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: ID-7047 HDLC Communication Module 

t 

1. General Description: 

The ID-7047 HDLC communication module is used to implement 

HDLC/SDLC protocols in the ID-7000 microprocessor system. 

The module uses the INTEL 8273 HDLC/SDLC controller chip as 

described in appendix 1. The module is flexible and allows 

either DMA or non-DMA data transfers, interrupt or non-inter- 

rupt driven. If DMA tranfers are used, an ID-7009 DMA pri- 

ority module must be present. The ID-7047 uses separate 

channels for input and output. If interrupt driven I/0 is 

used an ID-7003 Interrupt Priority module must be present. 

Fig. 1 is a blocked schematic of the board. 

Appendix 2 is a complete logic schematic of the module. 
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ID-7047 HDLC Communication Module 

2. Adressing. The module uses 8 concecutive I/0-addresses. 

A(7:3) is compared with an on board switch register to 

generate a card select signal. 

A2, Al and AO are used to specify the following data- 

transfers between controller and CPU. 

(Refer to appendix for detailed information). 

A2 Al AO Input Output 

0) 0 0 STATUS COMMAND 

4) 0 1 RESULT PARAMETER 

0 1 0 TXINTResult TESTMODE 

0 “1 1 RXINTResult - 

1 0 0 ‘PROGRAMMED RXDATA - 

1 0 1 _ —— 

1 1 ) - PROGRAMMED TXDATA 

1 1 1 - - 

Addresses for PROGRAMMED RXDATA and PROGRAMMED TXDATA should 

only be used if NON DMA data tranfer mode is used. 



ID-7047 HDLC Communication Module 4 

3. Interrupts. This TXINT and the RXINT from the 8273 controller 

chip may be connected to the ID-7000 IR-bus. A 16 pin component 

board is used for this purpose (fig.2). 

Interrupts strapping 

| TR(0) —01 

IRQ), -02 

IR(2) -03 

1D-7000 TR(3) 04 from 8273 controller 
(via inverting open 

interrupt TR(4) —05 - collector drivers) 
request bus 

IR(5) —06 

IR(6) —-07 

IR(7) -08 

fig. 2 — 

The interrupt sources may share common IR-lines as the drivers 

are open collector. 

Refer to appendix 1 for use of TXINT and RXINT 

4. DMA Transfers. Using DMA, a complete datatransfer, when 

initalized by the CPU, can take place without using the CPU. 

The DMA-logic generates a DMAREQ for each 8 bit data element 

and the transfers takes place after the DMAACK signal has 

been received. Separate DMA channels are used for input and 

output. 

Selection of DMA-channels are performed using two 16 pin compo- 

nent boards. One board is used for the connection to the DMAREQ- 

bus and one board is used for connection to the DMAACK-bus. The 

channel number should correspond for DMAREQ and DMAACK. This is 

obtained by using identical strap boards. Fig. 3 shows the DMA 

strapping. If programmed datatransfers are wanted (running the 

8273 in NON-DMA-mode) connections 9-10 and 15-16 are performed 
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in the DMAACK-strap area. In this case no connections 

the DMAACK-bus should be present. 

DMA-strapping 

DMAREQ(0) <01 

DMAREQ(1) <€<02 

DMAREQ(2) <€03 

DMAREQ(3) <-04 From 8723 con- 

DMAREO_ bus _—_ troller via open 

DMAREQ(4) 05 collector drivers 

DMAREQ(5) <06 

DMAREQ(6) <-07 

DMAREQ(7) <8 

DMAACK(0) 1 

DMAACK(1) —wW2 

DMAACK(2) —93 

ID-7000 DMAACK(3) —94 
DMAACK-bus 

DMAACK(4) 305 

DMAACK(5) 96 

DMAACK(6) 307 

DMAACK(7) 98 

fig. 3 

Refer to appendix 1 for detailed information concerning the 

DMA operation of the 8273 controller. Information concerning 

the DMA-priority module (ID-7009) is available in the manual 

for this module. 

It should be noticed, that the byte count’. is loaded to the 

8273 controller prior to a complete datatransfer. The end 

interrupt is given when this number of bytes are transferred 

(refer to appendix 1). Prior to the DMA-transfer a memory 
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ID-4047 HDLC Communication Module 6 

start address and a byte count should also be loaded to the 

ID-7009 DMA-priority module. The programmer should specify 

a byte count to the ID-7009 big enough to ensure that the 

DMA channel doesnit terminate: before the data transfer is com- 

pleted. 

Baud rate selection. 

The ID-7047 HDLC-communication module is primarily intended for 

synchronous datacommunication. 

If synchronous modems are used for the communication channel, 

receiver and transmitter clocks are generated by the modem. 

In some applications where the distance between the terminal 

equipment is short, a connection without modems could be used. 

In this case, a clock is available from the ID-7047 module. 

The available baud rates are: 76K9, 38K4,:'19K2, 9600, 4800,” 

2400, 1200 and 600. 

By using NRZI coding of data, it is possible also to use an 

asynchronous data channel by using an internal phase~lock-loop 

oscillator to generate the clock. In this case an input pin on 

the 8273 controller should contain a clock 32 times the used 

baud rate. This facility is also used in SDLC-loops for the 

loop terminals. Further information concerning this matter is 

available in appendix l. 
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| ID - 7047 HDLC Communication Module 

A component board is used to select the appropriate clock 

scheme: 

Clock-strapping: 

gnd 76K9 
pe 1606 

<32XCLK (8273) 02 : 150k 38K4 

DPPL (8273) 503 140K 19K2 

<RXC___(8273) 04 130 9600 

RXC (modem) 305 tox 4800 

<TXC___(8273) 06 hi 2400 

TXC _ (modem) $07 100% 1200 

BITE ; 08 90 600. 

notes: 1.For normal synchronous operation where clocks are 

generated from modem,pins 4 and 5 are connected and 
pins 6 and 7 are connected. (Also connect pin 1-52). 

2.1f on board baud rate generator is used, connect 

pin 4 and pin 6 to appropriate baud rate (9—16).. 

If this clock should be used in the connected equip- 

ment, it is available in the top connector with V24 

signal levels. This is obtained by connecting pin 8 

to appropriate baud rate. (Also connect pin 1 =~ 2).° 

3.1f asynchrounous or SDLC-loop operation is wanted, 

azv¢lock should be connected to pin 2. In this 

case a clock phase-locked to received data is available 

on pin 3. This signal can be used as transmitter and/ 

or receiver clock for the 8273 controller. 

NB! If the phase locked loop facility is not used, 

the 32Xclk pin should be grounded by connecting pin 1 

and 2 together. 

fig. 4 
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5. Modem interface. 

Outputs: 

The following signals are available in the top connector 

of the module for interface to modem or other equipment. 

The signal levels and loading capacity of these signals 

correspond to the CCITT V24 recommandation. 

Inputs: C.: CTS (clear to send) 

E: cD (carrier detect) 

H: TXC (transmitter clock) 

RXC (receiver clock) K 

M: RXD (received data) 

P- PA4 

S: PA3 puser defined inputs 

U: PA2 

$ RTS (request to send) 

i: TXD (transmitted data) 

gj: RITE (clock from internal baud rate generator) 

nm: ON (V24-ON signal) 

Xs PB4 

: PB3 
user defined outputs 



wm 
= 
<= 

2S 
ax 
=o 

oc = 
a. 

intel’ APPEN Dix 1 

8273 

A4d.4 

PROGRAMMABLE HDLC/SDLC PROTOCOL a 

a HDLC/SDLC Compatible 

= Frame Level Commands 

w Full Duplex, Half Duplex, or Loop 
SDLC Operation 

a Up to 64K Baud Transfers 

a Two User Programmable Modem 
Control Ports 

a Automatic FCS (CRC) Generation and 

Checking 

CONTROLLER 
aw Programmable NRZi Encode/Decode 

a N-Bit Reception Capability 

Recovery 

a Minimum CPU Overhead 

a Single + 5V Supply 

a 40-Pin Package 

w Digital Phase Locked Loop Clock 

Fully Compatible with 8080/8085 CPUs 

The Intel® 8273 Programmable HDLC/SDLC Protocol Controller is a dedicated device designed to support the ISO/C- 

CITT’s HDLC and IBM's SDLC communication fine protocols. It is fully compatible with Intel's new high performance 

microcomputer systems such as the MCS-85™. A frame level command set is achieved by a unique microprogrammed 

dual processor chip architecture. The processing capability supported by the 8273 relieves the system CPU of the low 

level real-time tasks normally associated with controllers. 

PIN CONFIGURATION BLOCK DIAGRAM 

> 

— | REGISTERS 
FLAG DET 1 40 vi q PD) Vcc TxINT RESULT COMMAND 

Tx INT (]2 391) 6, 
RxiNT RESULT | PARAMETER 

cix (f3 38 Fe; * Sut 
Reset (1a 370) Pay TEST MODE STATUS 

Txoack (75 36D PE RESULT 
txpro (6 asf] RTS 
AxDACK [7 uf PA, 

RxDRO []8 33) PAS 

Ro 9 32) PA, 

wa 0 310 & DATA q 8273 é DB, -, BUS 
Rx INT OFA 30/9 CTs BUFFER 

oso (12 2910 Txo 

oa1 (13 26, Txc 

os2 (14 27} Rxt 

pe3 Cj 15 267} RxD 

baa 16 25) 32xcck _TxDRO 
“ TxDACK 

oss (17 2D ¢s 
pes c 5 DPLL RxO0RQ +=———_, 

8 23 RxDACK 
be7 Ch 19 222 a, } 

GNo [] 20 2117 Ay TxINT -—\ 
RxINT +—1 

RO F  READ/ 
WA —-d write 

DMA/ 
ae} CONTROL 

*o LOGIC 
A, -——~e 

PIN NAMES , 
RESET ——+] 

080-087 | DATA BUS {8 BITS) cs CHIP SELECT = 
FLAG DET | FLAG DETECT 32xCLK | 32 TIMES CLOCK cs 
TxiNT TRANSMITTER INTERRUPT RxD RECEIVER DATA cLK 
cLK CLOCK INPUT RxC RECEIVER CLOCK 
RESET RESET xe TRANSMITTER CLOCK INTERNAL DATA BUS ——*] 
TxDACK | TRANSMITTER DMA ACKNOWLEDGE THD TRANSMITTER DATA 
TxORQ =| TRANSMITTER DMA REQUEST cts CLEAR TO SEND CPU INTERFACE 
RB READ INPUT co CARRIER DETECT 
WR WRITE INPUT PA2—PAg| GP INPUT PORTS. 
RxDACK | RECEIVER DMA ACKNOWLEOGE PB, -PB, | GP OUTPUT PORTS 
RxDRQ | RECEIVER DMA REQUEST ars REQUEST TO SEND 
Ax INT RECEIVER INTERRUPT Vee +5 VOLT SUPPLY 
AQ-AT COMMAND REGISTER SELECT ADDRESS | | GND GROUND 
BPtt DIGITAL PHASE LOCKED LOOP 

U5 Tx LOGIC 
bee Te 

-——s«OPLL 
be—— 32K CLK 

CONTROL }——+ RTS 
LoGic _ 

> PB» 

be CTS 
b-— ¢D 

KI Fa 

Jo. axd 
Rx LOGIC p+——— Rac 

Lo FLAG DET nN 

MODEM INTERFACE 
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8273 4.2. 

A BRIEF DESCRIPTION OF HDLC/SDLC 
PROTOCOLS 

General 

The High Level Data Link Control (HDLC) is a standard 
communication link protocol established by International 

The Synchronous Data Link Control (SDLC) is an IBM 
communication link protocol used to implement the 

System Network Architecture (SNA). Both the protocols . 

are bit oriented, code independent, and ideal for full 

duplex communication. Some common applications 

include terminal to terminal, terminal to CPU, CPU to 
CPU, satellite communication, packet switching and other 

high speed data links. In systems which require expensive 

cabling and interconnect hardware, any of the two 

protocols could be used to simplify interfacing (by going 

serial), thereby reducing interconnect hardware costs. 

Since both the protocols are speed independent, reducing 

interconnect hardware could become an important 

application. 

Network 

In both the HDLC and SDLC line protocols, according toa 

pre-assigned hierarchy, a PRIMARY (Control) STATION 
controls the overall network (data link) and issues 
commands to the SECONDARY (Slave) STATIONS. The 
latter comply with instructions and respond by sending 

appropriate RESPONSES. Whenever a_ transmitting 

station must end transmission prematurely it sends an 

ABORT character. Upon detecting an abort character, a 

receiving station ignores the transmission block called a 

FRAME. Time fill between frames can be accomplished by 

transmitting either continuous frame preambles called 

FLAGS or an abort character. A time fill within a frame is 

not permitted. Whenever a station receives a string of 

more that fifteen consecutive ones, the station goes into 

an IDLE state. 

Frames 

Asingle communication element is called aFRAME which 

can be used for both Link Control and data transfer 

purposes. The elements of a frame are the beginning eight 

bit FLAG (F) consisting of one zero, six ones, and a zero, 

an eight bit ADDRESS FIELD (A), an eight bit CONTROL 
FIELD (C), a variable (N-bit) INFORMATION FIELD (1), a 
sixteen bit FRAME CHECK SEQUENCE (FCS), and an 
eight bit end FLAG (F), having the same bit pattern as the 
beginning flag. In HDLC the Address (A) and Control (C) 
bytes are extendable. The HDLC and the SDLC use three 

types of frames: an Information Frame is used to transfer 

data, a Supervisory Frame is used for controt purposes, 

and a Non-sequenced Frame is used for initialization and 

control of the secondary stations. 

Frame Characteristics 

An important characteristic of a frame is that its con- 

“any format or code suitable for h 
be a computer word length or a “memory dump”. The 

frame is bit oriented that is, bits, not characters in each 

field, have specific meanings. The Frame Check 

Sequence (FCS) is an error detection scheme similar to 

the Cyclic Redundancy Checkword (CRC) widely used in 

magnetic disk storage devices. The Command and 

Response information frames contain sequence numbers 

in the contro! fields identifying the sent and received 

frames. The sequence numbers are used in Error 

Recovery Procedures (ERP) and as implicit acknowledge- 

ment of frame communication, enhancing the true full- 

duplex nature of the HDLC/SDLC protocols. 

In contrast, BISYNC is basically half-duplex (two way 

alternate) because of necessity to transmit immediate 

acknowledgement frames. HDLC/SDLC therefore saves 
propagation delay times and have a potential of twice the 

throughput rate of BISYNC. 

It is possible to use HDLC or SDLC over half duplex lines 

but there is a corresponding loss in throughput because 

both are primarily designed for full-duplex communi- 

cation. As in any synchronous system, the bit rate is 

determined by the clock bits supplied by the modem, 

protocols themselves are speed independent. 

A byproduct of the use of zero-bit insertion-deletion 

technique is the non-return-to-zero invert (NRZI) data 

transmission/reception compatibility. The latter allows 

HDLC/SDLC protocols to be used with asynchronous 

data communication hardware in which the clocks are 

derived from the NRZI encoded data. 

References 

1BM Synchronous Data Link Contro! General information, BM, GA27- 

3093-1. 
Standard Network Access Protocol Specification, DATAPAC, Trans- 

Canada Telephone System CCG111 : 

Recommendation X.25, ISO/CCITT March 2, 1976. 
1BM 3650 Retail Store System Loop Interface OEM Information, 1BM, GA 

27-3098-0 , 
Guidebook to Deta Communications. Training Manual, Hewlett-Packard 

5955-1715 

IBM Introduction to Teleprocessing. IBM, GC 20-8095-02 

System Network Architecture. Technical Overview, IBM, GA 27-3102 

System Network Architecture Format and Protocol. IBM GA 27-3112 

OPENING ADORESS CONTROL INFORMATION FRAME CHECK CLOSING 
FLAG (F) FIELD (A) FIELD (C) FIELD (1) SEQUENCE (FCS) FLAG (F} 

01117190 8 BITS 8 BITS 
VARIABLE LENGTH 

(ONLY IN | FRAMES) 
16 BITS 01177110 

Figure 1. Frame Format 
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8273 A 1.2 

FUNCTIONAL DESCRIPTION 
General 
The Intel® 8273 HOLC/SDLC controller is a microcom- 

puter peripheral device which supports the International 

Standards Organization (ISO) High Level Data Link 

Control (HDLC), and 18M Synchronous Data Link Control 
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anire=leve uction set and oy hardware implemeri- 

tation of the low level tasks associated with frame 

assembly/disassembly and data integrity. The 8273 can be 
used in either synchronous or asynchronous applications. RxDACK (7) I 

In asynchronous applications the data can be program- 

med to be encoded/decoded in NRZ!I code. The clock is 

derived from the NRZI data using a digital phase locked 

loop. The data transparency is achieved by using a zero- A1-Ao (22-21) ! 
bit insertion/deletion technique. The frames are automati- 

cally checked for errors during reception by verifying the TxD (29) fe) 

Frame Check Sequence (FCS); the FCS is automatically 

generated and appended before the final flag in transmit. __ 

The 8273 recognizes and can generate flags (01111110), Tx (28) y 

Abort, Idle, and GA (EOP) characters. 

The 8273 can assume either a primary (control) or a RxD (26) I 

secondary (slave) role. It can therefore be readily 

implemented in an SDLC !oop configuration as typified by —_ 

the IBM 3650 Retail Store System by programming the _ RX© (27) 
8273 into a one-bit delay mode. In such a configuration, a 

two wire pair can be effectively used for data transfer 32X CLK (25) | 

between controllers and loop stations. The digital phase 

locked loop output pin can be used by the loop station 

without the presence of an accurate Tx clock. - 

Hardware Description 

The 8273 is packaged in a 40 pin DIP. The following is a 

functional description of each pin. 

Pin Name (No.) [/O Description 

Voc (40) +5V Supply —— 

GND (20) Ground DPLL (23) ° 
RESET (4) || Ahigh signal on this pin will force 

the 8273 to an idle state. The 8273 

will remain idle until a command ; 
is issued by the CPU. The modem FLAG DET (1) om 

interface output signals are forc- 

ed high. Reset must be true fora 

_ minimum of 10 TCY. RTS (5) fo) 

CS (24) t The RD and WR inputs are en- 

“_ abled by the chip select input. __ 
OB7-DBo (19-12) I/O The Data Bus lines are bidirec- CTS (30) y 

tional three-state lines which in- 

_ terface with the system Data Bus. 

WR (10) ; | The Write signal is used to con- CD (31) I 
trol the transfer of either a com- 

mand or data from CPU to the 

_ 8273. 

RD (9) | The Read signal is used to con- — 

trol the transter of either a data PA2-4 (32-34) ! 
byte or a status word from the 

8273 to the CPU. 
TXINT (2) O The Transmitter interrupt signal _ 

indicates that the transmitter PB1-4 (36-39) (e) 

logic requires service. 

RxINT (11) O The Receiver interrupt signal in- 

dicates that the Receiver logic re- 

quires service. CLK (3) ' 

12-144 

TxDRQ (6) (e) 

RxRDQ (8) 12] 

Requests a transfer of data be- 

tween memory and the 8273 fora 

transmit operation. 

Requests a transfer of data be- 

tween the 8273 and memory fora 

receive operation. 

the TxDMA cycle has been 

granted. 

The Receiver DMA acknowledge 

signal notifies the 8273 that the 

RxDMA cycle has been granted. 

These two lines are CPU Inter- 

face Register Select lines. 

This line transmits the serial data 

to the communication channel. 

The transmitter clock is used to 

synchronize the transmit data. 

This line receives serial data from 

the communication channel. 

The Receiver Clock is used to 

synchronize the receive data. 

The 32X clock is used to provide 

clock recovery when an asyn- 

chronous modem is used. Inioop 

configuration the loop station 

can run without an accurate 1X 

clock by using the 32X CLK in 

conjunction with the DPLL out- 

put. (This pin must be grounded 
when not used). 

Digital Phase Locked Loop out- 

put can be tied to RxC and/or 

TxC when 1X clock is not avail- 

able. DPLL is used with 32X CLK. 

Flag Detect signals that a flag 

(01111110) has been received by 
an active receiver. 

Request to Send signals that the 

8273 is ready to transmit data. 

Clear to Send signals that the 

modem is ready to accept data 

from the 8273. 

Carrier Detect signals that the 
line transmission has started and 

the 8273 may begin to sample 

data on RxD line. 

General purpose input ports. The 

logic levels on these lines can be 

Read by the CPU through the 

Data Bus Buffer. 

General purpose output ports. 

The CPU can write these output 

lines through Data Bus Buffer. 

A square wave TTL clock. 
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CPU Interface 

The CPU interface is optimized for the MCS-80/85™ bus 

with an 8257 DMA controller. However, the interface is 

flexible, and allows either DMA or non-DMA data 

transfers, interrupt or non-interrupt driven. It further 

allows maximum line utilization by providing early 

interrupt mechanism for buffered (only the information 

field can be transferred to memory) Tx command over- 

lapping. It also provides separate Rx and Tx interrupt 

output channels for efficient operation. The 8273 keeps 

the interrupt request active until all the associated 

interrupt results have been read. 

The CPU utilizes the CPU interface to specify commands 

and transfer data. It consists of seven registers addressed 

via C5, A1, Ao, RD and WR signals and two independent 
data registers for receive data and transmit data. Ai, Ao are 

generally derived from two low order bits of the address 

bus. if an 8080 based CPU is utilized, the RD and WR 
signals may be driven by the 8228 I/OR and I/OW. The 
table shows the seven register select decoding: 

Address Inputs Control Logic Inputs 

Al AQ | CS*RD CS+WR 

0 0 Status Command 

0 1 Result Parameter 

1 0 TxINT Result | Test Mode 

1 1 RxINT Result _ 

TxtNT RESULT 

24 RxiINT RESULT | PARAMETER F 

COMMAND 

TEST MODE status [ 2 

: RESULT } 

Figure 2. 8273 Block Diagram Showing CPU Interface 

Functions 

Register Description 

Command 

Operations are initiated by writing an appropriate 

command in the Command Register. 

Parameter 

Parameters of commands that require additional informa- 

tion are written to this register. 

Result 

Contains animmediate result describing an outcome of an 

executed command. 

Transmit Interrupt Result 

Contains the outcome of 8273 transmit operation 

(good/bad completion). 

Receive Interrupt Result 

Contains the outcome of 8273 receive operation (good/ 

bad completion), followed by additional results which de- 
tail the reason for interrupt. 

Status 

The status register reflects the state of the 8273 CPU 

Interface. 

DMA Data Transfers 

The 8273 CPU interface supports two independent data 

interfaces: receive data and transmit data. At high data 

transmission speeds the data transfer rate of the 8273 is 

great enough to justify the use of direct memory access 

(DMA) for the data transfers. When the 8273 is configured 

in DMA mode, the elements of the DMA interfaces are: 

TxDRQ: Transmit DMA Request 

Requests a transfer of data between memory and the 

8273 for a transmit operation. 

TxDACK: Transmit DMA Acknowledge 

The TxDACK signa! notifies the 8273 that a transmit DMA 

cycle has been granted. 

RxDRQ: Receive DMA Request 

Requests a transfer of data between the 8273 and mem- 

ory for a receive operation. 

12-145 
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RxDACK: Receive DMA Acknowledge 

The RxDACK signal notifies the 8273 that a receive DMA 

cycle has been granted. 

RD, WR: Read, Write 

The AD and WR signals are used to specify the direction of 

the data transfer. 

DMA transfers require the use of a DMA controtler such as 

the Intel 8257. The function of the DMA controller is to 

provide sequential addresses and timing for the transfer, 

at a starting address determined by the CPU. Counting of 

data block lengths is performed by the 8273. 

To request a DMA transfer the 8273 raises the appropriate 

DMA REQUEST. DMA ACKNOWLEDGE and READ en- 

ables DMA data onto the bus (independently of CHIP 

SELECT). DMA ACKNOWLEDGE and WRITE transfers 

DMA data to the 8273 (independent of CHIP SELECT). 

It is also possible to configure the 8273 in the non-DMA 

data transfer mode. In this mode the CPU module must 

pass data to the 8273 in response to non-DMA data re- 

quests indicated by the status word. 

Modem Interface 

The 8273 Modem interface provides both dedicated and 

user defined modem control functions. All the signals are © 

active low so that EIA RS-232C inverting drivers (WC 1488) 

and inverting receivers WMG 3482) may be used to interface 

to standard modems. For asynchronous operation, this 

interface supports programmable NRZI data encode/ 

decode, a digital phase locked loop for efficient clock 

extraction from NRZIi data, and modem control ports with 

automatic CTS, CD monitoring and RTS generation. This 
interface also allows the 8273 to operate in PRE-FRAME 

SYNC mode in which the 8273 prefixes 16 transitions to a 

frame to synchronize idie lines before transmission of the 

first flag. . 

it should be noted that all the 8273 port operations deal 

with logical values, for instance, bit DO of Port A will bea 

one when CTS (Pin 30) is a physical zero (logical one). 

Port A — Input Port 

During operation, the_8273 interrogates input pins CTs 

(Clear to Send) and CD (Carrier Detect). CTS is used to 
condition the start of a transmission. If during transmis- 

sion GTS is lost the 8273 generates an interrupt. During 

reception, if CD is lost, the 8273 generates an interrupt. 

5, & & & BF & B O 

bET:, Ti i i 
CO — CARRIER DETECT 

USER DEFINED INPUT PAg, PAg, PAz 

The user defined input bits correspond to the 8273 PA,, 

PA, and PA, pins. The 8273 does not interrogate or ma- 

nipulate these bits. 

REGISTERS 

TxiNT RESULT | COMMAND 

T RaINT RESULT | PARAMETER 

TEST MODE STATUS 

RESULT 

DATA . 

bes eurrer 
2 - Tx LOGIC md 

CONTROL Fo = RTS 

J } LOGIC a, 

ie 

Figure 3. 8273 Block Diagram Showing Control Logic 

Functions 

Port B - Output Port 

During normal operation, if the CPU sets RTS active, the 

8273 will not change this pin; however, ifthe CPUsets RTS 
inactive, the 8273 will activate it before each transmission 

and deactivate it one byte time after transmission. While 

the receiver is active the flag detect pin is pulsed each time 

a flag sequence is detected in the receive data stream. 

Following an 8273 reset, all pins of Port B aresettoahigh, 

inactive level. 

% & &% BR ® 

Peo titi 
{favs — request To SeND 

USER DEFINED OUTPUT Pq, PB3, PB2, PBy 

FLAG DETECT 

The user defined output bits correspond to the state of 

PB4-PB pins. The 8273 does not interrogate or manipu- 

late these bits. 
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Serlal Data Logic 

The Serial data is synchronized by the user transmit (Tx) 

and receive (AxC) clocks. The leading edge of TxC 

generates new transmit data and the trailing edge of RxC 

is used to capture receive data. The NRZI encoding/ 

decoding of the receive and transmit data is program- 

mable. 

c features included in the Serial Data logic 

are programmable loop back of data and selectable clock 

for the receiver. Inthe loop-back mode, the data presented 

to the TxD pin is internally routed to the receive data input 

The diagnosti 

circuitry in place of the RxD pin, thus allowing a CPU to 

send a message to itself to verify operation of the 8273. 

In the selectable clock diagnostic feature, when the data is 

looped back, the receiver may be presented incorrect 

sample timing by the external circuitry. The user may 

select to substitute the TxC pin for the RxC input on-chip 

so that the clock used to generate the loop back data is 

used to sample it. Since TxD is generated off the leading 

edge of TxC and RxD is sampled on the trailing edge, the 

selected clock allows bit synchronism. 

| 
Ps)

 x oO
 

a aaa @ 

Figure 4. Transmit/Receive Timing 

Asynchronous Mode interface 

Although the 8273 is fully compatible with the HDLC/ 

SDLC communication line protocols, which are primarily 

designed for synchronous communication, the 8273 can 

also be used in asynchronous applications by using this 

interface. The interface employs a digital phase locked 

loop (DPLL) for clock recovery from areceive data stream 

and programmabie NRZI encoding and decoding of data. 

The use of NRZI coding with SDLC transmission 

guarantees that within a frame, data transitions will occur 

at least every five bit times — the longest sequence of ones 

which may be transmitted without zero-bit insertion. The 

DPLL should be used only when NRZI coding is used 

since the NRZI coding will transmit zero sequence as line 

transitions. The digital phase locked loop also facilitates 

full-duplex and half-duplex asynchronous implemen- 

tation with, or without modems. fa 
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Digital! Phase Locked Loop 

n In asynchronous applications, the clock is derived from 

the receiver data stream by the use of the digital phase 
locked loop (DPLL). The DPLL requires a clock input at 32 

times the required baud rate. The receive data (RxD) is 

sampied with this 32X CLK and the 8273 DPLL supplies a 

sample pulse nominally centered on the RxD bit cells. The 

DPLL has a built-in “stiffness” which reduces sensitivity to 

line noise and bit distortion. This is accomplished by 

making phase error adjustments in discrete increments. 

Since the nominal pulse is made to occur at 32 counts of 

the 32X CLK, these counts are subtracted or added to the 
nominal, depending upon which quadrant of the four error 
quadrants the data edge occurs in. For example if an RxD 

edge is detected in quadrant A1, it is apparent that the 

i DPLL sample “A” was placed too close to the trailing edge 

of the data cell; sample “B” will then be placed at T = 

(Tnominal - 2 counts) = 30 counts of the 32X CLK to move 
' the sample pulse "B” toward the nominal center of the next 

bit cell. A data edge occuring in quadrant 81 would cause 

i a smaller adjustment of phase with T = 31 counts of the 

: 32X CLK. Using this technique the DPLL pulse will 

converge to nominal bit center within 12 data bit times, 

worst case, with constant incoming RxD edges. 

A method of attaining bit synchronism following a line idle 

is to use PRE-FRAME SYNC mode of transmission. 

RxD x XxX x 

SAMPLES 

QUADRANT Al B1 B2 AZ 

ADJUSTMENT +2 -1 +1 +2 

Figure 5. DPLL Sample Timing 
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Synchronous Modem — Duplex or Half Duplex Operation 

Rx Axe 

8273 RxD RxD 9273 
Txt MODEM MODEM Tx 
TxD TxD 

S2xCLK —BPLE S3xCLK _DPLL 

GND N.C. GND N.C. 

Asynchronous Modems — Duplex Operation 

TxD TxD 
8273 Bat Age (8273 

AxC MODEM MODEM xe 
RxD RxD 

i 32xCLK  DPLL 32xCLK tL 

32x 

' CLOCK CLOCK 

Asynchronous Modems — Half Duplex Operation 

Tx TxC 

p73 TxD 9273 
Axc MODEM MODEM RxC 
RxD RxD 

: 32xcLK PLE 32xCLK DPLL 
i 

1 a | 

l 

32x 32x 

' CLOCK clock 

Asynchronous — No Modems — Duplex or Half Duplex 

J 32x 

ae | Txt RxC 

: TxD RxD 
8273 _ . = 8273 

! RxC Txt 

RxD TxD wm: 
a 

=e 
= 

7 32xCLK  DPLL . xCL OPLL au. ar: 
: =a 
j a = vrs 

a: 

i 
32x 32x ‘ 

CLOCK CLOCK 

i 

i 
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SDLC Loop 

The DPLL simplifies the SDLC loop station implementa- 

tion. In this application, each secondary station on a loop 

data link is a repeater set in one-bit delay mode. The 

signals sent out on the loop by the loop controller (primary 

station) are relayed from station to station then, back to 

the controlier. Any secondary station finding its address in 

the A field captures the frame for action at that station. All 

received frames are relayed to the next station on the loop. 

Loop stations are required to derive bit timing from the 

incoming NRZi data stream. The DPLL generates sample 

Rx clock timing for reception and uses the same clock to 

implement Tx clock timing. 

32x 
CLOCK 

————— — 
32xCLK OPLL 

1X LOOP — — 
OSCILLATOR Tx RxC 

8273 
Loop 

CONTROLLER 

! TxD RxD 

| 
| 
t 

RxD RxC Tx€ TxD 

8273 8273 
LOOP Loop 

TERMINAL TERMINAL 
TxD RxD 

Tx Rx 

32xCLK  DPLL DPLt = 32xCLK 

ul 
= 

ay : 
= = 32x 32x 

a cock CLOCK 

Figure 6. SDLC Loop Application 
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PRINCIPLES OF OPERATION 

The 8273 is an intelligent peripheral controller which 

relieves the CPU of many of the rote tasks associated with 
constructing and receiving frames. It is fully compatible 

with the MCS-80/85™ system bus. As a peripheral device, 

it accepts commands from a CPU, executes these 

commands and provides an Interrupt and Result back to 

the CPU at the end of the execution. The communication 

with the CPU is done by activation of CS, RD, WR pins, 
while the A1, Ao select the appropriate registers on the 

chip as described in the Hardware Description Section. 

The 8273 operation is composed of the following 

sequence of events: 

CPU WRITES COMMAND AND PARAMETERS INTO THE 
8273 COMMAND AND PARAMETER REGISTERS. COMMAND PHASE 

EXECUTION PHASE THE 8273 IS ON ITS OWN TO CARRY OUT THE COMMAND. 

THE 8273 SIGNALS THE CPU THAT THE EXECUTION 
HAS FINISHED. THE CPU MUST PERFORM A READ 
OPERATION OF ONE OR MORE OF THE REGISTERS. 

The Command Phase 

During the command phase, the software writes a com- 

mand to the command register. The command bytes pro- 

vide a general description of the type of operation re- 
quested. Many commands require more detailed infor- 

mation about the command. In such a case up to four 

parameters are written into the parameter register. The 

flowchart of the command phase indicates that a com- 

mand may not be issued if the Status Register indicates 

that the device is busy. Similarly if a parameter is issued 

when the Parameter Buffer shows full, incorrect operation 

will occur. 

The 8273 is a duplex device and both transmitter and 

receiver may each be executing a command or passing 

results at any given time. For this reason separate 

interrupt pins are provided. However, the command regis- 

ter must be used for one command sequence at a time. 

Status Register 

The status register contains the status of the 8273 activity. 

The description is as follows. 

De DO O% 3B. mB DB Do 

[easy] car |cear [cree [RxtnT | TxinT [AxiRAl TxIRA | 

Bit 7 CBSY (Command Busy) 

Indicates in-progress command, set for CPU poll when 

Command Register is full, reset upon command phase 
completion. It is improper to write a command when CBSY 

is set: it results in incorrect operation. 

START | 

READ 
STATUS 

YES 

NO 

WRITE 

COMMAND 

MORE 
PARAMETERS 

? 

NO 

READ END OF COMMAND PHASE 

STATUS 

YES 

NO 

WRITE 

PARAMETER 

Figure 7. Command Phase Flowchart 

Bit 6 CBF (Command Buffer Full) 

indicates that the command register is full, itis reset when 

the 8273 accepts the command byte but does not imply 

that execution has begun. 

Bit 5 CPBF (Command Parameter Buffer Full) 

CPBF is set when the parameter buffer is full, and is reset 

by the 8273 when it accepts the parameter. The CPU may 

potl CPBF to determine when additional parameters may 

be written. 

Bit 4 CRBF (Command Result Buffer Full) 

Indicates that an executed command immediate result is 

present in the Result Register. It is set by 8273 and reset 

when CPU reads the result. 
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Bit 3 RxINT (Receiver Interrupt) 

RxINT indicates that the receiver requires CPU attention. 

It is identical to RxINT (pin 11) and is set by the 8273 either 

upon good/bad completion of a specified command or by 

Non-DMA data transfer. It is reset only after the CPU has 

read the result byte or has received a data byte from the 

8273 in a Non-DMA data transfer. 

Bit 2 TxINT (Transmitter Interrupt) 

The TxINT indicates that the transmitter requires CPU 

attention. It is identical to TxINT (pin 2). It is set by 8273 

either upon good/bad completion of a specified command 

or by Non-DMA data transfer. It is reset only after the CPU 

has read the result byte or has transferred transmit data 

byte to the 8273 in a Non-DMaA transfer. 

Bit 1 RxIRA (Receiver Interrupt Result Available) 

The RxIRA is set by the 8273 when an interrupt result byte 

is placed in the RxIRA register. Itis reset after the CPU has 

read the RxIRA register. 

Bit O TxIRA (Transmitter Interrupt Result Available) 

The TxIRA is set by the 8273 when an interrupt result byte 

is placed in the Tx!IRA register. it is reset when the CPU 

has read the TxIRA register. 

The Execution Phase 

Upon accepting the last parameter, the 8273 enters into 

the Execution Phase. The execution phase may consist of 

a DMA or other activity, and may or may not require CPU 

intervention. The CPU intervention is elliminated in this 

phase if the system utilizes DMA for the data transfers, 

otherwise, for non-DMA data transfers, the CPU is 

interrupted by the 8273 via TxINT and RxINT pins, for 

each data byte request. 

The Result Phase 

During the result phase, the 8273 notifies the CPU of the 

execution outcome of a command. This phase is initiated 

by: 

1. The successful completion of an operation 

2. An error detected during an operation. 

To facilitate quick network software decisions, two types 

of execution results are provided: 

1. An Immediate Result 

2. A Non-Immediate Result 

D, Dg Ds D, D; by D, D5 

XV _/ \.. / 

—____ 
Dy De Os O, 53 02 0; Do 

1 1 1 All B-bits receved o o 0 68 0 Ay match or general recewe 
0 Q 0 DO received 0 0 0 0 1 Az match 

1 0 0 0; -Do recewed o 0 oOo 1 1 CRC error 

o 1 9 Oz-Do recewed o o 1 o oO Abort detected 

rT 1 0 03-Do recewed 0 o 1 0 4 ldle detect 
o oOo 1 D4-Do recered 0 o 1 1 96 EOP ctetecteri 
1 9 1 Ds~Dg recewed o fo] 1 1 1 Frame less than 32-bits 

o 1 1 Dg-Do recewer! o 1 0 0 Oo DMA overrun detected 

i?) 1 i) i} 1 Memory tifter overtlow 

Oo 1 iv 1 O Carrier detect lade 

o +t O 1 1 Receive interrupt ovenun 

Figure 8. Rx Interrupt Result Byte Format 

D7 Dg Ds D4 D3 Dz Dy Do 

0 LY) 0 

X\ f 

DB, D3 D2 D1 Do 
Q 1 1 a a Early transmit interrupt 

oO 1 1 a t Frame uansmit complete 

0 1 1 1 cf) DMA underrun 

0 1 1 1 1 Clear to Send (CTS) error 

1 0 O 0 OO — Abort comptete 

Figure 9. Tx interrupt Result Byte Format 
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Immediate result is provided by the 8273 for commands 

such as Read Port A and Read Port B which have 

information (CTS, CD, RTS, etc.) that the network 
software needs to make quick operationa! decisions. 

Acommand which cannot provide an immediate result will 

generate an interrupt to signal the beginning of the Result 

phase. The immediate results are provided in the Result 

Register; all non-immediate results are available upon 

device interrupt, through Tx Interrupt Result Register 

TxI/R or Rx Interrupt Result Register RxI/R. The result 

may consist of a one-byte interrupt code indicating the 

condition for the interrupt and, if required, one or more 

bytes which detail the condition. 

Tx and Rx Interrupt Result Registers 

The Result Registers have a result code, the three high 

order bits D7-Ds of which are set to zero for all but the 

receive command. This command result contains a count 

that indicates the number of bits received in the last byte. If 

a partial byte is received, the high order bits of the last data 

byte are indeterminate. 

SAVE STATUS 

READ STATUS 
REGISTER 

NON-DMA DATA[  WRITE_TxDATA 
TRANSFER USE Tx 
MODE ONLY AND WR 

READ Txt/R INTERRUPT CODE 

' 

RESULT PHASE FLOWCHART — Tx INTERRUPT RESULTS 

Figure 10. Tx Interrupt Service 
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8273 A412 

SAVE STATUS 

. READ STATUS 
4 REGISTER 

NON-DMA DATA READ Rx DATA 
TRANSFER USE AXDATK READ Txt/R INTERRUPT CODE 
MODE ONLY AND AB 

END 

READ STATUS 
Rx INT = 1? 

READ STATUS 

READ Axi/R YES NO 
RESULT 

RESULT BYTES 

RESULT PHASE FLOWCHART — INTERRUPT RESULTS 

AFTER COMMAND PHASE COMPLETION {READ PORT A, PORT B} 

( START ) 

READ STATUS YES READ RESULT 
REGISTER REGISTER 

RESULT PHASE FLOWCHART — IMMEDIATE RESULTS 

Figure 11. Rx Interrupt Service 
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DETAILED COMMAND DESCRIPTION 

General 

The 8273 HDLC/SDLC controller supports a comprehen- 

sive set of high level commands which allows the 8273 to 

be readily used in full-duplex, half-duplex, synchronous, 

asynchronous and SDLC loop configuration, with or 

without modems. These frame-level commands minimize 

CPU and software overhead. The 8273 has address and 

control byte buffers which allow the receive and transmit 

commands to be used in buffered or non-buffered modes. 

In buffered transmit mode, the 8273 transmits a flag 

automatically, réads the Address and Control buffer 
registers and transmits the fields, then via DMA, it fetches 

the information field. The 8273, having transmitted the 

information field, automatically appends the Frame Check 

Sequence (FCS) and the end flag. Correspondingly, in 

buffered read mode, the Address and Control fields are 

stored in their respective buffer registers and only 

Information Field is transferred to memory. 

In non-buffered transmit mode, the 8273 transmits the 

beginning flag automatically, then fetches and transmits 

the Address, Control and tnformation fields from the 

memory, appends the FCS character and an end flag. In 

the non-buffered receive mode the entire contents of a 

frame are sent to memory with the exception of the flags 

and FCS. 

HDLC implementation 

HDLC Address and Control field are extendable. The 

extension is selected by setting the low order bit of the 

field to be extended to a one, a zero in the low order bit 

indicates the last byte of the respective field. 

Since Address/Control field extension is normally done 

with software to maximize extension flexibility, the 8273 

does not create or operate upon contents of the extended 

HDLC Address/Control fields. Extended fields are 

transparently passed by the 8273 to user as either 

interrupt results or data transfer requests. Software must 

assemble the fields for transmission and interrogate them 

upon reception. 

However, the user can take advantage of the powerful 

8273 commands to minimize CPU/Software overhead and 

simplify buffer management in handling extended fields. 

For instance buffered mode can be used to separate the 

first two bytes, then interrogate the others from buffer. 

Buffered mode is perfect for a two byte address field. 

The 8273 when programmed, recognizes protocol 

characters unique to HDLC such as Abort, which is a 

string of seven or more ones (01111111). Since Abort 
character is the same as the GA (EOP) character used in 
SDLC Loop applications, Loop Transmit and Receive 

commands are not recommended to be used in HDLC. 

HDLC does not support Loop mode. 

_
—
T
 

Initialization Set/Reset Commands 

These commands are used to manipulate data within the 

8273 registers. The Set commands have a single param- 

eter which is a mask that corresponds to the bits to be set. 

(They perform a logical-OR of the specified register with 

the mask provided as a parameter). The Register 

commands have a single parameter which is a mask that 

has a zero in the bit positions that are to be reset. (They 

perform a logical-AND of the specified register with the 

mask). 

Set One-Bit Delay (CMD Code A4) 

A, Ap 0, Og 0; Dy Dy DB, 0, 0 

CMD: | 0 0 1 o 1 o o 1 0 0 

PAR: | 0 1 1 o o 0 o;o]o o 

When one bit delay is set, 8273 retransmits the received 

data stream one bit delayed. This mode is entered at a 

receiver character boundary, and should only be used by 

Loop Stations. 

Reset One-Bit Delay (CMD Code 64) 

A, Ap Dy O% & % Dy % B O 
cmo:} of 07] oO]; 1] t]o;yoryrsy of 0 

PAR: | 0 1 oO 1 7 1 1 1 1 1 

The 8273 stops the one bit delayed retransmission mode. 

Set Data Transfer Mode (CMD Code 97) 

A, Ag ©, Og Os My D3 Or % DY 

CMO: |] 6 oO 1 o oO 1 0 1 1 1 

PAR: |] 0 1 G o oO a o 0 0 1 

When the data transfer mode is set, the 8273 will interrupt 

when data bytes are required for transmission or are 

available from a receive. If a transmit interrupt occurs and 
the status indicates that there is no Transmit Result 

(TxIRA = 0), the interrupt is a transmit data request. If a 

receive interrupt occurs and the status indicates that there 

is no receive result (RxIRA = 0), the interrupt is a receive 

data request. 

Reset Data Transfer Mode (CMD Code 57) 

A, Ag 0, Dg BS D4, Dy D2 DO, Do 

cmp: | 0 ty t) 1 ° 1 t) 1 1 1 

PAR: | O 1 1 1 1 1 1 1’ 1 0 

tf the Data Transfer Mode is reset, the 8273 data transfers 

are performed through the DMA requests without interrupt: 
ing the CPU. . 
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cMD: | 0 0 1 0 Q 1 Qo ° Qo 1 

8273 Mas 

Set Operating Mode (CMD Code 91) +/ 

A, Ay DB, Dg Ds Oy 03 02 Oy O% 

PAR: | 0 1 Qo 0 

1* FLAG STREAM MODE 

1 « PREFRAME SYNC MODE 

Ns 1= BUFFERED MODE 

1= EARLY INTERRUPT MODE 

+= EOP INTERRUPT MODE 

1= HDLC MODE 

Reset Operating Mode (CMD Code 51) 

A, Ay DB, De OD, Oy Dy D2 % O% 

CMD: 0 o 0 1 o 1 o 6 0 1 

PAR: 0 1 1 1 

Any mode switches set in CMD code 91 can be reset using 

this command by placing zeros in the appropriate 

positions. 

(D5) HDLC Mode 

In HDLC mode, a bit sequence of seven ones (01111111 dis 

interpreted as an abort character. Otherwise, eight ones 

(011111111) signal an abort. 

(D4) EOP Interrupt Mode 

In EOP interrupt mode, an interrupt is generated 

whenever an EOP character (01111111) is detected by an 

active receiver. This mode is useful for the implementation 

‘of an SDLC loop controller in detecting the end of a 

message stream after a loop poll. 

(D3) Transmitter Early Interrupt Mode (Tx) 

The early interrupt mode is specified to indicate when the 

8273 should generate an end of frame interrupt. When set, 

an early interrupt is generated when the last data 

character has been passed to the 8273. if the user software 

responds with another transmit comimand before the final 

flag is sent, the final flag interrupt will not be generated 

and a new frame will immediately begin when the current 

frame is complete. This permits frames to be separated by 

a single flag. If no additional Tx commands are provided, a 

final interrupt will follow. 

If this bit is zero, the interrupt will be generated only after 

the final flag has been transmitted. 

(D2) Buffered Mode 

If the buffered mode bit is set to a one, the first two bytes 

(normally the address (A) and control (C) fields) of a frame 
are buffered by the 8273. If this bit is a zero the address and 

contro! fields are passed to and from memory. 

(D1) Preframe Sync Mode 

If this bit is set to a one the 8273 will transmit two charac- 

ters before the first flag of a frame. 
To guarantee sixteen line transitions, the 8273 sends two 

bytes of data (00), if NRZI is set or data (55), if NRZI is not 

set. ; 

rd 

4/ TS Cowman ed shoul f be Seok 12,186 the first cammand af ke ract Commend 

(DO) Fiag Stream Mode 

If this bit is set to a one, the following table outlines the 

operation of the transmitter. 

TRANSMITTER STATE ACTION 

Idie Send Flags immediately. 

Transmit or Tenet} Send Flags after the 
Transparent Active transmission complete 

Loop Transmit Active 

1 Bit Delay Active 

Ignore command, 

Ignore command. 

If this bit is reset to zero the following table outlines the 

operation of the transmitter. 

TRANSMITTER STATE ACTION 

IDLE Send Idles on next character 

boundary. 

Transmit or Transmit: } Send idles after the transmission 

Transparent Active is complete. 

Loop Transmit Active 

1 Bit Delay Active 

ignore command. 

ignore command. 

Set Serial 1/O Mode (CMD Code AO) 

A, Ay D, Dg Dy Dg D3 0, 2D, 2% 

cmD: | 0 0 1 ti) 1 0 Q 0 0 0 

PAR: | 0 1 ° 6 9 ° LY) 

1 = NRZ1 MODE 

T= TxC -*AxC 

1 = LOOP BACK TxD —= RxD 

Reset Serial 1/O Mode (CMD Code 60) 

This command allows bits set in CMD code AO to be reset 

by placing zeros in the appropriate positions. 

A, Ay BD, Dg Dy % 0; 0, D, Dy 

CMD: Q 6 e 1 1 0 6 0 i) 0 

PAR: 0 1 1 1 1 1 1 

(D2) Loop Back 

If this bit is set to a one, the transmit data is internally routed 

to the receive data circuitry. 

(D1) TxC > RxC 

If this bit is set to a one, the transmit clock is internally 

routed to the receive clock circuitry. It is normally used 

with the loop back bit (D2). 

(D0) NRZI Mode 

If this bit is set to a one, NRZI encoding and decoding of 

transmit and receive data is provided. If this bit is a zero, the 

transmit and receive data is treated as a normal positive logic 

bit stream. 

NRZI encoding specifies that a zero causes a change in the 

polarity of the transmitted signal and a one causes no polarity 

change. NAZI is used in all asynchronous operations. 

Refer to IBM document GA27-3093 for details.
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Selective Receive (CMD Code C1) 

Reset Device Command 
A, Ap Dy De Ds Da D3 D2 Di Oo 

o|o vy] +Pola;[ofojojt 

0 | 1 | LEAST SIGNIFICANT BYTE OF THE Ay Ap Dy Dg Ds Og Dz Bz M% Po cmp: 

° ° ° ® ° o\° ° ‘ PAR: RECEIVE BUFFER LENGTH (80) 

MOST SIGNIFICANT BYTE OF RECEIVE 

ma:}1}o0]o}oj};oa] 0] 040 { oO} 0 par:| 0 | 1 
BUFFER LENGTH (81) 

pan:| 0 | 1 | RECEIVE FRAME ADDRESS MATCH 

TMA:| 1 

An 8273 reset command is executed by outputing a (01H 7 ee ADDRESS MATCH 

followed by (00) to the test mode register (TMR). See 8273 
par:| © FIELD TWO (A2) 

AC timing characteristics for Reset pulse specifications. 
Selective receive is a receive mode in which frames are 

The reset command emulates the action of the reset pin. ignored unless the address field matches any one of two 

4. The modem control signals are forced high (inactive address fields given to the 8273 as parameters. 

2 level) 73 status register flags are cleared When selective receive is used in HDLC the 8273 looks at 

5. A ds i 9 9 t : t di di the first character, if extended, software must then decide 

. ye s in progress are terminated immed if the message is for this unit. 

4. The 8273 enters an idle state until the next command is . ; 

issued. 
Selective Loop Receive (CMD Code C2) 

5. The Serial 1/O and Operating Mode registers are set Ay Ag Dy Dg Ds 04 Dz D2 Di Do 

to zero and DMA data register transfer mode is ewo:fo Tet? 1+ 1°] fe ]® To | 

‘ selected. 
“oT 1) LEAST SIGNIFICANT BYTE OF THE 

; 6. The device assumes a non-loop SDLC terminal role. PAR: RECEIVE SUFFER LENGTH (80) 

pan:| © | 1 | MOST SIGNIFICANT BYTE OF RECEIVE 
BUFFER LENGTH (B1) 

Receive Commands 
parn:| 0 | 1 | RECEIVE FRAME ADDRESS MATCH 

| 

FIELD ONE (Al) 

+ 
.} 8 1 RECEIVE FRAME ADORESS MATCH 

The 8273 supports three receive commands: General PAR: FIELD TWO {A2) 

Receive, Selective Receive, and Selective Loop Receive. 

Selective loop receive operates like selective receive ex- 

General Receive (CMD Code C0) cept that the transmitter is placed in flag stream mode 

automatically after detecting an EOP (01111111) following 

NOTES: 
PAR: NONE 

General receive is a receive mode in which frames are 

i received regardless of the contents of the address field. a valid received frame. The one bit delay mode is also 

reset at the end of a selective loop receive. 

i Ar Ac Dy De Ds Ds Os Pz Oi Ue Receive Disable (CMD Code C5) 

emo:[ 0 | 0 a{1]ololojol[o le ; ; : 

i pan:|0 | 1 | LEAST SIGNIFICANT BYTE OF THE terminates an active receive command immediately. 

| 
RECEIVE BUFFER LENGTH (80) 

, PAR: | O 1 MOST SIGNIFICANT BYTE OF RECEIVE 

BUFFER LENGTH (B1) 
Ay Ag Dy Dg 05 De D3 Dz Dr Do 

i | 
ewo:[o To] +] *[ofele[* {et | 

} 
\ 1. If buffered mode is specified, the RO, R1 receive frame length 

i (result) is the number of data bytes received. 

2. if non-buffered mode is specified, the RO, R1 receive frame 

length (result) is the number of data bytes received plus two 

\ (the count includes the address and control bytes). 

3. The frame check sequence (FCS) is not transferred to 

memory. 

4. Frames with less than 32 bits between flags are ignored (no 

| interrupt generated) if the buffered mode is specified. 

| : 5. tn the non-buffered mode an interrupt is generated when a 

| less than 32 bit frame is received, since data transfer requests 

have occurred. 

i+) 
a 
4 

pe =x 
=a 

o & 
oa 6. The 8273 receiver is always disabled when an Idle is received 

after a valid frame. The CPU module must issue a receive 

4 command to re-enable the receiver. 

iF 7. The intervening ABORT character between a final flag and an , : 

| 4 IDLE does not generate an interrupt. 
: 

: 8. \f an ABORT Character is not preceded by a flag and is fol- 

lowed by an (DLE, an interrupt will be generated for the ABORT 

| ! followed by an IDLE interrupt one character time later. The 

: reception of an ABORT will disable the receiver. 

i | 
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Transmit Commands 

The 8273 supports three transmit commands: Transmit 

Frame, Loop Transmit, Transmit Transparent. 

Transmit Frame (CMD Code C8) 

Ay Ao O07 Dg O05 De O3 Dz Dy Do 

cmp: | 0 1] tPeo[ of 1jofofe 

pan:| @ | ? | LEAST SIGNIFICANT BYTE OF 
: FRAME LENGTH (LO) 

oO 1 | MOST SIGNIFICANT BYTE OF 
FRAME LENGTH (L1) 

PAR: | 0 1 | ADORESS FIELD OF TRANSMIT FRAME (A) 

PAR: {| 0 1 | CONTROL FIELO OF TRANSMIT FRAME (C) 

° 

PAR: 

Transmits one frame including: initial flag, frame check 

sequence, and the final flag. 

Hf the buffered mode is specified, the LO, L1, frame length 

provided as a parameter is the length of the information 

field and the address and control fields must be input. 

in unbuffered mode the frame length provided must be the 

length of the information field plus two and the address 

and control fields must be the first two bytes of data. Thus 

only the frame length bytes are required as parameters. 

Loop Transmit (CMD Code CA) 

Ay Ag D7 Dg Ds Dg D3 Dz Dy Oo 

emo:[ of of af ifofe[ if ofsfo 

pan:| 9 | 1 | LEAST SIGNIFICANT BYTE OF 
: FRAME LENGTH (LO) 

oO 1] MOST SIGNIFICANT BYTE OF 
FRAME LENGTH (L1) 

PAR:| 0 1 | ADDRESS FIELD OF TRANSMIT FRAME (A} 

PAR: 

PAR:} 0 17 | CONTROL FIELD OF TRANSMIT FRAME (C) 

Transmits one frame in the same manner as the transmit 

frame command except: 

1. This command should be given only in one-bit delay 

mode. 

2. lf the flag stream mode is not active transmission will 

begin after a received EOP has been converted to a 

flag. 

3. If the flag stream mode is active transmission will 

begin at the next flag boundary for buffered mode or at 

the third flag boundary for non-buffered mode. 

4. At the end of a loop transmit the one-bit delay mode is 

entered and the flag stream mode is reset. 

Transmit Transparent (CMD Coded C9) 

Ar Ap D7 De Ds Da D3 Oz Di Do 

ewo:fo] of +{ 1] of of 1] of of] 14 
| o] +] Least SIGNIFICANT BYTE OF 

PAR: FRAME LENGTH (LO) 
parn:| © | 1 | MOST SIGNIFICANT BYTE OF 

; FRAME LENGTH {L1) 

The 8273 will transmit a block of raw data without 

protocol, i.e., no zero bit insertion, flags, or frame check 

sequences. 

Abort Transmit Commands 

An abort command is supported for each type of transmit 

command. The abort commands are ignored if a transmit 

command is not in progress. 

Abort Transmit Frame (CMD Code CC) 

A1 Ag D7 Dg Ds D4 Dz Dz Dy Dg 

emo:[ o[ of 1[ 1f of ofa] 1] of o } 
PAR: NONE 

After an abort character (eight contiguous ones) is trans- 

mitted, the transmitter reverts to sending fiags or idles asa 

function of the flag stream mode specified. 

Abort Loop Transmit (CMD Code CE) 

Ay Ao D7 Og DOs Da Dz D2 Dy Dg 

emo:[ofTe] rf tpefof+[1{1]o } 

PAR: NONE 

After a flag is transmitted the transmitter reverts to one bit 

delay mode. 

Abort Transmit Transparent (CMD Code CD) 

Ay Ag D7 Og Ds Da D3 D2 Di Do 

emp:[ of of 1[ +] o[of+[1]o]a } 

PAR: NONE 

The transmitter reverts to sending flags or idles as a func- 

tion of the flag stream mode specified. 
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8273 A1.18 

Modem Control Commands 

The modem contro! commands are used to manipulate the 

modem control ports. 

When read Port A or Port B commands are executed the 

result of the command is returned in the result register. 

The Bit Set Port B command requires a parameter that is a 

mask that corresponds to the bits to be set. The Bit Reset 

Port B command requires a mask that has a zerg in the bit 

positions that are to be reset. 

Read Port A (CMD Code 22) 

Ar Ao D7 Dg Ds Da D3 Dz Dy Oo 

emo: [o[o]o]o[ifofo[ofifo | 

(Ds) Flag Detect 

This bit can be used to set the flag detect pin. However, it 

will be reset when the next flag is detected. 

(D4-D1) User Defined Outputs 

These bits correspond to the state of the PB4-PB1 output 

pins. 

(Do) Request to Send 

This is a dedicated 8273 modem control signal, and 

reflects the same logical state of RTS pin. 

Reset Port B Bits (CMD Code 63) 

This command allows Port B user defined bits to be reset. 
PAR: NONE 

A, Ap D7 Dg Ds D4 D3 Dz D, Dg Read Port B (CMD Code 23) 
cmO:;}o}ofof;{1]1/o] oo; of 1] 1 

RTS — REQUEST TO SEND 

PAR: oO 1 1 a 

PAR: NONE 

Set Port B Bits (CMD Code A3) 

This command allows user defined Port B pins to be set. 

USER DEFINED 

FLAG DETECT 

A, Ag D7, Og Dy Dg D3 Dz DB, Do 
This command allows Port B (D4-D) user defined bits to 

be reset. These bits correspond to Output Port pins (PBa- 

PB). 
Toe RTS — REQUEST TO SEND 

USER DEFINED N21 Reset MASK: 0) 

cmo:} o} of] OF 1/ T{ OF OL oOo; af 4 

PAR: | O/ 11] Oj] 0 

FLAG DETECT 

RSET MACK: 4 
8273 Command Summary 

Command Result Completion 
Command Description (HEX) Parameter Results Port Interrupt 

None _ No 

None _ No 

Set One Bit Delay A4 Set Mask 

Reset One Bit Delay 64 Reset Mask 

97 Set Mask None - No Set Data Transfer Mode 

Reset Data Transfer Mode 57 Reset Mask None _ No 

Set Operating Mode 91 Set Mask None _- No 

| i Reset Operating Mode 51 Reset Mask None _ No 

Set Serial 1/O Mode AO Set Mask None _ No - 

" Reset Serial I/O Mode 60 Reset Mask None = No 

- 1C,RO,R1,A,C RXR €AY Yes 
1C,RO,R1,A,C RXI/R Yes 

BO,B1,A1,A2 1C,RO0,R1,A,C RXI/R Yes 

Receive Disable c5 None None _ No 

Transmit Frame ca ~ LOL1,A.C Ic TXU/RAY Yes 

Loop Transmit CA LO,L1,A,C {Cc TXI/R Yes 

Transmit Transparent C9 LO,L1 Ic TXI/R Yes 

Abort Transmit Frame cc None IC TXI/R Yes 

Abort Loop Transmit CE None Ic TXIU/R Yes , 

AL Abort Transmit Transparent cD None IC TXIUR Yes 

if : Read Port A 22 None Port Value Result %/ No 

i Read Port B 23 None Port Value Result No 

General Receive co BOo,B1 

BO,B1,A1,A2 Selective Receive C1 

i ‘ Selective Loop Receive C2 

w 
od 
4 

ai ar =a 
fea = 
a 

Set Port B Bit A3 Set Mask None - No 

No ! Reset Port B Bit 63 Reset Mask None 

¥/ BASEAT #4 QASETZ AMES 
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8273 Command Summary Key 

Bo — Least significant byte of the receive buffer 

length. 

Bi — Most significant byte of the receive buffer 

length. 
LO — Least significant byte of the Tx frame length. 

Li — Most significant byte of the Tx frame length. 

Al — Receive frame address match field one. 

A2 — Receive frame address match field two. 

A — Address field of received frame. If non-butfered 

mode is specified, this result is not provided. 

c — Control field of received frame. If non-buffered 

mode is specified this result is not provided. 

RXI/R — ‘Receive interrupt result register. 

TXVR — Transmit interrupt result register. 

MEMORIES 

Us 
SYSTEM BUS 

Dey, Aes 
weer 0B, 
1ow RD 
Meebo wa 
wn cs 
os TINT 
RG AxINT 
MACK 

TDA 
a7 
oma TaDACK 

CONTROLLER en 

BKC 
RxD. 
TKC 
TxO 

MODEM CONTROLS > 

MOOEM 

Figure 14. 8273 System Diagram 
RO — Least significant byte of the length of the frame 

received. 

R1 — Most significant byte of the jength of the frame 

received. 

ic — Interrupt result code (see table). 

commanc { ncior 

een fe te te 
cromrtaeurs “__ fest PBEM encer 

Figure 12. Typical Frame Reception 

coMWAND | Transat 

moe | or wou veoaraf Toe | Toe frst @ foc [os foe foo fees fmm [ane | Joe 

on L 

os i L 

mn on fe te ft. ty f. 

won.auFFEATO woot ThaNomission 
crvmrennuers i ane f 

~ EARLY Ta INTERRUPT 

Figure 13. Typical Frame Transmission 
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CaLiv ei ot &% 

Ambient Temperature Under Bias ...----- o°C to 70°C 

Storage Temperature ...-.---+-++-e- -65°C to +150°C 

Voltage on Any Pin With 

RespecttoGround ......-.-++ssse rere -0.5Vto+7V 

1 Watt 
Power Dissipation ......---+.eee reece terres 

D.C. CHARACTERISTICS 

“COMMENT: Stresses above those listed under “Abs 

Maximum Ratings” may cause permanent damage to the 

device. This is a stress rating only an 

f the device at these or any other conditions 

erational sections of this 

is not implied. Exposure to absolute 

ons for extended periods may 

operation o 

above those indicated in the op 

specification 

maximum rating conditi 

affect device reliability. 

olute 

d functional 

Ta = 0°C to 70°C, Vcc = +5.0V +5% oT 

Symbol! Parameter Min. Max. | Unit Test Conditions 

Vit Input Low Voltage -0.5 0.8 Volts 

VIH Input High Voltage 2.0 Voc + 0.5 Volts 

VoL Output Low Voltage 
0.45 Volts loL=2.0mA 

VoH Output High Voltage 24 Volts lon = -200pA 

tie Input Load Current 
+10 bA Vin = Voc to OV 

loz Off-State Output Current es 
ee pA Vout = Vcc to 0V 

lec Voc Supply Current 
160 mA 

CAPACITANCE 
‘ 

Ta = 25°C; Vcc = GND = OV 

Symbol Parameter 

CIN Input Capacitance 

Cio 1/O Capacitance 

12-161 

Max. 

10 

20 

Unit 

pF 

pF 

Test Conditions 

tc = 1MHz 

Unmeasured Pins 

Returned to GND 

MP
U 

PE
RI

PH
ER

AL
S 



8273 A4.2I 

A.C. CHARACTERISTICS 

Ta = 0°C to 70°C, Veco = +5.0V +5% 

Read Cycle 

Symbol Parameter Min. Max. Unit Test Conditions 

tac Select Setup to AD ) 

CA Select Hold from RD 0 

tRR RD Pulse Width 250 

tad Data Delay from Address 200 

150 ns C. = 150pF 

100 ns Cr = 20pF for 
Minimum; 150pF for 

Maximum 

ns 

ns 

ns 

ns 

trp Data Delay from RD 

tor Output Float Delay 20 

Write Cycle 

Symbol Parameter Min. Max. Unit Test Conditions 

tac Select Setup to WR ft) 

tca Select Hold from WR ) 

tww WR Pulse Width 250 ns 

tow Data Setup to WR 150 ns 

two Data Hold from WR 5 -20 ns 

ns 

ns 

DMA 

Symbol Parameter Min. Max. Unit Test Conditions 

tca Request Hold trom WR or RD 
(for Non-Burst Mode) 150 ns 

Other Timing 

_ Symbol Parameter Min. Max. Unit Test Conditions 

tastw Reset Pulse Width 10 tcy 

20 ns 

20 ns 

tr Input Signal Rise Time 

tt input Signal Fall Time 

tastTs ' Reset to First IOWR 2 tcy 

toy Clock 250 Note 3 

Note 2 i tee Clock Low Tes 

: - Clock High . TBS Note 2 

: toc Data Clock Low 

. tocH Data Clock High 200 as 

ar a tocy Data Clock 15625 ns Note 3 

tto Transmit Data Delay 100 ns 

tos Data Setup Time 100 ns 

toH Data Hold Time 0 ns 

toPLL DPLL Output Low 200 ns 

teLD FLAG DET Output Low 8-tcyt50 ns 

wo 
a 
4 

2S 
a 
=a 

Cc io 
a 

NOTES: 

1. All timing measurements are made at the reference voltages unless otherwise specified: 

Input “1” at 2.0V, “0” at 0.8V 

Output “1” at 2.0V, “0” at 0.8V 

2. To be specified. 

3. 64K baud maximum operating rate. 
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WAVEFORMS 
Read Waveforms 

Ag, Ay. CS, DACK >: 

tar tea 

ab fo 
tac tao h— Th) - —m 

DATABUS ==> — mre ee mr em memes = =—ixQDCOCOCOrmUmUmwmt~—OOOCCOC Sr rr 

lad 

Write Waveforms 

Ag, Ay, CS, DACK 

he tac Poa 
i 

DATA BUS ¥ 

DMA Waveforms 

tow 

CHIP CLOCK i f 

tee ten 

12-163 

MP
U 

PE
RI
PH
ER
AL
S 



A 1.23 

Transmit Data Waveforms 

re \ Jf \ 
toc. ‘pcH 

. a X 

Recelve Data Waveforms 

t toc. tocn 

M— tos tou 

DPLL Output Waveform 

on VS 
toPLE 

r 

Flag Detect Output Waveform 

FLAG DET J 

teip |] 

wn 8 z 
2k 
ar 

=a 
a = 
a 
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Q006 

m7 
i 08 

OOD 

a010 
O11 
12 

0013 
14 
O15 

0016 
BO17 
018 

FOLD 
Q029 
O24 
N22 

0023 
24 

eras 
slew, 
re 
a29 

0030 

O31 
Be 

0033 
034 

036 
"ee 

38 
039 

0040 

O41 
43 

0043 
ad 4 
045 
O45 

O0O47 

O48 

O49 0 

0050 © 

O51 
OS2 0 

0053 
O54 

O55 
O56 

0057 
O58 
O59 

0060 

O64 
062 

0063 

°° 

< or Nog 

000 

ere 
aoa 
GOOD 

OO 
Spo 
OoOG 

Good 

Oo0gd 

OOd 

aQoo 
Coad 
Qoo 

ONO 
aod 
fa) atari) 

obo 

ono 
23 } 

0000 
OOOO 

ra) slere) 

o000 
0009 

apy 
OOO 
C000 
rarele) 
0000 

0000 
0000 
0000 
0000 
aoag 
0000 
o000 
000 
000d 

000 
ObG0 

o000 
orelere] 

0000 
0000 

o0aa 
0000 

rere) 
DOO 

0000 
100 

0000 

*#TESTFPROGRAM FOR ID- 

ry 
¥ 

7047 HOLC/SULC-CONTROLLER. 
PET HHL KK ERE EEE EHH EEE HK EME KEK EK EEK ERE RHE HER EEE HK 

;TESTFROGRAM USES ID-7047 IN A NON-DMA AND NON-INTERRUPT MONE. 

*HASEADRESS FOR MODULE IS SET TO X.00@ 
a 
ta 

(ADDRESS SWITCHES OFF.) 

iTHE DIVIDE RATIO IN THE BAUD RATE CIRCUITS IS SET TO 13 

*(S0tsSC OFF - SBrSA ON) 
a 
7? 

+A BAUD RATE, STRAP 
*IN STRAF FOSITION 29% 

vy 

a 
Pd 

rs 
¥ 

a 
? 

r 
? 

4 
7 

2 
? 

a 
¥ 

|
 

i 
ee

 
e
T
 

i 
eT

 
ev
 

ey
 

| 
er

a 
| 

me
e 

+ IMPORTANT NOTICE: 
*IN CASE OF ERRRORS, 

A TOP CONNE 

Ba 

2 - 
5 

7 - 

13 - O
r
 

h
r
 

WITH THE FOLLOWING CONNECTIONS ARE FLACETL 

: B2XCLK - GND 
$ RXC (MODEM) - RXC 

TXC(MODEM) - TXC 
: 9600 - RTTE 

Bi
d 

A STRAP WITH THE FOLLOWING CONNECTIONS ARE FLACED IN STRAP 

FOSITION 

16-15 + PTXD - TXDACK 
9-10 3 FRXD - RXDACK 

CTDR WITH FOLLOWING CONNECTIONS ARE INSTALLED: 

n-C-E ON - CTS - CD 
i-H-K RTTE - TXC - RXC 
,- M TXD - RXL 
X - F PE4 - PAF 
z-S FR3 - FAS 
b-U FE? - PAZ 

THE TEST PROGRAM RETURNS TO DEBUGGER 
A DERUGGER SHOULD BE FRE- 

*SENT IN THE COMPUTER BEFORE TEST PROGRAM IS STARTEL, 

BASE: 

STAT: 

COM: 

RES: 

FiARs 

TXIR: 

TSTM: 

RXIR: 

FRX: 

FTX: 

LSBRL: 

MSBEL: 

a000 ; 

0000 

0000 

o0aeg ; 
0900 
féjete le) 

OO00 3 
oo0a0 
Coot 
0003 
0005 

| 

LSBFL: 
MSBFL? 

TXRS: 

a 

HDLC: 

FU 

EQU 
Eau 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
Eau 

EQU 
EQU 

EQU 

Lit 
MVI 
OUT 
MVI 

Q 

BASE+0 
BASE+9 
BASE+1 
BASE+1 
BASE+2 

' BASE42 

BASE+3 
BASE+4 
BASE+6 

00 
30 

00 
30 

*;BASEADRESS FOR MODULE 

:STATUSREGISTER ADDRESS 
*;COMMAND ADDRESS 
;RESULT ANORESS 
PARAMETER ADDRESS 
;TXINTRESULT ADDRESS 
*TESTMODE ADLIRESS 
SRXINTRESULT ADDRESS 
*;FROGRAMMED RXDATA ADDRESS 
;FROGRAMMED TXOATA ADDRESS 

*+RX BUFFERLENGTH LSB 
*+RX BUFFERLENGTH MSB 

+TX FRAMELENGTH LSB ~ EQUAL TO LSBBL, 
+TX FRAMELENGTH MSB - EQUAL TO MSBBL, 

+TXBUFFER START IN MEMORY. 

*+RESET HOLC-CONTROLLER.
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0010 
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O10 
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OO17 
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o0ag2z0 

0022 

Onzd4 

0026 

0029 
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0030 
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0032 

0034 

0037 
0039 
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o040 

od42 
0044 
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OO4B 
oo4n 
O050 

Q080 
oOos0 

0050 
o00350 

2080 

OOS4 

0057 
0057 

0057 
on59 

OOSE 
QOSE 
0060 

0063 

0063 
0063 | 
0065 
0067 
006A 
o0SC 
QOObF 
oo71 
0074 
0076 

‘>
 

o
r
e
 

Cy
 

OUT 

MVI 
MVI 
CALL 

TSTM 

C+91 

Bs 25 
COMP 

TEST OF USER [DEFINED 

MVI 
MVI 
CALL 

MO2: IN 
ANI 
JNZ 
MVI 
OUT 

MOS: IN 

“t
e 

ANI 
JNZ 

IN 
CFI 
CNZ 

MVI 
MVI 
CAI.L 

MO4s IN 

M 

re
 

eT
 

iL
 

“>
 

oe
 

we
 

MG
 

ANI 

JNZ 
MVI 
OUT 

O53: IN 
ANT 
JNZ 
IN 
CFI 
CNZ 

Cr+063 

By oCo 

COMF 

STAT 

80 

Mo2 

Ar 22? 

COM 

STAT 

80 

MOS 

RES 

OES 

OFO08 

C,0A3 

B+ OSF 

COMP 

STAT 

80 

MO4 

Ar22 

com 

STAT 

80 

MOS 

RES 

OFF 

OF 008 

MODEM INTERFACE (EXCL. 

*SET OFERATING MODE: 
sHOLCs BUFF -MODE,+ FLAG STREAM, 
s IMPORTANT: THIS COMMAND MUST BE 

*; ISSUED AS THE FIRST ONE. 

*RESET ALL FORT B-BITS 
+ INCLUDING FB4;PR3:+FPR2sFB1, 

*WAIT WHILE COMMAND BUSY. 

*>SEND READ PORT A COMMAND, 

*;WAIT WHILE COMMAND BUSY, 

*GET RESULT REGISTER 

PB1-QUTFUT) 

*TEST FAd,PAS+PAS=0 - CO,CTS=1 
*IF NOT JUMF TO DEBLGGER,. 

SET ALL FURT B-SITS 
* INCLUDING PR4, FRSsFRSsF Bi 

?7WAIT WHILE COMMAND BUSY 

7>SEND READ PORT A COMMAND, 

*WAIT WHILE COMMAND BUSY. 

*GET RESULT REGISTER 
+;TEST FPA4+PAS+ FAS, CD+CTS=1 
*IF NOT JUMF TO DERUGGER, 

NOW DATATRANSFER IS INITIALIZED: 

MVI 
MVI 

CALL 

MVI 
MVI 
CALL 
MVI 
CALL 

MVI 
MVI 
CALL 
MVI 
CALL 
MVI 
CALL 
MVI 

CALL 

Cr 97 

Bei 

COMP 

C,O0Co 
Bs LSBBL 
COMP 
By MSEBL 
COMP 1 

C;0C8 

B+ LSBFL. 
COMP 
By MSBFL 
COMP L 
Bs OAA 
COMP 1 
B55 

COMP 1 

*SET DATATRANSFER MODE (NON 

*GENERAL RECEIVE COMMAND, 
sLSB-BUFFER LENGTH, 

*;MSB-BUFFER LENGTH. 

* TRANSMIT FRAME COMMAND. 

> LSH-FRAME LENGTH. 

*>MSH-FRAME LENGTH 

sADLIRESS-FIELD 

* CONTROL-FIELD 

DIMA)



ie 
130 

O131 
132 
Fe 
0134 
135 

ffs: 
M137 
0138 

| Fea 
140 

oid 
wid? 
Biss 
Oid4 
o145 

| Foe 

Bi47 
o148 

he 
150 

OLs1 
152 
133 

DLod 
135 
156 
1537 

O158 
Re 

160 
| O161 
162 

: Re 

144 

D165 
fi 

167 
0168 
169 
170 

O171 
gi72 
Re 
174 
175 
176 

Pi77 
0178 

179 
180 

o18si 

182 
183 
184 

0185 

186 
187 

0168 
189 
190 

O191 

” 

0079 
0079 
0079 
0079 

0079 
o079 

007C 
O07F 
O07 F 

OOBL 
0083 
(ete). e) 
on8s& 

0088 
OQBA 

oo0gac 
OO8F 
OO8F 
0091 
0093 

0096 

0096 
0099 
00ND 
0099 
ca9C 
OO9F 
OOAL 
Q0A! 
00R8 
OOA 
ooAB 
OOAR 
OOAA 
oO OAB 

ooAC 

ooAn 
OOBO 

COBO 
OOR? 
OOERS 
OORE 

OOH6 
oORt 
OOB* 
ooB 

OOR 
OOBF 
ooCe? 
oocs 

oocs . 
oonC5 

oo0cs 

oocs 

COCé 
ooces 

00c? 

OOCA 

GOCA 
OOCA 
00CA 
oac 
oocc 

oocn 

ih
 

|
 

ih
 

LXI 

LXI 

TSTAT: IN 

ANI 
CPI 
JZ 

oi
 

IN 
ANI 
CNZ 

“>
 

IN 

ANI 
CNZ 

JMP 

SLUT: LXI 
LXI 
MVI 
MVI 

SLUTi: LOAX 
CMF 
CNZ 
INX 
INX 

LiCX 
MOV 
ORA 
JNZ 

“M
b 

IN 
MOV 
IN 
MOV 
MVI 
CMF 
CNZ 
MVI 
CMP 
CNZ 
JMF 

J
 

Te
 

T
L
 

xCHs MOV 
OUT 
INX 
RET 

T
l
 

we
 

~ 
w
e
 

XCH: -IN 
STAX 

INX 

Hs TXBS 

[ty RXBS 

STAT 

3 
3 
SLUT 

STAT 
4 

TXCH 

STAT 
8 
RXCH 

TSTAT 

Hs TXBS 
[ts RXBS 
C+ LSBFL 
BR, MSBFL 
Cl 

M 
OFOOS8 
H 
a 

BR 
ArC 

BR 
SLUTIL 

TXIR 

B:A 

RXIR 

C+A 

4,00 

B 

OF O06 

4+QEO 

Cc 

OF O08 

HOLC 

SUBROUTINE TXCHs 

ArM 

PTXD 
H 

*SUBROUTINE RXCH: 

FRXD 
D 
D 

END INITIALIZATION.NOW DATA TRANSFER IS STARTED: 

> TXBUFFER START IN MEMORY. 

sRXBUFFER START IN MEMORY. 

*TEST RXIRA ANE! TXIRA 
7 (FRAME TX AND RX CONCLUDED). 

*;CONCLUDED - JUMP 

*THST TXINT 

> TXREADYs SEND CHARACTER. 

*#TEST RXINT 

sRECEIVER READY: GET CHARACTER. 

sCOMFPARE TX ANE RX MEMORY BUFFERS, 

*CALL DEBUG IF ERROR. 

*GET TXINT-RESULT 
;SAVE IN B-REGISTER, 
*7GET RXINT-RESULT 
*SAVE IN C-REGISTER, 
*TEST TXINTERRUPT RESULT 

sNOT OK» CALL DEBUG, 

*TEST RXINTERRUPT RESULT 

*>NOT OK» CALL DERUG, 
OKs START TESTPROGRAMMET FORFRA,.



i: 93 OOCE RET 
194 OOCE 
0195 OOCF 
196 OQCF ;SUBROUTINE COMP: COMPL: 
197 OOCF ;(LOADS COMMANDS AND PARAMETERS). 

o 
~~
. 

we
 

0198 OOCF ; 
199 OQOCF COMF: IN STAT +TEST COMMANI! BUSY 

oe OOD ANI 80 
2201 OOL3 JNZ COMF 
202 OOD MOV ArC 

fees OOL7 OUT com 
M204 OODI9 COMP 1: IN STAT 
0205 OLB ANI 20 :TEST COMMANID PAR-BUFFER FULL. 
206 OOTIE JNZ COMP 4 

| EO Mov AB 
0208 OOEL OUT FAR 
3209 QOES RET 
JE. 1OE4 5 
M211 GOES ; 
9212 OOEd 3 
ee OOE4 RXBS: DS 3000 

214 BOE4 ; 
O?15 3OE4 ; 
216 30E4 ENT HOLC 



| 

LINKING OF “HDLC 

MODULE LIST. 

Becurron STARTS IN ADDRESS 4000 

S 

Brot ING ADDRESS 

YMBOL ABSOLUTE ADDRESS 

DLC 

NOING ADDRESS 

F000 

70E4 

TAG ROM BASE 

4000 

elelen! 

RAM BASE 

7OE4


