WEEK 2 PDP1L/4@
TIME MON | TUES WED THURS FRI
@APP |INTRO TO| KOLL KD1l LOGIC | LOGIC
JA PROGRAM FLowS
DEVICE FLOWS £ ANALYS!IS JANRALY SIS
SuUB DiISPLAY | PowER UP | DATAXFER
T 7T sl ROLES | powgn pyn BR SEC
BLOCK STACK OVFW
DIRGRAM | MICRO KDLL OD& ERRSS NPR DEQ
USRAGE
BRANCHING CONSOLE
1100 | CPERATIONMS
1200
13g@ | KDiL KDLL | proBuem [Mm-LL |
WOR D FLOWS FLOWS
TSCLATIoN | MEMORY
FORMAT ¢ SERVICE ¢
V4@ |C-ock CKT SINGLE TR‘LM ERCK PLANE
ANALY RE CLOCKING
KMLL
' TROVBLE.
1509 MUX > SHOOT IMG
e LAD LAR LAR
GPR ADRS 4
163D | swirew
INTRO
TO KDLL
17¢@ ~—_— R_E\CHE\.D
COVRDBE
CRITI VE




(orrcctioN SHEET

1- CHANGE DOPPT (SHEET £) Flows FROM DisPLAY D TO DisPuAy RIse]
2.- ADD THE TERM BUT @& TO CON1q (SHEETII)Flows
2- REVISE MCDOLE UTILIZATION KMILA BASICFL ORTIoM EL

¥ - BEoMCR LOw S=UEE 1 HPUTL ARE REVERSED
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DAY |
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MICRO - PROGRA 1y
JNTROOUCT 10W .

SYSTEM SOFTWARE

PROGRAMS

\ ROUTINES

\IN STRUCTION

MICRO-PROGRAN | ExecuTes aw. POPIL/ug
INSTROLCTIONS

FETCH , STORE, ETC

Miceo
sTrucTion| BA<« RIpc]

MILRO
Clk BA

2-Y



KIm-11A SUBCOMMAND LIST

GENERAL REGISTERS

RIF (3:0) = 2¢
. - og

I
= 1'68
RIF (3:4) =17g

ARTITHMETIC LOGIC UNIT

AM (15:0¢)=—R(15:00)

BIN(15:@@)-<+—BREG(15:2d
BIN(15: @@ )=—BCON(15:00
BIN(15:@8 )+—BREG(15:98
BIN (27 : § )=—BREG (47 : 87
BIN (15:28 BREG (@7 : 90
BIN (&7 : 00 )«—BREG(15:98

BIN (15 : @@ )«—BREG(27:8¢) SEX

BREG (15: ¢ ) «—DMUX (15:8¢)

ALU output

D(15: @@ )=<—ALUout (15:9¢)
DMUX (15 : @@ ) =—D 15:;?1;35;
DMUX (15: 0@ )=—R (15 : 3%

DMUX (15:@@)=—BUS D (15:92¢)

CONTROL AND TIMING

BUS C (1:0)=—¢
b % -]

Wy

-—3

CLKOFF -a—1

RA (3:4) «RIF (3:¢

W " -*—IR 8:6

" W - IR 2:5

0 « «<— BA (3:9
READ <1

WRITE «—1

RE15:9’8 DMUXEIB:&B}
R(97:99 DMUX (@7 : 4%

Ain (7:8)—Ps (7:9)
BCON (lE:B’ﬁ)*—l
-— 2

I
i -
| *‘1ﬁ

BCON (15:0%)=—177570
Cin=e—1 Cin=—¢g

1
|
|
|

AlLUout = 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 (7:9)=<DMUX (7:4

IR (15:08) =—DMUX (15:9%)
BA (15:0¢) =—R(15:0¢%)

BA (15:0@) = ALUout (15:0%)

BUS BBSY =—1
BUS MSYN -=—1
BUS A E15:;25;353-*—BA (15:80)
BUS 17:16)=—§ BA (15:1

BUS D (15:0¢)<—@,B8 (7:0)
BUS D (15:08)=—SR (15:0%)

£

A

BUS D (15:0@)=—D (15:@¢%)
D
D
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Sua - (’annﬁﬂa
ExArPLES

UsinG THE Ko-11 BLock DiAERAN AND
THE SUB CormmAND LIST, LWRITE THE SUE -CorrAND
SETS REQUIRED 70 TMPLEMENT THE £OLLOWING

1. BA+« UNTBUS DATA

2. R[]« Rle] minus 2



ANSWER TO SUB-ComwAND ExAYIFLES (2-8)

Ji

BA =—— UNI-BLS DATH

“CLKL .L'
Dmux{i5i06y +—— Bus D510

B {I15:00) +—— DmMux15:00)

ClkLa
Brux{is: 00y +— B {15:00)
Bin <i5100) +—— Bmux {15:00)
Aine @
LN = ﬁ
AlvouT = Bin+ An + Cin
BA MUK s 00y ¢+— ALUoor {i5:00)

BA {15:00) ¢ Bmux <i5:00>

RLe) «+—R 6] minus 2

“CLkL 3"

RIFS3:8) + &

RAS318) «— RIrcz!0)
READ &=— 1

Amlsiooy +—— R<U5:00)
CiNz=g

B con (151000 +— 2

Brux {15:00) «—— Beon15:icdy
Biu (lb’!OO)f""—"—' Brox<isi0c)y
ALvouT = AmMinvs B

@ o 45:00p +——— ALvoouT <15.'oo>

b rux {15i00) +——— D Usi00)
R <.ls:0ca} +—— b Mux {15:00)

WRITE ¢+— L
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BASIC TIMING

PURPOSE:

Us ED TO GATE INFORMATION INTO REGISTERS AND TO STEF
THE MICRO-PROGRAM THRUL ITS SEQUEMNCES:

SELECTION OF CLOCK KENGTH!

THERE ARE THREE UNIQUE CLOCK KENGTHS THAT MAyPE
SELECTED BY THE MICRO-PRAGERM. LACH MICRO-WORT
WIkL SERECT ONE OF THE FOLLOWING QLOCK WENSGIMY

-

DEPENDING ON WHAT THAT MICRO-WORD & TRY: MG TO

DO. THE MICRO - WORD WL ALWAYS SELECT THE Shof TEfT
CLOCK LENGTH THAT WiLL ACCOMPLISK THE TASk SPECIFIET
IN THAT MICRO -WORD.

RE CYCLING THE CLOCK.:

THE CLOCK LoiLL ﬁuTo-mm.'c.nLLy RLITRRT ITSELF oM
THE TRAILING EDGE OF
PERMINMEL (n Tap

(N

THE LAST Ciock POLSE
PRECEELING Quolk Jyail, KECIRLT
ASCUMED UNLESSE THE MICEO- WORD CHOEGIES 10
SToF THE Ciock (IE DATA Bus Cyece)

GEMERAL RULES FOR CHOOSING CLOCK LENGTHS:

SIMCE THE MICRO-PROGRAM CAN BE STEPVED Aoné By
THE PRESEMCE OF AMy QF THE THREE otk LEMGTHS
THE OMLY FACTOR IN SELECTING CLOCKE KENGIHS 18 I.-qull(_H
REGISTER 1S INVOLUED IN THIS MiCRO-WORD EXECUTICN
CerTAiv REGISTERZ REQUIRE PARTICULAR Jlock RENGT 1L
To BECOME ACTIVE. THE FOLLOWIMG 1S THE REQUIRED
Clock LENGTH THAT WL ACTIVATE THE REGISTERS.

LoADING RA Res QL] g CLELL

loADING D REG CLKL 2
Loaping GPR Ree ChKL L or QLKL 3
Loroing T REG anp BREG ClklL L oRrR gL 3

A=Ia



:-1—_——_1_40145—#—»1 |
| Pl/ 1 ‘I
CLKL L : /oy / : :
’ 20@ vs ; 1
I = I ;
! / P2 21 :
CLkk 2 :_ /7 : )
» 2PP NS > 1P@PNS ——,
Wi il
: /P2 / P%
CLEL 2 b i / yox S

MOTE . WHENEVER CkkL3 1S SPECIFIED By MICRO-WORD P. AND F3 ARE BoTa=
AVAILWAELE AT C.2¢k OUTFQOT,

2-13



D MOUOLTIPLEXOR

(SHEET KL-2) )
"ENABLE

STeL sreg

T4153

INPOLTS"
D REG (BIT L) oo

DREG(BIT®) g (B179) £

— CHIP TYPE

i
E33‘_/ CHIP NUMBER.

—p KL-2. B REG
4354

4y KLI-F GPR'S

e\ Ta@)

p K1-9 LNI-ROLS
DAaTA (BiTE)

BUSDATR(BIT®) — p e QuTPUT

RD BLS (BITE) _ﬁ'ﬁﬂb

SL S

. (R} 1"
%DM.LJ SELECT E,DM@

OuUTPLT
RD BLS BITY

BuUsS DATA BIT®
D REG BIT®
D REG BiTL

b= [ PR 2
~e|- sl

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

2-4

L K3-3 IR REG

L5 K3-9 TOC RIT
PSw



BA MOULTIPLEXOR
(SHEET Ki-2)

INPUTS

RD BUS RITQY —HBY

» BA REG B\TQ

(B17 ) ;@ .

ALL ouT BITQ@ iyl D R

1)
i"SELar_T h l
N SBAM
SBAM OuUTPLT
@ ALV OVT
i RD BUS

NOTE: THIS MULTI PLEXOR.
HAas NO ENABLE

295

Kl-&




B MULT| PLEXOR.

(sneeT K1-2) . .,
' ENABLE

74153
E7a

D CONSTRNTS (BIT@) 4 D@
KL-2

B REG (BIT8) __ch, (BITQS) ;“5 W.,. 3 IN;‘IL:-T¢OF— ALY

BY

B REG (B T@) AQ

ﬂl 5@
* H
SBMLL SeML

QUTPLT
B REG B\TQ®

B REG BITH

BREG BRTE
B CONSTANT BITQ

~ -8l
=S By

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

SBHHL/SBHH¢ ARE
USED TO COMTROL INPUTS
0 Buox ®Te ¥—I5

SEE SHEET K1=¥ Z"‘



5 MUX

L @ ¢— SBmMLL
w/ e SBMLE

SBMRL —
SBMHE T T HI

! SBMHL SBMHG SEMLL |[SRMLEG
Sgm @@ ! @ ] *_Q_H @ "B Ree 1O ALL
Sem @2 ; @ ) 1 & |« DUPKICATE UPPER RyTe
smes @ | L | o | L |:senexmeo
SBM 1@ ; 1 @ @ ;Es | = DUPLICATE 10w BYTE
sSBm LA L o | 1 @ = SWRP BYTES
seml17 L | L L | | | =BCON TG ALV

27



¥, KoM tochrioN DBBE SPECIFIES THAT rHeE

RECISTER SHALL BE O1SPLAYED IN THNE DRATA
RIGHTS OF 7HE CoNSOLE . ( Rerer 70 Usoro 7mmLES)

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

p- GPR R-13

5 LWMICH OF THE BELOW ROM LOCRATIONS SPECIFIES
CLOCK LENGIH 3, PRIT , CLOCK OFF

A. 3gc
B, /5¢
c. @vYE
B DPd
€. RELER 7O CurPUTr OF THE Cuock ON K&/-2. THE

SIGNRAL PART P ENO AN 1S RACTIVE ON

A, Pl+Pa+P3

B, PL+P3
¢c. Pa+P3
D. Pl+ P2

/r
2-4%3
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IR = MERW
IS 14 IR VL oy e % R

[Teez 1@\ CZ]

4 L]
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WIZ L

— | \
IR(AR) =S j_/}i MTRK = = _{M
Microbrancy Tesr

vl L : ¢ Covol OvervielS™
1R (2 74 L / '
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MU X 7
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: | NST. J - ! o e T
1 AW ~ A |
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l | [BUTINSTR1 BuT3?
; 4 UK UFP | J
_ ! UPP e Taogy 085
0L TROM J | %g-.?;% =% T
EXTENTION N f—q—"—— REA
Rom UPR(T:e) ‘ ] I e
88
ConTROL l § e BRAKW
MR 22 B
ROM ety |
L ‘LeBul
L | (256 & 561 :tx-. .
BUS MR \ § 1
L2 il e} l:.«.s_a_.: Y
- s Mos UPF(7.8)
fures | | | gl ( .
. e .
| var@e) |
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LLR LPO PUPR i
REA 3 Lt 1z la?
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Qur Pur or IR

Decooe To ConTROL
BUT MuX [Kk3-5]

™~ RIT+RTI
)

~— MARK
© TRAP
~ WAT

DBUBC.S (Eu:'i'a ) :
| .
2 > Buvecy (Ruram)
> |
BuBc3 (RuT 22
D -+ H L H L
£,
Btit;rc:l.(&z'-r 3}_) }-—#-To 20
D ' +~ | H H L MUY K32
Buec) (Bur3 )
D v H H L L
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DAY 3

2-25



Sinere Ciock Dispiay Ruies

Aporess Disecay

RD BUS

ALY ouT
e |

BA Mmux [FSean

[RA REG |j—cikBa

I
ADDRESS
DiSF LAy

Py Ll

—,_ RS AITIRC

v

ah

SWCE ADDRESS D;sPLAy MGHTS ARE FED DIRECTLy Ry QonTENTS OF RBA Kes
YOU MEED OMLy DETERMIME THE CoNTENTS OF BA Ric.

RouLe:
IF MicrRo-woRrD SPEciFIEs BAR*X, yeu wiuk NoT SEE X N BA
NOR. Wik X RE DISPLAYED IN THE ACDRESS WGHTS UNTIL THE
NExT Cloce POLSE. THE RADDRES: LIGHTT Wil DISPLAY THE
COMTENTS OF BA REG ESTABLISHED IN THE WAST MICRO-WORD THET
PMLTEREC THE CONTEMTS OF BA Res.

2-2¢



Dara Dispray

[P D REG ——
Dage
UMI BUS DA e RD BUS
SDmi
SpHG D MUX

Tue Date DisPLAy LIGHTS ARE DRIWEN By THE OUTPUT OF THE D mMux
SINC.E THE DMux CAM RE SELECTED TO OUTPUT FROM ONE OF FOUR. INPUTS,

THE MICRO- wWoORD FLOWS uJ\LL..'IuDiCF\TE WHICH IMPOT KIME 1S BEIMG DISPLAYED
Tre Dara DisPLay SOURCE IS INDICATED M THE SMALL Box , DPPER. RIGnT OF

EACH MiCcROo~WeRE 0F THRE FLows.

RuLEs:
Ir e Data DisPiAy INDICATOR,IN THE MCRO-wlORC, SPECIFIES
UNI-RLS DATA OR AMy OF THE 16 GPRS, THAT DATA wiLL BE
DISPLAY ED IN THAT HMICRO~WORD,

II‘-' THE DQTF*. D‘s&a?mq mommor{’w THE MICRO-WORD, SPECQFIES
DisPlay D AND THAT MICRO:-WORD ALSO SPECIFIES il

X Wil MoT BE SEen In D NOR Witk 1T BE DISPLAYED UNTIC
THE NEXT Cuoek Puwse. THE DatA KiGnTs wiee DISPLAY THE
VALLE N D ESTARLISHED IN THE LAST MICRO-WORD THAT
ALTERED THE Cownigmrs aof D.

A-R7



KM-11 DisPLAY

IF THE MICRO-WORD SPECIFIES DATT ok DATO, MsYM
LIGHT ON THE KMi1L MAIMTEMENCE MODULE WILL NOT
LIGHT UNTIL NEXT CLock. PULsE. You wiLL NOTE
THAT SSYN OM MAINTEMENCE MODULE SHouwD ALSO BRE
RGHTED WHEM MSYN 1S OM,

228



/

r
[}

"Bueese L (Rurer)
30ked: L (Rursy)
2oeniiy (moram)
gokess 4 (Buran)
BUBZL:L (Bur3)
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