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The DR11-A General Device Interface is a set of three logic modules which form a seif-contained interfuce between the
PDP-11 UNIBUS and a user’s peripheral. The DR11-A performs all ¢f the necessary tasks te communicate with the
PDP-11, so that the user may casily intérface his device, The simplicity and low cost of the DR11-A demonstrates the
utility and power of the PDP-11 UNIBUS concept.

The DR11-A permits bidirec!ional transfer of 16-bits of information between a user’s device and PDP-11 UNIRUS. The
three functional sections of the DR11-A are: the M786 16-bit /O Buffer, the ¥7820 Bus and Interrupt Control Unit,
and the M10S Address Selector Unit. .

QUTPUT: information from the UNIBUS is stored in a 16-bit buffer register. Once this register has been set under pro-
gram control, the outputs are available to the device until the register is loaded with new data from the UNIBUS. The
register can alsoe bz read onto the UNIBUS. '

INPUT: Thz DR1I-A also provides 16 lines of input to UNIBUS transmittesS. This allows data from user devices to be
read onto the UNIBUS. These signals are not held in the flip-flop register of the DR11-A.
CONTROL: Upon data transfer to the buffer register, a control signal, NEW DATA READY, indicates to the device that
data has been loaded into the registcr. For input onto the UMIBUS, a control signal, DATA TRANSMITTED, indicates
to the device that the input lines have been read. _
Two interrupt request lines provide thzability to make vectored interrupt requests to the PDP-11 processor through two
nd
ad

sets of unique vector addresses. Interrupt enable/diszble circuits are controlled by bits 6 and § of the addressable DRI1-A
control register.

Complete information for designing with the DR11-A is supplied in the PDP-11 UNIBUS Interface Ma
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Registers
Control
Register

Buffer
Register

o

Input
R eg1ster

Register Add resses
Control
Buffer
Input
Vector Address A
Vector Address B -
Priority Level
5 normal
Input Levels
+3V=1,0V=0
1 TTL unit load
Output Levels
+3V=1,0V=0

INT ENB A
INT ENB B

REQUEST A
'REQUEST B

177520«
177522
177524
110

114

capable of driving 8 TTI. loads

Signal Connections

REQUEST A
INT END A
INYT E€NB B

REQUEST B

[ EENE

18 . 7 & & [
Enables Interrupt requests from request line A.
Enables Interrupt requests from request line B.

Both may be set or cleared from Unibus.
Both are cleared by START or RESET.

Indicates status of REQUEST A line; +3V = 1,0V = 0.

Indicates status of REQUEST B line; +3V =1,0V =0.

15 °

All bits may be cleared or set from Unibus. Register
cleared by START or RESET. Outputs available to
user.

i5 [+]
All bits may be read from UNIBUS. Bit status de-
termined by user input lines.

Standard factory setting.
May be changed by j Jumpers on MlOS

~ Standard factory setting. :
May be changed by jumpers on M7820.

May be changed by priority jumper plug on M786.

Input, output, control and ground signals are available on two H807 connectors mounted on the M7S6. Connec
tions are normally made to the H807’s viz M925 (flexprint connector card) or M927 (cable connector cards with
solder lugs for ribbon cable or twisted pairs). Two M927 Connector Cards are supplied.

Environmental
Temperature
Humidity

i?_y sical

10° — 50°C

20% — 90% noncondensating

Mounts in one em'ﬂl peripheral slot in KA1l or DD1 l-A
Power derived from H-720 in BA11.

Features:
Low-cost

Comipletely self-contained interface

16-bits input and output

© Supplies all needed contiol signals
pP
{perates in PDP-11 intermupt environment

Yo’




DR1i-A General Device Interface

"The DR11-A General Device Interface is a 3-module set that plugs into-cither a small peripheral slot in the processor
or into onc of four slots in a DD11 Small Peripheral Mounting Panel. The DR11-A provides the logic and buffer
régister necessary for transfers of 16-bit input and output data between the PDP-11 System and an external device.

The DR11-A contains three functional sections: a 16-bit buffer register, a 16-bit data input circuit, and a 2-channel
flag and interrupt control. Address and bit assignments are shown in Figure 1. The DR11-A contains three physical
modules: an M105 Address Selector, an M7820 Interrupt Control and an M786 General Device Interface with two
M927 cable connectors. - .

The 16-bit buffer register is an addressable register that may be read or loaded by mstrurtxons transmnted through

the Unibus (see Figure 1). The register outputs, together with a control signal pulse (NEW DATA RE ADY) used to
indicate that the register has been loaded from the Unibus, are available on a printed circuit edge connector #1

which is mounted on the 1786 Module. All bits in the buffer register are cleared to Os by the ceeu:rence of an

INIT signial on the Unibus. These signals are logic levels of either +3V (true) or OV (false). The NEW DATA READY
signal is a pulse which has a leading edge coincident with the loading of the buffer flip-flops. The connector ac-
cepts an M927 Cable Connector, which contains solder lugs and can be used with ribbon cable, twisted pair cable,

or open wire. The M927 is electrically identical to the M904 Module described in the Logic Handbook.

The interface input circuits consist of 16 bus drivers gated to the bus when the input register is read by a DATI bus
sequence (sec Figure 1). The 16 input lines arc +3V if true or OV if false. These signals are also applied to the

M786 Module through an M927 Cable Connector and a second printed circuit connector #2. When a DATI sequence
occurs, a pulse signal (DATA TRANSMITTED) is applied to the external device.

- Two additional 1equest lines are furnished and may be asserted (+3V).by the external device to initiate an interrupt
or to generate a flag that may be tested by the program. ‘Whether these two request lines cause an interrupt is de-
termined by two interrupt enable flip-flops which form part of the control and status register in the option (see
Figure 1). The rcquest lines form two more bits of the status register, independent of the status of the enable {lip-
flops; thus, they may be tested by the program.

The priority level of both interrupts must be the same, with interrupt A on a higher sublevel than interrupt B. The
~ M?786 contains a priority jumper plug which is normally set at BRS. The interrupt enable flip-flops are cleared to

" 0{inhibit interrupt) by the occurrence of an INIT signal on the Unibus, or may be set or cleared by the program.
Priority may be changed by the jumper plug.

The DR11-A pin assignments are listed in Table 1. All inputs are one standard TTL unit load. Inputs have diode

protection clamps to ground and +5V. All signals are +3V if true. All outputs are TTL levels capable of eight unit
loads. The new data 1eady and data transmitted signals are positive pulses, approximately 2 usin duration '

Table 1
., DRI11-A Pin Assigsnments )
: i Inputs : ~ Outputs
Signal Connector Pin Signal Connector Pin
INOO 2 St OUT00 o1 P2
INO1 2 S2 OUTO1 1 M2
INO2 2 ©PL OuUTO02 1 S1
INO3 2 L1 OUTO03 1 Pl
INOS 2 P2 - OUTO4 1 K2
iND3 2 K2 OUTOS 1 M1
INGe 2. M1 QUT06 1 52
INO7 2. T2 ouUT07 1 Il
INO8 2 M2 ouTo8 1 51
M09 2 D2 outee ‘ 1 - H2
CINJO 2 El ouT10 . 1 E2

(continued on next papc)
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DE11-A Pin Assignments

Inputs QOutputs
Signal Connector Pin Signal Connector Pin
IN11 2 D1 OUT11 1 Hi
IN12 . 2 H1 OuUTI2 1 D2
IN13 2 E2 OUTI13 1 El
IN14 2 Bl OoUT14 1 Di
- IN15 o 2 b J1 1 OUTis b1} Bl
 REQUEST A 1 T2 NEW DATA RDY 1 V2*
- i~ T v &
REQUEST B 2 H2 DATA TRANSMITTED 2 V2*
*Pulse signals, approximately 2 us wide.
~
Figure 2 shows the physical lavout of the M786 and M927 modules. )
@ <|ala
STATUS & BElS
REGISTER u 24 bt b
177520 e Gl
& FHEE
13 03 07 03 03 [+5)
‘ Jumpers 3,5,6nd 7 must
§ 2 i led in t
QUFFER ALL 5ITS MAY DE READ (DATI OR DATIP) | Ligdeared nihe tor
REGISTER | AND ALL BITS MAY BE SET O% CLEARED t5 obldin these oddrass.
177522 EROM UNIBUS (DATO OR DATCH)
. |
& C8 07 o0
INPUT |
TRANSMITTER | ALL BITS MAY BE READ (DATI)FROM UNIBUS
177524 I
J
15 08 07 o0
: . Jumpears 3and € must be
NOTE: REQUEST A INTERRUPTS WITH A VECTOR }instcl!ed in the MT7820
ADDRESS OF 110. intarrupt control to
obtain thasa vactor
REQUEST 8 INTERRUPTS WITH A VECTOR o8 .
ADDRESS OF 114. J cssignments
Figure 1 DRII-A Address and Bit Assignments
Ny N—— G
y @@ ) )
© &B
2®
® ee2HzxemzP2s2T2
INPUT | 2 cooco0CO0g
003000000
STPIMI LI JI HLET DY 8¢
L A mMe27
' @=GROUND
DRIS-A Ty RO
(M788) ~ v
{ outPuT {1
A = A Ms27
; tusmenrny

} v SIDE B

j, J]v

SINE A A

4

Figure 2 DRII-A Physical Layout ,
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(’ ' 3.3.4 M105 Address Selector Module '

* The M105 Address Sclector Module provides gating signals for up to 4 full 16-bit device registers. A block dia-
grum of this module is shown in Figuire 3-11. Note that IN and OUT are always used with respect to the master
(controlling) device. Thus, when the M105 is used in a peripheral device, an OUT transfer is a transfer of data
‘out of the master (such as the processor) and into the device. Likewise, an IN transfer is the operation of

, “the peripheral furnishing data to the processor. The Ml_OS/Module is described more fully in following para-

- graphs. ' :

- 3.3.4.1 Inputs - The M105 Module input signals consist of 18 address lines, A(17.:00); 2 bus contrdl lines, (1:0);
' and a master synchronization (MSYN) line. The address selector decodes the. 18-bit address on lines A(17:00) as
described below. This address format, used for selecting a device register, is shown in Figure 3-12. Note that all

¢ inputs are standard bus receivers.

‘a; Line A00 is used for byte control.

b. Lines AO1 and AO2 are decoded to select one of the four addressable device registers.

¢. Decoding of lines A{12:03) is determined by jumpers on the module. When a given line con-
" tains a jumnper, the address selector searches for a zero on that line. If there is no jumper, the
address selector searches for a one. ‘

d. Address lines A{} 7:13) must be all ones. This specifies an address within the top 8K byte ad-
dress bounds for device registers. ’ )

,;"\'\ SSYN IMNH L

( . ‘ o Sl
. £t . BUS SSYN L 3
Y 0
. BUS HSYN L —— CONTROL % To 8US
D X
BUS A17 L _
/ €2 ¢l SELECT @ H
0z A
b G 8 s2
Kz R
Gt E SELECT 2 H
T Y01 O 3 T2
_._.ETQ__OH o— S SELECT
__.ﬁTCL.—_‘O 10 O0—- p LINES
o d—09% o— ¢ SELECT 4 H SIGNALS
/ P2 g 08 O 9 R2
—q—07 o— D
-—%—’—_c—os o—
_ —A—05 o] SELECT 6 M
VZ—C~——O 4 O— St
BUS AB3 L—Y5-0—03 O—j
- e
JUMPER FOR
A O,NO JUMPER
FOR A1
BUS A®2 L »F:: <
. BUS AD1 L -~
CBUS AQO L ;'; ::112 OUT HIGH H  caTiNG
BUS C1 L C  GATING OUT LOW H /) giGNALS
us od L g2 . CONTROL MlmiH
NOTE: ‘ L2 ¢EsT POINT
+5V A2 MIO5 ADGRESS
A1 EXT GNO
GNB €2, T1 . SELECTOR T ] (MUST BE GROUMGED)
- 11-0046

Figure 3-11° M105 Address Selector
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17 16 15 14 13 12 11 10 09 08 O7 06 Q5 04 03 02 01 00

DL D] sowmome ] ] ] ]

|

DECODED FOR 10OF 4 REGISTERS
BYTE CONTROL

. 110029

Figure 3-12 Device Register Select Address Format

3.3.4.2 Slave Sync (SSYN) — When SSYN INH is grounded, it inhibits the acknowledgment signé! (SSYN) nor-
mally generated by the M105. In this case, the SSYN must be generated by another source. When SSYN INH is
not grounded, SSYN is returned to the master 100 ns after register select becomes true. This time may be ex-A'
tended to-a maximum of 400 ns by adding an external capacitor between SSYN INH and ground.

3.3.4.3 Outputs — The M105 Output Signals permit selection of four 16-bit registers and provide three signals
used for gating information to and out of the master device. The M10S may be used instead to select up to eight
8-bit registers, or any appropriate combination of byte and word registers®

The input signals select the M105 control output line states as shown in Tables 3-2 and 3-3.

Table 3-2
M105 Select Lines
Input Lines A(OZ:OI) Select Lines True (+3V)
00 0
.01 2
10 4
11 6
NOTE ' -
1. Lines A(17:13) must be'all 1s (OV on Unibus), =
2. Lines A(12:03) are sel¢cted by jumpers. '

Table 3-3
Gating Control Signais
Mode Byte i
Control ~ Control . Sig?:;g;ﬁzn(t;l\’) Bus Sequence
0 AO0OC > : i
00 0 IN : DATI
00 1 - IN DATI
.01 0 v IN - - DATIP
01 ! - IN . © - DATIP
10 0 OUT LOW ‘ - DATO
OUT HIGH




ik

g

RLS

l

TUMBLH
MIGS-D-1

I

THIS SCHEMATIC 15 FURNISHED ONLY FOR TEST AND MAINTENANCE PURPOSES, THE
CIRCUITS ARE PROVI'ETARY IN NATURE AND SHMGULD BE TREATED ACCORDINGLY.
CCPYRIGHT 1569 BY DIGITAL EQUIPMFNT CORHORATION . BUS SSYN L
: , - INH
4
El3 SELECT 2H SELECT 6H OUT HIGH
- T2 s —— M2
. se :
15 16 Extcep LECT O
8 6
+5v,A2 - 0 €0
. 1!
g lmmnmu..mﬁmanﬁmlmﬁmalmwn glojcn [c2 e+ ol LTy
NN TN TN TN T 4
35V %Y. [§ @] 8
\ﬁ 5% ) & _Nformo _%NJu%a pA
GND,C2,T! : 3 1 ©
A
a. 3 6
E5 ‘ E5 E3
L " ~
ICERE] H 2 Ha 5
. TEST POINT . s
- L n - . +5V !
T |
L |
RS RT 2R6 R5
Ri2 ]
A
E4 —
J
2 |8 2
- Rl 14
~AAA
E3
G ﬂw 10
EXT &0 .
[ 3 13 2 2
NNJ | ET Ef ?_ E3 E2
) Jv y 9]
Yo o 5 4 uﬂ
_ oND 5 2 T _m Jq ._wm _m %ﬂ
. _ .
- . B |
D! €2 cl Fl J2
BUS AITL BUS AI6L | GUS 23. _ BUS AI2L BUS ADZL BUS COL
2l . oz Ll HI F2
BUS MSYN L BUS A5L  BUS zu L BUS All L ADTL BUS AG L. s CiL
P —
UNLESS OTHERW! mn CATED) .
O-—= =0 INDICATES JUMPERS ~
RESISTORS APE 1K, /AW, 5%
CAPACITCRS ARE QIMED.IOOV, 0%
€12,E5E7,E1l ARE CEC380 .
£4,£0,£15 2R DECE242
£9,Ei0 ARE DECBEIS
£6 IS DEC74HO0 .
E6 IS
Ei3 1S DECAES! .
AN GND . .
: +5V .
N7 ON £9,65,66,E8,E9,E10,E12,E13 2GND o
[aGN £4'E5,£6,E8 , £9, £10,E12,E13= +5V
cm..vf » TRANSISTOR & DIODE CONVERSION CHARTY L
. -
v DEC EIA DE TiA el
CHK Q! (] T i
Gy ADDRESS SELECTOR MIOS5
[P SI26 P Cong
. By = c _ cs _
23 B T
) N

LOOE]
cs

(el




Table 3-3 (Cont)
Gating Control Signals

Mode Byte Gating Control
Control Control Sienals True (+3V) Bus quuence
C1:0 AO0 ©
10 1 ) OUT LOW DATO
OUT HIGH
11 - . 0 OUT LOW ) DATOB
i 1 OUT HIGH '  DATOB
. NOTE
'Gating control signals may. become true although select -
lines are not.

3.3.4.4 Specifications — The M105 output fanout is ten standard TTL loads for register select lines and eight
standard TTL loads for gating control lines. The

module is a single-height, 8.5-inch-long Flip-Chip. - o Rl _ciearan
A circuit schematic for this module is shown in u1 - |
INTR A H ——— |
‘Figure 3- i N u2
Figure 3-13. Note that pin A1 (EXT GND) must INTR En ARV I 5 U2 gpaL
be grounded by the user. 81 =
B ; . B6 INAH —————] MASTER Nt
. CONTROL A [o—— MASTER AL
' BG OUT AH —Y2 '
3.3.5 M782 Interrupt Control Module
; I ’ ot e
The M782 Interrupt Control Module provides BUS SSYN L——————G -2 Bus eBsy L

the circuits and logic required to make bus re- 5 T2 pus SACK L

quests and to gain control of the bus (become bus wr sn—K I \"TT T T
. . : Ho b-Pl BrBL
master). The module also includes circuits INTR ENB B H—— MASTER '

4

. . interr ; ; CONTROL B
needed {o generate an interrupt, if desired. The BGINE H 1 L S2  \ASTER B L

Al

module contains two completely independent re- BCOUT B H

quest and grant acknowledge circuits (channels A
e ) ; . +5 VOLTS A2 .

and B) for establishing bus control. The interrupt 6ND €2, T1 ‘ ] S! _ ClEAR B H

control circuit can be used with either, or both, ) : )

of the request channels and provides a unique ' ‘ p— N H; BUS DO7 L
vector address for each channei. Figure 3-14 is a JORPERS 08 oTP—r BUSDOSL
02 05 o—p——- BUS DOS5 L
block diagram of the M782 Module, which is VECTOR BIT 2 H ———] 0 4 o—p—=~ BUS DO4 L
. . . R . ) R2 © 3 o—p—= BUSDO3 L
a single-height, 8.5-inch-wide Flip-Chip. STARTINTR AL~ JUMPERFOR A 0. P& BUS D02 L
’ STAR”NTRBLF2 NO JUMPERFOR 1. 1M1 gys iNTR L
’ . : INTR CONTROL |5 INTRDONEAH
£ INTR DONE B H
Loz :
EXT GND

(MUST BE GROUNDED) 11-0028

Figure 3-14 M782 Initerrupt Control (block diagram)
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The master control sect'—ion (either channel A or B) is used to gain control of the bus. When the INTR and INTR
ENB requesting inputs are asserted, a bus request is made on the BR level corresponding to the level of the BR
line wired to the BR pin of the module. When the priority arbitration logic in the system recognizes the request
and issues a bus grant signal, the master control circuit acknowledges with a SACK signal. When the device has
- fulfilled all requirements to become bus master, the master control circuit asserts BBSY and then asserts a
MASTER signal. (Refer to Section 2.4.1.)

Once the device has gained bus control by means of a BR request, an interrupt can be generated. If an interrupt
is desired, the module is interconnected as shown in Figure 3-15. This figure illustrates the use of the two chan-
nels to first generate requests for bus control and then initiate interrupts. The request from channel A i_s a slightly
higher priority than the channel B request because the bus grant signal first enters A, then enters B.

CLEAR A
[ N BUS BR4 NOTES:
INTR A : MASTER CONTROLI—2 25 BRE o 1. BUS REQUEST MAOE
INTR ENB A— CA ) 3
-———-/ . 2 CHANNEL A INTERRUPTS
TO 10
BG4 IN ————————] MASTER A . CHANNEL B INTERRUPTS
‘ > To 104
BG4 OUT
! BUS
SSYN—Q o) BUS SACK
o BUS BBSY
j 7
‘ : VECTOR, ©O—O¥P—{— BUS DO7
N\ 6
INTR B MASTER CONTROL L, ADDRESS o-J-op—t— BUS 006
INTR ENB 8 ] 8 VECTOR BIT 2 o->-0—— BUS DO5
_/ . INTR START A odob1 - 8us poa
IMASTERB o3ob1 - BUs Do3
8G4 IN | JUMPER FOR Q. >
NO JUMPER FOR 1 P—1— BUS DO
) INTR START B o—— BUS INTR
B64 OUT ————— ]
- INTRCONTROL |1 INTR DONE A
TO NEXT DEVICE INTR Done A
' | CLEAR B j
) 11-0027

Figure 3-15 M?782 Interconnection for 2-Channel Ihte;rupt

=

‘ The vector address is selected by jumpers on the M782 Module. Since the vector is a two-word (four-byte) block,

it is not necessary to determine the state of bits 0 and 1. The six selectable lines determine the vector address.
The least significant line is controlied by the VECTOR BIT 2 input signal. If this input is asserted, then bus line

D02 is asserted. Thus, the interrupt on channel A uses a vector at location 100 and chanael B uses a vector at lo-
cation 104. '

Figure 3-16 lustrates an M782 Module used for bus control in a device that directly transfers data to memory
and then causes an interrupt when the transfer is completed. Channel A is connected to the NPR and NPG lines

and is used to gain bus control for direct to memory, or device-to-device, transfers. Channel B is used to gain bus
control for an interrupt.

Each M782 Module master control section contains two flip-flops that sequence through four states, thereby con-
trolling the request for bus control. FFigure 3-17 is a state diagram of this sequence and Figure 3-18 shows a circuit
schematic.of the M782. The BG IN signal is allowed to pass through the module to BG OUT when the device is -
not issuing a request (state A), is master (state D), or has had the request honored (state E). To request bus use,
the AND condition of INTR and INTR ENB must be satisfied. These'levels must be true at least until the request
is granted. Once bus control has been attained, it can be released by either asserting CLEAR cr by negating either
INTR or INTR ENB. The first method leaves the master control in state E, thereby inhibiting further bus requests

3-18




«even-if INTR and INTR ENB remain asserted. In order to make énother bus request, INTR or INTR ENB must

be dro‘pped and then reasserted to cause the module to advance from state E through state A to state B where it

asserts the request line. This prevents multiple interrupts when the master control is used to generate interrupts.
The second method is used to release the bus after NPR use. Note that pin J2 (EXT GND) must be grounded by

the user. A sum

mary of all M782 swnals is hstcd in Table 3-4.

BUS

[_—USE _‘
l

OBTAIN

=T
I

DIRECT MFNORYI
ACCESS CONTROU

| |
| |
. |
DR S

»
s
__‘____l ) CLEARA H
l | R MASTER
e I CONTROL A |, BUS NPR L
REQUEST ) | MASTER A L
BUS - 3 ]
0
BUS NPG IN H BUS NPG QUT H veoToR
j/ ! ADDRESS
o JUMPERS
BUS SACK L
1 o 7 BUS DO7 L
BUS SSYN L O
DONE — g - 6 BUS DO6 L
: BUS BBSY L o o=
0 o . 5 BUS DOS L
. ¢} -
S SO o vemomete | O, O Poiion
= (] o0—
\ BUS BR4 L ° 3 o BUS GD3 L
h— i —
g / START INTRA L BUS DO2 L
INTR MASTER +3v BUS TR L
ENB CONTROL B | MaASTERB L  START INTRBL sl
o D- INTR | INTR DONE 2 3
BUS BG4 IN H BUS BG4 OUT H CONTROL [{NTR DONE i 4
—_ e
N Lext oo
CLEAR B H

Figure 3-16 M782 Interconnection for Direct Memory Access

SN

REQUEST -
BGeBBSYsSSYN

‘REQUEST
REQUEST

11-0026

Figure 3-17 State Diagram of Master Control
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Table 3-4
Summary of M782 Signals

Assertion
Signal Level Input Loading Output Drive
INTRA,B H 1 TTL (¢ach)
INTRENB A, B H 1 TTL
CLEARA,B H 1 TTL
MASTER A, B~ L : - 10TTL
. START INTR A, B L 2TTL
INTR DONE A, B H : 10 TTL -
BGINA,B - H 1 R* '
BGOUTA,B H 2D
BR A, B L ) 1D
- VECTOR BIT 2 H 1 TTL
~BUS SSYN L 1R o
BUS BRSY L 1R 2D
- BUS SACK L 2D
BUS INTR L 1
BUS D{(U7:02) "L 1D

*R = Standard Unibus receiver-load .-

#*%D = Standard Unibus transmitter (driver) output.
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Control

The M7820 is used in PDP-11 device interfaces. It consists of logic circuits that can be divided
into three functional sections: Master Control A, Master Control B, and INTR Control.

CLEAR A H

? X ’ . . R1
The Master Control circuits are used to
. . {
~ gain control of the UNIBUS for satisfy- T A K
ing the need to either Gain direct mem=- 0! > H-BRAL i
ory access (CMA), or to perform the vi—INTENB AH
- . A MASTER
- TNITR bus operation which alters program 56 IN AH CONTROL
.OW, Bi > A MASTERAL ..
| v <56 OUT A H P '
To become master of the bus involves a T 777
question of priority. Briefly, this prior- B SATKL  pre
.“ . - L . . ) N
ity question is split into three phases: cy_BUS SSYN L g
: ( 1) bus request lines, 2) processor's pri- BUS BESYL
. . ' B 3D
ity level, and 3) physical placement
. of a device on the UNIBUS. - . kpNTBH .
' - o INTENBBH /,g_ HERBL e
1) NPR (highest) , MASTER
BG IN BH .
BR7 . S Et , ef  CONIROL | MASTERBL .o,
. . . BGOUT B H '
BRS (except for trap instructions) Al
BR5 : . ) .
: S : CLEAR BH
BR4 (lowest) ) . : st
2) The processor acknowledges BR's of
- level > N: _ : ‘ © 7 Ivector 7 pBUSDOSL Ly
| e o prmn—ow
~ where N is-an Cctal number in pro-  , vectoremen ™ 5 T F2
: . 4 BUS DOSL gy
cessor's status register. (NPR's are ' 3 gBU_SfML_..@Nz
o _ ‘ BUS DO3L
not Q{‘fecg-ed_) o —START INTR A Otis boa > L!
: ' Pous TR L62
pp START INTRBL VECTOR- lBNTSR'gg‘JEL B
3) Highest priority goes to the device CONTROL  Droeone B H = L2
. M2
closest to the processor on the unique . Tz
bus grant chain. ' = EXT. GND
POWER
a—n2 — +5V,277mA
“——C2,Ti GND

~Theory of Operation,

( _i a device wants control of the bus, it asserts both INT A and INT ENB A, _"Then’ a request is
made on a BR. This then leads to priority determination and a BG results. Now the Master
- Control A responds with BUS SACK . The processor sees this ocknowledgement and removes BG.

- Printed Ckt. Rev.: C
- let.,Schem., Rev.: B
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When BUS BBSY and BUS SSYN are negated, the Master Control A removes its BR and asserts

BUS BBSY itself. It also asserts Master A when it is in con'ro! of the bus. Now the device can

~use the bus. To release control of bus, the device can asserf CLEAR A or negate: INT A or

INT ENB A, Master Confrol B is identical to A,

The INTR operation transfers a "vector address” to the processor. At this address is stored
two consecutive words: 1) the starting address of the interrupt service routine, and 2) a status

- word. When the processor detects this, a trap sequence is initiated (current value of PC and

current status of PS are stored and new ones are fetched). Now the interrupt service routine is
executed.

To start the process: START INTR A or START INTR B is asserted. Then BUS INTR is asserted

a*ong with a é-bit address. This is transferred onto the data lines: BUS D (08:02) providing a

range of 000 fo 774 (OCTAL) in increments of 4. D (08:03) are controlled by jumpers, which
when "in", forces the bit to zero. The processor seeing BUS INTR asserts BUS SSYN. When
this is detected, an INTR DONE A is asserted which negates the START INTR signal. This in
turn negates BUS INTR, which negates BUS SSYN. As a result, o trap sequence is initiated.,
Vector bit-2 controls D02. When it is asserted D02 is asserted. It does riot control any other
bits. ' :

LOGICLEVEL 1 (high) > +3V at 40 uA
LOGICLEVEL 0 (low) < .4V at -1.6 mA

Input Leading: One TTL load (each) A INT A,B

INT ENB A,B
| MASTER CLEAR A,B
| - VECTOR BIT 2
Two TTL loads (each) - STARTINTR A, B
One UNIBUS receiver | BG IN A,B
load* (each) BUS BBSY
: BUS SSYN
~25 mA (max.) ' EXT. GND

* A UNIRUS receiver load is characterized at:

< L4Vat 25pA (mox.) Low level
> 2.5V at 160 pA (max.) High level




Output Drive: Ten TTL loads (each) ~ MASTER A, B
INTR DONE A, B

One UNIBUS driver BR A,B
load* (each) . . ' BUS INTR
| » BUS D (08:02)
- Two UNIBUS driver . N ‘ BUS SACK
loads* (each) : . BUS BBSY
BG OUT A,B

Power: +5 Vo!f; at 277 mA (max..)

L —

The grant chain to tie in the Master Control as follows:

BG IN has 3900 to GND and BG hc:s 180Q
+5 Volis

EXT GND is used For teshng purposes and should be tied to ground in normal opera-
tions. ‘

» Size: Extended length, single -heig'nf, single width FLIP CHIP module.

* A UNIBUS driver léad is characterized at:

<0.8Vat 50 mA (max.) LOW LEVEL ,
25 pA (mox ) , o Open collector leakage -




Inputs ' , T Qutpits :
Signal Connzcior | Pin : Signal , Ccnnecto; {  Pin - b >
INI1 2 |- Dl—l=outiy 1 my |
s IN‘IZ PR 2 - H1 “‘*OUI‘!Z",,L Ciq \/ it
o o | IN13 2 E2 —= ouTI13 1
e g 2 Bl — OUT14 1| Y
S o INIS 2 J1 &\ —=0UTI1S b Bl'&'
£ '7 ‘ ‘REQUESTA 1 ) NEW DATA RDY - -1 ver o
~ OUT/#T REQUEST B 2 H2) |  DATATRANSMITTED 2 var
, "‘Pu)sc signa!s, upproximatezy 2 ks wide,
l'lf,urc 2 shows lhc nhysxwl lavcut of the M786 and M9”7 modules. :
2 2|2(e i
g ¥lzlz
¢ 15 08 07 Cs 08 ]
! T dumpers 3,5,end 7 must
gggfsgr%rz ALL BITS MAY Cl'-' "E:_D (DATi CR DAT:P) > E:':!\‘Snfs'co(“.?:je;,; '::'ECIOI - *
177522 :rw EblﬁNlBE;LsS (0210 0R barcay " E0 | [ 19 obtan nese sedress.
1

15 cs o7 oo

TRANSMITTER | ALL BITS MAY BE READ {DATI)FROM UNIBUS -
177524 l » J

15 osor oo

: _ p \ -

Jumgers 3and 6 must be : Iy ;i

NOTE: REQUEST A INTE“RUPTS wnn A VECTOR instciled in the M7820 ‘ - N
ADDRESS OF 11 intarrupt control to .

R ) . & (s oblagin thesa vacler
5 : : : : _ . REQUEST 8 lNTER"tUPTS WITH A vEcroa | aesignmonta,
C ) SO S : ADDRESS OF 114, j ossignments. -

T - ‘ - Figure 17 DR!I-A Address and Bit Assignments
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; o (inhibit interrupt) by the occurrence of an P\‘IT 51gndl on the Unibus, or may be set or c]eared by tlﬁe program. -
- Priority may be changcd b\ the jumper plug : :

‘DRl l-;'\ General Device lntcrface E

”‘Thc DR] 1-A General Device lntcnacc isa3 rnodule set that plngs into cnthcr a s.m:m pcnphmal slot in lhe procwsor :
Sl or into onc of four slots in a DD11 Smail Peripheral Mounting Pancl. The DR11-A ‘provides the logic and buffer o
;rcgmcr necessary for transfers of 16-bit input and output data betwecn the PDP-11 sttcm and an external device. -

The DR11-A contains three funcl'onal sections: a 16-bit buffer l'CnglCl‘, a 16-bit data mput cncmt and a2 channc'
flag and interrupt control. Address and bil assignments are shown in Figure 1. The DR11-A contains three phy sncal‘ ‘
modules: an M105 Addiess Sclector, an ‘\‘(75”0 Interrupt Control and an M786 General DC\'ICC Imerface with two
M927 cable connectors. [ ; -

The 16-bit buffer register is an addressable register th'\t may be read or loaded by mstrucnons transmxttcd through
the Unibus (see Figure 1). The register outputs, together with a control signal pulse (NEW DATA RE ADY) used to ‘
indicate that the register has been Joaded from the Unibus, are available on a printed circuit edge connector #1

which is mounted on the 21786 Module. All bits in the buffer register are cleared to Os by the cecurrence of an

INIT sigiial on the Unibus. These signals are logic levels of cither +3V (true) or OV (falsc). The NEW DATA READY
signal is a pulse which has a leading edge coincident with the loading of the bu ffer flip-flops. The connector ac-

cepts an M927 Cable Connector, which contains solder lugs and can be used with ribbon cable, twisted pair cable,

or open wire. The M927 is electrically identical 1o the M904 \lodule described in the Logy‘ Handbcok. '

The mterfhce input circuits consist of 16 bus drivers gated to the bus when the mput register is read by 2 DATI bus- -
sequence (see Figure 1). The 16 input lines arc +3V if true or OV if false. Thes; signals are also apphed tothe -
M786 Module through an M927 Cable Connector ard a sccond pfmtcd circuit connector 7 2 When a DATI se']uence

‘occurs, a pulse signal (DATA TRANSMITTED) is applied to the external device.

Two additional request lines are furnished and may be asserted (+3V) by the external device to initiate an interrupt

or to generate a flag that may be testéd by the program.- ‘Whether these two reque;t lines cause an interrupt is de-
termincd by two interrupt enable ﬂlp -flops which form part of the control anc status register in the option (see
Figure 1). The request lines form two more bits of the status register, independent of the status of the enable {lip-
flops; thus, they may be teated by the program.

The priority level of both mtmrunm must be the same, with mterrupt A on a higher sublevel than interrupt B. The -
M786 contains a priority jumper pluo which is normally set at BRS5. The 1mermpt enable flip-flops are cleared to

The DR11-A pin assignmentsare listed in Table 1. All mputs are one standard TTL unit load. Inpufs have diede
protectlon clumpa to ground and +5V. All signals are +3V 1f true. All outputs are TTL levels capabie of cwnt unit

loads The new data 1eady and data transmxtted sxgnals are posmve pulses approxnnalely 2 ps in duratxon

Table 1 ok o ety
DR11-A Pin Assioniments e ' Ma] O
: Inputs - it cAIELL Outputs v
Signal ~Connector Pin : . Signal - Connector Pin [
— I - %
INOO 2 Si <l OUTOO . P2 V]
INO1 2 $2 -t OUTOI 1 M2 V]
INO2 2 Pl —» OUT02 1 Sl v/
INO3 2 L1 —— OUTO3 : 1 Pl
INO4 2 P2 ——a0UTO04 1 K2 A1
INOS 2 K2 L-»0uTtos 1 M
INGE fgt Ml =3, 0UTO6 1 2V |
| mo7 2 T2 —_>‘OUT07{[,;; - Ll LT
- IN08- 2 | M2 +—weoOUTO8 L nv,
,1:309 2 | D2—>O0UTe9 S J,w\// )
L2 LBl '~~—>0UT10 coye e

(conunuud on 1IeXL p.x




