
• Provides the logic to request and gain control of the UNIBUS 

• Used to arbitrate for DMA or interrupt mastership 

• Bus receivers and drivers compatible with UNIBUS 

• Used to devdop UNIBUS interfaces £or~riph~ devices 

• Description 
The neon is a 16-pin, dual-inline packagt';(DIP) used in the~lopment of device interfaces for 
the UNIBUS. It contains the logic required to perform interrupt bus requests (BR) and nonproces­
sor direct memory access (DMA) requests to gain control;Qf~ UNIBUS. 

Input signals from the UNIBUS are' ~i~ by high-impedai18erectivers on the DC013 and signals 
from the neon to the UNIBUS are supplied by hi.gh~~nt, open-collector driver outputs. The 
signals levels between the UNIBUS and the DC01.3ak compatible. The input and output signals 
between the device and Dcon are TTL levels. 

The neon circuits includes bus grant logic, bus busy logic, and slave acknowledge logic. The 
simplified logic diagram of the DC013 is shown in Figure 1. 

BUS NPR 4 

STEAL GRANT ~3~=:l:>-.:n 

REQUEST 1 1+"""!~~r),....,.-hd 

BUS BG/NPG .5 
IN 

CLR SACK 15 
ENe 

Figure 1 • DC013 Simplified Logic Diagram 
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• Pin and Sp~tio1\S 
The input and output pins and power and ground connections of the DC013 are shown in Figure 2. 
Table 1 provides a summary of the signals defined in the following paragraphs. 

REOUEST Vec 
BUSSSYN CLR SACK ENB 

STEAL GRANT MASTER CLR 

eUSNPR IN IT 

BUS BG/NPG IN SACK 

BUS BG/NPG OUT 6 MASTER 

BUS SACK BUS BBSY 

GND BUS BR/NPR 

TOP VIEW 

Figure 2 • De013 Pin Assignments 

Table 1 • DC01.3Pin and Signal Summary 

Pin Signal Input/Output De£inition/Function 

1 REQUEST input I Request-Asserted to request that the DC013 begin 
arbitrating for mastership of the UNIBUS. 

2 BUS SSYN input' Bus slave synchronization-Asserted by the 
UNIBUS slave to indicate that it has completed the 
operation requested by the master device. 

3 STEAL GRANT' inpuf Steal grant-Used only when the DC013 is permit-
ted to win bus mastership. 

4 BUSNPR inpue Bus nonprocessor request-Used only when the 
DC013 is allowed to win bus mastership and the 
steal G~nt feature is enabled. 

5 BUS BGjNPG IN input> Bus grant/nonprocessor grant in-Provides the 
appropriate UNIBUS grant signal to the DC013. 

6 BUS BG/NPG OUT output' Bus grantjnonprocessor grant out-Transfers the 
appropriate grant signal from the DC013 to the 
rep1aining devices on the UNIBUS. 

7 BUS SACK output' Bus sele.ction acknowledge-Indicates to the 
UNIBUS arbitrator thllt the DC013 acknowledges its 
selection as the next master of thlj UNIBUS. 

8 GND input Ground-Common ground connection. 
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Pin InPUt/Output 

9 . BUS BR/NJ?R O\ltpue 

10 BUS·BBSY input> 10000tput} 

11 MASTER output! 

12 SACK output! 

13 INIT input! 

14 MASTERCtR input l " 

15 CLRSACKENB input! 

16 Vee input 

IP'Llevd 
2Wgh~irnpedance UNIBUS input 
;open<cllector UNIBVS OUtput 

UNIBUS Signals 

'.~ 
DefmitionfFunctiOn 

~us requestlnonprocessor reguest out~I~te" 
that the DC013 has. heen requestfd by. the 
Rl!.oUJ¥~ intmtsignal tci,atbitrate for milStershlp of the UNWYS.· ; . . 

Bus bUSY1T1A~.an ipput,iti1llq~ms the DeOll~th~, 
the gm:ent;, ;mas~ bas completed it~ use.~ the 
UNlBU$..As. ~01;l:tP1J1:, it allows theD;C!lU ,to 
indicate iliat (t~b«:Ci'Qme~e cutrent hU,Sl1l3S~. 

Master-Asserted when the Deon is the current 
. bus master and is asserting the BUS BffW',stgp.ai. . . 

<, ' -",.i' " -,-. ,~~-"~,~ •• ,",,,, -,., ~i ' _' "' '"' "~to " 'F _'C',_:' 

Sdection acknowl+-Asserted when, • .thenc.e13 
js~s~erting thqi~I~St{ signal to 1lCknowl~ \ts 
selection as '.1 - ~~.cf the bus.. .: • 

M~\ier"'cIeh"'::':Asserted to alloW the BUSrSSYN 
input to cleh thi:?OC013.' I 

c" .'--

BUS SSYN-Asserted by the UNIBUS slave to indicate that it-haS completed.the opetl\ticn 
reqested by the master device. When the:OCfll;;;i$' used;to winintermptma$tet$hipjtrus inp\lt 
signal indicates that the processor has accepted~~qterruety.ect;oran&$lQ'>VS the PCQP to~~a.~ 
the bus. When the DC013 is used to win DMA mastership, this input may be directly connected to 
the UNIBUS or to other logic within the master device. 

STEAL GRANT-When the DC013 is used to win interrupt mastership, ,ws:input:signfd:aHowsi1) 
to steal and reply to an interru,p~8rant ip.teJ)dedfoT!\nother devi~e, connecte,d to the UNIBUS. This 
feature can reduce the civtmill DMAktency. . . . '.. . . 

BUS NPR7""'When the steal grant fea~isenabled and theOC913 requests interrupt lll~tet:ship, 
thh> input inf()rms theDC013 that a. DMA 4evice is requestingus~ of the bus. '.'" 

BU,~ BG1NOOlN.",.. When the DCOn, req\l~tsi~tetrupt '~~~rship, this ~PUt connects to the 
appropriate BUS BG7 through BUS BG4 input. When requestingDMA mastership, it col1n~s tp 
the BUS NPG input. 

BUSBG/NPG OUT-When the DC031 requests interrupt mastership, this output connects ro the 
appropriate BUS BG7 through BUS BG4 output. When the Dcon requests DMA mastership, it 
connects to BUS NPGoutput. 
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- neon 
BUS SACK-This output indicates ~p the. UN.~USarbitl'3to! that. the ncon acknowledges its 
selection as the next master of the UNIBUS. 

BUS BR/Nplt-This output indicates that the Deon has been requested by the 'REQUEST input 
to arbitrate for mastership of the UNIBUS. If the DCOl} is requesting interrupt mastership, this 
output connects to the appropriate UNIBUS line BOS BR7 through BUS BR4 output. If the Dcon 
requests DMA mastership, the output connects to the UNIl3USBUS NPR line. 

BUSBBSY-After the DCOl} has been granted next bus mastership, it must wait for the current 
master to complete its data transfers. This input informs the DCOl} that the current master has 
completed its use of the UNIBUS and provides an output from the DCOl} to indicate that it has 
become the current master of the UNIBUS. 

Device Signals .... 
REQUEST -An input from the device to request that the DCOl} begin arbitrating for mastership 
of the UNIBUS. 

MASitlt-This output is asserted when the Dcon is asserting the BUS BBSY signal indicating 
that the DCOl} is the C1,1l"rent master of the UNIBUS. If the DCOl} is requesting interrupt 
mastership, this output indicates that the interrupt vector from the device should be transferred to 
the UNI.f,lUS data lines. If the Dcon is requesting DMA mastership, the output is used to trigger 
tha data transfer logic of the master device. 

SACK-This output is asserted when the DCOl} is asserting the BUS SACK output to acknowledge 
its selection as the next bus master. 

INIT - This input initializes the logic in the DCOl} to end the bus cycle initiated by the DCOl}. 

MASTER CLR-This input allows the BUS SSYN input to clear the Dcon logic. The use of this 
input is optional when the DCOl} is used for DMA transfers. 

! 

O;O:C""t""'R""'SA:-:-;OC""K""E="N<"'n""-This input causes the the DCOl} to deassert the BUS SACK output if the DCOn is 
also asserting the BUS BBSY output. It allows UNIBUS arbitration to resume when the. Dcon 
becomes bus master. When the Dcon is requesting DMA mastership, this output may be used to 
delay UNIBUS arbitration during multiple data cycles. During the last data cycle, the the master 
logic should assert the CLR SACK ENB input to the Dcon to allow the arbitration to be resumed. 

Power and Ground Connections 
Supply voltage (Vee): Connects to the 5-Vdc power supply 

Groun.d(GND): Common signal and voltage ground 

• Functional Operation 
The followmg descriptions assume that the reader has a knowledge of the operation of the 
UNIBUS. Refer to the PDP-ll UNIBUS Processor Handbook PDP.l1/84, PDP-ll/44,and PDP-ll/24 
(Digital document no. EB 26077-41) for a more detailed description of the UNIBUS operation. 

Typical UNIBUS interface implementation of the Deon for interrupt and DMA data transfers is 
shown in Figure 3. Request and grant signals thatare notused are wired through the interface and 
canbeuied by subsequent devices. 
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UNIBUS 
ARBITRATOR 

<TOOTHER< 
DEVICES 

Th~signalsdesignatioqs;~O\Vn in merx:911~nt!()t lo~c ri#~l;~t:~~~eded bya"13US" 
d~~natiQn COr,m~ tn. t~e UNIBUS, lfu~./rhe~~OHcontilins );l;i~ 'cQ~ttollo,gic reqUired~~t 'a 
deVice tohe!:otJ}~bus~ter.. A. busm~t~t # feq~~t ahd gai~c~nft61 or clle.UNtBUSto tmri~et< . 
interrupt'~Ctots ~rdatk .. ". < ,<.' < «< . « ,< «" < «< '. ':" ' 

The two ~s:9t ~uests<~ba~ canJ~~~~~~the<in~rrut~~s~~u~t (B~),apd~ 
memory acc~(D~) no~ptp~sQtregu~st,(~):< 1\, .~~.,.< t,~suse?rtfiebU$ .• to 
transfer data O~Vectots+hroll~ a,I1'intep1:lpt~tia~sa. ~R to'~~a ,'. ' .. ,.,.' . Wtill.aCPU br oonthjlleir.j\ 
BR results m aprocesSOl' interrupt and the request, gnlnt, ancI aat~·ttaiuifer constirutti liniliterrupt 
transaction. Only one interrupt transaction may be executed under a single grant. 

The NPR is assigned the highest priority and solicits the use of the data section of the bus to 
transfer data between a device and memory without active participation6f t1ilf'processOt;A~aMce 
that .requeststheuse of t.be bus'Seu!l$ an Nl?R;to theatbitrator in.~ CPU\Vl:u!n .thedevioe is re.ady 
to transfer data. . 

The assertion of the REQUEST input initiates a priority tran&fer sequence and is awned totneD 
input of the Take Grant flip-flop. This flip-flop ensures that only one ptiority transfer sequence is 
initiated for each REQUEST input. 1£ the requesting device is not presently bus~askr. ~BBS¥ 
flip-flOp is ,not ·set.Foreach request;the· iREQWs.T.signal'l7lli1Sl:bl:'Iltgated and again asserted 
beforeanothercyde cahbegill; 

The state of the Bmt3BSYsigna! deteftnlnes~~et thereceiy~'b~s ~t'sigiia! (BUS BGfNPG 
IN)istran~terreslto'thetlexf'qe\1ce or is ~eeV~·hSrthe.~w~~ijngdemee:TfBUSBBSY is not 
asserted, the logic accepts the gt'aht.lf IIDS ~1fs:*J,.sSerted.'th'e:~t ispass"&l'toanother device 
of the same priority leVel. ,. ... . , 1.e' . 

The BUS BG/NPG IN signal clocks the 'lake Grant and Steal Grant flip-flops .. With the REQUEST 
input asserted, the Take Grant flip-flop is set or if another device is asserting the BUS NPR input 
and the STEAL GRANT input is asserted, the Steal Grant flip-flop is set. Either flip-flop when set 
disables the bus grant driver and negates the BUS BG/NPG OUT signal. When the grant is 
accepted, the SACK flip-flop is set after the 75 ns delay from D2. The delay D2 ensures that the 
Thke Grant and Steal Grant £lip-flops have time to respond to the BUS BGfNPG IN signal before 
the SACK flip-flop is clocked. When the Sack £lip-flop is set, the BUS SACK output is asserted and 
the arbitrator is allowed to negate the grant after aminimum of 75 ns and the bus request signal 
BUS BR/NPR is negated. The BBSY £lip-flop is set when the clock input conditions have been 
satisfied. This occurs when the 'lake Grant and Sack £lip-flops are set and the BUS BGfNPG IN, 
BUS SYNC, and BUS DBSY signals are negated. 
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The BUS BBSY and MASTER signals are then a.ssertecl The BUS BBSX,signal holds the bus for the 
master to perform the data and/or interruptVectort~sfers. The MASTER signal may be used by 
the master to initiate a data transfer or an interrup~.sequence. It may also be used to enable the 
appropriate data or interrupt lines. 

When the requesting device completes the transfer; it asserts the MASTER CLR input. When the 
MASTER CLR and BUS SSYN signals are asserted to indicat;e that the transfer is complete, the 
BBSY flip-flop is reset. This negates the MASTER output and after a delay of SO ns from D4, the 
BUS BBSY output is negated. 

Delay D3 ensures that the external bus interrupt that is driven by the MASTER output is asserted 
before the SACK flip"flop is cleared. The SACK flip-flop may be reset when the bus grant on the 
BUS BGfNPG IN input is negated. 

Asserting the INIT input clears the BBSY flip-flop if the bus grant signal BUS BGfNPG input is 
negated. 

A ·dt;!Vice not requesting the QUs may assert the STEAL GRANT input to improve NPR latency. It 
then receives an BUS NPR input followed by a bus grant signal BUS NPG IN. It blocks the bus grant 
intended forp. another device and asserts the BUS SACK signal that causes the arbitratotto negate 
the bus grant signal and stop the arbitration. The negation of the BUS BGfNPG IN signal resets the 
SACK flip-flop. . 

A g,evice close~fo the arbitrator may assert a BUS NPR signal before a grant is issued to a device that 
previously made a bus request. The arbitrator first honors the'NPR and issues an NPG. When the 
NPR device has completed its transaction, the arbitrator issues a bus grant to the original device . 

. Interfadng Techniques 
The De013 control logic is used to develop device ·interfaces ·to generate bus interrupt and 
nonprocessor request. The following paragraphs describe the use of the DC013 and standard 
circuits for typical interface applications. 

Bus Request Logic 
A typical BR UNIBUS interface using the DCOn.and standard les .for the bus drivers and receivers 
is shown in Figure 4. This circuit generates one interrupt vector address and transfers the address 
and data to the UNIBUS. The 8641 lCs can be repla,ced with two DC021 Octal Bus Transceivers. 
The interrupt vector from the 74157 lCs is multiplexed with the data lines from the device. The 
address is selected by inserting and. removing jumper leads (V2 through V8). MultipleXing the 
inputs before the bus drivers reduces the total UNIBUS loading of the device. 
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A bustequest is initiatW bya device when an. interrupt is required. The INT ENB signal~norrrlfilly 
produced by a bit in the centrol and status . ofthede\l'ice:,~nthe INT ENB<and the ~NT 
inputs ttom the dciriceare asse~a,the' . input~\~l)ec~13 is. assert«ito irlitiatea 
priority transfer sequence on the UNIBUS. When the device reCeives.the grant, the MASTER 
output is ~seI:tedand.hegin~ the irlterruptsequence,; 
The master device negates both the SELECT an(HN inputs to disable the UNIBUS tranSceive£li for 
theD<:01:00> and D< 15:10 > lines. , 
Wh6n the SELECT input to the multiplexer is negated, the A' iiiptti's . are trallsferredto the bus. 
When the SELECT input is asserted, the B inputs arettansferredto the bus. 

The asSertion of theM.ASTER 'outputdriablestheSEL inputs to' the mUltiplexers, enables the 
outputS()£ tbebus transceivers linesBUSn < 09:02>and,aft<!f.~ay,itenables the remaining 
input to the $a~e thatgeneratestheBUstN'rR output; The intertapt vector is therefore available 
before the interrupt is requested that complieS wfththe·busspecifkations. When the processor 
receives the BUS INTR signal, it reads the vector information on the bci and asserts thelJtiS"im'SY 
signal. The device receives this signal, deasserts the MASTER output to terminate the vector, and 
deasserts the BUS INTR output. After a delay of 80 ns, it deasserts the BUS BBSY output. 
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Nonprocessor Req~tLogic 
A typical DCOn UNIBDS interf~~'cirq.Ut for use with a NPR device is shown in Figure 5. 

+5V 

--+<r----, 180 
6 '::-:aU""S"'"N=-:PG""'O""'"U=T 

aUSSACK 

BUSBBSY 

Figure 5· 'Deon Typical NPR InU:r.face Circuit 

When an NPR transfer is required, the requesting device asserts the NPR REQ input. The arbitrator 
recognizes this request and issues a nonprocessorgrant by Ilsserting the BUS NPG IN input. The 
requesting device blocks the grant from being transferred to the next device interface and 
acknowledges the grant by asserting the BUS SACK output. With this signal asserted, the arbitrator 
negates the grant' and stops the arbitration process; With BUS SACK: asserted, the arbitrator 
negates the grant and stops arbitrating. When the requesting device receives the negation of the 
BUS BBSY,BUS SSYN, and BUS NPGsignals, itassetts .the BUS BBSY output,becomes bus master, 
and initiates the data transfer. 

The NPR MASTER output, asserted when the BUS BBSY signal was asserted, is used to drive the 
external circuits. When the data transfer is complete, the device negates tq.e. NPR REQ input to 
relinquish the bus mastership. The NPR REQ input connects to the INIT input (13). Once a request 
is initiated, the NPR REQ input must ,remain asserted until the data transfer is complete to prevent 
the premature termination of bus mastership. ~ 

TheStel!lGran~flip;.flop is disabled by connecting the "'$T""'E,.-A""'L'"""G""RA....,..,N ......... T (3) and:aUS NP~(4) inputs 
to.3 V. The aus NPG inputjs held asserted by the resistor network. The CLR.SACK ENB (15) is 
ass~ted and the MASTER CL;R input is. negatep by the ground c:onnectiqn that all~ only one bus 
cyc1~ for each requ~st. Fo):' morethan one~a,~Cycle, theC~R SACKI':NB input c;anbe held negated 
tintilthebeginning pf;the last.Qus cycle. . . ." .. . . 
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- neon 
An interrupt request cannot be performed by a device that has become bus master through an NPR. 
In most NPR applications, an interrupt request usually follows the completion of a set of NPR 
transfers. This interrupt may be used to notify the processor that the NPR transfers are complete or 
that an error has occuxred during the data transfet: 

BusLoarungCo~Uon 
A typical device interface that uses a Dcon for NPR control and a Dcon for BR transfers is shown 
in Figure 6. The UNIBUS loading for the BUS SACKand BUS BBSY outputs can be reduced by using 
the wired-OR configurations from theDC013 outputs as shown. 

NPRREQUEST DC013 SUSNPR 
+5V 

SUSNPG IN BUSNPGOUT 

BUS SACK 8641 !IUS SACK 

NPR +5V 
CONTROL UNIBUS 
LOGIC TRANSCEIVERS 

BUSBBSY BUSBBSY 

NPRMASTER ENB2 

SR REQUEST 
DC013 BUSBR 

BUSBG IN BUS BROUT 

BUS SACK 

BR 
CONTROL BUSBSSY 
LOGIC 

BIl MASTER 

Figure 6· DC013 BR and NPR Wiring Configuration 

. Specifications 

The mechanical, electrical, and environmental characteristics and specifications for the Deon clJre 

described in the following paragraphs. The test conditions for the electrical values are as follows 
unless specified otherwise . 

• Supply voltage (Ved: 5.0 V ± 5 % 
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Absolute Maximum Ratings 
Stresses greater than the absolute maximum ratings may cause permanent damage to the device. 
Exposure to the absolute maximum ratings for extended periods may adversely affect the 
reliability of the device. 

• Supply voltage (Vee): 7.0 V 

• Input voltage (Vt): 5.5 V 

• Ambient temperature m>: O°C to 70 DC 

• Storage temperature ('Is): -65°C to 125°C 

Recommended Operating Conditions 

• Power supply voltage (Vee): 5.0 V ± 5% 

• Supply current (led: 140 rnA (maximum) 

• Relative humidity: 10% to 95% (noncondensing) 

dc Electrical Characteristics 
The d~ electrical parameters of the Deon for the operating voltage and temperature ranges 
specified are listed in Thbles 2 through 4. Thble 2 lists the specifications of the TTI.. input and 
output circuits that do not connect to the bus. Table 3 lists the specificatiorts for the high­
impedance receivers that connect to the UNIBUS. Thble 4 lists the dc specifications for the open­
collector driver outputs that connect to the UNIBUS. Refer to Appendix C for the test circuit 
configurations referenced in the tables. 

Thble 2 • DeOn TTL Input and Output Parameters (nonbus) 

Parameter Symbol Test Condition Requirements Units Test 
Min. Max. Circuit 

High-level VIII 2.0 V Cl,C2 
input voltage 

Low-level V1L 0.8 V Cl,C2 
input voltage 

Input damp VI Vcc=open -1.2 V C3 
voltage I,=-18 rnA 

High.level VOll Vec=4.7 V 2.7 V Cl 
output voltage 10=-1.0 mA 

Low-level VOL Vcc=4.75 V C2 
output voltage 

pin 11 Io=20rnAl 0.5 V 
pin 12 Io=2 rnA 0.5 V 

4·278 Confidential and Proprietary 



- DC013 

Parameter Symbol Test Condition Requirements Units Test 
Min. Max. Circuit 

Input current II Vcc =5.25 V 1.0 rnA C3 
at maximum VI=5.5 V 
input voltage 

High-level 1m Vcc =5.25 V C4 
input current Vr=2.7V 

pins 13,15 50 ~ 
pins 1,14 100 pA 

Low-level In. Vcc =5.25V C5 
input current V1=0.5V 

pin 15 -0.55 rnA 
pin 1,13,14 -1.1 rnA 

Short-circuit los Vi;c",,5.25V2 C6 
output current 

pin 11 -40 -100 rnA 
pin 12 -5.0 -45 rnA 

Supply current Icc Vcc =5.25 V 140 rnA C7 

lRequires a load current of 70 rnA at pin 10. 
'Not more than one output shall be short circuited at a. time and the duration of the short shall not 
exceed 1 second. 

lable 3 • DCon High-impedance Bus Receiver Parameters 

Parameter Symbol Test Condition Requirements Units Test 
Min. Max. Circuit 

High-level Vm Vcc=4.75V 1.53 V Cl,C2 
input voltage Vcc=5.25V 1.70 V 

Low-level VIL \'c£=4.75 V 1.30 V C1,C2 
input voltage Vee=5.25 V ·1.47 ·V 

Input clamp VI Vce=4.75V -1.2 V C3 
voltage 11=-18 rnA 

High-level 1m Vce=OV 40 ~ C4 
inputcurrent* VI=3.8 V 

Vcc =5.25 V 40 IJA 

pin 10 Vcc=OV 40 pA 
pin 10 Vee = 5.25 V 65 pA 
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Parameter Symbol Test Requirements Units Test 
Condition Min. Max. Circuit 

Low-level IlL Vcc=OV -10 IlA C5 
input current* V1=O -10 IJA 

Vcc =5.25 V 
VI ",,0 

pin 10 Vcc=OV -10 IlA 
VI = 0.5 V 

pin 10 Vcc=5.25 V -10 tJA 
Vr=0.5V 

* All pins except pin 10. 

Table 4 • neon Open-collector Bus Driver Parameters 

Parameter Symbol Test Condition Requirements Units Test 
Min. Max. Circuit 

Output reverse IoH Vcc=4.75 V 25 tJA Cl 
current* Von = 3.5 V 

pin 10 65 ~ 

Low-level VOl. Vcc=4.75 V V C2 
output voltage Link = 70 rnA 0.8 V 

I,;'k == 16 rnA 0.5 

* All pins except pin 10. 

ac Electrical Characteristics 
The input/output signal timing for the UNIBUS request logic is shown in Figure 7. The transient 
specifications for the signals are listed in Table 5. Refer to Figure 8 for the load circuits used in 
measuring the TTL outputs and open-collector outputs. Refer to Appendix D for the voltage 
waveforms used in measuring the propagation delays. 
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BUS BG/NPG IN . 

(MAX) 35nij 
BUS BR/NPFl 

INIT 

BUSBBSY 

BUSBBSY 

Figure 7 • DC01J Signal Timing Sequence 

Table' • DCOl3 ac SiP 1hmsient Specifications 

Signal Input Voltage Parameters (ns) FaUTime 
Rise Time 

REQUEST Oto3 !II! 15 !II! 6 

CLRSACKENB Oto3 ::I!! 15 !II! 6 

MASTERCLR Oto3 !II! 15 ::I!! 6 

INIT Oto3 !II! 15 !II! 6 

BUSNPR 1 to2 !II! 10 !II! 10 

STEAL GRANT lto2 !II! 10 !II! 10 

BUS BG/NPG IN 1 to2 !II! 10 !II! 10 

B'OSSSYN 1002 !II! 10 !II! 10 

BUSBBSY 1to2 !II! 10 !II! 10 
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Vce 

FROM ~on 
OUTPUT 

TEST 
POINT 

LOAD A-OPEN-COlLECTOR CIRCUIT 

FROM 
OUTPUT 

TEST 
POINT VCC 

R1' 

ALL 
DIODES 
FDn7 OR 
EQUIVALENT 

LOAD B-TTL EQUIVALENT CIRCUIT 

'Rl IS 280n FOR PIN 11 AND 2Ul FOR PIN 12 

Figure 8 • DCOlJOutput Load Circuits 

Mechanical Configuratton 
The physical dimensions of the De013 20-pin DIP are shown in Appendix E. The materials and 
construction of tbe DIP are defined in Digital Specification A-PS-210002-GS. 
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