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Introduction to IBM Data Communications

IBM 3270/3299 PROTOCOL

The I1BM 3270/3298 serial communications protocol was
developed by IBM for the cluster controller-peripheral link in
370 class mainframe systems. Fortune 1000 corporations
that use these systems have large scale networking needs
and often support thousands of terminals and printers. Al-
though PC-based networks have increased in popularity,
shipments of IBM 3270 peripherals have remained steady
over the last few years due to the huge investments made in
both hardware and software application development.

The 3299 protocol is a variation of the 3270 protocol in that
an 8-bit address byte is asserted between the starting se-
quence and the first word for each out board transmission
from the controller. This was done to allow up to eight 3270
peripherals to be multiplexed and connected to the control-
ler via a single coax cable, thus reducing cabling costs. The
multiplexing and de-multiplexing is done with a 3299 termi-
nal multiplexer.

IBM 5250 PROTOCOL

The 5250 serial communications protocol was developed by
IBM originally for the mid-range System 3x line of comput-
ers. IBM has updated the System 3x series to the AS/400.
The AS/400 line can vary from small office environment
processors to more powerful processors with greatly en-
hanced networking facilities that rival the smaller 370 class
mainframes. They are typically used in hotels, bank branch
offices and hospitals for a variety of tasks.

NATIONAL'S SOLUTION

With over a decade of shipments into the IBM 3270 connec-
tivity market, National is the leading standard product semi-
conductor supplier. The first generation DP8340/41 proto-
col translation chips were used in DCA’s industry standard
IRMA cards which were the first 3270 terminal emulation
products available for IBM PC's. Although the DP8340/41
pair solved many design issues regarding IBM 3270 proto-
col, bit slice microcontrollers were still required to meet
the fast response times specified by IBM. To address this
issue National introduced the DP8344 Biphase Communi-
cations Processor in 1987. This product features a
3270/3299/5250 transceiver tightly coupled to a high
speed RISC.CPU. The BCP was the first single hardware
platform capable of supporting the 3270, 3299 and 5250
datastreams. This new product was well received by corpo-
rations such as Memorex Telex, IBM, DEC, Harris Adacom,
Tandberg Data, 11S, Apple Computer, and many others.

With a combination of experience in IBM connectivity proto-
cols, mixed signal design capabilities, extensive laboratory
resources, and knowledge of IBM peripherals (terminals,
printers, terminal emulation cards), National will continue to
develop products that meet the semiconductor needs of our
customers. By working in conjunction with third parties, Na-
tional can offer the complete hardware and software solu-
tion to IBM Data Communications.
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Product Status Definitions

Definition of Terms

Data Sheet identification Product Status

Definition

Formative or
In Design

This data shest contains the design specifications for product
development. Specifications may change in any manner without notice.

First
Production

This data sheet contains preliminary data, and supplementary data will
be published at a later date. National Semiconductor Corporation
reserves the right to make changes at any time without notice in order
to improve design and supply the best possible product.

Full
Production

This data sheet contains final specifications. National Semiconductor
Corporation reserves the right to make changes at any time without
notice in order to improve design and supply the best possible product.

National Semiconductor Corporation reserves the right to make changes without further notice to any products herein to

improve reliability, function or design. National does not assume any liability arising out of the application or use of any product
or circuit described herein; neither does it convey any license under its patent rights, nor the rights of others.
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DP8340 IBM 3270 Protocol Transmitter/Encoder

General Description

The DP8340 generates a complete encoding of parallel
data for high speed serial transmission which conforms to
the protocol as defined by the IBM 3270 information display
system standard. The DP8340 converts parallel input data
into a serial data stream. Although the IBM standard covers
biphase serial data transmission over a coax line, the
DP8340 also adapts to general high speed serial data trans-
mission over other than coax lines, at frequencies either
higher or lower than the IBM standard.

The DP8340 and its complementary chip, the DP8341 (re-
ceiver/decoder) have been designed to provide maximum
flexibility in system designs. The separation of the transmit-
ter/receiver functions provides convenient addition of more
receivers at one end of a biphase line without the need of
unused transmitters. This is specifically advantageous in
control units where typical biphase data is multiplexed over
many biphase lines and the number of receivers generally
exceeds the number of transmitters.

Features

m Ten bits per data byte transmission

B Single-byte or multi-byte transmission

® Internal parity generation (even or odd)

@ Internal crystal controlled oscillator used for the genera-
tion of all required chip timing frequencies

m Clock output directly drives receiver (DP8341) clock in-
put

®| Input data holding register

a8 Automatic clear status response feature

@ Line drivers at data outputs provide easy interface to
biphase coax line or general transmission lines

B < 2 ns driver output skew

| Bipolar technology provides TTL input/output compati-
bility

= Data outputs power up/down glitch free

m Internal power up clear and reset

m Single +5V power supply

Connection Diagram

Dual-In-Line Package

By —y 1 A 24 b— Vg
Dlg —] 2 23 j— REG LOAD

Dig —-{ 3 22 f—— REG FULL

Dig —{ 4 21 |— AUTO RESPONSE

Diy =45 20 TRANSMITTER ACTIVE
Dig —{ 6 19 f—— PARITY CRT

DI —ef 7 18 j— EVEN/0DD

Dlg —] 8 17 | DATA OUT

DIz = 9 16 | DATA OUT

DIz ~— 10 15 = DATA DELAY

CLK 0UT = 11 14 T— X2
GND =] 12 1Bp—x1
TL/F/5251-1
Top View
FIGURE 1
Order Number DP8340N

See NS Package Number N24A
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DP8340

Block Diagram

PARITY __ : _
CLOCK CONTROL/  TRANSMITTER  EVEN/ODD REGISTER AUTO
veo OUTPUT RESET ACTIVE PARITY *  LOAD RESPONSE

t |

A1 cext t ‘

Rext |
lw-f—» ¢4
EXTERNAL | CRYSTAL

CRYSTAL ] 1 OSCILLATOR

18.867 MHz —: | .

CONTROL LOGIC

|

OUTPUT SHIFT t i
TILTO
REGISTER AND [
BI-PHASE ‘ SERIAL
FORMAT LOGIC —-D—— DATA OUTPUTS
[} I D DATA
CONTAOL
PARITY BUS QUTPUT -
GENERATION BUFFERS
INPUT HOLDING
1 REGISTER
i i1o BITS
REGISTERS DI2 TO Diyq o
FULL . DATA INPUTS

TL/F/5251~-2

FIGURE 2. DP834O Serial Bi-Phase Transmitter/Encoder Block Diagram

Functional Descri‘ption

Figure 2 is a block diagram of the DP8340 biphase Trans-
mitter/Encoder. The transmitter/encoder contains a crsytal
oscillator whose input is a crystal with a frequency eight (8)
times the data rate. A Clock Output is provided to drive the
DP8341 receiver/decoder Clock Input and other system
components at the oscillator frequency. Additionally, the os-
cillator drives the control logic and output shift register/for-
mat logic blocks.

Data is parallel loaded from the sytem data bus to the trans-
mitter/encoder’s input holding register. This data is in turn
loaded by the transmitter/encoder to its output shift register
if this register was empty at the time of the load. During this
load, message formatting and parity are generated. The for-
matted message is then shifted out at the bit rate frequency
to the TTL to biphase block which generates the proper
data bit formatting. The three data outputs, DATA, DATA,
and DATA DELAY provide for flexible interface to the coax
line with a minimum of external components.

The Control Logic block interfaces to all blocks to insure
proper chip operation and sequencing. It controls the type
of parity generation through the Even/Odd Parity input. An
additional feature provided by the transmitter/encoder is
generation of odd parity and placement in bit 10 position

while still maintaining even or odd parity in the bit 12 posi-
tion. This is the format of data word bytes and other com-
mands in the 3270 Standard. The Parity Control input is the
pin which controls when this operation is in effect.

Another feature of the transmitter/encoder is the internal
TT/AR (Transmission Turnaround/Auto Response) capabil-
ity. After each Write type message from the control unit in
the 3270 Standard, the receiving unit must respond with
clean status (bits 2 through 11). With the transmitter/encod-
er, this function is accomplished simply by forcing the Auto-
Response input to the Logic “0” state.

Operation of the transmitter/encoder is automatic. After the
first data byte is loaded, the Transmitter Active output is set
and the transmitter/encoder immediately formats the input
data and serially shifts it out its data outputs. If the message
is a multi-byte message, the internal format logic will modify
the message data format for multibyte as long as the next
byte is loaded to the input holding register before the last
data bit of the previous data byte is transferred out of the
internal output shift register. After all data is shifted out of
the transmitter/encoder the Transmitter Active output will
return to the inactive state.




Detailed Pin/Functional Description
Crystal Inputs X1 and X2

The oscillator is controlled by an external, parallel resonant
crystal connected between the X1 and X2 pins. Normally, a
fundamental mode crystal is used to determine the operat-
ing frequency of the osicllator; however, overtone mode
crystals may be used.

Crystal Specifications (Parallel Resonant)

Type AT-cut crystal
Tolerance 0.005% at 25°C
Stability 0.01% from 0°C to +70°C
Resonance Fundamental (Parallel)

Maximum Series Resistance Dependent on Frequency

(For 18.867 MHz, 509)

Load Capacitance 15 pF
¢ FREQ | R | C
70 PIN
Pmﬁ)g F=vec |10 MHzto| 5000 30 oF
20MHz | +10%|° P
== SG. 16 1200
To PN X1 l >20MHz| 100 | 19PF
PIN (13)

. TL/F/5251-3
FIGURE 3. Connection Diagram

If the DP8340 transmitter is clocked by a system (clock
crystal oscillator not used), pin 13 (X1 input) should be
clocked directly using a Schottky series (74S) circuit. Pin 14
(X2 input) may be left open. The clocking frequency must be
set at eight times the data bit rate. Maximum input frequen-
cy is 28 MHz. For the IBM 3270 Interface, this frequency is
18.867 MHz. At this frequency, the serial bit rate will be
2.358 Mbits/sec.

Clock Output

The Clock Output is a buffered output derived directly from
the crystal oscillator block and clocks at the oscillator fre-
quency. It is designed to directly drvie the DP8341 receiver/
decoder Clock Input as well as other system components.

Registers Full

This output is used as a flag by the external operating sys-
tem. A logic “1" (active state) on this output indicates that
both the internal output shift register and the input holding
register contain active data. No additional data should be
loaded until this output returns to the logic 0" state (inac-
tive state).

Transmitter Active

This output will be in the logic “1”" state while the transmit-
ter/encoder is about to transmit or in the process of trans-
mitting data. Otherwise, it will assume the logic “0” state
indicating no data presently in either the input holding or
output shift registers.

Register Load

The Register Load input is used to load data from the Data
Inputs to the input holding register. The loading function

is edge sensitive, the data present during the logic 0" state
of this input is loaded, and the input data must be valid
before the logic 0" to logic “1” transition. It is after this
transition that the transmitter/encoder begins formatting of
data for serial transmission.

Auto Response (TT/AR)

This input provides for automatic clear data transmission (all
bits in logic *0") without the need of loading all zero’s.
When a logic “0” is forced on this inpiut the transmitter/en-
coder immediately responds with transmission of “clean
status”. This function is necessary after the completion of
each write type command and in other functions in the 3270
specification. In the logic ““1” state the transmitter/encoder
transmits data entered on the Data Inputs.

Even/0Odd Parity

This input sets the internal logic of the DP8340 transmitter/
encoder to generate either even or odd parity for the data
byte in the bit 12 position. When this pin is in the logic “0"
state odd parity is generated. In the logic ‘1" state even
parity is generated. This feature is useful when the control
unit is performing a loop back check and at the same time
the controller wishes to verify proper data transmission with
its receiver/decoder.

Parity Control/Reset

Depending on the type of message transmitted, it is at times
necessary in the IBM 3270 specification to generate an ad-
ditional parity bit in the bit 10 position. The bit generated is
odd parity on the previous eight (8) bits of data. When the
Parity Control input is in the logic 1" state the data entered
at the Data Bit 10 position is placed in the transmitted word.
With the Parity Control input in the logic “0” state the Data
Bit 10 input is ignored and odd parity on the previous data
bits is placed in the normal bit 10 position while overall word
parity (bit 12) is even or odd (controlled by Even/Odd Parity
input). This eliminates the need for external logic to gener-
ate the parity on the data bits.
Truth Table

Parity Control Input Transmitted Data Bit 10
Logic “1” Data entered on Data Input 10
Logic “0” Odd Parity on 8-bit data byte

When this input is driven to a voltage that exceeds the pow-
er supply level (9V to 13V) the transmitter/encoder is reset.

Serlal Outputs—DATA, DATA, and DATA DELAY

These three output pins provide for convenient application
of data to the biphase Coax line (see Figure 15 for applica-
tion). The Data outputs are a direct bit representation of the
biphase data while the DATA DELAY output provides the
necessary increment to clearly define the four (4) DC levels
of the pulse. The DATA and DATA outputs add flexibility to
the DP8340 transmitter/encoder for use in high speed dif-
ferential line driving applications.
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DP8340

Functional Timing Waveforms—Message Format

Single Byte Transmission

TL/F/5251-4

TRANSMISSION - TRANSMISSION
START SEQUENCE :
v PARITY — SEQUENCE
IDLE LINE CODE | SYNC ENDING [ _'DLE
S—" QUIESCE | yig ation | BiT |10-BIT DATA BYTE SEQUENCE
PATTERN
TRANSMISSION , ‘ ' TRANSMISSION
START TERMINATION
S ' 2
mewm L '
- 3
TA I C l
REG FULL M .  ——
DATR i3 T N o
DATA 2 U LI 1
_ DATA DELAY
Vvt | |cooevioanon] 1 jo 1 | 1f0 |0
: YNC|BIT CCBIT | BIT |BIT | BIT
BT|2 9 '10 ' 11'12
— STARTING SEQUENCE SN
FIGURE 4. Overall Timing Waveforms for Single Byte
Muiti-Byte Transmission
PARITY SYNCBIT  PARITY
BYTEY | | BYIE2 BYTEX ™}
IDLE LN CODE | SYNC| 1st108IT 5y | L 2nd 10817 5y BYTE | ENDING | _IDLE
| SMESCE | viouaTion | BIT |™BYTE BYTE X SEQUENCE
featoad  LJ LI v
TA [ {3 |
oA i I Iy O o
DATA ; ot I o O o
DATA DELAY . 11

101 1| 1 | 1 |CODEVIOLATION| 1
SYNC
BIT

STARTING SEQUENCE

FIGURE 5. Overall Timing Waveforms for Multi-Byte

001 I'1 0 1 |
BT BIT [SYNCBIT BIT
2 12 BT 2 92

ENDING
SEQUENCE

TL/F/56251-5
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Absolute Maximum Ratings (vote 1)
If Military/Aerospace specified devices are required,

Maximum Power Dissipation @25°C*

please contact the National Semiconductor Sales Dual-In-Line Package 2500 mW
Office/Distributors for availability and specifications. *Derate dual-in-line package 20 mW/°C above 25°C.
Supply Voltage, Vcc v . .
Input Voltage ssy . Operating Conditions
’ Min Max Units

g“tp”‘ VT‘?"age o o5Cto + SS%SZ Supply Voltage, (Veg) 475 525 v

torage Temperature ange to +1 Ambient Temperature, Ta 0 +70 °C
Lead Temperature (Soldering, 10 sec.) 300°C
Electrical Characteristics (otes 2and3)
Symbol Parameter Conditions Min Typ Max Units
ViH Logic “1" Input Voltage 20 Y

(All Inputs Except X1 and X2) ’

ViL Logic “0” Input Voltage 0.8 v

(All Inputs Except X1 and X2) S
VCLAMP Input Clamp Voltage IIN= —12mA 08 —12 v

(All Inputs Except X1 and X2) i N
hiH Logic *“1" Input Current . Voo = 5.25V '

' Register Load Input ViN = 5.25V 0.3 120 rA
All Others Except X1 and X2 0.1 40 nA
i Logic “0” input Current -\/cc = 5.25V _ _
- Register Load Input Vin = 0.5V 5 300 rA
All Inputs Except X1 and X2 . -5 —100 pA
VoH1 Logic "1" All Outputs Except CLK OUT, ‘lon = —100 pA 3.2 3.9 \'

DATA, DATA, and DATA DELAY ‘ lo = —1mA 25 3.4 v
VoH2 Logic “1" for CKL OUT, DATA, - _

DATA and DATA DELAY Outputs lon = —10mA 26 30 v
VoL1 Logic “0" All Outputs Except CLK OUT, . - ' .

DATA, DATA and DATA DELAY Outputs |, /0L = 5™A 0.35 0.5 v
VoLz Logic “0” for CLK OUT, DATA, . -

DATA and DATA DELAY Outputs loL = 20mA 04 06 M
los1 Short Circuit Current for All Outputs y = ov

Except CLK OUT, DATA, DATA, and U\?olg 8 -10 -30 -100 mA

DATA DELAY
los2 Short Circuit Current for DATA, Vout = OV - _ ' _ ' _

DATA, and DATA DELAY Qutputs (Note 4) 50 140 350 mA
loss Short Circuit Current for CLK OUT (Note 4) -30 —90 —200 mA
Icc Power Supply Current Vce = 5.25V 170 250 mA
Timing Characteristics osciltator Frequency = 18.867 MHz (Notes 2 and 3)

Symbol ' Parameter ) Conditions Min Typ Max Units
tod1 REG LOAD to Transmitter Active (Tp) Load Circuit 1
P ™ . 60 90 ns
Positive Edge Figure 7
tpd2 'REG LOAD to REG Full; Positive‘Edge Lc?ad Circuit 1 45 75 ns
Figure 7
tpds Register Full to Ta; Negative Edge Lc.>ad Circuit 1 40 70 ns
Figure 7
tpd4 Positive Edge of REG LOAD to Load Circuits 1 & 2 50 80 ns
Positive Edge of DATA Figure 9
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DP8340

Tlming Characteristics oscillator Frequency = 18.867 MHz (Notes 2 and 3) (Continued)

Symbol Parameter Conditions Min Typ Max Units
tpds REG LOAD to DATA; Positive Edge Load Circuits 1 & 2
X 380 475 ns
Figure 9, (Note 6)
tpde REG LOAD to DATA DELAY; Positive Edge | Load Gircuits 1 & 2 160 250 ns
Figure 9, (Note 6)
tpa7 Positive Edge of DATA to Negative Edge Load Circuit 2 100 115 ns
of DATA DELAY Figure 9, (Note 6)
tods Positive Edge of DATA DELAY to Negative Load Circuit 2 110 125 ns
Edge of DATA Figure 8, (Note 6)
tpde, Skew between DATA and DATA Load Circuit 2 2 6 ns
tpd10 Figure 9
tod11 Negative Edge of Auto Response to Load Circuit 1 70 110 ns
Positive Edge of TA Figure 10
tod12 Maximum Time Delay to Load Second Byte | Load Circuit 1 4% T —50 ns
after Positive Edge of REG FULL Figure 8, (Note 6)
tpd13 X1 to CLK OUT; Positive Edge Load Circuit 2 21 30 ns
Figure 13
tod14 X1 to CLK OUT; Negative Edge Load Circuit 2 23 a3 ns
Figure 13
tpd1s Negative Edge of AR to Positive Load Circuit 1 45 75 ns
Edge of REG FULL Figure 10
thdte Skew between TA and REG FULL during Load Circuit 1 50 80 ns
Auto Response Figure 10
tod17 REG LOAD to REG FULL; Positive Edge Load Circuit 1 45 75 ns
for Second Byte Figure 14
tow1 REG LOAD Pulse Width Figure 12 40 ns
towz First REG FULL Pulse Width (Note 5) Lgad Circuit 1 BXT+60 | 8T+ 100 ns
Figure 7, (Note 6)
tows REG FULL Pulse Width prior to Ending Load Circuit 1, 5 X B ns
Sequence (Note 5) Figure 7, (Note 6)
tows Pulse Width for Auto Response Figure 10 40 ns
ts Data Setup Time prior to REG LOAD Figure 12 15 25 ns
Positive Edge, Hold Time (t4) = O ns
tr Rise Time for DATA, DATA, and DATA Load Circuit 2 7 13 ns
DELAY Output Waveform Figure 11
1 Fall Time for DATA, DATA, and DATA Load Circuit 2 5 11 ns
DELAY Output Waveform Figure 11
tr2 Rise Time for TA and REG FULL Load Circuit 1 20 30 ns
Figure 15
tio Fall Time for TA and REG FULL Load Circuit 1 15 25 ns
Figure 15
fmAX Data Rate Frequency (Note 7) .
(Clock Input must be 8X this Frequency) e 35 Mbits/s

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device
should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actua! device operation.

Note 2: Unless otherwise specified, min./max. limits apply across the 0°C to +70°C temperature range and the 4.75V to 5.25V power supply range. All typical
values are for Tp = 25°C and Vgg = 5.0V.

Note 3: All currents into device pins are shown as positive; all currents out of device pins are shown as negative; all voltages are referenced to ground, unless
otherwise specified. All values shown as max. or min. are so classified on absolute basis.

Note 4: Only one output should be shorted at a time. Output should not be shorted for more than one second at a time.

Note 5: T = 1/(Oscillator Frequency), unit for T should be ns. B = 8T

Note 6: Oscillator Frequency Dependent.

Note 7: For the IBM 3270 Interface, the data rate frequency is 2.358 Mbits/s. 28 MHz clock frequency corresponds to 3.75% jitter when referenced to Figure 10 of
DP8341 Datashest.
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Timing Characteristics (continued)

Load Circuit1 . . Load Circuit 2

vce

RL=2k

15pF

I

TL/IF/5251-6 .
FIGURE 6. Test Load Circuits

Timing Waveforms

REG FULL

FIGURE 7. Timing Waveforms for Single Byte Transfer

vce

v

. J—) 1
A4y A4y
REG TOAD _\_/ 50%

—_— le—tpd12

¢

RL=2k

TL/F/5251-7

TL/F/5251-8

. - Vou
REG FULL o 50%
by VOL

WINDOW .
T0 LOAD MULTI-BYTE DATA
17 xB

FIGURE 8. Maximum Window to Load Multi-Byte Data

REG TOAD ' \jl 50%
' —]
DATA
DATA
l«—tpd6:
DATA DELAY

VoL

FlGURE 9. Timing Waveforms for Three Serial Outputs

TL/F/5251-9

v

VoH

TL/F/5251-10

ov€8dd
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DP8340

Timing Waveforms (continued)
_ towd
AR 50%
—0v

tpdt1

3 VoH
™ 50%
vou
tpd16— | ~— Vou

—-| -— tpd15
P
@
REG FULL 50%
VoL

FIGURE 10. Timing Waveforms for Auto-Response

TL/F/5261-11

TL/F/5251-12
FIGURE 11. Output Waveform for DATA, DATA, DATA DELAY (Load Circuit 2)

towi1
v
REG LOAD \I 0% /
v

|-7 tH=0ns
v
DATA OR PARITY
CONTROL | \

FIGURE 12. Register Load Waveform Requirement

0
|o—ts——|

TL/F/5251-13

X1
ov

tpd13 —»f |[«— —>| [|e—tpd14

CLK ouT

voL
TUF/5251-14

FIGURE 13. Timing Waveforms for Clock Pulse

3 v
REG LOAD _\_71 \_7[ 50%
ov
(nm—— |—
2% VoH
) 50%

— tpd17 VoL

VoH

REG FULL \ 50%
VoL

— - 'pwl R 1”3 —_—

TL/F/5251-15
FIGURE 14. Timing Waveforms for Two Byte Transfer

Vo

TU/F/5251-16
FIGURE 15. Rise and Fall Time Measurement for TA and REG Full
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Typical Applications

18.867 MHz
(NOTE 3)

vy

FIG.3

rﬂqu I

Vee

IPARITY CONTROL

AUTO RESPONS| —
9 | DATA
prid " | TRansLATION
TRANSMITTER/ DATA
| #ECTORD ENCODER DELAY L0GIC I
> FIG.17
=
REG FULL 2
d ]
[
| x
_ TRANSMITTER 3
2 ACTIVE lu
S
f »
S K DATA BUSD2-D11 =]
= ]
o~
e RECEIVER
8 ¥  w DISABLE
I ' DATA
< ! avaiLABLE
w
z
s ERROR W
]
[l
£ QUTPUT CONTROL DP838Y . 1:1:1 PULSE
? —— RECEIVER/ B THasE TRANSFORMER
QUTPUT ENABLE DECODER _IN FIG.17
REG READ
Inscslvsn ACTIVE
 ——————]
FIGURE 16. Typical Applications for IBM 3270 Interface
r
.
DATA
DELAY |
|
1| N8 1 TI(NOTE2)
o D>
90Q COAX
(RG62A/U)

FROM DP3340 TRANSMITTER

Note 1: Resistance values are in Q, +5%, Y4 W

Note 2: T1is a 1:1:1 pulse transformer, Ly = 500 pH for 18 MHz system clock. Pulse Engineering Part No. 5762/Surface Mount, 5762M/PE-85762. Technitrol

-
3
==z
Qa
3=
==
m—
3
m
E-
i.'[

Part No. 11LHA, Valor Electronics Part No. CT1501 or equivalent transformers.

Note 3: Crystal manufacturer's Midland Ross Corp. NEL Unit Part No. NE-18A (C2560N) @ 18.867 MHz and the Viking Group of San Jose, CA Part No. VXB46NS

@ 18.867 MHz.

+IN
CONNECT T0
DP8341
RECEIVER

-IN
6

FIGURE 17. Translation Logic
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> 120

A AA,

TL/F/5251-17

TL/F/5251-18
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DP8341

@National

Semiconductor

DP8341 IBM 3270 Protocol ReceiVei'/ Decoder

General Description
The DP8341 provides complete decoding of data for. high

speed serial data communications. In specific, the DP8341

recognizes serial data that conforms to the IBM 3270 Infor-
mation Display System Standard and converts'it into ten
(10) bits of parallel data. Although this standard covers bi-
phase serial data transmission over a coax line, this device
easily adapts to generalized high speed serial.data trans-
mission on other than coax lines at frequencies either high-
er or lower than the IBM 3270 standard.

The DP8341 receiver and:its complementary chip, the
DP8340 transmitter, are designed to provide maximum flexi-
bility in system designs. The separation of transmitter and
receiver functions allows addition of more receivers at one
end of the biphase line without the necessity of adding un-
used transmitters. This is advantageous specifically in con-
trol units where typically biphase data is multiplexed over
many biphase lines and the number of receivers generally
outnumber the number of transmitters. The separation of
transmitter and receiver function provides an additional ad-
vantage in flexibility of data bus organization. The data bus
outputs of the receiver are TRI-STATE®, thus enabling the
bus configuration to be organized as either a common trans-
mit/receive (bi-directional) bus or as separate transmit and
receive busses for higher speed.

Features

m DP8341 receivers ten (10).bit data bytes and conforms
to the IBM 3270 Interface Display System Standard

W Separate receiver and transmitter provide maximum
system design flexibility

H Even parity detection

] High sensitivity input on receiver easily interfaces to
coax line ’

@ Standard TTL data input on receiver provides general-

" ized transmission line interface and also provides

" hysteresis

m Data holding register

B Multi-byte or single byte transfers

m TRI-STATE receiver data outputs provide flexibility for
common or separated transmit/receive data bus
operation o

m Data transmission error detection or receiver provides

.. for both error detection and error type definition

| Bi-polar technology provides TTL input/output compati-
bility with excellent drive characteristics

B Single +5V power supply operation

Connection Diagram

Dual-In-Line Package

\/
RECEIVER DISABLE —] 1 24 |— Vg
+AMPLIFIER INPUT ~— 2 23— o1y
~AMPLIFIER INPUT — 3 22 |— 0010
DATA (TTL) —{ 4 21 }— D0g
DATA CONTROL — 5 20 }— oo
cLock —{6 19 |— 007
RECEIVER ACTIVE — 7 18 |— D0g
B - ERROR —18 1 t D05
‘ REGISTER READ — 9 16 }— 0oy
DATA AVAILABLE —] 10 15 | 003
OUTPUT CONTROL — 11 . 14}—no2
GND —{ 12 13 |— oUTPUT ENABLE
. ' . TUL/F/5238-2
v~ Top View
_ Order Number DP8341N
See NS Package Number N24A
FIGURE 1




Block Diagram

RECEIVER
cLock STARTING/ENDING ACTIVE
SEQUENCE
DATA DETECTOR
contagt ————— : _____1
DATA (TTL) _M
MUX DATA SERIAL DATA
AND DEMOD. SHIFT REGISTER
CONTROL L0GIC
AMPLIFIER
. B i
REDISTER
HOLDING REGISTER READ
§ LOADING LOG DATA
I [—> AVAILABLE

RECEIVER
DISABLE

ERROR DETECTION
AND IDENTIFICATION
LOGIC

ERROR OUTPUT

FIGURE 2. DP8341 Serial Bi-Phase Recelver/Decoder Block Diagram

Block Diagram Functional Description

Figure 2 is a block diagram of the DP8341. This chip is
essentially a serial in/parallel out shift register. However,
the serial input data must conform to a very specific format
(see Figures 3-5). The message will not be recognized un-
less the format of the starting sequence is correct. Devia-
tions from the format in the data, sync bit, parity or ending
sequence will cause an error to be detected, terminating the
message.

Data enters the receiver through the differential input ampli-
fier or the TTL Data input. The differential amplifier is a high
sensitivity input which may be used by connecting it directly
to a transformer coupled coax line, or other transmission
medium. The TTL Data input provides 400 mV of hysteresis
and recognizes TTL logic levels. The data then enters the
demodulation block.

The data demodulation block samples the data at eight (8)
times the data rate and provides signals for detecting the
starting sequence, ending sequence, and errors. Detection
of the starting sequence sets the Receiver Active output
high and enables the input shift register.

As the ten bits of data are shifted into the shift register, the
receiver will verify that even parity is maintained on the data
bits and the sync bit. After one complete data byte is re-
ceived, the contents of the input shift register is parallel
loaded to the holding register, assuming the holding register
is empty, and the Data Available output is set. If the holding
register is full, this load will be delayed until that register has
been read. If another data byte is received when the shift

—J Y

{7} 3

oUTPUT
| |~ contROL

TRI-STATE® — JUTPUT
QUTPUT BUFFERS ENABLE
]

PARALLEL OUTPUT DATA
TL/F/5238-3

register and the holding register are full a Data Overflow
Error will be detected, terminating the message. Data is
read from the holding register through the TRI-STATE Out-
put Buffers. The Output Enable input is the TRI-STATE con-
trol for these outputs and the Register Read input signals
the receiver that the read has been completed.

When the receiver detects an ending sequence the Recsiv-
er Active output will be reset to a logic “0" indicating the
message has been terminated. A message will also termi-
nate when an error is detected. The Receiver Active output
used in conjunction with the Error output allows quick re-
sponse to the transmitting unit when an error free message
has been received.

The Error Detection and Identification block insures that val-
id data reaches the outputs of the receiver. Detection of an
error sets the Error output to a logic “1"” and resets the
Receiver Active output to a logic “‘0"” terminating the mes-
sage. The error type may be read from the data bus outputs
by setting the Output Control input to logic “0" and enabling
the TRI-STATE outputs. The data bit outputs have assigned
error definitions (see error code definition table). The Error
output will return to a logic 0" when the next starting se-
quence is received, or when the error is read (Output Con-
trol to logic “0" and a Register Read performed).

The Receiver Disable input is used to disable both the am-
plifier and TTL Data receiver inputs. It will typically be con-
nected directly to the Transmitter Active output of the
DP8340 transmitter circuit (see Figure 12).

LbE8dA




- DP8341

Detailed Functional Pin Description

RECEIVER DISABLE

This input is used to disable the receiver’s data inputs. The
Receiver Disable input will typically be connected to the

Transmitter Active output of the DP8340. However, at the .

system controller it is necessary for both the transmitter and
receiver to be active at the same time in the loop-back
check condition. This variation -can be-accomplished with
the addition of minimal external logic.

Truth Table
Recelver Disable " Datalnputs
Logic 0"~ . Active
Logic “1” Disabled
AMPLIFIER INPUTS

The receiver has 4 differential input amplmer which may be
directly connected to the transformer coupled coax line. The
amplifier may also be connected to, a differential type TTL
line. The amplmer has 20 mV of hysteres:s

DATA INPUT’

This input can be used either as an alternate data input or
as a power-up check input. If the system designer prefers to

use his own amplifier, instead of the one provided on the”

receiver, then this TTL input may be used. Using this pin as
an alternate data input allows self-test of the peripheral sys-
tem without disturbing the transmission line.

DATA CONTROL

ThIS input is the control pin that se|ects which of the mputs
are used for data entry to the receiver.

Truth Table
DataControl " Datainput To
s obogictf0” o - [y Data Input -
Logic “1” Amplifier Inputs

Note: This input is also used for lestmg When the input voltage is ralsed to
7.5V the chip resets. .

B

CLOCK INPUT

The input is the internal clock of the receiver. It must be set
at eight.(8) times the line data bit rate. For the IBM 3270
Standard, this. frequency is 18.87 MHz or a data bit rate of
2.358 MHz. The crystal-controlled oscillator provided in the

DP8340 transmitter also operates at this frequency. The

" Clock Output of the transmitter is designed to directly drive

the receiver’s Clock Input. In addition, the receiver is de-
signed to operate correctly to a data bit rate of 3.5 MHz.

RECEIVER ACTIVE

"The purpose of this output is to inform the external system
-when the DP8341 is in the process of receiving a message.

This output will transition to a logic ““1” state after the re-
ceipt of a valid starting sequence and transition to logic “0”
when a valid ending sequence is received or an error is
detected. This output combined with the Error output will
inform the operating system of the end of an error free data
transmission.

ERROR

The Error output transitions to a logic “1” when an error is
detected. Detection of an error causes the Receiver Active
and the Data Available outputs to transition to a logic “0”.
The Error output returns to a logic “0” after the error regis-
ter has been read or when the next starting sequence is
detected.

REGISTER READ

The Register Read input when driven to the logic “0” state
signals the receiver that data in the holding register is being
read by the external operating system. The data present in
the holding register will continue to remain valid until the
Register Read input returns to the logic “1” condition. At
this time, if an additional byte is present in the input shift
register it will be-transferred to the holding register, other-
wise the data will remain valid in the holding register. The
Data Available output will be in the logic “0” state for a
short interval while a new byte is transferred to the holding
register after a register read.

DATA AVAILABLE

This output indicates the existence of a data byte within the
output holding register. It may also indicate the presence of
a data byte in both the holding register and the input shift
register. This output will transition to the logic “1” state as
soon as data is available and return to the logic “0” state
after each data byte has been read. However, even after the
last data byte has been read and the Data Available output
has assumed the logic ‘0" state, the last data byte read
from the holding register will remain until new data has been
received.




Detailed Functional Pin Description (continuea)

OUTPUT CONTROL
The Output Control input determines the type of information

fined in the table below. The Output Control input is the
multiplexer control for the Data/Error bits.

appearing at the data outputs. In the logic **1” state data will

Error Code Definition

appear, in the logic 0" state error codes are present.
Data Bit Error Type
Truth Table Do2 Data Overflow (Byte not
Output Control Data Qutputs removed from holding register
Logic “0” Error Codes when it and the input shift
o register are both full and new
Logic "1 Data data is received)
DO3 Parity Error (Odd parity detected)
OUTPUT ENABLE - —
The Output Enable input controls the state of the Do4 Tra.nsmnt Check conditions
TRI-STATE Data outputs. (existence of errors on any or all
of the following data bits: DO3,
Truth Table DOS5, and DO6
Output Enable TRI-STATE DO5 An invalid ending sequence
Data Outputs ” . .
- - DOs6 Loss of mid-bit transition
Logic “0 Disabled detected at other than normal
Logic “1" Active ending sequence time
DO7 New starting sequence detected
DATA OUTPUTS before data byte in holding
The DP8341 has a ten (10) bit TRI-STATE data bus. Seven register has been read
bits are multiplexed with error bits. The error bits are de- DOs8 Receiver disabled during
receiver active mode
Message Format
Single Byte Transmission
mAnsmsusEmu Tr"s“n"ﬂﬁﬂ"
START SEQUENCE PARITY— ERMINATIO
IDLE LINE CODE | SYNC ENDING | _IDLE e
——| QUIESCE -BIT DATA BYTE —_—
S POESEE | wioLarion | “BrT [10-Bf SEQUENCE
TRANSMISSION TRANSMISSION
START TERMINATION
Multi-Byte Transmission
PARITY SYNCBIT  PARITY
BYTE1™ § | BYIE2 BYTE X
IDLE LINE CODE | SYNC|_ 1st 10-BIT 20d 10-BIT y)  BYTE ENDING | _OLE
S_’ QUESCE | vioamion | BIT [~ “BiE & ~“"hme 0 X SEQUENCE | —

FIGURE 3. IBM 3270 Message Format

TL/F/5238-4
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Message Format (continued)

ENDING

LINE QUIESCE SEQUENCE

VIDLATION

SYNC PARITY

RECEIVER l
ACTIVE L_____
DATA
AVAILABLE
REGISTER
READ 1.'

FIGURE 4a. Single Byte Message

TL/F/5238-5

S 0 P 1 O 11 1

CODE | | | ENDING
VIOLATION | 1st BYTE i 2nd BYTE [ eoe I LAST BYTE [ SEQUENCE

LINE QUIESCE
RECEIVER ] eee .
ACTIVE '_—
LR
AAILABLE [ l Ll L

REGISTER ese
READ 1]

FIGURE 4b. Multi-Byte Message

L1 U

TL/F/5238-6

CODE LEHRUR DETECTED
VIOLATION CORRECT DATA BYTE —————=| |

g 1 |

LINE QUIESCE

DATA I_ - I
AVAILABLE
ERROR I I

REGISTER
READ LI

OUTPUT
CONTROL |—_|
TL/F/5238-7
FIGURE 5. Message with Error
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Absolute Maximum Ratings (ote 1) : : S
If Military/Aerospace specified devices are required, Maximum Power Dissipation* at 25°C ey
please contact the National Semiconductor Sales Dual-In-Line Package . 2237 mW
Office/Distributors for availability and specifications. *Derato Dual-In-Line package 17.9 mW/°C above 25°C.
Supbly Voltage, Vcc v . .
Input Voltage +5.5V Operating Conditions
Output Voltage 5.25V Min Max Units
Storage Temperature Range —~65°Cto +150°C Supply Voltage, (Vcc) 4.75 5.25 v
Lead Temperature (Soldering, 10 seconds) 300°C Ambient Temperature, (Ta) o +70 °C
Electrical Characteristics (Notes 2, 3,and 5)
Symbol Parameter Conditions Min Typ Max Units
ViH Input High Level 2.0 \
ViL Input Low Level ) 0.8 \
ViH-ViL Data Input Hysteresis (TTL, Pin 4) .20 0.4 \
VoLamp Input Clamp Voltage IIN= —12mA } -0.8 -1.2 \
IH Logic “1” Input Current Vee = 5.25V, V|y = 5.25V co20 40 pA
[T Logic *“0” Input Current Vce = 5.25V, V| = 0.5V —-20 —250 nA
VoH Logic “1” Output Voltage loq = —100 pA . 3.2 3.9 ]V
loH = —1mA 25 3.2 v
VoL Logic “0" Output Voltage loL=5mA .0.35 0.5 \
los Output Short Circuit Current Vce = 5V, Vour = OV 10 —20 ~100 mA
. (Note 4)
loz TRI-STATE Output Current Vee = 5.25V, Vg = 2.5V —40 1 +40 pA
Vee = 5.25V, Vg = 0.5V —40 -5 +40 RA
AHys Amplifier Input Hysteresis 5 20 30 mv
Icc Power Supply Current Vee = 5.25V 160 250 mA
Timing Characteristics (Notes 2,6, 7, and 8)
Symbol Parameter Conditions Min Typ Max Units
Tp1 Outpyt Data to Data Available 5 20 40 ns
Positive Edge
Tp2 Register Read Positive Edge to Data
Available Negative Edge 10 2 48 ns
Tos Error l?osmve Edge to Data Available 10° ) 30 50 ns
Negative Edge
Tps Error I?osmve Edge to Receiver Active 5 20 40 ns
Negative Edge
Tps Reglst'er Read Positive Edge to Error 20 .45 75 ns
Negative Edge
Tps Delay from C?utput Control to Error Bits 5 20 50 ns
from Data Bits
Tp7 Delay from Qutput Control to Data Bits 5 20 50 ns
from Error Bits
Tps First Sync Bit Positive Edge to Recsiver 35XT ns
Active Positive Edge +70




DP8341

Tlming Characteristics (Notes 2, 6, 7, and 8) (Continued)

Symbol Parameter Conditions Min Typ Max Units

Tpe Receiver Active Positive Edge to First Data @2 xT ns
Available Positive Edge

To1o Negative Edge of Ending Sequence to 1M15XT ns
Receiver Active Negative Edge + 50

tp11 Data Control Set-Up Multiplexer Time Prior 40 30 ns
to Receiving Data through Selected Input

Tewi Register Read (Data) Pulse Width 40 30 ns

Tewz Register Read (Error) Pulse Width 40 30 ns

Tpws Data Available Logic “0" State between 25 45 ns
Data Bytes .

Ts Output Control Set-Up Time Prior to 0 _s5 ns
Register Read Negative Edge

TH Output Control Hold Time After the 0 _s5 ns
Register Read Positive Edge

Tze Delay from Output Enable to Logic “1” or Load Circuit 2 25 as ns
Logic “0" from High Impedance State

Tez Delay from Output Enable to High Imped- Load Circuit 2

i g L sy 25 35 ns

ance State from Logic 1" or Logic 0

Fmax Data Bit Frequency {Clock Input must be (Note 9) .
8 X the Data Bit Frequency) oe 35 MBits/s

Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device
should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device operation.

Note 2: Unless otherwise specified, min./max. limits apply across the 0°C to +70°C temperature range and the 4.75V to 5.25V power supply range. All typical
values are for Ta = 25°C and Vg = 5.0V.

Note 3: All currents into device pins are shown as positive; all currents out of device pins are shown as negative; all voltages are referenced to ground, unless
otherwise specified. All values shown as max. or min. are so classified on absolute value basis.

Note 4: Only one output at a time should be shorted.

Note 5: Input characteristics do not apply to amplifier inputs (pins 2 and 3).

Note 6: Unless otherwise specified, all AC measurements are referenced to the 1.5V level of the input to the 1.5V level of the output and load circuit 1 is used.
Note 7: AC tests are done with input pulses supplied by generators having the following characteristics: Zoyt = 50Q and T, < 5 ns, T < 5 ns.

Note 8: T = 1/(clock input frequency), units for “T"" should be ns.

Note 9: 28 MHz clock frequency corresponds to 3.75% jitter when referenced to Figure 10.

vee vee

R =2k Rt=1k

15pF 15pF ZR2=2k

‘ TL/F/5238-8
Load Circuit 1 Load Circuit 2

FIGURE 6. Test Load Circuits




Timing Waveforms

) {
ouTPUT 7&
ENABLE I B

lvesda

TZE
002-D01
Beiool zroa
(OUTPUT CONTROL =Hi) -

'& 01
DATA |
AVAILABLE I
I— lpw1~| L— Tn2
REGISTER
READ

FIGURE 7. Data Sequence Timing

DATA :
AVAILABLE
lq—— To3 4
RECEIVER I
ACTIVE

/ \\

TL/F/5238-9

|~ TD5 >
REGISTER I
READ
8 —» |<~—- Tpw2 —->|<— TH —-.l
QUTPUT
CONTROL
LTDB+ < Tp7 |

D02-008 DATA BITS X ERROR BITS x DATA BITS

FIGURE 8. Error Sequence Timing

TL/F/5238-10

RECEIVER I 2
ACTIVE | B
oy
DATA
AVAILABLE Y |

TL/F/5238-11
FIGURE 9. Message Timing




DP8341

Timing Waveforms (continued)

[+ 8T£(T—25n8) =~ 1
CLOCK INPUT FREQUENCY

1.3V MAX.

AT (T-2505) —= «—
C ' 40mv MIN, VIN+

~AUmY MIN.
—1.3v MAX, VIN+

FIGURE 10. Data Waveform Constraints: Amplifier Inputs

T (T 25 n5)— ; .
AT 2 (T 25085) —— | = TLOCK INPUT FREQUENCY
—{—I\._—{_—\——

Jj) Y A

Note: [T, — T} < 10ns

'FIGURE 11. Data Waveform Constraints: Data Input (TTL)

TL/F/5238-12

TL/F/5238-13
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Typical Applications

lvesda

18.867 MHz (NOTE 1)
Al e

| X1 X2
PARITY CONTROL

Il AUTO RESPONSE

DATA

DP8340 >
TRANSMITTER/ DATA | TRANSLATION
ENCODER DELAY LoGiC

L FIG. 14

REG FULL
l‘——‘ COAX
AGB2A/U
l TRANSMITTER
ACTIVE

DATA BUS D2-D11

| REGLOAD

CLOCK

 DISABLE

&
<«

DATA

RECEIVER l
AVAILABLE |

ERROR N

OUTPUT CONTROL DPB341 ' 1:1:1 PULSE
BI-PHASE TRANSFORMER
|—————> RECEIVER/ INPUT TRANS
DECODER :

OUTPUT ENABLE -IN

SYSTEM INTERFACE (3274, 3276, 3278)

REG READ

| RECEIVER ACTIVE
—

TL/F/5238-14
Note 3: Crystal manufacturers: Midland Ross Corp.

NEL Unit Part No. NE18A (C2560N) @ 18.867 MHz
The Viking Group Part No. VXB-46NS @ 18,867 MHz. Located in San Jose, CA.

FIGURE 12. Typical Application for IBM 3270 Interface

vee
1k
1k
1k
ViNe —4
VIN-

= = TL/F/5238-15
FIGURE 13. Equivalent Circuit for DP8341 Input Amplifier
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Typical Applications (continued)

4
DATA ! 3 :
DELAY | |3
i (IS
- A B | 3 1 ¢ TINOTE2)
E AT >_|._>_ I SA.A.Av
% Lq
g | | SR 90Q COAX
H I | gg $ 510 (RG62A/U)
s B 1 AAA ® 3
g l T™VV¥y
g | ® :
S < Ré
z | I %50 S 120
A Se
| _D | A +IN
ol 12 Comecrmo !
TRANSMITTER ] DP8341
{ ACTIVE L N RECEIVER
TTIvT -
GND

TL/F/5238-16
Note 1: Resistance values are in 2, £5%, VW

Note 2: T1 is a 1:1:1 pulse transformer, Lyyy = 500 pH for 18 MHz system clock
Pulse Engineering Part No. 5762/Surface Mount, 5762M/PE-85762
Valor Electronics Part No. CT1501
Technitrol Part No. 11LHA or equivalent transformers

FIGURE 14. Translation Logic

IDEAL [
WAVEFORM
AT TRANSMITTER
END OF CABLE
Y VIDEAL

ACTUAL | I | |
WAVEFO
] VREAL =(95%) VIDEAL

AVEFORM
AT TRANSMITTER
END OF CABLE

TL/F/6238-17

*To maintain loss at 95% of ideal sig- Note 1: Less inductance will cause greater ampli-

nal, select transformer inductance tude attenuation
such that: Note 2: Greater inductance may decrease signal

_ 10,000 ¢ _ rise time slightly and increase ringing, but these
Loving = Tox CLK = System Clock effects are generally negligible.

Frequency
(e.g., 18.87 MHz)

EXAMPLE:

10,000
L = ———— —> L(MIN) = 530,

18.87x 106 (MIN) mH

FIGURE 15. Transformer Selection
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DP8342 High-Speed 8-Bit Serial Transmitter/Encoder

General Description Features L

The DP8342 generates a complete encoding of parallel 8 Eight bits per data byte transmission

data for high speed serial transmission. It generates a five W Single-byte or multi-byte transmission

bit starting sequence, three bit code violation, followed by a  m Internal parity generation (even or odd)

syn bit and eight bit per byte of data plus a parity bit. A w Internal crystal controlled oscillator used for the genera-
three-bit ending code signals the termination of the trans- tion of all required chip timing frequencies

mission. The DP8342 adapts to generalized high speed seri- Clock output directly drives receiver (DP8343) clock in-
al data transmission as well as the coax lines at a maximum put :

datarate of 3.5 MHz. m Input data hold register

The DP8342 and its complementary chip, the DP8343 (re- g Automatic clear status response feature
ceiver/decoder) have been designed to provide maximum
flexibility in system designs. The separation of the transmit- ! ! : "
ter receiver functions provides convenient addition of more b-phase f:oax line or general transmission media
receivers at one end of a biphase line without the need of ™ <2 NS driver output skew ) )
unused transmitters. This is specifically advantageous in ™ Bipolar technology provides TTL input/output compati-

m Line drivers at data outputs provide easy interface to

control units where typical biphase data is multiplexed over bility ]
many biphase lines and the number of receivers generally ~® Data outputs power up/down glitch free
exceeds the number of transmitters. B Internal power up clear and reset

m Single +5V power supply

Connection Diagram S PIP

Dual-In-Line Package

OUTPUT ENABLE —] 1 24 f— Ve
BYTE CLK —] 2 23 |— REGLOAD - - R
© e —{3 22— REGFULL IR A
BIT7 —{4 ‘21 |— AUTO RESPONSE
BIT6 —{5 20 |— TRANSMITTER ACTIVE
BIT5 =6 19 {— RESET
BIT4 —{7 18 [~ EVEN/ODD o , e
BIT3 ~—138 17[—|3Tnur- : T
BIT2 ~—]g 16 |— DATAOUT - SIS RN '
BT 1 —] 10 15 }— DATA DELAY I "
CLKOUT ~—{ 11 14— x2 L o
GND =] 12 13f—x o RN
' TL/F/5236-1
FIGURE1 - \ R
Order Number DP8342N e

See NS Package Number N24A
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DP8342

Block Diagram

CLOCK TRANSMITTER  EVEN/ODD  REGISTER
vee QUTPUT RESET ACTIVE PARITY T0AD FNE
Lee } | } |
REXT |
lw,—h»xz ‘
EXTERNAL RYSTA
CRYSTAL ] = sk, CONTROL LOGIC
T———i—» X1
: L 5 syreclox
—D—— DATA

QUTPUT SHIFT

REGISTER AND oo | -

FORMAT LOGIC | o

CONTROL r—D—L A
PARITY BUS oureuT Xed
GENERATION Qurut
| weur noLoing
REGISTER QUTPUT ENABLE
i ia BITS
REGISTERS  BIT1TOBITS
FULL DATA INPUTS
TL/F/5236-2
FIGURE 2

Functional Description

Figure 2 is a block diagram of the DP8342 Biphase Trans-
mitter/Encoder. The transmitter/encoder contains a crystal
oscillator whose input is a crystal with a frequency eight (8)
times the data rate. A Clock Output is provided to drive the
DP8342 receiver/decoder Clock Input and other system
components at the oscillator frequency. Additionally, the os-
cillator drives the control logic and output shift register/
format logic blocks.

Data is parallel loaded from the system data bus to the
transmitter/encoder’s input holding register. This data is in
turn loaded by the transmitter/encoder to its output shift
register if this register was empty at the time of the load.
During this load, message formatting and parity are generat-
ed. The formatted message is then shifted out at the bit rate
frequency to the TTL to Biphase block which generates the
proper data bit formatting. The data outputs, DATA, DATA,
and DATA DELAY provide for flexible interface to the trans-
mission medium with little or no external components.

The control Logic block interfaces to all blocks to insure
proper chip operation and sequencing. It controls the type
of parity generation through the Even/Odd Parity input. An
additional feature provided by the transmitter/encoder is

the Reset and Output-TRI-STATE® capability. Another fea-
ture of the DP8342 is the Byte Clock output which keeps
track of the number of bytes transferred.

The transmitter/encoder is also capable of internal TT/AR
(Transmission Turnaround/Auto Response). When the
Auto-Response (AR) input is forced to the logic “'0” state,
the transmitter/encoder responds with clean status (all ze-
ros on data bits).

Operation of the transmitter/encoder is automatic. After the
first data byte is loaded, the Transmitter Active output is set
and the transmitter/encoder immediately formats the input
data and serially shifts it out its data outputs. If the message
is a mutli-byte message, the internal format logic will modify
the message data format for multibyte as long as the next
byte is loaded to the input holding format logic will modify
the message data format for multibyte as long as the next
byte is loaded to the input holding register before the last
data bit of the previous data byte is transferred out of the
internal output shift register. After all data is shifted out of
the transmitter/encoder the Transmitter Active output will
return to the inactive state.
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Detailed Pin/Functional Description

CRYSTAL INPUTS X1 AND X2

The oscillator is controlled by an external, parallel resonant
crystal connected between the X1 and X2 pins. Normally, a
fundamental mode crystal is used to determine the operat-
ing frequency of the oscillator; however, over-tone mode
crystals may be used. .

CRYSTAL SPECIFICATIONS (PARALLEL RESONANT)

Type <20 MHz AT-cut

or > 20 MHz BT-cut
Tolerance 0.005% at 25°C
Stability 0.01% from 0°C to +70°C
Resonance Fundamental (Parallel)

Maximum Series Resistance Dependent on Frequency

Load Capacitance 15pF

Connection Diagram

70 PIN 22
PN (14) -MIII-> Vo

t:nvsm.
(FIG 18)
T0 PIN X1
PIN (13)
TL/F/5236-3
Freq R [
10 MHz-20 MHz}5000 |30 pF|
>20 MHz 1200]15 pF

If the DP8342 transmitter is clocked by a system clock
(crystal oscillator not used), pin 13 (X1 input) should be
clock directly using a Schottky series (74S) circuit. Pin 14
(X2 input) may be left open. The clocking frequency must be

set at eight times the data bit rate. Maximum input frequen- .

cy is 28 MHz.

CLOCK OUTPUT

The Clock Output is a buffered output derived directly from
the crystal oscillator block and clocks at the oscillator fre-
quency. It is designed to directly drive the DP8343 receiver/
decoder Clock Input as well as other system components.

REGISTERS FULL .
This output is used as a flag by the external operating sys-
tem. A logic ““1” (active state) on this output indicates that
both the internal output shift register and the input holding
register contain active data. No additional data should be
loaded until this output returns to the logic “0" state (inac-
tive state).

" (For 20 MHz, 50Q)

TRANSMITTER ACTIVE

This output will be in the logic /1" state while the transmit-
ter/encoder is about to transmit or is in the process of trans-
mitting data. Otherwise, it will assume the logic “0” state
indicating no data presently in euther lhe input holding or

_output shift registers.

REGISTER LOAD

The Register Load input is used to load data from the Data
Inputs to the input holding register. The loading function is
level sensitive, the data present during the logic 0" state of
this input is loaded, and the input data must be valid before
the logic “0” to logic ““1” transition. It is after this transition
that the transmmer/encoder begms formattlng of data for
serial transmnssnon

AUTO RESPONSE (TT/AR)

This input provides for automatic clear data transmission (all
bits in logic ““0”) without the need of loading all zero's.
When a logic “0"” is forced on this input the transmitter/en-
coder immediately responds with' transmission :of, ‘‘clean
status”. When this input is in the logic “1” state the trans-
mitter/encoder transmits data entered on the Data Inputs.

EVEN/ODD PARITY

This input sets the internal logic of the DP8342 transmitter/
encoder to generate either even or odd parity for the data
byte in the bit 10 position. When this pin is in the logic “0"
state odd parity is generated. In the logic “1” state even
parity is generated. This feature is useful when the control
unit is performing a loop back check and at the same time
the controller wishes to verify proper data transmission with
its receiver/decoder.

SERIAL OUTPUTS—DATA, DATA, AND DATA DELAY

These three output pins provide for convenient application
of data to the Bi-Phase transmission line. The Data outputs
are a direct bit representation of the Biphase data while the
Data Delay output provides the necessary increment to
clearly define the four (4) DC levels of the pulse. The DATA
and DATA outputs add flexibility to the DP8342 transmitter/
encoder for use in high speed differential line driving appli-
cations. The typical DATA to DATA skew is 2 ns.

RESET

When a logic “0” is forced on this input, all outputs except
Clock Output are latched low.

" OUTPUT ENABLE

When a logic “0” is forced on this input the three serial data
outputs are in the high impedence state.

BYTE CLOCK

" This pin registers a pulse at the end of each byte transmis-

sion. The number of pulses registered corresponds to the
number of bytes transmitted.

Zvesda
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DP8342

Message Format
Single Byte Transmission

TRANSMISSION TRANSMISSION
START SEQUENCE
SEQUEN( PARITY — SEQUENCE
1DLE LINE - IDLE
g———-— QUIESCE | ,CODE | SINC| g gir oava BYTE sENaING, ——-—8
PATTERN
TRANSMISSION TRANSMISSION
START TERMINATION
Multi-Byte Transmission
PARITY SYNCBIT  PARITY
BYTE1™ |} | BYTEZ2 BYTEX™}
DLE | ke CODE | SYNC | 151 8T o) | 200 GBT 3 BYTE_| ENDING | _IDLE
| SMESCE | violaTion | BIT [~ BYTE BYTE X SEQUENCE |~
TL/F/5236-4
FIGURE 3
Functional Timing Waveforms
L J— A 1
REG FULL » L
2
BYTECLOCK 5 1

DATA DELAY ‘
l1|1|1‘1|1|consvmunou:#c|n 1 o|1 nl
By BIT BT
‘ 1 T 8 panmy
STARTING SEQUENCE ————— ENDING
sarermTy | SEQUEKCE

FIGURE 4. Overal! Timing Waveforms for Single Byte

mewan  LJ ®

™ A

m____ﬂJ'LI'LFU‘u—L_FL_I'*?'IJ'l_lF*'I_I'I__i :

DATA

[ R R I
LT rrire o L i, L
l 1 | 1 l 1 | 1 | 1 |wnswoumuu xu"clo |s:1#c|o ,1 0 |

DATA DELAY

ENDING
SEQUENCE

nlnzzmmr n:r??mm

STARTING SEQUENCE
8 BIT + PARITY 8 BIT + PARITY

FIGURE 5. Overall Timing Waveforms for Multi-Byte

© TL/F/5236-5

TL/F/5236-6
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallability and specifications.

Maximum Power Dissipation* at 25°C
Cavity Package
Dual-In-Line package

2237 mW
2500 mwW

ehesdad

Supply Voltage, Veo 7v *Derate cavity package 14.9 mW/°C above 25°C; derate dual in line pack-
age 20 mW/°C above 25°C.
Input Voltage 5.5V
Output Voltage 5.25v Operating Conditions
Storage Temperature Range —65°Cto +150°C Min Max Units
Lead Temperature (Soldering, 10 sec.) 300°C Supply Voltage, (Vco) 4.75 5.25 \
Ambient Temperature, Tp 0 +70 °C
Electrical Characteristics (Notes2and 3)
Symbol Parameter Conditions Min Typ Max Units
ViH Logic “1" Input Voltage (All Inputs Except X1 and X2)| Vge = 5V 2.0 \'/
ViL Logic “0” Input Voltage (All Inputs Except X1 and X2)| Vgc = 5V 0.8 \
VeoLamp Input Clamp Voltage (All Inputs Except X1 and X2) IIN= —12mA —0.8 —-1.2 \
hH Logic “1” Register Load Input Vge = 5.25V 0.3 120 nA
Input Current All Others Except X1 and X2 ViN = 5.25V 0.1 40 A
e Logic “0” Register Load Input Vgce = 5.25V -15 ~300 nA
Input Current All Inputs Except X1 and X2 ViN = 0.5V -5 —100 pA
VOH1 Logic “1"" All Outputs Except CLK OUT, loy = —100 pA 3 390 v
DATA, DATA, and DATA DELAY Ve = 4.75V i i
loH = —1mA 2.5 3.4 \'
VoHz Logic “1" for CLK OUT, DATA, Vee = 4.75V 26 3.0 v
DATA, and DATA DELAY Outputs loH = —10mA i i
VoL1 Logic “0" All Outputs Except CLK OUT, Vcc = 4.75V 0.35 05 v
DATA, DATA, and DATA DELAY loL = 5mA ' i
VouLz Logic “0" for CLK OUT, DATA Veec = 4.75V 04 06 v
DATA, and DATA DELAY Outputs loL = 20 mA ) )
los1 Output Short Circuit Current for All Except (Note 5)
CLK OUT, DATA, DATA, and DATA Vout = OV -10 —30 —-100 mA
DELAY Outputs
los2 Output Short Circuit Current DATA, (Note 5) _ _ _
DATA, and DATA DELAY Outputs Vourt = OV 50 140 350 mA
loss Qutput Short Circuit Current for CLK OUT (Note 5) —30 —90 —200 mA
Vout = 0V
lcc Power Supply Current Vcc = 5.25V 170 250 mA

Timing Characteristics vcc = 5v 5%, Ta = 0°C to 70°C, Oscillator Frequency = 28 MHz (Notes 2 and 3)

Symbol Parameter Conditlons Min Typ Max Units
tpd1 REG LOAD to Transmitter Active (TA) Load Circuit 1
" . 60 90 ns
Positive Edge Figure 6
tod2 REQ ‘LOAD to Register Full; Lgad Circuit 1 45 75 ns
Positive Edge Figure 6
tpd3 TA to Register Full; Load Circuit 1
Negative Edge Figure 6 40 70 ns
tpda Positive Edge of REG LOAD to Load Circuit 2 50 80 ns
Positive Edge of DATA Figure 9
t REG LOAD to DATA; Load Circuit 2
pd5 s
Positive Edge Figure 9 280 380 ns
tpqs HEQ .LOAI5 to DATA DELAY; Lt?ad Circuit 2 150 240 ns
Positive Edge Figure 9
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DP8342

Timing Characteristics (continued)
Veg = 5V £5%, Ta = 0°C to 70°C, Oscillator Frequency = 28 MHz (Notes 2 and 3)

Symbol Parameter Conditions Min Typ Max Units
tpa7 Positive Edge of DATA to Negative Edge Load Circuit 2 70 85 fis
of DATA DELAY Figure 9
tods Positive Edge of DATA DELAY to Negative Load Circuit 2 80 95 ns
Edge of DATA Figure 9 .
todo, Skew between DATA and DATA Load Circuit 2 -
' ) 2 6 ns
tod10 . Figure 9
tpd11 Negative Edge of Auto Response (AR) Load Circuit 1 70 100 ns
to Positive Edge of TA Figure 10 ny
tpd12 Maximum Time Delay to Load Second Byte | Load Circuit 1 4XT - 50 ns. -
- after Positive Edge of REG FULL Figure 8, (Note 7) i .
tod13 X1 to GLK OUT; Positive Edge Load Circuit 2 21 30 ns
. . Figure 11
tod14 - X1 to CLK OUT; Negative Edge Lc?ad Circuit 2 23 a3 ns '
Figure 11 )
todis | Negative Edge of AR to Positive Edge of Load Circuit 1 45 75 ns
REG FULL v Figure 10
“todie Skew between TA and REG FULL during Load Circuit 1
e —— ) .- 50 80 ns
Auto Response Figure 10 :
tpd17 REG LOAD to REG FULL; Positive Edge Load Circuit 1
. ' . 45 75 ns
for Second Byte - : : Figure 7
todis REG FULL to BYTE CLK; Negative Edge Lgad Circuit 1 60 % ns
: Figure 7
todig” REG FULL to BYTE CLK; Positive Edge - Lt_)ad Circuit 1 145 180 ns
Figure 7
tzn Output Enable to DATA, DATA, or DATA CL = 50 pF 25 45 ns
DELAY outputs: HiZ to High Figures 16, 17
tzL Output Enable to DATA, DATA, or DATA CL = 50 pF 15 30 ns
DELAY Outputs; HiZ to High Figures 16, 17
tHz Output Enable to DATA, DATA, or DATA CL = 15pF 65 100 ns
o DELAY Outputs; High to HiZ Figures 16, 17
tz Output Enable to DATA, DATA, or DATA CL = 15pF 45 70 ns
'DELAY Outputs; Low to HiZ Figures 16, 17 ’
towt REG LOAD Pulse Width Figure 12 40 ns
v‘F_"”z First REG FULL Pulse Width (Note 6). L9ad Circuit 1 8XT+60 | 8xT+100 ns
' o Figure 7, (Note 7)
towa . REG FULL Pulse Width Prior to Ending Load Circuit 1 5% B s
--Sequence (Note 6) Figure 7
t%‘;‘ * Pulse Width for AUto Response Figure 10 40 ns
tpus Pulse Width for BYTE CLK Lc?ad Circuit 1 8XT+ ‘30 8x T+ 80 ns
: Figure 7, (Note 7) .
ts Data Setup Time prior to REG LOAD “Figure 12 15 23 ns
'Positive Edge; Hold Time = O ns
t . _Rise Time for DATA, DATA, and DATA Load Circuit 2 7 13 ns
e DELAY.Output Waveform Figure 13
ti Fall Time for DATA, DATA, and DATA Load Circuit 2 5 1 ns
DELAY Output Waveform .. . Figure 13 i -
tr Rise Time for TA and REG FULL L<?ad Circuit 1 20 ' 30 ns
. Figure 14 ) 5
tp Fall Time for TA and REG FULL Lgad Circuit 1 15 25 ns
. Figure 14 ; .
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Timing Characteristics (continueq)
Vec = 5V 5%, T = 0°C to 70°C, Oscillator Frequency = 28 MHz (Notes 2 and 3)

Symbol Parameter Conditions Min Typ Max Units

fmAx Data Rate Frequency .
(Clock Input must be 8 X this Frequency) bC 35 Mbits/s

Cin Input Capacitance—Any Input (Note 4) 5 15 pF

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device

should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device operation.

Note 2: Unless otherwise specified, min/max limits apply across the 0°C to +70°C temperature range and the 4.75V to 5.25V power supply range. All typical

values are for TA = 25°C and V¢ = 5.0V.

Note 3: All currents into device pins are shown as positive; all currents out of device pins are shown as negative; alf voltages are referenced to ground, unless

otherwise specified. All values shown as max or min are so classified on absolute basis.

Note 4: Input capacitance Is guaranteed by periodic testing. frest = 10 kHz at 300 mV, T = 25°C.
Note 5: Only one output should be shorted at a time.

Note 6: T = 1/(Oscillator Frequency). Unit for T should be in ns. B = 8T.

Note 7: Oscillator Frequency Dependent.

Timing Waveforms (continued)

e I

3v

1.5

ov

tpd2

0 -
REG TOAD \
—1tpdt
e 02— Vo
A — 50%
VoL
——I 1pd3
—— VOH
— 50%
{3 towd
e— tpd19

TL/F/5236-7

REG FULL
voL
< thw2

———— VOH
BYTE CLOCK — 50%
YoL

— lpw5

FIGURE 6. Single Byte Transfer
& s L
REG LOAD 1.5V

TA

REG FULL

BYTE CLX

FIGURE 7. Two-Byte Transfer
RETTOAD _—\_/

PN

\

oo/

53
—

—

tpd12

REG FULL 50%

WINDOW
T0 LOAD MULTI-BYTE DATA —>
15%1xB

FIGURE 8. Maximum Window to Load Multi-Byte Data

v

VoH

VoL

TL/F/5236-9

TL/F/5236-8
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DP8342

Functional Timing Waveforms (continued)

- v
. REGTOAD »_—\_71 50% 1.5 :
. o
,
DATA
DATA
DATA DELAY
TL/F/5236-10
FIGURE 9. Three Serial Outputs
thwd —»|
v
AR 1.5¢ v
: X 1.5v
— =—1tpd11
VoH tpd 13— ~tpd14
T 50% — VoH
: VoL CLK DUT 0%
—'I ~—tpd15 — |—tpa16 ) VoL
REG FULL - : Vou TL/F/5236-12
So% w FIGURE: 11. Clock Pulse
L .

" FIGURE 10. Auto-Response

| e e
X

TL/F/5236-13

DATA

FIGURE 12. REG LOAD

je— ti2

TL/F/5236-15

FIGURE 14. Rise and Fall Time Measurement
for TA and REG FULL

TL/F/5236-11

o C TL/F/5236-14
FIGURE 13. Output Waveform for DATA, DATA,
DATA DELAY (Load Circuit 2)-

RL=2k

TL/F/5236-16
Load Circuit 1 Load Circuit 2
FIGURE 15. Test Load Circuits
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Timing Waveforms (continued)

Typical Applications

SYSTEM INTERFACE BUS

vce

4.7K

I cL 2.7K

TL/F/5236-17
FIGURE 16. Load Circuit for Output TRI-STATE Test

TL/F/5236-18

: vou
OUTPUT ENABLE 50%
voL
vou — - {42 — “— {8 Vou
ATA OUTPUTS VoH-0.5V "~ HIGH Z CV(m-u.sv
o v VoL }vuun.sv ;cvouﬂ.ﬁv voL
_.l — 112 — «— tzn
FIGURE 17. TRI-STATE Test
28 MHz MAX. (NOTE 3)
l:| l—O vee
X1 X2
RESET
AUTO RESPONSE DATA
0P8342 DAR | ITERPACE TRANSHISSION
REG LOAD aansmiTTens  FRERAY L Tingic - fa MEDIUM
REG FULL ENCODER DATA FIG. 19
BYTE CLOCK COAX LINE (FIG. 19)
TWISTED PAIR LINES
FIBER-OPTIC
TRANSMITTER MAGNETIC
. ACTIVE INFRARED
DATA BUS D1-D8 8 ol
= ULTRASONIC
RECEIVER AUDIO
oATA  DisKeLE CURRENT CARRYING
AVAILABLE
ERROR N
QUTPUT CONTROL DP8343 OPTIONAL
QUTPUT ENABLE RECEIVER/ INTERFACE m
DECODER -IN LOGIC
REG READ
1 RECEIVER ACTIVE
f—————]
]
[}
FIGURE 18

TL/F/5236-19
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Typical Applications continued)

+5V

_ 3 _

r o DSHET 1oa
( oata N1
DELAY >—|—>'1| —|>°—LJWV-| 3

| I
g 1] N8 0 R 1o TINOTE2)
E o D>~ oW
= L4 [
w
S ' ! h 900 COAX
£ { | s |1 % 1 50 (RG62A/U)
g | WA o3
= l ° : < ®
g | | Bs S
E A 150 Se 4

: _b {_;v‘vA +IN 2

TRANSMITTER S 4 _— CONNECT T0
ACTIVE | DP§3A3
L N RECEIVER
T Iy~ -ne
GND

Note 1: Resistance values are in , £5%, Y4W.

TL/F/5236-20

Note 2: T1 is a 1:1:1 pulse transformer, L = 500 uH for 18 MHz to 28 MHz system clock. Pulse Engineering Part No. §762; Technitrol Part No. 11LHA, Valor

Electronics Part No. CT1501, or equivalent transformer.

Note 3: Crystal manufacturer Midland Ross Corp. NEL Unit Part No. NE-18A at 28 MHz.
FIGURE 19. Interface Logic for a Coax Transmission Line

DP8342
TRANSMITTER/
ENCODER

Note: Data rates up to 3.5 Mbits/s at 5000" still apply.

(NOTE)
DATA 1 11
90Q COAX
(RG62 A/U)
DATA e3
TA 2
OE l %02
50
+IN n
CONNECT 10
DP8343
RECEIVER
~IN
6

TL/F/5236-21

FIGURE 20. Direct Interface for a Coax Transmission Line (Non-IBM Voltage Levels)
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Semiconductor

@ National

DP8343 High-Speed 8-Bit Serial Receiver/Declbderl ‘

General Description

The DP8343 provides complete decoding of data for high
speed serial data communications. In specific, the DP8343
receiver recognizes biphase serial data sent from its com-
plementary chip, the DP8342 transmitter, and converts it
into 8 bits of parallel data. These devices are easily adapted
to generalized high speed serial data transmission systems
that operate at bit rates up to 3.5 MHz.

The DPB8343 receiver and the DP8342 transmitter are de-
signed to provide maximum flexibility in system designs. The
separation of transmitter and receiver functions allows addi-
tion of more receivers at one end of the biphase line without
the necessity of adding unused transmitters. This is advan-
tageous in control units where the data is typically multi-
plexed over many lines and the number of receivers gener-
ally exceeds the number of transmitters. The separation of
transmitter and receiver function provides an additional ad-
vantage in flexibility of data bus organization. The data bus
outputs of the receiver are TRI-STATE®, thus enabling the
bus configuration to be organized as either a common trans-
mit/receive (bi-directional) bus or as separate transmit and
receive busses for higher speed.

Features

o’ DPB343 receives 8-bit data bytes

B Separate receiver and transmitter provide maximum
system design flexibility

m Even parity detection

B High sensitivity input on receiver easily interfaces to
coax line

@ Standard TTL data input on receiver provides general-
ized transmission line interface and also provides
hysteresis

m Data holding register

B Multi-byte or single byte transfers

B TRI-STATE receiver date outputs provide flexibility for
common or separated transmit/receive data bus
operation

m Data transmission error detection on receiver provides
for both error detection and error type definition

m Bipolar technology provides TTL input/output compati-
bility with excellent drive characteristics

m Single +5V power supply operation

Connection Diagram

Dual-In-Line Package

-/
RECEIVER DISABLE —— 1 24 }—vcg

+AMPLIFIER INPUT — 2 23 |—DATA CLOCK
—AMPLIFIER INPUT —] 3 22 | SERIAL DATA

DATA (TTL)—] 4 21 [—BIT8

DATA CONTROL——{ § 20 —BIT7

CLOCK—] 6 19 [—BIT6

RECEIVER ACTIVE —{ 7 18 }—BIT5

ERROR — 8 17 [—BIT 4

REGISTER READ =1 9 16 |—BIT3

DATA AVAILABLE ~— 10 15 [——BIT 2

OUTPUT CONTROL ——q 11 14 |—BIT1

GND =t 12 13 p——0UTPUT ENABLE
TL/F/5237-1
FIGURE 1
Order Number DP8343N

See NS Package Number N24A
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DP8343

Block Diagram

CLOCK

DATA
CONTROL ;

STARTING/ENDING
SEQUENCE
DETECTOR

RECEIVER

ACTIVE

DATA (TTL
) —f> Mux DATA SERIAL DATA [~ SERIAL DATA
AND DEMOD. SHIFT REGISTER
CONT
AMPLIFIER ROL LOGIC | —»- SERIAL DATA CLOCK
INPUT PARITY {B/L
CHECK
REGISTER
HOLDING REGISTER [ READ
AND
LOADING LOGIC DATA
v ) L" AVAILABLE
ERROR DETECTION
RECEIVER AND IDENTIFICATION
DISABLE LOGIC A1
Mux

ERROR OUTPUT

0UTPUT
[~ CONTROL
V7
TRI-STATE® ouUTPUT
OUTPUT BUFFERS <+ ENABLE
8
PARALLEL OUTPUT DATA

TL/F/5237-2

FIGURE 2. DP8343 Biphase Receiver

Functional Description

Figure 2 is a block diagram of the DP8343 receiver. This
chip is essentially a serial in/parallel out shift register. How-
ever, the serial input data must conform to a very specific
format (see Figures 3-6). The message will not be recog-
nized unless the format of the starting sequence is correct.
Deviations from the format in the data, sync bit, parity or
ending sequence will cause an error to be detected, termi-
nating the message.

Data enters the receiver through the differential input ampli-
fier or the TTL Data input. The differential amplifier is a high
sensitivity input which may be used by connecting it directly
to a transformer coupled coax line, or other transmission
medium. The TTL Data input provides 400 mV of hysteresis
and recognizes TTL logic levels. The data then enters the
demodulation block.

The data demodulation block samples the data at eight (8)
times the data rate and provides signals for detecting the
starting sequence, ending sequence, and errors. Detection
of the starting sequence sets the Receiver Active output
high and enables the input shift register.

As the eight bits of data are shifted into the shift register, the
receiver will verify that even parity is maintained on the data
bits and the sync bit. Serial Data and Serial Data Clock, the
inputs to the shift register, are provided for use with external
error detecting schemes. After one complete data byte is
received, the contents of the input shift register is parallel
loaded to the holding register, assuming the holding register
is empty, and the Data Available output is set. If the holding
register is full, this load will be delayed until that register has

been read or the start of another data byte is received, in
which case a Data Overflow Error will be detected, terminat-
ing the message. Data is read from the holding register
through the TRI-STATE Output Buffers. The Output Enable
input is the TRI-STATE control for these outputs and the
Register Read input signals the receiver that the read has
been completed.

When the receiver detects an ending sequence the Receiv-
er Active output will be reset to a logic “0" indicating the
message has been terminated. A message will also termi-
nate when an error is detected. The Receiver Active output
used in conjunction with the Error output allows quick re-
sponse to the transmitting unit when an error free message
has been received.

The Error Detection and Identification block insures that val-
id data reaches the outputs of the receiver. Detection of an
error sets the Error output to a logic “1” and resets the
Receiver Active output to a logic ‘0 terminating the mes-
sage. The error type may be read from the data bus outputs
by setting the Output Control input to logic “0” and enabling
the TRI-STATE outputs. The data bit outputs have assigned
error definitions (see error code definition table). The Error
output will return to a logic ““0” when the next starting se-
quence is received, or when the error is read (Output Con-
trol to logic “0” and a Register Read performed).

The Receiver Disable input is used to disable both the am-
plifier and TTL Data receiver inputs. It will typically be con-
nected directly to the Transmitter Active output of the
DP8342 transmitter circuit.
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Detailed Functional Pin Description

RECEIVER DISABLE

This input is used to disable the receiver's data inputs. The
Receiver Disable input will typically be connected to the
Transmitter Active output of the DP8342. However, at the
system controller it may be necessary for both the transmit-
ter and receiver to be active at the same time. This variation
can be accomplished with the addition of minimal external
logic.

Truth Table
Receiver Disable Data Inputs
Logic “0” Active
Logic “1” Disabled

AMPLIFIER INPUTS

The receiver has a differential input amplifier which may be
directly connected to the transformer coupled coax line. The
amplifier may also be connected to a differential type TTL
line. The amplifier has 20 mV of hysteresis.

DATA INPUT

This input can be used either as an alternate data input or
as a power-up check input. If the system designer prefers to
use his own amplifier, instead of the one provided on the
receiver, then this TTL input may be used. Using this pin as
an alternate data input allows self-test of the peripheral sys-
tem without disturbing the transmission line.

DATA CONTROL

This input is the control pin that selects which of the inputs
are used for data entry to the receiver.

Truth Table
Data Control Data Input To
Logic “0" Data Input
Logic “1” Amplifier Inputs

Note: This input is also used for testing. When the input voltage is raised to
7.5V the chip resets.

CLOCKINPUT

This input is the internal clock of the receiver. It must be set
at eight (8) times the line data bit rate. The crystal-controlled
oscillator provided in the DP8342 transmitter also operates
at this frequency. The Clock Output of the transmitter is
designed to directly drive the receiver’s Clock Input. In addi-
tion, the receiver is designed to operate correctly to a data
bit rate of 3.5 MHz.

RECEIVER ACTIVE

The purpose of this output is to inform the external system
when the DP8343 is in the process of receiving a message.
This output will transition to a logic “1” state after a receipt
of a valid starting sequence and transition to logic 0" when
a valid ending sequence is received or an error is detected.
This output combined with the Error output will inform the
operating system of the end of an error free data transmis-
sion.

ERROR

The Error output transitions to a logic “1” when an error is
detected. Detection of an error causes the Receiver Active
and the Data Available outputs to transition to a logic “0".
The Error output returns to a logic “‘0” after the error regis-
ter has been read or when the next starting sequence is
detected.

REGISTER READ

The Register Read input when driven to the logic “'0” state
signals the receiver that data in the holding register is being
read by the external operating system. The data present in
the holding register will continue to remain valid until the
Register Read input returns to the logic ‘1" condition. At
this time, if an additional byte is present in the input shift
register it will be transferred to the holding register, other-
wise the data will remain valid in the holding register. The
Data Available output will be in the logic “‘0” state for a
short interval while a new byte is transferred to the holding
register after a register read.

DATA AVAILABLE

This output indicates the existence of a data byte within the
output holding register. It may also indicate the presence of
a data byte in both the holding register and the input shift
register. This output will transition to the logic “1” state as
soon as data is available and return to the logic “0” state
after each data byte has been read. However, even after the
last data byte has been read and the Data Available output
has assumed the logic “0” state, the last data byte read
from the holding register will remain until new data has been
received.

OUTPUT CONTROL

The Output Control input determines the type of information
appearing at the data outputs. In the logic **1”" state data will
appear, in the logic “0" state error codes are present.

Truth Table
Output Control Data Outputs
Logic ““0” Error Codes
Logic “1" Data
OUTPUT ENABLE

The Output Enable input controls the state of the
TRI-STATE Data outputs.

Truth Table
TRI-STATE
Output Enable Data Outputs
Logic “0" Disabled
Logic “1” Active
DATA OUTPUTS

The DP8343 has an 8-bit TRI-STATE data bus. Seven bits
are multiplexed with error bits. The error bits are defined in
the following table. The Output Control input is the multi-
plexer control for the Data/Error bits.
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DP8343

Message Format

Single Byte Transmission

TRANSMISSION TRANSMISSION
START SEQUENCE PARITY ERMINATID
(mee LINE 1" cope  [sync ‘ ENDING | IDLE
i ~| QUIESCE | yiqaTioN | “BIT | 8-BIT DATA BYTE SEQUENCE :
PATTERN
TRANSMISSION ‘ TRANSMISSION
... START . , TERMINATION

- Multi-Byte Transmission

PARITY SYNGBIT  PARITY
) BYTE1™ | BYTE 2 BYTEX ™ }'
_IDLE LINE CODE | SYNC | 1st 8-BIT 2nd 8-BIT BYTE ENDING | _IOLE
————| QUESCE | yioramon | o [~ TheET & ~ e & X = | seavewce |—
PATTERN
TL/F/5237-3
FIGURE 3

BITBIT BIT BIT BITBIT BIT BIT
LINE QUIESCE CODE 12 34 567 8 sEE'ﬁ’é'ﬁ%s
VIOLATION DATA
: SYNC PARITY

RECEIVER : f ‘
ACTIVE L__._
DATA ‘ l—l
AVAILABLE v

REGISTER
READ U

FIGURE 4a. Single Byte (8-Bit) Message

TL/F/5237-4

oATA A I O T Y O 11
' : CODE | ‘ | I | ENDING ‘
vioLATioN | 13t BYTE I 2nd BYTE [oe LAST BYTE | seauence

b R L
- N | M [ L] L
b - 1 LT -

. TLIF/5237-5
FIGURE 4b. Multi-Byte Message

LINE QUIESCE
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Message Format (continued)

Error Code Definition

Data Bit Error Tyne

DP8343 yp

Bit 1 Data Overflow (Byte not removed from holding register when it and the input shift register are both full and new
data is received)

Bit2 Parity Error (Odd parity detected)

Bit3 Transmit Check conditions (existence of errors on any or all of the following data bits: Bit 2, Bit 4, and Bit 5)

Bit4 Aninvalid ending sequence

Bit5 Loss of mid-bit transition detected at other than normal ending sequence time

Bit6 New starting sequence detected before data byte in holding register has been read

Bit7 Receiver disabled during receiver active mode

SERIAL DATA DATA CLOCK

The Serial Data output is the serial data coming into the The Data Clock output is the clock to the input shift register.

input shift register.

CODE 1—ERRDR DETECTED
VIOLATION CORRECT DATA BYTE ———| I

gt r |

LINE QUIESCE

DATA
AVAILABLE I I
ERROR I I

REGISTER
READ l Ll

OUTPUT I I
CONTROL

TL/F/5237-6

FIGURE 5. Message with Error

LN
SERIAL
DATA L_._I_I_I I—J l_l L..o
cLock sos

FIGURE 6. Data Clock and Serlal Data

TL/F/6237-7
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DP8343

Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,

Storage Temperature Range

—65°Cto +150°C

please contact the National Semiconductor Sales Lead Temperature (Soldering, 10 sec.) 300°C
Office/Distributors for availability and specifications.
Supply Voltage, (Vcc) 7.0V Operating Conditions
Input Voltage 5.5V . Min Max Units
Output Voltage 5.25V Supply Voltage, (Vco) 4.75 5.25 \Y
) Ambient Temperature, T 0 +70 °C
Electrical Characteristics (otes2, 3 ands)
Symbol Parameter Conditions Min Typ Max Units
VIH Input High Level 2.0 \
ViL Input Low Level . 0.8 \
ViH-ViL Data Input Hysteresis (TTL, Pin 4) 0.2 0.4 v
Votamp | Input Clamp Voltage InN = —12mA -0.8 -1.2 \
[1%) Logic ““1” Input Current Vce = 5.25V, V)N = 5.25V 2 40 nA
" Logic 0" Input Current Vee = 5.25V, V| = 0.5V -20 —250 pA
VoH Logic 1" Output Voltage loH = —100 pA 3.2 3.9 \
loH= —1mA 2.5 3.2 \'
VoL . Logic “0”" Output Voltage loL = 5mA 0.35 0.5 \'J
los Output Short Circuit Current Ve = 5V, Vout = 0V 10 -20 100 mA
(Note 4)
loz TRI-STATE Output Current Vee = 5.25V,Vp = 2.5V —-40 1 +40 pA
Vee = 5.25V, Vo = 0.5V —40 -5 +40 pA
AnYs Amplifier Input Hysteresis 5 20 30 mV
lcc Power Supply Current Voo = 5.25V 160 250 mA
Timing Characteristics (Notes 2,6,7,and 8)
Symbol Parameter Conditions Min Typ Max Units
Tp1 Outgut Data to Data Available 5 20 40 ns
Positive Edge
Tp2 Register Read Positive Edge to
Data Available Negative Edge . 10. .25 45 ns
Tos Error Positive Edge to
Data Available Negative Edge 10 30 50 ns
Toa Error Positive Edge to
Receiver Active Negative Edge 5 20 40 ns
Tos Register Rgad Positive Edge to 20 45 75 ns
Error Negative Edge
Tps Delay from Output Control to
Error Bits from Data Bits S 20 50 ns
To7 Delay from Output Control to
Data Bits from Error Bits 5 20 50 ns
Tos First Sync Bit Positive Edge to 35XT - ns
Receiver Active Positive Edge +70
Tpo Receiver Active Positive Edge to
First Data Available Positive Edge 76 xT ns
Tpio Negative Edge of Ending Sequence to 115X T ns
Receiver Active Negative Edge +50
To1t Data Control Set-up Multiplexer Time Prior 40 30 ns
to Receiving Data through Selected Input
Toi2 Serial Data Set-Up Prior to IxT ns

Data Clock Positive Edge
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Timing Characteristics (Notes 2, 6, 7, and 8) (Continued)

ebesda

Symbol Parameter Conditions . Min Typ Max Units

Tpwi Register Read (Data) Pulse Width 30 [ 40 - ns

Tpw2 Register Read (Error) Pulse Width 40 30 ns

Tpwa Data Available Logic *'0" State between 25 45 ) ns
Data Bytes

Ts Output Control Set-Up Time Prior to 0 _5 ns
Register Read Negative Edge

TH Output Contro! Hold Time after the 0 —5 ns
Register Read Positive Edge

Tze ol Delay from Output Enable to Logic 1" or Load Circuit 2 25 3s ns
Logic “0" from High Impedance State

Tez Delay from Output Enable to High Imped- Load Circuit 2

L s PPt 25 35 ns

ance State from Logic “1" or Logic “0 . i

Fmax Data Bit Frequency (Clock Input must be DG 35 MBits/s

8 X the Data Bit Frequency)

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device
should be operated at these limits. The table of “Electrical Characteristics" provides conditions for actual device operation.

Note 2: Unless otherwise specified, min./max. limits apply across the 0°C to +70°C temperature range and the 4.75V to 5.25V power supply range. All typical
values are for Ty = 25°C and Vg = 5.0V. )

Note 3: All currents into device pins are shown as positive; all currents out of device pins are shown as negative; all voltages are referenced to ground, unless
otherwise specified. All values shown as max. or min. are so classified on absolute value basis.

Note 4: Only one output at a time should be shorted.

Note 5: Input characteristics do not apply to amplifier inputs (pins 2 & 3).

Note 6: Unless otherwise specified, all AC measurements are referenced to the 1.5V level of the input to the 1.5V level of the output and load circuit 1 is used.
Note 7: AC tests are done with input pulses supplied by generators having the following characteristics: Zoyr = 50, T, < 5 ns, and Ty < 5 ns.

Note 8: T = 1/{clock input frequency), units for “T"* should be ns. o

Test Load Circuits

vee

RL =2k Ri=1k

15pF

TL/F/5237-8 TUEr5237-
Load Circuit 1 5237~

Load Circuit 2

FIGURE 7




DP8343

Timing Waveforms

]
QUTPUT 7£
ENABLE J 18

Tez

DOz-DOtg (Z+0.5V Vo — 0.5V
OUTPUT.
(OUTPUT CONTROL = HI) (Z-0.5V Vo +0.5)V

B e
i IF N\

e N/

FIGURE 8. Data Sequence Timing

DATA
AVAILABLE
Iq—— Tp3 —4’

RECEIVER

ACTIVE \
~— T4 ~|

I
d 0,

TS —-—>| |<— Twz ——>|<— TH ———I

oUTPUT \ J
CONTROL
Lm» Lmﬂ

BIT1-BIT? DATA BITS x ERROR BITS x DATA BITS

FIGURE 9. Error Sequence Timing

TL/F/5237-10

REGISTER
READ

TL/F/5237-11

| 1 l 1 | 1 | Vit | 1 | DATA |o |Mcv|ucv|
nn o ur————rnr——
—»| |<—Tns |~Tnur—|
RECEIVER I s
ACTIVE —_
|<—-—Tus—>|
DATA
AVAILABLE N |

TL/F/5237-12
FIGURE 10. Message Timing
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Timing Waveforms (continued)

SERIAL DATA X X
-— Tmz»|
DATA CLOCK /—\__

- TL/F/5237-13

FIGURE 11. Data Clock and Serial Data Timing

r—sT:(T—ZSnt)—— 1
: TLOCK INPUT FREQUENCY

4T + (T - 25 ng) —»| -

1.3V MAX.

40my MIN. YIN+

~40mV MIN.
-1.3v Max, VIN+

" TLF/5237-14
FIGURE 12. Data Waveform Constraints: Amplifier Inputs

[¢——— 8T + (T — 25 ns)——>|
T=

1
4T = (T — 25 ns) ——»| |__ CLOCX INPUT FREQUENCY

/A N/ N
) Y S N

Note: [T, — Tf) < 10 ns TL/F/5237-15
FIGURE 13. Data Waveform Constraints: Data Input (TTL)

vee
b S S S«
2 2 ® 3
A'AvAv_‘

1k
VIN+ —J ‘w A
VIN- %
- TL/F/5237-16

FIGURE 14. Equivalent Circuit for DP8343 Input Amplifier
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DP8343

Typical Applications

28 MHz MAX. (NOTE 1)

by

TRANSMISSION
MEDIUM

COAX LINE (FIG. 16)
TWISTED PAIR LINES
FIBER-OPTIC
MAGNETIC
INFRARED
RF
ULTRASCNIC
AUDIOD
CURRENT CARRYING

DC 70 3.5MHz

RESET
AUTO RESPONSE DATA
OPTIDNAL
TERTORAD DP342
REG LOAD TRANSRITAER/ DELAY m{%;};rlécz
REG FULL ENCODER DATA (FIG. 16)
BYTE CLOCK
o
2 TRANSMITTER
w ACTIVE
& DATA BUS 01-08 3
g RECEIVER
% oATA DISABLE
@ AVAILABLE
ERROR +IN
OUTPUT CONTROL 0PB343 '?‘:TE%%LE
OUTPUT ENABLE RECEIVER/
DECODER ~IN LOGIC
REG READ
RECEIVER ACTIVE

Note 1: Crystal manufacturer Midland Ross Corp., NEL Unit Part No. NE-18A @ 28 MHz
FIGURE 15

TL/F/5237-17
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Typical Applications (continued)

eveeda

+5V
i!s
- . R1
. . L 150
DATA
DELAY

1o TINOTE2)

5 1l W8 8
E o >
5 \—1
= | 90Q COAX
= | (RGE2A/U)
S B o3
2 |
g I < R6
H | S0
* A
: _D— I 2 +IN :
musmnsn>_'_‘ D — | EONNECT T0
| AoTvE N RECEIVER
—TIv -IN—

GND
TL/F/5237-18

Note 1: Resistance values are in 2, £5%, VaW.

Note 2: T1 is a 1:1:1 pulse transformer, Lyyy = 500 pH for 18 MHz system clock.
Pulse Engineering Part No. 5762,

Valor Electronics Part No. CT1501

Technitrol Part No. 11LHA or equivalent transformers.

FIGURE 16. Interface Logic for a Coax Transmission Line

IDEAL A
WAVEFORM | | I |
T ] I | |

| VIDEAL

ACTUAL
WAVEFORM

AT TRANSMITTER ]
END OF CABLE

TL/F/5237-19

VREAL=(95%) VIDEAL

TL/F/5237~20

*To maintain loss at 95% of ideal signal, select Note 1: Less inductance will cause greater amplitude
transformer inductance such that: attenuation.
_ 10,000 fot e = Note 2: Greater inductance may decrease signal rise
LMiNy = Tox CLK = ﬁySth Clock time slightly and incease ringing, but these effects are
requency iible.
(0.9, 18.687 MHz) gonerally negligible.
Example:
10,000
= ————mrer —> | (MIN) = 530 pH
L= tgerx 105 > MM a

FIGURE 17. Transformer Selection
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DP8344B

MNationa

Semiconductor

DP8344B Biphase Communjcationsﬁ Processor—BCP®

General Description
The DP8344B BCP is a communications processor de-

signed to efficiently process IBM® 3270, 3299 and 5250.

communications protocols. A general purpose 8-bit protocol
is also supported.

The BCP integrates a 20 MHz' 8-bit, Harvard archltecture

RISC processor, and an intelligent, software-configurable *

transceiver on the same low power microCMOS chip. The
transceiver is capable of operating without significant proc-
essor interaction, releasing processor power for other tasks.
Fast and flexible interrupt and subroutine capabilities with
on-chip stacks make this power readily available.

The transceiver is mapped into the processor’s register
space, communicating with the processor via.an asynchro-
nous interface which enables both sections of the chip to
run from different clock sources. The transmitter and receiv-
er run at the same basic clock frequency although the re-
ceiver extracts a clock from the incoming data stream to
ensure timing accuracy. -

The BCP is designed to stand alone and is capable of |mple-~

menting a complete communications interface, using the
processor's spare power to control the complete system
Alternatively, the BCP can be interfaced to another proces-
sor with an on-chip interface controller arbitrating access to
data memory. Access to program memory is also possrble
providing the abrllty to download BCP code.

A simple line interface connects the BCP to the communica-
tions line. The receiver includes an on-chip analog compar-
ator, suitable fo/r use in a transformer-coupled environment,

" although a TTL-level serial input is also provided for applica-
tions where an external comparator is preferred.
A typical system is shown below. Both coax and twinax line
interfaces are shown, as well as an example of the (option-
al) remote processor interface.

Features

Transceiver

m Software configurable for 3270, 3299, 5250 and general
8-bit protocols

| Fully registered status and control

m On-chip analog line receiver

Processor :

‘# 20 MHz clock (50 ns T-states)

B Max. instruction cycle: 200 ns

B 33 instruction types (50 total opcodes)

m ALU and barrel shifter

B 64k x 8 data memory address range

m 64k x 16 program memory address range
(note: typical system requires <2k program memory)

B Programmable wait states

® Soft-loadable program memory

®m Interrupt and subroutine capability

m Stand alone or host operation

m Flexible bus interface with on-chip arbitration logic

General

m Low power microCMOS; typ. Icc = 25 mA at 20 MHz

W B4-pin plastic leaded chip carrier (PLCC) package

Block Diagram

Typical BCP System

eddress
16.

|

Program

Womory | :RAM or PROM

B4k x 16
(mex)

Conx ~

Line Coox U DPB344B
. I Data
Interface
DRIVER |
£ Lo Kz
H
H
1
i
}
i B ]
Twinax ! T ll::!lr:telo l Bufter/Latch l I Butter/Latoh |
et i . Control
Intarface onks T ¥
Twinex N Jz, 3 pom
o e Interface 18
3
i
o]
3
A
System 1/0 Bus \
\
Optional remote
processor interface
TL/F/9336-51
FIGURE 1
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The DP8344B is an enhanced version of the DP8344A, exhibiting Iimproved switching performance and additional
functionality. The device has been been characterized In a number of applications and found.to be a compatible
replacement for the DP8344A. Differences between the DP8344A and DP8344B are noted by shadlng of the text on the
pages.of this data sheet. For more.informatlion, refer.to Section 6.6.

Note: In this document [XXX] denotes a control or status bit in a register, (YYY} denotes a reglster
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1.0 Communications Processor Introduction

The increased demand for computer connectivity has driven
National Semiconductor to develop the next generation of
special purpose microprocessors. The DP8344B is the first
example of a “Communications Processor” for the IBM en-
vironment. It integrates a very fast, full function microproc-
essor with highly specialized transceiver circuitry. The com-
bination of speed, power, and features allows the designer
to easily implement a state-of-the-art communications inter-
face. Typical applications for a communications processor
are terminal emulation boards for PCs, stand-alone termi-
nals, printer interfaces, and cluster controllers.

The transceiver is designed to simplify the handling of spe-
cific communication protocols. This feature makes it possi-
ble to quickly develop interfaces and software with little con-
cern for the “housekeeping” details of the protocol being
used.

1.1 COMMUNICATIONS PROTOCOLS

A communication protocol is a set of rules which defines the
physical, electrical, and software specifications required to
successfully transfer data between two systems.

The physical specification includes the network architec-
ture, as well as the type of connecting medium, the connec-
tors used, and the maximum distance between connections.
Networks may be configured in “loops,” “stars,” or “daisy
chains,” and they often use standard coaxial or twisted-pair
cable.

The electrical specification includes the polarity and ampli-
tude of the signal, the frequency (bit rate), and encoding
technique. One common method of encoding is called “bi-
phase” or “Manchester II.”” This technique combines the
clock and data information into one transmission by encod-
ing data as a “mid-bit" transition. Figure 7-1 shows how the
data transition is related to the bit boundary in a typical
transmission. The polarity of the “mid-bit” transition en-

codes the data value, other transitions lie on bit boundaries.
Bit boundaries are not always indicated by transitions, so
techniques employing start sequences and sync bits are
used with bi-phase transmissions to ensure proper frame
alignment and synchronization.

The software specification covers the use of start se-
quences and sync bits, as well as defining the message
format. Parity bits may be used to ensure data integrity. The
message format is the “language” that is used to exchange
information across the connecting medium. It defines com-
mand and control words, response times, and expected re-
sponses.

The DP8344B Bi-phase Communications Processor sup-
ports both the IBM 3270 and 5250 communication proto-
cols, as well as IBM 3299 and a general purpose 8-bit proto-
col. The specialized transceiver is combined with a micro-
processor whose instruction set is optimized for use in a
communications environment. This makes the DP8344 a
powerful single-chip solution to a wide range of communica-
tion applications.

An example of an IBM 3270 message is shown in Figure
7-2. The transmission begins with a very specific start se-
quence and sync pulse for synchronization. This is followed
by the data, command, and parity bits. Finally, the end se-
quence defines the end of the transmission.

The IBM 3270 and 5250 are two widely used protocols. The
3270 protocol was developed for the 370 class mainframe,
and it employs coaxial cable in a “star” configuration. The
5250 protocol was developed for the System/3x machines,
and it uses a “daisy-chain” of twin-ax cable. A good over-
view of both of these environments may be found in the
“Multi-Protocol Adapter System User Guide™ from National
Semiconductor, and in the Transceiver section of this docu-
ment.

BIT BOUNDARY = i } }‘ ’
ENCODED
s | 1 Y + L1 1
DATA nge ugn nyw e nyn
VALUE 0 0 1 1 0
TL/F/9336-B7
FIGURE 1-1. Biphase Encoding
START SYNC DATA COMMAND END
SEQUENCE SEQUENCE

l‘-lllllll.‘l«’i

PARITY

I_”‘-I I_T-I I_.}

W@@@@@@@G@W

TL/F/9336-B8

FIGURE 1-2. IBM 3270 Message Format
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1.0 Communications Processor Introduction (continued)

1.2INTERNAL ARCHITECTURE INTRODUCTION °

The DP8344B Biphase Communications Processor (BCP) is
divided into ‘three major functional blocks: the Transceiver,
the Central Processing Unit (CPU), and the Remote Inter-
face and Arbitration System, RIAS. Figure 1-3 shows how
these blocks are related to each other and to other system
components. ' .

The transceiver consists of an asynchronous ‘transmitter
and receiver which can communicate across a serial data
path. The transmitter takes parallel data from the CPU and
appends to it the appropriate framing information. The re-
sulting message is shifted out and is available as a serial
data stream on two output pins. The receiver $hifts in serial
messages, strips off the framing information, and makes the
data available in parallel form to the CPU. The framing infor-
mation supplied by the BCP provides the proper message
format for several popular communication protocols. These
include IBM 3270, 3299 and 5250, as weII as a general
purpose 8-bit mode. -

The transceiver clock may be derived from the internal os-
cillator, either directly or through internal divide-down circuit-
ry. There is also an‘input for an external transceiver clock,
thus allowing complete flexibility in the choice of data rates.

The receiver input can come from three possible sources.
There is a built-in differential amplifier which is suitable for
most line interfaces; a single-ended digital input for use with
an-external comparator, and an internal loopback .path for
self testing. Refer to the Transceiver section for a detailed
description of all transmitter and receiver functions, and to

the application note 'on coax interfaces for the proper use of

the differential amplifier.

The CPU'is a general purpose, 8-bit microprocessor capa-
ble of 20 MHz operation. It has a reduced instruction set
which is optimized for transceiver and data handling per-
formance. 1t also has a full function arithmetic/logic unit

(ALU) which performs addition, subtraction, Boolean opera-
tions, rotations and shifts. Separate instruction and data
memory systems are supported, each with 16-bit address
buses, for a total of 64k address space in each.

There are 44 internal registers accessible to the CPU.
These include special configuration and control registers for
the transceiver and processor, four 16-bit indices to data
memory, and 20 8-bit general purpose registers. There is
also a 16-bit timer and a 16-byte deep LIFO data stack
which are accessible in the register address space. For
more detailed information, see the specific sections on the
Register set, the Timer, and the ALU.

The BCP can operate independently or with another proces-
sor as the host system. If such a system is required, com-
munication with the BCP is possible by sharing data memo-
ry. The Remote Interface controls bus arbitration and ac-
cess to data memory, as well as program up-loading and
execution. For example, it is possible for a host system to
load the BCP’s instruction memory and begin program exe-
cution, then pass data back and forth through data memory
accesses. The section on the Remote Interface and Arbitra-
tion System provides all of the necessary timing and control
information to implement an interface between aBCPanda
remote system.

As shown in Figure 1-4, the BCP uses two entirely separate
memory systems, one for program storage and the other for
data storage. This type of memory arrangement is referred
to as Harvard architecture. Each system has 16 address
lines, for a maximum of 64k words in each, and its own set
of data lines. The instruction (program) memory is two bytes
(16 bits) wide, and the data memory is one byte (8 bits)
wide.

In order to reduce the number of pins required for these
signals, the address and data lines for data memory are
multiplexed together. This requires an external latch and the
Address Latch Enable signal (ALE) for de-muitiplexing.

CENTRAL PROCESSING
UNIT

RAM/ROM
MEMORY

TRANSMISSION - ;
INTERFACE

<

TRANSCENER

il 1l

HOST COMPUTER

REMOTE (OPTIONAL)

INTERFACE

TL/F/9336-B9

FIGURE 1-3. Simplified Block Diagram




1.0 Communications Processor Introduction continued)

Simultaneous access to both data and program memory,
and instruction pipelining greatly enhance the speed per-
formance of the BCP, making it well suited for real-time pro-
cessing. The pipeline allows the next instruction to be re-
trieved from program memory while the current instruction is

rotates, and register moves, require only two T-states.
Branching instructions and data memory accesses require
three to four T-states.

Each memory system has a separate, programmable num-
ber of wait states to allow the use of slower memory devic-

avvesda

being executed.

1.3 TIMING INTRODUCTION

The timing of all CPU operations, instruction execution and
memory access is related to the CPU clock. This clock is
usually generated by a crystal and the internal oscillator,
with optional divide by two circuitry. The period of the result-
ing CPU clock is referred to as a T-state; for example, a
20 MHz CPU clock yields a 50 ns T-state. Most CPU func-
tions, such as arithmetic and logical operations, shifts and

es. Instruction memory wait states are inserted into all in-
structions, as shown in Figure 71-5, thus they affect the
overall speed of program execution. Instruction memory
wait states can also apply when the Remote Interface is
loading a program into instruction memory. Data memory
wait states are only inserted into data memory access in-
structions, hence there is less degradation in overall pro-
gram execution. Refer to the Timing section for detailed ex-
amples of all BCP instruction and data memory timing.

ADDRESS >
DATA
<:::‘j INSTRUCTION
W - MEMORY
e 64k x 16
BCP
READ R
WRITE ;
ADDRESS ﬁ> DATA
MEMORY
CONTROL 64k x 8
LATCH
ADDRESS/DATA

TL/F/9336-C1
FIGURE 1-4. Memory Configuration

INSTRUCTION | INSTRUCTION 1 | INSTRUCTION 2 |
BOUNDARY [ | |
ST I s Y O e O

l— | ) | |
T-STATE
| T [ 2 | T | 12 ]
TWO T-STATE
INSTRUCTION
WITH NO WAIT STATES

INSTRUCTION | INSTRUCTION 1 |
BOUNDARY f "

R cLook | L1 4 Jd d |

L | | I |
T-STATE
[ T [ ™1 [ ™2 ] 12 |
TWO T=STATE
INSTRUCTION

WITH TWO WAIT STATES
FIGURE 1-5. Effect of Memory Wait States on Timing

TL/F/9336-C2

1-563



DP8344B

1.0 Communications Processor Introduction (continued)

1.4 DATA FLOW

The CPU registers are all dual port, that is, they have sepa-
rate input and output paths. This arrangement allows a sin-
gle register to function as both a source and a destination
within the same instruction.

Figures 1-6a through 7-6f show the internal data flow path
for the BCP. The CPU registers are a central element to this
path. When a register functions as an output, its contents
are placed on the Source bus. When a register is an input,
data from the Destination bus is written into that register.

The other key element in the data path is the ALU. This unit
does all of the arithmetic and data manipulation operations,
but it also has bus multiplexing capabilities. Both the Data
Memory bus and a portion of the Instruction Memory bus
are routed to this unit and serve as alternative sources of
data. Since the data flow is always through this unit, most
data moves may include arithmetic manipulations with no
penalty in execution time.

Figure 1-6a shows the data path for all arithmetic instruc-
tions and register to register moves. The source register
contents are placed on the Source bus, routed through the

— " DESTINATION |« -
i Y] SOURCE —. w S5
D f— —1 2 B fmd
-
g CPU & g cPy
3 REGISTER ES 3 REGISTER
3 SET a8 " SET
] ]
L L}
L} L}
| ]

TL/F/9336-C3
FIGURE 1-6a. Register to Register

FIGURE 1-6b. Data Memory WRITE

HEE AN

FROM DATA
MEMORY _’ WK
T0 DATA
MEMORY I
L— DESTINATION «
- | =
; i —
- B 2
g 3 coRTER E 4
REG!!
828 2 SEY 2
—1 S DATA
DATA P uEuORY
> MEWORY — — ADDRESS
7 ADDRESS ;
L
TL/F/9336-C5

TL/F/9336-C4
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FIGURE 1-6f. Load Immediate Data
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ALU/MUX, and then placed on the destination bus. This
data is then stored into the appropriate destination register.

Figures 1-6b and 7-6c show the data path for data memory
accesses. For a WRITE operation, the source register con-
tents follow the same path through the ALU/MUX, but the
Destination bus is routed to output pins and on to data
memory. For .a READ operation, incoming data is routed
onto the Destination bus by the ALU/MUX, and then stored
in a register. The address for all data memory accesses is
provided by one of four 16-bit index registers which can
operate in a variety of automatic increment and decrement
modes.

Transfer of the data byte between the CPU and the Trans-
ceiver is accomplished through a register location. This reg-
ister, {RTR}, appears as a normal CPU register, but writing
to it automatically transfers data to the transmitter FIFO,
and reading from it retrieves data from the receiver FIFO.
These paths are illustrated in Figures 1-6d and 71-6e.

It is also possible to load immediate data into a CPU regis-
ter. This data is supplied by the program and is usually a
constant such as a pointer or character. As shown in Figure
7-61, a portion of the Instruction bus is routed through the
ALU/MUX for this purpose.

G I

1.5 REMOTE INTERFACE AND ARBITRATION SYSTEM
INTRODUCTION = - i

The BCP is designed to serve as a complete stand ‘alone
communications interface. Alternately; it cari'be interfaced
with another processor by means of the Remdte interface
and Arbitration System, Communication between the BCP
and the remote processor is possible by:sharing data mem-
ory. Harvard architecture allows the remote system to ac-
cess any BCP data memory location while the BCP-contin-
ues to fetch and execute mstructxons, thereby mnmmuzmg
performance-degradation.

Figure 1-7 shows a simplified remote processor mterface
This includes tri-state buffers on the addréss-and data bus-
es of the BCP's Data Memory, and all-of the control and
handshaking signals required to communlcate between the
BCP and the host system: -

There is an 8-bit control register, Remote Interface Control
{RIC}, accessible only to the remote system, which is used
to control a variety of features, including the types'of memo-
ry accesses, interface speeds, single step program exécu-
tion, CPU start/stop, instruction memory loads, and so forth.
Detailed information on all interface options:is' provided-in
the section on Remote Interface and: ArbitratnOn System,
and in the related Reference sectlon

ADDRESS . :
INSTRUCTION A S

7 64k x 16

BCP

READ

WRITE

ADDRESS
L3 DATA , ’
LATCH MEMORY : )
nm Bkxs

LCL

2] $| o g 5
Y
BUS CONTROL &
- 4 -~
3¢
DATA
REMOTE
PROCESSOR ——

TL/F/9336-C9

FIGURE 1-7. Basic Remote Interface
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DP8344B

2.0 CPU Description

The CPU is a general purposs, 8-bit microprocessor capa-
ble of 20 MHz operation. It contains a large register set for
standard CPU operations and control of the transceiver.
The reduced instruction set is optimized for the communica-
tions environment. The following sections are an architec-
tural and functional description of the DP8344B CPU.

2.1 CPU ARCHITECTURAL DESCRIPTION

2.1.1 Register Set

This section describes the BCP'’s internal CPU registers. itis
a general overview of the register structure and the func-
tions mapped into the CPU register space. It is not a de-
taited or exhaustive description of every bit. For such a de-
scription, please refer to Section 6.2, Register Set Refer-
ence. Also, the Remote Interface Configuration register,
{RIC]}, Is not accessible to the BCP (being accessible only
by the remote system) and is described in Section 6.3, Re-
mote Interface Reference.

The register set of the BCP provides for a compliment of
both special function and general purpose registers. The
special function registers provide access to on-chip periph-
erals (transceiver, timer, Interrupt control, etc.) while the
general purpose registers maximize CPU throughput by min-
imizing accesses to external data memory. The CPU can
address a total of 44 8-bit registers, providing access to:

® 20 general purpose registers

o 8 configuration and control registers

® 4 transceiver access registers

e 2 8-bit accumulators

® 4 16-bit pointers

e 16-bit timer

* 16 byte data stack

® gddress and data stack pointers

The CPU addresses internal registers with a 5-bit field, ad-
dressing 32 locations generically named RO through R31.
The first twelve locations (RO-R11) are further organized by
function as two groups of banked registers (A and B) as
shown in Figure 2-1. Each group contains both a main and
an alternate bank. Only one bank is active for group A and
one for bank B and thus accessible during program execu-
tion. Switching between the banks is performed by the ex-
change instruction EXX which selects whether Main A or
Alternate A occupies R0O-R3 and whether Main B or Alter-
nate B occupies R4-R11.
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DCR
X ﬁ‘c’:
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T
ACR
[rm ]
R GPO
TCR oe!
TMR i
B: o GP3 —
o5 GP4 ( )
o5 GP5
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W (low byte)
W (high byte)
X (low byte)
Index Reglsters _X (high byte)
(pointers) [y (low byte)
Y (