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CPU asserts BBSY and is now bus master.

CPU drops BBSY, unless this is a DATIP.

CPU asserts address and control lines.
ines 75n

CFle s Bty HaIyoneT Tinee 7ine

CPU asserts MSYN after 150ns DESKEW

time.

CPU negates MSYN after strobing data

into itself.

Memory puts data on bus 325ns after

decoding addr.

Memory removes data after seeing MSYN

drop.

Memory asserts SSYN some time after

data i1& put on bus.

Memory negates SSYN after removing

data from bus.

CPU strobes data into itself 76ns

after receiving SSYN. This signal

i8 not on the ubs, shown for explana-

tion purposes only.

*NOTE: DATIP must be followed by DATO

or DATOB eycle.

FIGURE 5§ MSYN-SSYN timing for DATI or DATIP transaction: CPU Master,

Memory Slave.
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FIGURE 6
Memory Slave

CPU asserts BBSY and is now bus master
CPU drops BBSY

CPU ‘asserts address and control lines.
CPU drops addr and cntl lines 75ns
after dropping MSYN.

CPU puts data on bus.

CPU asserts S§YN after 150ns DESKEW
time.

CPU negates MSYN and data after re-
cetving SSYN.

Memory strobes data into itself 50ns
after MSYN. ; .
Memory asserts SSYN after strobing
data.

*NOTE: DATO and DATOB transactions are
identical except for conditions of
control lines.

MSYN-SSYN timing for DATO or DATOB transaction: CPU Master,

 BRN(DEV)

—————————

BBSY(CPU)

NPR(DEV) Ié—-l 2.
NPG(CPU) Al 3
SACK(DEV) 1+IA 4
BBSY(DEV)

BUS TRANSACTION(DEV)

FIGURE 7

BBSY(CPU) A .

A

2.
BGN(CPU) ‘ |
N
‘ 3.
SACK(DEV) A (&4 |
77
BBSY(DEV) A ‘ l @ 4.
O,

INTERRUPT(DEV) A l @ @

VECTOR ADDR TO DATA ‘BUS(DEV)

VECTOR STROBE(CPU)

SSYN(CPU) A U@

9.

o
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CPU holds BBSY until end of current
bus ‘eyele. o
CPU asserts BBSY when device drops it.
Device requests bus, drops request

when granted, and after asserting sack.

Arbitration logic sends NPG i1f no NPG,
BG or sack is asserted, drops grant
after receipt of sack.

Requesting device acknowledges grant,
drops sack after it asserts BBSY.
Device asserts BBSY when CPU drops it.
Device drops BBSY after transaction is
complete.

Device initiates DATI or DATO sequence,
see Figures 5,6.

Priority arbitration timing for non processor request

CPU holds BBSY until end of current
bus cycle.

CPU asserts BBSY, proceeds to devices
service routine.

Device requests bus, drops request
when granted, and after asserting
sack. = ’

Arbitration logic sends BGn i1f no NRG,
BG or sack is asserted. Drops grant
after receipt of sack.

Requesting device acknowledges grant,
drops sack after it asserts BBSY.
Device asserts BBSY when CPU drops it.
Device drops BBSY, INTR, Vectors after
recetving SSYN form CPU.

Device asserts INTR when it asserts
BBSY.

Device puts vector address on data
lines when it asserts BBSY.

CPU strobes vector address into its
internal registers after 75ns DESKEW
time.

CPU sends SSYN to acknowledge vector
transfer.

CPU drops SSYN after device drops INTH.

Priority arbitration timing for bus request (Interrupt)

CD
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and specifications, herein, are the property of Digital
and shall not be reproduced or copied or used

This drawing

Corporation
in whole or in part as the basis for the manufacture or sale of items
without written permission.

Equipment

DIGITAL EQUIPMENT CORPORATION | | ENGINEERING SPECIFICATION CONTINUATION SHEET
- MAYNARD, MASSACHUSETTS ; .

TITLE DL11 INSTALLATION PROCFDURE
DATE ¢.-21-72 o o v

TITLE DL11 INSTALLATION PROCEDURE DL1T INSTALLATION PROCEDURE :

REVISIONS S Installation of the M7800 module or iis variation as a DL11-A through
REV | DESCRIPTION CHG NO| ORIG DATi | APPD TV | DATE DL11-E option consists of the fellowing preparations:
C [CHANGE PER ECO pLi - of JANSON 3/73 fﬁ(%&m 4673 1. %umper 1nsertion/()ie'let2un ey fadaction ef operation mode
_ 1 g, AR PN : A, B, C, D, or E). :
D EHANGE EEB ECO ~ Jpii-5/CONDON [7/733 ARl A 2. Register address assignment.
E [CHANGE PER ECO oL -7] CONDON |8/74 ey [0/ 2 xector address asslgnment.
e e . riority assignment.
F |CHANGE PER ECO DL11-8| CONDON | 4-75 (x4 B 5. Special NPR jumper insertion/deletion. -
oy |
e L LA 6. Selection of data format (data bits, stop bits, parity).
7. Selection of crystal for baud rate.
8. Installation of G8000 in systems where +15v is not available.
9. Filter capacitor selection for high baud rate current-loop.
A. OPERATION MODE:

The following describes the jumpers associated with
controlling the mode of operation (A,B,C,D, or E):

J1. Ties EIA driver to REQUEST-TO-SEND lead (pin 4)
of dataset cable. 1IN for DL11-B,D, and E; does
not affect DL11-A and C. Drawing DL-7.

I J2. Ties EIA driver, normally used for the REQUEST-

TO-SEND lead, to FORCE BUSY lead (pin 25) for
use with Bell 103E. This is a customer option.
If not specified, jumper is OUT for all DL11's,
Drawing DL-7.

J3. When inserted, allows REQUEST-TO-SEND lead (pin 4)
to be controlled by bit 2 of the receiver status
register. OUT for DL11-B and D; IN for DL11-E;
does not affect DL11-A and C. Drawing DL-4.

J4. When inserted, forces "DATA LEADS ONLY" mode of
EIA operation. Turns DATA TERMINAL READY (pin 20)
and REQUEST-TO-SEND (pin 4) on. 1IN for DL11-B
and D; OUT for DL11-E; does not affect DL11-A and
C. Drawing DL-4.

J5. When inserted, allows the BREAK bit to function.
OUT for DL11-A and B; IN for DL11-C,D, and E.
Drawing DL-4. .

J6. When inserted, allows DSET INT to cause interrqpts.
OUT for DL11-A,B,C and D; IN for DL11-E. Drawing
DL-4.

J7. When inserted, allows dataset control bits to be
read as part of the receiver status register.

' S _ . | MBER FFV
ENG . A,? P " SiZE [cooE NUMBER REV , - | SIZE [CODEf . NUM
2aul F lansan - ‘h’[ é )’, NP A oT R F A SB DLlla0s2. £

lgst‘: :g;!‘l NO. ) SHEET ) 1 OF ‘9 gs& rg“u NO DEC 16—(381)—1022—N370 : SHEET _2___ OF 9




ENGINEERING SPECIFICATION

CONTINUATION SHEET

TITLE  DL11 INSTALLATION PROCEDURE

J7. (con't)

Drawing DL-2.

Drawing DL-2.

Summary of mode control jumpers:

OUT for DL11-A,B,C and D; IN for DLI11-E.

J8. When inserted, allows error bits to be read
as part of the receiver data register. OUT
for DL11-A and B; IN for DL11-C,D and E.

JUMPER A B C D E DRAWING
J1 * IN * IN § IN DL-7
J2 OUT { OUT |OUT JOUT |JOUT DL-7
J3 * ouT * ouT IN DL-4
J4 * IN * IN §OUT DL-4
J5 ouT | OUT IN IN IN DL-4
Jé OUT | OUT {OUT |OUT | IN DIL.-4
J7 OUT | OUT [OUT JOUT IN DL-2
J8 OuT } OUT IN IN IN DL-2

*= don't care

B. REGISTER ADDRESS ASSIGNMENTS:

17 16 15 14 13 12 11 10 9

8 17

The DL11 can respond to addresses with the following format:

6 5 4

3.2 1 0

RN N A I

JUMPERS

jumper inserted indicates a zero.

the 16th unit.

Selects 1 of 4-—--—-l

Regis

ters

Byte Control

Bits 10 through 3 are controlled by jumpers Al@ to A3. A

For the DL11-A and B used as the console device, address

777560 is assigned. For additional units, assign 776XX0,
where‘XY?gﬁ_ﬁor the first additional unit and XX=67 for

For the DL11-C,D and E assign address 77XXX0, where XXX=561

ENGINEERING SPECIFICATION DM CONTINUATION SHEET

TITLE DL11 INSTALLATION PROCEDURE

C. VECTOR ADDRESS ASSIGNMENT:_

Jumpers V8 through V3 control the interri;t vecror A

jumper insert~d provides a vesior bit of e, ectors can
be produced in thez form XX@ and xX4 wlore \X ranges from
28 to 77. '

For the DL11-A and 2 used as a censcle Jdevi o the vector
-address is 060/064. Tor additicnal units L :ctors are
fleating.

For the DL11-C,D, and [ vcctor addresses e tloating.
Agsign all C's first, then D's than E's.

D.  PRIORITY »iiTd_ iil:

Interrupt priocity iz establisaed by i-2- . ., a "priority
plug” ia che cochel o 0 locarion P10 Mouo vnil-A B,C,D
and T uvge level 1, For 0 oo Zyrd o . r lovel 5-7
o mpeoificed vy sl e IRST- T S T an

opiirn Jhich woos ha

SUMMARY OF REGISTER, VICITCH AND PRIDRITY o U NMUNTR
ADDRISS VRoTOR WTIY
DLil-2,B 717560
CONSCI.E TITNAED
AV APREREE
‘
DL11-2,8 AR Y
ADDTTTONAT. TTEN2 TLOATING ot
UNITS _ TGN
7755X6

Where XX= 57 for line #1
and X= &7 for line ##le

ADDRESS VECIOR SRS

7 7KK P

pLll-¢,p,E T7XXX2 Floating 4
7TTXXX4
TTXXX6

Where XXX= 561 for line #1
and XXX= ©l7 for line #31

for the first line, and XXX=617 for the 31st line. Assign

.all C's first, then D's, and then E's.
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E. SPECIAL NPR JUMPER:

Jumper N1, shown on drawing DL-6, controls the response of
the interrupt circuit to an NPR request. The jumper should
normally be IN, except for 11/29 and 11/15 systems without
the KH11 option. :

F. SELECTION OF DATA FORMAT:
1. Data Bits

Split Tug pairs NB2 and NB{ control the number
of data bits in the serial :haracter as follows:

NBQ NBY # OF DATA BITS
ouT ouT 8
ouT IN 7
IN outT 6
IN IN 5
2. Parity

Parity is controlled by split lug pairs NP and EPS
as follows:

NP EPS PARITY
out ouT OFF
ouT IN OFF
IN ouT EVEN
IN IN 0DD

3. Stop Bits

Split lug pair 2SB and jumpers J9, J10 and J11 control
the number of stop bits in the serial character as

follows:

238 J9 J10 Ji1 # OF STOP BITS

ouT ouT IN ouT 2

IN ouT IN ouT 1

IN ouT ouT IN 1.5 for TI, GI,
and SCM UARTS

IN IN ouT ouT 1.5 for WD UARTS

G. CRYSTAL SELECTION:

The clocking scheme of the DL11 consists of a single crystal
oscillator feeding a divider network, with two 10-position
switches tapping various points to feed into the UART's

TITLE DL11 INSTALLATION PROCEDURE

G. Con't

transmitter and receiver sections. Thus, for a given crystal
frequency, 8 baud rates are independently selectable for
transmit and receive. The two addition switch positions
select external clocks.

| SPEED GROUP | | 2 3 [ a
' ﬁ"Cﬁ?§TItLTﬂi)
POSTTION | FACTOR | 844.8K ] 71.03296M | 1.1520 | 4 O8N

1 23040 | 36.7 44.8 50 200
2 15360 | 55 67.3 75 300
3 7680 | 110 134.5 150 600
4 3840 | 220 269 300 1200
5 1920 | 440 538 600 2400
6 960 | 880 1076 1200 4800
7 640 | 1320 1614 1800 7200
8 480 | 1760 2152 2400 9600

*Most counter-clock wise position.

To determine a crystal frequency for a non-standard baud rate,
pick the position of the closest baud rate in the 1.152MHz
column, and then multiply the non-standard baud rate by the
factor for that position. For example, if the customer
specifies 1050 baud. this is closest to 1200 baud, pésition 6.
10080000 =

1050 X 960 = 1.008MHz.

The crystal frequency should not fall outside the range of Epe
standard crystals. Although the above table included only the
standar DLf& crystals other values may be specified by the

DEC part number for the standard crystals are as follows:

844 .8 KHz 18-10245-1+*
1.03296 MHz 18-05501-6
1.152 MHz 18-05501-5
4.608 MHz 18-05501-7

*Use A or C zut crystals only. Do not use crystals marked NE-6D.

When ordering a special crystal, refer to purchase specification
18-05501 for crystal specification.

‘Insure that transparent vinyl tape (9008269) is applied to the
top surfaces of the crystal and mounting brackets to insulate

from adjacent modules.

customer or by other documentation of an option which uses the DL11.

4
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TITLE DL11 INSTALLATION PROCEDURE ’ TITLE  DL1T INSTALLATION PROCEDURE

H. GB00O INSTALLATICN:

For DL11-8B, D, and E a positive voltage is required between
9 and 15 volts to operate the EIA drivers. For PDP-11/20
and PDP-11/15 systems with the H720 power supply, a G8000
module must be installed to provide this voltage. Using a
filter network, this module converts the full-wave rectified
“+8V" signal to a positive DC voltage.

1. Instali 68000 into slot A@2 of DD11-A. e
2. Wire AP3V2 to AP2V2. ;

3. Wire AP2N2 to CXXUl where XX is the slot location
of the M7800.

Refer to diagram 1,

I. FILTER CAPACITOR SELECTION:

N
=z

For DL11-A's and DL11-C's, which operate with 20ma current
loops, capacitors are used to filter the recefve line and
slow the switching time of the transmit line. To avoid
excessive distortion above /50 baud, the capacitance in
each of these two circuits must be reduced. This is
accomplished by clipping C29 (.47 mfd) and €31 (1000 pf),
both shown on drawing DL-3. :

G8000 INSTALLATION

58000
Ap2
FILTER
NETWORK

DIAGRAM 1.

G
.

DLl11-B,D,E in Systems with +15V available using DDl1-A
There is a special situaticn of using a DDl11-A to mount a DLll—Bﬁ
D, Or E in systems with +15V available. These systems have +15v
available and it appears at pin A@3V2 of the DDl1-A when using
power harness such as 7609177, 7008855, or 7008909. 1In this
situation, no G8000 is necessary, and +15V can be wired directly
from A@3V2 to CXXUl, where XX is the slot number of the DL11l.
NOTE: this does rot apply to DL1l-A or C or. DD11-B.

)
K. When using the DL11-B,D,E in an 11/05 processor pin CXXUl has
+15V available on it so no G8000 or no jumpers e required.

V2

G772
AQ3
Ve
-/
POWER CONNECTOR

SIZE [CODE NUMBER REV SIZE [CODE|  NUMBER REV
. A F
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