REQ Not Valid Delay NA NA ns
37 | TdPC(NT) PCLK . to INT Valid Delay 500 175 ns
{Note 2)
38 TdIAI(RD) INTACK to RD | (Acknowledge) 150 50 ns
Delay
39 TwRDA RD (Acknowledge) Width 150 75 ns
40 TdRDA(DR) RO { (Acknowiedge) to Read 140 70 ns
Data Valid Delay
41 TsIEI{RDA) !FI to RD | (Acknowledge) Setup 50 ns
ime
42 ThiEI{RDA) {Elto RO T (Acknowledge) Hold 0 ns
Time
43 TdIE(IEO) {El ta IEO Delay Time 45 ns
44 TdPC(IEQ) PCLK T to IEO Delay 80 ns
45 TdRDA({INT) RD | to INT Inactive Delay 450 200 ns
{Note 2)
46 TdRD(WRQ) RD T to WR | Delay for No Reset 15 10 ns
47 | TdWRQ(RD) WR T to RD | Delay for No Reset 15 10 ns
48 | TwRES WR and RD Coincident Low for 150 75 ns
Reset
49 Trc Valid Access Recovery Time 35 35 TcPc
(Note 1)
Notes:

1. Parameter applies only between transactions involving the ESCC, it WR/RD falling edge is synchronized to PCLK falling

edge, then TrC = 3TcPc.

2. Open-drain output, measured with open-drain test load.

Am85C80
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SCSi SWITCHING CHARACTERISTICS/WAVEFORMS

DMA Write (Non-Block Mode) Target Send Cycle (see Figure 50)

Parameter Parameter
Symbeol Description Min. Max. Unit
T1 DRQ False from DACK True 100 ns
T2 DACK False to DRQ True 30 ns
T3 Write Enable Width* 70 ns
T4 DACK Hold from End of WR 0 ns
T5 Data Setup to End of Write Enable* 30 ns
T6 Data Hold Time from End of WR 40 ns
T7 Width of EOP Pulse (Note 1) 70 ns
T8 ACK True to REQ Faise 125 ns
Tg REQ from End of DACK (ACK False) 120 ns
T10 ACK True to DRQ True {Target) 110 ns
T REQ from End of ACK (DACK Faise) 120 ns
T12 Data Held from Write Enable "0 ns
T13 Data Setup to REQ True (Target) 60 ns

*Write Enable is the occurrence of WR and DACK

Note:

1. ECP, WR, and DACK must be concurrently True for at least T7 for proper recognition of the EOP pulse.

DRQ 4 l‘— T _}1.-

\I‘-— £
T3 —»re— T4 —=

—T2

S — A

XL

s ITIIiiiiiiing
[ —

17

FoF N/
fe— T8 — fe—— T9 ——=
REQ ’Z |-—T1 1 —-Ef"
ACK I‘_.i T10
Y 7
f—T12—| T13 >
DB,-DB-
oap XL/
12582C-0B4A

Figure 50. DMA Write (Non-Block Mode) Target Send Cycle
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SCS1 SWITCHING CHARACTERISTICS/WAVEFORMS (Continued)
DMA Write (Non-Block Mode) Initiator Send Cycle (see Figure 51)

Parameter Parameter
Symbol Description Min. Max. Unit
T1 DRQ False from DACK True 100 ns
T2 DACK False to DRQ True 30 ns
T3 Write Enable Width” 70 ns
T4 DACK Hold from End of WR 0 ns
T5 Data Setup to End of Write Enable” 30 ns
T6 Data Hold Time from End of WR 40 ns
T7 Width of EOP Pulse (Note 1) 70 ns
T8 REQ True to ACK True 110 ns
T9 REQ False to DRQ True 110 ns
T10 DACK False ta ACK False 130 ns
T11 WR False to Valid SCSi Data 100 ns
T12 Data Hold from Write Enable 0 ns

*Write Enable is the occurrence of WR and DACK

Note:

1. EOP, WH, and DACK must be concurrently True for at least T7 for proper recognition of the EOP pulse.
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Figure 51. DMA Write (Non-Block Mode) Initiator Send Cycle
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SCSI SWITCHING CHARACTERISTICS/WAVEFORMS (Continued)
DMA Read (Non-Block Mode) Target Receive Cycle (see Figure 52)

Parameter Parameter
Symbol Description Min. Max. Unit
Tt DRQ False from DACK True 100 ns
T2 DACK False to DRQ True 30 ns
T3 DACK Hold Time from End of RD 0 ns
T4 Data Access Time from Read Enable® 100 ns
TS Data Hold Time from End of RD 0 ns
Té Width of EOP Pulse (Note 1) 70 ns
17 ACK True 1o DRQ True 110 ns
T8 DACK False to REQ True (ACK False) 120 ns
T9 ACK True to REQ False 125 ns
T10 ACK False to REQ True {DACK False) 120 ns
T11 Data Setup Time to ACK 10 ns
T12 Data Hold Time from ACK 65 ns

*Read Enable is the occurrence of RD and DACK
Note:

1. ECP, RD, and DACK must be concurrently True for at least T6 for proper recognition of the EOP pulse,

DRQ ____12’. \r 2

____ I‘—T1—-1 f— T2

DACK \
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o0 [T TTTTTIX X1

e T et

T 4 1o
N

= i

ACK —\ 7[
e

Figure 52. DMA Read (Non-Block Mode) Target Receive Cycle
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SCSI SWITCHING CHARACTERISTICS/WAVEFORMS (Continued)
DMA Read (Non-Block Mode) Initiator Receive Cycle (see Figure 53)

Parameter Parameter
Symbol Description Min. Max. Unit
T DRQ False from DACK True 100 ns
T2 DACK False to DRQ True 30 ns
T3 DACK Hold Time from End of RD 0 ns
T4 Data Access Time from Read Enable” 100 ns
TS Data Hold Time from End of RD 0 ns
T6 Width of EOP Pulse (Note 1) 70 ns
T7 REQ True to DRQ True 140 ns
T8 DACK False to ACK False (REQ False) 100 ns
T9 REQ True to ACK True 110 ns
Ti0 REQ False to ACK False (DACK False) 100 ns
T Data Setup Time to REQ 10 ns
T12 Data Hold Time from REQ 65 ns

*Read Enable is the occurrence of RD and DACK

Note:

1. EOP. RD, and DACK must be concurrently True for at least T6 for proper recognition of the EOP pulse.
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SCS! SWITCHING CHARACTERISTICS/WAVEFORMS (Continued)
DMA Write (Block Mode) Target Send Cycle (see Figure 53)

Parameter Parameter
Symbal Description Min. Max. Unit
T1 DRQ False from DACK True 100 ns
T2 Wirite Enable Width* 70 ns
T3 Write Recovery Time 120 ns
T4 Data Setup to End of Write Enable” 30 ns
T5 Data Hold Time from End of WR 40 ns
T8 Width of EOPF Pulse (Note 1) 70 ns
T7 ACK True to REQ False 125 ns
T8 REQ from End of WR (ACK Faise) 130 ns
T9 REQ from End of ACK (WR Faise) 110 ns
Ti3 Data Hold from ACK True 0 ns
T14 Data Setup to REQ True 60 ns

*Write Enable is the occurrence of WR and DACK

Note:

1. EOP, WR, and DACK must be concutrently True for at least T6 for proper recognition af the EOP pulse.
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SCSI SWITCHING CHARACTERISTICS/WAVEFORMS (Continued)

DMA Read (Block Mode) Target Receive Cycle (see Figure 55)

Parameter Parameter
Symbol Description Min. Max. Unit
T1 DRQ False frem DACK True 100 ns
T2 RD Recovery Time 120 ns
T3 Data Access Time from Read Enable” 100 ns
T4 Data Hold Time from End of RD 0 ns
TS Width of EOP Pulse (Note 1) 70 ns
T6 RD False to REQ True (ACK False) 130 ns
T7 ACK True to REQ False 125 ns
T8 ACK False to REQ True (RD False) 110 ns
Ti2 Data Setup Time to ACK *10 ns
T13 Data Hold Time from ACK 85 ns

*Read Enable is the occurrence of RD and DACK

Note:

1. EOP, RD, and DACK must be concurrently True for at least T5 for proper recognition of the EOP pulse.
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SCSI SWITCHING CHARACTERISTICS/WAVEFORMS (Continued)

Reset
Parameter Parameter
Symbol Description Min. Max. Unit
T1 Minimum Width of RESET 100 ns
fe— 11—
RESET ———\ f
12582C-080A
Arbitration
Parameter Parameter
Symbol Description Min. Max. Unit
T1 Bus Clear from SEL True 600 ns
T2 Arbitrate Start from BSY False 1200 2400 ns
T3 Bus Clear from BSY False 1100 ns
RST
SEL _/
fe—T1 —=
BSY To—
DB.~-DB,
//////////////75.T 27/
ARB fe—— 13—
BSY (IN) 7

12582C-081A
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SCSI SWITCHING CHARACTERISTICS/WAVEFORMS (Continued)

CPU Write Cycle
Parameter Parameter
Symbol Description Min. Max. Unit
T Address Setup to Write Enable” 10 ns
T2 : Address Hold from End Write Enable” 0 ns
T3 Write Enable Width* 40 ns
T4 Chip Select Hold from End of WR 0 ns
T5 Data Setup 1o End of Write Enable” 20 ns
T6 Data Hold Time from End of WR 30 ns

*Write Enable is the occurrence of WR and CEZ2.

/) S— — /1AL
CE2
_ Yt
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CPU Read Cycle
Parameter Parameter
Symbol Descrliption Min. Max. Unit
T Address Setup to Read Enable” 10 ns
T2 Addrass Hold from End Read Enable* 0 ns
T3 Chip Select Hold from End of RD ‘ 0 ns
T4 Data Access Time from Read Enable® 100 ns
T Data Hold Time from End of RD 0 ns

*Read Enable is the oceurrence of RD and CE2.
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Parameter Parameter
Symbol Description Min. Max. Unit
T7 CET to CE2 Recovery 100 ns
T8 CE2 to CE2 Recovery 100 ns
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SLEEP MODE

The Am85C80 has a “sleep mode” feature which is ex-
tremely desirable in designing low power systems such
as laptop, notebook andtablet PCs. Basically, the “sieep
mode” feature saves power consumption by shutting
down all the active circuitries when they are not in use,
while keeping the necessary register values. While in
“sleep mode,” any incoming clock has to be stopped, all
internal Voltage Controlled Oscillators and Ring Oscilla-
tors should be disabled, and to avoid driving any resistive
load, the outputs have to be in tri-state. System design-
ers should take necessary precautions to ensure no
glitches occur when the system clock is being stopped or
started. This is a key design issue for systems with clock
stop/start capability.

The Am85C80’s sleep mode has been designed so that
the two different portions of the device (SCS! and SCC)
may be powered down separately or together, depend-
ing on user needs. For example, a SCS| disk can be shut
down while serial communication is active, or the serial
ports can be shut down while data is transferring to/from
the disk. To utilize the least current (typical 80 uA), both

the SCSI and SCC can be powered down, and this state
is called “Deep Sleep.” If a user exercises a shut down
and wake up session into and out of “Deep Sleep,” the
AmMB5C80 will save all its SCC register values. On the
other hand, its SCSI register val will ,
and the user has to program the SCSI portion once the
device is out of the “sleep mode.”

From the design point of view, the clock and host inter-
face of the Am85C80 are crucial. The SCSI timing gen-
erator has an internal oscillator that is used for Arbitration
and Selection timing defined in the ANSI X3.131-1986
standard. Because WR is synchronized with PCLK, the
SCC writing registers are blocked when PCLK is
stopped. However, any read and write to SCS| is unaf-
tected by PCLK since it is still asynchronous. This fea-
ture enables SCSI and SCC portions of Am85C80 to be
in “sleep mode” separately or together. Typically, only
the SCSI or SCC portion of a Am85CB0 will be active.
The diagram below is a simplified block diagram of the
Am85C80 drawn to address the power down mode.

PCLK

RD
CE2

RESET

12582-001A

Simplified Block Diagram of the Am85CB0
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Guidelines for Designing Battery Powered Computers Using the Am85C80:

1.

To save power, power-on reset (POR) circuitry is not
implemented in the AmB5C80. A user needs to do a
soft reset, or assert both RD and WR simultaneously
to cause a hard reset to the SCC portion.

4. Inorderto putthe SCS! ioninto “sl
SET should be asserted logic 0 to stop internal timing
generator as shown on the diagram. RESET signal,
which affects only the SCSI portion, can be asserted
any time even in the middle of a CPU read or write.

2. :n ordiLto.ensure the oulputs (data lines) are inac- (Attention shouid be given to the software to first ter-
ve, elther. minate any SCSI bus activity by going into bus free
a) RD should be kept at logic 1, or phase to avoid troubles on the SCSI bus when RESET
b) CET and CE2 should be kept at logic 1. is asserted.)
3. In order to put the SCC portion into “sleep mode,” 5. 'norderto putthe Am in
PCLK should be stopped at alogic 1 or 0 level. Users the user shouid put both the SGC and SCSI portion
should ensure PCLK is stopped and started cleanly, into their respective “sleep modes.” This is done by
with no double clocking or glitches. PCLK should be both stopping PCLK and asserting RESET.
Stf?pﬁf‘d a mnmmttlmt(;f t\g%cc::ycles of PCLK before and The above guide lines are for designing the laptop com-
after the access to the ' puters using Am85C80. The following is a typical timing
diagram the one could use. It is recommended_that w[\_i[g
the chipis in“Deep Sleep” mode, CE1, CE2, RD, and WR
are at logic 1.
| »|
SCC power down
PCLK Clock stopped, high or low

Stopped at logic 1 \__

S A N N S R \7""7'1
Stopped high, or in normal use

ow [ w__ Sompedtish o normal se A

------------- LR R e i et Sl 2
—_— \ ’ A Y 4
DACK Y Stopped high, or in normal use ¥
________________ 4 _:\__-________......_____....I_‘J_-___..--__.
______________ IRV R e e A A e S At
/ b Y I'd
RESET v Stopped high, or in normal use v
AY 7 N
L e e e w e m e et e e e e - - - —-— P S N

12582-002A

SCC Power Down Mode (SCC PCLK Stopped)
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CLOCK stopped, or driven

PCLK

e Y N o ise \ "i"'i"t
WR Stopped high, or in normal use 1
AD, WR - N_ N e Inn Y

' 1

, ]

CE2, DACK ! Stopped at logic 1 \'
]

|

] 1 1

T ' ' [

BESET :4 b—l\| Stopped low /,r 250 ns. Min :
+ {

1 [ -—

! SCSI power down !
[ i

12582-003A

PCLK Clock stopped, high or fow |

Stopped at logic 1

o N S N
i N ySemsdtgh ornromalse N

| i

1 i

] }

i i |

1 ] i
CE2, DACK : Stopped at logic 1 : \{

. . ! \——

. t 1 T

RESET . Stopped at logic 0 ! /' 250 ns, Min !

1 ] :-‘-————"- 1

- o '

. Deep Sleep .

12582-004A

Power Down Mode: “Deep Sleep”
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