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CHAPTER 1
GENERAL DESCRIPTION

1.1 INTRODUCTION

The DZ11 is an asynchronous multiplexer that provides an interface between a PDP-11 processor and
eight (8) asynchronous serial lines. 1t can be used with PDP-11 systems in a variety of applications that
include communications processing, time sharing, transaction processing and real time processing.
Local operation to terminals or computers is possible at speeds up to 9600 baud using either EIA
RE232C interfaces or 20 mA current loop signaling. Remote operation using the public switched
telephone network is possible with DZ11 models offering EIA R3232C interfaces. Enough data-set
control is provided to permit dial up (auto answer) operation with modems capable of full duplex®
operation such as the Bell models 103 or 113 or equivalent, Remote operation over private lines for full
duplex* point to point or full duplex® multipoint as 2 control (master) station is also possible. Figure
i-1 depicts several of the possible applications for the DZ11 in a2 PDP-11 system.

The DZ11 has several features that provide flexible control of communications’ parameters such as
baud rate. character length, number of stop bits for each line, odd or even parity for each line, and
transmitter-receiver interrupts. Additional features inciude limited data set control, zero receiver baud
rate, break generation and detection, silo buffering of received data, module plug-in to hex SPC slots,
and line turnaround.

Each DZ11 module provides for operation of eight (8) asynchronous serial lines. Since the module
interfaces to these channels with a sixteen (16) line distribution panel, two (2} DZ11 modules can be
used with one panel. Also note that the two versions of the DZ11 (EIA or 20 mA output) consists of
different module and panel types. This fact allows a system to mix EIA and 20 mA by using multiple
DZiis,

1.2 PHYSICAL DESCRIPTION

The DZ11 (8-line configuration) comprises a single hex SPC module and a 5.25-inch, unpowered
distribution panel, connected by a 15-foot ribbon cable. Several types of interconnecting cables are
used between the distribution panel and the modem or terminal, depending on the device. A 18-line
counfiguration uses two modules and a single distribution panel connected by two ribbon cables. The
DZ11 modules and distribution panel are shown in Figures 1-2 und 1-3. The subsequent paragraphs
present a detailed description of the physical and electrical specifications of the various DZ11 options
and configurations.

¥The DZ11 data-set control does not support hall duplex operations or the secondary transmit and receive
‘operations available with some moderns such as the Bell model 202, etc,
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Figure 1-1 DZ11 System Applications
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Figure 1-2 DZ11 EIA Module (M7819), and
Distribution Panel (H317-E)
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1.2.1 DZ}31 Configurations

The DZ11 can be supplied in six different configurations, each designated by a suffix letter (A, B, C, D,
E, or F). The DZ11-A and the DZ11-B options are EJA devices with partial modem control. The
D711-E is the combination of 2 DZ11-A and a DZ11-B. The DZ11-C and the DZ11-I) are 20-mA
loop output versions. The DZ11-F is the combination of a DZ11-C and a DZ11-D. Table 1-1 shows
the various option configurations and the reqquired hardware for the various configurations is shown in
Figure 1-4.

Table 1-1 D211 Model Configurations

Model Qutpat Module Panel Connector
3Z11-A Eia M7B19 H317-E H325/H327
DZ11-B EIA M7819 - H327
DZ11-E ElA *MT819 H317-E H325/*H327
[RYARES 20 mA M7814 H3l7-F e

DZ1i-D 20 mA M7814 — —

DZI-F 20 mA *M7814 H7.F e

* = guantity of two

The DZ11-A and DZ11-B each utilize an M7819 module that plugs into slot 2 or 3 of a DD11-B, or
any system unit with a hex SPC slot; however, slots in the PDP-11/20 BA11 box canuot be used. The
H317-E disiribution pauel provides 16 communications’ lines from two M7819 modules (8 lines per
module), and is included with the DZ11-A and DZ11-E configurations. The H317-F distribution panel
provides 16 Hues for the DZ11-C and DZ11-F configurations, which utilize the M7814 modules (20
mA system). The distribution panels require no power and can be mounted in an H960 19-inch
cabinet.

Modems or terminals are connected to the H317-E, the EIA panel, by cables that attach to its 16 cinch
DB2SP connectors. These cables are not provided by the DZ11, therefore are bought separately by the
customer. The BCOSD-25 cable is recommended for data set to telephone line interconnections, and
the BCO3M cable is recommended for local terminal interconnections. A BCGSW-15, 5G-conductor {lat
shiclded cable connects from the M7819 module to the EIA panel. This conductor carries the data and
control signals of all 8 lines. Connections between terminals and the H317-F, the 20 mA panel, are by
customer supplied cables to its 16 four screw terminal strips. The data and control signsls of all 8 lines
are carried to the distribution panel by a BC08S-15 40 conductor, flat shielded ribbon cable.

Two accessory test connectors, H325 and H327, are provided with each DZ11-A, and the H327 is
provided with the DZ11-B. The H325 plugs into an EIA connector on the distribution panel to loop
back data and modem signals onto a single line. The H327 connector plugs into the M7819 module
socket housing and staggers the data and modem lines as shown in Figure 1-5. The connectors are
shown in Figure 1-6.

A priority level 5 insert plugs into a socket on the M7819 module to establish interrupts at levet 5 on
the Unibus,
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1.2.2  General Specifications
The following are electrical, environmental, and performance specifications for all DZII

configurations:
CuUTPUTS
DELL-A, B, and B

For each line, the DZi1 provides a witag level interface whose levels and connector pinnings
conform to ELECTRONIC INDUSTRIES ASSOCIATION (EIA) standard RS232C and
CCITT recommendation V.24, The leads supported by this option are:*

Circuit AA  (CCITT 101} - Pin | Protective ground
Circuit AB (CCITT 102) - Pin 7 Signal ground

Circuit BA (CCITT 103) ~ Pin 2 Transmitted data
Circuit BB (CCITT 104) - Pin 3 Received data

e, Cirenit CD (CCITT 108.2) - Pin 20 Data terminal Ready
Circuit CE (CCITT 125) ~ Pin 22 Ring indicator

g, Circuit OF {(CCITT 109 - Pin 8 Carrier

o oW

b ]

NOTE
Signal ground and Protective ground are connected
together.
*Circuit CA (CCITT 105), Request to Send, is connected to circuit CI (DTR) through 2 jumper on the
distribution panel. This allows the H325 connector to turn around DTR, into both CO and RI (circuits CF
and CE). It also allows contrel of the Request to Send (RTS) (CA) line for modem data set 202
applications.

DZL1-C, -D, and -F
20 mA loop versions. SPEC will be supplied at a later date.
INPUTS

The PDP-11 Unibus is the input for all DZ11s. The DZ11-A, B, C, and DD presents one unit load
to the Unibus and the DZ11-E and -F present two unit loads to the Unibus.

Power Requirements, DA11-4, -B, and -E¥

Typical  Maximum

2.2 2.5 amperes at + 5.0 volis, de
0.13 0.15 amperes at -15.0 voits, dc
0.1 0.13 amperes at +15.0 volts, de

*DZLE-E power is twice the above values
Power Reguivements, D21 (-1, and -F

To Be Supplied

1-8
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Environmental Requivements, all DZ11s

Class C Environment Operating Temperature: 5° C to 40° C*
(50° Cto 122 ° F)

Relative Humadity: 10% or less to 95%, with a maximum wet
bulb of 32° C (90° F) and a minimum dew-
point of 2 ° (36° F)

*Maximum operating temperature is reduced 1.8° 'S per 1000 meters (1.0° F per 1000 feet) for oper-
ation at altitude.
Cooling

DZ11-A, -B. and -E: Air flow 3 cu. feet/min.

DZ11-C, -, and -F: To Be Supplied
Heat Dissipation

DZ11-A, -B, and -E: 57 Btu/hr

DZ11-C, -D, and -F: To Be Supplied

Distortion

DZ11-A, -B, and -E

The maximum “'space to mark” and “‘mark to space” distortion aliowed in a received char-
acter is 40%.

The maximum speed distortion allowed in a received character for 2000 baud is 3.8%. All
other baud rates allow 4%,

The maximurm speed distortion from the transmitter for 2000 baud is 2.2%. All other baud
rates have less than 2%.

Table 1-2 lists the performance parameters of DZ11 operation,

Interrupts
RDONE - Occurs each time a character appears at output of the silo.
SA - Silo Alarm, occurs after 16 characters enter the silo. Rearmed by reading the silo.
This interrupt disables the RDONE interrupt.
TRDY - Ocecurs when the scanner finds a line ready to transmit on.

NOTE: There are no modem interrupts.




Tabie 1-2 D211 Performance Parsmeters

Operating Mode: Full Duplex
Data Format: Asynchronous, serial by bit, one start and 1, 1-1/2 (5 level codes only), or 2
Hi 'y the hardware under program control.

selectable. {Does not include parity bit.)

Parity: Parity is program selectable. There may be none, or it may be odd or even,

MODEM CONTROL  Low =1

Order of Bit
E:" nSMIssion /1o

iles per Unibus

FUNCTIONAL DESCRIPTION

The following paragraphs present a general description of DZ11 operation. A more delailed descrip-
tion is fomé in Ehaptzr 3 i?mgrémmmg} and Chapier 4 {Theory of {}peraiwm Figure 1-7 is a general
functional block diagr ivides the DZ11 into three basic components: Unibus interface, Con-
troi Logic, and Line §

1-1
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CHAPTER 2
INSTALLATION

2.1 SCOPE
This chapter contains the procedures for the unpacking, installation, and initial checkout of the DZ11
Asynchronous Multipiexer, More detailed checkout procedures are outlined in Chapter 5 of this

‘mpanual.

2.2 CONFIGURATION DIFFERENCES
The DZ11 cun be supplied with or without a Distribution panel. The DZ11-B and - do not have
Distribution panels. The following list describes the variations:

DZ11-A FEIA level conversion with distribution panel
DZ11-B EIA level conversion without distribution panel
DZ11-C 20-mA leop conversion with distribution panel
DZ11-D 20-mA loop conversion with distribution panel
DZ11-E DZ11-A and DZ11-B with distribution panel
DZ11-F DZ11-C and DZ11-D with distribution panel

2.3 UNPACKING AND INSPECTION

The DZ11is packaged in accordance with commercial packaging practices. First, remove all packing
material and check the equipment against the shipping list. Damage or shortages should be reported to
the shipper immediately, and notification given the DEC representative. Inspect all parts and carefully
inspect the module for cracks, loose components, and separations in the etched paths.

2-1




tely check and install the D211 moduls in a

U’-‘-

1.  Check the

omplete agreement with the shipping list. The following item
configurat ~

Jaantity Description ABECDF
i i’i’?&;&i Maodule X x*
C X x ¥
x x *
i X %
X -4
: X x *
x %
X %
i .
4 i X X
: 'rtenangf Manual X %
‘ XX*
xx:

to the Unit Assembly Drawing D-UA-DZ11-

4, hine-insertable jumpers on the Distribution Panel are in
i in the Printset for jumper locations.

2 on the mod-

h describing Address Selection, and set the switches at
pond to its assigned address, ‘z?f‘fef to Chapter 3 for
} When 2 switch is closed, a binary 1 is decoded, and an

t the switch labeled #1 corresponds to bit 3,

2-2
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o

Roink

Vector se z ction is gucnmpi;xévé by the mgm«pm ton switch st E11. Swis
and #8 are not used. Switch position #2 corresponds 1o vect or f“m 3, ! oy
vector bit 4, etc. An open switch decodes as binary 1, and a
hinary ),

Ensure that the H327 Test Conunector is properly installed at I1 {the cabi
the top of the module).

Insert the module in its SPC slot and run Diagnostics in the staggered mod
module operation. Refer to MAINDEC-11-DZDZA, the diagnostic st
Chapter 5, Programming, of this manual for the correct procedure. R
passes without error,

CAUTION
Insert and remove modules slowly and carefully to
avoid snagging module componenfs on the card
guides, and pessibly changing switch settings
inadvertently.

Replace the H327 Test Connector with the BCOSW-15 cable (RIB-SID
observe the same caution as in Step f above. Insert the other end of 21
(SMOOTH-SIDE UP) at J18 or J20 of the Distribution panel. BE CF& ?%;N T%%f%”i“

THE CORRECT $IDE OF THE CABLE IS UP §

Connect the H325 (or an H313) connector to the first line and run the Diagnostics in
External mode. Repeat this step for each line.

Run DEC/X11 System Exerciser to verify the absence of Unibus interd
other system devices.

The DZ11 is now re Eiu} for connection 1o external equ EE
made to a terminal. 3 null modem cable must be :2%’3?’2 %z BCOIM, H3

null modem cables will suffice for connection betwsen the Distribution pan
terminal, However, if the H312-A nuil modem upnit i8 used, two BC
{one on each side of the null modem unit} are re{;uzrezﬁ If connection isio b
Bell 102 o7 equivalent modem, a BCOSE-25 feet cable is I‘ﬁ&g»,d{‘fj betwee:
i : z,&:ﬁ mfedcma All of the cables mentioned in this step ©

5

%s& DE‘.’:L 1.
be orderad
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CHAPTER 3
PROGRAMMING

3.1 INTRODUCTION

This chapter ;}revxée& basic information for programming DZ11 system b? ration. A description of
sach DZ11 register, its format, mogramming constraints, and bit functions are presen ted to aid pro-
gramming and maintenance efforts. Special programming features are also prﬂ%nteé in this chapter,

32 REGISYER BIT ASSIGNMENTS
A comprehensive pictorial of all register hit assignments is shown in Figure 3-1. The four device
ezisters {DDRY, DR2, DR4, and DR6) are subdivided to form six unique registers. This subdivision is
ssfﬁcgmphsheﬁ in DR2 and DR6 by assxg:nm read-only {RO) or write-only (WO) status to aach regis-
ter. Since the reading and writing of DR2 and DR accesses two registers, PDP-11 processor instruc-
that perform a read-modify-write {DATIP) bus cycle cannot be used with DR2 or DR6. e%kf:s,
2 gremz,ia ‘only word instructions, but either byte or word instructions may be used with DR6. DRO
no programming constraints. In all register operations, the f‘sﬂ%;ewmg applies: read-only
ﬁctcd by an attempt to write, and write-only and “not-used” bits appear as a binary 0if
\ seration is performed. Specific programming constraints for each register are discussed in the
subsequent paragraphs. A deﬁs{””?g}{z@ﬂ of each bit function is presented in Tables 3-1 through 3-3,

vice and vector addresses are selected from the floating vector and device address spac

ating address space is 160010¢ to 1637765,
ing address space is 300; to 776s.

PMOTE:  The device 1l
The vector 1

dress space follows the DJ1l; DHIL DQil; DULL DUPLL LKIL and DMCIL

it floating vector space follows the DC11; KL I/DLii-A, B; ﬁ?iliﬁkﬁ;“&;{)ﬁ’ f;i??#ﬂ%ﬁf}?aﬁé
sther modem contrel vectors; DR1I-A; DR11-C; PA611 reader, PA611 punch; DT11; DX11; DL11-
C,D,E; DI DHIL {L%Telﬂ LPS11; {)(} i; &WH W:DUIL; DUPLL; D"ni LK11-A: DWUN; and
DMCILL Ef 3 DZ11isd »ifzileé ina s»gtenmﬁz any of the @bm’a isted options, then its assigned m&;ﬁ}r
and device address should follow the vector and device address of the other options.
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Two examples follow:

First, the simplest case where there is only one D211:

Option

GAP
GAP
AP
GAP
GAP
GAP
GAP
IR AR
GAP

Address

160010
160020
160030
160040
160050
160060
160070
160100
160110

Yector

300

Comment

NoDlJils
No DHlis
NoDGils
NoDUils
NoDUPlis
NoLKlis
NoDMClis

Nomore DZ11s

Next, a system with one DJ11, one DHIL, cne GT40, one KW11-W and two DZ11s.

Gyption

31t
GAP
GAP

DHI1l

GAP
GT40

KWil-W

GAP
GAP
GAP
GAP
GAP
D71
Dz
GAP

Address

180010
160020
160030

160040
$60050
160060

160070
160100
160110
160120
160130
160140
160150
160160

YVector

300

Comment

Nomore DJ11s
DHI11 must start on
an address boundary
that is a multiple

of 20,

Nomore DHI s
(GT40 address isnot
in the floating
address space.
KW11-W address is
not in the floating
address space.
NoDQlls
NoDUlis
NoDUPIis
NoLKlls
NoDMClils

Nomore DZ11s
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Table 3-1 CSR Bit Functions
Bit Title Function

, i3 SA (Silo Atarm) A read-only bit set by hardware after 16 characters enter
the silo that causes an interrupt if bit 06 = 1. Cleared by
' CLR, RESET, and reading the RBUF. When the sito
ﬁag occurs (SA = 1}, the silo must be emptied to prepare
the flag for recognition of 16 additional characters.

i4 TIE (Tran Int Enab) A read/write bit that allows an interrupt ¥ bit 13 = |
{TRAN Ready).

i5 TRDY (Tran Ready) A read-only bit set by hardware when a line number is
found whose buffer can be loaded and whose TCR bit
has been set by the program. See bits 08-10 functional
description

Table 3-2 RBUF Bit Functions

Bit Title Fanction

327 RV Character ‘These bits contain the received character. 17 the selected

code leve! is less than 8 bits wide, the high order bits ave
forced to zero.

8-10 Line Number These bits present the line number on which the charac-
ter was received.
if Not Used
12 Parity Error This bit indicates whether the received bit had a parity
error. The parity bit is generated by hardware and does
not appear in the RBUF word.
i3 Framing Error This bit indicates improper framing {stop bzz ot a
mark) of the received character, and can be used for
break detection.
# i4 Overrun This bit indicates receiver buffer overflow. The result is
a received character which is replaced by ane ?e
! received character before storage in the silo. A character
is lost but the received character put in the silo is valid,
i3 Data Vaiid This bit indicates that the character read from the silo

{RBUF} is valid. The RBUF should @3;{% un tﬁ the DV
bit = 0, indicating an invalid character and empty silo.
Bit is cleared by CLR and BUS INIT.




Table 3-3 LPR Bit Fonctions

Bii Title
g-2 Iine Number
3-4 Character Length T its set th i i line,
The parity bit is i“%ﬁ ;zari of me Qlaras::zer ie*agthi
3 Stop Code tﬁh sets the Stop ( é;;:de g p, 1
stop or 1.5-un is
G Parity This bit selects the parity option (0 = No parity check, |

= Parity enabled on TRAN and RCV ) 3

(dd Parity ;f'd of parity selected (0 = Even

d Parity Select.) Bit 06 must be set
fu* th;s bit to h&wz Eiz:‘t.

811 Speed Select

£2 RCVR OM This bit miust be set when loading parameters to activate
the receiver clock. {?ﬂansmzzﬁfr clock is always 3*%
CLR or BUS INIT turns the receiver clock off.

Not Used

&2.; Ci}ﬁtr{ﬁ and :smius Register {CSR)
Theo gister (CSR) contains the states of |
;ﬁ mazf**@mﬁce. T e 55—&);3 {‘%Q é*

hifs for SCAnning, process-
wg constraints. The CSR

- -1 Wrz;ug;ﬁéy and “noi-
the: U szwa..s, and ftdd*()ﬁ iy :‘;i are not :éﬁectﬁ d by write atiempts,

ga,i is és:fm c:d in F
" bits read as zer

3.2.Z Receiver Buffer (RBUF)

T%w r»sew er buffer (RBIUF) register contains the received character bits, with line identification, erro

: i flag. As one of two registers in DR2 (RBUF and L?;x), RBUT is access i:i.
yfrfemﬁ'% on L?i%i %*:ﬁte operation accesses the LPR). The RBUF register

i.  Byte instructions cannot be used.

2. Ttis a “Read Only” register,

3-6




3. TST or BIT instructions cannot be used as they cause the loss of & character.

4. Bits 00 through 14 are not affected by CLR or BUS INIT. Bit 15 (Data Valid) is explained in
Tabie 3-2.

The register format of RBUF is depicted in Figure 3-1, und bit functions are described in Table 3-2.
Each reading of the RBUF register advances the silo and presents the next character to the program,

323 Line Parameter {LPR)

The line parameter register (LPR) is a 16-bit write only register that sets the parameters (character and
stop code lengths, parity, speed, and receiver clock) for each line. Bits 00-02 select the line for parame-
ter loading. Line parameters for each line must be reloaded after a CLR (bit 04 of CSR} or BUS INIT
operation. The programming constraints for the LPR are:

1. BIS or BIC instructions are not allowed.
2. Byic operations have no effect.

The LPR format is depicted in Figure 3-1, and bit functions are described in Table 3-3.

3.2.4 Transmit Control (TCR)

The 16-bit (two-byte) transmit control register (TCR) has read and write capability. The TCR low byte
erf:apmda to lines in the multipleser, and when a line bit is set, it en iblﬁ’ﬁ the scanner to transmit on
the line. Line interrupts are generated by the AND condition of TCRXX * TRDY « f IE.

Clearing a ‘i‘{;‘ii bit prevents the line from transmitting. To transmit to a line, the TBUF Register
J)Rﬁ low byte) is ’E@sémﬁ with the desired character. The TCR high byte contains a DTR bit for sm;h
line. The TCR low byte is cleared by a CLR or BUS INIT; the higﬁ byte is cleared by BUS INIT only
To ensure transmission of the last character on a line, the TCR line bit must not be cleared for at %ﬁasi
2.0 microseconds after the character is loaded into the TBUF register.

3.2.5 Modem Status é\{ﬁﬁ}

The modem status rr’:w‘m: (MSR) consists of two 8-bit, read-only registers. The low byte provides a
ring indicator (R1) for each line, and the high byte reads the state of the carrier (CO) lead for each line.
The MSR is the read-onlv component of DR6. The MSR is not affected by CLR and BUS INIT,

3.2.6 Transmit Data {TDR)
The transmit data register (TDR) is the write-only segment of DR6. The TDR constitutes two 8-bit
registers, the low byte (TBUF) containing the character to be transmitted, and the high byte mnm,mz;g
a BREAK bii for each Hne. If a BREAK bit is set, the line transmits zeros wmmmax}a’ {learing the
BRK bit (CLR, BUS INIT, or writing zeros in the bit position} terminates the break condition. The
break time interval is program controlled. The break feature cannot be used when the data lines are
turned around by bit 03 of the CSR. For character lengths less than 8 bits, the character must be right-
justified, as the most significant bits are forced to zero by the DZ11 hardware.

3.3 PROGRAMMING FEATURES
The DZ11 has several programming features that allow control of baud rate, character length, stop
bits, parity, and interrupts. This section discusses the application of these controls to achieve the

_ desired operating parameters.

3.3.1 Baud Rate

The selection of the desired transmission and reception speed is controlled by the conditions of bits 08
through 11 of the LPR. Table 3-4 depicts the required bit configuration for each operating speed. Also,
the baud rate for each line is the same for both the transmitter and receiver. Furthermore, the receiver
clock is turned on and off by setting and clearing bit 12 in the LPR for the selected line.

37




aud Rate Selection Chart

iie
ol
e
.
]

Bits
1 1 09 g8 Baaé Hate
& 0 ?i?
O 0 4 158
a0 G i 00
LI i 4 60D
G i i i 1200
g 1 2000
i 3 2400
t 1 ; 130
i £rd b =
i i i i

1ble character lengths is controlled by bits 03 and 04 of the LPR.
3, respec veiv are as follows: 00 (5 level), 01 (6 levely, 10 (7 level),
rths of §, &, 6, and 7 7, the high order bits are forced to zero.

ring is determined by the 03 bit of the LPR. If bit D3 is
a one selects a two-unit stop, unless the 5-level character
on bit I&ﬁmj{u 3 1.5 units,

serial chara
it 05 set

?s;§ Jze) ste'*

wd
=
&5

2

3y is seiccted, than the st

ity is enabled on transmission and ziﬁzepuﬂn by
ectluzi g;f even or odd parity, and bit 06 must be set 1{”}1‘
ated and checked by hardware, and does not appe

2, RBUF) flag is set when the received character haé a

Sile Alarm Enable (SAE} bits in the C8R conirel the circum-
rupts the PDP-11 processor.

(SR W)

Z11 never interrupts the PDP-11 processor. In this case, the
lability of data in the SILO and empty the SILO wheﬂ
ck it should check for characters in the 81L0O at least as
s allowmg a safety factor to cover processor response
1 J;«: SEE& "‘?9 RD*’;};‘% bit in the TSR will set when a character is available in
can g y check this bit with 2 TSTB or BIT instruction. When
SECAM sﬁﬁ'ﬁiﬁi empty the SILO.

if g%‘ and SAE

(.

, aLC? The pr
¥ A %JE 18 ¢ »a; ihe
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the PF?-z i processor
., . indicating the presence of a character at
service ms ine can ssmn the character by perf@@f‘z;

will interrupt

SELG

1 from s;ti
th upt, the D11 will interrupt when a subseguent chara

%e i'?*me«siiaiei} if additional c‘ﬁaract@r» were placed in the SILO while “ﬁﬁ

}. Alternately, the interrupt service routine may respond to the interrupt by

e dzsn“m*m the interrupt.

5
id

he bottor
ng a MOV instruction

f w hwh

&y ?
-
& R
=)
PR
Al
i <+ -
'.'I
E

FHRIE and SAL are !

soth set, the “.sill will interrupt the PDP-11 jgt:mci‘ to tks DZY receiver
%;vhf:u fzi: SIL@

,A.EARM } b;t srz zhe CS;‘R is set. The t w’“ ::’:n sixigen

o ﬁ“

NOTE
¥f the program processes only 16 entries in response
to each silo alarm interrupt, characters coming in
while interrupts are being processed will build up
without being counted by the silo alarm circait and
the silo may eventually overflow without the alarm
being issued.

rm intersupt is used, the program will not be mtermg:;zea if fewer than 16 characters are
i nd to short messages during periods of moderate activity the PDP-11 pro-
npty the silo. The scanning period will depend on the reqm*‘eﬁ responsive-
. While the program is ﬁmpsxzﬁg the siio ,z should ensure tha EE i receiver
terrupts are =’if‘!bf€*’“i his should be done by raising the PDP-11 processor p mrm Thesilo alarm
interrupt feature can s‘iﬁ!}i?icaﬂﬁy reduce the ?i)?—l i ;smuessor overhead required by tﬁe DZ11 receiv-
inating the nesd to enter and exit an inferrupt service routine each time a character is

ey
HEH]

?

ransmitter interrupt enable bit (TIE) controls transmitter intersupts to the PDP-11 processor. If

s:d, the DZ11 will interrupt the PDP-11 processor to the DZ11 {ransmitter interr rupt vector when
ransmitter Ready {TRDY} bit in the CSR is set, indicating that the 3211 is ready to accept a
cter to be transmitted.

M 2w

336 Emptying the Sia

The program can empty zixe SILO by repem,&ﬁiy performing MOV instructions from the RBL?T to
temiporary sie w ve. Each MOV instruction will copy the bottom character in the SILO se it won't be

and will clear out the bottom of the SILO, allowing the next character to move down for access by
a subsequent MOV instruction. The program can determine when it has emptied the SILO by E%f*aeg
she DATA VALID bit in each word moved out of the RBUF. A zero value in dicates that the STLO has
been emptied. The test can be p&n@rm@d conveniently by branching on the condition code following

each MOV instruction. A TST or BIT instruction must not access the RBUF because these instruc-
ons will cause the next entry in the SILO to move down without saving the current bottom character.
rthermore, faﬂowmb a MOV from the RBLIF, the next characier in the silo may be gvailable within
i microsecond. On fast CPUs, the program must use sufficient ﬂiiiﬂwtmi‘ia or NOPsz to ensure that
successive \éiﬂr% from the RBUF are separated by at last | microsecond. This will prevent a faise
fication of an empiy 8o,

s
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five regiaters {m the Unibus: the Control and
? r Regi {LPR), the Line Register,

ed and charac-
he CSR. The
2 D711 trans-

& ister iz used to enab able trausmussion o5 zach line, One bit in this eight b éi
register is associated with f:acb !E e, E‘he; program can set and cigar bits in this register by usmg M

VB, BIS, BISE r};s 3 insi ns, ins tions are used, the Line an L"?Q
registers will be simuifan

?z:{i line (Line
e it loads the

; ; an ,: ts the TRDY

”’“iE bit is agt ’E'ﬁ gfﬁgrat gan clear the RD‘{ hit by
the TBUF or by clearing the Line bit.

> resume its search for lines needing service.

i should set the TCR %,z for that line and wait for
d by the scanner loading the number of the line

“mtxafe ‘r;%

indica

ME and set i hould then load the character (o be transmitted into the
1 %i, F by using aM instruction. If interrupts are to be used, a s:mvefaigm way of starting up a line

to set the TCR bt in the mai
a%‘gractc:: into the TRUIF,

program and let the normal smitter interrupt routine load the

' NOTE

ay find a different line needing service

B , 1 ¢ Hae being started vp. This will
%3@(‘:&3‘ i athe zzesi‘ service before the scanner

ing started. The program muse
a?wa‘sg :.ﬁes::k ﬁ;e E’EJNI’ field of the CSR when
”?Sp‘zﬁéiﬁ‘? to W%ﬁii}% io ensure it loads characters
for the correct line. g the program services
3 scanner, the scanner will
ing started. 37 several lines
ﬂner will request service in pw
ority erder as é"“!’??ﬁééﬁi#}d by lne number, Line 7 has
the highest priority and line & the lowest.

i characier to be transmitted into
dicatea by TLINE nd TRDY.

sm 3 if;;a,, i‘xe g’ shs:s;f-i iﬁad f’

er of two approaches. In the first
argcter into the TBUF. The program
m es between loading the ’?BL??‘ and clearing the
t chcama.,,,a.r mav fa, gz,m‘. En the ss:c:om:% d&ﬁfﬂﬁbﬁ he program loads the iast

' i character for the line. The




The normal rest condition of the Transmitted Data lead for any line is the marking (1} state. The Break
Register (BRK) is used to apply a continuous spacing signal to the line. One bit in this eight bit register
1s associated with each line. The line will remain in the spacing condition so long as the bit remains set.
The program should use a MOVB instruction to access the BRK register. If the program continues to
load characters for a line after setting the break bit, transmitter operation will appear normal to the
program despite the fact that no characters can be transmitted while the line is in the continuous
spacing state. The program may use this facility for sending precisely timed spacing signals by setting
the break bit and using Transmit Ready interrupts as a timer.

It should be remembered that each line in the DZ11 is double buffered. The program must not set the
BRK bit too soon or the two data characters preceding the spacing may not be transmitted. The
program must also ensure that the line returns to the mark state at the end of the spacing period before
transmitting any additional data characters. The following procedure will accomplish this. When the
scanner requests service the first time after the program has loaded the last data character, the program
should load an all-zero character. When the scanner requests service the second time, the program
should set the BRK bit for the line. At the end of the spacing period the program should load an all-
zero character to be transmitted. When the scanner requests service indicating this character has begun
transmission the program should clear the BRK bit and load the next data character.

3.3.8 Daia Set Control

DZ11 models with EIA interfaces include data set control as a standard feature. The program may
sense the state of the Carrier and Ring Indicator signals from each data set and may control the state of
the Data Terminal Ready signal to each data set.

The program uses three 8-bit registers to access the DZ 11 data set eontrol logic. One bit in each register
is associated with each of the 8 lines. There are no hardware interlocks between the data set control
logic and the receiver and transmitter logic. Any required coordination should be done under program
control,

The Data Terminal Ready (DTR) register is a read/write register. Setting or clearing a bit in this
register will turn the appropriate Data Terminal Ready signal on or off. The program may access this
register with word or byte instructions. (If word instructions are used the DTR and Line registers will
he simultaneously accessed.) The DTR register is cleared by the INIT signal on the Unibus but is not
cleared if the program clears the DZ11 by setting the CLR bit of the CSR.

The Carrier Register {CAR) and Ring Register (RING) are read-only registers. The program can
determine the current state of the carrier signal for a line by examining the appropriate bit of the CAR
register. It can determine the current state of the ring signal by examining the appropriate bit of the
RING register. The program can examine these registers separately by using MOVEB or BITB instruc-
tions or can examine them as a single 16 bit register by using MOV or BIT instructions. The DZ11 data
set control logic does not interrupt the PDP-11 processor when a carrier or ring signal changes state.
The program should periodically sample these registers to determine the current status. Sampling ata
high rate is not necessary.

ank

3.4 PROGRAMMING EXAMPLES
The following five examples are sample programs for the DZ11 option. These examples are presented
only to indicate how the DZ11 can be used.




012737

001374

012737
001072
160102
012737

000001
16010
012737
160100
605000

005737
160100

,m

= GOt

2

MOV #£20, DZCSR

BIT #20, DZCSR

BNE i$

HALT

MOV #26, DZCSR

BIT #20, DZCSR

BNE 1§

MOV #n, DZLPR

MOV §1, DZTCR

MOV #m, DZCSK

CLR RO
TST DZCSR

312

IpTOgress.
The \.gzvv‘ﬂ

2T
’:&

aﬁ the parameters for

i 8 bit character:
p bit; 118 baud.

% lelins ¢
sinitter,

us register,
:Set binary count pattern




im&m

Example 2 (Cont)

001046 106375 BPL 28 ;i branch condition is
false, continue;
:otherwise test again.

2031050 110037 MOVB RO, DZTDR :Load characierto be
401052 160106 stransmitied.

01054 105200 INCB RO JIncrement binary count.
31056 100371 BPL 2% JAf branch condition is

:false, the binary count
pattern is complete,
{01060 000000 HALT

RO = Register 0 = Binary Count Pattern

DZCSR = DZI1 Control and Status Register Address = 160100
DZLPR = DZ11 Line Parameter Register Address = 160102
DZTCR = DZI1 Transmit Control Register Address = 160104
DZTDR = DZ11 Transmit Data Register Address = 160106

it

i

Example 3 - Transmit a binary count to a terminal in Maintenance Loopback mode, with the receiver
O™ in the interrupt mode. Transmit received data to console.

001200 005000 CLR RO ;Set binary count to zero.
001202 012781 MOV 1400, R1 :Set R1 to first address of
001204 001400 ;data buffer.
001206 012706 MOV 48P, R6 :Initialize stack pointer.
0121 001100
o0i212 012737 MOV #INT, RVEC Set DZ11 vector address
01214 001304 :to start of receiver
001216 000300 :interrupt routine.
{31220 005037 CLER{RVEC+2} :Set up processor status
00122 000302 sword for DZ 11 receiver
sinterrupt.
001224 012737 MOV#0, DZCSR :Set bit4 inthe DZ1!
(301226 000020 ;control and status
register,
G01230 160100
401232 032737 18 BIT #20 DZCSR JTest bit 4.
(01234 000020
001236 160100
001240 001374 BNE 13 :if bit 4 is still set, the

;branch condition is true
;and the device function
;is still in progress.

001242 012737 MOV #PAR, DZLPR :Load the parameters for
0501244 011070 :line O0: 8 hit character;
001246 160102 2 stop bits; 110 baud;
;RO parity; receiver on.
001250 012737 MOV #1, DZTCR :Enable line 0
transmitter.
0031252 000001
001254 160104

3-13
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TST DZCSR
100375 BPL 25

110037 MOVB RO, DZTBUF
160106

105200 INCB RO

001371 BNE 2%

000777 BR.

Receiver Interrupt Service Routine
001 js}éé 013711 MOV DZRBUF, (R1)
1310 CMP #100377, (R
BEQ .+2

RTI
MOV #1400, R1

Lad
ot

TSTBTPS
BPL 3%

MOVB(R1), TPE
CMP #100377, (R1y*
BNE 3§

HALT

#

RVEC = DZ11 Receiver | ﬁterf vt Vector A e;f;*@ss
B ‘.{Z«SR = 3711 Control and Status Word fx dress
DZLPR = DZ11 Line B fameta; &Lgister {Write Only} Address

3211 Transmit Control Register Address
i}f ?ﬁUF - DZ11 Transmit Buffer Address

DZRBUF = DI Recelver Bm:er Address {Read Only Register)
?‘3‘% = Teletype Punch Status Register Address
P8 = Teletype Punch Diata Register Address

3-14
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sreceiver interrupt
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Laad C}‘éraﬂ*&f to be

;trammltiefz w be
rreceived.

:Store in mem
Check for fast
:character.
:Branch con
sirue when | last
ol sharacter is found.
“:‘s;it !‘Olﬁfﬁi‘

%ti: 5t art of ds
(in memory.

JTest to sepf

;console punc "s is rea{?v.
% ait, and
f conditic
stransfer ymi:ﬁ:iar
:io console o
(‘E veck for las
:character,
Iot finished
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~ BAWRO7 holds the desived data pattern (character),

GiNGid
G008

G20
%"3&&3
Dotzd
L H )

g

‘ g =
® B,
b R

voh . mo bk

o e
Cad Sk Lpd Lo
T LR R N N

i,
v

¢
S

001040

012737
000002
160104
012737
017471

160102

160100
005737
160104
100375

113737
177570
160106

S5TART:

MOV #LINE, DZ

w

Example 4 - Transmit and receive in Maintenance mode on s single line. T

r »-w
Wi

MOV #PAR, DZLPR

MOV 4N, DZCSR

MOV # DEL, R1

3-15
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Test 't 2w receiver

-
B

TSTRDZCSR ;’Ejest [s3

BMI 18

OV #17470, 3ZLPR

' #50050, DZCSR

IS
&




Exampie 5 (Cont)

001264 100773 BMI 2% Data valid setsays that
;word is good: go back
for more,

001266 012706 MOV #DBUF, RO :Sile has been emptied.

001270 001304 :Reinitialize data table
saddress pointer.

001272 000764 BR 1S Dot again.

Transmitter Interrupt Service Routing

001274 112737 35 MOVB DAT, DZTBUF  Transmit
001278 000252 :character 252
OUL300 160108

001302 000002 RTI

Data Table

1304 100252 Word #1

1306 100252 .
2 & ®
£ & &
# » *
® @ &
@ ® #
A 2 ® &
1340 100252 Word 416
1342 000252 :Data valid not s
:character is invalid
NOTE: It is possible to get more than 16 words because they are being put into the silo simulianeously
with the reading of the silo.







CHAPTER 4
DETAILED DESCRIPTION

4.1 INTRGDUCTION
The detailed descriptions of DZ 2: circuit @;:ttraiion are ¢o
ation, and m;:,z;actwsg: with external devices are

asac Lol 4 EDP%% system. ’?&% zaxt

sctions through the module circuitry: fi
terminal or modem line, and in the o opposite direction. Wi izen d
module, to the selected cutput line, the DZ11 is assumed to be in the
external device, through the module, to the Unibus is considered th
paragraphs discuss data flow within the DZ11 system during the tra:

1 Maﬁi&iﬁﬁﬂ-i pibus Dats Flow (Receive;

i data fram a terminal or modem, the DZ 11 module interprats a se
ggswrms serial-to-parailel conv ﬁman before transferring the data to the t sﬁ us. R&
Fach terminal connects to one serial data line, REC {7 ’E,I?), through the Disgril
nector J1. The EIA receivers ma % ﬁm mm?ﬁm signal Ewels to that ¢

\z%e %?" own ITansmissi
into the a;;propzaaze:: {,AR
?esm’* “t%, te its ser zal input, §

afua mgliﬁ the data is |
& séorrf‘af TOr

s el

‘,r ca sj:f:i RBUF}, c: g ¢ 1
r‘&* 1s :mﬁ E §sxed ‘}*? mgh the bus drwg“ o thf: Unibus.
ﬁ& to the output multiplexer.

fg atr '\,Es parallei data is ssa*ztmt n from the Linibus
t iemz%f s {01' Mot ,a‘f}zs) Refer to Figure 4-2. T%}t ztx bt.'% lines
i id di ted to the device registers and UARTs. ¥
a.f;g:m,ter is read from the TBUF and loaded into the appropriats L
ﬁ*ffﬂi‘m& ma ;:sa: allel-to-serial data conversion, adds the desired
daig aeé; iransmission iine, through an EIA line drzw? «*i‘d subsey
1at line. The Bresk ffmster conne
ers into
tly 1o the ?“‘?% drivers.

igﬁdliz{}i’

4.2 UNIBU
The QZE} 18
that pass bei

5 INTERFACE e s .
nibus §ﬂ§3ﬂﬁ€€ prcw;aes access for the DZ11 system to the PDP-11 Unibus. All signals
ween the Unibus and the DZi1 are rm&a through the Interface,

4-1




!

! o7 %
o1 | A .
R l :
™1 CONTROL gk | | A
E | y
¥
tsers
RI AND €O
[IRT Y21
Unibus Data Fiow {Receive}
™ ©
[
5 1BD(15:00; TOR  |pur (7001
L B (LOW} jmm
2 f TBUF
5
| .y
g" H g
: i
b BT (7000 g
5 TCR,
ol 873 (1518} ; i
%
TOR | _ |
. (Hieny | BK B
BK i
BK |
|
i ;
|
%
TR ,

Figure 4-2  Unibus-ie-Modem Data

L




yior areaz: Address
nts i =

sis from B73

ig v *»“:3 as




TSR SPSTRPRAE SIEPF. S

H

1 vl v .

L DATA Di15:00)

R 3

3
i
i,
¥
|
i
H
|
g
i
r IR B SRS
! i
|
i INTR
%

!
. ———————|

- g8t

Figure 4-3  Unibus Interface Block Diagram

4-4




|
{
i
!

oNe . . ) MBS {ETAY &

M7BI4 (20MA)

i crwies:
o
presehe

[r——
s

i
e
Je——
JE——

OFE

NOTE:

Address 180000 - 812 through A3, OFF
L 3o~ BAT theough A4, OFF, A%, ON
FTFVG - XE theoagh AT, ON

Y- B EED

Figure 4-4  Address Selection Switches

MSB 5B

! ! )
I 1% 1 ] Wl ] 4 >4 5 &4
| i
i
[ ] 4 oo s st s - -
i

4-5  Address Word Format

N
h



1
i
]
?
¢
E
J
]
?
{

SRV —

o

i~ 14

L——

Pl S2 L DETH W

ge
....‘.E‘S{““*\ REUF L

g

Jyes e
Wf“!’ E R /‘/ =
[

Pt~

TN e e

S

S—

1 ' T B e

! Bib A
I

i ¥

% WY

Figure 4-6  Address Selection Logic

4-6

WL

BUS L L

SO

Bus &gz v Bl

Lo OLTeR L
S OWTER L
E 2

LD e

: i
PRSI TR — ?
R
i
= ‘
H
i
i
|




Received address lines RA1 and RAZ2, and control line RC1 are sent to the output data multiplexer
(refer to Paragraph 4.2.3) to select the register to be loaded onto the Unibus during 2 read (DATI)
operation. Receipt of MSYN and bits A(17:03) from the Unibus and subsequent assertion of SEL
causes generation of SSYN and LDATA. SSYN is the DZ11 response to MSYN, and occurs 160
nanoseconds after receipt of MSYN, The delayed response is produced by the network Ri2, R13, and
(C93. However, when the LPR is accessed, a 500-nanosecond INH SSYN pulse on one input of E72 is
used to prevent SSYN from being put on the Unibus, The LDATA pulse (delayed an additional 100
nanoseconds) is used to generate a strobe signal for the LPR. Figure 4-7 shows the timing for loading
“the LPR. The delays and inhibit signals allow proper data “setup” time before strobing the line param-
eters. The BUS INIT signal is also received (at E70) and used to clear the DTR register and generaiz a
device reset puise.

4.2.2 Interrupt Control

The interrupt control logic handles the processor — Unibus ~ DZ11 dialog to permit processor inter-
rupts. The logic generates vector addresses for processor location of instructions, and receives inter-
rupt commands from the CSR. The DZ11 operates at priority levels 5A (receiver) and 5B {transmitter).
When two DZ11 modules are used, the first module (slot 1) has priority over the second {slot 2). The
priority insert establishes the DZ11 priority level by directing the Unibus request and grant signals
from the appropriate Unibus lines to the DZ11. A series of switches permit alteration of the vector
address to suit programming requirements. Refer to Chapter 3 of this manual for vector selection and
assignment.

4.2.2.1 Receiver Interrupt (Figure 4-8) - The receiver interrupt signals the processor when the DZ11]
receives a character from the terminal, and stores the character in the RBUF (silo buffer). After
processing by the UART, the character is loaded into the silo, and CSR bit 07 (RDONE) is set;
RDONE causes generation of the RINT signal. RINT is fed to the 8647 receiver interrupt logic and
the BR A signal is transmitted to the processor via the Unibus at priority level SA. When the processor
status goes below level 5, a BGS signal is routed through the priority insert (on the DZ11 module) to
the GRANT IN input of the 8647, causing generation of MASTER, BUS SACK, and BUS BBSY.
The MASTER signal is inverted and gated to create the BUS INTR for transmission to the Unibus
and the INTR created for use in other DZ11 logic. The vector address is strobed to the Unibus from
the output data multiplexer by the INTR signal.

4.2.2.2 Transmitter Interrupt(Figure 4-8)- The transmitter interrupt occurs when the DZ11 is engaged
in character transmission to the terminal, and the processor must be interrupted to request additional
data for transmission. The interrupt sequence begins with assertion of TRDY and TIE signals, which
generate the TINT pulse. The TINT signal begins the procesor-DZ11 interrupt dialog via the Unibus.
The 8647 transmitter interrupt priority is less than that of the receiver, therefore, bus grants are
received only when a receiver interrupt is not in process. The transmitter interrupt logic causes gener-
ation of the same signals as the receiver logic, including strobing the vector address; however, the
transmitter vector is located two words after the receiver vector. For example, a receiver vector of 300
automatically places the transmitter vector at 304,

4.2.3 Data Transceivers and Ouiput Multiplexers (Figure 4-9)

The data transceivers and output multiplexers control data flow to and from the Unibus. The 4:1
multiplexers select the contents of the CSR, RBUF, TCR, and MSR for transmission to the Unibus.
Figure 4-10 details the correlation between the Unibus lines and the DZ11 register bits. The vector bits
are also transferred to the Unibus by the same logic. The INTR pulse determines whether the vector or
the CSR bits are to be transferred. The reset logic is triggered by bit 04 of the CSR (DEVICE CLR}, or
by the received BUS INIT signal. The reset pulses are 15 microseconds in duration. RA1 and RA2
drive the multiplexer’s select lines and the SEL signal is ANDed with RC1 (DATI bus cycle) to gate the
selected register to the Unibus transceivers.
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4.4.4 Transmit Control Register (TCR)

The Transmit Control Register (TCR) is & read-write register that comprises four 74L5175 chips. two
for the low byte (line transmission enable) at E34 and E42, and two for the high byte (data terminal
ready flags) at E1S and E18 (Figure 4-19). The register is ccntmiia@ by LDTCR, LD LTCR, and LD
HTCR signals from the address select logic. The inputs to the register originate from the Unibus lines
and pass through the bus transceivers. The iow byte of the TCR is cleared by RESET L and the high
byte is cleared by INIT L.

4.4.5 Modem Status Register i”»i&ﬁ)

The Modem Status Register (MSR) is a read-only segment of Device Register 6. The MSR shown in
Eigure 4-20 examines data relative to the status of modem a;;eratma on each line, such as ring
wndication {low byte) and carrier-on flags (high byte). The register is dynamic in that it represents the
current state of these lines. These lines must be continuously monitored as transitions on them do not
cause interrupts.

4.4.6 Transmit Data Register (TDR)

The Transmit Data Register (TDR) is the write-only segment of Device Register 6. The TDR, using
four 74L8175 ch;p% comprises two bytes, the low (E35 and E43) containing the character (TBUF) to
be transmitted, and the high (E16 and E17) containing the break (BRK) bits for each line. When the
BRK bit is set, the line transmits zeros continuously. This is accomplished by a NAND gat& for each
tine that requires the BRK signal and SDO (serial data out) to produce the TRANS 0-7 L signals. The
TDR is cleared by the RESET L pulse; for character lengths less than eight bits, the character must be
right-justified, as the most significant bits are forced to zero. The TDR is controlied by LD HTDR,
LD LTDR, and LD TDR commands from the address select logic.

4.5 UNIVERSAL ASYNCHRONOUS RECEIVER-TRANSMITTER (UART)

The UART iz a complete mt&gramé circuit gubsyswm that transmits and receives asynchronous data
=n duplex /half-duplex operation. The transmitter and receiver operate independently, and thus can
operate simult &nmxm The transmitter accepts parallel binary-voded characters and converts them to
serial formats, and the receiver gefffarmt; the reverse operation {5&?%&140*?3}*»&1&3) The UART requires
several control signals to properly time its {%paratmn mzh that of the remaining DZ11 circuitry. Each
UART is a 1602 integrated circuit, and one chip is used for each line. The UART chips are located at
E44 through E51 on the DZ11 module. The baud ram% character length, parity mode, and number of
siop bits are selected external to the UART. Pigure 4.21 presents a block d;agfam of UART operation.

A more detailed description of the UART 15 precemﬁci in the Appendix A of this manual,
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CHAPTER §
MAINTENANCE

5.1 INTRODUCTION , ,
NOTE
This chapter will be revised in the final version
of the manual.

The DZ11 maintenance philosophy assumes that proper and regular preventive maintenance can elim-
inate most equipment failures before they occur. The DZ11 module is designed such that module
replacement can restore the system to operating status in minimum time. The corrective maintenance
procedures contained in this manual and chapter are designed to assist the field service personnel in
detecting commponent malfunctions on the DZ11 module, and ensuring proper DZ11 operation with-
in the integrated system. Prior to performing the procedures outlined in this chapter, the material
presented in the previous chapters should be thoroughly understood.

52 PREVENTIVE MAINTENANCE

Preventive maintenance consists of tasks performed at periodic intervals to ensure proper equipment
operation and minimum unscheduled downtime. These tasks cousist of running diagnostics, visual
inspection, operational checks, adjustments, and replacement of marginally operating components,
The preventive maintenance schedule depends on the environmental and operating conditions that
exist at the installation site. Normally, preventive maintenance consists of inspection and cleaning
every 600 hours of operation or every four months, whichever occurs first. For extreme conditions of
temperature, humidity, or dust, and with abnormally heavy workloads, more frequent maintenance
may be necessary. It is recommended that the DZ11 diagnostic (MAINDEC-11-DZDZA-REV-PB),
be run once a week as part of the normal preventive maintenance schedule.

5.2.1 Mechanical Checks

Periodically inspect the DZ11 and the distribution panel for general mechanical condition. Inspect all
wiring and cables for cuts, breaks, frays, deterioration, kinks, strain, and mechanical security. Check
the module for proper seating and the security of all connecting cables; repair or replace any defective
wiring or cable covering.

5.2.2 Test Equipment Required

Maintenance activities for the DZ11 require the standard test equipment and diagnostic programs
listed in Table 5-1, in addition to standard hand tools, cleaners, test cables, and probes. Special test
eguipment required for any adjustments are given as part of that procedure,
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$.3.1.2 Leading - All programs are in absolute format and are loaded using the ABSOLUTE
LOADER. I the diagnostics are stored on another medium, such as disk, maguetic tape, DECtape, or
cassette, follow the instructions for the monitor provided for that medium. The ABSOLUTE
LOADER address is 500, with the following sizes corresponding to the memory capacities: 4k - 17, 8K
~ 37, 12K - 57, 16K ~ 77, 20K ~ 117, 24K - 137, 28K - 157. To load the diagnostics, perform the
following:

L.

Place the address of the ABSOLUTE LOADER (500} into the switch register, and place the
HALT switch to its up position.

2.  Depress LOAD ADDRESS key on the console, then release the key.

3. E?gpiegz} START KEY on the console and release. The program should now be loading into
the CPU.

5.3.1.3 Starting — After loading the program, the following procedure will begin the diagnostics:

I.  Set switch register to 000200.

2. Depress and release LOAD ADDRESS key.

1 Ret SWR to zero for AUTO-SIZING, or set SWO00 = | for user input.

4. Depress START key and release. The program will type “Mééin{isc:*i “name”, and “pro-
gram name” if this was the first start-up of the program or parameters were changed by
SWO0 = 1. Also, the program will type the following.

MAPOFDZIISTATUS

1500 160010
1502 000300
1504 000005
1506 600377
1510 017470
1512 000000

The above priatout is ouly an example that would indicate that the Status Table starts at address 1300,
The Status Table must be verified by the user if auto-sizing is done. For additional information on the
Status Table, refer to Paragraph 5.8, After the Status Table, the program will type “RUNNING”, and
proceed to run the diagnostic. The following control switch settings can be made:

SW15  Halton Error

SWi4  Loopon Current Test

SWi3  inhibit Error Printout

SWi2  Bell on Error

SWii Inhibit fterations {Quick Pass}

SWI0  Escapeto Next Test

SW09  Loop with Current Data

SW08  Catch Error and Loop

SW07  No Auto Size, CLR Do Auto Size (if first start after loading)
SWa6 Reselect DZ11's Desired Active

SWO03 Reserved

SW04  Allows selection of test delays from console (used only as troubleshooting aid)
SW032  Extra Parameter Input

SWO02  Lock on Selected Test

SWO01  Restart Program at Selected Test

SWO00  Get User’s Parameters from Console
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5.3.1.4 Register Restrictions - The following register restrictions must be observed by the

i, RESELECT BZ11 DESIRED ACTIVE (SW06) - If the system %é* four DZ1iVs,a
is typed out for sfzzttmg the fethﬁi‘ ﬁg!ﬁt&r ngﬁ to the DZ11’s active, meanin

P *ﬁat bt

%;‘vixgt

g1, f"”, 03 will be set in memory location i’z ACTYV from the switch register. Switch h‘% {3&

aitgn the DZACTV éa‘;m%@né i?;efﬁéﬁre £ four DZi1s are in the system, DO NOT

get

switches greater than SWO03 to the up posﬂ:x:;}ns. Also, DO NOT select more active DZ11s
than information given in the parameter inpui with SWO00 = 1. The correct procedure i3 as

follows:
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e binary number of {};%’E SiFE
DZit *E '"3' = 3 DZ1ls, 17 = 4 DZ11s, ste.),

Press CONTINUE and the number set in the switch resistor will be disp
data lights {on all but the 11/03).

3

ol

Set other desired switch settings and press CONTINUE.

2. RESTART PROGRAM AT SELECTED TEST (SWO1) ~ It is suggested that at least one
pass has been made before trying 1o select a test not in the seqs;ennai order, since the s:srs:;-
gram has to clear areas and set parameters. If running ma%izple DZ11s, the DBZ11 desired 10

be under test must be selected by ‘%W{Bﬁ before test lock-on; in other words, each time the
program is started, the first DZ1i1 will be selected to be under test unless SW06 is used to

select the desired one,

3 P ON CURRENT DATA {(8W09) ~ This switch is active only if the call SCOP! is in
st. Since most tests deal with blocks of different data, one pattern cannct be singled out

3 specified
4. SELECT DELAY (SW04) - This sw }th allows the diagnostic delays to be selected from the

{s;affc it 1% sir

an easily be
start and | o7 the test that is faszz;,g The normal {ﬁm
1 {0 cannot be used); also, care should be taken not 1
ort a delay count.

z
is

sh

5.3.1.5 SWITCH REGISTER PRIORITIES
ERROR SWITCHES

SWI12  Bellonerror

SWi3 Delete error printout

5W1s  Halton the error

SW08  Gotot ning of the test {on error)
SWIG  Goto next test (on error)

s
of

tctly used for troub aahe@t’ﬁg in order to shorter ioops so that a p}‘{;z}mm

checked with an oscilloscope. The switch should be used with switch 1 and 2 to

s count is *36”, The shortest count
if

itroduce failures because of oo




53.L6 SCOPE SWITCHES

SW09  (if enabled by ‘SCOPI’) on an error; if an **’ is printed in front of the test no. {ex. *
TEST '
NO. 10) W09 is incorporated in that test and therefore SW09 is * usually * the best
switch for the scope loop (SWid=0, SWi0=0, SW08=1, SWOE=0). If SW¥ isnot
enabled; and there is s * HARD * error (constant); SWOB is best.
{(SW1d=1,0, SWi0=0, SW09=0, SWOB=1}, for intermitient erroes; SWid=1 will loop
on test regardless of error or not error,
(SW1d=1,8WI10=0, SW09=0, 5W8=1,0}

SWli4

SWil

5317 STARTING ADDRESS

SA200  Address 200 is for normal execution of the diagnostic, This will do the major testing
necessary for verification of hardware.

5A210  CABLE/ECHO - Terminal Tests, Starting at address 210 will give the user the option
to verify the EIA cables at the dist pnl or verify a true link to any DEC supported EIA
terminal supported by the DZ11. 20 mA modules cannot do Cable Test but only the
ECHO Test to a terminal.

NOTE

1f address §00042 is non-zero the program assames it
is under ACTII or XXDP control and will act
sccordingly. After * ALL * available DZ11s are
tested the program will return to “XXDP” or
“ACT-117

5.3.1.8 Operations Provedure

(a) NORMAL START OF DIAGNOSTIC

On the first start of the diagnostic at address 200; if auto sizing is not used or whenever 5W00=1; the
following questions are asked and must be answered.

1IST CSR ADDRESS {160000:163700):

You must type in the first DZ11 CSR in the system you wish testing to begin at. RANGE:
16000t 163700

IST VECTOR ADDRESS (300:770%:
You must type in the vector of the first DZ11 in the system under test. RANGE: 300:770
BR LEVEL {4:7):

Type in the priority level of the DZ11 that the above information has been given about. RANGE
4 or Sorb
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20 mA (ABy

m
Toness

k mode you wish to run in. If rusning “EXTERNAL": a

st connecior,

Type total number of DZ11s to be tested in the system. RANGE is I thru 20 in octal.

TRk EdRReE IF ":ﬁ; i;»l Ti?ﬁ"»' LR EES RS 1]

IFSWG3=:1 the foliowing will be printed.

i,

LINES ACTIVE BY BIT <IN OCTAL> {001:377):

ed (HOWEVER IN STAG-
(0-1, 2-3, 4-3, 6-7)).

RATE <IN OCTAL> {30:17):

i én Ai“"’. ﬁ"‘?”’o of thetest, Novrmal

h ADDRESS
R ?;2 are given
i S.ZI Ea are same ;’;zmrziy or ﬁ ‘aitc meéé gi’

ENT s\Y which is printed f,s; stas‘t tis erranw: is te put %‘& mwi at start

iong about D211 i EONLY Egﬁgll it the system, IF

e -;E","US ‘“””‘? IS TO BE “P%”""“%EI}” IT MUST BE DONE AFTER THE QUES-
Z I ERED OR AFTER THE AUTO SIZE.

rst time would be: LOAD ADDRESS 210; START WITH THE SWR

_?%’OT‘E
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YECTOR ADDRESS-

You type vector with a <CR>.
CONTROL REGISTER ADDRESS~

You type in DZCSR under test.
WHICH TEST? ECHO OR CABLE (E CR C)

Lets do the CABLE TEST first. **THIS TEST IS ONLY TO BE DONE ON THE EIA VER-
SION OF THE DZ11 NOT THE 20 mA VERSION”. Type “C” <CR>

BAUD RATE-

Type either 50, 118, 135, 150, 300, 600, 1200, 1800, 2000, 2400, 35600, 4800, 7200, 9600 followed by
<CR>

LANME:

%

You type the line which has the H325 test connector. (Type either 0, 1, 2, 3, 4, 5,6, 7). Program
will then print:

CABLE TESY
and if evervihing is working; the following will be printed:

PASS DONE.
PASS DONE.
et

to change lines; HIT ANY PRINTING KEY ON YOUR CONSOLE TERMINAL WHILE
THE PROGRAM I8 RUNNING and the following will be printed:

LINE:
Now change the H3235 test connector to another line and type the new line. Program will then
print:

CABLE TEST

PASS DONE.
PASS DONE.

Continue this operation until all lines are tested,
{cy ECHO TEST

If program has already been started at 210 and the vector and address have been typed in; just load
address 210 and start with SWR equal to 212. Program will print:




WHICH TEST? ECHO OR CABLE (E QR O)

Now tvpe an “E” to do the BCHO TEST. Program will print:

Type BAUD RATE at which the terminai is set that is connected to the DZ11 dist pnl. Program
Wi 11 p;: 34

-
e

LimE:
Type the line the terminal is connected to at the dist pnl, then the program will print:
TERMINAL ECHO TEST
X AT THIS POINT THE MESSAGE:
THE QUICK BROWN FOX JUMPED OVER THE LAZY DOGS BACK 0123456789

SHOULD BE PRINTED ONMN THE TERMINAL CONNECTED TO THE DZ1t IF THIS
MESSAGE IS 35‘?33{£D TO BE CONTINUGUSLY OUTPUT,; SET THE SWR TO 377
{SWR=377) WHILE IT IS BEING OUTPUT OR WHEN PROGRAM IS STARTED AT 218,
”%'HF’% ’ .&{}E IS BONE AND THE SWR IS NOT EQUAL TO 377 THE CON-

PLE A CHAR. ON DZ11 TERMINAL

rininble char it © , 1t should be echoed back on the u:: sinal, #f1F YOU HIT
J‘N’TE{i O <O %3"4 THE Qéii Ti‘ZR%HNAi THE PROGRAM WILL PRINT:

on the console terminal and the “QUICK BROWN FOX” will be printed on 3211 terminal
again and the echo test will be running. TO CHANGE LINES; do like xgahie test. HIT PRINT-
ABLE KEY ON CONSOLE TERMINAL, and change the lne on which the terminal is con-
nected, and enter the new line to the program.

5.3.1.8 Program and/or Operator Action

pical sporoach sheuld be

Halt on error (via SW15=1} whenever an 2rror occurs,

ithis test)
rror printount)

and §*§=¢isi’y an error message {gzthis depends on the

ﬁar& e a&i\)W ?53{..?5

i PC will be typed
aurce ez a,’”ii‘; *ﬁ"obsem “f 1t vs

<“J an ides as LJ ti%i

ed ot 1 thaM NK ;?ﬁ Ti’%E PC of the 5&?&@3 RE §’ORT this %‘vay the EXACT FU NCT?}I%*
ING ff th& test CAN BE INTERPRETED.




A
i

ERRORS
As described previously there will always be a TEST NUMBER and PC typed out at the time of an

error (providing SW13=0 and SW12=0), in most cases additional information will be supplied to the
error message which is to give the operator an indication of the error,

ERROR RECOVERY

1f for some reason the DZ11 should “HANG THE BUS” (gain control of bus so that sonsole manual
functions are inhibited) an init or power down/up is necessary for operator to regain control of CPU.
If this should happen; look in location “TSTNO” (address 1216) for the number of the test that was
running at the time of the catastrophic error. In this way the operator will have an idea as to what the
D711 was doing at the time of the error.

RESTRICTIONS

STARTING RESTRICTIONS

Status table should be verified regardless of how program was started. Also it is important to use this
iisting along with the information printed on the TTY to completely isolate problems.

OPERATING RESTRICTIONS
Parameter must be input from user if “AUTO SIZING” i3 not used.
MISCELLANEOUS
EXECUTION TIME
All DZ11 device diagnostics will give an “END PASS” message {(providing no errors and SWi2=0)
within 1 min. This s assuming SW1l=1{DELETE ITERATIONS) is set to give the fastest possible
execution. The actual execution time depends greatly on the PDP-11 CPU configuration.
PASS COMPLETE
NOTE: * EVERY * time the program is started; the tests will run as if SW11 {delete iterations} was up
{=1). This is to “VERIFY NO * HARD * ERRORS" as soon as possible. Therefore the first pass
~EACH TIME PROGRAM I8 STARTED- will be a *QUICK PASS” untit all DZ11s in system are
tested. When the diagnostic has completed a pass the following is an example of the printout ¢ be
expected.
END PASS DZDZA-A CSR: 160010 VEC: 300 PASSES: 000001 ERRORS: 060000

NOTE

The numbers for CSR and VEC are not necessarily
the values for the device. They are only for this

example.
KEY LOCATIONS
RETURN (1204 Contains the address where program wiil return when iteration

count is reached or if loop on test is asserted.
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MORE ON THAT “STATUS TABLE” (1500--2000)

5 )

R

{1206}

(1216}

\-w

(1304)

{200G)

(13003

{14203

MAPOGFDZIIST

1500
1502
1504
i306
i310
i512

{:urreﬁﬁv
4}5’*’9 Mesns

ittons contain the in ;mmatxcn needed to test up to 16
- 3L s s?;;gz entially, T i :
a“d STA;E*E 'S concerning the ;:s:%

Fach bit set i this
{}‘i’ tested in turn.
1300/000000000001 £ i 11 mea

05“5:;55 L}ZI i @

.
o, 00,0,

ﬁf: tested. XAMFL? (s’}’? f%{' ’?‘V) zam ’Oﬁﬁﬁfﬁz’ﬁ}uﬂmfﬁ’ﬁ‘
PMeans that 3711 no, 00,04 will b tested.

Contains the receiver TSR of the current BZ11 under test.

ove Ei‘*“ W*’*atmfi will be repsated for each of up t0 8 DZ11s in the system (these will follow

). EXPLANATION:

160010
000300

000377

017474

This is the system control register for the st DZ11 in the system.

This is vector “A” for the first DZ11 in the system.

This rep?&ﬁgms the | frzas in errw* priority tevel of the z}é’fni Bit 13
£ thi A or 20 mA, if bit 15=0 module

iz should be 20 mA.

This is the binary representation of what lines are {o be tested.

Thz% is the mrameter location used in most of the tests. ;!'_‘a
indicated parameters of: RX OGN, SPEED SELECT 17 (19, 2K
Ha a::i) EE{EE"“ BITS PER CHAR, AND 7 %"1 STCP ngSe I ,ﬂ‘
¥ ; o bm. and the speed, but the remaining

5-10

e



1512 000600 This location will contain either all zeros indicating that internal
loop was selected as mode of operation or it will contain 10000
indicating that “siaggered mode’” was selected or it will contain
000200 indicating that “external” was the mode selected.

The above is repeated for each DZi1 in the system. The table is filled by AUTO SIZING or by the
marnual parameter input program as described previousiy. Also if desired by user, the locations may be
altered by hand (toggled in) to suit the specific configuration.

532 DZ11 System Exerciser

Each PDP-11 system has associated with it a DEC X/11 system exerciser program made by Imkmg

together software modules that exercise the various mfd‘smre in the system. The software module for

the DZ11 runs up to eight consecutively addressed M7819 or M7814 modules { {iwo software modules

are needed if 16 or more than 8 DZ11 interfaces are on the system}. 1t uses the maintenance mode (bit 3

of CSR set) to transmit and receive a binary count pattern ouvtfitted and received i 64 character
ms All devices selected for test are activated and run concurrently with all eight lines on each active

¢ selected.

e

m’mw‘«um

5.3.2.1 Siorage - Each software module reguires 1289 words,
PASS DEFINITION:

One pass of the DZA module consists of transmitting and receiving 8960. Characters for each line of
each DZ11 selected.

EXECUTION TIME:

Execution time is proportional to the baud rate but should take an average of one minute to complete
ore pass when running alone on a PDP-11/40 at 9600 baud.

CONFIGURATION PARAMETERS:

efault Parameters:
i:;r% Arl, YVOT 1, BRu S, BR2:5 DVC 1, SRLD

Required Parameters: , :
At configuration time the user must specify;

DV AAddress of first DZ11 CSR reg.
VCT¥ector address of first DZ11
DVCNo. of DZ11s if greater than |

Module location DVID  {APC=14) may be modified (MOD. CMMD) to exercise any combination of
gight DZ11s.




=[6} may be modified to select a different baud rate. The following table

i P e

10
20
40
120 100

&0 200
300 400
130 1000
124.5 2000
ER L 4000

ation 336 is the location of the iteration «
to one minute for each baud rate.)

The Default Rate is 9600 baud (SR1=0}.

may be modified to run any combination of eight ]
hen run on all selected devices. The default selection is all eight lines.

NOTE
SLCTLEN falls on 2 byte boundary. Be sure to
reatore the bits set in the other bvie,

Module lacation %ii TLIM {APC=315
The combination is t

Module location RESTRT +2 {APC=338) May he modified to vary the period between End of
Pass Reports.

Moduie Location TMRSET +2 (APC=732) May be modified to vary the period of the Watch-
dog Timer, It is presently set to expire after seventy-five seconds when DZA is running alone.

NON-STANDARD PRINTOUTS:

cted, DZA uses the ERRORMN call to report it. The first number given js the
© 7). The second is the contents of the read buffer (DZRDBUF= CSR + 2,

en a status erroris d

aracters are not received, an ERRORN call is reported. The first number is the number of
:fiem expected, f?zx_ %scorﬁ iz the number of characiers thst were not regeived.

other printout is standard.




MNEMONICS
The following information should be useful in understanding names given to variables in this program.

XMT refers to the transmitter

RCYV refers to the receiver

ERR refers to anvthing to do with error handling

FLG refers to a software flag, usually a bit flag

QUE refers to a first in, first out buffer

TMR refers to software timing functions

CNT refers to a word used as a counter

QP refers to a pointer associated with a queue buffer
I is an insertion pointer, 0 is an output pointer

LN refers to something involving a given line

XM is another reference to transmitter

CT generally refers to a count

e.2 . X MTQPO={ransmitter queue pointer out
Others are basically seif-explanatory.
533 DZ11ITEP OVERLAY
10 ABSTRACT ‘ _ | o
This program is designed as a maintenance aid for Field Service Personnel. It will verify the proper
operation of a compiete communication link from one PDP-i1 system to another or to a commu-

mication test center.

This program must be used in conjunction with the interprocessor test program (DZITP) ona PDP-11
system with a DL-11 interface.

2.0 REQUIREMENTS

4

2.1 EQUIPMENT

A, PDP-11 system with 4K of core.
B. A DZ11 communication interface.

2.2 STORAGE
4K of core

3.0 LOADING PROCEDURE

his program is in absolute format. The ABS loader must be used to load the program.
40 OPERATING PROCEDURES
A. Two methods of entering parameters are provided.
i, Load Address 200 and start to enter params from console TTY. Proceed to Section B,
2. Load Address 200 and set switch register bit 15 before starting to enter params from
console switches. Proceed to Section C.

NOTE: The program may be restarted at Loc 204 {once parameters have already been
selected}.
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o set up Jm ae indicated overlay, type a carriage ret
ty;t‘fé e}N

. referred to

in steps 2 through 7, pe

2. The program will type the default Bus Address of the interface under test.
ne 4 ¢ar, !‘Mif'f: é,:a use defa ault Bus Address.
3

will type out the d
PRIO 4, 240=PR 1

=

74

.w:ie wzth an ¢ Enu-m

m
o

8. The program will return to step Bl if this setup waz for DNIL or DM

ent restaris ¢ ?t e o1




90

%n

vice Routine) specification.

2. . are repested for ¢ach EQR specified. Setup sequence i DML
’ ch en t gwitches then hit C NUE)
S R BT iﬁrf;w4
or Addsm :;; Intermﬁe
(Sez-e Section 1.3 in Overlay Listing for parameter
1 and DMBB parameters are discussed 1n
for DN or B3R 33
3 s;mgg See Step D}

iesting.

omimunication with the operator st the other CPU unisss its con-
¢ fixed as 5 Test Center.

This will require
figuration and o

i
38

faft&r 4

ictermining that th iipment is o ie anc‘s zzngfr:mg on the mode and vas
: ich i ; be loaded and started, If
it should be enabled.

ould then be loaded and staried and the connestion
aliy (via DN-11).

D.  Operational 3wiich Settings

fzlt on Error
vingle Pass
ffect if SW04=0

cgived data is {yped

%:ST;QE ii‘i‘i B%’%ﬁ YN FOX, /NUMERICS)




W{7=1 Do not test received data
SWie=] Mos gmr transmitted és;:* on conscle TTY.*
SW05=1 Monitor recetved data un console TTY *
*In many cases, not all dai will a';,r;e 74 console TTY. This is especially true when the COMM
interface is running at 4 fuste t le at equal o7 slower bauds, all charscters

may not appear on the con mie.

SW04=] Return to monitor for end pass ‘
When SW( n() program loops in the overlay never returning to the monitoer.
SWi=1 Internal Loopback mode
) F*{wmal Loopback mode
i
H

One-Way-In mode
"%‘% *'}8“1 One-Way-Out mode

If operator specified data was indicated, the program will z}; a request for the data. Data may
be entered as ASCII characters or octal code. Type in the daia terminated with a CR. Octal « mﬁe
may be entered by {yping an 1 {(up arrow) foﬁtg;\sf»;é by the octal code (in the range 000 to 377)
separated by spaces and terminated ¢ by 1 {up arrow).

re., ABCD1t Gﬁu 123 377+ EFG (Car, return)

A typical switch setting for half-duplex=003150. This setting uses internal loopback mode, é
i o1 fs§ m@mi@f} transmitted and received data on the console TTY, and tests received ¢

ch setting for full-duplex

it 303144, This setting s the same
nal loopb af*k mode.

R >

5 (test messages 13} are preceded by 2 fiti characters (177), and are followed
&;y ifwﬁ 5), i,mi}z?), receive terminating chargcter(ﬁﬁn 4 hlls(i'?'i i and a transmit termi-
nating character {000). During transmission, when a 000 character i 1, the transmission is
stopped. During reception, when a 001 character is fé:ceiwié the receiver is shut off. If the mes-
sage was input by the operator, the terminating characters are added.

b

TEST MODES
INTERNAL LOOPBACK MODE

i, The overlay waits {0 receive a message {terminated 001>)
2. Verifies the data against the data selecied by SW{ig¢ aad Wi (SW7=0)
3 Transmit the data sclected by SW09 and SW 10 (8W 8=0) or transmit the received data
(SW8=1)
4. Returas 1o monitor for “END PASS” (Swd=1) or g
EXTERNAL LOOPBACK MODE

The overlay sets request to send
Wait for clear to send
Transmim the selected data
Resets request to send

Wait for message to be received

Verifies the data (SW07=0)

Returns to monitor for “END PASS”, (SW04=1} or go to step 1 (SW04=0)

R ;3« ad B e
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ONE-WAY-IN MODE

i.  The overlay waits for message {0 be received
2. Verifies the data (SW07=0) - ,
3.0 Returns to monitor for “END PASS” (SW04=1) or go to step 1 (SW04=1)

ONE-WAY-OUT MODE

The overlay sets request to send

Waits for clear to send

Transmits selected daia

. Returns to monitor for “END PASS”, (SW04=1) or go to step 1 (SW04=0)

ri

The overlay is then entered and a connection established either manually or automatically.

If Gas-Way-In or Internal Loopback modes are selected, the overlay will set daia terminsgl
ready and wait for data.

If One-Way-Out or External Loopback modes were selected, the overlay will set data termi-
nal ready and reguest to send. The overiay will then wait for clear to send before attempting
to transmit data.

The program will printout a “WAITING FOR CLEAR TO SEND” message and the
contents of the XMIT CSR every 60 seconds until Clear to Send is asserted.

F. If $W0=0, the overlay will continue to transmit/receive data.

If SWid=1, the overlay will return to the monitor and iype “END PASS”.

If both SW04=1 and SW1d=1, the program will requesi new interface params afier one pass
of the selected test mode.

t execution may be interrupted by typing the following characters on the console TTY.
NE FEED = Restart program at location 200,
QUESTION MARK = Printout first 8 words of input buifer (ASCIH).
Set Switch 15 and press CONTINUE for next 8 words.
Program must be restarted at 2?7 after printing.
CARRIAGE RETURN = Restart at request for new operational switches.

PROGRAM AND/OR OPERATOR ACTION

If the operater wishes to manually examine the transmit or receive buffers, do the following: To find
the starting address of the receive buffer, load address 10020 and examine. To find the starting address
of the transmit buffer, load address 10022 and examine.

EREROR REPORTING

The only error report from the control program occurs if the interface specified is not ioaded.

If data is received and switch 7 {no data compare) is reset, the data will be compared against the

preselected data after a line feed character is received. If there is a mismatch, the following error report
is printed.
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MISCELLANEOUS

ITEP was checked out using the following Bell Telephone modems.

yus 2000 baud}
: us 1200 baudy
achronous 110 baudy

PROGRAM DESCRIPTION

The DZ11 interface service params are sei up, as specified by the operator, by the ITEP control
program.

s of measuring elapsed time. §t is incremented every second by a clock inter-

w4
e
o

When the averlay is Frst entered by ITEP at location STARTI, the contents of the Switc

@med in ﬁemier i ‘?I%ss Mode and Data selections are fixed at this time and cannot be aétcre{i vv ﬁ%mut
urnis the ¢ program. The interrupt vectors and variables are then set up. The seiected

by the mode is then entered.

The overiay then loops in routines:  SOWLU "ONE-WAY-IN" mode was selected. $0WO, if "ONE-
WAY-OUT” mode was selected. SILB, if “INTERNAL LOOP BACK"” mode was selec d SXLB,if
“EXTERNAL LOOP BACK" was selected.

SOWI:  In this routine the receiver is initialized ans program loops waiting for the receiver to finish. If
aothing is rec { for 60 seconds, a “WAITING” message is typed. When the receiver is done, the
program checks éata if switches permit, and types END PASS depending on switch settings.

ta

lized and program loops waiting for tran if %
f:% seconds if there is no abiia;ﬁ w’hen

vi i; ti’{_
}s é e, the

®

is initiatized and program loops waiting for receiver to finish. A “"WAITING”
: if no action. When receiver is done, g;mg*zvn checks data if “ﬁmh
;vm I’A:a:s is typed if switch settings permit, then the transmitter is initiafizd. A

is typed every Al seconds if no action. When transmitter is done, program
ma, ($ILB).

permit, an
WAITING” me
returns to start of rout

slex, the transmitter i3 initialized. A "‘W%‘?‘INQE ”
ion. When the transmitter is done, the receiver is initialized, A “WAITING”

50 seconds if there is no action, When the receiver is done, daia is checked if
it and END PASS is typed if awztches aliow. The program now repeats cycle

message i3 iyped every 60
;»3’

he receiver and transmitter are initialized. A “WAITING” message is typed every 60
kere is no action, When both the receiver and transmitter are ﬁ(‘fﬂ%‘, daiz s checked, | END
PASS is typed, and program loops to $XLB depending on the switch settings.

L
#

-
B




9.4 The .‘{{fstum to %‘iazz;@ii&r Routine for END PASS at EOP: Locks out iﬁmrrupts and saves the

9
m e bit and all General registers. It then returns to the monitor to type “END
PASS”. T‘ae rm:smtor Lh&,xs SWi4; if up, it returns to enter:, otherwise it restarts the program.

ed from the monitor after typing “END PASS", it restores the General registers
the tra;;.,;;mier (" k as saved a EQP i E@ éeﬁay flag is set and program returns to the scan routine

i,

'i‘i Subroutine at STARTX: Sets up the interface and pointers necessary io
s n. Afier s f:ttmg “DATA TERMINAL READY” and “REQUEST TO
SEN z}“ a %i‘;g;,h is mmﬁf-‘ :m p&ram 2to dewrmme if half-duplex operation was selected ! by the oper-
ator, If 1t was, the su ?W ‘sne waits fm Amf o ng A WAITING FOR CLEAR 7O SEND”

s
[od

utine at STARTR: Sets up the interface and pointers necessary to

ke
u% ems% h z'ﬁ‘actea ﬁ‘
n the ;?’i?ﬁ’?f’*{‘e is E‘S*ufs, ::md t‘ﬁ* ir ’msm;i f::f.}zmlete lag is set, At XISR 1 the
ted and printed on the TTY if the monitor transmit switch is set.

9.5 The Receive Interrupt Service Routine, at RISR:, is entered via receiver interrupts from the
terfuce. The received character is stored in the input buffer and printed on the TTY '
iver switch is set. If the input buffer is fuli, a “BUFFER FULL" printout will occur, This
t a line feed character was not recognized in the received data {’Wlthiﬁ m’iﬁ} ch{smam?s) ﬁ the
cived character is g line feed, the received logic is reset and the receive complete flag is set. If a
E( EIVE ERROR” is detected at RISR:, the CSR and DBR will be saved ar}c& printed s}at after 231» e
ete message has buga received,

9.10  The Data Test Subroutine at TESTD: is entered after a complete message has been received. If a
“RECEIVE FRROR had been wt;a.,{tgd, the contents of the “RECEIVE BUFFER” at the time the
error s\ﬁcurred wz?i be printed. The data is compared until a “ALL ZEROS" character is cognized

- " “&? are ignored. If a mismatch is detected, the compiete contents of th ii’z§§£§

‘5
%'
P
5 F
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'TERS FOR THE DZ11

ded into the Line Parameter register (DZLPR)

Bits 0-2 Lirse number being used. Default = Line 0
Hits 3, 4 Character Length, Defanlt = gight hitg

Bit5 S*w Bit Count, Bgfau& is ?‘e%‘ﬂ st@p bits
Fit6,7 > A1 is INo Parity
Bits 8-11 : £, :

Bit12 Receiver on {this shmﬁé a%ways bc set)

Param #2 is not used at this point in time.

Param 43 is not used (177777).




D711 RESTRICTIONS

”ﬁu: R IS mnéem signai on the DZ11 is jumper selectable at the termination panel. It is either always
4 when Data Terminal Ready (DTR) s set. Consequendy, at t
«d with series 200 'i;"lé other half-duplex modems. All YTEP
5, aﬂd all modes may be used 1o terminals {only one way out and in

UZ;E ITEP cs
with z,sﬂ G&ipii«i moé

TOp erly w er to the a;@r}ropﬂai@ mamte“zgmce maﬁha%es and exafr;zna ths DZ11 Mamtew
ether the fault is recurring and check previous repair tech:

it the D7t
e reader i

i the d d intenance of '
: while using the D211 ﬁim{;stﬁ ics. The p%’Q-L{'? ure may be divided

sual Inspection, Internal Loeiﬁz};zm, Sta*wzz}a‘% Loopback, External, and ¢

5.4. 1 i Visual inspexééésa A visual check for solder shorts and damaged or missing components can
save considerable checkout time.

=

1to i;%esr “esmcu% w‘:al déié mguts Al fines are tu ﬁed araa:zf:é mmu;s.aﬁeuuslv but
the o .ﬂpug Bl ’% converters (or 20-mA loop cireuits) are sxcluded.

4.1.3  Staggered Loopback - The stagg@resz loopback mode is used only with the DZ11-
1A} options. This test mode uses the H327 test connector in the 5()@@@ PC socke
mally accepts the 8COSW-15 cabie. Bit 03 sfthe f“%i? must not be set. The lines ar
the follow g mann ﬁne 0 Li&siamlt"ﬁ d > 1 receiver, Line | transmits t
20 DTR ¢ Line i < w*‘D"i zs—:iin&s’}f e
The remaining lines ¢
test mode alloy
UART parameters.

x

. @
o,

358

maintenance mode runs the hines to ¢
1 H315 or H325 loopback Léﬁﬁ&.im‘ atis
ibutien panel. The 128t connecto i
el end of the cable E‘%mamiﬁ? gon

1.4 External - 1
< ﬂﬁ"ﬂwﬁ‘ts ar‘ﬁ ;‘equm;s

5.4.1.5

5355»% ing w;éﬁ 2rm m&i - {n this ;,&5‘{ a 'O~ﬁ’ AorElAte
the DZ11 diagnostic
I‘ c»i?f DZ11 Option Te

e following procedur:
a ag’smxﬁe option are n¢

Hing
checks all options of the DZ11, and different
-




at all times. It is taken ou

on the M7819 module or

a“ 5?!‘3@&43 &5

on gxoept
11-E or DZ11-F) s

ot its

ymes with the moduie) is
¢ arrow on the 50 pin PC

*C slot being used. ¥
 near the zﬁgduls dg
vector switch settings don’t

NDEC-DZDZA) inte memory.

depress the adad addr &5 kev Set swich register

v appear o6 the

rst’s 701 v

“BR LEVEL (4:7).”

i“ﬂ
18

17y ags rets

%%

A2




)

a0

imn.

MAINTENANCE MODE
E%F.ERN’ L{H2S) 'E
INTERNAL (DY 4
STAGGERED ¢ (H32TY 8" ”

vpe ‘I’ (carriage returnj

=

oo

“# OF DZ1is {IN OCTAL) - (1:20%7

i1-A, B, C or D {carriage return)
i-E or F {carriage return)

¢ first pass of the program goes through each test once (app,ammatew {-1/2 minutes}.
5308 go thre w.igh several iterations of each test in about 3 minutes {if no errors
register switch 11 can be set to inhibit these iterations if so -
one error-iree pass without iterutions.

NOTE
The diagnestic will run up te 16 DZ11 moduies (must
be all one type, EIA or 20 mA). It does this by run-

ning & complete pass on each one in sequence (the
DZ11 CER address is typed out with each pass com-
plete). Therefore, ¥ more than one module is being
tested, an error-free pass must oocur for each one.
For example, if twe modules are being tested then
two passes of the program are required to check both
modules,

sr Imm ddress
s Q00000

Halt program and powsr down system.

Remove the m¢

sdule and unplug the staggered turn-arcund connector (H3

Connect the BCOSW-15 cable to izg: ne module and conr ot%:s:*;f end
to the H317E distribution panel; ¢ _;58 fz:%f J‘ﬁ* §st f,ﬁ_,é and 126 .%”" a second DZLL

NOTE
BCOSW-15 cables used with the DZ11 have labeis
that say *This Side Up”. If there are no iabels, plug
in the cable with rib side up at the module and with
smooth side up at the distribution panei.

g answer “E”
foor tha% 3}211 j526 o

withou it errors aﬁd with iterations.

Stop program and run the cable test in the following manner:




aw

the teletype:

return
%DLf E ,,?35” Eh“‘*"ﬁ: c

Fizeey
AN

5 {3 ih

RS

g key on your conssole term

ect L}J’? HS%S o :* .ﬁ‘fﬁ from the BCD

he BCOS] b

LFDRESSY” 300 carrd
®E ’}IS"??a i‘x{)[}

[BAPEDOVER

; T t&‘gA[z;i

on t ;z ﬂ‘et}f*ﬁ




5.4.3 System Checkout Procedure
The DZ11 is 2 priority 5 device that has its addresses assigned to it from the floating address and
fleating vector space. It is ordered after the DMCI11 in the floating address space and after the DMCI1I
in the floating vector space. Reference to Chapter 3 of this manual can be made for {urther details o
I3Z11 vector and address assigmments.

e

ng the

TEAN

DZii-A,BorE

H32 zest connegior

H375 or H315 test connecior
BCOSW-15 cable

BCO3P or BCHIM null modem cabie
EIA terminal (¥VT0S, VTS50, LA36, eich
PDP-11 system

DZ1l-C,Dor F
BCO#8-15 cable

Cable o go from panel to 20 mA ‘ermmal
20 mA terminal {ASR 33, 35, LA3S, et.)

Required Software

MAINDEC-11-DEDZA

DEC/X11 Systern Exerciser Software

References

DZ11 manua

DZ11 Field Maintenance Print Set

a. Check the DZ11 modules for their proper address, vector and priority.

CAUTION

fnsert and remove the DZ1§ modules (M781% or
M7814; slowly and carefully to avoid snagging com-
ponents in the card guides. Also, to prevent the vector

and addvess switch settings from being changed by
rubbing against an adjacent module.

b, a DZ11-C, D or F go to step k or else insert or verify that the nector is in J1

the module (arrows of connector and J1 should match).

Load the DZ11 diagnostic and run 2 passes in staggered mode without any errors. Reference
the diagnostic listing in this manual,
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fos

L ¢
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<. v external mode for 2
E

k. Run the echo test on each line one pass without error.

| system sxercise: | other devices too) for 15 minutes without

i, System checkout complete.

s

e Wi

il

7 J1 on the md

1 system exercisoy

_ asy refere ile trouble-
d in debugging the transmitter and

aastic and can be
uded below to aid §
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Location

i,

Fou s

St

o

e
-
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1
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£
3
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£
4
44
46
%
4
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£y

Instruction Maremonic

012737
LINE #

START, MOVJLINE. TCR

TCR Address

012737

MOV #PAR, LPR

Parameters
LPR Address

012737
000050

MOV #50, CSR

005737

TESTI, TSTTRDY

CER Address

100375
013737
177570

BPL TESTI
MOV (SWR), TBUF

TBUF Address

anuT7
312701
DELAY

105737

NGP, BR TEST1
MOV #DEL, R}

TESTZ, TSTBCSR

SR Address

{05201
001374
013700

INCRI
BNETEST2
MOV RBUF, RO

RBUF Address

000760

BR TESTI

NOTE
g, If the TRDY bit is failing to set, put the Branch
Instruction in Location 36 (NOF:

&, I TRDY” is not failing but “RDONE" fails to
set; put 8 NOP instruction (006240) in location 36;
put a constant into location 42 {Delay) ~ 177650 for
a PDP-11/40. This allows recycling of the test about
every 700 gs. Other processors might require a dif-
ferent constaunt.

¢ In location 2 (Line #).Set the line bit that is fail-
tng (Bits §-7 only).Only one bit should be set.

d. In location 10 (Par), put in line parumeters;
#1747X (X = line number) 1 is recommmended. This
gives an 11-bit characier (1 = start, Z = stop, 8
data.)




and that it will

TEST 3

verifs “M SEE‘{%ﬁ S”' can be cleared (written
g ‘»:f% agal be cies “DEVICE CLEAR™.

TEST 5

" can be cleared (written to
d by g “DEVICE CLEAR".

en to a ze70),

TEST 1¢

- all of the following bits can be: Set, Cleared, Cleared By “DEVICE C

TCRO, TCRL, TCRZ, TCR3, TCRY, TCRS, TCRS, TCR7
TEST 11

;»g X
. . DTR3, I¥TRA4, ¥
s tcs is not dons if moduls 1z 20 mA vers




TEST 12

This test performs reset testing and testing of write only or read only bit,

Test bits “RDONE, BIT11, BIT10, BIT9, BITS, BIT2, BITI, BITO, SILOAL” are read only and
that TRDY is zero until 3 line is selected and MSENAB is set.

TEST 13
This test performs reset testing and testing of read only and write only bits in regisier DZCSR.
Verify that “TIE”, “SILOEN”, “RIE", "MSENAB”, “"MAINT” are the only R/W bits in the
DZCSR, then set “DCLR” and verify they are cleared.

TEST 14

This test performs reset testing and testing of read only register DZRBUF and testing of write only
register DZLPR.

TEST 18
This test performs reset testing and testing of r aly register DZMSR and testing of write only
register DZTDR.

TEST 16

Verify that if we are in “STAGGERED” maode that setting “IDTR” for a line will bring up “RING”
and “CARRIER” for the associated line in which we are staggered!
LINED DTR=LINE! RING AND CARRIER
LINE! DTR=LINEO RING AND CARRIER
LINE2 DTR=LINE3 RING AND CARRIER
LINE3 DTR=LINE4 RING AND CARRIER
ETC...

TEST 17

Test to verify that if in “EXTERNAL” mode; setting DTR for selected lines will bring up “CAR-

RIER” and “RING” for that same line.
NOTE: If you have selected mode as “EXTERNAL”; the H325 test connector must be used on all

specified lines, lines may be specified by SWR03=1 and SWRO0=1 at start time or altering status map.
TEST 20

This test verifies that TRDY is set when a line is ready to be loaded, and that the line specified in bits
%10 of DZCSR correspond to the line selected in DZTCR.

TEST 11

Test to transmit one char and receive one char on one line at 4 time, The char is 257" and all seiected
lines will be turned on one at a time. This is the first time any data is checked in the receiver.

L

]~
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TEST 22

transmitter transmits characters (FLAG MODE)

i EG Ezui}&; (one lne at g i&ﬂﬁ; based upon valid lines). This is the ?'m txme that all data is
v—z;b’is-’:‘d

TEST 23

: 1ING ERRORS'.
, “PARITY ERRORS”

ne will be exercised. This test will not be exercised unless connecied by external

TEST 24

s test verifies hai the device does not interrupt while the processor status is set exactly to what the

priority is

m
T wn
@
e
o

(]

oyr status is set to exacily one level
TH m Save;i 5 s‘mnus s:me level is level i

TEST 28

efore the transmitter even though the transmitter wa
zezgi 7, get &DOE‘&% and TRDY to set; Set TX IE and RX IE: clear PS and

TEST 27

+
3
£%

3

N =% il.
m to s«::i. ’”wzn ths } éiﬁ st“ is *ﬁicd and an 'werr un is expes*aﬁx,

TEST 3¢

st that “SILO B “BLE” W
LM will cause a

bit receiver interrupts and

A interrupt with “RIE” set,
T «gll do all selected Hnes one ai a time.
TEST 31

test runs all lines full bore based upon qualified line
i is an interrupt test on the receiver and transmit s’




i
7 4,

TEST 32

DZ11 Relative Timiﬁg Test,
It selected line will in turn run 16, Chars at all baud rates and then the highest baud with ali ¢
lengths. Each new p&“&?‘:%ﬁﬁ‘r should decrease in time from the previous parameters selected. The tim
is checked against the last parameter used and a lower time is expected on the current parameter,
Parameters are:
Eight Bits/per/char - Two st i}f;% bits at 50, 75, 110, 134.5, 150, 300, 600, 1200, 1800, 200
4800, "‘““{s 9601 baud, 19.2K baud ~ Two stop bits at seven, six, five bits/per,
After each line has finished all the above parameters the next selected line is the tested.

TEST 33

2400, 3600,

char,

This test verifies that even parity works for all odd lines selected and that odd parity warks for all e
m:sa selected.

2 main function of :s test is to w:ﬁfy that “PE” (parity error} can be flagged by the UARTs, This
zw will not be done unless you are in “staggered” mode.
4({8) chars are used § -“ﬂ*‘ this test.
All selected lings will be enabled at the same time!

5%y

oy

e

TEST 34

-
-

his test verifies that odd parity works for all odd lines selected and that even parity wo
lines selected. The main fa inction of this test is fo verify that “PE" {parity error) can be ‘E*
UARTSs. This test wili not be done unless you are in “STAGGERED” mode.

4081 chars are used for this test.

Al} selected lines will be enabled at the same time!

5-31
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3341
5016
741574
7415850
8i36
8641
9602
T4LE138
74LS151
7415153
7418155
7418157
74L8175
7418193
7415259

4-Bit X Word Propagatable Register
Baud Rate Generator

Dual Flip-Flop

4-Bit Decade Counter

6-Bit Unified Bus Comparator
Quad Unified Bus Transceiver
Unibus Chip

Priority Encoder
Muitivibrator Flip-Flop
Decoder Multiplexer

8 to 1 Multiplexer

Dual 4 to 1 Multiplexer

2to 4 Line Decoder

Quad 2 to | Multiplexer

Quad Storage Register

4-Bit Up/Down Counter

&-Bit Address

APPENDIX A
INTEGRATED CIRCUITS
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APPENDIX B
GLOSSARY OF TERMS

BREK BREAK. Bits 0 through 7 correspond to fines 0 through 7. When a bit is set, the
serial output line is held in the spacing condition. These bits are write only from the Unibus as part of
the TDR or Transmit Data ﬁif}é%%iei (device word 46, upper byiel

CLK CLOCK is used by the scanner to generate the scan phases and to synchronize
the Joading of the “LTART” transmit buffer with the scan cycle. It is approximately 1 MHz with 2 0%
£

A‘s.
i
" duty cycle. It is derived by dividing the 5.0668 MHz crystal oscillator cutput by 5.

CLT LEAR is bit 4 of the Control and status register. When set, it generates a 13
microsecond reset Gi\ibi‘r ihai clears everything including itself. The one exception is the DTR Byte.
This eight bit register is cleared by “BUS INIT” or by program control.

8 , {}Nig (L STROBE clocks i the various line parameter information to the
LTARTS. There is one for each UART line.

SR CONTROL and 8TATUS REGISTER of the device, It 1z device word .

3 ~i ARRIER is a modem signal indicating that a channet (line) i3 established and
sady to send data. The device monitors the state of this line for all cight ¢ channels. These states can be
read to the Unibus z:.a} reading device word #6 (Modem Status Register), the upper & bits or {

byie containing the siate of the "CO” lines.

sty

A DATA AVAILABLE is a "UART?” signal indicating that it has a character
ready. The DA lines are bussed together as the UARTS are sampled am at a time,

DY DATA VALID is read as bit 15 of the silo osutput and indicates the

va ‘izﬁ.

D5 DATA STROBE clocks the contents of the transmit buffer into the UARTS
transmit buffer. There is a DS puise for each UART line.

DTR DATA TERMINAL READY is a signal sent to the modem indicating a ready
sondition 1o send or w2 '@‘iVﬁ data, There i3 g TR Hne for each channel and 1t is controlled fr ?*ﬁ "m

iinibus by addressing the upper byte of the Transmit Control Register (device word #4). These
;wﬁ!wriw bits are cleared by Bus Init or by program control only {i.e., CSR bit 4 (CLE) does not :Fse't
these bits)

FE{FER) Uart status bit indicating a FRAMING ERROR when set.

TRDY TRDY indicates that a transmitter line i3 enabled and its transmit buffer is
empty. This signal has to be im for a transmit interrupt to ootur.

B-1




INHSSYN

from

i the Unibus,

E‘}z s level is generated when loaéiﬁg the line parameters of the Uarts (CS Puise}

This level prevents the Addeess Selection Logic from returning “SSYN" until the

Uart has had time to sa mgﬁe the received data bus lines.

INIT

w51

5

The received “Bus Init Signal” is used to clear the “DTR” register and gener-

ates a reset to initialize the rest of the logic.

IR

accept another word.

Ly HCSR

LD HTCR
LD HTDR
LD LCSR
LiIxLPR
LR LTCR
LI LTDR
LB TBUF
LDTCR

IN READY, when true, indicates that the silo has room for and is able 1o

INTERRUPT initiates the processor interrupt and gates the vector onto the

LOAD CSRE

LOAD HIGH byte of CSR
LOAD HIGH byte of TCR
LOAD HIGH byte of TDR
LOAD LOW bvte of CSR
LOAD LINF PARAMETERS
LOAD LOW byte of TCR
LOAD LOW byte of TDR
LOADTRANSMIT BUFFER
LOADTCR

LOADTDR

There are eight “line” bits, one for each channel. They are accessed from the

24, i3

us via the lower byte of the TCR {Transmit Control Register - word #4). When set, it allows a line

W‘t‘f its transmit buffer empty to cause a transmit interrupt (if TIE is set).

e:}i:: zjévR)

PE {PER)
RAI
RAZ

RCE

1ia
i before the last

MASTER SCAN ENABLE. Bit 5 of the CSR. This bit turns on the scanner
art status bit mdw&zmg an overrun condition, i.e., another character was
one was taken from the buffer.
Uurt status bit indicating a PARITY ERROR.
RECEIVED ADDRESSBIT 1
RFECEIVED ADDRESS BIT 2
RECEIVED C1 BIT




s

RI¥<15:00> RECEIVED BUS DATA BITS
RIIA RESET DATA AVAILABLE. A level used to reset the “DA” bit on the Uart

that was currently sampled.

R RBUF READ RECEIVER BUFFER, the output of the silo, to the Unibus and arm
logic for nexi receiver interrupt.

13 microseconds long that is generated by “BUS INIT”

o

RERSET A
sy USR Bit 4 being

T,
i

Léi]

i RiNG INDICATOR from modeni. Each channel is monitored and can be
accessed by reading the TDR register, The lower byte of this register has a corresponding bit for each
ring line (device monitor}.

R?{}(}Sﬁ:ﬁ z’Z{, IVER DONE. This read only bit of the CSR register is set when a char-
i, Bt is bit 7 of the U8R {device word #0)

::5
o=
£3.
%
ke

Yo

mf’
o
[+

P
zp

ENABLE. Read/write bit 6 of the CSR. When sz2t,

SA SILO ALARM. This flag is true afier 16 characiers have entered

SAE 3 ALARM ENABLE. The flag cnables the silo alarm flag.

SAM {PLE. A sample level is generated for each Line by the receiver scanner.
SCANA,B,C Three-bit ouiput indicating the line number being currently scanned.

SBO SERIAL DATA OUT of the Uart.

SEL SELECT. This level is true when the device recognizes its base address,

SHi SHIFT INTG silo.

51 Seriai data into Uart.
SILO 64 > 16 first in, first out buffer.

SG SHIFT OUT of silo.

TRANSMIT BUFFER. An 8 bit register that holds the character to be trans-

TBMT The Uarts transmit buffer is empty (TRDY ) when this level is true.

TCR TRANSMIT CONTROL REGISTER (device word #4}.

TD <15:00> DATA TOBE TRANSMITTED GVER THE UNIBUS DATA LINES.
TR TRANSMIT DATA REGISTER (device word #6).




TRANSMIT INTERRUPT. True when TIE ~ LINE ~ TRDY are true {CSR

SMIT INTERRUPT ENABLE. (TSR bit 145, 1s read /write.
LIz

ansmit buffer is empty. This level s ANDed with LINE and if TIE is

2

i buffer empty and caused the inter-
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APPENDIX C
UNIVERSAL ASYNCHRONGUS
RECEIVER TRANSMITTER (UART)

INTRODUCTION
*pf_‘sﬁ’;d;i ;ﬁov,ﬁfg a functional des;:zpi;{m of the UART. §z includes z table of UART & ;‘ nai
ctions and simplified block diagrams and timing diagrams of the UART receiver and transmitte

.2 UART FUNCTIONAL DESCRIPTION

The UART is a MOS/LSI device packaged in a 40-pin DIP. It is a2 complete subsystem that transmits
and receives asynchronous data in duplex or half duplex operation. The receiver and transmitier can
operate si imultaneously The transmitter accepts parallel binary characters and converts them to a
serial asynchronous output.

The receiver accepts serial asynchronous binary characters and converts them to a paraliel output. The
receiver and transmitier clocks are separate and must be 16 times the desired Baud rate. The allowable
clack rate is DO to 160 kHa.

Control bits are provided to select: character length of 5, 6, 7, or 8 bits, (excluding parity} mode, odd or
even parity, and one or two stop bits for 6, ’E or 8-bit characters. For 5- bat haracters, { or 1-1/2 start
bits are used. The format of a typical input/output serial word is shown in Figure C-1.

START DATAY DATAZ DATAD {};in,:.ﬁ DATAS DATAS DATAY
A i1 . - . T
ARK (1) ey oo g S e f
. §LEB Y H 1 i :
SPACEIS! IO RN ST DIURR SO SRR VR S

Figure C-1 Format of Typical Input/Output Serial Character

oth the receiver and transmitter have double character buffering so that ai least one complete charsc-

ser is always available. A register is also provided to store control information

A block diagram and simplified timing diagram for the U ART transmitter are shown in Figure C-2.
The transmitter data buffer (heidmg) register can be loaded with a character when the TBMT ( Traﬁs»
miiter Buffer Empty} fine goes high. Loading is accomplished by generating a short negative pulse on
the DS (Data Strobe} line, The *pﬁeztwmgamg trailing edge of the DS puiza performs the load oper-

stson. The character is automatically transferred to the UART transmitter Shift Register when this
register becomes empty. The desired start, stop and parity bits are added to the data and transmission-
begins. One si xteemsx of a bit time before a »{smpie{e character vmiud@ﬁ top btts; has been trans-
mitted, the H}f”“ (End of Character) line goes high and remains in this state until transmission of 3 new
s.h&ractcr begins.

C-1




BO.BTOP
EVEN PAR. ‘5’: Lo

DECODER

LOADL  SHIFT

- | st - S—
H

TBMT | g
F/F { |

40 i i
CLOCK INPYT ] } !

i

I

11-2207

Figure C-2 1UJART Transmitter. Block Diagram and Simplified Timing

Dvagram

own in Figure C-3. Serial
lne:: Tzrzf" 1 'AR %if?.rﬂleﬁ for a high to low {mark to
ected, the reu@wsr looks for the center of the start
8 point is fow {sp&m‘, ), the signal iz assumed io be a valid start bit
r of the subsequent data and stop bits. The character is assem zsisfé
ter i {rfdam. with the control signals that determine the

i %:réts and e of parity, if selected, If parity is selected and does not
X {Receive ?fﬁﬂty zzr r; hne gavs high. If the first S‘i{;;‘ﬁ bit is low, the FER {Frammg
Ges hi gh ; inled, the receiver transfers in gﬁar:ﬁ;& the contents of the
uf'ez data buffer (holding) register. The receiver then sets the DA

v transfers the state of the framing error and parity ecror to the
13 #oif*ifﬁg ngs;f*f W’b&n ﬂz @le ac ~f~;§§i the receiver output, it drives the RDA (Reset Data
lears the DA line. If this line is not reset before a new character is trans-
] ling Regisier, the OR {Overrun) line goes high and is held there until the next
character is iaaded m? o the receiver Holding Register,

C-2




P

RES QATA

AYAILABLE OVERRUN
e
18 ]
AHD GATES
* ) [}
HEQ
DATA e ; ,
ENABLE R 1 1 :
|
S
NPUT %
|
§
cLock .17 i
iNeuT >
=
EVEN
PARITY
SELECT
e ERE
Figure C-3 UART Receiver, Block Diugram and Simplified Timing Dia-

gram

Figure C-4 is a pin/signal designation diagram for the UART. The function of each signal is given in
Table C-1. In the Function column, the references to high and low signals are with respect to the pins
on the UART. This information is used during servicing of the device. Programmers should refer to

the DZ11 register descriptions (Chapter 3} for information concerning the function of these signals.
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Table C-1 UART Signal Functicus

Pin No,

Muemonic

Name

B

i3

-y

e

“

REZI-RDE

o
o
-
=
e

o
St
[

EQC

Received Data

Receive Parity

Status W

Receiver Clock

Reset Data
Available

Fxternal Reset

Transmitter
Buffer Empty

End of Character

Eight data out &
the M&B and RE?‘
char “*"‘;;
low.
bits.

} ¢ : (PE,OR, TBMT, FE.
and DAY on the output lines.

dock whose {reguer

d DA {Data Avaiisble) line,

Input fo

After power is ius
wh%“'%_ % seis all ¢ : :
transmitter buifer

Goes |
be |

Pulsed } togd i
Holding R egistes {i*%s ng the p
the pulse.

Goeﬁ htgr eads timne @ iull character, mri uding mop "*:I’s is

s**x
no data is bem* i £
oceurs, this lead goss mgh mr 1/16 bit ti
each character,

2 st the end of




Table C-1 CART Signai Functions {Cont)

Pis No. | Maemonic Biuine
i i

Serial Gutput

Lnd

e

[

ister.

b

'
e
,,..3

bit from the
the receive

E

H

H

i

£

H
37,38 NB2, NBI

T

Tak
s

453 Ty - Transmitter Clock  :  Input for an es

firees
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DZ11 MAINTENANCE MANUAL Reader’s Comments
£K-DZ11-MM-PRE

¥our comments and suggestions will help us in our continuous effort to improve the guality and usefulness of
our publications.

What is vour peneral reaction to this manual? In your judgment is it complete, accurate, well orgas

written, et.? Is it easy fo use?

What features are most useful?

What faults do vou find with the manual?

Dees this manual satisfy the need you think it was intended to satisfy?

¥
i

Dces it satisly your ne

Fould you piease indicate any factual errors vou have found.

Prease describe your position.

Name Organization

Sireet Department

M}

State e , Zip or Country

'
ol
e
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