WEEK 2 PDP1l/4@
TIME MON | TUES WED THURS FRI
@ADD|INTRO TO KOoll KDLl LOGI\C | LOGIC
A PROGRAM FLOWS
DEVICE. FLOWS g ANALY S!S |ANALY SIS
SuB DiIsPLAY | PowER UP | DATAXFER
T g s ROLES | power pwM| BR SEO
BLOCK STACK QVFW
DIRGRAM | MICRO KDLl  {opa g NPR DEQ
USRGE
BRANCHING CONSOLE
100 OPERATIOMS
1200
1393 U Koll KDL | proBiEM |MM-LL |
WOR D FLOWS FLOWS
TISOLATIOn | MEMORY
FORMIRY. e € SERVICE 3
14_@@ CLOCK. CKT INGLE TR?’%PS; EfCK PLANE
BRI ChOCKING
KMLL
' TROVBLE
1.5@@ MUX > SHOOT MG
& LAD LAR LAR
GPR ADRS 4
16@D | switew
TwTRO
TO KDL
170@ ~— &E;isw
COORDBE
CRITIG UE
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(‘orrccTioN SHEET

1- CHANGE DOPPT (SHEET f) Flows FROM DisPLAY D TO DisPuAy RIsE]
2.- ADD THE TERM BUT @& TO CON1q (SHEET 1) FLows
3- RIVISE MCDOLE UTILIZATION WMILA BASIC<FL OPTioM EL

¥ - BE MCR LOw S=UFR 1HPUTL ARE REVERSED
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DAY |
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MICRO - PROGRA Ay
JNTROOUCT 70W .

SYSTEM SOFTWARE

PROGRAMS

\ ROUTINES

\IN STRUCTION

MICRO-PROGRAN | ExEcuTEs ALL POPIL/ug
INSTROLCTIONS

FETCH ,STORE ETC

Miceo
sTrRucTion| BA<« RIpc]

MKRO
Clk BA

2-Y



KIm-11A SUBCOMMAND LIST

GENERAL REGISTERS

RIF (3:6) = #¢
. - og

i
I
!

I
: .
: =16
RIF (3:4) =1'r88

ARTTHMETIC LOGIC UNIT

AM (15:0¢)+—R(15:00)

BIN(15:08@)=<—BREG(15:9¢
BIN(15: @@ )<«—BCON(15:9¢
BIN(15:@8 )=—BREG(15:@8
BIN (@7 : ¥ )=—BREG (47 : 8¢
BIN (15:8 BREG (@7 : 9@
BIN (@7 :0% )«—BREG(15:28
BIN (15:0¢ )«—BREG (@7:2¢) SEX

BREG (15: ¢/¢ ) «—DMUX (15 :8¢)

ALU output

D(15:@%)+—ALUout (15:2%)
DMUX (15 : @@ ) =—D 15:91;3;
DMUX (15: 0@ )=—R (15 : 3@

DMUX (15: %% )=—BUS D (15:9%)

CONTROL AND TIMING

BUS C (1:0)=—¢
W b -]

Wy

._*_3

CLKOFF -a—1

RA (3:¢) «RIF
W " -— IR
" 11 - IR
» o < BA

RS

w D oW

READ =1
WRITE «+—1

i e o)

Ain (7:8)—PS (7:9)
BCON (15:8¢)=—1
2

I e
| -
| 4,41ﬁ

BCON (15:00)-=—177579
Cin=—1 Cin=—¢

|
|
|
|

ALUout = A PLUS CIN
ALUout = A PLUS CIN
ALUout = A PLUS B PLUS CIN
AlUout = A MINUS B
ALUout = B PLUS CIN

DMUX (15:@@)=«—COUT,D (15:71)
PS (7:%)<«DMUX (7:4

IR (15:00) -—DMUX (15:9%)
BA (15:08) =—R(15:0¢) |
BA (15:00) «—ALUout (15:0%)

BUS BBSY =1
BUS MSYN =—1
BUS A 515:;5;253‘—% (15:980)
BUS 17216 -‘—5 BA (15:

A

BUS D (15:07)<—D (15:8%)
BUS D (15:0@)=—@,PS (7:4)
BUS D (15:0d )-SR (15:@?53
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Sue " (’annnﬂa
EXArMPLES

Usine THE Ko-11 BLock DiAERAMN AND
THE SUB CormmAND LIST, LWRITE THE SUEL -CorrAND
SETS REQUIRED 70 TMPLEMENT THE FOLLOWING

1. BA+« UNTBUS DATR

2. Rle]l+= RI¢] mimus a



ANSWER TO SUB-ComwmANMD ExAYiFLEs (2-8)

ll

BA =—— UNI-BLS DATH

“CLKL .L'
Dmuxi5i06y +—— Bus D {5100

B {I5:00) +— DmMUx15:00)

CheLa
Brux{is: 00y +— B {15:00)

BIN Qs:ao) +— Brux {15:00)
AiNE @

£1H=¢

AlvoouT = Bin+ A + Cin
BAMUK LS 00y e ALveor (15:00)

BA {Is:00) ¢ Bmux <i5:00>

RCel «—R el minus 2 '

CLkL 3

RIFS3:8)+ 6

RA3i8) +— RIrdz:0>
READ &=— 1

Amlsiooy +—— R<U5:00)
CiNz=gD

B con (151000 +— 2

BrHux {15:00) +—— Beon15:icdy
Bin Qs5i00) +—— BHuxl5iocy
ALvouT = AnMinus B

@ o 45:00p +——— ALvoouT (15:00}

b rux {15:00) +—— 0 U100
R <.15:00} +—— D Mo¥ (.’L:';'.‘oc)

WRITE ¢— |
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BASIC TIMING

PURPOSE:

USE’.D TO GATE INFORMAT IO INTO REGISTERS AND TO STEF
THE MICRO-PROGRAM THRUL ITS SEQUEMNCES:

SELECTION OF CLOCK KENGTH:

THERE ARE THREE UNIQUE CLOCK KENGTHS THAT MAy PE
SELECTED BY THE MICRO-PRAGEAM. EACH MICRO-WORT
WIkL SERECT ONE OF THE FOLLOWING QLOCK WEMSIHY

DEPEND ING ON WHAT THAT MICRO-WORE 1S TRYIMG TO
DO, THE MICRO - WORD WILL ALWAYS SELECT THE Shof TEZT

O o
CLOCK LENGTH THAT WILL ACCOMPLISH THE TAsk SPECIFIEC
IN THAT MICRO -WORD.

RE CYCLING THE CLOCK.:

THE CLOCK wWilL AUTO-MATICALLY RLZIRRT (TEELF OW
THE TRAILING EDGE OF
PErRMIMED n TiE

1S

THE LAST CiLock POLSE
PRECEEDING QuLOCK Jyai®, RECIRLT
ASZSUMED UMLESSE THE MICRO- WORD CHCLSES 10
stofF THE Ciock (ie DATA Bus Cyece)

GEMERAL RULES FGE‘_\___QHQQQL;JG CLOCK LENGTHS:

SINCE THE MICRO-PROGRAM CAN BE STEPVED fLoné By
THE PRESEMCE OF Amy OF THE THREE Cock LEMGTHS

THE OMLY FACTOR N SELECTING CLOCK KEMGIHS 18 I.qulch
REGISTER 1S INUOLUED IN THIS MiCRO-WORD EXECVTicN
CErRTAIM REGISTERZ REQUIRE PARTICULAR Jlock hENGT L
To CGECOME ACTIVE. THE FOLLOWIMG 1S THE REQUIRED

Clock LENGTH THAT WILL ACTIVATE THE REGISTERS.

LoADING RBA Res CLkl]l Br CLEL L

loADING D REG CLKl 2
Loabiné GPR Ree ChkL L or QLKL 3
Loroing T REG anp BREG Clkl L orR kL3

2=Ia



14PNS——— |
' Pl/l l :
CLikL L ; /r / 1| :
2 2@@P NS g |
I 77 i
; /Pz :
Cukkl 2 £ 1LY j
. 28P NS m—— L BFNS ——
' o "L
' A <)
CLKL_E _ o R f/ v/ L.___

NOTE . WHENEVER ChkL3 IS SPECIFIED By MICRO-WORD P._ AL FZ ARE BT
AVAIWARLE AT C.2¢k OUTFOT,

2-13



D MULTIPLEXOR
(SHEET KL-2)

INPUTS

D REG (BIT L) W oo

).

—— CHIP TYPE

Ega, |  CHIPNUMBER

—p KL-2. B REG
&\t @)

|, KLI-¥ GPR'S

(B '\T@)

- Kl-9 UNI-ROLS
DAaTA (BiTE)

P

DREG (BIT®Y g (B1T0) f

BUSDATA(BITE) — B QuUTPUT

RD BLS (BITE) —'T%

SL S

* " 3
5DM.LJ SELECT EDM@

OUTPLT
RD BLS BITY

BuS DATA RIT®
D REG BIT®
D REG BiTL

(ol Ll R0 LN 12
IS Y

# SDML/sDM@P = SELECT D MUX BITS
FROM MICRO -WORD

2

Ly K3-9 To € BT
PSwW



BA MOULTIPLEXOR
(SHEET Ki-2) | . ;

RA MOX
(23 @88)

INPUTS

RD BOS BIT® —HRP
" (61T¢) ?@.___._,.——r RA REG B\TQ

ALL OUT BT @ et D

112)
“ggLeer” l

—
-

SBAM
SBAM OULTPUT
@ ALV OUT
i RD BUS

NOTE: THIS MULTI PLEXOR. ;
|
HAs NO ENABLE f

245 |



B MOLT| PLEXGR.
(_Suar-_‘r Kl=2)

-

B CONSTANTS (BIT@) W Dp
KL-2

@ REG (BIT8) ___JC‘D (EpiT@) fﬁs 'W G |MBPIL:-T¢OF— ALL

BY

B REG (BIT®) AG

AT. S@
* H
SBMLL SeMLY

OUTPLT
B REG B\T®

B REG BITH

BREG B\TY®
B CONSTANT BIT®

Sy
=S B

¥ SBMLL/SBML@ = SEKECT R Mux LORYTE
FROM MICRO - WORD

senHL/E.BHH¢ ARE
USED TO COMTROL INPUTS
Y0 Brox )T T—IS5

SEE SHEET KI—¥ 24‘



I MUX

L @ p— SBmLL
w/ — SBmMLe

SBMHRL —
SBMHE T T HI

! SBMHL SBMHG SpMLL | SRMLG
Sgm @ ! @ ] ,_Q__.._._W.d_ @ 7B Ree TO ALD
Sgm @2 f @ %) L %) | = DUPLICATE DPPER Eyme
SBM @ 5 ¢_H ml—"+ * _“—5"“ | J. N = SIGH EXTEND
SBM 10 Il @ & @ | = DUPLICATE Low BYTE
SBEm LA ds o | i @ z SWAP BYTES
lceml7 L | L 1 | ] | =RCoM TC ALY

27



Y,

Kom Locarion DBE SPECIFIES THAT rHeE

RECISTER SHALL BE OI1SPLAYED IN THE DATA
RICGHTS OF THE CoNsOeE . ( Rerer 70 Usoro maus)

A- IR REGISTER
B- D REGISTER.
c- GPR R-14

p- GPR R-13"

WHick OF THE BELOW ROM LOCRATIONS SPECIFIES
CLOCK LENGTH 3, PRIT , CLOCK OFF

A. 3gc
B, /5¢@
c. @Yz
0, 4Ld@L

REcER ro ourPer oF 7HE Crock on K¥-2. THE
SIGNAL PART P ENO K 1S ACTIVE ON

A, Pl+Pa+P3

B, PL+P3
¢c. Pa+P3
D. Pl+ P2

7 4
2-4v3
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guec s (Biva)
- >
Bvecy (Burad)
> |
BuBc3 (RiT 32
- H
Bt?l::rcl(ﬂz'-‘t 31)
[,

Bugcl (Qur37)
| > 4

BuBcg (BL737)
| > L

2-22

— MARK
© TRAP
~— WAT

Qur Pur ofr IR
Decooe To ConTROL

BUT MuX [Kk3-5]

H H
H L

L L

©_RIT+RTL

J

}-—# TO RAuY
MUY K3-~2
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Sinere Ciock Dispiay Ruies

fAporess DiseLAay

RD BUS

ALY ouT
il

BA Mux [Sean

[RA REG |j—cikBa

|
PDDRESS
Di $F-'i-.&"’

) [

. BosA{INpe

b 4

ah

SLMCE ADDRE& DlSPLAy LGHTS RRE FED DIRECTLY Ry COMTENTS OF RBA kes
YOU MEED OMLy DETERMIME THE CoNTENTS OF BA RiG.

RoLE:
IF MicRo-woRD SPECIFIES BAR*—X, you wink NoT SEE X IN RA
MOR. Wikl X BE DISPLAYED IN THE ACORESS MGHTS UNTIL THE
NExT Cloce POLSE., THE RDDRES: LIGHTT Wil DISPLAY THE
CONTENTS OF Bg REG ESTABLISHED IN THE WAST MICRO-WORD THET
MLTEREC THE CONTEMTS OF BA Res.

2-2¢



Darth Dispray

[D) D REG T ———
Dree
UMI Bus DA ey RD BUS
2owni
SoM@ D MUX

Tue Data DisPLAY LIGHTS ARE DRIVEN By THE OUTPUT OF THE D mMux
Since THE DMox CAn RE SELECTED TO OUTPUT FROM ONE OF FOUR. INPUTS,

THE MICRO- WORD FLOWS uJ\LL..'IuDICF\TE WHICH IMPOT KIMNE 1S BEIMG DISPLAYED
Tre Dara DisPLay SourcE 1S INDICATED N THE SMALL Box , DPPER. RiGnT OF

EACH MICRO~WERE OF THRE FLows.

Roules:
Ir e Data DisPiAy INDICATOR,IN THE MCRO-WORC, SPECIFIES
UNI-RULUY DATA OR Amy OF THE 16 GPRS, THAT DATA Ll BE
DISPLAY ED IN THAT MICRO~WORD,

Tr tre Dath Dispiay INDICATOR, 1N THE MiCRO-WORD, SPECIFIEs
DisPlay D AND THAT mMicRO-WORD ALSO SPECIFIES DX,

X Wil MoT BE SEen In D NOR Wit 1T BE DISPLAYED UNTIL
THE NEXT Cuock Puwse. THE DatA KiGnTs wie DISPLAY THE
VALLE IN D ESTARLISHED IN THE LAST MICRO-WORD THAT
ALTERED THE Cowigmrs of D.

A-R7
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