LOGIC ANALYZER




INTRODUCTION:

This analyzer is designed to work in conjunction
with the developmental sysytem. All the operation is controlled by the
developmental system.software. The operation is siﬁilar'to the Motorola
Microprocessor Analyzer (Model MPA-1). However, it has a more sophisticated
triggering caﬁability. The capacity of data sampling is much greater -
(256 maximum). The clock speed can go up to about 2 MHz. With a faster
capture RAM replacement (bipolar RAM) the clock rate could be about 4 MHz.

OPERATIONAL DESCRIPTION:

The analyzer has mainly two modes of operation, Nth

Trigger Mode and Continuous Mode. In both modes, the game data (16 bit
address lines, 8 bit data bus lines and 8 bit external data) are latched
in by® 2 and stored in the Capture RAM. At the end of capturing the data,
the valid data could be properly formatted and'displayed on a T.V. uonitdr
by the software. The triggering point can be specified by the triggering
data (Trigger Pattern Data and Mask Bit Data).

Nth Trigger Mode:- The number of trigger counts can be specified
prior to the start. Then after the count is satisfied, 127 words of data
are sampled into the Capture RAM. The number of valid data words since
the étart until the last trigger is stored in a latch. The address for
the Capture RAM where the last trigger occured is also stored in a latch.
From these two information items, only the valid data words could be
displayed and the trigger point could be indicated. The maximum nurber of
the valid data before the last trigger is 128.

Continuous Mode:- In this mode, the data words are continuously sa=pled
until the stop signal is sent. The triggering address for the Capture RAM
holds the last trigger address before the stop signal. The valid dzta
counts before the trigger is stored in a latch. After the trigger, 63
data words are sampled and the trigger is*ignored during that time.

The maximum number of the data previous to the trigger is 64.

DETAIL OF FUNCTIONAL DESCRIPTION:

Trigger Circuit:- 32 bits of data from the game bsard
(16 bit address, 8 bit data bus and 8 bit external data) are latchel into
74S374 (8 bit edge-triggered latch) on every falling edge of the®2

clock. The latched data is fed into the compare logic to produce z trigger



-

signal. The latched game data are first EXCLUSIVE ORed to the Pattern
Data then, NANDed with the Mask Bit Data.:- Finally, all the individual
bits are ANDed together. The logical operation is as follows.

TRIGGER = (GAME DATA @ ® PATTERN @). MASK # . (GAME DATA 1 ® PATTERN 1l).ccccc..
(Game Data 31 ® Pattern 31) . MASK 31 '

TRIGGER ENABLE:

The trigger generated from the Trigger Circuit is passed
to several sections, Trigger Counter, Data Counter, Valid Data Counter and
Trigger Address Latch, according to the mode and the state of the analyzer.
Nth Trigger Mode:- The trigger is enabled after the start signal from
Start Control. The trigger is sent to the clock input of the Trigger Counter
until the Nth count is reached, then the trigger is disabled.
Continuous Mode:- The trigger is enabled after the start signal and kept
enabled except while the Data Counter is counting 63 data words from the
last trigger. At the end of the count the trigger is enabled again.

This allows the analyzer to sample 63 valid data words after a trigger.

END SIGNAL GATE:

The two ripple signals from the trigger Counter and the
Data Counter are ANDed together. :

Nth Trigger Mode:- The end signal is generated when both the Trigger and
Data Counters, reach the end of the count. Then the end signal is sent

to the Stop Control logic to stop writing to the Capture RAM and turn on
the Data Valid Flag; 127 words of data after the last trigger are sampled
in this way.

Continuous Mode:- The end signal is generated on every 63 counts from the
last trigger. Then it switches the page of the Capture RAM since the RAM
is divided into two portions, 128 data words each.

~

DATA VALID FLAG LATCH:
The rising edge of the End Signal sets the flag. The

flag is cleared when the analyzer is started. In Nth trigger mode, the
flag indicates the completion of the data Sampling. In continuous mode,

it indicates that at least once, the trigger has occured and 63 data words

have been sampled.




CAPTURE RAM:
The data from the Data Latcﬁ is written into the RAM with

“R/W low going pulses and the address input from the Address Counter when
the analyzer is sampling the data. The sampled data are read out to the
devlopmental system data bus with the output enable signal (CAPTURE RAM READ)

and the address input from the devlopmental system address bus when the

analyzer is stopped.

PAGE SELECT:
In the Nth trigger mode, the input E7 (the most significant

bit of the Data Counter is sent to the input of the Address MPX (E7%).

In the continuous mode, a J-K flip-flop, set to toggle, is triggered by the
End Signal and the output is sent to the input of the Address MPX as the
most significant bit of the Capture RAM address (E7*). The 256 locations

are divided into two portions, 128 locations each, and switched at every

end signal.

CAPTURE RAM WRITE ENABLE GATE: :
The output from the Stop Control, CAPRAMEN, and WRITE

signal (Game $2) are NANDed together to produce WRITE (CAPRAMCK).
_ Therefore, when CAPRAMEN is low, the .CAPRAMCK is high to disable writing into

the CAPTURE RAM.

TRIGGER ADDRESS LATCH:
The addresses from the Address Counter and the Page Select,

Ef - E7*, are latched on every Q TRIG. The address of the Capture RAM

where the trigger has occured is saved and used in displaying the data.

VALID DATA COUNTER:
The counter is preset to 0 at the rising edge of the TRIGEN

signal and counted up until 128 (in Nth trigger mode) or 64 (in Continuous
mode) count is reached then stopped. The qualified trigger signal (QTRIG)
latches the counter output number. This latched number represents the number

of valid data words from-the time of start until the -time -of the last trigger.



START CONTROL:

Nth Trigger Mode:- The start signal from the developmental
system is synchronized to the Game® 2 and the trigger is enabled. At the
same time, a preset signal is sent to the Stop Control logic to enable the
write signal for the Capture RAM. Also the Data Valid Flag is cleared.

At the end of 127 data word count after the Nth trigger, the start control
is cleared to disable the trigger. The start control is cleared any time by
the stop signal. ;

Continuous Mode:- The start control enables the trigger and clears the

Data Valid Flag. After every triggef, the trigger is disabled until

the 63 data count ends. The controls could be cleared any time by the

stop signal.

STOP CONTROL:

Nth Trigger Mode:- The Stop Control enables the write
signal for the Capture RAM by the start signal. The write signal could be
disabled either by the end signal after 127 words of data are sampled or
the Stop Control could be activated from the developmental system at any time.
Continuons Mode:- The start signal enable the write signal. Activating
the Stop Control from the developmental system disables the write signal.
If the Data Counter is in the process of counting 63 data words at the time,
the write signal would be disabled at the end of the count to ensure

the 63 data word sampling after the last trigger.

ADDRESS COUNTER:

This counter is counting upwards from O through 255
and back to 0, synchronized to Game@® 2. The counter outputs E@ through
E6 are directly fed to the Address MPX. The most significant output E7
goes into the Page Select to divide 256 locations into two portions, 128

each, in the Continuous mode. 1In the Nth trigger mode, E7 is directly

passed to the Address MPX.

ADDRESS MPX:
When the sampled data is read out by the developmental

system, the address bus AP through A7 of the devlopmental system is sent
to the Capture RAM. At all other times, the address is supplied from the

Address Counter (E@ - E6) and the Page Select (E7).



MODE CONTROL LATCH:
The 4 bits of data from the developmental system data

bus are latched to chose the modes. Logic one on the D@ selects the continuous

mode and logic one on the D1 selects the Nth trigger mode. D2 and D3 £

are reserved for future expansion. B r

STATUS REGISTER:

Two status signals could be read out to the developmenta
system data bus through this port. D7 is the Data Valid Flag Latch and
D6 is the CAPRAMEN. D6 should be looked at after the stop signal is sent
to the analyzer since the capture RAM might be in the process of sampling

63 data words after the last trigger. At the end of the sample, D6

would be low.

PROGRAMMING REFERENCE:

Input signals to the logic analyzer. (Memory address

int7).
START [B4gA]: Starts the logic analyzer. .
STOP [B4gE] : Stops the analyzer.

In Nth trigger mode, it is honored any time. In continuous
mode, it is honored after 63 data words are sampled

since the last trigger.

TRIGGER COUNT: [B4gg]
Ioads in the trigger count number in the- Nth trigger mode.

If one is loaded, the analyzer acts as a one-shot mode. Zero represents

a count of 256. In continuous mode, the trigger count number is ignored.

MODE CONTROL: [B4g9]

Selects the mode, Nth trigger mode or continuous mode.
Logic "oné" on D@ corresponds to the continuous mode and logic "one"
on D1 for the Nth trigger mode. DZ and D1 can not have logic "one"

simultaneously.



TRIGGER CIRCUIT:

The analyzer has two basic data patterns used to produce

a trigger; Bit Pattern and Bit Mask. The trigger would occur on any

desired address, data and external data by setting Bit Pattern, however,

any bit is ignored by storing zero in Bit Mask latch.

TRIGGER = (ADDPTN ® ADDRESS + ADDMSK) . (DATA PTN ® DATA + DATAMSK) .
(EXTPTN ® EXTDATA + EXTMSK)

All individual bits are ANDed.

LAADHPTN [B4g#)
LAADLPTN [B4#1]
LADPTN [B4§Z]
LAXPTN [B4g3]
LAADHMSK [B4g4]
LAADLMSK [B4#5]
LADMSK  [B4#6]
LAXMSK [B4g7]

High byte of address pattern latch.
Low byte of address pattern latch
Data bus pattern latch.

External data pattern latch.

High byte of address mask bit latch.
Low byte of address mask bit latch.
Data bus mask bit latch.

External data mask bit latch.

Output signals from the logic analyzer.

LARAMSELf (BogY
LARAMSEL1 [(B1og
LARAMSEL2 (B2gp
LARAMSEL3 [B3g@

Status Register

- B@FF) High byte address captured data.
- B1FF] Low byte address captured data.
- B2FF] Data bus captured data.

B3FF] External Data captured data
UB5gd1 :

D7 Data Valid Flag

D6 Capture RAM write enable.

Trigger Address

Latch [B514]

The address of the Capture RAM where the last trigger occured.

Pretrigger Valid Data CounterTB4gC]

The number of valid data words before the last trigger.

PROGRAMMING PROCEDURE: ~

Nth Trigger Mode:-
Toad all the pattern and mask bit latches

.

;Set the mode to Nth trigger mode by storing @2 in the
mode control [(B4g9]

. Load the trigger count number in the Trigger Counter[§4¢§]
If one is stored, the analyzer acts as a one-shot mode.

# -is equivalent to 256 count.



. Write into START [B4gA).
Wait for the Data Valid Flgg to go high, D7 of the Status
Register..
_The operation could be terminated by referencing
STOP B4PB with R/W low.. |
If the Data Valid Flag becomes high, proceed to display.
In display routine, the trigger aadress from the
Trigger Address Latch [B51@land the number of valid data
words before the last trigger from the Pretrigger Valid
Data Counter EB4¢d]shou1d be read out. The 256 locations
are wrapped around. The valid data would be, Trigger
Address - Pretrigger Valid Data up to Trigger Address +127.
Continuous Mode:-
Ioad all the pattern and mask bit latches.
Store @1 in the mode control [B4gal to select the continuous
mode. '
. Reference the START with R{W low..
The Data Valid Flag high indicates that a trigger has
occured -at least once.
. The analyzer could be stopped at any time.
Wait for the Capture RAM write enable on D6 of Status
" Register to be low. This guarantees the 63 data sample
after the last trigger.
In the display routine, the trigger address and the number
of valid data words before the last trigger should be read
out. However, since the 256 locations of the Capture
RAM are divided into two portions, 128 locations each,
the most significant bit of the trigger address is
interpretted as a page number. For page @, D7=§
For page 1, D7=1l. Only‘63 data words after the last
trigger should be displayed. The number of valid data
words before the last trigger is saved in the Valid Data
Counter. Make sure to keep the page number the same when

the valid data are read out from the Capture RAM.
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_ wWHeN HieH MEANS THAT THE GAME INTERFACE
 HAS Recleved THE DATA . SMARY THE SIenAlL
_ &PDSEMP WHEAN (oW MEANS THAT THE GAME
,,,,, _ INTERFACE HAS SENT DATA TD IATCH DB - AND

= WHEN et SHows THAT. THEe DATA das PEEN -
. READ BY THE ANALYZER PRocEstoll. . T sSHoulD
" _GF CLEBAK THAT ANY NOISE on. THE INATS 10 AL ..

I
)

 MAV CAUSE THE OUTPUTS TO CHANGE AND COMMUMICATIONS




/0

b, lLosle ANALYRER <EcTion
THE (L& ANALYEER & HAS THE :
C,APAL;KI"% TD READ AND HOWD 256  GAME
__PROCESSDR INSTRUCTIONS oF 2L PBITS €AcH,
_THE 26 BITS [NCLUDE /b ADDREsSS E1TS(GLeAS~—
GBEA 1S) § Low oRDe? DATA 8175 (GLBDY -6BAD T,
B HieH oﬂDEZ. DATA 81T oR ExTERNALS (§GLAD T —
GEBD 15) | THE GAME FROCES0L. SINC LINE AND
READ/WEITE LINE (gBsyne , §BR/G) | AND  Two
exTeensis (CBEXTI , GBEXTZ) , THE RAM VUSED
SR Sthlt  YHESE Sl_.é'NAL.S aRE 9  240l's
(€5, F5-F%8 ,H5-HE&), WHich ARE 256 LKCATIONS
Ry 4 DATA 6I1TS , guiNG THE SPACE oF
256 x ¢ x9 o 2.56 Ee o
_THE GAME pROCESCoR'S FPHASE 2. cc.oui

csB@z. COMES T0 THE logle ANALYZER. /}7'
gi-20 . IT.: SO=S TS0 JWO INGIH Dr0D E<
0. KEDUCE  MNOISE AND THEAI TO A 741514
GATE TO  MAKE GBBZ . THE SIeNAL GBT2
1S UsED TOo LATCH THE GAME's Lowel 2
ADDRESS LINES INTO B8, wWHICH HoLpsS THIS
INFORMATION TFOR ONE GAME ClLocK CYCLE

SO THAT |T CAN GE STORED [N THE AaALYZEA.
“cApTURE " RAM (F2 AND H7, AND ComPAZED TO
__THE Desfﬂea TR| é&ER Apbﬂess . B cowEd.
. % BITS of THE TIAGEEL. ADDRESS ARE LATCHED

IN Dl AND AlLe CcoMPAPED —~+n THE LAME




ADDRESS 6\TS. AT . EXCLYSIVE or's Bl
_AND Cll, ANY PBITS THAT ARE THE SAME
witl MAKE THE OUTPUT OF THE CORRESPONDING
__7#3886 GATE LOW , BITS THAT DON'T MATeH &ive
A HieH ovTPUT ., EACH pF THESE & coMPAREe
RESULTS AlE (IMDIVIDUALLY SELEETHALE poTo
WHETHEZ ok NOT THEY ARE IMPOLTANT (N
_ THE DESIKED TRIGGEL ADDAESS. THE Lowel
ADDRESS “mMasK” 15 taTcdeDd N Dz (MomE:
THE CUREENT ANALYZER. ONLY  ALLowS THE
LATCHING INTO Di2  AND/oR DIl WHILE

THE LBGIC ANALYZER. (S STOPPED e MNOT
C WAITING FOI. A TRIGGER_ TO HAPPEN ) .
ThE S OUTPUTS OF 102 eAfH 60 1O oNE
_INPUT oN THe PANK OF NAND e&ATES AT
Bl  AND £12. %'LE THE ADDRESS PRIT
COMPARE RESULTS , GO TO THE oTHEK INPUT,

IF THE COMFPARE NPUT 1S Low , MEANING-
_THE ADDRESS DIT MATCHES THE TRIGEER ADDRESS
OLT, ok (FATHEES HAS K TBIT s Eaunr,

MEANING  THAT TIH 5 COMPALE ISN'T
IMPORTANT TO THE TRIGGER. , THEN THE
 NAND GATE'S oVTPUT wilL BE HIGH, 1
P BOTH \NPUTS ARE HIGH , MeANINGe THE
BITS DON'T MATEH AND ARE IMPORTAMT 7
THEN THE NAND GATE'S o©oUTFUT uwliLL BE Lau|
e AllL OF THE € MAND eaAT=lc¢ AOTPU TS




1
{
|

/&

_ARE  HGH THeN  THER NANDING AT
_GATE Bl5 WILL CAUSE THE SIeNAL u&ADz:rL
™ G2 Low . THIS oUTPUT , BIS-8, PIVES

l

A LONE ﬂ&ﬁEoA/THE PP AND 15 SUSEPTIRLE
T2 ABISE - & 1S oF BEol BLS-8 TO0 ND
WILL QUIET THIS SIENAL DOWAN SO THAT IT
WON'T CAVSE PROBLEMS , THIS APPLIES ALSo
TO  OUTPVUTS cé Az § AVD AS-8  ALL
THESE curPu‘rs 6AJ Lovu WILL CAUSE THEe
SIGNAL M/‘rTcH_ TO co WGH wHIcH MeAanNsS
THAT THE DESIRED TRIGGEL ADPDRESS AND
DATA wpaSs JLST ENCOUNTERED | |THE  COUTPUTS.
UQADHTK | DLOWEG., UADTR , AND UREXTTRA
. EAEl CoME FROM QRCHTS EXACTLY THE ..
__SAME AS THE JUST DESCRIBED CIZLIITRY
‘Fol URADLIR..  THE cigNAl UgDre. IS .
SPECIAL THOVGH, BECAVSE ATCH T4 CAN

_ _CHANGE THE MEANING oF UldTR . JF TY4-9
= . s HEH . THEAN J UGDIE = 15 (oW T

= MEANS. ARl I6 D¥T4 BlTS Mt THE . -
_ _DESILED TRIGGER. DATA . IF TH-9 15 LDW
. JSDEEN B UGSTR 1S Chill It MENIS THe 58
e ,_c—,vAmg,,DAm RIS DOMT  MATEH: TUEe .
_TRIGEKR DATA . THIS. IS USEFUL FOR THE
"DATA NOT EQUAL TRIGGER MODE .
V _THE SIeNAL  CAPRUAL (OMES FROM

e BEXYTERNAL TRICGERL. CIRCUITRY oJUT OF-




R,

S4E A2 N A SAR MANNER TO . .

Al THE OoTHEE - THEEREK SHenNALS  Bul. =
e _dp IS USED TR WUEN. W B INHIBIT
| THE SPECIAL CLOCKING THAT SToRES DATA
 INTO  THE CAPTURE RAMs AND ADVANCES THE

- LoaIC ANALYZER'S CONTROL REGISTERS. THIS

1S UVSEFUL FoR STOEING AND READING-

ONLY  TRIGGERED GAME _PROCESSOL.  INSTRUCTIONS,
o6& ONLY READS v geEo s ONLY WAITES,
Ok ONLYy OFPCODES , ok AN/ cOMBINATION,

AalD BOEXT 1« INAIT CAN - BE UsED JT00, .

o - THe WNELIED SAME AINSE 2 Cipck

 GbB2 IS AT THAU ANOTHERZ |NVELRTER. 1D
 MAKE  GRE2 AND ITHEAN TREU A | SEBIRIES »
L Of T NUEIERRS AAND TR Re DEWS 00

Fok. A TOTAL DEWAY ©OF ABOUT 150 us

TO MAKE B®2DLY . BOTH GBF2 AND GAGZDLY

L ARE VSED N THE ANALMIER. conNTRo

CIRCUITRY . T AMALY2EL  SINGLE-SHOT MODE

THE ANALYZEAZ. PROCESSIR. STAKRTS

THE ANALYZEA. LOoOKING FOI. A TRIGEER.

BY PULSING THE SI6NAL [ASTART . THIS
GBS LATCH - TFhaolNp  Sac o E;-B—fi) SeTS

~ THE OTHER LATCH T, WHICH C4usEs THE

FIRST LATCH T BRE CLEARED , THE SECONMD

LATCH AND @RSz MAKES LARESeT Go (ow,

LARESET CAUSES THRILEANn TO Go +H&H .

!
=
|
|
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_ TRGEN AND  MATCH (FRom nie TRIGEER SignaLs)
__AND THE CLotk MADE FFEoM AN OR oF GPRELTLY

AND GREz<auAisSH ALL BEING HIGH MAKES &TRIG
Go HEH , WHICH SIGNALS THE ConNTROL C1Reu TR/
THAT A TRICEEL (5 HAPPENING, LAReseET Also
SETS WATCH TY¥ MAKING CAPRAMEN Low, WHICH
ALON 6 W|TH CAPQUAL ENABLES THE cz,och

)THA'T' LEADS DATA INTO THE CAPTURE RAMS.

CAPRAMEN AlLso ENABLES THE CAPTURE RAM
ADDRESS CoUNTERS , F3 AMD HY To  cyclE
TRoveH THE 256 ADDRESSES, WHILE LARESET
CLEARS THE PRE-TRIGeER DATA COUNTERS
£2 AND CZ2 , THE DATAVALID LATCH, Fl; AND
FHE. TRCONT [AaTcH LI,

NOW THE Loelc ANA’LY%E?Z 1S RUMNING ,

THE CAPTURE RAM ADDRESS (OUNTERS CoUuNT
. TO 250  FF, JIMEL SO JTO B AND. COUNT
A ETC. JHe oUTPUTS OF FE32 - AxD. H3

J

. o THRU MULTIPLEXERS F4Y4 AND HY 7O THE

: CA,PTUKE RAM ADDRESS BUSS , AND THE SIeNAL-
. CAPRAMCK. WRITES THE GAME /NS]'KUCT/OUS OATA
_INTO THE ADDRESS COUNTER. SPELIFIED (LLATION

__OF THE CAPTVRE RAMS . THIS PROCESS CONTINUVES
_ WITHOUT INTERUPTION cCYCle BY CYCLE |, excerT
_ |F THE SELECTIVE TRIGECER SIeNAL CAPQUAL

 CoES HI&H . WHILE CAPRUALC IS HIGH , QUALCLE
1€ DISAPRLED HALTING THE ADDLESS COUNTERS




- AND  CAPRAMCK. 1S DISABLED S0 NO DATA
. }S. LOADED ANTO THE CAPTVRE RAMS, WHEN.
CAPRUAL. IS (oW THE PRoCeSS coNTIMVES,

AT THE SAME TIME ABUALCLKE | ADVANCING . -

_ THE PARE-TRIGEEL DATA COUNTELS , &2 AND C2..
WHEN B2 -7 GOES HIGH THE cAOTURE RAMS
HAVE STORED 128 GAME INSTRUETIONS so

_ THRU  MULTIPLEXER. 3  THE PRE-TRILEER. DATA

 _COUNTERS ARE DISABLED SINCE 128 1S THE
 MOST INSTRUCTIONS —HAT wWILL BE SAVED REFORE
THE TRIGEER. , THE RLEAL USEFULVNESS of THIS

PRE — TRIGGER. CIRCUIT |S TOR THE CASES WHEAN
A TRIGGER. |S ENCOUMTE > BEFOKE THE CouNT
12% HAS pEEN AEAc,He—D WHEN A TRIGGER.

s ,,_HA—EQéNﬁ - RTRIE GOES HIGH AND wWrTH GqBgabdey

_ THRV EI MAKES DATACANTLD &o Low . PATACNTLD

GOES THELU MULTIPLEXER- €2 AND GATE KIio 7O
LATCH INTe D2 THE PRESENT COUNT oF THE

_ PRe-TRIGGER- DATA COVNTERS, THE VALUVE

LATCHED (N D2 WILL BE READ BY Tm™E ANAL«YEEL
PROCESSOR. g0 IT READS onLY THAT MANY
LOCATIONS PEFORE THE TRICGER. (OCATION IN

_ THE CAPTURE RAMS WHNEN THE DATA IS DISPLAYED
_Folk. THE® UVSEE., IF THE PROCESSOLE wWEle TO
INDESCRIMINATEL! LEAD ALL |28 RAM (SCATIONS
BEFORE THE TRIGEER-, THEN SOME ok ALl ( wikies
T CeELING- o ANV wsmucﬂw) OF THE DATA
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L MIBULD  BE IRRELEVANT. TO THE TRIGLERZED

_INFORMATION . IF THE (oG/C ANVALYZEL.
_FPACAME TERS CALL FOK. MORE THAN ONE
TRIGGER. , THEA) DATACATLD WILL LATCH IN

_ THE PRE-TRIGEEL CoUNT ON! EACH TRIGCE(-,
WHILE THE (LUNTEK (poNTIMVES P TO 128,

THE UAMLUE Ak 42 15 “THER THEe NUM&EfFL)uP
O A MAXIMUM oOF 128, oF VAUD DATA (oUTIONS

BEFORE THE UAST TRIGEER IN THE CAFPTUKE KAM.

THE NUMBER of TKIGGCERS DESIRED 15
LOADED (NTO THE TRIGGER COUNTERS DI AND =
EeEFoREe STARTING THE LOGIC AA/ALV%,d) USIN &
THE DECODE S/eNAL THRIGENT . EVERYTIME A
TRIGEEL 1S ENCOUNTERED @TRI&E wiLL GO
HIGH CLockINe THE TRIGGCEL COUNTERS DowN
ONE . WHEN THE COUNT KEACHES & AND
THE QTRIG SIENAL GOES PACKL LOW , THE ,
RIP. OUTPUT oF Pl GoeS Ltow C/fuswé-, .
TRIGUP TO €e©o HIGH.

TRIGUP colNG heH MEANS THE AT
 DesikeD THRIGGCER. WAS ENCOUNTERED AND
S0 . CLOCKS (AFCH HI . IWHILH CAU/SES THre
_SIENAL TRIGEN TO o tow ., A Low oN TRIGEMN
_DISABLES QTRIG& AT GATE K2 KEEFPING ANY
FUKTHERL TRIGeEL. DETECTION FfRomM AFFECTIN G-
_THE LOGIC ANALYZEL CONTROL clRCU(TRY ,
A Low N TRICEN ALSO ENABLES THe
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)Pol AND C I

T HE Pos'r ~TRIG&ER. DATA COUNTELS,. THESE
 WweKE PREviabLY SET TO A COUNT OF 127,7F,
 BY THE SIcrAL DATACNTLD onN THE FIRST
 ENCOUNTEKED TRIGEER, THE FosT-TRICEER
‘ _ PATA COUNMTERS pow COUNT DOwWN CLOCKED
BY QUALCLE COUNTING (277 TDESILED FOST -
TRIGGER. |INSTRUCTIONS AS THEY ARE STOKED

NTO THE CAPTVERE RAM . WHEN THE COUNTERS
Bl AND | REAcH & BoTH OF THEIR M/m
_OUTPUTS €0 HiIGH AND So THRU HI THE

SIeNAL DATACNT END GOES HIGH.,
TRICLUP 15 HI&H AND NOW WITH DATACATEND

CHIGH THPU HL A HIGH [S LATCHED INTO
__Fl By 6&BFDLY . THIS BRINGS THE SlenAL
~ ENDTRIGS HIGH | wHICH SETS THE DATAVALID
LATTCH  INDICATING THAT A TRIGEEL AND
TRACE OFPEKRATION BY THE L(oelc ANALYZER
15 COMPLETE, @N._ THE RISING EDeE oF
. EMDTRICS THEY GATE K& LATCH JT¢ (S
CLEARED BRINGING. | CAPRAMEN HIGH , WHICH
DISABLES THE SIGNAL , CAPRAMCK, TMT WRITES
DATA INTO THE CAPTVRE RAM .
A Logle ANALYZEAR. OPERATION (AN
BE  STOPPED AT ANY TIME Bf THe ANALYZER
PRocessok.  usING THE SIGMAL LA STOP .
LASTOP SETS (ATCH T2 ., THe OTHER LATCLH T2
1« THEN ST BY c2h> 0 wWhHIeH WHIE 6L




- 1S5 ANSVDED WiTH e alemmeTPV] oF THE -
“SERoND T2 AATER THIS CLEAES THE FlRST
JTe LATCH AND THRU GATE T3 CLEARS
_LATCH TY CrUSING CAPRAMEN To &o HIEH
_WHICH DISABLES CAPRAMCK. FRoM WRITING
TO THE CAPTVRE RAM ,
 WHEN A 1 vALID TRIGGEL ,\e:/vcwxwaﬁeo
. MIDWAy THROUGEH AN INSTRUCTION CYCLE WHeEN
_GBJ2> GOESs HIEH WHILE QTRIG IS HIGH,
THE SIGNAL TRACK G&beS HIGH . THIS CAVSES
LOHIP EY TO LATCH THE CAPTURE RAM
ADDRESS (oCATION AS THe TRIGGELED GAME
JNSTRUCTION 1S EEING - LOADED INTO THE
 CAPTURE pRAM , LATCH EY WHEN ENABLED BY
e ANAU/tEﬁ. waﬂor_&sso/a USING TALRD wItL
PUT ON THE, ABUFFELED DATA BUSS THE ACTUAL
 ADDRESS N THE CAPTURE RAM WHERE THE 4ST
TRIGEERL 'S DATA 1S SroRED; THe SI6MA
TRACK ALSo S€E€rs THE TRCONT LATCH  cil,
WHICH MAKES TRCONT Go HIGH INDICATING-
THAT A TRIGGCER HAS PEEN EMNCOUNTERED.
o . IF . THE sANALYTERL FEOCEScHE 57720865
L iSie Nl ETREAD - T .CAAl PReEABE TURY. . ..
- guresd s oile EXATUS  oF W ofF THE W
LogIC ANALYZER'S  SIGNALS . TRCONT, TRIGUF, CAPRAMEN,
- anD DATAVALID . THESE SlenALS WHEAN HiGgH
_ _HAVE  THE FOWLLWIAG MEANINGS, ' TRECONT .~




/"'E/’r/\’sv A 5
TRIGUP MEANS

I ;

—

A TRIGCER. WAS ENCOUNTELED,
_THE (AST oOF THE DES/IRED

 NUMRER oF TRILEERS whs ENCOUN TERED.

CAPRAMEN MEANS A TRIGEER AND TRACE
OPEAATION 1S5 N PRoCESS .

= DATAVALID
LOGIC ANALYZER 1S HALTED
AND ITS OFPERPATION FINISHED. ALS0 THRUY

MEANS THe

- A2 COMES THE . STATE OF THE TTL  CoMPATIBEE

LD Hz SIGNAL  AND THE SI6NAL PERR , WHICH
WHeEA RiGH

INDICATES THE ANALYZER's PLROGEANM
RAM HAS EAILED. :

THE Loclc ANALYZER CAN BE

| oPerzfmao IN A CONTINUOUS MODE |, |N WHICH
s wild. NOF HALT siTeElE AND WLl  TRICGER.
- AND TEACE INDECINITELY . THE FPREVIOUS DE-

SCRIPTION WAS FoR THE oNE-SHoT MODE AND

THE SIGNAL CONTMOD WAS LOW AND CONTMOD
WAS HGH . IN CONTIMNUOUS MODE

1S HeEH AND CoNTMOD 'S Low, THESE

CONT MOD

TWO SIGNALS IN CONTINUOUS MODE ALTER THE
OPERATION O©OF THE (oGIC ANALYZER. CONTROL

CQURCVITRY So THAT IT DIVIDES THE 256

CAPTULE RAM LOCATIONS IN HALF . ONE HALF
OF THE CAPTURE RAM HoLps P To 64 VALID
 GAME INSTRUCTIONS GEFORE THE PREVIOUSLY
ENc.ouAfTeﬂ.eD TR |G6EL-, THE INSTRUCTION OF THE
PREVIoVS LY 5~cou~7aaeo TRIGGEL. AND THE 63



|

_ VALID INSTRUCTIONS AFTER. THE FPReEyIoUSLY
 ENCOUNTERED TRICGEK.. THE OTHER HALF

e -0

IS REING USED TO STORE THE GAME pPROCESSDR'S

- CURRENT INSTRUCTIONS BEFORE THE TIU&GER.

AND wilLe <SToRE THE TRIGGERED INSTRULTION
AND (3 |INSTRUCTIONS FoLLowlAlg THE TRIGEEK,
AFTER A TRIGEGEL 1S5 ENCOUNTERED AND 62
VALID POST-TRIGGER INSTRUCTIONS ARE SPRED,
THEN THE (ATTER HALF oF THE CAPTVRE
RAM PecomMES THE FORMER HALF AND THE
FoRMEL. HALF |8 AVRILABLE @ FOK. Al New
TRIGEER. AND TEACE CO©PERATION. THIS "“LEAP_
FROG" oPERATION wilL CONTIMUE UNTIL. THE

Logie ANALYZER. IS RALTED BY THE ANALYZER

PROCESSOR.. THE ACTUAL OPERATION o©oF THE
LOGIC ANALY ZER. CoNTROL CIRCuIT’S  COUNTERS

AND LATCHES IN THE CONTINVOUS MODE

1S AN EX€E€ReISE LEFT TO THE READER.
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