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A~MIY Prepnaraed byt R. . McMahon Pape 1 of 13
Tach Note II1-AB Date: 19 Stpbember 1965
Subjesets Interface: Contral

Progagnor Unit ~
Mrborne T/0 Unit

Gaperni:  The interface bwtween the Alrborne 1I/0 Unit and the Central
Procenanr Unit eonslats of the signal lines ag deseribed 1n Table 1.
Connactor aznd pin assignment for the interfnce are listed in Table 2.

Connectora ghall conform to Univae Drawing 7900947 and 7900948, and
oahles 1o Unlvac Draving.

Cnble length between the Central Processor and the Airborne I/0 Unit
shall not exaeed five (5) feot.
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Dostppaior Tines
Indoy Dealpnator Tinng _ 7 i ] 3
Channel
Nesgirnntor Linas 0 A
Matn Timing Pulpe Linse 0 12
Clioek Milans 0 B
Ap Saquenca Tdne 0 1
Hr SGequence TLinas 0 1
ﬂr Sagquance Lins 0 1
Intorrupt 4 Sequence Line 0 1
Sean Interrupd Tine 0 1

S S — i

Minetlon

e

Trannfera dntn 'rom tha Cantral Compuber to bLhe
ATR /0 tintt

Seleatn the functlon that the 1/0 4n to perform
nn dobopmlned by Lhe funebtlion aolde pontindned in
tha ecomputer instruection

Modifies the funetion that th@’I/O in to
perform in accordance with the’ﬁ‘portinn of the
computar inatruction.

Datermines whether Fxternal Interrupta should be
ennhled or disabled

Selectn ons of the 16 1/0 channels

S1pnalo from the Computer to provide timing for
the 1/0 Unit

/i Polaea from the computer to the T/0 unit for
timihg

Timing alpnal to the T/0 unit that slgnifien
that the computer 1a performing the Af sequence
of an 1/0 instruction

Timing aipnal to the I/0 unit that alpniflen
that the computer ls performing the B sequence
of an instruction £

Timine aipgnal to the T/0 unit that mlenifien
that the computer ls performing the D _ sequence
of an instruction £

Used to clear monitor Flip Flops.

Initiates the I/0 mcan cycle

¥ Lople Taval reguired Lo eanse the dralrnaled
foneblion to he performed,
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TruthiMo of

3:_,_‘ e B o | tarel Hiinas Fimebion

F b Cenmenes Line 0 1 Timing slpnnl te Lhe T/0 unil Lhal, albenlflon
HL‘!L t-hr" f.‘.l‘mf"‘f"n" !u‘.mlfl’”' r‘__‘.;(_'!_]f" 1?‘. ;H th
1/0 1 gequanen

P (8 Sagyenen §Line 0 1 Timing Hlpnnl bao tho I,’(‘! nntt Lhatl alpnittiag
Lhat the compuibor timing eyela 3o In the §/0
FE Oogqueneas

Fovminnis i ar Line 0 1 fnitintes the trrminntion of an netive T/0 Hurte

feal Limn olnek & pob EAT @ 0 1 Grion intercommmtar Lime onl popriatop

Oepenen ipe v

j AT I

L/ Uait Fonhin 1ine 0 1 Initintea tha 1/0 unmtbt Cor forbhor nctlon after
thi T/U mitt haa aoni Lhe p”m;ml.un- an Frlornnl]
Intnrrpl

Haalor Cinar 1ina n 1 Clonra a1l ncetive, monttor and priority eiveniina
an well nn tha daln ropiabor,

Pafa Topul Linen 0 30 Teanafera dabn from the 1/0 Unit th e the Coptread
Conyn {.f-"l"

Channed Doagipnator Lines 8] 2 Indleninn Lo the compmbar wvhieh of 4 1/0 ehanneal
L roquenting aoreien,

Manebion Deadpnntor 1ipnea 0 5 Fndleatea tin the computer vhieh oparating medn
hna been piven priority yithin the [/0 1nit

et Plip Flop Set Lipe ) k| Thin 1ine in aet vuhen an Fabernal Fonelion wl th
foree 1a boine porformad and Ta oleave] alen
aompleled,

Fat ~Jump Line 0 1 Intieates Lo the commbor Lhal tha lnffep 1g
not. actlive, and therefore the jimp condibion in
nrlt nn i1 g‘.[-'l el N

' ,

dennned Dala or interrupt Tine 0 1 Indienton Lo Lhe comulor whiech 1/0 Untt te
requeatine nevvleo, and vhether a dota vard o
T . Inberrapl, b 4e he Prioeoonnnd, Tha
Tnbter 1y deborm!ned hy timling,

Intarrupt -~ Tine 0 i Tadtentong bo bhe compmilor thet an Internal inte)
rupt e to bo precocned,

11 f » 7 |

fatn Tnput Line 0 1 Indienten Lo the commibor Lhat a Data werd
ig to be proceaned.
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Fuyoelion Code Trannintor 1lne Identdfleation = When the computer performs inatro ! lona

which Involve the 1/0 unlt the function rodn acetion of the inabivelion
1a daecodad and detarmines which of the Functlon eoda tranglator ILinan
hacome achive, This relntion is as shown heléw.

Instruetion peformad

13
17
62
63
6O
66
67
73
74
75

76

3
[
! I 62
' 63
I' 60
F 66
Gy
HA
" 74
I" 75
F 76

Aetive Interface Line

Qperand Interprebintion Desipnator Iineg =« Thege two coded 1inns contein Interpretation

InCormation for the I/0 imit in accordance wlth the followlng.

Inatruction baing Yarfoerd

(Munction Oode

Operand Interpretation
Designntor Code

Function performed
by 1/0 Unit

13

L

60,62,63

66

7
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one word FI' Bufler with mond te
one word FI' PBouffar
one word BF Ml ler with Forcoe

Y becomes addrens of nevt
Inotrue.

(Y). bocomen addreas of next,
1nn%ruc.

transfer tha contenta of the
charnel to atornpe addrean I

tranafar the interrupt word
from gtorare address 00520
plus ﬁ\to atorape addrenn Y,

¥ =0's; ¥ =79
u L
¥ =0%'g; ¥ = (Y)L
¥'= (Y) ]

Torminate input buffer on #ha
nﬁ].ﬂ\

Sea "Indax Depipnator Lineg"
heralin,

terminate output ufler on

channel {j\.



(Contined)
Tonatruetion balng performed Oparand Interpretsation Function petFormed by
(Munction Codns Designstor Code 1/0 Unit

L

1 Lnrminnhz the BF nffor on
channel /.,

2 terminate all buffers.

73 & '15 0 Store Y in the lowar ordaer

half of mltorape locatlion
00100 plus T l
]

i ntore tha Jower order 15 biln

of (Y) in the lower order hnlfl
of storare loeation 00100 plun

T
3 Stora (Y) in atorage loentinn

00100 plus 3

Y4 & 76 0 | Stera Y in the lower hnlfl of
atorape loentlon 00120 plua”)

1 Store the Jower order 145 hitn
of (Y) in tha lower order halfl
}g‘atornne loenkion 00120 plue

2 Store (Y) JE storapn Joention
00140 plus 7}

k! Store (Y) in ntornpe loentlon
00120 plun T

Chunnel Dondpnator Lines - These four coded 1ines contaln channel
information, to address any ene of the 16 I-0 channels (/4 channels per
I-0 unit). The correlation hetween code and selected chanmel ia

shown below.

Coded Linen Seleooted Channel Selected Computer
Bit 28 Bit 22 Dit 21 Bit 20 Within I Unit Channel
0 0 0 0 0 ) : 0
0 0 Q 1 i g ]
J Unit &6
n 0 ] 0 o | 2
0 n . 1 1 7 3
o | 0
EE;A”*“?”Wﬁ%&mw&miwser&&ai;;Q |
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(Continued)

Coded TLinog Seleetnd Channal Jalected Cemputer

Bit 23 Bit 22 Bit 21 Bit 20 Within I/0 Unit ] Channel
it 3 0 0 0 ¥
0 1 0 1 1 o
0 1 1 0 2 Unit 7 6

PO 2 1 1 3 7
1 0 0 0 0 B
1 0 0 1 1 9
1 0 b | 0 2 Unit 8 10
1 0 1 d 3 . = |
1 x ! 0 0 0 12
1 1 0 1 1 Unit 9 13
L 5 1 0 2 14
1 1 1 3 3 15

Andex Dealpnntor Tinea = These eoded 11nes are used to inform

unit to elther ennble or disable nll Internal or T

when a fanctlion eoda of 66 13 decoded,
then etther the internal

(wvhich 1s enabled dependa
Deatpnator (0ID) 1inag - 1 for Internal Interrupts
Intovrruptsa),

n 1 thon all internsl Intérrupts shall be disabled,
g coded for a 2

the 1/0
xternal Interrupts,

If these 1ines are all zero,

or the Txternal Interrupts shall be enabled
rand Interpretation
and 2 for Fxternal
If these lines are not nll zero and the OID is coded for

on the coding of the Ope

Ir the (0ID)
then all Taxternal Interrupts should be disabled, If

thesa Iinoa are nll zeros and the 0ID la coded for a 3, then the

oxteornal interrupt on channel ‘7" 1a enabled.
Iinen are not all zeros and thae OID

Interrupt of chnnnﬁl’j\ia dimabled.

Channel Desipnator Lineg - These two coded lines fr

to the computer indicate which of the 4

The coda~channel correlation is ap followa,

Converealy, 1f the
1s coded for a 3, then the external

om the 170 unit
channels is requesting service.

Code g Channel
Bit 1 Bit ©
0 0 0
0 i 1
1 0 2
1 } 3
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Funetion Deplgnator Iines = Thease five coded 1ines from the 1/0
llnit Lo the computer indiente which operntlon has beeon given priority

within ths 1/0 Unit,

The code ~ operstlon correlation is ns follows,

B

function Deslpnator Lines

Operatlion.

PBit # Bit 77 Bit 6 Bit 5 Bitv 4

0 o 0 o0 1
0 TR T R
0 0 0] 1 1
0 6 1 0
0 a 1 6 1
0 o 1 1 o
3 o 1 o0 o
1 o 1 o 1
1 1 0o 0 o

l

Fxternnal Interrupt

Input Monltor Interrupt

Output Monttor Interrupt

Input Buffer

Cutput Buffer

Fxternal Tunctlon Buffer

Fxternal Function Monltor Interrupt
Fxternal Interrupt (word ntorage)

Intercomputer Tims Out Interrupt

[}

Hemory Addross_Generation - Address pensration is provided by the twe

chnmmel desipgnater lines hnd by the Function desipgnator Iines. Bits

0 and 1 of the address are meneroted by taking the channel deaipnator
bits. Dits 4 through 8 are taken from the function designator

1inea. (Sea table 3)

Interfnece Volitage Levels - A voltape of # 3.0 # 0.3 ghall be defined
as a "one™ and a voltape of 0.0 * 0.5 shall be defined as a "zero%.
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R s CONNEGTOR FOR ° ;
* INTFRFACE SIGNAL DESCRIPTION—LACH.I/Q INTT ¢ PIN ‘ PIN S1GNAL
Fode bkl UyTT [UHLT FULTTIONIG yo, CONNECTOR | NUMBER SOURCE
| : ; ;
£, CLOCK PULSES .. - o
i Twisted Pair (f1 J13 | J14 | J18 | J20 20 TIaT 27 Computer
¥ : . Gnd f.J13|J14 | J18 |J20f - o8 J1L 28 Computer
£ Twisted Pair g2 Ji3 1 J14 § J18 'y J20 2 J11 . 29 Gomputer
E ; cGmd v § J13 | J14 | J18 | J20 130 s 30 Computer
i ‘Tyisted Pair @3 J13 | J14 ¢ J18 | J20 .35 Jll 35 Computer
B L Gnd J13 1 J14 | J18 jJ20 36 J11 - 36 Computer
{ . Twisted Pair @4 £J13 J14 § J18 | J20 43 TR i 1 43 Computer
‘ b Gnd J13 Jlﬁ J18 {J20 A g B R A Computer
Af SPQUFNCE LINE | J13 | J14 | 318 | J20 10 J11 10 | Computer
Bf siQUFNQE LINF J13 { J14 | J18 {J20 11 J11 12 Computer
Df SEQUINCE LINE £ J13 § J1, § 718 {720 12 Sl 12 Computer
| INTERRUPT A SEQUENCE LINE | J13 | J14 | J18 |J20 13 J11 13 Computer
. SCAN INTFRRUPT LINE J13 § J14 | J18 | J20 14 : J]i 12 Computer
' T/0 1 SFQUENCE LINF Ji3 1 J14 L 018 | J20 16 J11% & 16 Computer -
i . ; y i
I1/0 II SEQUENCE LINE J13 | J14 (| J18 }J20 17 J1l 17 Computer
| TERMINATF. BUFFFR LINF J13 1 J14 { J18 |J20 .18 J1l 18 Computer
NOT T/0 I STQUENCE AND 713 | yu 1 18 120 19 71 19 | Computer
RFAL TIME CLOCK LINE - :
I/0 UNIT ENABLE LINE J13 | J14 | J18 }J20 15 J11 15 .Computsr
MASTFR CLFAR '
Twisted Pair MC J13 1 J14 1J18 (J20 20 J11 20 Computer
Gnd J13 § J14 JlS J20 21 J11 21 GComputer
TEMP. FAULT J13 41 J11 Lk /0
?
| s
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LN L, LTI AL L Ly
: CLONIPGTOR FOR :
TFRFACE SIGNAL DESCRIPTION—LACH.T/Q INTT & PIN ‘ PIN ] 1 SIGNAY,
A N HREALE T (L UNIT UNTT [ ULLTTURTS o, CONNECTOR |NUMEER |  SOURCE
- CHANNFL DESIGNATOR LINFS
to Bt 0.of 8 Reg. | 99 | J11 | ous foLy 39 J9 39 1/0 Unit
_ to.Bit 1 of S 'Regii |:J9° ) a1 ) 015 {J17 .40 Jo 40 170 Unit
- TUNCTION DRSIGNATOR LINFS '
to Bit 4 of S Reg.. | 99 |J11 | 515 |s17 41 J9 241 I/0 Unit
to Bit 5 of 8 Reg. | J9 |J1l {715 {Ji7 L2 J9 42 I/0 Unit
to Bit 6of S Reg. | J9 |J111{d15 {Jg17 45 J9 45 I/0 Unit
to Bit 7 of S Reg. { J9 [J11 |J15 (J17 46 Jg 46 x/m it
to Bit 8 of S Reg, | J9 |J11 {J15 {J17 AT Jo 47 I/0 Unit
FORCE FLIP FLOP SET ILINE - | J9 |J11 | 115 {717 |28 J9 |28 I/0 Unit
NOT JUMP.LINT 39 a1 lots o |ids0 79 3001 1/0 Unit
°CATWID DATA OR INT?RRUPl d9 1J11 §j15 bJ17 ‘36 | Jo 36 /0 Unit
j - ! J9 - R I/0 Unit
DATA INPUT IINT, J9 1 J11 fg15° [J17 243 3 : 43 1
; ; | i 1
INTFRRUPT LINE J9 | J11 {J15 J17 bty J9 4k 11 I/0 Unit
DATA'INPUT LINTS |
Bit 0 J9 tJi1{o1s o1y 1 J9 1 I/0 Unit
Bit 1L J9 {J11 {J15 {J17 oy J9 9 1/0 Unit
.E;t 2 J9. | J11 §J15 {J17 3 J9 3 I1/0 Unit
it 3 ;095 31 s a1y 4 J9 L 1/0 Unit
Bit 4 J9 | a1 s |y 5 J9 5 1/@ Unit
: B:.Lt 5 d b e LG i b 6 J9 6 1/0 Unit
Bit 6 J9 O JLL | g1 |31y 7 J9 7 ¢/b Unit
Bit 7 J9 {J11 | J15 {J17 8 J9 8 1/0 Unit
Bit & J9 | J11 {J15 [J17 "9 Jo 9 1/h Unit
' Bit 9 J9 J11 ¥ 715 W1y 10 Jg - 10 1/0 Unit
Bit 10 JI5 111 Vs sy 11 J9 ik 1/0 Unit
Bit11 J9. 1013 1 71 7 Loy 1.2 Jo 12 1/0 Unit
Bit 12 J9 | J1L | J15 |17 13 J9 13 I/0 Unit
Bit 13 J9 §J11 | J15 {717 14 J9 14 1/0 Unit
Bit 14 Jo- 1 J11 | 715 - {717 15 Jo 15 1/0 Unit
Bit 15 J9. | 711 4J15 {417 16 J9 16 1/0 Unit
" Bit 16 J9 {J11 |J15 117 15 J9 17 I/0 Unit
Bit 17 J9 | J1l | J15 oy 18 J9 18 §.-I/O Unit
Bit 18 [ g9 |J11 |15 |01y 19 J9 19 § 1/0 Unit
Bit 19 | J9 | J11 |J15 [517 22 J9 22 1 1/0 Uni
Bit 20 J9 | J11 jJ15 |J1v 23 Jg 29 1557 J00 s
Bit 21 | g9 |1 {Jis |77 2, J9 24 | 1/0 tnd
pit 22 | g9 | i1 |m;5 | 25 J9 25 1 1/ Uns
Bit 23 | J9 |51 |55 17 26 39 2% 5 1/0 Tt
Bit 24 J9 | J11 {J15 (717 31 J9 31 1/0 Uni
Bit 25 | J9 | Ji1 {715 |J17 32 J9 32 1/0 Tnid
ik 24 J9 ) 1L} S L 13 10 33 3820 B O L



L GERTRAL GotrurEr_ (L 1) L AR 1 /00T 6,7, 0,0
COMFCTOR FOR '
v / i ¥
VHEYFRIACE BTGHAT tescrRIPTToy--EAGL LAO HNLE o 8 PIN i A1ANAT,
S _ WY IR H”“ T wo. COMEGTOR | MU SO
(DATA THEHT LIRS, GORT. )
1 J1 J11 JINE 0 kY J9 17 ARINE
R o Jo Lot st g V7 19 o cFe il
PLY 29 JI L S T 1 J9 It 0 Ui,
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N ) f\_r_ifh-r-r:n Funetion
Hite R 7 6 5 A 3 2 1 Ty

0 0 0 0 1 n ) Fxternal Interrupt

0 G 6. 1 0 St; ;,’: Input Monitor Interrupt

0 0 0 1 1 g ;r;; Output Monitor Interrupt

0 0 1 0 0 ® ng"' Input Buffer

0 0 7 ) 9] 1 g” Output Puffer

0 0 1 1 0 T‘“xternﬂi Function Puffer

1 0 1 0 0 Txternal Function Monitor
Interrupt

1 0 1 0 1 Fxternal Imterrupt (word
Storage)

1 1 0 0 0 Intarcomputer Time Out
Interrupt

 Bits 2 and 3 are encoded {rom the four

"Seanned Data Tilnes®™,

TABLF 3

{one from sach I/0 unit)
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