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CHAPTER 1
INTRODUCTION

1.1 GENERAL DESCRIPTION

The DMS11D(A) is a microprocessor (KMC11) controlled eight 1line
synchronous communications line unit on one standard length hex
height multilayer module. The DMS11D(A) does not connect
directly to the Unibus but is solely controlled by the KMC11 via
a one foot BCOBE-01 cable. The DMS11D(A) consists of KMC11
interfacing logie, eight Standard Micro Systems Multiprotocol
Universal synchronous receiver/transmitter (USYRT) chips, eight
dedicated CRC32 chips (DMS11-D only), and associated control
logic. The DMS11-DA is identical to the DMS11-D but does not
include the CRC32 chips. CRC16 is performed by the USYRT. The
KMC11 basically serves as a control for the USYRT chips.

UNTBUS

,, )
KHC11
BC@BR-G1
OMS11-D
nggg:;ii ;:;;;b;~7

Figure 1«1 DM511-D System Bloeck Diagram
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Connection to the eight synchronous communications lines is via 2
Fifty pin Berg connectors (4 lines each) 1in RS4Z3 standard
levels, Signals available for each line are transmit data out,
receive data in, transmit clock, and receive clock.

1.2 GENERAL OPERATION

Basically, the KMC11 sets up appropriate parameters in two seils
of registers. Eight primary registers control line selection and
provide selected 1ine status; while the eignt secondary
registers are internal to the specified USYRT chip asssociated
with the selected line., Once line parameters are initialized,
data may be transmitted to or received from the selected line via
a tristate data bus on the board. ILine status is polled wia
KMC11 firmware and appropriate action is taken.

1.3 SPECIFICATIONS*
The DMS311D(A) is a multilayer hex height module with two fifty
pin Berg cable connectors for modem clock and data signals, and

one forty pin Berg cable connector for connection to the
controlling microprocessor,

a. MECHANICAL:

Legice One hex height multilayer module.
Mounting Prereguisite One hex height slot.

Cable (to KMC11} BCOBR~-01

Configuration KMCit1 and DD11-DF backplane

Prerequisite

Logic TTL, LSI

Module Type M series

Power Reguirements 3.54 at +5¥
1A at +15V
.54 at -15V

®* Specifications are subject to change without notice.
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The following specifications

KMC11 Microprocessor
MECHANICAL

Logice
Mounting Prerequisite

DD11-DF
a. MECHANICAL

Nine Slot Backplane
Mounting Prerequisite

b. ELECTRICAL

Total Power Requirements:

are for reference only:

One hex height module
One hex height slot
in DD11-DF when used
with DMS11-D

BA11-L Box
4.7 in x 16.5 in

+5V at 5A
+5V at 7.5A

5 -~ DMS11D(AY/KMC11A combinations - 17A at +5, 2A at

1A at ~15V (TYP)

2 - DMS11D(A)/KMC11B combinations - 22A at 5V, 2A at

1A at =15V (TYP)

+15V,

+15Y,







CHAPTER 2 :
INSTALLATION

2,1 GENERAL
The DMS11D{A) being a hex height module is simply placed into a

DD11-DF slot adjoinirz the controlling KMC11. Cabling involves
connecting a BCOBR-01 between the DMS11D(A) and the KMC11. '

2.1.1 Site Considerations

A DMS11D(A) line unit is installed into configuration with a

KMC11. Typically 2 KMC11/DMS11D(A) combinations are installed in
ea

eh DD11-DF backplane.

The DD11-DF mounts in a BA11-F,L,K or P Expander Box. The

attached harness (#70-11109) plugs into connector at the top of

‘the cabinet supplying +5V, =15V and +15V, to the logic.

2.1.2 Hardware Installation

Installation of the DMS11-D(A) [MB8711(YA)] involves installing
the M8711(YA) module into the slot to the left of (next higher
numbered slot) the KMC11. Install G727 Bus grant continuity
cards in row D of all unused slots.

NOTE

The DD11DF comes with NPG wires
installed in all slots. For proper
¥MC11 operation the wire between
CB1 and CA1 must be removed in the
slots where a KMC11 is installed.
Conversely this wire must be
installed if the KMC11 is removed,
to insure grant continuity.




2.1.3 Cables

A BCCHR=-01 is supplied with each DMS1TID(A)}/KMCY1 combination.
This cable connects the KMC11 to the DMS11D(4&}. The cable should
not be twisted. Two maintenance plugs {(#2MEQHLB avsilable from
C353 are used for diagnostis checkout and should not be used
under normal operation. Instead, the two 50 pin Berg connectors
are used to interface to appropriaste sguipment,

2.2 FIELD CHECKOUT/ACCEPTANCE PROCEDURE
2.2.1 System Test Requirements
2.2.1.1 Hardware =~

The following are minimum hardware requirements to test the
DMS11D(A):

1. PEP1Y with a mipimum of 16K of memory

%]

. KMC11B {or A) microprocessor with associated backplane
for inserting DMS11D{A}.

Lad
]

BCOBR~01 KMC11 to DMS1Y interconnecting cable,

i

4, 2 50 pin Berg loop back connectors {for diag use only).

2.2.1.2 Software = ,
The following software is required for diagnestic checkout of the
DM3TID(A).

1. YM-Z136D-10 Static Logie Test (DECSPEC-11-BCRAD for
Autodin}

A

. YM~Z1360-20 Dynamic Subsystem Test (DECSPEC-11-BCRBD for
Autodin}
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2.2.2 System Test Procedure
2.2.2.1 Hardware Procedures -

Verify that the backplane slot selected for the KMC11 does not
have a wire between CB1 and CAl1. If it does, this connection
should be removed. This allows NPG to be wused by the KMC11.
Insert the DMS11D into the next higher numbered DD11DF backplane
slot. Insure grant continuity (G727) cards are inserted in
unused slots {(Row D).

2.2.2.2 Software Procedures -

Previous to running the DMS11 diagnosties, the KMC11 Diagnostics
(YM~Z093D-Al and YM-Z093D-BO) must be successfully run. Ensure
that the two test connectors (2MEQO4UB) are installed and that the
following tests are run in external mode (SW00=1 for BCRAD &
BCHBD)Y. Run YM=2136D-10 (DECSPEC-11-BCRAD for AUTODIN) Static
Tests for 5 end passes. YM-2136D~-20 (DECSPEC~11-BCRBD for
AUTODIN) Dynamic Tests is to be run for 10 end passes in BOP mode
and 10 end passes in CCP mode (Mode I and Mode VI for BCRBD).

2.3 HKELATED LITERATURE

Title Number
KMC11 Microprocessor Users Manual EK-KMC11-0P
KMC11-B UNIBUS Microprocessor YM-C093C-00

Option Description
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CHAPTER 3
OPERATION AND PROGRAMMING

3.1 GENERAL DESCRIPTION

The DM811-D(A) is a hex height module controlled by the KMC11
microprocessor. The DM311D{(A}, via program control of the KMC11,
outputs and inputs serial data to 1 through 8 modems. The heart
of the DMS11-D(A) is the eight 40 pin USYRT ehips (universal
synchronous receiver transmitter) one for each line. The
remaining logic 1is responsible for KMC11 interfacing, USYRT and

.

CRC control and line selection.

The DM311-D(A) is controlled via 16 registers which are loaded
via KMC11 firmware. Eight of these registers, called primary
registers, are mainly concerned with 1line selection, parallel
data 1/0, selection of appropriate secondary registers, and
status of the selected line. The other 8 registers called
secondary registers are internal to the USYRT and are necessary
for KMC11 control of the USYRT itself.

fiocess of the secondary register set is only possible fthrough
primary register 10 (Data Port Register). Primary Register 10
may be considered a "window" into and out of all secondary
registers. See Primary Register Chart, Figure 3-1. After the
ine Number is selected by writing the appropriate bit in Primary
Register 11 ({#4:6] a secondary register can then be selected by
Secondary Register select bits [5:7] of Primary Register 12.
Then the selected secondary register may be read or written
(depending on the state of USYRT R/W bit [H] of Primary 12 and
the specification of the particular secondary registers
involved). Also at this time some line status for the selected
iine will be available in primary register 13 and 14, Primary
Registers 16 and 17 always reflect the status of 2ll lines TBMT
or TSA signal in Primary Register 16 and RDA or RSA in Primary
Register 17. '
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3.2 PROGRAMMING

Programming of the DMS11D(A) requires a thorough undnﬁstanazng of
the USYRT «chip, serial communication protocol, and the XMCTH
instruction set., Prior to any serial data r nsfer, the USYRT
chip must be initial ized for the desired type of communication

activity.

Refer to the SMC 5025 USYRT Specification 3Sheet for details
concerning the USYRT c¢hip not covered in this discussion
(Appendix BJ.

3.2.1 Parameter Setup
A typical sequence for parameter setup would proceed as follows:

The miﬁrasrogram would load Primary Register 1M wxuh the
{ine number and Primary Register 12 with the address of
the internal USYRT register and the W/R bit HI to zoad
the mode control and character length register.

1. MOVE LN [0:2] to Primary Register 11.
2. MOVE AS [0:2], w/R bit HI to Primary %egisier 12.

3. MOVE veharacter lenghth?® %o,??iméry Register 10, which
actually goes  into previously selected secondary
register (data length select register).

i, MOVE AS [0:2], W/R bit HI to Primary Register 12.

5. MOVE "mode 3e}eation" to Primary Register 10, which is
actually goes into the previously selected secondary
{mode control register),

3.2.2 Transmittiﬁﬁ A Character

he microprogram would iuﬁﬁ Primary Register 11 with the line

number. t is then ne&%ssary to set the (TAC) transmitter active
bit by loading at 1 into PR13 (6] Then load Primary Register 12
with the W/R bit HI and the addreﬁs of the deﬁi?eé Secondary
Register (i.e. transmit data register 12). This would be done
after determining that the TBMT bit was true for the selected
line. TBMT (transmitter buffer empty) can be monitored by
checking PR13 {4] for a HI. This is of course is only valid
after loading the desired line number in PR11 [4:6] The typical
transmit sequence would proceed as follows:

R Wy
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1. MOVE LN [0:2] to PR17 [4:6]; 1line select

A%

. MOVE a 1 to PR13 [6] which sets (TAC) the transmitter
active bit.

3. MOVE AS [0:2], W/R to PR12 [5:7], PR12 [4]; secondary
register select for a write.

4. A loop to wait for setting of TBMT in PR13 fuj.

5. MOVE DATA (8 bits) to PR10 [0:7] which is the "window"
to the secondary "transmit data" Register.

3.2.3% Receiving A Character

The microprogram would first select the line by loading LN {0:2]
into PR11 [Y4:6]. Then MOV at 1 to PR13 [2] to set the receiver
active. Followed by a test loop to determine when "RDA" (Receive
data available) PR13 [0] was set. Then AS [0:2] would be loaded
into PR12 [5:71 to select secondary 0 (receive data register).
In this case (receiving), the W/R bit should be low. An input
from PR10 (which is the "window"” into the secondary receive data
register) should be performed to store the receive data byte. A
typical receive sequence would proceed as follows:

1. MOVE LN [0:2] to Primary Register 11 (PR11 [4:6].

2. Set RAC (Receive Active) bit in Primary Register 13. 1
throught PR13 {2].

3. & loop to wait for the HI state of RDA (PRi3 [O0D)
indicating that receive data is available.

4. MOV AS [0:2], W/R bit LO to Primary Register 12. {Read
of Secondary 0.}

5, MOV Primary 10 into memory; this inputs the data
character. '

oy

3.2.4 Primary Register Set Description

The primary register set consists of Eight - 8 bit registers
which are utilized to control basic line functions. Recall that
the secondary registers are internal to the USYRT and are thus
concerned solely with USYRT operation. The primary registers
then provide a means of controlling and observing status of alil
functions which are external to the USYRT (including some USYRT
status signals). This register set also provides a means of
selecting a specific secondary register which you plan to load or
read.
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3.2.4.1 Primary Register 10 - DATA PORT REGISTER -

This 3 bit register serves as "window" or port through which you
must access a previguszv selected seéaaéary register (according
to AS [0:2], (PR1Z2 1[5:7] er wish to resd or write
any register internal , you must first select the
desired secondary register uirm;i&un of data transfer by
loading primary cropriatsl Then you may acoess
this register by g or Wwriting Primary Register 10. FPrimary
Register 10 1is it wide Read/Write registser with the least
significant bit it 0 (Primary Register Figure 3=2).

]

7 6 £ i 3 2 o #
H ¥ k] H i v i
3 BATA PORT GATA PORT &85 (R/W}
L i i i 5 i 4

Flgure 3=/ Jata Port Register
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Figure 3-3 Line Select Register

3.2.4.2 Primary Register 11 - LINE SELECT REGISTER =

The sole function of this 8 bit read/write register is to select

the desired

line you wish to control. Hardware multiplexers

allow control of eight individual lines., These multiplexers are
forced to select the desired line by the state of primary
register 11 bits 4-6 (PRY11 [0:6]). These are also referred to as

LN [0:2].

Note that only three bits are used (bits 4, 5 and 6)

and the others may not be written and are read as zero. PR11 [4]

or LN [0] is

SELECTED
LINE

w3 AT LD TN e (O

the least significant bit (Table 3-1).

Table 3=1 Line Selection

LN2 LNT LNO
PR11[6] PR11[5] PR11{ 4]
0 0 0
0 0 1
0 1 o]
0 1 1
1 0 9]
1 0 1
1 1 0
1 1 1

NOTE

Unce a particular line has  been
selected, any status or data read
from or written to Primary Register
106, 12, 13 or 14 will be concerned
only with the selected line.

T

2

uSYRT erv

Secondary Ragister WR R,
Select #-7 \\" \\\\\

‘ 1B READSH M;f\

g 1

AN

AW R TN
NN
NOOROOVN BERE b seconpary SELECT [3:7)RA, (01D
\\\‘\ \\ Reset
AN

ki

Figure 3-4 Secondary Select Hegister




3,2.4.3 Primary Register 12 - SECONDARY SELECT REGISTER -
This 8 bit register is used for 3 basic functions:

1. Line Reset PR12 [G]

o,
i
23
fana ]
e
@
1
e
St

2. Secondary

3. Direction of transfer PR1Z2 [4]

4, PR12 [1:3] are unused.

The line reset bit (FR12 [0]) when written as a one, triggers a
momentary pulse u%ioh initializes the USRYT and other logic
associated with the selected line. Since the line reset bit
creates a pulse which is not stored, it is a write only bit, and
will be read as a zero

which secondary register (int ?F?Ql te the 'ﬁ?ﬁ?) one wishes to
access. Once these bits are written to selec a particular
secondary register all transfers through ?rimary Register 10
(data port register) will either go te, or originate from the
selected secondary register. One of eight (0-~7) registers are
selected as indicated in Table 3-2. AS [0] or PR12 [5] 1is the
least significant bit. AS [0:2] may be read as well as written.

The Secondary Register Select bits (AS [0:2]) are used to specify
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SECH
Q?GI$TEH PR12(7] PR12[6] PR12{5] = REGISTER
SELECTED AS[2] AS[1] AS[ 0] TYPE

0 0 0 0 RCV DATA
' BUFFER

1 0 0 1 - RCVR
, — STATUS
REG.
4 0 1 0 TRANSMIT

DATA
BUFFER

Lk
o
o
i

TRANSMIT
STATUS
CONTEROL

4 1 0 0 SYNC
ADDRESS
REG.

0 1 MODE
CONTROL
REGISTER

($ 3
-

6 1 1 0 NOT
IMPLEMENTED

—
P
-
i

DATA
LENGTH
SELECT
REGISTER

Table 3-2 Secondary Register 3Select

The USYRT write/read bit determines the directzoﬁ of data flow
hetween the KMC11 and the internal USYRT Registers (Secondary
Registers). PR12[4], when set, sets the logic up for a write to
the selected sgcgndary register from the KMC11. <Conversely when
this bit is cleared, the logic is set up for a read from the
selected econdary register into the KMC11. PR12[4] may be read
or written.

X7 tRe-329 xMiv SYNC | RECEIVE|RECEIVE | RECEiVE

STATUS Fransmit Butfer FLAG | ACTIVE |STATUS | DATA . ivivie thek & .
3 bavair, |Active | ™% | empty 1 raey [NAIL | avan LINE STATUS {0:4,6,713R0, (5)R/W

{158} {racy (TBHT) {5/¥} {RSA) {RDA}

¥Not Used in DMS11-DA

Figure 3-5 Line Status
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3,2.4.4 Primary Register 13 - LINE STATUS REGISTER -

This 8 bit register in <conjunction with Primary 14, supplies
pertinent status of the 1line previously selected hy the line
select register. PR13 [C:4, 6, 71 is azctual UZYRT statu wnile
PR13 (5] is a control bit which selects a particular mnde of CRC
chip operation (to be explained iaters@ PR13 [5] "CRL 32 H™ODE"
bit is the only bit in Primary Kegister 13 which may be resd or

written.

TTEIT NAME/DESIGNATOR | DESCRIPTION
| |
- -
RDA, PR13 [0] { Receiver  data avaliable. This
read only bit is set when the

USYRT has assembled an entire
charatter and has ¢ransferred it
intc the receiver data buffer.
This iz reset by reading the
receive data buffer (secondary
Kegister 0).

RS&, PR13 [1] Receiver Status Available. This
read only bit is high:

a) In CCP mode in the event of

. e A o R W T T e WO S o RN e g b Y Ao e s S

i o i e e S e T W I R e e NS R N 0 e e S 0 MV WA AOE NN A e R A TG el N S B T R TR G TV SO S A RE AT e O it s e B

'

§

1]

i

i

§

¥

i

4

]

EH

i

i

i

i

§

i

§

]

§

§

i

i

i

¥

§

§

i

i

i

i receiver overrun {BOR) or parity
; error (if selected).

i

i i

| { b) In BOP mode in the event of
H i ROR, CRC error (if internal CRC
! i mode i3 sslected {i.e. not for
: ! CRC32)}), or receiving BREOM or
H i RAB/GA&. Thisz bit is reset by
H i reading the receiver status
i i register or by reseting RAC bit,
i { PR13 [2] (receiver sasctive),

H £

] H

i RAC, PR13 [2] i Receiver Active {RXACT). This
H ! read only bit is asserted when
i } the USYRT makes the first data
i ! character of the message
! i available. In BOP mode the first
i { data character is the first
H i non=flag character {address
H i bytel). In CCP mode it is asserted
H { if:

' i ,

i ! a) strip sync is set, the first
i | non syne oharacter is the first
! ! data character. i
i ]
] i i




BIT NAME/DESIGNATOR

S/F PR13 [3]

TBMT PR13 (4]

CRC32 MODE
PR13 ({51 = |
(Not used in DM311-DA)

o o o s e R O o AP, o S R e e e i p M o g b A P S N A e S o o e v - &

“DESCRIPTION

p) if strip sync is not set, the
first data character is the
character following the second
sync. In BOP mode the trailing
{next) Flag resets RAC. In CCP
mode RAC is never reset
automatically, but it can be
ecleared via RENA (RXENA) recelver
enable.

SYNC Flag Received. This read
only bit is asserted for 9
receive clock pulses each time a
sync or flag character is
received. If consecutive
sync/flag characters are being
received this bit remains high.

Transmitter Buffer Empty. This
read only bit is high when the
transmitter data buffer (TDB)
(secondary 2) or the transmitter
status  and control register
(secondary 3) may be loaded with
new data. TBNT becomes zero on
any write access to the TDB or
the  transmitter  Status and

Control Register. TBMT returnas

high when data may be loaded into
the transmitter data buffer.

ﬂRC32~ . mode select. This

read/write bit PR13 [5] is used

in conjunction with PR14 [3]
{enable CRC32). When the CRC32
logic - 1is enabled, PR1Z  [51
determines in which mode the
CRC32 chip will operate:
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ENABLE
CRCA2

PR14{3]

- oo e B

CRC32
MODE
PR13[5]

DESCRIPTION

i

il

R i s B R Ol A e o O N W W W e e G R R TS DAY TR S NN W Y A W TR AR e AR R A A R R O N R W R R e R R SR e s
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) o S B O T At S S e R e SRR D o B St A e

The CRC32 circuitry is disabled.
Serial data 1is passed through the
device with no alteration. Serial-in
to serial-cut delay is % bit times,.

Same as above

This is the CRC32 generate mode for
the serial out data. CRC32
calculaticons begin upon receipt of the
first data character after an opening
flag character. lUpon detection of a
closing Flag Character the CRC32
accumulation is shifted out with the
closing flag, MSB first.

This is the CRC32 Check Mode for the
serial out data. CRC32 calculations
begin upon receipt of the first data
character, after an opening flag
character. Upon detection of a closing
FLAG  character, the ERRCE is enabled.
If the incoming CRC32 does not cause
the calculation to reach the proper
remainder, the error latch will set
and remain set until a line reset is
issued. This mode 1s intended to be
used in applications when the CRC3Z2
check character is known and already a
part of the data stream (i.e., for
reception and checking of CRC32).

The CRC32 polynomial implemented is:

X32+X264X23+%22+4X16+X12
+X 114X 10+ X8+ X7+ X5+ X 44X 24 X+ 1

The CRC3IZ calculated remainder is:

30701156573 (octal)

3-10
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®

BIT NAME/DESIGNATION DESCRIPTION

TAC, PR13 [6] Transmitter Active (TXACT). This
read only bit indicates the
status of the internal USYRT
transmitter data path. TAC will
go’ high after asserting
transmitter enable (TENA PR14
[41) and TSOM {SR3 ol
coincidentally with the first TSO
data bit., This output will reset
one half clock after the byte
during which TENA is dropped.

TSA, PR13 [7] Transmit Status Available. This
read only bit is set to indicate
a transmitter underflow error has
occurred. This can only be reset
by master reset or the assertion

om0 b o S G WS AT Sk e S8 o - oh
o v g o o i WA VA T SN A0 e S s st P

e o AT S e i g o A e o 8

of TSOM.
Y -
| ENABLE # * *
, ' | XMYY L TX CRC ™ IRX CRC ™ | RECEIVE T . i s
1k MAINTENARCE SELECT ENABLE ;ﬁt}i ERR ERROR | ENABLE LIME CONTROL {0,3:73R/W, {1,23R/W
LN TST: JUON TR . {IEMA). . L BEGEIVE LB

*Not Used For DMS11-D

Figure 3-6 Line Control

3.2.4.5 Primary Regi$ier 14 - LINE CONTROL REGISTER -

This eight bit register consists of 3 read/write clock select
bits PR14 [5:7], two read/write CRC32 error status bits PR14
{1,2] and 3 read/write USYRT/CRC32 control bits. All
control/status pertains to the line selected previously in
Primary Register 11. '
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BIT NAME/DESIGHATION ! CESCRIPTION N
) i
RENA, PRY4[O] i Receiver Eriable {HRXEHA&). This
, i read/write pit, when written as a
i onge allows input of the
{ recsived serial data (RSIY. A low
i level disables the receiver dats
{ path (RDP} and resets HDA, R34
i and RXACT.

§£X CRC EHROR
PR14[1] ,
{Always O for DM311-DA}

PRIU[ 2]
TX CRC32 ERROR
(Always 0 for DM311-DA)

ENABLE CRC32, PR14[3]
{Not used on DM311-DA}

S W MW i M Yo

I A . o o h i OMU BN e ke e S A el

S A T e W i e O AR T O 58

Receive CRC3Z2 error, This
read/write bit indicates that a
CRC3eg error has been detected in
the serial in data stream
(receiving). This bit ¢an be
cleared by Master Heset or Line

Reset or by writing a one to
PR1401]. Clearing of the RX CRC
ERROK by writing a one to PRI4[1]
saves previously loaded USYRT and
line control paramsters.

This read/write it indicates
that a CRC32 error has been
detected during transmission of
serial ut data. This blt can be
cleared by Master Reset, Line

Reset or by writing a one to

PR14{2]. Clearing of the TX CRC
ERRCH condition by writing a one
to PRIULZ] saves previously
loaded USYRT ang . line control
parameters. =

‘This read/write bit, when set,

ey

enables CHC32 caleculations to be
performed on incoming or outgoing

~data. When cleared, data 1is

passed through the CEC3Z chip
unchanged.
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BIT NAME/DESIGNATION

DESCRIPTION

TENA, PR14[4]

MS [4,B,C],

PR14[5:7]

o o o ORGSR o e B WP S G ek RE AT ke Rm wea §

NOTE

Even though data is unchanged it
is delayed by nine clock periods
{bit times).

Transmitter ENABLE (TXENA). This
read/write bit, when written as a

one allows processing of
transmitter data. This bit must
be true before any data

transmission can take place,

Maintenance Select Bits. These
read/write bits control the
selection of maintenance c¢locks
and allow the selected line to be
placed in maintenance mode.

3-13
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H3YRT into an internal loop
mode. In this mode, transmit
sgrial out becomes receive
gserial in and transmit clock
pulse bhecomes negated and
usad as recgive serial
clock,

Page
MEC ¢ MSE H MSAT |
PRI&L7] | PRIA[6] | PRI4L[S] | DESCRIPTION
; : i
H § [
§ i i
0 H 0 H 0 | This is the normal state for
i i i data transmissicn/reception.
i " ! Clocks come from external
H i i modem and the USYRT is not
; ; i in maintenance mode.
; ; gA_ - - M
4] i 0 : 1 { NOT USED {(same operation as
: ' : 1oes)
' } i
O i i i 4] I Single step mode MSC, MSEB
0 : 1 H 1 { select single step mode. MSA
i ; i 1s the state of the single
; : | step clock. This is
H H i primarily used in
i i H maintenance mode for
i ; | diagnostics wussd with loop
i H | arocund maintenance
H H i connectors.
o z » N
i i 0 H 9] { Internal clock mode. Data is
i ; i received or transmitted at a
i i | rate determined by an on
H H ! bosrd RC ozscillator.
H H i
H H 1]
i i 0 | 1 ! NOT USED (same as 4)
] L] ¥
) ¢ #
1 | 1 : & i This mode 1s also a single
i i 1 : 1 { step mode with M34 being the
! ; ! state of the clock. This
| : | mode however switches the
g ; ;;ce
i ] i
i g ]
§ H 3
] i i
H § 1]
§ H ¥
§ i
H i
¥ ¥
H i
H §
] i
H ¥
i i

i W e WA

3'2‘“&5

Primary KRegister 15

Primary register 15 is unused at this time.
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3.2.4.7 Primary Register 16 - TRANSMIT STATUS MULTIPLEXER =

This 8 bit read only register may be used as a quick transmit
status check of all lines. The bits O through 7 correspond to
the transmit status of lines 7 through O respectively. The
actual transmit status consists of the "OR" of TBMT and TSA
(explained in part 3.2.4.4). Hence one read gives the transmit
status of all lines, '

TBHT/TSA} TBHT/TSA| TBMT/TSA TBMT/TSAL THBT/TSA|{ THBT/T5A|TBRT/TSA THBIT/TSA
TRANSMIT STATUS MULTIPLEXOR

16 8L (RO}

tine # liine 1 Qtine 2 fline 3 | tine h jiine§ lLine & 1line 7

Figure 3-7 Transmit Status Multiplexer

' *nuﬁiasa RoA/RSA | ROA/RSA | RDA/RSA | RDA/RSA| ROAZRSA[ROA/RSA | ROA/RSA | pece ye STATUS MULTIPLEXOR

REG (RO}

Line 8 jLine 1 Line 2 |Line 3 Line & Jiine § liine & {Llne 7

Figure 3-8  Receive Status Multiplexer

3.2.4.8 Primary Register 17 - RECEIVE STATUS MULTIPLEXER -

This 8 bit read only register is similar to the Transmit Status
Multiplexer in all functions except that the information
presented is the "OR" of RDA (receive data available) and RSA
(receive status available)

3.2.% Secondary Register Set Description
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The Secondary Register Set consists
chip.

internal to

areg

selected ﬂ
through Primary Register

SECOMDARY REGISTERS {internal iam USYAT)

egch

Figure 3~§

USYRT

by Primary

10,
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KECEIVE DATA BUEFER (ROD

BECEIVER STAYYS REGISTER {RD}

TRANSMIT DATA BUFFER {R#AW}

TRANSMIT STATUS/CONTROL REGISTER (R/W)

- SYNC/ADDRESS REGISTER (R/W)}

HODE CONTROL REGISTER (R/W)

DATA LENGTH SELECT REGISTER {R/W)

Secondary Hegisters

of
These
operation and allow readability of USYRT status.
Registers 11 and 12,

{Data
explanation of these secondary registers follows.

Port

eight

This may be read after PR13[{0] RDA
is available.
by RESET and is accessed via the data port

register

8 bit

RECEIVE DATA BUFFER (RO}

from

1 J & 4 14 3 H P
1 T ¥ H i 1 i
@ RECEIVE DATA
H i i i e i i
Figure 3-10 Receive Data Buffer

3.2.5.1 Secondary Register 0 - RECEIVE DATA BUFFER -
This eight bit read only register 1is tLhe
receive data may be read.
goes true indiecating that receive data
Register is cleared
Register (PR10).

registers
registers control USYRT
These registers
and are accessed
Register). A




¢ 8 & "OR RAB/GA REDH i1 RECEIYER STATUS REGISTER (RD)

o
s

igure 3-11 Receiver Status Register

% Tl

3.2.5.2 Secondary Register 1 - RECEIVER STATUS REGISTER =

o

This eight bit read only register supplies basic status of the
USYRT Read operation. Tnis register is accessed via the data
port Register {PR10).

; BIT NAME : DESCRIPTION !
z i !
: i H
! RSOM SR1[0] i Receiver Start of Message-read only bit. |
P ¢ In BOP mode only, goes high when first :
: ' non-flag (address byte) character 1is |
H ‘ lpaded into RDB. It is cleared when the |
! ! second byte is loaded into the RDB. H
¥ i H
3 § H
' REOM 3R1[1] ! Receiver End of Message-read only bit. |
; ! In BOP mode only, set high when last |
: ! byte of data loaded into RDB, or when an |
; ! ABORT character is received. It is |
H ! cleared on reading of Receiver Status |
H ! Kegister or dropping of RXERA. i
H & i
H § H
! RAB/GA SR1[2] ! Received ABORT or GO AHEAD character, H
e i § read only bit. In BOP mode only, if LM=0 |
&0 H ! this bit 1is set on recelving an ABORT |
H ! character; 1f LM=1 this bit is set on |
H ' receiving a GO AHEAD character. This is :
H i cleared on reading of Receive Status |
: % kegister or dropping of RXENA. i
3 §
H H §
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; BIT NAME T DESCRIPTION ;
1 ; :
[ - - [ %
] H H
i ROER =R1[3] i Feceiver Overrun Read Only Bit. Set high !
H i when received data transferred into RDB |
H v and previous data has nct been read, |
: i indicating failure is service RDA within |
i i one character time. Cleared on reading |
; i Recelver Status Register or dropping of |
i i RXENA, H
: : :
POABC SRI[H:6] i Assembled Bit Count-read only bits. In ¢
H i BOP mode only, examine when REOM=1. !
: i ABC=0, message terminated on stated |
: { boundary. ﬁBC:XXX; message terminated |
] i {by FLAG or ﬁ) cn unstated boundary, |
H i binary value of ABC = number of wvalid |
i i bits available in RDB {(right justified). !
t H 13
H % ¢
i ERR CHK SK1{7] | Error <Checke-read only bit. In BOP mode !
H i set high if CRC 16 is selected and data |
H i was received in error, examine when |
H ¢ REOM=1., In CCP mode: 1. set high if |
i i parity selected and received in error, |
: i 2. if CRC 1t selected (tested at end of !
H i each byte) ERR CHK = 1 if CRC GOOD, ERR |
; i CHK = 0 if CRC HOT GOOD. Controller must !
' i determine the last byte of the message. |
; i This is not used for CRC32 i
H H i

i

SMIT DATA BUFFER =

e

3.2.5.3 Secondary Register 2 - TEAN

This 8 bit read/write register is the means of outputing parallel
8 bit data words to the USBYRT for serial output. Typiecally this
register 1s loaded with data when the USYRT is ready to accept
data which is indicated by the assertion of TBMT PR13[4). This
register 1is cleared 'g RESET and is accessed via the data port
Hegister (PRI0). Data is Transmitted serially out of the USYRT
LSB first.

¥ 1 £ Y T ¥ T
2 TRAKSHIT RATA TEANSHIT DATA RUFFER (R/W}
i i 3 § i i 2

Figure 3-12 Tranazmit Data Buffs




This 2 bit

and
this register

w2

allows

Y

e

andary

Register 3 - TRANSMIT STATUS/CONTRCL REGISTER

read/wWwrite register supplies some status information
control of USYRT transmit operations. Bits [4:6] of
are not used at this time. Hote that although bits
2R3{“:3} are read/write, TERR SR3[7] is read only.

B X 1

o o G B o N G T M o e 0 e

TERR
{ro}

x\&

1 5 :
\ \ 's ) N "
\\ W }i\ TXLA THAR TEOH TEOH TRANSKIT STATUS/LONTROL REGISTER {&/W)
\ 1’2

. 'Y

Figure 3=13 Transmit Status/Control Hegister

e e e o e o e s K0 A O e A AR O A T e

BIT NAME R CESCRIPTION !
R i

e B :

T30M SR3{C] ! Transmitter Start of Message-W/R bit. |
! Provided TXENA=1, TSOM initiates start |

i of message. In  BOP, E’fV»* generates |

! FLAG and continues to send FLAG's until |

! TSOM=z{, then begins to send data. In |

CCP:1., IDLE=0, transmit out of SYNC |

register, continue until TSOM=0 then |

begins data. 2. IDLE=1 transmit out of |

TDBE. In BOP mode there is alsc a Special H

Space Sequence (SS83) of 16-0's initiated |

by TSOM=1 and TEOM=1. SSS is followed by |

FLAG. !

Transmit End of Message-W/R bit. Used to
terminate a message. In BOP mode, TEOM=1
sends CRC, then FLAG; if TXENA=z1 and
TEOM=1 continue to send FLAG's, if
TXENA=0 and TEOM=1 “ARK line. In CCP:1.
IDLE=0, TEOM=1 send SYNC, if TXENA=1 and
TEOM=1 continue to send SYNC's, if
TXENA=2O and TEOM-1 MARK line. 2. IDLE=1,
MARK line.

e e o e o o R o R R I oD TN T
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H L

isTRIP - )
5 | Apa  [eaoTOCOL |SYHC/LOOH SEC ABD| 1DLE 2 ¥ % HODE CONTRGL REGISTER {R/W)

H . v

i )

Figure 3-15% Mode Control Register

: BIT HaME ¢ ) §
1 ¢
! - e - - %
I XYZ SR5L2:0] 4 Y X W/R tits. These are the H
H H errcr control bits. H
: Lo 0 o X16+%¥12+%X5+7 CCITT = H
H H Initialize to "1 H
: HES 0 1 X16+X12+X5+« 1 CCITT - H
H i Initialize o "0O® ' H
| Y 1 0 |
' 0 1 1 - CRC15 !
: bl 0 0 CP Only H
H I g 1 CCP Only i
H R 1 G ; !
: | 1 1 Inhgﬁ*t all error detection |
i i i
i ! Neote: Do not medifyv XYZ until both paths,
H i are idle. i
| '
VIDLE SES( 3] ¢ IDLE mode seleci - %!2 bit. Effects |
H ! transmitter only. In BOP mode, iﬁis hit |
H i controls the type of character sent when |
! } TXAB asserted or 1in the event of data |
H P underflow. In P it controls the |
H i method of in SYNC character |
: ! transmission and rflow, "i1'ztransmit |
; POSYNC from TDB, ztransmit 3YNC from |
i I SYHC/ADDRESS reg §
' 3 §
2 SEC ADD SkS[4] ! Secaondary Address Mode ~ W/R bit. In BQP !
o, ' i mode only; after occurrence of a FLAG |
- H i looks For address ma%ch prior to |
' ! activating RDP. If no match is found, |
H i begir ; n  again. SEC ADD bit |
! i should if EXADD=1 or EXCON=1. |
i ' !
OSTRIP Syuc ' ne o de-W/R bit. Effects |
. i LOOP SRS5I[5] i o P mode, allows |
H i ion raracter. In SZ?i i
; H Ler econd SYHO, trip SYNC; when |
> ' I first data ~haracter detected, set |
; ORXACT=1, 3top ripping. H
: E ‘
i PROTOCOL 3R5[6] i PROTOCOL-w/r , CCP=1. 3
i i i
| APA SRS5{7] | OALL Parties  Address-W/R pit. if
' ! selected, modifies secondary mode 50
H ! that the secondary address or ﬂw?*s will |
| 3 activiate the RDF. §
| ; i




Page 3-22

.8 DATA LENGTH SELECT REGISTER ~

§ bit is used to control the character
-h se YRT's data paths. This selection can
from for sach data path in  BOP mode and
£ 5 o ~

five CP mode.,

f¥OL 3 TERL 2 TEBL
" ol

1 exADD EXCON BEGL 3 RXDL 2 RADL BATA LENGTH SELECT REGISTER (R/W)

)

A——

Figure 3-16 Data Length Select Register
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1TUBIT NAME DESCRIPTION :
] b o o i
e :
' TXDL 1,2,% | Transmitter Data Length-W/K bits. %
¥ ' ¥
5 ! TXDL3 TXDL2 TXDLA LENGTH
! YD 0 0 Eight bits per ;
H H character H
. ' H 1 1 K Seven bits per H
! H character E
! H 1 1 0 $ix bits per i
: f charactet i
! ] i 0 1 Five bits per i
H i ~ character ;
! H 1 0 0 Four bits per i
' H character?® i
H ! 0 1 k Three bits per H
! ! character® H
: i ¥ 1 G Twe bits per H
4 H character® !
H H ¢ 0 1 One bit per ;
H i character® 3
i ' 1
% % *For data length only, not to be used for SYRC i
' ! character (CCP mode). %
¥ : §
2 RADL 1,2,2 | Receiver Data Length-W/R bits. ) H
! ! RXDL3 RXDLZ RXDL1 LENGTH H
: : 4] 0 ¢ Eight bits per H
H i character H
! i i 1 1 Seven bits per i
! H character H
H H 1 1 G 3ix bits per i
H i character H
H H 1 0 1 Five bits per H
G H H character H
¢ ! ! 1 0 a Four bits per '
! ] character H
H H 0 1 i Three bits per H
| } character H
H i 0 1 0 Two bits per E
H ' character H
; : 0 0 1 One bit per 4
! H character H
H i o e i

R,
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| T ~ BESCRIPTION |
] & 1]
3 i — o N ¥
i i ) _ t i
I EXCON } ed Control Field-W/R bit. In receiver |
{ H if set will receive control field as two |
H H bytes. Excon bit should not be set if !
{ i N % i
i H D = 1. ;
$ ] ]
1] 8 ) ) ) . ‘ . i
{EXEDD H ded Address Field-W/R bit. In receiver !
H H LSE of address byre tested for a "1", If !
: H continue receiving address bytes, if YES |
! H o control [ield. EXADD bit should not be !
' i SEC ADD = 1, !
¥ { #
H ] i

- AN OVERVIEW

thﬁ EMC11 microprogram is initiated and directad by
ced program residing in the malﬁ CPU memory space.
between the user program and KMC11 firmware is
a set of four control and status registers (CSR's),

%zaegrh; to the KMC~11 microprocessor. These iour
sters are used for control input, status output, and
1d Out?ﬁi.

s«

Thn two low bytes in the first two registers in this group have a

ced  format and serve as the command header for the second two
egisters.  The second two registers form a  two-word data port
the exchange of unique control/status commands between
firmware and the user program. The contents of the data port are
specified by an identification field in the command header.
Other specific fields in the two-word command header control
interrupt enabling, set wup data transfers between the main CPU
and the KMC11, and identify the communications line of interest.
The second byte of the first word is used to contain a special

: issued by th user program for implementing
rOCessor start, halt and initialization. (Detailed
seriptions of each field in these four words for Modes I, &8 VI,
Autedin are presented in AUTODIN II DESIGN SPECIFICATIONS).

1.'!5‘ @"’*‘; ey

A user program issues a command to KMC11 by storing the command
in the pertinent C3H's. The firmware then interprets the command
and gerforms the s;ecxis > actions, Similarly, firmware izsues a
command to the user program by storing the command in the
pertinent C3R's and notify zﬂg the user program that a command is
available for retrieval and execution.

o

ﬁ‘)

M@wﬁdéa data received or transmitied by KMC11! iz written inte or
read from user program assigned buffers in the main CPU memory.
KMC11 accesses t”ﬁﬁu buffers through Non Processor Requests (NPR)
to a UNIBU 3é:réss* é U5 address is defined as an 1%-bit
addrsss of a maiﬁ ion which has been reserved for
use by an NPHE device

e...!
e“,&d

=
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3.3.1 Command Structure

The functicns of the six firmware control/status/data commands
are described in the sections that foliow.

3.3.1.1 INITIALIZATION Command -

The purpose of the single byte INITIALIZATION commmand is to
clear all condition sensitive logic in the KMC-11 microprocessor
in the KUN state. This command must be issued by the user
program once prior to starting the initialization procedure.

3.3.1.2 LIKNE INITialization Command =~

This command is used to initialize each line supported by the
specific DMS11 and performed once, generally at start-up time,
for each supported KMC11/DM311 pair. This command informs the
KMC11 of line dependant characteristics and assigns &
communications line number for each active DMS11. It is also
used to inform the KMC11 of cross-line (line independent)
characteristics and control information.

3.3.1.3 CONTROL IN Command -

This command would force control action to be ‘taken by the
firmware. Such commands would be abort, resync, or force control
sequences, and request for line status.

3.3.1.4 BUFFER ADDRESS IN Command -

The user program issues this control command to a KMC11 to assign
a new buffer to the designated line. A BUFFER ADDRESS IN command
points to and defines only one user defined buffer, and this
command must be repeated for each buffer paired to the KMC11.
The user program can assign a maximum of two receive and two
transmit pbuffers to each communications line.

The command contains the line number, the starting buffer address
(expressed as an 18 bit Unibus address) the character or word
count and a single bit control, which can be used for different
purposes within each mode. Upon completion of each transmit or
receive operation, the firmware returns with the ending memory
address and the reason for termination.
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3.3.2.3 Receive/Transmit Sequence -

Once the user progran has initialized each line interface through
LINE INIT commands, the firmware is ready to perform a receive or
transmit data operation.

An actual reception or transmission is initiated when the user
program issues a BUFFER ADDRESS IN command., Each line requires &
buffer assignment through a BUFFER ADDRESS IN command in order to
initiate a data transfer.

Wnen a buffer is assigned, it is designated for either reception
or transmission.

The firmware informs the user progranm of a normal data transfer
termination by issuing a BUFFER ADDRESS OUT command,. The
FIRMWARE terminates a normal data transfer operation for one of
two reasons: the buffer designated by the last buffer desecriptor
nhas been filled or an End-of-Message sequence has been detected.
If a transmission or reception error is detected, the firmware
informs the user program of the error by issuing a BUFFER OUT
command containing the code designating the error condition.







CHAPTER 4

THEQRY OF GPERATION

4.1 GENERAL

The “MST1~va%; Line card is a hex height nultilayer mo
capable of controlling synchronous communication transfers
11nes concarrently running at 56Kbd when used with KMC11-B. an
a single *‘ﬁe at 56Kbd may be run when the KMC11-A is used. T
DMS11-D(A) is controlled by the KMC11 microprocessor and has n
direct Unibus connection. '

ta
Tognes
4-} E*

The logic can be divided into six basic functional aress:

OBUS Interface - Interface to KMC11 cutput bus

IBUS Interface - Interface to KMC11 input bus

LINE SELECT/CONTROL - Control/Select of 1 of 8 lines
REGISTER 14 MUY - Multiplexes line status to KMCI1 IBUS.
LINE INTERFACE - Line specific control/status

MISC - POWER, clock, cable connectors.

U

Ty

The following is an in depth presentation of logic op sration.

4,2 CIRCUIT DESCRIPTIOHN

The following description will be in reference to the DM311-D

cireuit diagrams and the block diagram. The basic data flow
diagram indicates that data is output under KMC11 gontrol in 8
bit bytes in a parallel fashion. The selected USYRT then
converts the parallel data to serial data and directs it te  the
CRC32 chip, whlah computes a CRC32 check character and appendsit
to the end of message (if enabled) (BOP, Mode VI Avtodin} and
shifts it out through an EIA R3423 driver teo the modem. In the
receive direction, data comes in serially through the EIA RB423
receiver, the CR{32 chip and then into the selected iSYRT. For
the variation without CRC32, the data flows directly into/out of
the USYRT. =
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n block diagram and microprocessor
interconnect pags. g attempt he?ég is to show the simplicity
of the line unit while showing the functional relationships of
the blocks of logic.

This 1is the f

4,2.2 0BUS Interface

This page contains the interface to the KMC11 OBUS ({write bus),
as well as primary registers 10, 11, and 12. The one of eight
decoder accepts the register address selection bits (CROM[D:3]1),
the output strobe (OBW t*aili?g edgé'strabe,, the bus select bit
GZT and produces the appropriate decoded register clock load

= 5 o

%%
I
es (sagzre L2},
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The KMC data bits (BALU{0:7]) are buffered and inverted to
produce AL3[0:7]1 (true HI) which are then istributed to the
internal locvgic on a tri-state bus.

o
orr

Register 10 1is the DAT PORT REGIZTE This register 1is
read/write and may be considered a "wWit into the secondary
register selected by register 12. After a secondary register (a
secondary register 1is one of eight control registers actually
contained within the USYRT chip) is selected, data may be written
inte for read from] the selected secondary register via a write
read] from register 10.

Register 11 is the LINE SELECT REGISTER. Bits ALU{U:6] are
Wwritten into register 11 as LN[0:2], thereby selecting the
desired line. Register 11 bits [0:3,7] are unused. Register 11

bits [4:6]1 {(or LN[0:2]) may be written or read.

Register 12 is the SECONDARY REGISTER SELECT REGISTER. This
register selects which secondary register (internal USYRT
register) you wish to access and whether you want to write into
it or read from it. ALU[5:7] may be written or read as secondary
register select bits AS[0:2]. ALU[4] is the USYRT W/R bit. This
bit may be read or written . A logic H indicates that a write
will be performed to the selected secondary register, while a
logic L indicates a read. ALU[O] is a write only bit which
resets the selected line to the initialized state. The signal
which actually enables data in to and out of the USYRT ("DPENA")
is initiated by "DELAYED SEL 12" or *DELAYED SEL 10" which
originate on this page. These two signals are delayed to allow
setup time of the AS[0:2], and the W/R bits at the USYRT input
before the strobe occurs.

CLEES
. sl BOTD DMELLE
g i sas Lesnreveion ydle Mviwm.m PYELE v
s Lt i i
g o8 5 o 1 240 saaF @

AR
gR pewe cyele

Figure 4-2 Typical KMC114& Out Bus Timing

4,2.,3 MIsSC I
The logic functions performed on this page are as follows:

Individual line reset RESET[0:7] H.
iLine unit reset.

Clocking of individual line control register LCS[0:7] L.
Decode of individual line select signal L3SE[0:7] L.
Clocking of individual CRC32 select SCRCI[C:7] L.
Origination of individual DPENA pulse DPENA[G:7] H.
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nput 5ath wit% a
¢ must ause an

1 Eiﬁ@ﬂ} with a
he cummon raset can cﬁiy be
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The reset logic consists of tw
common tri-state output p
individual line reset or

minimum duration 5

initiated by the KMI11 ar' line or a power up condition,
This signsl 1n1*&ste 508 ns. pulse from the CLEAR TIMER
one~shot which simuitaneocusly raises sil eight reset lines, An
individual line reset is «caussd by writing the selected line
number 1ntn regl@tar 12 along with the "LIKE RESET" bit set.
This M"REZET® bit is loaded into a flip flop by "DELAYED SBEL 12
L*. The %,«“T Tzﬁﬁu i s r red, which initiates a 250 ns.

"7 CLEARY pulse the elected lines PRESET" pulse.

The LINE CONTROL STROBE leogic is & one of eight decoder that
initiastes the pulise which clocks the data into the LINE CONTROL
REGISTER for the selected line {this is what is written intoc or
read from register 14). Register 14 contains; maintenance clock
select bits, USYRT transmit enable, USYRT receive enable, receive
and transmit CRC error flags, and CRC3Z2 enable bit.

The LINE SELECT DECODER is basically a cone of eight decoder which
enables the selected LINE STATUS BUFFER {see line interface
pages) data onto the triestate status bus which then becomes
input data for the IBUS MULTIPLEXERS and the KMC11.

The CRC32 SFELECT logie {DMS1i=3 only) 1is =also a one eight
decoder, but this creates a cleck pulse whlch loads the present
state of the "CRCZ2 MODE" (register 13 bit 5) bit into the
selected lines "shack on transmit? f‘&p Register 13 explained
in section 3.2.4.4% 1s the LINE STATUS REGISTER Individual line
status information may be read via r%gistﬁr 13. Register 13
contains; transmit status available (TSA), transmit active (TAC,
CRC32 check on transmit, transmit buffer empty {(TBMT}, sync flag
(S/F), receive active (RAC), receive status available (RSA), and
receive data available (EKDA).

The DPENA {dataport enable) decoder supplies the strobe to the

SYRT which is necessary for any read or write to any of the
internal USYRT registers {secondary registers).The DPENA logic
decodes the line selected by LH[0:2] and asserts DPENA for any
read or write of an internal USYRT register.

The sequence for writing an internal USYRT register wvia primary
register 10 is as follows: Vis PR12 the AS[0:2] must be set to
indicate which secondary register you wish to access and the W/R
bit must be s=e to indicate the faot that you will be writing
into register 10 {this is true for any secondary register). This
W/% signsl will now be present at the iﬁgut of all USYRTS;
however without DPEHNA, no acticn is taken ¥ the USYRTS. The
data is actually output fo register 10 which in turn is presented
at the data inputs of the USYRT chips, "DELAYED SEL 10" strobes

the DPENA decoder with a 250ns. pulse which actually loads the

data into the selecited secondary register of the selected USYRT.
Tbig DPENA pulase is of fixed lengtb determined by a 9602 one
sh

0 i
[N
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The sequence for a read of register 10 is initiated by first
loading register 12 with the desired secondary register AS{0:2]
and the W/R bit low (indicating a read from the selected
secondary register). “DELAYED SEL 12" clocks the state of the
W/l bit which then causes the selected DPENA signal. This will
stay high until register 10 is read. At this time the KMC11 bus
signal "IBR" in conjunction with register 10's address on the
CROMI#:7] lines initiates "READ CLEAR" which resets the READ
ENABLE flop and drops DPENA, thereby terminating the read
operation.

4,2.4 MISC II

This page contains the maintenance clock circuitry, 12 volt
regulators, a reset decoder, and the two fifty pin berg
connectors for connection to eight external modems.

The voltage regulators supply constant 12 volts to the level
converters and the USYRTE. The maintenance clock consists of two
TTL inverters operating in the linear region at approximately
112khz whien is halved to provide approximately 56kb for use by
internal circuitry. The oscillator frequency varies from 80KHz
to 120KHz depending on components.

4,2.5%5 PAGES 6-13 Line Interface

These eight pages contain eight identical logic circuits which
are used by each line. Each 1line circuit contains: & line
control register (register 14), clock multiplexer, line status
buffer, level converters, synchronous communications c¢hip
(USYRT), and a CRC32 chip.

The LINE CONTROL REGISTER consists of a hex D flop, one
additional flip flop and the CRC32 chip. The above components
store and/or provide data for a write/read to primary register 14
for the selected line.

The clock multiplexer selects which type of clock will be used to
drive the USYRT c¢hip by the states of MSA, M5B, and MSC. The
choices are:
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hardware as follows: The KMC writes intc register 11 and 12 what
it intends to do with the USYRT. After one NOP the KMC can do
whot it had intended, (the NOP is due to the reguired USYRT setup
time) for example, assume a write to the Line Unit transmitter
control reyister {(internal USYRT register 3). First, the KMC11
writes the 1line number , W/R bit, and address select bits into
register 11 and 12. Then the KMC11 writes the desired data into
register 13 4 delay of one instruction time 15 necessary
between a setup of register 12 for a read and the actual 1input
instruction. This 1is due to the reguired length of the DPENA
signal for correct USYRT operation. The serial data 1is then
shifted out of the USYRT LSB first.

The USYRT is an important part of the DMS11D 1line wunit. The
above information assumes knowledge of this component. Appendix
B provides the 5025 USYRT specifications in its entirety for a
more detailed description of internal USYRT operaton and
capabilities.

4,2.5.2 CRC32 Chip (DMS11-D Only) -

The CRC32 e¢hip is an LSI 20 pin c¢hip which is placed 1in the
serial data stream for CRC32 calculation on the serial data.
This chip is capable of various operations depending on the state
of the two control leads. One lead is the ENABLE; when this is
low, serial data is passed through the device with no alteration
or calculation. Serial in to serial out delay is nine bit times.
when the enable pin is HI, operation is selected by the state of
the "CRC32 MODE" bit. This is bit [5] of primary register 13.
With this bit LOW the CRC32 chip is in "CRC generate mode™ .CRC
calculations begin upon receipt of the first data character after
an opening flag character. Upcn detection of a =nlosing flag
character, the CLOCK OUT 1lead 1is disabled, and the CRC
accumulation is shifted out with the closing flag. If this bit
is a HI, the chip is in "CRC check mode". CRC calculations begin
upon receipt of the first data character after an opening flag
character. Upon detection of a closing flag character, the ERROR
CHECK LATCH is enabled. If the incoming CRC does not cause the
calculation to reach the proper remainder, the latch will set,
and remain set until the ERROR RESET lead is strobed (register 12
bit [0]).This mode is intended to be used in applicstions where
the CRC32 check character is known and already a part of the data

stream, f{(ie. for the reception and checking of CRC32). This
chip is wused for bit oriented protocol only. The CRC32

character, appended to the data stream in generate mode, is
shifted out MSB first byte by byte.
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CHAPTER 5

MAINTENANCE

5.1 GENERAL

In general, the DM311D{(A) consists of control logic and
multifunction LSI integrated ecircuits, such as the USYRT and
CRC32 chips. Because the board can be divided into control logic
and & identical 1line interface circuits, it becomes much more
straight forward to troubleshoot.

5.2 FAULT ISOLATION

Fault isclation can be accomplished by using standard
troubleshooting techniques. Proper selection of diagnostic
parameters will allow you to localize the fault to the logic that
controls ail lines, that is, a fault common to all lines, or to
the logic concerned with a specific line. Typiecally, a control
logie failure will be a basic failure; one which doesn't allow
you to read or write or clear a particular register or group of
registers. This type of problem can usually be found to be a
loss in signal flow between the KMC11 OBUS/IBUS and  the USYRT
chip itself. 4 fault which has been isolated to a particular
line through proper diagnestic parameter selection is even more
straight forward in that the falling line can be compared with a
working line. After some familiarization with the module and
USYRT operation a problem may be localized to a USYRT failure by
diagnostic printouts. An example of this might be a single line
in which you cannot write some secondary register however, other
secondary registers can be loaded properly. Since all lines use
common circuitry up to the point of USYRT entry, this fault, in
all probability, should be a faulty USYRT (assuming diagnostics
have run in the past).
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switeh settings, this diagnostic can be used with or without the
external loopback connector {internal or external) however good
practice suggest running this diagnostic with the loopback
connector installed to allow checkout of the CRC32 chip and basic
line driver/receiver combinations.

5.4 PREVENTIVE MAINTENANCE

Periodicly run both the Statie and Dynamic diagnostics to verify
the DMS11-D(A) cperation.

[nere are no special adjustments for operation of this option.
1 jumpers and variations are set at the factory and should not
be changed.
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P 5.1 MODULE MB8711 (MB711=-YA)
This board 1s the line module

of the DMS11-D (DMS11-DA) line
It 1is available throug ys

11
h Computer Special S stems, Nashua

unit.
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pM311-D TEST CONNECTORS

5.2
The est connector loopback jumper) used to test DMS11-D
available by ordering P/N 2MEOLEER.
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General Description

The COM 5025 is a COPLAMOS® n channel silicon gate MOS/LS! device that meets the majority of
synchronous communications requirements, by interfacing parallel digital systems to synchronous serial
data communication channels while requiring a minimum of controller overhead.

The COM 5025 is well suited for applications such as computer to modem interfaces, computer to computer
serial links and in terminal applications. Since higher level decisions and responses are made or initiated by the
controller, some degree of inteiligence in each controller of the device is necessary.

Newly emerging protocols such as SOLC, HDLC, and ADCCP will be able to utilize the COM 5025 with a
high degree of efficiency as zero insertion for transmission and zero deletion for reception are done
automatically. These protocols will be referred to as Bit Oriented Protocols (BOP). Any differences between
them will be discussed in their respective sections. Conventional synchronous protocols that are control
character oriented such as BISYNC can aiso utilize this device. Control Character oriented protocols will be
referred to as CCP protocols. Other types of protocols that operate on a byte or character count basis can
also utilize the COM 5025 with a high degree of efficiency in most cases. These protocols, such ag DODCMP -

- will also be referred to as CCP protocols.

The COM 5025 is designed to operate iy a synchronous communications system where some external
source is expected to provide the necessary received serial data, and ¢ i ciock signals properly
synchronized according to ElA standard RS334. The external controller of the chip will provide the
necessary controi signals, intelligence in interpreting control signals from the device and data to be
transmitted in accord with R5334.

The receiver and transmitter are as symmetrical as possible withaut loss of stficiency. The controlier of the
device will be responsibie for all higher level decisions and interpretation of some fields within message
frames. The degree to which this occurs is dependent on the protocol being implemented. The receiver and
transmitter logic operate as two totally independent sections with a minimum of common logic.

References:

1, ANSI—American National Standards Institute
X353, X834/589
202-468-2289 »

2. CCITT—Consultative Committee for International
Telephone and Telegraph
X.25
202-632-1007

3, Ela—Electronic Industries Association
TR30, RS334
202-658-2200
4, 1BM
General information Brochure, GA27-3083
Loop interface—CEM Information, GA27-3088
System Journal—Vol. 15, No. 1, 1976; G321-0044
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Description of Pin Functions

PinNo. Symboi Nams O Funciion

1 Voo Power Supply PE +12 voit Power Suppiy.
2 RCE Regsiver Clock {0 The posiive-going adge o this ¢ Hifts data i the receiver shifl register.
3 A8l Receiver Serial Input . 1 This input accepts the serial bit input strearm.
4 GFR SynupiFlag : O This culputis set bigh. for 1 clogk tima of the
Received o RCP, sach ime a syne of flag character is received.
REALT Receiver Active O Thisoutputis asseres wien the RDP prasents e firgt data character of the
. messags o the controlier. n the BOP mode the firstdata charadter is the first

non-Hag sharactes (andsss byle), it the COP mode: t it strip-syncis setithe
first fon-gyne charactr is the first data eharacter 2. I stip-sync i not set; the
first data character is the character ioiowing the second sync. In the BOP
rriode the trailing (rext; FLAG resets BXACT. inthe CCP moda FXACT

is neverreset, it can be cleared via AXENA,

& ROA Receiver Data O Thigoulpulis set high when the D has assermbled an entire characler and

Available transferred it inte the ROB. This output is raset by reading the RDB.

7 RBA Receivar Status & This oulputis set g 1 COP-in the event of racaiver over run (FOR)
Availabie or panty arror (it esiested), 2. BOP-in the eventof ROR, CRC arror {if selectad)

ARA3A. This ottt is reset by reading the
sstar or dropping of RXENA
8 RAENA  Recsiver Enable ! w6 e processing of ASIdata. Alow
: 204 RSA ang BXACT.

9 GND Giround GND  Growrs '

10 DBgs Data Bus ¥O  Bidirectional Data 8us.

11 D883 Data Bus O Bidirschonal Data Bus.

12 DBig Data Bus 70 Bidirectional Data Bus.

13 oBt Data Bus HO Bidiractional Data Bus,

14 DBz Data Bus $¥0  Bidirectional Data Bus.

15 CB1S Data Bus 0

18 D4 Data Bus 11

17 oEis Oata Bus (o]

1f WR Write/Read H

18 AZ Address £ H

20 At Address 1 §

21 2 S i Addressi

22 BYTEOP By Dpsrstion H {is 8 bits wigs) 8

i 16 bits wide,

23 DPENA Data Port Enable i Strobe t vie op, WiF and data are set-up DPENA
may hesirobed. g the port, DPENA may rese! (depending on register
selected by address; RDA or i writing imto the port, DPENA may reset
(depaniing on regigter selected by address) TBMT

24 oBg? Data Bus 1) Bidirectional Dats Bus--MSB.

25 UB#e Data Bus YO Bidirectional Data Sus.

26 DBgS Data Bus VO Bigirectonal Data Bus.

27 OB Data Bus 2O Bidirectional Data Bus,

28 DBg3 Data Busg YO Bidirectional Data Bus.

29 OBg2 Oats Bus VO Bidiresponal Data Bus,

30 oagt Data Bus YO Bigirectional Data Bus.

31 Depg Data Bus

a2 Vo Fower Supply

33 MR Master Hoset 3 nob. This will: clear afi flags, and

t : st TBMT =1, T80=1 and place the device in the primary
BOP mode with 5 b TX/RX datalengtn, CRC STITT initialized 0 e 1's.

* 34 THACT Teansmitier Active 0 This output indic e status of the TDP. TXACT will go high atter asserting
TEENA and TEO! dently TEO o, This output wili reset ona
haif ciock after tha byte during which TXENA is dropped.

# 35 TBMT Transmitter Bulter 03 Thisouiputis at a nigh level whar the TOB

Empty or ife TX Status ang Control Register may beloaded with
the new data. TBAT 3 amy write gocess ty T08 or TX Status and
) Control Register. TBMT returns high when the TDSR is loadec.
36 T8a Transemtter Status O TERR i, indicating wan
Avaitable Resel by MR or assartion of TSOM.

37 THENA  Transmitter Enabis I Arighlsvel input allows the processing of ransmater
daia,

38 TEO Transmitter Senal O Thig mitputis the ransmtied characien

Cutput

39 ToFR Tranwmitter Glock 1 Thapositive going edge of this o hifts data sut of the
transrriter shift regster.

40 MSEL Maintenance i Intematly RS! bacomas TSO and RCP bacomes TCP.

Seiact Extermaly RS! s disabied and T80=1.




of ?%?3:?5
ment Chart 1 and 2

Torm
RSOM ar@f* first non- aig,a {address byie)
BECM ats isaded ino AU, or

ROR

ABC

ERR

TSOM

TEOM

TXAB
TXGA
TERA

IDLE
SEC ADD
STRIP &

PR
TAPA

TXOL

RXDL

EXCON

@z or dropping of RXENA,
f s bitis set onrageing an
GO aﬁ&m’.’) chas aster, Thisis cssamd on reading of

g daia transterad into RDB and previous data has not
¢ s reading of Receiver Siatus

M=, ABC= 0. message terminated
nstated tx:wxss'y, binary vaiue of ABC

E}LE =0, tr anm% out of
y BOP mode thars is alse
y FLAG.

u’é& TEOM=1 sends CRC, then

2 grd TEOM =1 MARK line. In COP: 1,
nue to send SYNC s, ETHENA=0 and TEOM=1

g;ex«:%,m EOM=1 5
i, MARK

gg, THAB= 1 Hinish present charactar then: 1 IDLE =0, trangmit ABORT
oy TEOM. G2 sent in plage of FLAG.

2 not loaded in tme (o mamiain continubus
E’T 2 I0LE= 1, FLAG. In CCP automatically ransmit;

= Y A (X

C ot £ 1

%«—«ﬁm bi OP-wonntrol e typs of character sent when TAAR
he svent of daia : findtigi SYNC character transmission and
' RUADDRESS ragister.
tor address maich prior 1o activating
. SEC ASQ & i fjhousd, ¢ e setif EXADD =1 or EXCON=1.
var only. in BGP mode-—-aiigws racognition of 2 GA charsgler. In
retdata f-“gmcigr detected, set BXACT =1, stop strippirg.

aniy; i set, will recaive control ald as two 8-bit bytes. Excos bit should
i address byte tested for a 17, i NO-—continug racaving

ADD =1,

tdus ou tm Fa:‘\f 5&"7




Register Bit Assignment Chart 1

REGISTER DPe7 pPge DPE5 DPo4 DPEa Dpg2 opgt Lbgg

Receiver Lata RD7 . RO6 RDS HD4 BD3 £02 RDY RO
Buffer

{Read Gniy- MSB LB
Right Justified-
Unused Bits=0}

Tf;ﬂ;ﬁiﬁ!‘ Data D7 ™6 ™s 104 T3 ToR T ToF

1gler

{Read/Write- MSB LB
Unused inpuls =X}~

Sync/Secondary SBA7 SSAS 38A5 S8A4 EEA3 GEAZ 541 S&a8
Address ,

{Read/Wsite- MSB LSB
Right Justified-

Unused Inputs= X}

Register Bit Assignment Chart 2

REGISTER DP15 DP14 oP13 pP12 oP11 ppig oPge DPgs
Receiver Status ERR CHK c B A ROR RARIGA  RECM HSOM
(Read Only)
TX Status TERR 0 0 0 TAGA TXAB TEOM TSOM
and Control {Read Oniy)
(Read/Write)
Mode Control MPA PROTOCOL STRIP SECADD - HRE Z ¥ X
{Read/Write) SYNC/
LOOP
Data Langth TXDL3 TXDL2 TROLA EXADD EXCON RXDL3 RXDLZ AXDLY
Select ‘
(Read/Write)

“Note: This feature does not exist in 1he present versen of the COMS025. tis in the Rev. A version dug out in sarly 3Q78.

Register Address Selection

1y BYTE GP = (, data port 16 bits wide

AZ Al Ad Register
0 G X Receiver Status Register and Recsiver Data Buifer
0 1 4 Transmiiier Status and Control Regieter and Transmitter Data Sufier
1 0 X Mode Cantrol Register and SYNC/Address Register
1 1 X Data Largir Select Reglster

X = dontoare

2) BYTE OP = 1, data port 8 bits wids
Al Register

Receivar Data Buffer

Receiver Status Register

Transmitter Data Buffer

Transmitter Status arwd Sontrol Register

SYNC/Addrass Reglster

Mode Control Register

ki ik ok M\QQQDE
PO o R o et c:4<..m0%z

I - -

Data Length Select Register




TRANSMITTER OPERATION

Agply Powar

Pulse MR:

CONTROLLER USYRAT SOMMENT
TXENA=1 -

g Sequences

THGA= THAE = ]
TEOM=2 i e i
TSOM=1 - into TX i end of message
s & Cordra
ter
]
Phsoing i share fiag, for next
i PR fran
T o™ rake down TSON igrore
Mus T e n " ¢ st b8 jcaded prioy
- TEHRT =0 LoL:] i o THMT =1
Load Addrass sst be loadad ¢ s
Byta 0 TE %n » ‘-, i
! .
Load Conterd -
Byte t
wT‘E‘i;‘«ﬁ?&u
e TRIMT = andd of ressage
TEO=C amat
Character
| Loac Data R
i Length : it desired, repeat
sanvad pricy 107 FLAG saquencs
§ ssturning o g’
Load Data

i e TBMT =1

: TEO=FLAG of rat Fame
Load Dat : sake down TSOM
ignore

st be loaded pricr
1o TBIMT=1

TS0-Lagt Data
Syte

- gt of message

flag vl be sent

TRENA=Q

 SENESSPR—

{ «TXACT=8




RECEIVER OPERATION

Apply Powst CONTROLLER UBYNRT COMMENT
Pulse MR: TS = 1 Protocol = BOP W/R=1, DPENA — if required, lvad Mode
o TBMT = APA = NO Control and Data Length
TYACT =@ Loop = NO Select Rugisters
TSA = 0 Sec Add = NO RXENA=1 - anable reception begin
HXACT = © DLE = ABORT Character ) FLAG searcn o
BUA = 0 IYX = CCITT-1 «-SFR=1t uSerFt?‘ synehronized be-
HSA = (1 TADLS, TXDLZ, THDLY = g bit i 4in filling pipeting
AXOL3, RXDL2, AXDLY = B bit «ROA=1, RXACT=1,  address by (8 bit)
EXADD = NO ASOM=1 available
EXCON = NO - ) RSA not rased
At ragister bits set 10 zero WiH=0, DPENA ng’} read address byte
N Cgm o= 8 § - Al
SetByie = 1 E0IS) —ADA=1,ASOM=0  control byte i bit
Apply RCP ) available
. WiR=0, DPENA - sesad conrol byl
Hote: Exampie below basad on initially Master Rasetting, f other conditions are «—RDA=0 _ o
recurad (diferent Mo Contral or Data Length settings) load grior to wFDA=1 ;ﬁuﬁa&;&i bie in bits)
RXENA = 1. WiR=0, DPENA — read data byis
weROA=G
—GFR=1
ROA= 1, ASA=1 sast data byte avaitable
REOM=1, RKACT =0
WiR=0, DPENA read data bvte
o ADA=G
WIR=0, DPENA — read status
s FABA =l
RXENA=D s raeeiver inactive
OR
aBRDA= Mtk byte svailable con-
trofler fails © read
«FR8A=1, ROR=1 RDB overwritten
WiR =0 DPENA — read dats byte
wFA=0
WiR =0, DPENA raad states
RXENA=D - wrminate raception
wREACT=0
Terminology
Tarm Detinition Term Detinition
BOP Bit Oriented Protocols: SDLC, HOLC, ADCCP GA 01111111 (0 (LSB; lollowed by 7-1's)
% cep Conirol Character Protoceis: BiSync, DDCMP L58 First ransmitted bit, First received bit
TR Transmitter Data Buffer MsB Last ransmitted nd, Last received bit
BrDE Receiver Data Buffer ALP Receiver Data Path
TOER Transmitter Data Shift Register TOP Transmitter Data Path
FLAG 1111110 LM Loop Mode
ABORT 11111111 (7 or more contiguous 1's)

o3
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i0

AC TIMING DIAGRAMS

300 ns

: oot
TaMT

DPENA

WIR =1

to Transmifter o
Registers

300 ns
fﬂ“"“wﬂi

TBMT

{
i

TCR
Pr———— § T4 ¥ -4
| S—
S
SO X
/N
| 300ns |
E,:wm..—,uw-v- e .
TRACT ' /

7 i

RGH

RXACT

RDA, REA

DPENA
W/R=0

1o Receiver
Registers

w\v»mmmww!%

\
| I

H
i

1300ns

—_

RXENA

H
H
I

Rosets: RDP-RDA, ASA,

RXACT, receiver

into search
mode (for FLAG)



Receiver Data
and
Heceiver Status
Access Ssquence

EXIT
SRS —

Toew

7 T £
CBERDRIS / v s
ERES £ F

H
1 Teg § T SgeENA i T dee
a T bt g
: |

WRITE TO USYNR/T
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e Cirouit dlagrames utilizing SMC producis are ingisie ng of iiluser ical se ductor apsiications; conseguently,

an, The stion has bess carefully shagked
§ ‘or inaccuragies. Furthermors, such information

§ y 3 of SMG or others.
ot possibis.

sompiete information sufficient for conslruction purposes is not necessas
ang is believad ne antirely reilabie. Howevar, 1o responsibiiity is assum
doas not convey the purchaser of the seovse ‘a.‘ustcr davices described

BMC reserves the right to make changes at any tme in order to improve desig
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Am25L52538

ELECTRICAL CHARACTERISTICS o . v ; ’ .
The Foliowing Conditions Apply Uniess Otherwise Specified: i ) S :
LML Ta = 2°Cro+70°C Vep = 5.0V 15%  MIN. =478V MAX, = 538V

il  Ta=-55°C1ro+128°C VoS50V :10%  MIN. =450V MAX, =550V

DC CHARACTERISTICS OVER OPERATING RANGE ‘ -

Tye.
Barameters Description Test Londitions (Now 1} Adin. {Note ) Max. Units
, GH Ve = MIN, 10K = ~3.0mA (MIL} 2.4 3.4 Vel
W, Cutput HIGH Yoltage . ) . oits
oH Lutpuy @ VIN " VIHOr Vil [ gy = ~2.6mA (COM'L) 24 3.4 ,
: oL =4.0ma ; 0.4
) ; Ve = MiN
Output LOW Voitage e . T = Y g 0.45 Vol
VoL iNots 5} Ving = Vi or Vio, ’ 0L = B.0mA X Voits
oL = 12maA, 05
: . ) Guarantesd input logical HIGH )
Vin tnput HIGH Level voltage for all inputs 2.0 Voits :
. L Guarsnteed input logical LOW ML 0.7 » }
Vi input LOW Level voltage for all inputs pevey ’ o8 Volts
Wy Input Clamp Voluage Yep = MIN, iy = ~18mA -t.5 Wolts
LT input LOW Curremt Ve = MAX,, Vs = 0.4V : -0.38 ma
Y _ Input HIGH Curremt : Vg w MAX,, Vi = 27V 4 20 A
i input HIGH Current Voo = MAX,, Vi = 7.0V 0.1 ma
o Otf-State {High-lmpedance! Vee = MAX. Vi = D4V 20 o
Dutput Current Vo = 24V 20 g
tse Dutput Shart Circust Currant Vog = MAX. ¢ -85 mA
{Rote 3} ! , . . :
Power Supply Current v o )
§ i Ve = MAX,
cc iNote 4} cc 2 34 mA
Notes: 1. Far conditions shown as MIN. or MA X, use the appropriate vaiue specifled under Electricatl Characteristics for the appiicable device type.
2. Typical limite are a1 Ve = 5.0V, 28° ¢ ambient ang maximum iaading.
3. Net more than one autput should be snorted #¢ 2 time, Durstion of the short circuit test shouid not exceed one second,
4. Testoonditions: AxB>C=E; »£3 = OND : By = Eg = POL = T8y = Ty = 4.5V,
B. Vg, f2specified with total devics oy = 60mA [max.).
Am2sLS
MAXIMUM RATINGS {Above which the useful fife may be impaired) o
Storage Temperature . ~85°C to +150°C
Tamperature {Ambient) Under Bias ; ~B570 1o +125°0
Supply Voltage to Ground Potential Continuous , . ~DEV 10 +7.0V
OC Voltage Applied to Gutputs for High Output State 7 ~0.8V 10 +Vee max,
DOC input Voltage 4 ~G3.B5V 1o +7.0V
OC Output Current, Into Outputs 7 A0 i

BC Input Current ~30mA to +5.0n




SWITCHING CHARACTERISTICS

(Ta=+25°C, Voo =50V Lo T
Parameters Dasription Test Conditions Min, Typ. Max. Units
t;"ﬁ—' A.8,CwmY,; . 8%
b . 18 . 2%
——— B5,Eqto vy T e - - .
ML k . 3 2 30
Tty ' €y = 18pF T EY
Ba, EgtaY; . (2
LA A 18 2%
- » FOL o Y : e ns
THL 2 30
kL ST — . 17 25
0Ey. O8pee v; ’ : i
7L ’ 14 21
M2 ST, Ly, = 5.0pF ¥ 2%
- 8Ey,DEate v; R : s
oy = ) Hgﬁ - 2.&1 ki¥ ' : =0 a6

Am2SLSONLY Am25LS COM'L. Am25LS MIL
SWITCHING CHARACTERISTICS B e -
OVER OPERATING RANGE* Ta*0°Cte+70°C | Tp=-55Cta+125°C
Yer =50V 8% Yo =50V £10%
Psrameters Dizscripiion Test Conditions Min. ‘ Hhan. Bin. Max. Lirits
Ty e a8 42
A8 CwY ’ s
R 2] 28 37
oy M 34 34
- b £y, Exta vy , ng
ML . § =23 45
PLH - 3 %
e By, Eqem €1, = S00F = : ns
e ! Ry =201 42 52
1w 3 ity %
i POL to ¥; s = ns
220 38 43
1254 e 38 48
- QE, Cepe Y, - ng
tz1 , B e
HZ e Cy =5.0pF 28 33
. ; UEy, ez Y By = 2.0k 33 | 38 ™
AL pariormance ovEr the 0pedating tempersiura Yengs i gusranteed by testing defined in Geoup A, Bubgroug 8.
L Am25LE » AmB4/74LS ) Metsitization and Pad Layouy
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS
45 ¥ A e
BRING OUTPT | GRIVER T eoE 2
Yer a # vy 3 — ¥a
: o
Yo | fd 1
; N ’
% m«-—*—*‘? § 2 % i’%; 5 2}
I— K LR ez
H i . {ffi ' €3
% iy L 1
[ | JN f
£ | Tpe——
- & “ 3'Q“; iy H. WT
:é | £ sup 10 M
Mowe: Actust sutrent Hlow dirsetian shawn. DIE SiZE 00817 X Q088"




 ® Single 8 ¥ Supply .

£ ® Converts COITT Standards X.26 and X.27 to TTL
i @ Withstands EIA Standard RS-232C Signal Loveis
b0 High Conmon Mods Bange

|
é
:
%
:
{
¢

9636
+ DUAL SINGLE-ENDED LINE DRIVER

ang 3636 Dual Single-Ended Line Driver meets e driver requirements of EIA stas.
"gards RE-#33 and AS-Z3ZC. provides TTL and CMOE cempatible inputs and oparstes
Tgwer the military and ndusirial tempersture ranges. It aiso meets the CCITT standard
) xze geavier requirements. The outpat sleay rate e be controlled with & single swrserat
Tpewistor; @i outputs &% 3hoTt circuit srmscted and can withstand EiA-AS-2320 fauly
Tpondiors. The mint P grovides high package :ﬁﬂﬂ@“g

N N N E e e

-+ § Quipt Bhort-Clrowds Curvant Limithng

- & Adiugtabls Slew Mats Limiting

. TTL swd CMOS Input Compatibls

® Meets EIA-RS-423 and 33-2321’:
§ Meaty SRITT X 28 N
& Wids Supply Ranga {1 3V w0+ 18V}

- 9637
DUAL DIFFERENTIAL LINE RECEVER

The 9837 Dual Differential Une Receiver meets the receiver requirsmants of ELA sten-

dards RE.422 and AS-423 and provides a TTL compatble cutpul whils oparating o
ihe military snd industeist remperaturs ranges. It uses a single 5 ¥ powar supply. This
"aceiver has an input teshold accuracy of 1200 MV cver g 27 V comenon mode raogs,

 sise sonverts the COFTT X 28 and X.27 standard signals 1o TTL leveis and can with-
#and B2-2320 faul condisions. Tha mini DIP provides high packags density.

% Dust Channals

¥ Sstistiey EIA Stendeeds HS-422 and RS-423

* High input impedanse
B THL Compatible Owige

SOMMECTION DIAGRAM
| BLEAD O
©(TOP v iEWS
FACWAGE OUTLINE &7 &7
. PACKAGECODE T R

CONNECTION BiagRam
8LEAD Dnp
{TOP VIiEw)

U PACKAGE OUTLINE 8T 8T

PACKAGECODE T A

J"“i Cwone

gm_

th
?}7

L E 2

11217




DEFINITION OF FUNCTIONAL TERMS GUARANTEED LOADING RULES
A, B, C,D The three select inputs to the decodet/de- OVER OPERATING RANGE {In Unit Loads} ,
muliiplexar, ‘ A Low-Powsr Schottky TTL Unit Load is gafined as 30uaA measuwrsd 38
IV RIGEH ang ~0.36mA messured ot 34Y LOW.
1. Ep The active LOW enable inputs. A HIGH on
aither the £¢ or Eg input forces all decoded Am25L3
functions to be disabled. - i Output Dutput
E3, Ea The active LOW enable inputs. A LOW on : ‘ input HIGH Low
sither €4 or Eg inputs forges sﬂ the decoded Pin No.’s Input/Output Load ML COML MIL COML
functions to te inhibited. 1 Ys - - &3 130 23 23
FOL Polarity Contral, A LOW on the polarity con- Py ¥4 - 50 130 33> 33
ol input ?mré&f}?&a output 10 the sgwleGH 3 Yo - S0 130 43 b
state whilé 3 HIGH on the polarity controt . S
input forces the ¥ cutputs to the active-LOW 4 OEq 1.0 - = =
state. 5 o0 1.0 e o -
- §Ey,BE,  Output Enabiz, When both the OEy and OEj 6 2 0. - = = -
inputs are LOW, the Y oulputs are enabied. If 7 8 10 - - - -
either 0&1 or {}&2 input is HIGH, the Y out- - -
- 1 3
puts are in the high impedance state, 8 Y5 s 1% jz
. . 8 Y, - 23 130 3 33
Y; The eight outputs for the decoder/demuitiplexer. L b
10 GND - - - - -
11 Y7 - 50 136 33 33
12 - POL 1.0 - — . -
s %3 E4 .C; . b e s a—n
14 Eg 1.0 - - - e
15 By 10 - ~ - -
16 - By §.0 -
17 c 1.0 - - - -
18 Y4 - 50 130 33 33
19 Y3 - s 136 33 33
- T 20 Ve - [,
FUNCTION TABLE
UN INPUTS ’ QUTPUTS
FUNCTION e T w1 = 1 ) ‘ V
© OEqi0Ey |Ey | Ep | Ea | Eg POL | C B | AlYy | YiIY2!¥3iYg!i¥g Yg | Y7
e 0l x Ix T x| x I x| xix{xixjzlzjzlzizizjz}z
High Impedance xlw Ixtx{xi{x| xix|xixlzizlzlzizlz2z;2
i L | H % ®x 1 X LoF oMb X XL i L Lo L i L i
L Lo H ® oo * H X X £ § oM # # X H [ H B
£ i X # K X L X X x L i L L L L L i
Gisable L L ® i M X ® i x b4 X H H H £ H ¥ Mo R
N L X X L X i x X x L L L L L L L i
i L X X I H b4 X o X w4 # H H H # H H
L Lol X X | x i L X % % L L T L i L L
L Lo x 1 x| X L] M ® % % | # H H i # Y # £
L L L LMo oH L L L Lol H i L L L L L
L L L L | " | H L L Lo} Lol oM L i L L L L
i L L L H &1 L £ H i i ke H L L. i L i
e b e sl tetelH il e e L bR DL L L L
ActiveHIGHOumut | - 0 o b (W b oL I e b u b u e e b e b
L L L L | H IR Lo H Lo M L L L i Lo e L L
L i L Lo o# | H T H L L L L i L L H L
LopoLu L Lo HoLbH oL H 2 H L i L L L i L e
i L L L # Bl oM L L i Lo H H H H b H 5
L L L. L | H H H L O H Lol H # H H H w4
i i . Lo| o# H H L | H L H S LoioH B 4 H #
. ) L L L Lol 8l H H . H H Ho|o#H H L | H B H H
Active-LOW Qutput A DR TR AU VIR IRTUR IR EEI TR AR AT A T O AU B O A
L L L L | H H H H Lol oM H | H # “ H L H }i
L L i Lo} oH iy ¥ 4 # Lo} oH zuz H H 4 E L #
L L L .| H H |, H H 2] L H #H ol H H H H H L
e MiGH Lo LOW X = Don't Care 2 = Migh tmpedance )




Qn{%—»Q&E:gM Decoder With "hr&e-szm Outputs And Polarity Control

Low-Power Schottky integrated Circuits

2538

m25L¢

Advanced Micro Devices

DISTINCTIVE CHARACTERISTICE

Three-state decoder outputs

Butfered common output polarity control

Inverdng and non-inverting enable inputs

AmZ5LS family has improved sink current, source current,
and noise margin characteristics

# 100% celiability assurance westing in
MIL-5TD-883

B B @ @

eompliance with

FUNCTIONAL DESCRIPYION

The Am25LS2538 is & threedine to eightline decoder/
dermuitiplexer fabricated uzing advanced Low-Power Sshottky
technology. The decoder has three buffersd select inputs—
A, B, and C—that are decoded to one-af-sight Y outputs, Two
active-HIGH and two active-LOW enables can be used for
gating the decodsy or can be used with incoming data for
demultiplexing applications.,

A separate poisrity (POLJ input can be used to fore
function active-HIGH or activeLOW _at the ocutput.
separate active-LOW output snables {GE} inputs are ;;rs;w:ded
feither OF inputis HIGH, the output is in the high impedance
{oft} state. When the POL input is LOW, the Y outputs are
active-HHGH and when the POL input i3 HIGH, the ¥
are active-LOW.

The device is packaged in a space saving (0.3inch row
spacingl 20-pin package. [t also festurss Am25LS family
improved switching specifications, higher noise margin, and
wwice the fan-out over the military temperature rangs.
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ORDERING INFORMATION
™ v N ; M T Package '?‘é;npemzm Drder -

M ) Type Range Number
R " Molded DIP 0°C to +70°C AM251.52538PC
- Hermetic DIP 0°C 10 +70°C AM26L52538DC
Dice 0°C 1o +70°C AM251.52538XC
Hermetic DIP  -B5°Co+125°C  AM25L525380M
Hermetic Fiat Pak  —B5°C 1o +125°C  AM2GLS2538FM
DO Dics ~B5°C to +1258°C  AM25LS52538XM
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Two Am2Z5LS2538: wan be used to perform a one-of-sixteen-bit mask function or a ones-ofsixteen-bit
select function to perform bit manipulation in 3 MICrOProCessor Systam.

Exampias:
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