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The DRl1·A General DevIce Int.erfn.ce is a set of ~hree logic modules \.vhkh form a self-contained interface bet\veen the 

PDP· 1 I UNIBUS and a user's peripheraL The DRI1-A performs all of the necessary tasks to communicate with the 

PDP· 1 1 , so that the user may easiiy interface his device. The simplicity and low cost a;" tile DRII-A denlo1l5trates the 

utility and power of th0 PDP· 1 I UNIBUS concept. 

The DRl1;A permits biditec!ional transfer of 16:bits of inforreation between a user's de,~ce and PDP·i 1 UNIBUS. The 

three functional sections of the DRII-A are: the M786 16-bit I/O Buffer, the M7820 Bu~ and Irlterrup[ Control Unit, 
and the M 105 Addres~ Selector Unit. 

OUTPUT: In:ortnation fiorn the UNIBUS is stored in a 16-bit buffer register. Once this register has been set under p::o

gram control, the outputs are available to the device until the register is loaded with ne'.v data from the UNIBGS. The 

register can alse b~ read onto the UNIBUS. 

INPUT: The DRll·A also provides 16 lines of input to UNIBUS 1J'ansmitiet{. This allows data from user devices to be 

read onto the UNIBUS. These signals £re not held in the flip-flop register of the DRI1-A. 

C01'-<"'TROL: Upon data tran~fer to the buffer register, a control signal, NEW DATA READY, indicates to the device that 

data has been loaded into the regiliter. For input onto the U:.'HBUS, a control signal, DATA TRA~S!,HTTED, indicates 

to the devicc that the input iines have been read. 

T",/o interrupt request lines proville.th,,'ability to make w:ctored interrupt requests to thePDP-ll FOccssor thr0ugh !.wo 

sets of unique vcr-tor addresses. Interrupt enable!dis:l~1e circufts are controlled by bits 6 and 5 of the addressable DR!l·A, 
control register. 

Complete information for designing with the DR 1] -A is 8uppli:::d in the PDP-II UNIBUS Interface Mac':.iai, awdbble upen , 
request. 

DR! !·A Gellera! Dc/ice Imerface mod.;: Diagram 
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Registers 

Control 
Register 

Buffer 
R'?gister 

Input 
Register 

Register Addresses 
Control 
Buffer 
Input 
Vector Address A 
Vector Address B 

PriOlity Level 
5 riormal 

Input LC'lels 
+3V = 1, OV = 0 
1 TTL unit load 

Output Levels 
+3V= l,eV= 0 

INTENBA 

INTENBll 

. REQUEST A 

·REQUESTB 

177520, 
177522 
177524 
110 
114 

capable of driving 8 TTL loads 

Signa! Connections 

r------------------------------REQUE5T B 
r-------ilEQUEST A 

.------IHT END A 
r---,....--:UI"f 1;'11 B . B 

Enables Interrupt requests from request line A. 

Enables Interrupt requests from request line B. 

Both may be set or clesred from Unibus. 

Both are cleared by START or RESET . 

Indicates status of REQUEST A Ene; +3V::; 1, OV::; O. 

Indicates status ofR"EQUEST BJine; +3V::; 1, OV = O. 

15 ~ 

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

15 

All bits may be read from UNIBUS. Bit status de
termined by user input lines. 

Standard factory setting. 
May be changed by jumpers on M 105. 

Standard factory setting. 
,May'be changed by jumpers on M7820. 

May be changedb~ priority jumper plug on M786. 

o 

Input, output, control and ground signals arc available on two H807 connectors mounted on the M786. Connec
tions are normaliy made to the H807's via M925 (flexprint connector card) or M927 (cable connector cards with 
solder lugs for ribbon cabie or twisted pairs). Two M927 Connector Cards are supplied . 
. _.. _ .. -

Environmental 
Temperature 
Humidity 

Physical 

10° - 50°C 
20% - 90% lloncondensating 

Mount$ in one small peripheral slot in KA 11 or DD I1-A. 
Power derived from H·nO in RAJ 1. 

Features: . 

l.ow-cost 
Completely self-contained interfacl; 
16-bits input and output 
Supplies all ileededcontrol signals 
Operates in PDP-II interrupt environment 
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DRl I -/I General Device Interface 

- The DRIl-A General Device Interface is a 3-rnodule set that plugs into-either a small peripheral slot in the processor 

or into one of four slots in a DJ) 11 Small Peripheral Mounting Panel. The DR1I-A provides the logic and buffer 

register necessary for transfers of 16-bit input and output data between the PDP-II System and an external device. 

The DRI J-A contains three functional sections: a I6-bit buff0r register, a 16-bit data input circuit, and a 2-ch,wnel 

flag and interrupt ~ontrol. Address and bit assignments are shown in FiGure 1. The DR1I-A contains three physical 

modules: an 1\-1105 l\ddress Selector, an M7820 Interrupt Control and an M786 General Device Interface with two 

M927 cable connectors. • 
The 16-bit buffer register iS3n addressable register that may be read or loaded by instructions transn~itted through 

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

which is mounted on the f.,1786 Module_ All bits in the buffer register are cleared to as by the OCC~:Tence of an 

INIT signal on the Unibus. These signal.,; are logic levels of either +3V (true) or OV (false). The NEW DATA READY 

~ignal is a pulse which has a leading edge coincident with the loading of the buffer flip-flops. The connector ac-

cepts an 111927 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 H;:mdbook. 

The interf:::.ce input circuits consist of 16 bus drivers gated to the bus when the input register is read by aDA T.l 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 ci~;uit connector #2. When a DATI siOquence 

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

TWQ additionalrequcsL lines are furnished and may be asserted (+3V}by the external device to initiate an interrupt 
or to generate a flag that mny be tested by the program.\Vhether these two request lines cause an interrupt is de

termined by two interrupt enable !lip-flops which form part of the control and status register in the option(see 

Figure I). The request lines fOlm two more bits of the status register, independent of the status of the enable flip

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 D. The 

M786 contains a priority jumper plug which is nOfmallyset at BRS. The interrupt enable flip-flops are cleared to 

o (inhibit interrupt) by the occurrence of an INlT signal on the Unibus, or may be set or cleared by the program. 

Priority may be changed by the jumper plug. 

The DRI1-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 capablc of eight unit 

loa-ds. The new data lCldy and data transmitted signals are positive pulses, approximately 2 J-I-S in duration 

Table 1 

DRll-A Pin Assignments 

i ---i-- Inputs -- Outputs ~ 

r;g""l .I-co~to, I ;r-· -r--a-o-~-~-~~ S;g-n-al-- ·--'--c--o-n-.n-e-c-to-r-"'--;~ , 

IN02 . I 22 I -PI aUT02 S1 
IN03 L1 OUT03 PI 

IN04 2 P2 OUT04 K2 
iNOS 'I' 2 K2 OUTOS M 1 
INO~ 2 111 OUT06 52 
IN07 2 'rl OUT07 1 L1 

IN08 L 21M2 OUT08 1 Jl I 
IN09 2 D2 I OUT09 \ H2 
INIO 2 ' EI. OUTJO E2 I . _____ ._ ._. ______________ 1 ______ .. _____ , ______________ , 

(cQntinued on next page) 
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T"uicl {Culli} 
DIttI-A Pin Assignments- -

In puts Outputs 

~_ Signal 

r ~~~! 
IN12 

-- I Connector Pin Signal Connector 
, 

2 Dl OUTlI 1 
2 HI OUTl2 1 
2 E2 OUTl3 1 
2 Bl OUT14 1 

IN13 

IN14 

IN15 ____ 2 ____ _.1_1 ___ __-2_UT~~ ___ " ___ --------- ..... --~" .. --1... ____ 
--''--~QtJEST A 1 T2 NEWDATARDY 1 

-REQUESTB 2 H2 DATA TRANSMITTED 2 

*Pulse signals, approximately 2 ps wide. 

Figure 2 shows the physic31 layout of the M786 and M927 modules. 

STATUS 
REGISTER 
177520 

OUFFER 
REGISTEr! 
177522 

I, I 
All BITS MAYDE READ (DATi OR DATI':~ -I 
AND ALL BITS MAY BE SET OR CLEARED I 

I Ff:OM UN! BUS (DATO OR DATOS I I 
L- I 
'5 08 01 00 

• 

Jumpers 3,5.cnd7 mu~t 
bl1 installed in the 
MI050ddress selecJor 
to obJdin these address_ 

W~T _ I I 
TRANSMITTER ALL BiTS MAY BE READ (DATI I FROM UNIBUS I J 
177524 

15 as 01 

NOTE: REQUEST A INTERRUPTS WITH A VECTOR 
ADDRESS OF 110. 

REQUEST B INTERRUPTS WITH A VECTOR 
ADDRESS OF 114. 

00 

} 

Jump.,s 30nd6must ~e 
installed in the M7820 
interiupt contrel tIl 
obtain thasa vector 
assignments. 

Figure 1 DRI1-A Address and Bit Assignments 
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J~~--'---------' 

<1>0 
G) - ~0 

ell'> 
~ 02E2 H2 ~2M2 P2 52 T2 ~ 

000000000 
vz 

000000000 
SI PI M\ 1I ., HI EI 01 Sf 

M'.l27 
-~--------.---------, 

, 

Pin 

HI 

D2 
El 

DJ 

BI 
--.,~ . 

V2* 

V2* 

e-GROUf.lD 

ORII-A 
(M786) v 

A A M'.l27 
-~----------~~ 

Figure 2 DRI I-A Physical Layo~t 
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3.3.4 M 105 Address Selector Module 

The Ml 05 Address Selector Module provjdes gating signals for up to 4.full 16-bit device registers. A block dia

g,-Jm of this module is shown in Figlire 3-11. Note that IN and OUT are always used with respect to the master 

(controlling) device. Thus, w.hcn the M 105 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 ~urnishing data to the processor. The M 105 J'Ilodule is described more fully in following para

. graphs. 

• 
3.3.4.1 Inputs - The M 105 Mod ule input signals consist of 18 address lines,A(J 7 ~OO); 2 bus control lines, < 1:0); 

and a master synchronization <MSYN) line. The address selector decodes the.18-bit address on lines A(J 7:00) 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 AOO is used for byte control. 

h. Lines AOI aild A02 are decoded to select one of the four addressable device registers. 

c. Decoding oflines A<l2:03) is determined by jumpers on the mod~lle. When a given line con
tains a jumper, 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<l 7: 13) must be all ones. This specifies an address within the top 8K byte ad
dress bounds for device registers. 

, ' 

3-12 

BUS MSYN L 
El 

BUS A17 L 
01 

A 
0 
0 
R 

<>12 
E 
S 

11 er- s 
_PlIO 0 

~: 
E 
C 
0 

P2 7 0 
. I 6 E 

VI -
U2 5 

--- 4 
BUS A03 L V2 3 

BUS A0:2 L--.£.!..-{j-,----------' 
BUSA~1 L __ H_I-Q~---------~--' 

SSYN L 

JI 
TO BUS 

SELECT o H 

S2 

SELECT 2 H 

T2 SELECT 
LINES 

SELECT 4 H 
SIGNALS 

--
R2 

SELECT 6 H 

SI 

, BUS A0G L_..!H:!3'2:~I_---~r---:-....,--l~; OUT HI,oH H } GATING 
BUS CI L ----.!:.? OUT LOW H SIGNALS 
BUS C0 L~- Ml II4 H 

NOTE: 
.5V A2 . 
GNP C2, T1 

111105 ADDRESS 
SELECTOR 

L:2 TEST POINT 

A1 EXT. GNP 
(MUST ElE GROUHOEDI 

Figure 3-11' M 105 AddresS Selector 
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17 16 15 14 13 12 11 10 09 08 07 06 Q5 04-=-0-=-3~~_01~0_0-, 

[~I I I I I I SELECTED BY JUMPERS 

DECODED FOR 1 OF 4 REGISTERS .:============~_~ BYTE CONTROL --
11-0029 

• 
Figure 3-12 DeviCe Register Select Address FormOat 

3.3.402 Slave Sync (SSYN) ~ When SSYN INH is grounded, it inhibits the acknowledgrnent signa! (SSYN) nor-
I 

mally genei'ated by the M.I 05. IIi this case, the SSYN mllst be generated by another source. When SSYN INH is 

110t grounded, SSYN is returned to the master 100 ns after register sele.ct becomes true. This time may be ex-, 

tended toa maximum of 400 ns by adding an external capacitor between SSYN INH and ground. 

3.3.4.3 Outputs - The .M 105 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 MIOS 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 M I 05 control output line states as shown in Tables 3-2 and 3-3. 

Table 3-2 

M 105 Select Lines 

Input Lines A(02:0l) Select Lines True (+ 3V) 

00 0 
. 01 2 

10 4 
II 6 

NOTE 
L Lines A<17:13) must beaU Is (OV on Unibus). 
2. Lines A<I2:03) are selected by jumpers. 

Table 3-3 

Gating Control Signais 

Mode Byte 
Gating Control 

Control Control 
Signals-True (+3V) 

Bus Sequence 
\" C(l:O) AOO 

00 0 IN DATI 
00 1 IN DATI 
01 0 IN DATIP 

., 01 I IN . DATIP 
10 0 OUT LO'N DATO 

OUT HIGH 

- '. 

3-13 
• 
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Table 3-3 (Cont) 

Gating Control Signals 
-

Mode Byte 
Gating Control 

Control Control 
Signals True (+3V) 

Bus Sequence 
C(I:O> AOO 

10 1 OUTLaW DATa 
OUT HIGH 

II 0 OUTLaW DATOB . 
11 1 OUT HIGH 

., 
DATOB 

NOTE 
Gating control signals may· become true although select· 
lines are not. 

3.3.4.4 Specifications - The MIOS outputfariout is ten standard TTL loads for register selectlines and eight 

standard TTL loads for gating control lines. The 

module is a single-height, 8.S-inch-long Flip-Chip. 

A circuit schematiC for this module is shown in 

Figure 3-13. Note that pin Al (EXT GND) must 

be grounded by the user. 

3.3.5 M782 Interrupt Control Module 

The M782 Interrupt Control Module provides 

the circuits and logic required to make bus re

quests and to gain control of the bus (become bus 

master). The module also includes circuits 

needed LO generate an interrupt, if desired. The 

module contains two completely independent re

quest and grant .acknowledge circuits (channels A 

and B) for establishing. bus control. The interrupt 

control circuit can be used with either, or both, 

of the requ~st channels and provides a unique 

vector address for each channeL Figure 3-14 is a 

block diagram of the M782 Module, which is 

a single-height, 8.S-inch-wide Flip-Chip. 

r----.-=.R:..:.'-CLEAR A H 

INTR A H __ U.;,,' __ I 

BG IN A H _.-;B:,..';.-___ --I 

BG OUT A H _V'-"2:.-____ \ 

BUS SSYN L _C:::.;1'--___ -a 

BG IN B H -~-----I 
BG OUT B H _A"-''--___ ---1 

MASTER 
CONTROL A 

MASTER 
CONTROL B 

BR AL 

MASTER A L 

BUS BBSY L 

BUS SACK L 

BR a L 

MASTER B L 

+5 VOLTS A2 
GND .C2, T' L-. __ --=S..:.I_ CLEAR B H 

VECTOR BIT 2 H _0::.;2=--_-1 
R2 

START INTR A L 
P2 

START INTR B L 

VECTOR 
ADDRESS 
JUMPERS 

07 
06 
o 5 
04 
o 3 

JUMPER fOR A O. 
NO JUMPER fOR 1. 

INTR CONTROL 

=J2 
EXT GND 

BUS 007 L 
BUS D06 L 
BUS 005 L 
BUS 004 L 
BUS 003 L 
BUS 002 L 
BUS INTR L 
INTR DONE A H 
INTR DONE B H 

(MUST BE GROUNDED) 11-0028 

figure3-14 M782 Interrupt Control (block diagram) 
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The master control section (either channel AOT B) is used to gain confrol bf the bus. When the INTR <:nd INTR 

ENB requesting inputs are asserted, a bus request is made on the BR level corresponding to the level of the BR 

line'wi"red to theBR pin oft,he module. When '.he 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 d~vice has 

. fulfilled all require~ents 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 3-1 S. 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 is a slightly 

higher priority than the channel B request because the bus grant signal first enters A, then enters B. 

CLEAR A 

INTR A· MASTER CONTRO h--"-'='~':":"'!"~ 
A 

BG4IN-----------1 

BG4 OUT 

NOTES: 
1. BUS REQUEST MADE 

ON LEVEL 4 
2. CHANNEL A INTERRUPTS 

TO 100 
CHANNELB INTERRUPTS 
TO 104 

b--+--I- BUS SACK 

l------P--r-i BUS BBSY 

<>-,7~J-f-- BUS 007 
o..!!6-<>-l:>--I- BUS 006 
0-"5-<>1:>--11-- BUS 005 

INTR B--iH 

INTR ENB B 

BG4 IN 

BG4 OUT --------; 
TO NEXT DEVICE 

MASTER CONTROLb-_+-~ 
B 

CLEAR B 

VECTOR 
ADDRESS 
JUMPERS 

~4-<>1:>--I1-- BUS 004 

~ BUS 003 

~~~~~Rpt~RFgR 1 . BUS 002 

INTR CONTROL 
BUS INTR 

INTR DONE A 
INTR DONE B 

11·0027 

Figure 3-15 M782 Interconnectionfor 2-ChanncI Interrupt 

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 I. The six selectable lines determine the vector address. 

The least significant line is controlled by the VECTOR BIT 2 input SignaL If this input is asserted, then bns line 

D02 is asserted. Thus, the interrupt on channel A uses a vector at location 100 and channel B uses a: vector at lo

cation 104. 

Figure 3-16 ::Justrates 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 inten-upt. 

Each M782 Module master control section contains two flip-flops that sequence through four states, thereby con

trolling the request for OUS control. Figur"e 3-17 is a state diagram of this sequence and Figure 3-18 shows a circuit 

schematic of tile 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). Tb 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 cun be released by either asserting CLEARer by negating either 

INTR or INTR ENB. The first method leaves the master control in state E, thereby inhibiting further bus requests 

3-18 

.-



( 
, ....... . 

C 
,-, 

, 

. ·even.if INTR and INTR ENB remain asserted. In order to make anot~er bus request, INTR or INTR ENB must 

be dropped 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 summary of all M782 signals is listed in Table 3-4. 

'r USE J 
BUS 

I OBTAIN I 
, I 

BUS 

I 
I-

I I REQUEST 
aU5 

I I 
0 

J RELEASE 

I BUS I 
I DIRECT MEMORY\ DONE 

ACCESS CONTROL 
0 

I I 
I I 

INTR 

I I ENB 

0 

L J 

CLEAR A H 

MASTER 
BUS NPR L CONTROL A 

MASTER A L 

BUS NPG OUT H -
BUS SACK'L 

BUS SSYN L 

BUS BOSY L 

BUS BR4 L 

MASTER 
CONTROL B MlISTER B L 

BUS BG41N H BUS BG4 OUT H 

"'. CLEAR B H 

• 

"'" 
VECTOR BIT2 

START INTR A L 
+ 3V 

START INTR B L 

VECTOR 
ADDRESS 
JUMPERS 

7 
0 

6 
0 

0 
4 

0 
.3 

0 <>-

BUS 007 L 

BUS 006 L 

BUS 005 L 

BUS D04 L 

BUS 0()3L 

BUS D02 L 

BUS INTR L L: IN1R INTR DONE .. H 

CON:L IrnR OOf;E dH 

-= EXT GNO 

Figure 3-16 M782 Interconnection for Direct l\·Iemory Acce~ 

11-0026 

Figure 3-17 State Diagram of Master Control 
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Signal 
--------

INTR A, B 
INTR ENB A, B 
CLEAR A, B 
MASTER A, n 
START INTR A 
INTR DONE A, 
BG IN A, n 
BGOUT A, B 
BRA,B 
VECTOR nIT 2 

BUS SSYN 
BUSBBSY 
BUS SACK 
BUS INTR 
nus D(U7:02) 

* R == S t:mdarct 
**D == Standard 

,B 
B 

Table 3-4 

Summ,uy of 1\1782 Signals 

Assertion 
Level Input Loading 

H I TTL (each) 
H I TTL 
H I TTL 
L 
L 2 TTL 
H 
H 1 R* 
H 
L 
H 1 TTL 

L 1R 
L I R 
L 
L 
L 

Unibus receiver load. -

Unibus transmitter (driver) output. 

Output Drive 

10 TTL 

10 TIL 

:"2 D** 
I D 

2D 
2D 

I 
I D 
ID 

I 
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The M7820 is used in PDP-ll device interfaces. It consists of logic cir;uits that can be divided 
into three functional sections: Master Control A, Master Control B, and INTR Control .• 

The Master Control circuits are used to 
gain control of the UNIBUS for satisfy
ing the need to eil-her Gain direct mem
ory access (Dlv\A), or to perform the 
T~TR bus operation which alters program 
-._.ow. 

. To become master of the bus in vol ves a 
question of priority. Briefly, this prior
ity question is split into three phases: 

( 1) bus request· lines, 2}processor's pii.,. 
'. A-ity level, and 3) physical placement 
'" of a device on the UNIBUS. 

1) NPR (highest) 
BR7 

01 

VI 

Bl 

V2 

CI 

K2 

H2 

EI 

-
INT A H 

INT ENS AJ+ 

BG IN A H 

<! BG OUT A H 

BUS, SSYN L 

INT B H 

INT ENB B H 

BG IN B H 

BR6 
BR5 

(except for trap i,,:!structions) AI 
<! BG OUT B H 

BR4 (lowest) 

2) The processor acknowledges BRls of 
! level >"N: 

where N isan Octal number in pro
cessorls s'tatus register. (NPR IS are 
not· affected.) 

3) Highest priority goes to the device 
closest to the processor on the unique 
bus grant chain. . -

J"heory of Operation 

D2 VECTOR 81T 2 H 

R2 _ START INTR A 

P2 START INTR 8 L 

-...... 

- ./ 

r-........ 

_./ 

J 

MASTER 
CONTROL 

A 

11-------

t---_:....._--

c:¥. 

MASTER 
CONTROL 

B 

f 

VECTOR 
ADDRESS 
JUMPERS 

7 
6 
5 
4 
3 

VECTOR 
CONTROL 

POWER 

CLEAR 1., H 
RI 

BR A L 
U2 . 

MASTER A L 
. .. NI 

BUS SACK L 
T2 

BUS BBSY L 
01 

BR B L 
PI 

MASTER B L -S2 

CLEAR B H 
SI 

n=BU",-,S,-0",-,O=8-=L __ K I 

O-':'BU,."S,-0,:""O,-,:7.=L __ H I 
n=B=US,-0=O:.;:6..=L __ F2 
D-"'8U=S,---,,-,DOo...:5..=L __ F I 

n-",8=US,-=DO,,-,4-=L'--_IJt>N2 

BUS D02.~LI 
BUS 002 L E2 

n=8=US,-,I=NT~R,-,L=-:--_M ~ 
INTR DONE A H L2 
INTR DONE B H M2 

_ ..a..a---A2--- +5V.277m'A 
CIil"'--C2.Tl--' GNO 

~ C~:: a device wants control of the bus;. it asserfsboth It'll A and INT ENBA.Then a request is 
made on a BR. This then leads to priority determination and a BG .results. Now the Master 
Confrol A responds with BUS SACK. The processor sees this, acknowledgement and removes BG. 

Printed Ckt. Rev.: C 
'. Ckt. Scheme Rev.: B 
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When BUS BBSY and BUS SSYN are. negated, the Master Control A removes its BR and asserts 
BUS BBSYitself. It also assert'~ Master A when it is in con!-rol of the bus. Now the device can 
use the bus. To release control of bus, the device can assert CLEAR A or negate: INT A or 
INT ENB A. Maste:r ControlB is identical to A. 

• 
The INTR oper~tiontransfers a IIvector 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 PSare stored and new ones are fetched). Now the interrupt service routine is 
exequted. 

To start the proc'ess: START INTR A or START INTR B is asserted. Then BUS INTR is asserted 
along'with a 6-bit address. This is transferred onto the data lines: BUS D (08:02) providing a 
range of 000 to Tl4 (OCTAL) in increments of 4. D (08:03) are controlled by jumpers, which 
when lIin ll , forces I·he 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 negal'es BUS SSYN. As a result, a trap sequence is initiated. 
Vector bit-2 controls D02. When it is asserted D02 is asserted. It does not controi'ony other 
bits. . 

LOGIC LEVEL 

LOGIC LEVEL 

1 

o 
(high) > +3V at 40 j-IA 

(low) < .4V at -1.6mA 

Input Loading: One TTL load (each) 

Two TTL loads (each) 

One UNIBUS receiver 
load* (each) 

-25 mA (max.) 

* A UNIBUS receiver load is characterized at: 

INT A, B 
INT ENB At B 
MASTER CLEAR A, B 
VECTOR BIT 2 

START INTR A, B 

BG IN A,B 
BUS BBSY 
BUS SSYN 

EXT. GND 

(' ... 

< l.4Vat 25:1A {max.} Low,level 
>. 2.5V at 160 pA (rnClx.) High level 

\ 
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----- .. -:::. 

, O~tput Drive: Ten TTL loads (each) 

One UNIBUS driver 
load* (each) 

Two UNIBUS driver 
loads* (each) 

Power: +5 Volts at 277 mA {max .. } 

MASTER A,B 
INTR DONE A,B 

BR A,B 
BUS INTR 
BUS D (08:02) 

BUS SACK 
BUS BBSY 

BGOUT A,B 

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

BG IN has 3900 to GND and BG has 1800 
. +5 Volts 

EXT GND is ~Jsed for testing purposes and should be tied to ground in normal op(-~ra
tions. 

I 

Size: Extended length, single height I single width FLIP CHI,--P~~~,o~d""u-,-"le~.,---' '---'---~--~~c'-------11 

* A UNIBUS driver load is characterized at; 

< O. 8V at 50 rnA (max.) LOW LEVEL 
25 IJA (max.) . Open .collector leakage 
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2 
2 
2 

OUT13 
--t~Olrn4 

1 
2 

NEW DATA RDY 
DATA TRANSMITTED 

·Pulse signals, apprOXirllJtely 2ps wide. 

Figure 2 shows the physic:?1 bycut of the M786 anu M927 modules. 

S"./-\!US 
R(G!STER 
117520 

eUFFER 
REGlS1ER 
11.7522 

l 
I I ALL BITS P.tAY O~ n::..!D fDA;} GR D~T:P) 

AND;\LL BITS MAY £E SET 'J.:c :L£:",,£D .! 
!rr:,.,M UNISUS (O"'TO, OR DATeS) ~ 

15 0& 07 00 

• 

JC"'~lpers 3,5,cnd7 mu~t 
t.-! jnsl,o::td in the 
~.n05 cC·j!!SS sp.'ecfor I t;. ~fair} ihese oddrCtSS. 

J!(;>UT -. . . . I .' ...... I 
TR:",SI,lInER ALL BITS MAY BE READ (DATl)FROM UNIBUS J. 
177524 

16 0907 

M:iE; REQUEST A INTERRUPTS WITIi A 'neTOR 
ADDRESS OF 110. 

REQUEST S INTERRUPTS Willi A VECTOR 
ADDRESS OF 114. 

00 

1 Jamp.,. 300d 6 must ~e 
iosle:'.; in :he M7820 

~ jrJ1e~~upl Ctontlc.' to 
1 ob',?in U'lssa ,vatter 

) OSSi-;r.ments. _ 

Figure 1 DIU I-A Address and Bit Assi~Ilments 

v J.: ~a<=.,.w,,:~1 

OR II-A 
(lA1SS) 

A 

cmpUT 

A M927 

o 0 0 0 0 0 0 0 ~ .. , 

000000000 
SIPIM1L1J1M1EI01;11 

--1\.. _____ _ 

eoGROUtiD 

A 11.927 
-~-'----------~ 

HI 

ri:t 
Dl '01 
Blf 
V2* .. 
V2* 



'Th~'DRl I'AGe;lcrar[)cvicel~tcrfacc.Isa 3"mo~ul~".SC(tJ;~f PI;lg~iijto.ijtii~i'riitli!illpdrrphcralsld{jn'th(prOcess~C 
printo,oncof four slots in aDDllS~lall Pcriphcral,.r-.lountil;gPancLTh¢ nRJ.l'Apro~idcs the logicaild buffa,r' "' .• ' 

'rt~ist~rncc~ssary'foT transfers pf J6:bitinput andOlitpuldatabct~ye(m thePl)l~~iISy~tcTIl)n~L'allcx~emal devjcc;~}~ 
, The DRI J -Ae:ontains tilr~~fun~ti~~al sections: a 16-bitbuffer r~gi~tcr, a '16-bi~dat~ inputcir~~it,~h9 a2-channe! 
flag and interrup1 con trot Address and bit <lssignments are shown .in'Fizurcl .• The DRII-Acoiltains;thrQcphysical' 
modules: an MI05 Address S6iccior, an M7S20 Interrupt C()ntrol andan M786 G cncral Device Interface with two ' 

Mn7 cable connectors. • 
-' 

The16~bit buffer register is:m addressable registerthnt may be read or loaded by instructions transn~ittcd through 
the Unibus (see Figure 1). The register outputs, together with a control sign:llpdsc (NEW DATA READY) used to 
indicate that thercgister has bern loaded from the Unibus, arc available,oll a printed circuit edge connector #1 
which is mounted on the ;.1786;"lodule.AlI bits in the buffer registerarcc\eared to Os by the c.cC~:'fenceof an " 

INIT signal on the Unibus. T;lesesigna!s are logic levels of either +3V (true) orOV (false). The NEW DATA READY 
signal is a pulse which has J leading edge coincident with the loading of the buffer flip-Oops. The connector ac-
cepts an M927 Cable Conncctor~ \vhich contains solder lugs and can be used with ribbon cable, twisted pair cable, 
or 0J)cn v,·ire. The l\1?27 is electrically identicalto th? M904 Module described in the Logic Handbook. 

Theinterface input circuits consist of 16 bus drivers gated to th~ bus ;.'.'hen the input register is read by a DATI bus 
sequence (sec Figure 1). The 16 input lines arc +3V if tnlcorOV if false. These signals aic also applied to the 
M,786 Module tlirollghan~1927 Cable Connector a.r.da secondprintcrl cir(;uit conneetor#2. Whena DAn s~quenee 
occurs, a pulse signal (DATA TRANSMITTED) is applied to theexternaldcvice. 

, TWQadditiol1allequesdines arc furnished andmay be ass~rted (+3V) by the external device to initiate an interrupt 
or to ~eneratea flag that may be tested by the program. "Whether 1llese two request lin.es cause an interrupt. is de~ 
terll'Jncd by two interrupt enable tlip-flops which form part of the control and status registcr in the option (see 
Figure 1). The request lines form two more bilsor the status register, independent of the status of the.enable flip-
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 sublev~l than interrupt B. Tht' 
'M786containsapriority jumperplugwilich is normally setat BRS.The interrupt enable flip-nopsare cleared to 
o (inhibit interrupt) by the occurrellce ofanlNITsignal on the Unibus, or may be set9r cleared by the program. ' 

",Prioritymaybe changed b).-" thejumper plug: ' , 

TheDRII-A pin assjgn~lentsa·re H~ted in Table 1. All' in~uts are one standard TTLmJit load. 'Inputs have diode 
protection c1ampstogcound and +5V . Ail signals, are + 3V if true. All outputs are rr.Llcvels capable of eight unit 
10ads~The ne\vdata leidy and datawlnsmitted signals arc positive pulses, approximately 2 ps in duration-, 

INOO 
INOI 

IN02 


