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Description

The uPD72001 advanced multiprotocol serial controller
(AMPSC) Is a high-performance, single-chip, serial
communications controller designed to meet a wide
variety of communications requirements. The AMPSC
contains two independent full-duplex channels which
can he configured to transmit and receive data in either
asynchronous protocol or one of two synchronous
protocols: character-oriented protocol (COP) or bit-

oriented protoco!l (BOP). The COP and BOP synch-

ronous protocols include cyclic redundancy check
(CRC) generation and checking.

The AMPSC has several interrupt modes, including
vectored and nonvectored. Separate direct memory
access (DMA) requests are available for the transmitter
and receiver on each channel, allowing high speed
operation. The AMPSC is easlly interfaced to most
microprocessors with a minimum of logic.

The uPD72001 AMPSC is an upgraded CMOS version
of the uPD7201A MPSCC with the following additions:
four internal baud rate generator (BRG)/timers, two
digital phase-locked loops (DPLL), two crystal oscilla-
tors, and the capability of synchronous data link
control (SDLC) loop operation. The BRG's can be used
as independent timers, when they are not being used
as baud rate generators. Each timer generates its own
zero count interrupt. These features simplify design
requirements and at the same time enhance the flexible
architecture of the uPD7201A.

Features

O Advanced version of the uPD7201A
O Functional superset of industry standard 8530
00 CMOS technology
O Multiprotocol
— Asynchronous
— Synchronous
— Character-oriented (BISYNC/MONO-SYNC)
— Bit-oriented (SDLC/HDLC)
O Two independent full-duplex channels
O Versatile host-system interface
— Software polling
— Interrupt
— DMA
O Interface to a majority of microprocessors (V-Series,
8080, 8085, 80X86/88, and others)
O DC to 2.2-Mb/s data rate
O Modem control signals
0O NRZ,NRZ(, and FM encoding/decoding, Manchester
decoding

NECEL-000501

O Digital phase-locked loop per channel

O Two baud rate generator/timers per channel (receive
and transmit)

O Crystal oscillator per channel

O Loopback test mode

O SDLC loop mode

O Mark idle detection

O Short frame detection

0O Single +5 V power supply

[0 Standby mode for reduced power consumption

O Two speed versions: 8 MHz and 11 MHz systems
and input data clocks

01 Available in DIR, PLCC, and quadflat packages

Ordering Information

Max Clock

Part No. Package Type Speed
uPD72001C 40-pin plastic DIP 8 MHz
£PD72001C-11 40-pin plastic DIP 11 MHz
uPD72001GC-386 52-pin plastic miniflat 8 MHz
uPD72001GC-386-11 52-pin plastic 11 MHz
uPD72001L 62-pin plastic 8 MHz

leaded chip carrier (PLCC)
#PD72001L-11 52-pin plastic leaded 11 MHz

chip carrier (PLCC)

Pin Configurations

40-Pin Plastic DIP

Depa]1 ./ aj1cTsA
D72 19 [J RxDA
Ds]3 38 [ XIHA/STRXCA
Ds[] 4 a7 [ X12A/SYNCA
D45 36 11 TRxCA
Da]6 45 [ TxDA
D207 34 [JRTSA
oiC]s 33 [J DRQRxA
oo 32 [ RESET
GND [ 10 31 CLK
WRO 1 30 Voo
ROC}12 29 {1 DRQTxA
c/o]13 28 [1 DTRA/DRQTXB
B/AC] 14 27 {1 DTRB/DRQRxB
PRO 15 26 [1RTSE
PRIC] 16 25 1 TxDB
iNTAK ] 17 24 [ X12B/SYNCB
iNT[] 18 23 [ XI1B/STRxCB
CTSB [] 19 221 RxoB
DCDB [ 20 21|71 TRxCB
83-004274A
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Pin Configurations (cont)

52-Pin Plastic Minitlat
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Pin ldentification

Symbol Function

B/A Channel B or channel A select input from host
computer

c/D Control/data input select from host computer

CLK System clock input from host computer

CTSA Clear-to-send input for channe! A

CTSB Clear-to-send input for channe! B

DCDA Data carrier detect input for channei A

DCOB Data carrier detect input for channel 8

DTRA/DRQTxB Data terminal ready output for channe! A or OMA
request output for transmit channel 8; determined by
control register CR2A

DTRB/DRQRXB Data terminal ready output for channel B or DMA
request output for receive channel B; determined by
control register CR2A

DRQRxA DMA request output for receive channel A

DRQTxA DMA request output for transmit channel A

D7-Dg System data bus

T Interrupt request output to host computer

iNTAK Interrupt acknowledge input from host computer

PRI Priority input, interrupt daisy chain control

PRO Priority output, interrupt daisy chain control

fD Read control input from host computer

RESET System reset input from host computer

RTSA Request-to-send output for channe! A

RTSB Request-to-send output for channel B

RxDA Receive data input for channel A

RxDB Receive data input for channel B

TRXCA Transmit-receive clock input for channe! A

TRxCB Transmit-receive clock input for channel B

TxDA Transmit data output for channel A

TxDB Transmit data output for chanane! 8

WR Write control input from host computer

XI1A/STRXCA  External crystal connection for channel A or transmit-
receive clock source input for channel A

XI2A/SYNCA  External crystal connection for channel A or
synchronization input for channel A

XI1B/STRXCB  External crystal connection for channel B or transmit-
receive clock source input for channel B

XI2B/SYNCB  External crystal connection for channel B or
synchronization input for channel B

GND System ground

Voo +5V (typical)
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Pin Functions . ) . - -

CPU Intertace

B/A [Channel Select]. The input to this pin selects the
channel to be accessed for a write or read operation. A
low input selects channel A; a high input selects
channel B.

C/D [Control/Data Select]. The input to this pin selects
the type of data on the data bus during a write or read
access. A low input selects data; a high input selects a
control or status register.

CLK [System Clock]. This input supplies the clock for
the internal operation of the device. It is separate from
the data clocks. The system clock input must be more
than five times the serial data transfer rate.

INT [Interrupt]. The interrupt request output signal at
this pin goes low if an interrupt cause oceurs within the
AMPSC. The output is an open-drain transistor and
requires a pull-up resistor.

INTAK [Interrupt Acknowledge]. An active-low input
signal at this pin is used in response to an interrupt
request. In the Vector mode (CR2A bit D7 = 1), it
causes the interrupt vector to be placed on the data
bus. The output vector mode determines the number of
cycles of INTAK toggling that are required for each
interruptacknowledge cycle (see CR2A bits D3-D5). In
the Nonvector mode (D7 = 0), this pin must be pulled
high. If unused, this pin must also be pulled high,

PRI [Priority Input]. The PRI signal controls interrupt
request generation and interrupt vector output. The
pinis the input for the interrupt priority daisy chain that
determines how interrupts from multiple devices are
resolved. A high level prevents the AMPSC from
presenting an interrupt vector during the INTAK
sequence. A low level allows the vector to be presented.
If unused, this pin must be tied low.

PRO [Priority Output]. This s an output to the interrupt
priority daisy chain. [t controls interrupt requests from
lower-priority devices. It indicates the existence of a
higher-priority interrupt, either within the AMPSC o, if
no internal interrupt exists, the condition of the PRI
input.

RESET [Reset). Applying a low signal continuously for
two or more clock cycles (tgyk) to this pin resets the
AMPSC (system reset) and places it in Standby made,
A system reset disables the transmitter, receiver, in-
terrupt, and DMA functions and sets the TxD and
general-purpose output pins to high. It also resets all
bits of the control registers,

RD [Read). The active-low RD input signal causes
status or receive (Rx) data to be read out of the
AMPSC. The data is presented on pins Dg-D7. The
values are dependent on the state of the B/A and C/D
inputs and the internal state of the device.

WR [Write]. The active-low WR input signal causes
control words or transmit (Tx) data to be written into
the AMPSC. The data written is input on pins D0-D7
(data bus). The destination of the data is determined by
the state of the B/A and C/D pins and the value of the
internal register pointer.

D7-Dy [Data Bus]. These pins constitute a three-state,'

8-bit, bidirectional data bus. The bus is connected to
the host processor's data bus to transfer control words,
status information, and send/receive data.

Channel Interface

RxDA, RxDB [Receive Data]. Receive data enters the
AMPSC on these pins.

TxDA, TxDB [Transmit Data]. Transmit data exits the ‘

AMPSC on these pins.

DRQTxA, DRQTxB [DMA Transmit Requests). These
active-high outputs for channels A and B are DMA
requests to the DMA controller. The pin is set to high
when the Tx buffer is emptied. The conditions under
which this occurs depend on the status of control
register CR1 bit D2. (DRQTxB and DTRA are dual
functions of the same pin,)

DRQRXA, DRQRxB [DMA Receive Requests]. These
active-high outputs for channels A and B are DMA
requests to the DMA controller. The pin is set to high
when the receiver enters the Rx Character Available
state. It is reset when received data is read out of the
channel. (DRQRxB and DTRB are dual functions of the
same pin.)

TRxCA, TRxCB [Transmit/Recelve Clock]. If bit D2 of -

control register CR15 is zero, these pins are transmit or
receive clock inputs. Also, they are inputs if bits D5 and
D6 or D3 and D4 are set to one and zero, respectively,
overriding the state of bit D2.

If none of the conditions above are true, the pins
function as outputs with the source selectable between
the crystal oscillator, the BRG, the DPLL, and the
transmit clock. Selection is made with bits DO and D1 of
CR15.

STRxCA, STRxCB [Clock Source]. These pins are the
transmit or receive clock source inputs for channels A
and B, respectively. They can be routed internally to
the transmitter, receiver, BRG's, or DPLL. An alternative
function as an external crystal connection point (XI) is
selected by control register CR15 bit D7.

2-23

.Ml bLy27525 0027kk4 7 M

T-75-37-07

%)



N E C ELECTRONICS INC

uPD72001

30E D - WM L427525 0027665 9 MM

NEC

XA, XI2A and XI1B, Xi2B [Crystal Connections].
These two pin pairs may be connected to external
crystals that control the internal oscillators for channels
A and B, respectively. {See STRXCA and STRxCB.)

Modem Control

RTSA, RTSB [Request to Send]. These are general-
purpose outputs usable, as an example, for modem
control. Pin status is set by CR5 bit 01 and Auto Enable
bit status (CR3 bit D5).

CTSA, CTSB [Clear to Send]. These are general-
purpose inputs usable, as an example, for modem
control. A status change on CTSA or CTSB affects E/S
bit latch operation. if E/S INT is enabled (CR1 bit DO set
to 1), an E/S interrupt occurs. {f the Auto Enable mode
is selected (CR3 bit D5 setto 1), CTSA and CTSB can
be used with the Tx Enable bit (CR5 bit D3) to control
transmitter operation.

DCDA, DCDB [Data Cartier Detect]. These are general-
purpose inputs usable, as an example, for modem
control, A status change on DCDA or DCDB affects
E/S bit latch operation. If E/S INT is enabled (CR1 bit
DO setto 1), an E/S interrupt occurs. lf the Auto Enable
mode is selected (CR3 bit D5 set to 1), DCDA and
DCDB can be used with the Rx Enable bit (CR3 bit DO)
to control receiver operation.

DTRA, DTRB [Data Terminal Ready]. These are
general-purpose active-low outputs controlied by
control register CR5A bit D7. (DRQTxB and DRQRxB
have dual pin functions with DTRA and DTRB.)

SYNCA, SYNCB [Sync input or Output]. In accordance
with the settings of control regsister CR4 bits D7-D2,
and with CR15 bit D7 =0, the three functions of these
pins are as follows.

(1) Asynchronous mode: general-purpose input that
functions like DCD and CTS.

(2) External sync mode: active-low input indicates to
the AMPSG that synchronization has occurred.

(3) Internal sync mode: active-low output indicates
when synchronization is detected by the AMPSC.
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Crystal Recommendations

The crystals used with the uPD72001 internal crystal
oscillators should be parallel resonant, fundamental
mode, with an AT cut. For frequency stability, two
capacitors can be added from the pins of the crystal to
ground (figure 1). The value of the capacitors can be
calculated by the following formula:

C1xCa
Ci+Co

Cy is the load capacitance of the crystal and Cg is all
stray capacitance in parallel with the crystal. The Cs
value should include the input capacitance (Cjo and
Cin) of the uPD72001 and any wiring or socke
capacitance. .

CL= +Cs

Figure 1. Crystal Configuration Clrcuit

X

i
llf_ﬁ_-l'—‘/ﬂ

#PD72001
C1
X2

83-005111A

Absolute Maximum Ratings

Ta =+25°C

Power supply voltage, Vpp —05t0+70V
Input voltage, V) —0.5to Vpp +05V
Qutput voltage, Vg -05toVpp+05Y
Operating temperature, Topy =10 to +70°C
Storage temperature, Ts1g —65 to +150°C
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DC Characteristics
Ta =—10to 4+70°C; Vpp =+5 V £10%
Limits
Parameler Symbol Min Typ Max Unit Test Conditions
Input low voltage Vit ) ~0.5 +0.8 v All pins except CLK
ViLe —05 +0.6 v CLK pin
Input high valtage Vi 2.2 Vop+05 Vv All pins except CLK
Viue +33 Vop+056  V CLK pin
Ouiput low voltage Vor +0.45 v lor=2.0mA
Output high voltage Vou 0.7 Vpp v log = ~400 pA
Output leakage current, high lLon +10 uA Vour = Voo
Output leakage current, low ltoL -10 HA Vour=0V
Input leakage current, high ILH 10 HA Vin=Vop
Input leakage current, low i -10 uA Vin=0V
Vpp supply current lpp 20 40 mA All outputs at high level; toy = 0.125 us
Standby current Inbt 1 20 uA faxc = frx¢ =fok =0C
1 2 mA Standby mode
Capacitance
TA=25°C; Vpp =0V
- Limlts
Parameter Symbol Min Max Unit Test Conditions
Input capacitance Oy 10 pF fg =1 MHz; unmeasured pins returned to O V.
1/0 capacitance Cio 20 oF

AC Characteristics

Ta = ~10to +70°C; Vpp = +6 V £10%

Limits, 8 MHz

Limits, 11 MHz

Paramater Symbol Min Max Min Max Unit Test Conditions
Clock )

Clock cycle (Note 1) toyk 125 2000 91 2000 ns

Clock high level width twKH 50 1000 40 1000 ns

Clock low-level width twKL 50 1000 40 1000 ns

Clock rise time kR 10 10 ns 15t03.0V
Clock fall time tke 10 10 ns 30t 15V

Notes:

(1) Inall modes, the system clock frequency must be more than five
times the maximum data rate.
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AC Characteristics (cont)
Limits, 8 MHz Limits, 11 MHz

Parameter Symbol Min Max Min Max Unit Test Conditions
Read Cycle )
Address setup time to RD} tsaR 0 0 ns
Address hold time from RD 1 tHRA 0 0 ns
RD pulse width waL 150 150 ns
Data output delay time toap 120 120 ns
from address
Data output delay time torRD 120 120 ns
fromRD |
Data float delay time tERD 10 85 10 85 ns
from D 1
Write Cycle
Address setup time to WR | tsaw 0 0 ns
Address hold tHwA 0 0 ns
time from WR
WA pulse width twwi 150 150 ns
Data setup time to WR tsow 120 120 ns
Data hald time from WR t tHwD 0 0 ns
Read/Write Cycle
RO/WR recovery time (Note2)  tgy 160 160 ns
Transmit or Recelve Cycle
Transmit/receive data cycle tevp 5 5 fovk
STRxC, TBC input clock cycle  tgyg 125 91 ) ns
STRXC, TRXC input clock pulse

High-level width twen 50 40 ns

Low-level width twoL 50 40 ns
Transmit Cycle )
TxD delay time from STRXC },  toyern 100 100 ns x1 mode
TRXG torcToe 300 300 s xI6, x32, x64 mode
INT delay time from TxD toToia 4 6 4 6 toyk  TXINT mode
DRATX delay time from TxD toTDDQ 4 6 4 6 toyx Tx DMA mode

Notes (cont]:
(2) For all operations except Tx/Rx data transfer
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AC Characteristics (cont)
' Limlts, 8 Mz Limits, 11 MHz

Parameler Symhbal Min Max Min Max Unit Test Conditlons
Recelve Cycle
RxD setup time tsroRe 0 0 ns
to STRxC 1, TRxC t
RxD hold time tHAGRD 140 140 ns
from STRXC 1, TRxC 1 )
INT delay time toRcla 7 il 7 it tovk Rx IN mode
trom RxC 1 (Note 3)
DRQRx delay time foacoa 7 11 7 11 tovk Rx DMA mode
from RxC 1 (Note 3)
DMA Request Control
DRQRx ¢ request__ toRoa 120 120 ns
delay time from RD
DRATx | request delay time towna 120 120 ns
from WR
Interrupt Control
INTAK low-level width twiaL 150 150 ns
PRO delay time from PRI tppIPO 50 50 ns
PRI setup time to INTAK | tspia 0 0 ns When vector output
PRI hiold time APl 2 2 ns Is selected.
from INTAK {
Data output to1aD 120 120 fis
delay time from INTAK |
Data float defay time trIAD 10 85 10 85 ns
from INTAK
Modem Control
CT5, DCD, SYNC pulse

High-level width twMH 2 2 teyk

Low-level width twmL 2 2 toyk
INT delay time from tomia 2 2 tovk
CTS, DCD, SYNC
Sync Control
SYNG delay toTROSY 0 2 0 2 tovK COP external
STRxC !, TRxC 1 ) synchronization
Cryslal Osclilator )
X1 input cycle time toyx 125 1000 91 1000 ns
Reset ]
RESET pulse width twRsL 2 2 tovk

Notes [cont]:
(3) STRxC or TRxC, whichever is used for the receive clock
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Timing Waveforms AC Test Load Circuit

Clock Input Test Points

D.U.T.
£33 3.3 \
06 Test polnts 06
C =100 pF
830042368 :J: lincludes jig capacitance]
I/0 Waveform Test Points 23-004287A
24 2.2 Test pofnt 22
0.8 est paints 0.8
0.45
83-004235A
Clock Timing
« toyk |
e tWKH v | twiL
CLK -
7 \
KF | KR —|
83-0042888
Read Cycle
C/D,B/A >ﬂr
X
———1SAR twRL tHRA
n
AB St ]
FRD
tbAD
4
7
D7-Do
*x
tDAD
83-0042898
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Timing Waveforms (cont)

Write Cycle

T-75-37-07

<—~!HWA——|

/B, 8/ )% » ' X

-

YI—

: i tsaw twwi
o X
WR

D7-Do —_—

_ 'Hwo

tsow

N
7

836042008

Read/Write Cycle (for all operations except Tx/Rx data transfer)

UI
-

l
2

T\ /~ -
.

83-0042318

Transmlt Cycle

STRXCA/B
TRxCA/B

TxDA/B

- toroia

3
~

toTopa

DRQTxA/B /

83-0042828
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Timing Waveforms (cont)
Receive Cycle
| teyc >

STRXCA/B ' Z‘ l
TRXCA/B - —

twel l twcH

ISRDRC *|

tHRCRD

-
RxDA/B X
M K.

tcyp
$< ]
/

+——1tDRCIO

iNT
«——1DRCDQ
DRORXA/B
83-0042938
DMA Request Control
DRQTxA/B .
DRQRxA/B
le— tDRDQ ~—»
A \ /
N
<—lownu—>l
WD
X /

83-0042348

Modem Control

[e———twmL

CTSAJE,
DCDA/S, .

SYNCA/B

TwMH l

tomia

|

z
&

83-0042968
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Timing Waveforms (cont)

Interrupt Control

1-75-37-07.

"

twiaL —»1 tsplia

[«—loPIPO —

tH1API —|

D7+Do

—+| tpIAD

tFIAD —»]

83-0042958

Functional Operation

Refer to the uPD72001 AMPSC block diagram (figure 2)
for an overview of the four major functional blocks of
logic listed below. .

® System clock control

® |Interface control -
® Transmitter

® Receiver

Sync Control .
STRxCA/B
TRxCA/B
Last BIt of 1st Bit of
SYNG Character Data Character +—DTRCSY
“SYNCA/8
*SYNCA/B input must be set lo 0 at the rising edge of RxC after two clock cycles
{ollowing the last bit of SYNC character. .
’ 830042978
Crystal Oscillator Reset
{ i {
cYX RESET _Z
X1 4————tWRSL ——
830042934 83-004299A

System Clock Control

The system clock control logic receives and manages
the system clock (CLK), which operates the internal
circuitry of the uPD72001. The system clock and
internal circuitry must be operating in order for the
transmitters and receivers of the uPD72001 to function,
{n standby mode, the system clock is blocked by the
clock control circuitry and the transmitters and re-
ceivers can not operate. In clocked operation, the
system clock can be used as the source for the data
clock, which is used by the transmitters and receivers.
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The internal registers of the uPD72001 are static in
nature and do not require the system clock to retain
their contents.

Interface Control

The interface control logic contains the signals used to
control the transfer of data and status information
between the host CPU and the AMPSC. This fogic
block has four types of interface lines. The read/write
and controllines (RD, WR, C/D, B/A) select what data is
to be transferred and the direction of the transfer. The
reset line (RESET) which is part of this group, resets
the internal state of the 4uPD72001 when held active.
The interrupt control line {INT) sends a signal to the
host CPU when the AMPSC requires attention. The
interrupt acknowledge line (INTAK) signals the
(#PD72001 when the host CPU is ready to service its
request for attention. The interrupt priority lines (PRI,
PRO) are used to form the interrupt priority daisy
chain, which arbitrates the interrupt service priority.

The DMA control lines (DRQRxA, DRQTxA, DRQRxB,
DRQTxB), inform the DMA controller when a data
transfer is ready. The data bus buffer provides tempo-
rary storage of the data (D7-DO) being transferred from
the internal registers of the uPD72001 to the host CPU.

Transmitter

Each channel's transmitter accepts parallel byte data
and sends it out serially. The data is sent out at a rate
determined by the transmit data clock (TxCLK). The
source of this clock is determined by the clock control
multiplexer. Bytes are loaded into the transmit buffer.
When the transmit shift register is empty, the contents
of the transmit buffer are loaded into the transmit shift
register.

The transmitter is also responsible for the transmit
CRC caloulation and sending flags and sync characters.
The transmitter can be made to send breaks and aborts
using commands from the host CPU,

The internal loopback feature connects the transmitter
to the receiver and disconnects the receiver from the
RxD pin.

The echo loop feature connects the receiver to the TxD
pin and disconnects the transmitter.

The Baud Rate Generators (BRGs) divide down the
selected clock source to produce data clocks that can
be used for the transmitter and receiver. The clock
multiplexer selects the clock sources for them. By
selecting the correct value for the BRG count, the BRG
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can be used as a timer with a wide dynamic range. The
clock source for the timer can be selected from the
system clock, the data clock, an external source, or a
crystal. : :

Receiver

The receivers in the AMPSC accept serial data into the
receive shift register, which in turn assembles this
serial data into parallel characters (byte). The
assembled byte is transferred into the receive buffer
(FIFO), which can contain up to three bytes. The
receive status of each byte is transferred along with it
through the receive buffer. In this way, the status
reported by the uPD72001 is always current for the byte
that is about to be removed from the FIFO.

The receive shiftregister also checks for flags and sync
characters in the synchronous modes. Flags are auto-
matically removed from the data stream, while sync
characters have the option of being retained. This is
determined by a CPU command.

The receiver in synchronous modes, calculates the
received GRC and checks it against the CRC that is
received with the data. A difference is reported to the
host processor.

The digital phase-locked loop (DPLL) is used to
separate the data from the clocking information in
the NRZI, FM, and Manchester encoded received bit
streams. It locks in on the received data and provides
an accurate and stable clock for the receiver.

Standby Mode

The uPD72001 enters the standby mode aftera hardware
reset or by issuing the standby command (CR13 bit
D0). in standby mode, the system and data clocks are
blocked internally by the clock multiplexer. This shuts
down the AMPSC and reduces power consumption
greatly. System power requirements can be further
reduced by externally stopping the input clock
transitions.

In standby mode, the uPD72001 retains all register
values, but no internal functions operate and read
operations of the AMPSC will not transfer any data.

To release the standby mode, a write cycle must be
performed to CRO. To resume normal operation without
affecting the internal state of the device, a zero can be
written to CRO.
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System Configuration Example

In the system configuration example (figure 3), the
puPD72001 is used as a high-speed interface to a
modem. It controls the modem interface and serial data
flow. The AMPSC is used with a direct memory access
controller {(DMAC), such as the uPD71071 in order to
speed the data transfer and reduce the host CPU
overhead.The uPD72001 directly interfaces with the
host CPU, without requiring an interrupt controller,
such as the uPD71059. Extra hardware is not required,
since the AMPSC can generate its own interrupt
vectors.

The interface between the uPD72001 and the host CPU
is not very complex. It requires only address decoding
logic for I/0 operations. A multiplexer can be used to
decode DMA acknowledge signals. However, it is not
necessary with DMA controllers, such as the xPD71071,
which are able to do their own 1/0 addressing.

The AMPSC's flexible interface to a variety of host
processors makes connection simple.

Figure 3. System Configuration Example
70108, 70116
Memo
cPU y
( - Address Bus )
{ Data Bus )
N ﬁ ﬁ
{ Control Bus )
Mux -~
D7-Do
INTAK RO, WR N
c/b D1s-Dg A23-Ap
- 72001 B/A DMAAK
AMPSC 71071
DMAC
DRQ > DMARQ
RxD TxD STRXC

TS

Dco

RTS

I Modem —l
83-004204B
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Programming the AMPSC

Software programming the AMPSC utiiizes separate
dataand command/status paths. The data path uses an
8-bit register. The command/status path has a set of
8-bit registers structured for efficient and complete
control with a minimum of interaction from the host
processor.

The internal registers (table 1) are divided into control
registers (CRs) and status registers (SRs). Also, unless
otherwise noted in table 1, each channel has its own set
of registers; for example, CR1A and CR1B are the CR1
control registers for channels A and B. - )

The control and status registers for agivenchannel are
all accessed through the same 1/0 address. The dif-
ferent registers are selected by using the register
pointer in CRO (bits D0-D2). The register pointer is
resetto zero after each register operation, For example,
to write to CR2, a two is initially written to the control
address (C/D pin set high). After this the value to be
written into CR2 is also written to the control address.
To read from SR2, a two is written to the control
address, and then a read cycle at the control address
reads the value in SR2. A zero is not required to be
written before CRO and SRO are accessed.Control
registers (figure 4) set up the device operation mode or
control device operations. The host processor writes
control words into these registers.

Status registers (figure 5) hold device status in-
formation. The host processor can sense the AMPSC
device status by reading these registers.

Frequently used Information is retained in control
register CRO and status register SR0. This information
can be sent or received by writing or reading a single
byte. In normal operation, CRO s initially loaded with a
cammand to reset the AMPSC, Next, CR2 is loaded to
setthe interface mode. This is followed by the remaining
registers, beginning with CR4 to set the protocol type.

Table 1. AMPSC Internal Register Configuration

Control
Registers

CRO

CR1

GR2

Functions differ for CR2A and CR28

CR3

CR4

CRS

" CR6

CR?7

CR8, CR9

Registers for each channel are used in
pairs; CRBA/CRIA; CR8B/CR9B

CR10

CR11

CR12

' Tx/Rx BRG registers are loaded by

setting bits 0 and 1 of CR12

CR13

CR14

CR15

Status
Registers

SRO

SR1

SR28

No register SR2A

SR3

SR4A

No register SR4B

SRA, SR6, SR

No registers

SR8

SR9

SR10

SR11

SR12, SR13

. Registers for each channel are used in

pairs: SR12A/SR13A; SR12B/SR13B

SR14, SR15

Registers for each channel are used in
pairs: SR14A/SR15A; SR14B/SR158
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Figure 4. Control Register Bit Functions - :
Control Register 0 Control Register 2 [Channe! B]
[o7[ 265 04| D3] 02]D1] 00 [o7]os]os04 0] 02] 01] D0}
g g 0 Register 0 ‘\‘0
1 Register 1 | pginter l—V1
O 1 1 Rogistor 3 | Specities va | i
ogister the AMPSC Initlal INT
1 0 0 Ragister 4 Register to V4 [" Vactor Value
1 0 1 Register 5| o Accossod V5
1 1 O Register 6 V6
1 1 1t Register 7 v7

P Y- Y-Y-

-l OO =- OO

Control Register 1

HSOADRO=O

No Operation
0 1 Inltialize Rx CRC Caleulator
1 0 lnitiatize Tx CRC Caiculalor
1 1 Reset Tx Underrun/End of Message Bit

No Operation

High Poinler {Selects Registers 815}
Raset EXT/Status Latches

Channel Resst

Enable INT on Next Rx Character
Reset Tx INT/DMA Pending

Error Reset

End of Interrupt [Channel A Only]

[or os] oa [ox [oe o2 o1 9]

- +00

- o0

External/Status INT Enable
Tx INT/DMA Enable
First Tx INT/DMA Enable

Rx INT Disable

Rx INT on Flrst Rx Character

RAx INT on All Rx Characters,
Parity Errar is Speclal Rx INT

Rx INT on All Rx Characters,
Parity Error is Not Special Rx INT

—First Rx INT Mask
Overrun Error Spacial Handling
Short Frame Detect Enable

Control Register 2 [Channel A)

07| 06| os| pa| D3| D2] B4 0]

A SO0 OO0

_,a O O= ~OO

O O-O

- -

0 Both Channels INT

1 Channel A DMA; CHB INT

0 Both Channeis DMA

1 Reserved, {Use is Prohibited]

INT Priority RxB > TxA/TxA » RxB

Type A-1 INTAK Vactor [8085 Master Mode]
Type A-2 INTAK Vector [8085 Slave Mode]
Type A-3 INTAK Vector

[8085/8259 Slave Mode}

Type B-1 INTAK Vactor [8088/86 Mode]
Type B-2 INTAK Vactor

[B088s86, 8259 Slave Mode}

Reservad, {Use Is Prohibited]

Reserved, {Use [s Prohibited]

Reserved, [Use is Prohibited)

POy - p—

—INT Status Affects Veclor Value
Vectored INT Enable

Control Reglster 3

[or e o2 [oa] s 5a o1 ]

0 0

o

i 0

1 1
Contro! R

Receiver Enable

Sync Character Load Inhibiv/
Multicast Enable

Address Search Enable

Rx CRC C. ! Enable

Enter Hunt Phase

Bits/Rx Character
Bits/Rx Character

5
7
6 Bits/Rx Character
8

Bits/Rx Character

agister 4

Auto Enable Mode

[or e [osoa o2 oz o1 o9]

Q¢ Data Clock Is x32 Data Rate

0
0 1 Data Clock is x16 Data Rate
1
1 1 Data Clock is x64 Data Rate

—sa0o0

0
0 1 BISYNC Mode
1 0 HOLC Mode

Parity Enable
Parity Even/Odd

0 Sync Mode

1 Asyne, 1 Stop Bit

0 Async, 1.5 Stop Bits
1 Async, 2 Stop Bils

0 MONO Sync Mode

1 1 External Sync Mode

Data Clock Is x1 Data Rate

Cantro! Register 5

[or s [os oa o2 o2 o eo]

- OO

—DTR

5 Bits/Tx Character
7 Bits/Tx Character
6 Bits/Tx Character
8 Bits/Tx Character

Tx CRC Calculator Enable
]

CRC-16/CRC-CCITT
Transmitter Enable
Send Break/Abort
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Figure 4. Control Register Bit Functions (cont)
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——Bit 1
Bit 2

Syne
Low Byte/
Address

Cantral Reglster 7
[r]=e os[oe] B pa[ o+ oo]

Bit8

Bltg

Bit 10
Bit 11
BIt 12
BIt 13
Bit 14
Bit 15

Hi nl'fB !
g tol
Flag y

Control Raglster 8

e [oe [oe [os [5a[ma o1 5]

Bit 0
——Bit1
Bit2
Bit3
Bit4
BitSs
Bit6
Blt 7.

Tx Data
Length,
Low Byte

Controi
[er]5e s [oa] oo o2 v oo]

Raglater 9

Tx Data
Length,
High Byte

Control Register 10
o7 585 5[ 02 o[ o1 oo]

Syne Character
Length 6/8

Auto Tx Enable/
Loop Enable
Abort on Tx
Underrun

Mark Idle Enable
Auto Tx on Sync/
Tx on Loop

NRZ Data Encoding
0 1 NRZI Data Encading
1 0 FM1 Data Encoding
1 1 FMO Data Encoding

—~CRC I[nitlal State

Control Register 11
|o7] 26 os[ 4] 3] D2 01 ] 00|

BRG INT Enable

{dle Detact INT Enable

All Sant INT Enable

DCD INT bl

Sync/Hunt INT Enable

CTS INT Enable

Tx Underrun/EOM INT Enable
Break/Abort/GA INT Enable

Contral Reglster 12
[erse os[oe[ e oz 4] oo]

Load Rx BRG
Load Tx BRG
Ax BRG INT Enable
Tx BRG INT Enable

0 0 Reserved, [Must be 0]
—DPLL BRG Source Tx BRG/Rx BRG
TRXC BRG Source Tx BRG/Rx BRG

Control Reglster 13
o [0s[os] o4 [ e oz o1 ] 0]

Enter Standby Mode T -
Tx Data Length Counter Enable

Reserved, {Must be 0]

0 0
Control Register 14

57 [ s o3 [ o+ oa o2 o1 ]

Tx BRG Enable

L Rx BRG Enabls .
BRG Source: Xtal-STAXC/ System Clock
Externat Loop Enable
Loop Back Enable

No Operation

DPLL Enter Search Mode

DPLL Reset Missing Clock

DPLL Disable

DPLL Select BRG as Source

DPLL Selact XTAL/STRXC as Source
DPLL FM Made

DPLL NRZi Mode

-kl OOOO
-, OO O
—_- O OO0

Control Register 15
[exToe[os oa oa 2 o1 oo :

)

RxC Source is XTAL

RxC Source is TxCLK

RxC Source is BRG Output
1 1 TRXC Source is DPLL Qutput

TRxC is Output

0 TxCLK Source Is STRxC

1 TxCLK Source Is TRXC

0 TxCLK Source is TxBRG Output
1 TxCLK Source Is DPLL Qutput

RxCLK Source Is STRxC -
1 RxCLK Source is TRxC i

1 0 RxCLK Source is RXxBRG Output

1 1 RxCLK Source is DPLL OQutput

‘e XTAL Osciilator Enable

-

© -t O]

o
°
1

ot

—_-—_0
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Figure 5. Status Reglster Bit Functions
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Status Reglster 0
[ez s os[oa[a o] o1 o]

Ax Data Avallable
Sending Abort

Tx Buffer Empty
Shont Frame Detected
Parity Error

fAx Overrun Error
CRC/Framing Error
End of Rx Frame

Status Register 1
[ o7]Pe {05} 04|03 2] 01} Dol

BRG Zero Count
ldle Detected

[e e os oa s ma e[ ]

V0/BO

Va/Aa {nterrupt Vector

Note:
[1) Bits A4-A2 are modifled if Type A Vectors are selected
(2] Bits B2-BO0 are modiflad If Type B Vactors are selected
[3} If Status Affects Vactor bit is set [CR2A BIt &]:
A3/Bt A2/BO Condition

0 0  Tx Buffer Empty

0 1 External/Status

1 ] Rx Data Available

1 1 Speclal Recelve

A4/B2 = 0 Indlcates Channel B
A4/B2 = 1 Indicates Channel A

Status Register 3 -
D7| De | Ds| D4 | ba|D2{ D1 Do

ZL-Bit 0
'——Bit 1 |- Resldue Code
—————Bit2

Rx BRG Count Is Zera
Tx BRG Count is Zero
Reserved, State Unknown
Resérved, State Unknown
Reserved, State Unknown

Note:
{1] Reslidue Codes that indicate No Resldue:

Bits per Data Byte Resldue Code
5 Bits/Character 10
6 Bits/Character 00
7 Bits/Character 01
8 Bits/Character 01

YT

Status Reglster 4A
[er e os[oa s el o1 o0]

Channel B External/

Status Interrupt Pending
Channel B Tx Interrupt Pending
Channel B Rx Interrupt Pending
Channel A External/

Status Interrupt Pending
Channe!l A Tx Interrupt Pending
= Ch I A Rx Interrupt Pending
Channel B Speclal Rx

Interrupt Pending

Channel A Special Rx

Interrupt Pending

Status Ragilster 8
[or e s oaoa[ e o1 [oc]

Al Sent
DGO
Sync/Hunt Bit 0
ors : — ¥
T Underrun/End of Message
— - BIt3| Tx Data Length
Braak/Abort/GA Detected Bit4{ C , Low Byte
glt 5
. it 6
Status Register 2B Bit7

Status Register 9
[57[oe s [ o4 pa] va[ o1 ]3]

Bit 8
Bit9
Bit 10
Bit 11§ Tx Data Length
Bit 12 |"Counter, High Byte
Bit 13
Bit 14
Bit 15,

. Status ﬁagls!er 10
[57os s  oa a2 o1 [ vo]

Resarved, State Unknown
Tx Synchronized/On Loop
Reserved, State Unknown
Reserved, Stata Unknown
Sanding On Lao,
Resarved, State Unknown
DPLL Missing Two Clocks
DPLL Missing One Clock

Status Reglster 11
[or] o6 os] s oa o2 o3 mo]

BRG Interrupt Enabled

Idle Detect Interrupt Enablad

All Sent Interrupt Enabled .
DCD interrupt Enabled
Sync/Hunt Interrupt Enabled
CTS [nterrupt Enabled
Tx Underrun/EOM
Interrupt Enabled
Break/Abort Interrupt Enabled
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Figure 5. Status Register Bit Functions (cont)

T-75-37-07

Status Register 12
[eroe s [oa[ 5o va] o] oo]

Bito

Rx BRG Time
Constant, Low Byte

Status Register 13
[oxToe [ wa [oa] 5a o2 o1 oo]

RAx BRG Time
Bit12[" C© 1, High Byte

Status Register 14
[or[os] 52 o+ 5a [ o2 1 [ oo]

Bit 0

Bit3 | Tx BRG Time
Constant, Low Byte

Status Reglster 18
[ox e[ vs]oa] pa] e[ o1 oo]

Tx BRG Time
2 Constant, High Byte
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Control Register CRO
CRC Control [D7-D6]

These bits are valid when the COP or BOP mode is
selected. They are notused in the asynchronous mode,

No Operation [00]. This command has no effect.

Initlalize Rx CRC Calculator [01]. This command
initializes the receiver (Rx) CRC calculator. The com-
mand should be issued before data reception starts.
However, before this command is issued, the initial
value of the Rx CRC caiculator must be set by the value
of CR10 bit D7. ’

This command is not required in the BOP mode, since
the CRC calculator is automatically initialized upon
receipt of the flag value according to the value of CR10
bit D7.

Initialize Tx CRC Calculator [10]. This command
initializes thé transmit (TX) CRC calcutator. 1t should
be issued before data transmission is started, However,
before the command is issued, the initiat value of the Tx
CRC calculator must be set by the value of CR10 bit D7.

In the BOP mode, if CR10 bit D7 is set to one, the Tx
CRC calculator is automatically initialized to one,
when a flag value is loaded into the transmit shift
register within the AMPSC,

Reset Tx Underrun/EOM Bit [11]. This command
resets SR1 bit D6 from one to zero (transmit un-
derrun/end-of-message blit). If data is not loaded into
the transmit buffer before the transmit shift register
begins transmitting its last bit, the AMPSC enters the

Tx Underrun/EOM state. At this point, the AMPSC
checks to seeifa CRC SYNC/Flag orabortis to be sent,
which depends on the value of SR1 bit D6 and the
operating mode. Therefore, SR1 bit D6 must be reset
before transmission of the last byte starts. At the
occurrence of Tx underrun, the CRC or the SYNC
character/flag is sent when the SR1 bit D6 is a zero or
one, respectively.SR1 bit D6 is set when the CRC or
SYNC/Flag byte is written to the Tx register by the
AMPSC.

In the BOP mode, bit D6 of SR1 is automatically set tb
zero when the first data byte of a frame is written into
the AMPSC. :

Command [D5-D3]
These bits control the state of the device.

No Operation [000]. This command has no effect.

High Pointer [001]. This command is used in conjunc-
tion with CRO bits D2-DO0 (Register Pointer) to access
status registers 8 through 15, For example, to access
SR11, bits D5-D0 of CRO are set to 001011.

Reset E/S Bit Latches [010]. This Reset External/Status

Bit Latch command is issued when an E/S bit (each bit
of SR1) latch operation has occurred. it opens the E/S
latches and prepares for the latching of a new E/S bit
status change. If E/S interrupt is enabled, an E/S
interrupt will occur and the latches will latch when an
E/S bit's status changes. Not all state transitions will
cause latching and an interrupt to occur. See the des-
cription of SR1 for details. New status will not be
available in SR1 until this command is issued.
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Channel Reset [011]. This cornmand resetsan AMPSC
channel. [t performs a function simifar to the RESET
pin. Executing the channel reset command halts
channel operation. After a channel reset, three system
clock periods (tgy) should elapse before any further
commands or data are sent to the channel.

Enable Next Rx Character Interrupt [100]. This com-
mand is valid only when the First Rx INT mode (CR1
bits D4-D3 =01) is selected. It is issued at the end of a
message to request an additional Rx interrupt for the
first received byte of the next message. The additional
Rx interrupt occurs when the next data byts is received
after the command is issued.

This command has no effect when the First Rx INT
mask is on (CR1 bit D5 = 1), even if the First Rx INT
mode is selected.

Reset Tx Interrupt/DMA Pending [101]. This command
is used to clear a pending Tx interrupt request or Tx
DMA request while the Tx buffer is empty (SRO bit
D2 = 1). It is typically used to clear a TX interrupt or
Tx DMA request caused by the Tx buffer empty state
that occurs after the last byte is written into the AMPSC.

Error Reset {110]. This command is used to reset the
pertinent bits (SRO bits D7-D3) if a Special Rx Condi-
tion has occurred. If it occurs when the First Rx INT
mode is selected, any data that is subsequently
received is not transferred to the last stage of the
AMPSC internal Bx buffer, but will remain in the first
and second stages until this command is issued.

End of Interrupt [111]. This command is used so that
the AMPSC can recagnize the end of interrupt service
processing. It should be issued when interrupt service
for the AMPSC is completed. Command execution
resets the internal interrupt service latch and re-
enables lower priority interrupt requests. This
command is required when the start of interrupt
service has been indicated by either conducting an
INTAK cycle, or by reading SR2B.

Register Pointer [D2-D0]

These bits specify which AMPSC register number is to
be accessed. The bits are reset to 000 when system
resetis executed or when the AMPSC is accessed after
a Register Pointer value is specified. For registers
numbered 8 and above, the High Pointer command
(D5-D3 = 001) is used inconjunction with the Register
Pointer to access them.

2-40

T-75-37-07
Control Register CR1
Short Frame Detect [D7]

Valid only in BOP mode, this bit detects short HDLC
frames (frames that are less than 32 bits long).

Short Frame Detect Disabled [0]. Short frame detec-
tion is disabled.

Short Frame Detect Enabled [1]. Shortframe detection
is enabled. |f a short frame is received, SRO bit D3
(Short Frame Detect) is set to 1, causing a Special Rx
condition interrupt.

Overrun Error INT [D6]
This bit selects the timing of overrun error detection.

Normal Mode [0]. In this mode, an overrrun error is
indicated when the received data that caused the
overrun error is transferred to the last stage of the
receive buffer. A Special Rx Condition interrupt occurs
at this time.

Special Mode [1]. In this mode, the Rx Overrun Error
bit immediately reflects an overrun error within the
AMPSC. A Special Rx Condition interrupt also occurs
at this time, The received data that caused the overrun
error may not be the byte at the last stage of the
RxFIFO.

Receive Interrupt on First Character Mask [D5]

This bit is enabled only if the First Rx INT mode (CR1
bits D4-D3 == 01) is selected. It is used to mask Rx
interrupts caused by received data. Setting this bit to 1
causes all first receive interrupts to be masked. It does
not mask Special Receive interrupts. it is used in data
transfers when no interrupt service is desired or
required, such as DMA only data transfer.

Receive Interrupt Mode [D4-D3}

These bits set the Rx INT mode. They specify the way
received data is managed.

Disable Mode [00). This Receive Interrupt Disable
mode is used to accept received data using status
polling, or to disable the receive interrupt request.

First Rx Character Mode [01]. In this mode, which is
typically used with DMA data transfer, an Rx interrupt
occurs only when the first byte is received. This occurs
when Rx is enabled after initialization or after the
Enable Next Received Character interrupt command is
issued.
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All Receive-1 Mode [10]. This mode causes a receive
interrupt to be generated for each byte received. in this
mode, a parity error causes a Special Rx Condition
interrupt. A

All Receive-2 Mode [11]. This mode is the same as All
Receive-1, except that parity error does not cause a
Special Rx Condition interrupt.

First Transmit Interrupt/DMA Enable [D2]

This bit determines whether a Tx INT/DMA request is
generated immediately after the transmitter is enabled.
Itis valid when INT/DMA is enabled (CR1 bit D1 = 1).

Atransmitinterrupt or DMA request is issued if bit D2 is
1 when the transmitter is enabled, but not if the bit is 0.
Regardless of the state of bit D2, an interrupt or DMA
request is generated when the Tx buffer makes the
tull-to-empty transition.

Transmit Interrupt/DMA Enable [D1]

This bitenables the transmit interrupt or DMA request.
Each time a transmit interrupt condition exists and
provided bit D1 is set, an interrupt or DMA request is
generated,

External/Status Interrupt Enable [DO0]

If bit DO is set, a change in state of the external/status
bits causes an interrupt and the state of the bits is
latched. The latches must be reset with the Reset
External/Status Bit Latch command (CRO bits D5-D3),
before subsequent interrupts can occur.

Control Register CR2A
Vectored Interrupt Enable [D7]

This bit enables transmission of the interrupt vector. If
the bitis set, the interrupt vector is placed on the data
bus during the INTAK cycle. If the bitis reset, the vector
is never placed on the bus; It can be read by the host
processor. In this mode, the INT signal is released after
the host processor reads SR2B or clears the |nterrupt
condition,

Interrupt Status Affects Vector {D6]

This bit determines if the value of an interrupt vector is
modified by the cause of interrupt. If the bit is set, the
vector is modified as specified by bits D5-D3. If the bit
is reset, the vector is not modified and the cause of
interrupt must be determined by reading SR0and SR1.

Interrupt Vector Mode [D5-D3]

These bits determine the interrupt vector operation.
The bits also select which bits of an interrupt vector are
to be changed when the Status Affects Vector is set by
CR2A bit D8. For details of how the vector is modified,
refer to the description of register SR2B. Table 4 shows
the vector operation determined by bits D5-D3.

Interrupt Priority Select [D2]

This bit selects the priority of interrupt requests within
the AMPSC. The priority does not apply to DMA
transfer.

IfbitD2 = 0, the priority from high-to-low is RxA, TxA,
RxB, TxB, E/S A, E/S B,

If bit D2 = 1, the priority from high-to-low is RxA, RxB,
TxA, TxB, E/S A, E/S B.

interrupt/DMA Mode [D1-D0]

These bits select the data transfer mode for each
channel. The E/S, Rx, and Special Rx Condition
interrupts can be enabled in both modes. The Tx
interrupts are disabled on any channel in DMA mode.
The three modes are as follows:

Bits D1-DO Mode
00 Both channels interrupt
01 DMA on channel A, interrupt on
channei B

10 DMA on both channels

Control Register CR2B

Bits D7-DO0 of CR2B set the initial value of an mterrupt
vector.
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Table 4. Interrupt Vector Operation Throughout INTAK Sequence

CA2A Data Bus Status (INTAK respunée of AMPSC)
05 04 03 Mode - PAI INTAK Cyele D7 ] 05 04 03 02 0 L
0 0 0 Al * 1st, 1 1 0 0 1 1 ] 1
: low 2nd. V7 '] V5 M4 M3 M2- vi - Vo
B T low 3rd. 0 0 0 0o 0 0 0 0
* o st 1 1 0 0 1 1 0 1
high 2nd. High Impedance
high 3rd. High Impedance
0 0 1 A2 . * 1st. High Impedance )
0 1 0 A3 low 2nd. V7 V6 Vb M4 . M3 M2 Vi Vo
fow 3rd. 0 0 0 0 0 0 0 0.
o 1st. High Impedance
high 2nd. High Impedance
high 3rd. High Impedance
0 i 1 Bi. * st High Impedance .
1 0 0 B2 low 2nd. V7 Ve ' V4 V3 M2 M1 Mo
’ * 1st. ’ High Impedance
high 2nd. High Impedance

Notes:
{1) *=Don't care.

(2) When Status Affects Vector (bit 6 of CR2A) Is set, the M data ‘bits are modified to indicate the interrupt source.
(3) Modes A3 and B2 ignore the state of PRI, They are slave modes for use with an interrupt controller such as the 4PD71059.

Control Register CR3
Receive Character Bit Length [D7-D6)

These bits determine the number of bits per character
in the received data.

Bits D7-D6 Bits/Character
00 5
(0] 7
10 6
11 -8

Auto Enable Mode [D5]

Bit D5 enables and disables the auto enabie mode. In
this mode, the CTS and DCD pins control operation of
the transmitter and receliver, respectively. If the input
pin is high, the Tx or Rx is disabled. The RTS pin
outputs the current transmitter status. The pin remains
low during transmission and returns high only after all
characters have been sent. The auto enable mode is
enabled by setting bit D5 to one and disabled by
resetting bit D5 to zero. With bitD5=0, CTS, DCD, and
RTS function as normal inputs and outputs.
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Enter Hunt Phase [D4]

Valid in COP or BOP mode, this bit forces the AMPSC
to enter the Hunt Phase. In the Hunt Phase, the
uPD72001 searches the received data stream for either
a sync or flag before it begins loading data into the Rx
FIFO.

Receive CRC Calculator Enable [D3]

Valid only in COP or BOP maode, bit D3 determines
whether or not a CRC calculation is to be performed on
the received data. The CRC is calculated 8 bit times
after a byte is transferred into the receive FIFO. I bit D3
is reset before this time, the byte will not be included in
the CRC calculation. The bit must be set again after the
next byte is received to resume the CRC calculation.

Address Search Mode Enable [D2]

Valid only in BOP mode, bit D2 determines whether or
not the address field value of a received frame is to be
compared with the value set in CRS. If the bit is set to
one, Address Search is enabled and the AMPSC
checks the first byte of the frame. If the byte matches
CR6 or the global address (FFH), the frame is received.
If the byte does not match, the AMPSC enters the Hunt
mode again, and the byte and the rest of the frame are
blocked and not received. If Multicast mode is enabled
(bit D1), only the four most significant bits (D7-D4) of
the address byte are compared.
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Syne Character Load Inhibit/Multicast
Enable [D1]

Valid only in COP or BOP mode, bit D1 has a different
meaning in each mode. In COP mode, setting bit D1 to
one enables the Sync Character Load Inhibit function.
This prevents any byte that matches the value in CR6
from being loaded into the receive FIFO and being
included in the CRC calculation.

In BOP mode, bit D1 enables the Multicast function. In
this mode, which is a modified form of the address
search mode, only the most significant four bits of the
received address are compared with the identical bits
of CR6. Frame acceptance will function in the same
way as in the address search mode,

Receiver Enable [DO]

This bit enables and disables the recelver. Setting bit
DO enables the receliver, resetting it disables the receiver,
Control Register CR4 -

Clock Rate [D7-D6] )

Bits D7 and D6 select the clock rate divisor. They are
ignored in the internal synchronous modes. In the
external synchronous mode, only the x1 and xi6
selections are valid.

In asynchronous mode, the following values apply:

Bits D7-D6 Divisor
00 x1
01 x16
10 x32
11 x64

The divisor value is the factor by which the supplied
dataclock is greater than the data rate for the transmitter
and receiver. The data clock source is selected by the
clock multiplexer. It can be set to any of the BRG,

DPLL, orexternal clock sources. The divisor determines
the number of times that the received data is sampled
per bit time by the receiver. Also, it determines the
composition of the transmitter output.

Protocol Mode [D5-D4]

Bits D5-D4 select the synchronous protocol, which are
used when synchronous mode is selected with bits
D3-D2.

Bits D5-D4 Mode
00 Mono-Syne, character synchronous
01 Bisync, character synchronous
1 External Sync, character synchronous
10 HDLC, bit synchronous

Tx Stop Bits/Sync Mode [D3-D2}

Bits D3-D2 select the number of stop bits sent after
each byte in Asynchronous mode, or they select the
Synchronous mode.

Bits D3-D2 Mode
00 Sync mode
o1 Async mode, 1 stop bit
10 Async made, 1.5 stop bits
1 Async mode, 2 stop bits

Parity Select [D1]

Valid in Asynchronous and COP modes bit D1 selects
the parity type: 0 = odd and 1 = even. It is used only
when the Parity Enable bit DO of CR4 is set to one.

Parity Enable [DO]

Bit DO enables the parity bit calculation on transmitted
data and parity checking on received data. Setting bit
DO enables parity; resetting bit DO disables parity. If the
length of the received character is 7 bits or less, the
parity bit can be read in the received data byte. If parity
is disabled, no parity bit is transmitted and none is
expected on receipt.

Control Register CR5

DTR Control [D7]

This bit controls the DTR pin status: 0 = high and 1 =
low. The DTR pin function is disabled if channel B is
operating in the DMA mode (CR2A bits D1-D0 = 10)

Transmit Character Bit Length [D6-D5]

These bits specify the bit count per character in
transmitted data. :

Bits D6-D5 Bits/Character
00 5 or fewer
(0] 7
10 6
1 8

If the bit count per character is 6 or 7, only the low-order
bits of the byte are valid and the most significant bit(s)
are ignored. if the count is 5 bits or lower when writing
into the transmit data register, refer to the data format
that is shown in table 5. .
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Table 5. Parallel Data Format for One to Five Bits per
Character

Bits 07 06 D5 D 03 D2 ot i}

1 1 1 1 1 0 0 0" Do
2 1 1 1 0 0 0 D1 0o
3 1 1 0 0 0 D2 Di Do
4 1 0 0 0 03 D2 M Do
5 0 0 0 D4 D3 02 Dt 0o

Dn = Effective data bit

Send Break/Abort [D4]

Bit D4 controls the break or abort transmission
according to the selected operation mode. In asynch-
ronous mode, bit D4 controls sending the break signai
(TxD setto spacing (0) condition). Setting bit D4 to one
begins sending the break signal; resetting it to zero
returns the fransmitter to normal operation.

In COP mode with Tx on Loop selected (bits4and 1 in
CR10), setting bit D4 causes the transmitter to be
synchronized with the receiver. The bit is reset auto-
matically when synchronization is achieved.

In BOP mode, setting bit D4 to one causes eight 1-bits
(abort sequence) to be sent. After completion of the
messagse, bit D4 is reset automatically and the trans-
mitter returns to the idle state.

Transmit Enable [D3]

Disable. Setting bit D3 to the zero state disables the
transmitter function. f the transmitter is currently
sending a character, the AMPSC waits until the
character is completed before setting TxD to the
marking (1) state. if bit D3 is reset during transmission
of a CRC character, a SYNC character or flag is sent in
place of the CRC character.

If D3 is reset in the COP or BOP mode, the Tx
Underrun/EOM bit (SR1 bit D6) is set.

Ifthe AMPSC is in the SDLC Loop mode (refer to CR10)
or Echo Loop Test (refer to CR14), the TxD pin is
connected to RxD, and is not set to marking.

Enable. Setting bit D3 to the one state enables the
transmitter to start transmission. If the Auto Enable
mode is selected (CR3 bit D5=1), the signal applied to
the CTS pin controls the transmitter operation.

CRC Polynomial [D2]

This bit selects the polynomial used for CRC calcu-
lation. It is valid only in COP or BOP mode. Only the
CCITT polynomial is used in BOP mode. Bit 7 of CR10
sets the initial value of the CRC calculator.
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D2 = 0 (CRC-CCITT): The generating polynomlal
expression is X6 + X2 + X5+ 1,

D2 =1 (CRC -16): The generating polynom:al ex-
pression is X® 4 X2+ X2 + 1,

RTS Control [D1]

Bit D1 controls the RTS pin. Setting bit D1 to the zero
state causes RTS to be high, setting it to the one state
causes it to go low. If Auto Enable mode is selected in
Asynchronous mode, RTS operates differently. If the
bit remains at zero from the start of transmission
through to the end, RTS will stay high. If itis set to one,
it remains low. If it starts set to one and is then set to
zero while transmitting, RTS will not go high untii all
data is transferred out of the Tx shift register.

Transmit CRC Calculator Enable [DO0]

Valid only in the COP or BOP mode, bit DO determines
whether or not transmitted data is included in the CRC
calculation. If bit DO is set when the byte is transferred
into the Tx shift register, the byte is included in the Tx
CRC calgulation. Bit DO should be set or reset before
loading a data byte into the AMPSC.

Control Register CR6

Valid only in the COP or BOP mods, this byte (bits
D7-D0) specifies the SYNC character pattern or address
value.

in Monosync or External Sync mode, D7-D0 holds the
transmit Sync character. In Bisync mode, the low-order
byte of the Sync pattern is set in D7-DO.

If the sync character is 6 bits (CR10 bit DO = 1), bits
D3-D0 should be set to one.

In mono or external sync bits D1and DO are repeated in
positions D7 and D6.

In BOP mode, this byte is the secondary address.

Control Register CR7

Valid only in the COP or BOP mode, these bits specify
the Sync character or fiag.

In Monosync mode, D7-D0 holds the receive Sync
character. In BISYNC made, the high-order byte of the
Sync character is set in D7-D0. These bits are not used
in External Sync mode.

In BOP mode, the flag pattern (01111110) is sét in bits
D7-DO.
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Control Register CR8

Valid only in the BOP mode, CR8 bits D7-DO0 hold the
low byte (bits 7-0) of the transmit data length. Register
pair CR8 and CR9 must be set before the Tx Data
Length Counter Enable bit (D1 of CR13) and Tx Enable
bit (D3 of CR5) are set. The transmit data length
register (TXDLR) Is used to automate the sending of
HDLC frames. See the description of CR13 for detail
information.

Control Register CR9

Valid only in the BOP mode, CR9 bits D7-DO0 hold the
high byte (bits 15-8) of the transmit data length.
Register CR9 is paired with CRS.

Control Register CR10
Initial CRC State [D7]

Valid only in the COP or BOP mode, bit D7 specifies the
initial state of the CRC calculation circuit, Setting this
bitto zero causes the CRC to be initialized to zero when
the Initialize CRC command (CRO bits 7-6) is performed.
Setting this bit to one causes the CRC to be set to all
ones.,

Data Format [D6-D5]

These bits specify the serial data format and enable the
corresponding encoder/decoder.

Bits D6-D5 Format
00 NRZ
01 NR2ZI
10 FM1
11 FMO

With NRZ format, it is possible to decode Manchester
encoded data by setting the DPLL mode to FM (CR14
bits D7-D5 = 110).

Auto Tx on Sync/Tx on Loop [D4]

Bit D4 is valid only in the COP or BOP mode. In COP
mode, it synchronizes the receiver with the transmitter.
In BOP mode, it controls SDLC loop operation. The bit
is valid only when the Loop Enable state (CR10 bit
D1 =1) is selected.

In COP mode, bit D4 provides the Auto Tx on Sync
function to synchronize receiver and transmitter
operation.

(1) D4 = 0. The Auto Tx on Sync function (CR10 bit
D1 = 1) is disabled. Once synchronization is
established after this bit is set to 1, resetting the bit
to 0 does not affect synchronization.

T-75-37-07

(2) D4 = 1. If bit D1 (Loop Enable) is also set to one,
the transmitter is disabled and the receiver enters
the Hunt Phase, When the SYNC character is
detected, character synchronization is established,
the transmitter is enabled, and data transmission
can begin. The state of character synchronization
can be determined from the state of the Tx Sync/
GA Detect bit (SR10 bit D1). :

In BOP mode, bit D4 set to one enables or bit D4 set to
zero disables the Tx on Loop function. It is used for
data transmission during the SDLC loop operation.

(1) D4 = 0. Once the AMPSC forms a loop and starts
transmission, bit D4 must be reset to zero. This
allows the CRC and flag to be automatically trans-
mitted if a Tx Underrun/EOM occurs and allows the
AMPSC to be subsequently piaced in Loop mode
with a 1-bit delay. Bit D4 must be reset before the
CRC transmission is completed.

(2) D4=1. When the Loop Enable bit (CR10 bit D1) is
set toone, SDLC Loop Operation mode is selected,
in which the RxD input is connected to the TxD
output within the AMPSC to form a loop, The GA
(Go Ahead) pattern detection is initiated. [f the GA
pattern (11111110 = FEH) is detected, a 1-bit delay
is inserted between RxD and TxD and the GA
pattern detection Is continued. At this point, the
transmitter remains disabled. The receiver can be
enabled at this point. Subsequently, if the GA
pattern is detected, the transmitter is enabled. At
this point, the GA pattern is automatically trans-
formed into a flag so that any data in the Tx buffer
may be transmitted following the flag. Once trans-
mission is started, bit D4 must be reset before the
end of the frame.

Idle Condition [D3]

Valid only in BOP mode, bit D3 determines the type of
information to be transmitted following a closing flag
or completion of the Send Abort. If bit D3 is zero, flags
will be sent; if it is a one, continuous marks (ones) will
be sent.

Transmit Condition on Underrun [D2]

Valid only in the BOP mode, bit D2 determines trans-
mitter action when a Tx Underrun condition oceurs. If
bit D2 is reset, Tx Underrun/EQOM generates either the
CRC followed by a flag or just a flag depending on the
state of the Tx Underrun bit (SR1 bit D6) and the CRC
enable bit (CR5 bit D0). 1fthe CRC is disabled or the Tx
underrun bit is a one, only flags are sent. Otherwise,
the CRC is sent followed by flags. If bit D2 is set, the
abort message is sent followed by flags.
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Auto Tx/Loop Enable [D1]

Valid only in the COP or BOP mode, bit D1 enables the
two types of loop operations that are set with bit D4.
This bit shoutd be set before the transmitter or receiver
is enabled.

SYNC Character Length [DO]

Valid only in the COP mode, bit DO determines the
number of bits per SYNGC character. Setting bit DO to
zero gives a character length of 8 bits in Mono-sync
and 16 bits in Bisync. With bit DO = 1, the character
lengths are 6 and 12 bits, respectively.

Control Register CR11

Each bit of GR11 controls an E/S interrupt request
generated by the AMPSC. An interrupt is set if the E/S
interrupts are enabled (CR1 bit DO=1). For the causes
of interrupts assigned to each, refer to the description
of SR1. Setting each bit to one enables it as a source of
interrupts.

Break/Abort/Go Ahead Interrupt Enable [D7]

In Asynchronous and COP modes, bit D7 enables
interrupts at the beginning.and end of each detected
break condition (a null character plus a framing error).

In BOP mode, when not in SDLC loop, bit D7 enables
interrupts at the beginning and end of each received
abort condition (seven or more consecutive 1-bits). In
SDLC loop mode, bit D7 also enables interrupts for
detecting the GA pattern (11111110 = FEH).

Transmitter Underrun/End of Massage Interrupt
Enable [D6]

valid only in the COP or BOP mode, bit D6 enables
interrupts caused by transmitter underrun and Tx End
of Message detection.

Clear to Send Interrupt Enable [D5]

Bit D5 enables interrupts caused by a change of state
on the CTS pin.

SYNC/Hunt Interrupt Enable [D4]

Bit D4 enables interrupts caused by a change irvxr the
SYNG/Hunt state.

Data Carrier Detect Interrupt Enable [D3] .

Bit D3 enables interrupts caused by a change of state
on the DCD pin.
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All Sent Interrupt Enable {D2]

Valid only in the Asynchronous or BOP mode, bit D2
enables interrupts generated by the All-Sent condition.

ldle Detect Interrupt Enable [D1] . ' -

Valid only in the BOP mode, bit D1 enables interrupts
caused by a change in the Idle Detection condition.

BRG Interrupt Enable [DO]

Bit DO enables interrupts caused by one of the baud
rate generator/timers (BRG) counting down from one
to zero. Also, each of the BRGs must be enabled in
CR12 bits D3-D2.

Control Register CR12
BRG Select for TRxC [D7]

When BRG is selected as the source of the clock at the
TRxC pin (CR15 bits D1-D0 = 10}, and the TRxXC pin is
set to output (CR15 bit D2 = 1), bit D7 selects TxBRG
(one state) or RxBRG (zero state).

BRG Select for DPLL [D6]

Bit D6 selects the source (TXxBRG or RxBRG) for the
DPLL. ltis valid when the BRG is selected as the source
for the DPLL circuit (CR14 bits D7-D5 = 100). Setting
bit D6 to one selects TXBRG and setting it to zero
selects RxBRG.

TJransmit BRG Interrupt Enable [D3]

Bit D3 enables an E/S interrupt when the TxBRG
counts down from 1 to 0. It is valid only when the BRG
|E bit is set (CR11 bit DO = 1).

Reeeive‘BRG‘ Interrupt Enable [D2]}

Bit D2 enables an E/S interrupt when the RxBRG
counts down from 1 to 0. It is valid only when the BRG
IE bit is set (CR11 bit DO =1).

Transmit BRG Register Set [D1]

Bit D1 is used to write the time constant value into the
TxBRG register. When D1 is set to one, the next two
bytes written to the AMPSC are assumed to be the time
constant value. The lower byte is written in the first
write cycle and the upper byte in the second write
cycle. Bit D1 is automatically reset after the register is
loaded.

The time constant value is calculated by using the
following formula.

Source clock frequency (Hz)
2 x (Data clock rate (BPS))

Time constant =
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The data clock rate is the transmitted or received data
rate multiplied by the clock factor specified in CR4 bits
'D7-D6.For example, if the system clock is selected as
the BRG source (CR14 bit D2 = 1) at 8 MHz and the
BRG is the transmitter source (CR15 bits D4-D3 = 10)
with a clock factor of x16 (CR4 bits D7-D6 = 01) and
data rate of 3600 bits per second, the calculation would
be as follows.

_ 8x108
2 x (9600 x 16)

The loading sequence in hexadecnma! for the TXBRG
would be; 0C, 02, 18, and 00.

If data is being written while the BRG is running, the
value will not be loaded into the BRG until it counts
down to zero.

— 2=124.04 = 0018 (hex)

Receive BRG Register Set [DO0]

Bit DO is used to write the count value into the RXBRG
register. It operates in the same manner as bit D1 for the
TXBRG register.

Control Register CR13
Transmit Data Length Counter Enable [D1]

Bit D1 enables the transmit data length counter
(TXDLO) that is used to determine the end of a trans-
mitted frame and is only valid in BOP mode. When bit
D1 is set to one, the TXDLC (SR8-SRY) is incremented
each time a Tx interrupt or DMA request is generated,
and the value is compared with the value in the transmit
length register (TXLR) (CR8-CR9). Ifthe two values are
equal, Tx interrupts/DMA requests are masked.

The subsequent Tx buffer empty interrupt is masked
and no interrupt or DMA request is made. This results
in a transmitter underrun. The AMPSC then sends the
CRC and a closing flag. After this the AMPSC issues an
external status interrupt with the All Sent bit set.If the
transmitter underruns and the transmit length values
do not match, then the MPSC sends an abort and sets
the Sending Abort bit (SR0 bit D1). An E/S interrupt for
the All Sent is generated. The TxLC vatue (SR8-SR9)
can also be compared with the frame length to
determine if correct transmission occurred. After the
abort is sent, the TxDLC enable bit must be set to one
again in order to generate new Tx interrupts/DMA
requests.

Standby Mode Set {DO0]

Setting bit DO to one places the AMPSC in the Standby
mode. This mode consumes very little power but saves
all internal register values, Greater power reduction is
possible by not taggling any of the AMPSG inputs. In

this mode, the system clock (CLK) and the data clocks
are not circulated within the AMPSC.

The AMPSC enters the Standby mode automatlcally
after RESET. Writing 00H to CRO. restores normal
operation. Table 6 lists the status of the pms in standby
mode.

During Standby mode, the WR and RD pins must be
held high and the GTS, DCD, and SYNC pins can notbe
toggled Read cycles that are conducted will not result
in data being dnven onto the bus,

Table 6. Pin Status In Standby Mode

Pin Symbol : Inptit/Cutput Pln Status

WR input " Unchanged

RD Input Unchanged

B/A - Input * Unchanged

c/D -~ Input Unchanged

D7D * Input/Output High impedance

INT - Output Retains the current state
INTAK Input Unchanged )
PRI Input Unchanged

PRO Output Depends on PRI
DRQTXA OQutput Retains the current state
DRQRxA Output Retains the current state
DTRA/DRQTxB Output Retains the current state
DTAB/DRORxB Output Retains the current state
TxDA, TxDB Output Retains the current state
RxDA, RxDB Input Unchanged

TRXCA, TRXCB Input/Output High impedance
STRXCA, XHA Input Unchanged

STAXCB, X118 Input Unchanged
Xi2A/SYNCA tnput/Qutput High impedance
XI2B/SYNCB Input/Output High impedance

RTSA, RTSB Qutput Retains the current state
CTSA, CTSB Input Unchanged

DCDA, DCDB nput Unchanged

Control Regisie.r CR14
DPLL Command [D7-D5]

These bits control the digital phase-locked loop
(DPLL). After reset, the DPLL is disabled, the STRxC
pin is selected as the source clock, and the NRZ1 mode
is selected. The DPLL commands corresponding to the
eight states of bits D7-D5 are described below.

No Operation [000]. This command causes no opera-
tion.
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Enter Search [001]. This command causes the DPLL
to start the detection of edges in received data. Circuit
operation depends on the data format.

Reset Missing Clock [010]. Valid when FM mode is
selected, this command resets the Missing Clock bits
(SR10 bits D7-D6).

Disable [011]. This command stops DPLL operatlon
and resets the Missing Clock bits.

Source BRG Select [100]. This command selects one
BRG as the clock source for the DPLL. Selection of
TxBRG or RxBRG Is determined by CR12 bit D6 (BRG
Select for DPLL). s

Source Xtal/STRxC Select {101]. This command is
used when the crystai-controlled oscillator or a clock
applled to the STRxC pin is to be the source clock for
the DPLL. Selection between the crystal OSC and the
STRxC input is specified by CR15 bit D7 (Xtal Select).

FM Mode [110]. This command is used when received
data is to be treated as FM format. Setting the data
tormat to NRZ (CR10 bits D6-D5 = 00) allows the
#PD72001 to decode Manchester encoded data.

NRZ! Mode [111]. This command is used when re-
ceived serial data is to be treated as NRZ! format.

Local Self Test [D4] '

When bit D4 is set to one, the transmitter output is
directly connected to the input of the receiver within
the AMPSC. Signals applied to the RxD pin wiill be
ignored. In this mode, Autoenable cannot be used to
control the transmitter or receiver.

Echo Loop Test [D3]

When bit D3 is set to one, the RxD input pin is
connected to the TxD output pin in the AMPSC, so that
the received data is echoed back to the remote sender
for line testing. The AMPSC transmitter is disabled.

BRG Source Select [D2]

Bit D2 selects the source clock for the BRGs. The

selected source clock is shared by the TXxBRG and the
RxBRG. If D2 is set to one, the system clock is used as
the source clock. If D2 is set to zero, the source clock
can either be the crystal osciflator (CR15 bit D7 =1) or
the STRxC input (CR15 bit D7 = 0).

Recelve BRG Enable [D1]

Setting bit D1 to one starts the RXBRG, which takes two
clocks to begin operating.
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Transmit BRG Enable {DG0]

Setting bit DO to one starts the TXBRG, which takes two
clocks to begin operating. ’

Control Register CR15

Crystal Select [D7]

If bit D7 is set to one, the on-chip crystal oscillator is
enabled and a crystal can be connected across pins X|1
and XI2. If bit D7 is zero, the oscillator is disabled and
the pins become SYNC and STRxC.

Receive Clock Select [D6-D5]
These bits select the source for the receive data clock.

Bits D6-D5 Receive Clock Source
00 Clock applied to STRxC pin
o1 Clock applied to TRXC pin (CR15
bits D2-D0 are invalid)
10+ RxBRG output
1" DPLL output

Transmit Clock Select [D4-D3]
These bits select the source for the transmit data clock.

Bits D4-D3 Transmit Clock Source
00 Clock applied to STRXC pin
o1 Clock applied to TRXC pin (CR15
bits D2-DO0 are invalid.)
10 TxBRG output
1 DPLL output

TRxC Input/Output [D2]

Bit D2 determines whether the TRxC pin will be an
input oran output. Itis an input if bit D2=0 orif the pin
is specified as an input by bits D6-D5 or D4-D3.

TRxC Source Select [D1-D0j

When the TRxC pin is selected as an output, these bits
determine the output source. Refer to the preceding
descriptions for D6-D5, D4-D3, and D2 to determine
when the TRxC pin is an output.

Bits D1-DO Output at Pin TRxC
00 On-chip crystal oscillator
: (if enabled)
01 Transmif data clock
10 TxBRG or RxBRG as selected by
CR12 bit D7
1 DPLL output
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Status Register SRO
End of Frame [D7]

Valid only in the BOP mode, bit D7 indicates if reception
of a single frame is complete. When this bit is one, a
complete frame has been received and the CRC Error
bit (SRO bit D6) and Residue Code (SR3 bits D2-D0) are
valid. The EOF condition causes a Special Rx Condition
interrupt. The Error Reset command resets this bit.

CRC/Framing Error [D6]

In the asynchronous made, bit D6 indicates a framing
error. It is set to one if a zero is detected at the stop bit
position. It generates a Special Rx Gondition interrupt.
Bit D6 is reset by an Error Reset command or reception
of a normal data byte.

In the COP or BOP mode, bit D6 set to one indicates a
CRC error. Bit D6 set to zero indicates no CRGC error.

inthe COP mode, bit D6 is valid 20 bit times subsequent
to the last bit of the second CRC byte thatis input at the
RxD pin, or 16 bit times after the second CRC byte is
transferred to the Rx buffer.

Iin the BOP mode, bit D8 is valid when the End-of-
Frame bit (SRO bit D7) is set to one.

A CRC error does not generate a Special Rx Condition
interrupt.

Receive Overrun Error [D5]

Aoneinbit D5 indicates an Rx Overrun error. This error
occurs each time the AMPSC attempts to transfer an
additional byte from the Rx shift register to the Rx FIFO
and the FIFQO is already full.

An Rx Overrun error causes a Special Rx Condition
interrupt. The timing of the Rx Overrun Error and the
resulting Special Rx Condition interrupt will differ
depending on the setting of the Overrun Error INT bit
(CR1 bit D6). For more detaiis, refer to the description
of control register CR1.

The Rx Overrun Error bit is reset by the Error Reset
command.

Parity Error [D4]

- Valid only in the Asynchronous or COP mode when
parity is enabled (CR4 bit DO = 1), A one in bit D4
indicates that a parity error occurred in a received byte.
The Parity Error bit is reset by the Error Reset command.

In the All Receive INT-1 mode (CR1 bits D4-D3 = 10),a
parity error causes a Special Rx Condition interrupt.

T-75-37-07
Short Frame Detect [D3]

Valid only in the BOP mode when Short Frame Detect
Enableis selected (CR1 bit D7 =1), bit D3 issetwhena
short frame is received and is reset by the Error Reset
command. A short frame has less than 32 bits between
two flags.

Detection of a short frame causes a Special Rx
Conditian interrupt.

Transmit Buffer Empty [D2]

Aoneinbit D2indicates that the Tx bufferis empty and
can be loaded with the next Tx byte. Bit D2 is zero when
the Tx buffer contains a byte that has not been
transferred to the Tx shift register. Bit D2 is also zero in
the GOP or BOP mode during CRC transmission.,

Sending Abort [D1]

Valid only in the BOP mode, a one in bit D1 indicates
that the AMPSC is sending an abart sequence.

Bit D1 is reset by the Error Reset command. Status
changes in bit D1 do not cause an interrupt.

Receive Data Available [DO]

Aoneinbit DO indicates the presence of valid received
data in the Rx buffer of the AMPSC.

Status Register SR1

This register consists of external status bits that
indicate the causes of E/S interrupts. If the E/S INT is
enabled (CR1 bit DO = 1) and an interrupt by an
specific E/S bitis enabled, the changes in the pertinent
E/S bit states are latched and cause an E/S interrupt, If
the E/S interrupt is disabled, changes in the E/S bit
status will not be latched.

Break/Abort/Go Ahead Detect [D7]

Bit D7 is valid only in the Asynchronous or BOP mode.
In the Asynchronous mode, a one in bit D7 indicafes
that a Break (character in which the start, stop, and
data bits are ail zeros) has occurred. Data received
during the Break (all zeros) are not Joaded into the Rx
FIFO.

In the BOP mode, bit D7 indicates the reception of an
abort (seven ormore consecutive ones). In SDLC Loop
mode, bit D7 indicates reception of the Go Ahead
message (11111110 = FEH).
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Transmit Underrun/End of Message [D6]

Valid only in the COP or BOP mode, a one in bit D6
indicates that all transmit data has been transferred
to the Tx shift register. CRC transmission, when the
transmitter underruns, can be controlled by mani-
pulating this bit.

If CRC transmission Is desired when the transmitter
underruns, bit D6 must be reset to zero by the Reset Tx
Underrun/EOM command bit (CRO bits D7-D6 = 11).
Before this command Is issued, the transmitter must be
enabled and at least one byte must have been trans-
ferred to the Tx buffer.

In the BOP mode, bit D6 is automatically reset to zero
when the first byte is transferred after transmission is
enabled. A status change from one to zero in this bit
does not cause an E/S interrupt.

Clear To Send [D5]

Bit D5 indicates the inverted state of the CTS pin. Any
change causes an interrupt.

Sync/Hunt [D4]

In the Asynchronous or external sync COP mode, bit
D4 indicates the inverted state of the SYNC pin.

in the internal sync COP or BOP mode, bit D4 indicates
the AMPSC synchronization state. A zero in bit D4
indicates that synchronization is established. A one
indicates that the AMPSC is in the Hunt Phase or that
the receiver is disabled.

Any change in state generates an interrupt.

Data Carrier Detect [D3]

Bit D3 indicates the inverted state of the DCD pin. Any
change generates an interrupt.

All Sent [D2]

valid only in the Asynchronous or BOP mode. Bit D2
set to one indicates that ali the transmit data within the
AMPSC has left the Tx shift register. The one to zero
state transition of this bit does not generate an interrupt.
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{die Detect [D1]

Bit D1 set to one indicates detection of the Idle state (15
ormare consecutive 1's) in BOP mode. The one to zero
state transition of this bit does not generate an interrupt.

BRG Zero Count [DO]

Bit DO set to one indicates that one of the BRG's has
counted down to zero. Bits D4-D3 of SR3 determine
which BRG counted out. The one to zero state transition
of this bit does not generate an interrupt.

Status Register SR2B

This register indicates the value of the interrupt vector.
It can only be read from the B channel. The value
depends on the state of CR2A bit D6 (Status Affects
Vector bit). If bit D6 is zero, SR2B will aiways equal
CR2B. If bit D6 is one, the value of SR2B is modified by
the cause of the highest priority interrupt source within
the uPD72001.

The bits of SR2B that are affected depend on the
Output Vector Type setting. Bits V4-V2 are affected for
Type A vectors, and bits V2-V0 for Type B vectors. All
other bits remain unchanged. Table 7 gives the value
returned for the various types of interrupts.

Table 7. Vector Values in SR2B

4 vz w3t V2, \0 Channe! Condition

0 0 0 B Tx buffer empty

0 0 1 External/status

0 1 0 Rx data available

0 1 1 Special Rx condition
1 0 0 A Tx buffer empty

1 0 1 External/status

1 1 0 Rx data available

1 1 1 Special Rx condition

When interrupts are available in the non-vectored
mode (CR2A bit D7 = 0), SR2B is read in order to
indicate to the uPD72001 that interrupt service has
started. This clears the interrupt request (INT) and
prevents lower priority interrupts from being generated
until the End of Interrupt command (CRO) is issued.
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Status Register SR3
TXBRG Zero Count [D4]

Bit D4 is valid when TxBRG is enabled (CR14 bit DO =
1). A one in bit DO indicates that the TxBRG counted
down to zero. This bit in conjunction with the SR1 bit
DO, causes an external/status interrupt and is latched
on a transition from zero to one. The transition from
one to zero does not cause an interrupt.

RxBRG Zero Count [D3]

Bit D3 is valid when RxBRG is enabled (CR14 bit D1 =
1). A ons in bit D3 indicates that the RxBRG counted
down to zero. This bit functions in the same manner as
bit D4.

Residue Code [D2-D0}

Valid only in the BOP mode, bits D2-DO indicate the
number of valid bits in the last data byte received in a
frame. The meaning of these bits depends on the
number of bits per data byte. The previous character
refers to the last character read before the end of
frame, and so on. See Table 8. Figure 6 is an example of
aresidue code of 000 and a character length of 8 bits. It
indicates that bits zero and one in the last byte are
valid.

Flgure 6. Example of Valid Bits in the I-Fileld (Residue
Code = 000) .
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T-75-37- 07
Table 8. Residue Codes

Pravigus Character 2nd Pravious Character
b2 ot Do MSB . MSB LS8
8 Bits per Character
0 06 0 ccceccccoccec cceccceccecoo
0 0 1 ccceccccec CCPDDDDODOD
0 1 0 cccccCcCGCC CCCcCcecDDODO
0 1 1 ccccCcCGGCC DDDDDDOOD
1 0 0 ccCCCCCC CCCCCDDOD
1 0 1 ccccccccec coDoDDODOD
1 1 0 cccccecccc cCcCcDDDODOD
1 1 1 CGCGOCCGCCCD DDDDDDODOD
7 Bits per Character
0 0 0 XCCCGCGCCD XDDDDDDOD
0 0 1 XCCCGGCCGC XCCDDDDD
0 1 0 XC0CCCCGCG XCOCCCDDD
0 1 1 XCCGCOCCC XDDDDDDD
1 0 0 XCGCGCCCCGCC XCCCCCDD
1 0 1 XCGC6CCCC XCDDDDODD
1 10 XCCCCCGC XGCCCDDODOD
6 Bits per Character
0 0 o0 XXGGCCCG XXDDDDDD
0 0 1 XXCCGGGC XXCCDDDOD
01 0 XXCGCGCGCC XXCCCGCDOD
1 0 ¢ XXGG6C6CCG XXCCCGCCD
1 0 1 XXGCCCCCC XXCDDDODOD
1 1 0 XXCGCCCGCC XXCCCDDD
5 Bits per Character
0 ¢ 0 XXXCGCCCGCC XXXCDDODOD
0 0 1 XXXCCCCC XXXCCDDOD
0 1 0 XXXCGCCGCCC XXXCCCCD
i 0 o XXXCGCCCC XXXCCGCGC
11 0 XXXCCCCC XXXCCCDD
C = CRGC bit
D = Valid data
X = Invalid

*= No residue (boundary of the last received data matches the
boundary between one byte and the CRC).
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Status Register SR4A

Each bit of this register indicates whether or not a
corresponding cause of interrupt exists within the
AMPSC. A bit is set to one when its matching interrupt
is being serviced or if a lower-priority interrupt is
pending during the servicing of a higher-priority in-
terrupt. Otherwise, itis zero, Although this register can
be read only on channel A, its function is shared by
both channeis.

Bit Chan Description

D7 A Special Rx condition; INT pending
D6 B Special Rx condition; INT pending
D5 A Rx INT pending

D4 A Tx INT pending

D3 A E/S INT pending

D2 B Rx INT pending

D1 B TX INT pending

DO B E/S INT pending

Status Register SR8

Valid only in the BOP mode, bits D7-D0 of SR8 are the
low ordert byte of the Tx Data Length counter. Register
SR8is normally used to determine if frame transmission
completed correctly. If the value of CR8/CR9 does not
equal the value of SR8/SR9 when the transmitter
underruns, the AMPSC automatically transmits an
Abort. Registers SR8 and SR9 are cleared by aresefor
when the TxDLC enable bit (CR13 bit D8) is set to one.

Status Register SR9

Valid only in the BOP mode, bits D7-D0 of SR9 are the
high order byte of the Tx Data Length counter. Registers
SR8 and SR9 are used in conjunction with each other.

Status Register SR10
One Clock Missing [D7]

This bit indicates if a transition has been detected in
the received data. {tis valid when the FM data format s
selected and the DPLL is in operation. With FM data
format, a transition (rising or falling) must occur within
one bittime ata bitboundary or center. The DPLL uses
this transition as a reference for clock generation.

If no transitions occur, the DPLL clock generation may
not operate properly. The DPLL detects transitions
every 2 bits.

A one in bit D7 indicates no transition was detected in
the received data. This bitis latched, and is reset by the
Reset Missing Clock command (CR14 bits D7-D5 =
010) or the Enter Search command (CR14 bits D7-D5 =
001).
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Two Clocks Missing [D6]

Bit D6 indicates that two consecutive transitions in the
received data were missed.

Sending on Loop [D4]

Bit D4 set to the one state indicates that the AMPSC is
in the SDLC loop connection and is transmitting. It is
valid only in the BOP mode when the SDLC Loop is
selected (CR10 bits D4, D1 =1,1).

TX Sync/On Loop [D1]

Bit D1 is valid only in the COP or BOP mode. !n the
COP mode, aone in bit D1 indicates that the transmitter
and receiver are synchronized (SYNC character
detection on the receiver has been completed) after
both the Auto Tx on Sync and the bit D4 Enable bits
(CR10 bits D4,D1) were reset, and transmission is
enabled for the device.

In the BOP mode, a one in bit D1 indicates that a GA
pattern was detected and a 1-bit delay was inserted
between the RxD input and the TxD output. Bit D1
remains a one during the time that the SDLC loop is
formed. When D1 is zero, the TxD and RxD lines are
connected without the delay in loop mode. Bit D1 is
also zero when the AMPSC is not in the loop mode.

Status Register SR11

This register directly indicates the value setin CR11 for
interrupt enables. The host processor can use SR11 to
read the interrupt enable states for the various interrupt
sources within the AMPSC.

Status Register SR12

This register indicates the lower 8 bits (bits 7-0) of the
value set in the Rx BRG.

Status Register SR13

This register indicates the upper 8 bits (bits 15-8) of the
value set in the Rx BRG.

Status Register SR14

This register indicates the lower 8 bits (bits 7-0) of the
value set in the Tx BRG.

Status Register SR15

This register indicates the upper 8 bits (bits 15-8) of the
value set in the Tx BRG.




