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ABOUT me BOOK 

This book supplies reference material for studem taking the GRiDCASE 1500 
Hardware Sexvia Came. It supplies iafonmion on system operation and 
infomarion reking to ttre fomation of a repair facility. 

INTENDED AUDIENCE 

Studeats of the GRiDCASE lS0 Hardware Stmice Course. Readen of the mnmtsll 
are cxpacd to have at least a two year e k c t x d ~  degree io digital eiectroaia or 
equivalent experience. 

DOCUMENTATION CONVENTIONS 

T h i S d u s c s d t ~ ~ m ~ t o M e ~ v a r i ~ ~ ~ & o ~ ~ ~ o f t ~  The 
following me topics define these terms. 

Chapter 

This manual contains 3 chapters. Each chapter starts on a new page. 

Each chapter cm&s of several mchm. A section starts with a bar across the page, 
acapi ta l ized~t i t feoutdented&e~andablankl iae .  

S c t h s  may oomain one or more tapiq. A topic starts with a mired- topic 
name o u t d d  h followed by a b w  line. 
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Subtopic 

T q i a  may contain one or more subtopics. A subtopic starts witb a mixed-case 
subtopic name in line with the body of the t e a  followed by a blank linc. 

Sub-Subtopic 

Subtopics m y  contain ofit or more subntbtopics. A subsubtopic starts witb  a 
mixed case &subtopic nnmt in line with the body of the twtt. Two spaces follow, 
thenthehIineoftext 

SYNTAX AND TERMINOLOGY 

This section d e s c n i  the syntax used to document conmaads, and some of h e  
technicai #nns used in this manual. 

Ficname All MS-DOS built-in commands and mes will be shown in italics 
throughout the ten  

Application ROM: An a&ka&n ROMisaRead OniyM'chip wmtah&g 
a p p ~ ~ s ~ ~ ~ q s t e m  A p p k d m R ~ ~ a m t r r c d  
i r a t i r c G R i D p r o d u c t s t o ~ t A e w ~ l a s d p o w e r  
c0nrrrmpdOIL 
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OTHER BOOKS YOU MAY NEED 

You~dtortf~~tothefou~~ltsasyouuscthismanua: 

GILDCASE IS00 Owner's Guide GRiD PNX 001500-40 

GRiDCASE 1500 Technical Reference GRiD PN# 001500.50 

MS-DOS Reference for GRiDCASE Users GRiD PN# 029550-00 

1500 Hadware Servke Shrdent Guide 1 - 8  
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_^- .... -._ .......... ".. ...-.... ..-.....-- I . . . - . . . I - - . . . - . - . . I - - - I I . . d . -~ - I . . - . I - - - .  .. ......., a PART ONE: REPAIRING THE GRIDCASE 1500 SERIES SYSTEMS 

This chapter cunsists of reference ma& on the theory of operation, diagnostia. 
and repair of the GRilXASE U20 and O W E  1530 systems. 

'Ibis section presents a user's view of tbe GRDCMB lSOO series systems. The 
purpose of the section is to make you marc of haw the GRiDCASE I500 series 
systezl~s respond when they are in coaditian Both the GRiDCASE 1520 
and GfUDCASE U30 are IBM AT c o ~ l e .  The GRjDCASE 152il uses the - 
S b i t  8- microprocessor, and the GRDCASE 1530 uses the 32-bit 8m86 
microprocessor. From the user's point of view, tb+ nm, units funcrion the same. - 

From the externaI, physic4 viewpoint the two units arc identical. They are made 
with identical black, magnesium cash@, use h e  same keyboard (a GRiD 
pr~prittary, mMUNT@bk, 72-kq -1, and share the samt screen 
tcchnologtos. (Both units caa have e i h  Up or Phsma displays with 640 by 400 
pixel res01utio& or a d u  p b  displq with 640 by UW) pixel reso1ution) 

NOTE: & n t e o * h ~ J ~ ~ f f * @ h & i  

Theprimay~forthEGRiDCASE1500systems~looltedontherear 
paneloftheuoig. T h ~ ~ ~ c o ~ o n s a r c a s b ~  

RGB optput (for external ROB monitors). 

a GRiDFitSdRepakCo-Outline - w = d  (AT---& -1- 
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Two pdtl-wired -11 phone line connections (for the i m e d  
modem). 

Serial Pon (RS-23S9-pk ~Tampattble connector). 

Centronics parallel port. 

External drive connector (for the Pocke~ouch peripherals). 

DC input connector (for + 16 VDC external power). 

Figure 1-1 Shows these p- connections on the GRiDCASE 1500 rear panel. 

External Centronics 
Keyboard 

'Ytser i a l , port Paek . Slot 

Eactknal Extemal 
Switch Drive Connector - DC Input 

Rgm 1-1 ORtOCASE 1500 Serles Systsms Rear Panel 

System Hodr-U#Tmmhg on the sgskm 

Here are a few Nles to follow d e n  hooking-up the GRiDCASlE UOO series systems: 

1. CAUTION: Do not connect or disconnect devices or cables from rhc computer 
with the system paver on 

2. CAUTIONDoaot~thtsystern~off~etheIrarddiskdrivc~ty 
right is lit. Wait for the activity light ta go o& this allows the bard disk drive to park 
the read/write heads, preventing damage to the drive whiIt the system is king 
powered d m  and c lung   ratio^ 
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What attacbmcnts do you aced to test tbe GRiDCASE 1500 systems? To fully rest 
the systems, the foilowing equipment is needed: 

GRiD Field Repair Coursc Outline 

3 Phonehe 

Extcmalkcyboard 

Pocket or pouch f f o p ~  disk drive 

Batterypdc 

External power supply 

ATampatl'ble serial ioopback 

Tbis section covers the aperation of the GRjDCASE lSOO systems horn h e  
viewpoint of software. The system BIOS and tho MSDOS aperating systems are 
discussed. - 
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ROM BIOS 

The Basic I n p u t / O u ~ ~  System (BfOS) is a series of commonly used sofnvare 
sub-roudnes or c a b  mien into the GRiDCASE l500 boot ROMs. &cause thc 
BIOS has beea wtimn iaul ROM, it is commonty called RUM BIOS. The fundon 
of the BlOS is to ailow softwart to perform M c  system functions without having to 
manipulate the hardware directly. Because of this, the user's sofnvare doesn't 
require that hesc roudaes be built into i~ thus saving space and m a b g  the software 
more hardware-independent, Thiok of the BIOS as a buffer beweea the hardware 
and applications software. This is how mimy of the IBM AT compatible systems are 
able to dire@ rua MS-DOS. TIe BIOS used in ?he GRiDCASE I500 systems was 
developed by P h a n k  CompatibiSiry Corporation and is fully compatible with the 
IBM AT BIOS. 

Tbe boot ROMs also contain the PowerIOn-SeBTcst (POST). n e  POST is used to 
test the most critical functions required to operate the system. The POW is 
discussed in more detail in the sedoo lnitklhion Sequtnct Iater in this chapter. 

Operating Systems 

The BfOS was not desigaed to interact with a urer; it can only be accessed with - 
machine code, and bardware intcrrppts, and das not provide for keyboard or 
console inpuf Sbftwart must be lcbadod from the mas storage devices to provide 
user aaxsabifiq to the system. As perr of tke POST', the available starage devices 
are scanned for a valid bootstrap prastam to load the sofhme h m  one of the 
storage devices. The boarstrap program is loaded and run, and in nrrn loads a main 
program from the disk In nlmmt all cases, the main prqnm being loaded is an 
ope=*srstes~ 

Anoperdngsystomisa~tKhichproddesausebleinterhcc betweenthe 
dmare user, the u s d s  sohwere applidoa and the BfOS and hdwarc. It 
r y p i ~ ~ ~ a t l e a s t ~ M d b 1 ~ t h e w i n t c ~ t h e ~ e  
CO-1 and a system resource manaper. The user interface d& with how 
hfomahi  is pmseOtGd to tbc user, and how commands or infomation can be 
entered by the user. The me cootml q m m  deals with the writing and reading of 
data to aud from the storage devices, and the o w o n  of data and mes on the 

devices, The system resource manager controls memory d d o a  CPU 
&ne abcadon, and general system,functio~ such as mmmmg . *  time and date, 
and monitorjag syrnGm stafus. 
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MSDOS.SYS takes over execution. loads the 5les listed in the system ae 
CONFIG.SYS, a text me which lists optional dwicc drivers such as 
W R I V E . S Y S ,  ANSLSYS, and W A D - S Y S .  Then MSDOS-SYS 
loads in the fitc COMMAND.COM, a command interpreter and 
matcher, which takes over command of the system &om MSDOS.SYS. 

COMMAND.COM's fim aperation is to execute the batch 6ie 
AUTOEXECBAT, if it exists on the storage device. If the 
AUTOEXECBAT Ele is nat found, MS-DOS prompts the user with for 
the date and time, followed by the Miaasoft cawght message: 

Microsdt(R) MSDOS(R) Version XXX 
(C)Copyright Microsoft Corp 1981-1986 

NOTE: A s p e d  exception to this exists. Application ROMs are usually given the 
MS-DOS boot device designation A which is also the MS-DOS designation of the 

floppy disk drive of the system. coaseqtently, if a disk is in the floppy drive 
wide the ROM-based MS-DOS is loading, the AUTOEXECBATac on the disk is 
-1 - 

The MS-DOS User IntutPct 

The MS-DOS user interface is chactcr-based (versus graphics-based), and the 
dialog between the user and the system takes place via the command-lint (versus a 
form or menu-based inte-) in a style reminiscent of tcnrikd operation A 
typical dialog between an aperatar and h e  qmem might be as follows: MS-DOS 
be- execution in the system at boot, and prompts the user with the default 
c o d  b e  pro- as follows: 

A! this prompt, tht user types In the application progam or built-in MS-DOS 
command he wishes to xua and presses the ReTURN key to begin execution of the 
command. MS-DOS then loads the program into RAM (if an application program is 
to be executed) a d  W e r e  control of the system to the application pro- or 
built-in conmad. When thc appiidon program or built-in commaad is ended, 
conml is mtisfered back to MSIDOS, which reams to tbe command line prompt 
What follows is a description of the &tical cIements of the MS-DOS operating 
system 

t SOO Hardware Smka student Guide 1 - 1 4  



GRIDCASE ?SO0 HAfrW;AnE SERViCE COURSE 

- Student Gutde 

In a mrrltipie storage device system, some method must be used to dis-b one 
storage device from anorher. In MS-DOS, this distinction is made by each 
of the storage devias a sequential Letter (&B,CD,E..); performed by MS-DOS 
when it is initially loaded Typically, MS-DOS assigns the floppy drives kt - 
starting with the letter A and hard drivzs ncxs - stanhg with the letter C. la 
the example used in the previous topic, A was the default drive prompt Tbis 
indicated tbat udes otherwise s p e d &  MS-DOS was prepared to retrieve and 
execute files located only on the A drive. l%c d e h k  drive can be dmged by the 
user to another drive by desired d&dt drive letter bnto the oommand 
line foUowed by a mlon character r:") a foUaws: 

A > C: rC:* is what you would enter.) 

is the new prompt) 

Xn the GRiDCASE 2500, the upper, interpal floppy drive is t y p i d y  designated as 
the A m .  

M S D O S b  armmbtrqfbdtbcOmmaPdStbrtcaubeusedbythe operator to 
perform common WO~IS. Sonzc typid  commaads are as folbm 

TIME Rllows3rtwator~erthetirmhfhC~'Sd~dOck 
DATE A l Z o w s t h c u r a t p s c t ~ d c r # m t h 4 ~ ' s d ~ d o c k  
DIR ~ a h c ~ i u c a f e d m t l r c a a r r n t ~ d e Y i c e ' s ~ y .  
COPY Co*-filcao- 
DEL m a *  
MKDIR M ~ a ~  
CHOIR ~ t h c ~ ~ ~ t o * ~ ~  wtthcsUlt?ge 

&I&& 

W h e a t h t s e a r m r n a n d s a r e e ~ ~ t h e c a m m a n d ~ ~ e ~ ~  
cxcumd- 
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Tho directory command DIR dkpw the files h a t e d  on the main or root directom 
of the w e n t  storage device. For of o w t i o n ,  it is often practical to 
divide the storage space of the storage device into smaller, more easily handled 
sections called ~ e c t o r i e s .  Subdhe~ory names can be up to eight characters in 
length and can consist of letters, numbers, and some of the other ASCII characters. 
Upder MS-DOS it is also po~s.i'b1e to have sukiirectories within sukbectories. 
The practical limitation to tht number of levels of subdirectories availabie in 
MS-DOS is three or four, although it is possible to have more subdirectory levels 
th;ill this. I11usaation 1-2 shows the hierarchical structure of directories in a 
MS-DOS storage device. 

Device (k, B:, etc.) 

Root Directory 
I 

i 
Flmamem 

1 
Sub 

I 
~ ~ . t d  Dlrectorv f Sub 
Fffenamaa I Directory 2 
f i f m ~ . E #  

*.* 
Ffi-ld I 
Fferremam Sub 
me~me.m Ofredow 3 
RemmaLd .. . m d t d  i 

fl-td Sub- 
fitma Directory 4 
msn%maGu f 

To change from one directory to another, the built-in command CHDIR is used 
alongwlXh&enameofthedesirtdsbdkmky. Onccinthenewdirectory, 
MS-DOS 0d.y opesates on those fiIeswitbin tbat &cctory unless an alternative 
directory is sped&d in the amnmnd line. More idomu&n on subdirectories and 
the eommaads whi& ~ e c t o r i t s  can be found in the MS-LX)S Reference 
(GRiD P/N 29S5046). 



MS-DOS stores programs and data onto the storage devices in 6le.s. A file is 
accesses via its flename and its optional thee letter extension.. The fifename can be 
up to eight characters in length and caa consist of letten, numbers, and some of the 
other ASCII characters. The three letter extension following the filename has 
similar restraints, however some Merences apply. Files with the three-letter 
extensions .EX= .COM, or BAT, are automatidy executed by MS-DOS. Files 
with the .EXE or .COM exteasion are generally user application programs. Files 
with the .BAT extension are of a special type of text file died a batch fie, discussed 
under the topic Batch Files later in this &oa To execute a propam or run a 
bat& file, enter the ~cname on the c o d  line as folIows. Notice that the Ele's 
Wee letter txteruion d not be entered, MSIDOS automatically loads the version 
of tibe a e  with the XXE, .CON or BAT udcnsion 

Where D: is the MS-DOS dcs@don for the storage d&cc (A,B,C,D,etc.), Sub1 is 
&e subdirtctory in which tbe file is located (this is not neassary if the file is within 
tht merit directory), and aerrame is the name of the Qe to be executed (one to 
eight characters in length). - 

NOTE If the fie to be executed is on the current storage device, you do not have to 
preceed it with the storage device letter.) 

It is possible in MS-DOS to pass i n f o d o n  to built-in commands or executable 
files though the command line by using parameters. A parameter can consist of 
s w d ,  dispw cbracters, and othcnuisc, is ody limited in content by tbe ability 
of the p g a m  to iatcrpret it. mdy, a parameter is sepaattd from tbc filename 
and any other p8raxnete1~ on the c o d  h e  with eitha a SPACE or a dash 
-r rn. 
Typical parameters indude source flenames and their extensions, destination 
~~ and their uct~nsions, source and destination devices, commands to the hlt 
to be exem- and numeric values. An ampIc of a parameter follows. 

c> PRNUX)P #I500 ( h p s  printer Imp test 500 times ) 
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A batch B e  cza be written to accomplish redundant w m m d  h e  e a q  for the 
opmmr, or to perform task during system boot prior to operator use. An example 
of the former is the BUFWIN.BAT used on the FIEU31ESf' Diagnostics to - a t e  
rfic files necessary to fully test the GRiDCASE system, while arr example of the 
latter is the file AirTOEXEC.%AT. A batch Ele is a text a e  ending with the 
extension BAT. To run a batch He, enter it in the command line as you wodd m y  
other excatab1e me. COMMAND.COM interprets the batch file as a series of 
commands; each h e  interpreted 2 one command 

If the batch fire AUTOEXECBAT is on the booting storage device, MS-DOS 
executes it automatidy prior to the pint where the operator is prompted with the 
command in the normal MS-DOS boot-up sequence. To avoid the execution of tbe 
AUTOEXECBAT me, press (displayed as * C) several times 
immediately following the &st MSlDOS prompt 

GRiD Systems Corp. MS-DOS 810s V8r X 
Copyright (C) 1985,86,87 GFliO Systms Corporahan 

You can create a batch fie using the MSIDOS bdt-in annnmd COPY. For 
iasace, the fotlowizrg commnd aeates the fie lEST'.E 

A > COPY CON: TESTBAT 
MODEMTST/SA 
PRNLOOP #L100 
NPE MESSAGE.TXT 
^ Z  

This takes errtry from the keyboard andstores 
it into the file TESTBAT. Just type into the 
keyboard the commands you want tbe system 
to nm for you. you are done entering 
the batch file. Type CTRL-2 (entered as ' * 2") 
to end keyboard input, and then press the 
R m R N  key to save the fle to disk. 

---- --- 

lSOO Hareham Stmice Studart Guide 1 - 1 8  
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HARDWARE THEORY OF OPERATION 

n e  GRiDCASE UOO series systems were designed to be IBM AT compatible. 
C o ~ e n t l y ,  the system architecture, processors, port con6gumtion, and ROM 
BIOS are based on the IBM AT. A r c h i t d  compatibiliry allows the GRiDCASE 
1500 series systems to run IBM AT software: the GRiDCASE 1520 ntns MS-DOS, 
and the GRiDCASE 1530 nrns either MS-DOS or XENK Due to size and power 
limitations, the systems' design has requid many power- and space-saving 
measures. Exampies of these m a s u m  arc as follows: 

a The compact 72-key keyboard, wbile it does oot bave all the same keys as 
the IBMs, does share tbc IBM kqbard's fuaEtion Using multiple-key 
keystrokes, a user cau duplicate any keystroke the IBM AT keyboard 
gene- 

The application ROM dots, which am @ak to the GRiD symms, 
allow commonly used software to be stared on a denser, more pomaneat 
mdathanadidcdrive. Thisoptionhasbandcsignedsuchthatitdocs 
nut interfere with the n o d  EBM AT fpnction, and thus does not * 

~'withsoftwatrdesigPedtonmw~IBMAT. T h e m  
application ROM slots cm cumin either l28m EPROMs (32-pin) or - 
l2sKB MBskedROMs (2&pin). 

Much of the GRiDCASE 1500 series q s t u n ' s  functionality is built into 
CMOS gate amy/MST tdzmiogy far power- and spaa-saving. The 
GRiDCASE 1500 wries systcms'hsic I5M AT &textme is supported 
byafour VfSfgakamychipsst 'Ihehctionoftheprinterpa%a 
staadardthmmhsinterfaa,iscantaiacdinaG~mizedgatt 
array. UOaddtts4~lOgic,flopWseltctlogic,andmemory 
management logic also ailbe O P h O ~  pgrammble logic devices. 

?he GRiDCASE l500 series systems support a rnrmhM of dEerent drive, dispb, 
~ ~ m e m o r y o p t i o n s .  Table1-2bdow~sevcralopti0l~~zrvailable 
f o r t b e G R i D C A S B m s y s r e r ~ s a a d t h e i r ~  
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Table 1-1. GRiDCASE So0 System CaQumions. 

, I ,I,.. . , -- 

. & . . , ,  s f % 

RAM O~tions: Tz 

Ekpanded and m d t d  Mtinoq Specilicatian RAM 

I 

The 80286 and 8U386 -IS have two modes of operation which aflect their 
approach to memoy access: real address mode, and ttirhlal address mode, In real 
address mode, the procssars an only add- a m a x b m  of IMB of memory. In 
virtual address mode, rhe processors can access all of the RAM in the computers (up 
to 8MB in the 1500 systrms). MS-DOS is timitud to hnaioniug in real address 
mode,andislin&edtoacessbgamnimnmof640~ofRAM Bydc6nitioa,this 
640M3blodrofRAMiscdkiSystomRAM. Similarfy,theRAMabovethe640KB 
biock is called Additional RAM. The additional RAM is not -1e to the 
systemindaddressmode,andislocatedabavethe IMBaddressboundayinthe 
virtual address mode. Tho approaches, -4 Memory SpecEdon d 
Extended Memory Spa&atiorr, allow the qmcms to acass the Additional RAM 
white under MS-DOS. 

1MB RAM 
-RAM 

, 4MBRAM 
8MB RAM 

4256KB RAMstidc 1 
8-Z6KB RAhMcks 1 

4-1 MB RAMstidcs , 
I 

8-1MB RAMsticks I 

Drive O~tioru: 
Dual 1.44MB FDD 
1.44MB FDD/20MB HDD 
1.44MB FDDl40MB HDD 
4OMBHDI> 
lOOMB HDD 

ODti- 
. 80287NDP 

Dimlay Omtiom: 

- 
l520 onlv 

EL backiiC640 X 400 Transfiedve 
LCD DisDlav 
EL backlit, 640 X 440, Tmmissive 
LCDDisoiav 
PI- 640 X 400 dhlav 
Plasma 640 X 200 Displav 

80387 NDP 1530 a& --- 

LCD DCDC coxwerter 

LCD converter I 

Plasma DCDC converter 
Plasma DC/DC convener I 
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?be Expanded Memory SpedEcation requirts spefic VO hardware registers and a 
free b W  of ad&- spaa (beween address EOOOOh and F0000h) in order to 
fundon, but orn be impitmated on 808&, 8086,802845, and 80386-based systems. 
Tbe GRiDCASE 1520 can access up to 2 MB of RAM abovt &c f MB ad&- 
boundary using the Expanded Memory S@eation (any additional RAM in rhc 
GRiDCASE 1520 must be accessed with the Extended Memory Spccikation). 

The &tended Memo y Spedcation is smctiy based in sofnmre, and operates only 
in 802%- or 80386-based systems. The h d c d  Memozy SpecZcation temporarily 
switches to the viratal address mode to u c h g e  blockr of RAM between the 
systcm RAM and the additional RAM. Switching bemen the two addressing 
modes can mke a substantial ammnllnt of time, In the 1520, the Enended Memory 
Spedcation ruas somewbt slower than the Expanded Memory Spec&ation. In 
the 1530, advance in the vhaUreal address made seicctioa capabilities of tbe 
80386 brwt made the Enended Memory SpecB~ation's spccd cbmpafabie to the 
Expanded Mczlloy S ~ ~ t i o n ' s  speed, The admatage of using the Erteaded 
Memory SpecEcadon over Expanded Memory Spe&eation is that it allows the 
system to access dl of the additional RAM (up to 738MB3, The GRiDCASE IS30 
only supports the Extended Menroy Spcdcition 

TEE MAIN m C  BOARD: a Cornpancat L e d  Tour 

What faUowr are block diagrams for the ml;n logicboards of the GWCASE l520 
and l530 s y t c r ~ ~  
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This circuit is r q i m d  to perform a power1011 initbhstion of the board. Its 
p u r p o s e i s t 6 ~ t h a t t h e p o w ~ t s a p p I y i s a t a ~ o p e ~ c 6 a d i ~  - 

before the reset s i p l  is gcncated. It also mnitozs the pawer supply during 
operation in order ta shat d m  tbc CPU should power drop. This keeps the CPU 
h m  executing randomly generated code and possibly lmshiug stared daza on mass 
storage devices. Tbe voitaga moni- by the Pawedd/Rcset Circuit arc 
+=and +5volts. Th~~~mwI~art~resuiredforaminimalb~gtOfthemain 
logic board 

The Mlcroproccuor (80a86 or 80C386) 

The GRiDCASE l52Uoses the 80C286, a CMOS d m  of the 1- 
-r U& in ?he IBM AT. It has a 1- wide data bus and a 24-bit wide 
address- h i s ~ ~ e ~ t h e ~ ~ u s e d i n t h ~  
IBMPC ThtGRiDCASE5530usesthe80C384. I!hasa32+itwide&abusand 
a32-bitarideaddmssbus. IntheGRiDCASE~ad&~~cs24through30ate  
not u t i b d  Upon a hardware or software rse% both  SOIS IS load and exearte 
2he ~ c c i o n  from memory address FFFFOh, loaued in ?he Boot ROMs. 
?'his code id.&es thc system and paform the POST. The POSI' is d c s c r i i  in 
detail in the Section InWimhn SequePcc. 
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The t>ootlBIOS ROMs are located at F0000b through FFFFFh ia ttte GR~DCASE 
SO0 system memory map. (Set the sub-topic Memory Mapping in the topic 
Decode Citcuit~~ and Systcm hgistcrs below in this sectioa) After ipit;al;rratio~ 
tbt system starrs wrecudng code at FFFFUh in the boot ROMs which be- the 
POST. The. BIOS is discussed in the section Software Theory in this chapter. 

IBM AT Chip Set 

Four chips make-up the fuaionality of tht IBM AT. The chips, and their funcriom 
are listed belaw. 

This chip provides wait state generation for the CPU, system clock generation, 
coprocessor interfacing, reset synchronization, and bus coanoL 

This chip contains the DM& intemp5 timer, r e b k  and speaker control. It - 
posscssos m e n  DMA channels (the qdvaleat of nvo 8237 DMA coatrollexs), IS 
intempt I.kanntb (the eqihdent of #o 8259 Programmable Intempt Controllers 
(PICs)), and three her/c~unter Ehnnatin (the equident of one 8254 timer/counte~ 
chip). It has beta designed to be campsriblt with the components it replaces on the 
IBM AT mslin logic board Table 13, Wow, the purposes of the DMA 
dmnc4 hternrpt Request (IRQ) cham&, a d  the timer (TC) channels used in 
the 3010. 
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CsmRltti 
DMA 0 
DMA 1 
DMA2 
D m 3  
D M 4  
DMA 5-7 
R.eeesh 
IRQ 0 
IRQ 1 
JRQ 2 
IRQ 8 
nQ 9 
lRQ lo 
IRQ 11 
IRQ 12 
IRQ 13 
LRQ 14 
IRQ 1s 
IRQ 3 
IRQ4 
IRQ 5 
mQ 6 
XRQ 7 
T C O  
TC 1 
Tc2 

Sapported Devicdhmdon 
Spare (Highost Priority) 
Reserved 
Floppy DMK Drive Conmiler 
Hard Disk Orne Cowokr 
a d e  born "2nd 8237 

Con~~~cted to TC 1 
System tick (Connected to TC 0) 
w 
Cascade from "2nd PIC" 
Time of Day Cioclt 
S o h e  redirected to INT OAh 
Rtscrved 
Resewed 
Rcservcd 
Math ColJr- 
HardDislrrnnrmlrn 
Reserrted 
-232 W Port (COM.2) 
MOdmWPart(COM1) 
Rmmved 
FlopWDislrDIh- 
CcRuOio intcrfaoe 
Rehdltiming 
Speaker tick 
sPk=output 
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Tlris ch@ Mers the m s  data bus, and generates wo separate data buses DATA 
0-15 (a 16-bit data bus) and EDATA &7 (an &bit data bus). UO read and write 
strobes are also b-ered by the chip. 

Decode Circnitr). and System Registem 

The decode circuitry is used for UO cbip seledoa (UO mapping), and RAM and 
ROM chip selection (memory mapping). Thc system registers, accessed through the 
UO, control various GRiD specific functions tiuougbout the system. 

DEVICE ACCESSED 
DMA control, channels 0-3 
Intemrpt control, chrurneb 017 
Tmtr/oomter 
Keyboard control r e ~ r s  
DMA page regism 
lmermpt control, Ehanneis 8-15 
D m  control, cb2nnels 5-7 
COM2 (RS-232) serial interface 
Cemmdcs gate an5y *.cr ht&a 
Vidco control 
Fioppy drive 0 
COMl (modem) serial interface 
A p p l i e  ROM socket select 

Table 1-4 illustrates the UO map of&e GRiDCASE U00. VO ports 0 kougb 3FFh 
are defioed by the IBM AT smdard. The IIO ports above 3FFh are options spedc 
to GRiD. 
UO ADDRESS 
000-0m 
MwBFh 
-. 

06063h 
OS(M9Fh 
OAo.oBF!l 
OC(MDFh 
2FSI2FEh 
378-37Ah 
3m3DCh 
3F2-3F5h 
3~8-3- 
440b 

Memory mappingwithin the GRDCME 1520 and 1530 is simik to the IBM AT. 
T h e B O O T , I 0 5 R O M s b c a t . e d a t ~ ~ F F W F h a r t i n t b e s a m e  
locationastheIBMAT. T h e s y s t e m R A M ~ a t a d d r e s s ~ a n d ~ n g o u p  to 
address 9FFFFh (640K RAM). Additional RAM is 1- between lOOOOOh arul 



- 
 HIDC CASE is,; i;Ailt?i'. .i ;i, SERVICE COURSE 

Student Guide 
-. 

7FFFFFh. A system register fusion, ROM enable, all- the memory ad&= 
space between AOOOOh and BFFFFh to be overlayed with the application ROMs. 
The memory space between BSOOOh and BCOOOh is w d  for access video RAU 
Please note that access to the video RAM is exdusivc of access to the applicad~n 
R O W  Addresses COOOOh through DFFFFb are availabb for W r  exoansion card 
ROMs. The space from EOOOOh &d E m  is used as an access iatd EMS RAM. 
Figure 1-6 illustrates the GRiDCASE I500 memory map. 

Icprrkd/ 
-2FFFFFh 

~~ -. 
BeeWeIos - 0 al - 
E t l s r n Y i n d c v  8 g 

EB088. C L  
Expansion M RGU t' t 

Cmm 
Mawing 

Uid.0 Wl 
g,r 

Bawe 
UWSED 

m P l i u t i o n  2 9 
Rm 

" -W u i d g  
<unused> i l v ~ i n o  3 l -~~~ - 

1 leB888h 

synem Registas 

The system regiottn are used by the GRiDCASE lS00 systems to control options 
that ak byodd the IEM AT mmdard 'Ihoc options indude the applicari& ROM 
c o d  sDad sekion aud umuols on COMl (Modem) and COM2 W-232). 
~ ~ ~ ~ ~ ~ ~ t h e ~ ~ s ~ f m m ~ m ~ a n d ~ ~ ~ ~ ~  
co- when written to, and returns conQwation kfomatbn when read 
from. Synmnrcgistu1vdsuintheUO~pacefrom410hto417hand~Is~ 
clocksped ~ n ~ Z e X i m i n t h e y 0 s p a c e f r e r m ~ 7 F F h a n d c o n a o l s  
d k p I . g , ~ f o n S ~ R O M s i P ~  Sgrnrmrcgista3~intheI~O 

- sppcehm6FgBFh. ~ r e g i s r a 4 a d s t s i n t k e U O s p o c e ~ ~ 2 7 h ,  
F u n h e r ~ & t h e s e r r g i s t e r s c m k ~ i n t k e G R i D C A S E  1500 
TechnicalRcfuence. 



GRIDCASE ISOO ~ A R D W H E  SERV:CE COURSI 
Student Guidc 

RAM and RAM Control 

RAM k t&e GRiDCASE I500 systems must consist of cxdusiveIy 256KB 
RAMsticlP or exc1usivciy 1MB RAhhidcr; rhe two types of w c k s  cannot be 
mixed in one system. The GRiDCASE 1520 re* one of two RAM cuntroilers 
(one for 256KB RAMsticks and one for IMB RAMsticks) to access RAU The 
GRiDCASE 1530's RAM controller can be switched benveen the two different 
RAMstick sizes by k w a r e .  ?he RAM consroller gc~serarcs the ne- d i p  
selects to each of tbe RAMsticks, multiplexes she sysrem's address bus into h e  
RAMsticks, and assists the refresh qde. Another part of the RAM contro1lersY 
function is to o&t b e  addresses of thc RAM above the 640KB system RAM 
boundary upward by 384K This placts all of the additional RAM (Eaended and 
EMS RAM) above address 1OOOOOh (IMB). 

In tht 1520, E q a d d  Meamy S-tion has been built into the main Iogic 
boat& Logically, the EMS com1 dreuitry is located betwoen the address bus and 
&RAM-L Whenthesysmmattemptstoacccssthermmoryaddressing . 
bemeen addresses EOOOOh d EFlT'Fb tbe EMS caatrol circuitry redircces 
memory address@ to tbe RAM- addresses 1OCWh and34lOOCUh. The - 
EMScomolcirclritryremavesthesixmost~~bitsoftheSOlbit~m 
address, and r e p b  them with a men-bit wbich has been stored in one of 
f o u r I , / O t ~  T b i s ~ a e a t e s r r 2 l - b i t ~ , ~ i s u s e d m a c a s s t h e  
additional RAM above ihe IhfB address Each UO COITSPO~S 
to om quarter of the EOOOOh to EFFFFh EMS window. Table 1-5 5 the four UO 
porn, and the corresponding bladrs of the EMS window thy cantroL 
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The keyboard conolIer operates independently of the system, and can be thought 
of as a separate circuit unto itseff. The chip is a non-erasablc propnmmahle 8-bit 
microcomputer on a chip with UO capability. It accepts input from either the maai: 
of rfie internal keyboard or serial data from the external XBM AT compatible 
keyboard or keypad. 

Tbe 72065 is the equivalent of the 8272 ff opm drive anuoUer. This chip handles 
blocks of daut from either the internal disk drive or the pocket floppy. The 
miaoproccssor sends calnmandz to the floppy conmilcr on the VO bus, drives. 
The coauoller supplies serial write data, thing, and ammaad signals to the drives, 
and receives serial read data and s t a m  lines back Inside of the 72065, the read 
send data is amerted ro p d e L  Then the floppy controllet sends the floppy data 
direcdy to memory via the DMAConatr, one byte at a time. When the controllo: 
wri tes tothcdrive , tb isproc#5is&~5o~inrever~c:~ issent from 
memory to thc cuwoUervia DM& in the confroUcr the data is comrextcd to seM- 
form and~wrimnto~drive,TheGRiDCASElSOOsystcmsus#severd 
support chips in wnjmdon with the 72065 drive conmllcr. The damseparator 
chip(9239) &dtose~Icxrialdata~&mcfotlchmthcread~d 
the drive. The data separator has seleaab1e high density aad double density modes, 
a s w e l l a s p r ~ a m r r o L  TWlJIoftrsthevariedpouchpcripheralsto 
operate from the pockWpouch peripheral pon Other support &day, such as a 
custom gmgmmmbk logic device, generate the drive select and motor enable 
controis for up to two i n t ad  1.4- flopW disk drives, and any one of the pouch 
peripherals 

Centronics Gate krry (LPG41 

Tbt C~nSonics gate array contains tbe M c r ;  port drdtry, and pockct$ouch 
peripheral sense citcuitry. This dip was orisinally developed by GRiD for use in 
the GRiDLite qsbms. It is acmsd through VO ports 378-37Ah. The gate array 
@ d U  full compgtibifity with the DM AT'S Ccotronics port. 

1 SO0 Hardware Senrlce Studdnt Guide 1 - 
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COMl aud COM2 SviaI Ports 

Thc GRiDCASE 1500 systems possess two aqmchronous serial commuai~rions 
ports: COMI, and CUhd2. CUM1 is dedicated to the i n r e d  modem, and COM2 is 
dedicated to the RS-232 In the GRDCASE 1520, COMl GRiD Field Repair 
Course Outtine and COMZ consist of two 82CS0 UARTs. In the GRiI)CASE 1530, 
a VLSI package contains both 82Skompatilble communications pons. 

146818 T'hne of Day Cl& Chip 

The 146818 is a CMOS device consisting of 14 registen (used to access and 
contra1 the time of rfav in fodon) ,  aad SO g a d  purpose storage registen (used 
by the system to store codgumtion information). Typic@, the system accesses this 
chip ody dunng qstern boot It has its own 328 KHz crystal oscillator, and its own 
3.6V lithium bancry to maintain the correct time and to save the data in the general 
purpose registers while the system power is o& 

lNmALtZATiON SEQUENCE 

After Reset PowerUn or Keyboard reset (when CTRGALT-DEL is pressed), the 
B U  begins execution at memory address FFFFUh and foUmhg actions are 
4The BIOS does some initiakations and checks of system The checks &e up the 
Power-OwSelf-Test (POST). Should a failure occur during the POST, the CPU 
goes into a WALT state, hezing further qspm operatio= ?he initializations and 
checks the POST pcrfonns are Listed blow. 

Check time of day cbip r e ~ r s - ~ ~ / r e s t  P r o ~ l e  Intend 
T i r  function 

a Test horizonWertical retrace mbdes of the video c i r a i ~  
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Print &c sign-on m s a g e  m saeen: 
Phasrrbr ROM BlOS Vemkm XXX 

(C) 1935.1986 PhoenkTethnd@eS Ud 
AllRlg)lrsR- 
G~Systemscom=-l- 

Check size of memory only occurs after a hardware reset of the 
sys==) 

Beep to indicate compIetion of POST 

NOTE The message "Phoenix ROM BIOS ..".." folIowed by a beep indicates 
thatallchcdrrofsystemareok Ifafa2urcoccursduringthePOSI:arapid 
d e s  of beeps are sent to the speaker. The beeps co~espond to a code 
indicating the mode of failure. See Appendix A of this mamd for a iisting af 
the POSTS beep codes. 

T e s t k e y k w d c o n m i l e r ( I f a n m ~ ~ ~ e p r t s s a g e ~ d b a 4  
or keyboard sack Murc is disphpd.) 

The system then anempa to load an operating system's booottsp b m  a storage 
device and transfers c o d  to the bootstrap program 

Boot Scqoence 

The systtm scans devices in the ~~ order searching for a valid opera- 
systombootstraptrap 

Application ROMs 

Predqrmdholdimg F ( & t F l ~ ) , H ( E r t t s n a l ~ D i s k ) , E ~ F l u p p y ) ,  
or R (AppPdon ROMs) at reset, avddcs the above order and attempt a Mot 
from the selected Mce. 

An c m r  ocwrjng at this poiat either hangs the system or gives at error message 
(La; Floppy Disk Boot h). 
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GRIDCASE 1500: SUB-ASSEMBLY DESCRIPTIONS 

What follows is the block diagram of the GRiDCASE 1500 series systemsy 
sub-assemblies. 

Powa- 
Input 

1 

- 
O p t  ion 

Kw 
Direct p a d  to mrt connection 

rn Cable 
[::I Wi-1 connection 

figure 16. Subassemkdy Block l3agratn of GUlDCASE 1500 

GRiDCASE 1500 Scries System Mnin Logic - The main logic boards of the 
l520 and r530 arc the heart of their rcsp&ve systems in that 90% of the system 
a 6 t y  oceuss on these boards. Tbe mo boards are very siml7w in consmaio~. 
Both use the Faraday chip set to provide a major* of the electronics neassary to 
produce an ATeqatible system. ?he boards W e  the same footprint and 
connector layout in ordtr to provide upgrade capability. Each board can contain I 
or 2MB of RAM in 256gB RAMsticks, or 4 ar 8MB of RAM in 1MB ~ c l c s .  

The difference between the two boards is th+ type of processor (80C286 or 80386), 
the width of the data bus (16-bit or 32-bit), and the numeric data proccsor (80287 
or 80387) thsu is used in each. Tbe 1520 main logic board supparts an 80C286 
microprocessor, a lbbit data bus, a d  an 80287 rrluncric data processor. The l530 
maia logic board supports an 80C386 mi-r, a 32-bit data bus, and an 
80387 wmeric dam processor. 



Material Withdrawal Form - 1500 

IDA, NAME 

PRO# MODEM 

0 LG PUSMA (HI-PWR) 6OOX400 

0 LG PLASMA (LO-PWR) 600~400 

PLASM (ASSY) 
n 

YELLOW LCD 

YELLOW LCD (ASSY) - 
0 BLUE LCD 

0 BLUE LCD (ASSY) 

0 DWM: (LCD-115) 

0 DCDC (PLASMAH6) 

0 1 DMB HO CONTROLLE 1A 

0 ZOMB HD CONTROUfR 24 28 

40MB CONNER BACKPLANE . 

[7 40MB CONNER BIP WIWlRE 

0 20MB CONNER BACKFLANE 

[7 DUAL FLOPPY BACKPME 

FLOPPY DRIVE 2MB 

IOMB JVC HDJD3812 

0 2OMB JVC HD JD3824 

0 4UMB 112 HT, CONNER HD 

0 IWMB CONNER HD 

0 ' 2 0 ~ ~  CONNW HD 

[7 REAR PAN= BOARD 

REAR PANU ASSY 

2400 BAUD. MODEM 

0 MNP 2400 BAUD MODEM 

1200 BAUD MODEM 

1MB RAM STI CKS 

I MB RAM STICKS (THIN) 

256K W\M STICKS 

0 KEYBOARD 71-KEY 

0 KnsOARD 7Z-KM 

[7 VIDEO ROM BOARD 

0 UB-I 520 RAM - MB 

u UBlUORAM MB 

0 LI&1530 MASON BOARD 

a BACWLANE-EXP 

0 BACWUNE-EXP (1 12 HI) 

0 EXP UPPER INTERFACE BD 

0 DC CONVERTER-EXP 

EXP INTERFACE BD 

FW 

0 a 8 7  COPROCESSOR 

80387 CO-PROCESSOR : : ::: ::: 
BROWN40 WATT 

0 SILVER BULLET 

VGA 

DCDC 

VIDEO BD 

0 DISPLAY ASSY 

vonwuAl 
[7 REAR PAN= ASSY 

August, 1990 
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D A T E :  - 
=. . t * f=e=3~~t3=i t . : f==frr~==fa* f t~Zxr I=================================================:  

PLASH4 INTENSITY SW.(P/N 104911-00) 

FEET(P/N 180119-BB) 

BATTERY LATtH(P/N 102135-08) 

9AtTERY EJECT 3UTTON(P/N 181331-001 

BATTERY BACKPLANE(PfN 104170-008 

?on COVERIPIN 104a72-00) 

SIGHT lEG(P/N 104119-00) 

,EFT LEt(P/N 104159-00) 

1YLAR FOR BASE HAG (P1.N 104161 -88) 

IURL FLOPPY BRACKET RTfP/N 104233-80) 

IUAL FLOPPY BRACKET L T ( P / N  104234-00) 

.EFT SLIDER .SWfTCH(P/N 104287-083 

~ S H R  n u w  SWITCH(P/N i04~03-aa) 

3ATTERY TRAY (P /N  184214-00) 

IiSPLAY-CABLE-PLAShAiPIN 184222-001 

t i  HINGE EAR (P/N 165968-001 
.T I+:U= sm ( n d  t 0 2 3 z ~  --) 
{RACKET FUR 4 a n ~  H D ( P / N  L B ~ ~ ~ ~ - Q B I  

'LASHA SLIDER SWITCH(P/N 104399-001 

- SPRING B A T T E R Y  T R A Y ( P / t J  20DaBl-00) 

- It4SULAfOR BATTERY HOUSIHG (P/!l 1 8 4 4 4 9 - 8  

I - TQP COVER WIBEZEttPIN 104954-aB) 

- REAR PANEL R A G  (PIN 184157-06) 

- DISPLAY HOUSING (P/tJ 101 714-C0) 
I 

1 I - K E Y B O A R D  FRAflE (P/ti  104371-00) 
# 0 

- DISPLAY FRAnEtLCD) (B/W 184478-00) 

- D I S P L A Y  FfiAHE[PLRSHflI(P/N fQ4?01-%f?l 

- BASE PAN-EXP(P1N 184456-001 

I - COVER GASCkET-%FK-EXP(P/N 194458-001 

I - INSULATOR BATTERY HOUSING(P/N 102264-0 

3EZEL FOR J V C ( P / N  104411-803 I * - s n b u  F ~ N - E X P  (PA ia1288-co1 
I 

:ABLE L / B - I N T E R F A C E  00 [I5351 [P/W 104462-00) : - HOUNT I NG BRACKET-EX? [ P I N  182789-IJ81 

OP SHIELD FOR COMNER[P/N 184512-00) 

ACKLITE BD.-LfD(P/N 184536-00) 

- U-SHAPED Il!SULATOR-EXP(P/H 135323-86) 

- PLASTIC COVER GASCKET-EXP(P/M 1 ~ 4 4 s ~ - B  

- SOTTOH TRAY-EX? (PIN 104457-081 

- F W R  t C t 4 T R O t  CABLE-EXF ( P / H  1 C!4462-30! 



~ d ; . t  F A L L  L l S l  oOt#ld-LJ i m g y f  
1300 SERIES 

PLASMA INTENSITY j W . ! P / N  1349!1-a01 

- BATTERY lATCH(P/N 192135-331 

- 3ATTERY EJECT BUTTS!dI?/N 10333:-3S) 

- BUTTOn S H I E L D  CONNER(P/N 185110-00) 

- INSULATDR 4 0 ~ 3  B#P.LANE !PIN 185356 -58  

- SPRfHG BATTERY TRAY(P/N 2S38.81-OCj 

- IMSULATOR SATTERY WOUSIHG!P/N 1 2  ;.la;?- 

- BASEHAG MfBEZEL (P/N 104957-061 

- TOP COVER UIB.EIEL ( P ~ N  104954-00'1 

- RIGHT LEG(P/N 104113-201 

- HANDLE CIS-SEHBLY LP/N !84128-BBj 

- HYLIR FOR BASE RAG i84161-00) 

- DUAL FLOPPY BRACKET RTLPt'N 384233-081 

- DUAL FLOPPY BRACKET t T i f / t 4  L04234-00) 

- BASEHAG .NO BEZEL (P/N lE41&4-900 
C d  r . J ( - ~ ' 3  r.qcf*i -. . - TOP COVER NO B f i . E t ( P I N  18+1684B) 

LEFT SLIDER SWITC%(P/N 184282-e0) - REFlR PCllEL HAG (,PIN 164157-00) 

- DISPLAY HOUSI?G[P/N 101714-00) 

- BATTERY TRAY (PIN :24284-08: - KEY%O.CIRD F*'CIl'f€ ( , F I N  110407 1-88) 

- DISPLAY FRAHE(LCD1 !P/N i04478-001 - DISPLAY -CABLE-PLASEP ;?!ti 124222-9:B) 

- DISPLAY CABLE-LCD!?!% 174223-00) - DISPLAY ~ R A ? l E ( P t A W A l ( P / M  184281-89) 

- R T  HINGE ERR(P/N i05958-88) 
LT I+:.J- C&a (?;hi : ; I  JZ-6 -00) - BRACKET FOR 4dBB H C i ? / N  384531-803 

- BASE P C I W i X P  FP/# 184456-081 

- COVfR .CASChET-BLK-EXP CP/M 18445e-E0) 

- PLdSfl4 SLIDER S W I T t t ! I P / X  104349-301 - INSULATOR .BATTERY HDUSIHG (P/N 102264- 

- CABLE L/B-INTERFACE BDf:f3S)tP/N 134462-BB): - n w t u  IS BRACKET-EX? ( P I N  ~~~~~~~33 

- PC BD BRACKET-EXP (P/N 1E4455-801 

- T3P SHIELD f O R  CS?!iE3 i = / x  125512-201 

- PtkSTIC COVER GAStKET-EXP (P I t i  18445a- 

- PATCH 50. (P /N I Z L t Z Z - 2 2 :  - FWR SOMTROL CABLE-EXF(P/FJ 124462-883 

- 4 0 ~ 1 8  m : V E  t O V E R ! ? / ! i  :117::-2a, 

- EASKPLANE HOLDER I P ? C  :IfZf 5-20 !  



PLASHA !NTENSITY SU. (PIN 184911-081 

I - SATTERY EJECT BUTTON(P/N 101331-00) 

1 
I - B O T T C ~  SHIELD CONNER rP/N 1851 18-aa) 
: - R 9 H  COVE3 ( P I N  104072-8%) 

- RIGHT LEG(P/N 104119-00) 

. - HANDLE ASEEHBLY IP /N  1841 28-00) 

- HYLAR FOR BASE PIfiGLP/N 104141-00) 

- DUAL FLG?PV BRRCKET RT(P/N 104235-90) 

- DUAL FLOPPY BRRCKET L T ( P / N  104334-069 

- LEFT SLIDER SWITCH(P/N fB4202-00) 

- BATTERY T R A Y  ( P I N  104204-001 

- DISPLAY, CABLE-LCD(P/N 104223-80) 

-- R r  HINGE ELR(P/N 185968-881 
LT id;%= ELII (!"*I 1 0 2 3 ~ - 0 0 )  - e8ACKET FOR 40Hb HD(PIM 104351-881 

- BASE PAN-EXP (P /? I  1 a44Sb-ES) 

- PLSSfiR SLIDER SWITCH(P/N 104349-001 

- EEZEL t Z 4  J V C  (P/N 104411-001 - ~ n f i t ~  FAN-EXP:P/I i ~ : : x t - a a )  

- CAELE L/S-INTERFACE BD(153S) (P/N 104462-08): - Y o C N T l ? l G  SRACKET-EIP tP!!l lC1789-Z2i 

- TO? SHIELO FOR CONNER(P/N 184512-81) 

- t C N i 3 A P T  80.-LCD(P/N 184538-08) 



-Ai .r  r b C K  ..:, i i ~ d i d - ~ -  
1568 SERIES 

- DATE: 

PLASHA IMTENSITY SY.(P/N 104911-00) - J v C  CABLE [P/N 1 0 4 7 z z - ~ a )  

- BATTERY LATCH (P/t4 102135-80) 

- BATTERY EJECT %UTTONtP/N 101331-061 

- CONKER af?KT-RT ( P ~ t i  ! 2 : 7 2 3 - C C i  

- INSULAflH? 20Hb BKPLAtiE (P/N lC5ZFZ a 1  

- 90TTOH SHIELD COHNER(P/N 105110-23) - BATTERY BAtKPLANEiPlN 104179-888 

- INSULATOR 40tlB BKPLANE!P/N 185345- t3 !  

- RIGHT LEG(P/N 104119-86) 

- LEFT LEG(P/N 104153-001 

- HANDLE &SSEHBLY(P/N 104129-801 

- HYLAR FOR BASE RAGtPIN 164161-001 

- SPRING .BATTERY TRAY(P/N 28E081-22! 

- INSULATOR BATTERY IfOUSINt(P/N 124:5?-32 

- BASEHAG Y/BEZEL(P/H 104957-00) 

- f OP COVER W/BEZEL (P IN Ia49S4-e'B: 

- DUAL FLOPPY BRACKET R T I P / N  1 0 4 2 3 3 - 0 0 )  

- DUAL FLOPPY BRACKET L T i P / N  104254-301 

- BASEHAG MU BEZEt(P/N 104164-80@ 
13.7;:';:- - 

- TCP COVER MO EEZEL(Pft4  f C41OB-BC. 

- .  LEFT SLiDER SWITCH(P/N 184202-00) 

- BATTERY TRAY (P/N 304204-683 

- DISPLAY - CABLE-PLRSHA (Pit4 104222-10) 

- DISPLAY CABLE-LCD(P/N 184223-00) 

- RT H i N G E  EAR CPJN 1a5368-88) 
11 ~;4+5 S Q  ( ~ f l h i  1023%-00) 

- BRACKET FOR 4BHB HD(f/N I84f31-00) 

- PLhSnA SLIDER SWITCH(P/N 104349-881 

- BblSE P4N-EXP(P/H 164456-08) 

- CDVER G R S C K E T - B L K - E X P W ~ ~  ~ 4 4 5 s - 3 2 :  

- INSULATOR B A f T  ERY HOUSINt I P l N  .I'J:t:;-;J 

- BEZEL FGR JVC(P/N 104411-00) - s n a u  FAN.-EXP ~ P / N  104208-08) 

- CAaLE L/%-INTERFACE BD (15351 tP/N 104462-00) : - R O U t 4 T I N G  BRfiCKET -EXP [ P f N  103787-22 

- TOP SHIELD FOR CONNER ( F I N  184512-68) 

- SACKLI TE ED. -LCD ( P / H  104536-E8) 

- PATCH ED. (P/:t 134635-801 

49ME ?I?:VE COVER :?/ tl 134712-001 

I . - FWi? COt iTROL CABLE-EXP (PIN 1944=f-12 
I 



OAILf  ?SCd.~i31 dc~tri-;* *Gg:3 
lS00 SERIES 

PLASMA INTENSITY SW. [PIN 104911-08) 

- FEET (P /N 180119-001 

- B f l T t E R Y  LhTCH [ ? / N  182115-001 

I - 3ATTERY EJEf T EUTTON [ P I N  -101331-801 

- BATTERY BACKPLAtIE [P /N  104170-080 

- IMSULAfO2 20RB 8 K P t f i N E ( P / N  !15C53-32) 

- B O T  TOH SHIELD CDIJNER ( P I N  !sZi 13-23) 

- RO?f COVER (PIN Ia4072-SBi 

- RIGHT LEG(P/N 104119-801 

- LEFT L E G l P t N  184159-083 

- HANDLE ASSEHBLY ( P f  N 184128-981 

- SPRING BATTERY TRAY(P/N 2852:!-3a) 

- I N S U U T O R  BATTERY HOUSIHGiP/N 124475-2 

- BIISEHAO Y / B E Z E L ( P / N  1e4~57-ee) 

- HYLAR FOR BASE HAG(P/N 184161-BB) - TOP COVER W/BEZEL(PfN 104954-e l f  

- DUAL FLOPPY BRACKET R T t P I N  104233-68) 
+ *-;*: -. . .- . 

- TOP COVER r!O EEfEL(PiN 1 0 4 1 # ~ - & 1  - DUAL FLOPPY SRACKET LTfP/N 114234-081 

- LEFT SLIDER SMIiCH(P/N 1642a2-801 

- P L A S M  DUfl?lY SidiTCH(P/M t84203-081 

- REAR PANEL HAG (PIN 104 1 S f  - e l !  
! 

- DISPLAY HOUSIHGIP/N 10 1714-3Zi  

- BfiTTERY TRAY ( P I N  114204-80) - ~:EY%ORRD FR&E [ P ~ H  : o k r  -ee! 

- D I S P L ~ Y  FRAHE(LCDI(P/N 1 ~ 4 a i g - z + ~ :  
6 

- DISPLRY FRAnE(PLflSHA) ( P / N  IC322!-eQ! 
! 

- BhSE PhN-EXP t P / H  184456-00) 

- COVER GASCkEf -ELK-EXP (P/N ! 2 2 e 5 5  ~ 3 :  

- DISPLAY CRBLE-LCD(P/N 184223-00) 

- I H S U L A T O R  BATTERY HOUSING (P!N ! 2 2 2 5 5 - $  

- BEZEL F2R J V C t P I N  184411-60) - SHALL FAN-EXP t P / N '  104288-e01 
! i 

- CABLE LIB-INTERFACE BD(1SSS1 (PIN 104462-001 1 HOUNTING BRACKET-EXP(P/N i e z i 3 7 - 0 a 1  

- DC JACK : P I N  334492-081 

- TOP SHiELD FOR CONNERtP/N 104512-03) 

- CONTRAST ED.-tCD(P/N i04530-001 - PLASTIC COVER SASCKET-EXP ( P i ? :  : 5 '459 -2  

- PRTCH 99. (P/H 11.4653-88) 

- 4ona X I V E  CDVER ( P I P I  1047iz-aa) 

E5!C?;?L&?E H G L E E R  (PIF~ 1053SR-001 



ONLY PICK LIST aaee1g-am P A R T S  
lSQ0 SERIES 

NAME: I - DATE:  

-----------------------------------------------*-=---------*-----------------------------. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ---------*----------------------*----- 

PLASH& INTENSITY Sum ( P I N  10491 1-08) - J V C  CABLE(P/N 164722-08) 
: - F E E T ( P / N  1 4 0 1 1 9 - 0 8 1  - CgNt4ER BRET-LT ( P I N  1 8 4 9 3 8 - 0 0  

1 - BATTERY LATCH(P /N  1 0 2 1 3 5 - B B I  ' -  CONNER BRKT-RT(P/N 1 0 4 9 2 9 - 0 8 )  

- B A T T E R Y  E3ECT BUTTUM(P/N 101351-0Bj - INSULATOR 20HB BKPLANE(P/N fOSE00-22) 

- BATTERY BACKPLANE(P/N 104170-000 - EQTTOH SHIELO CUNNERtP/N 18Sl18-B@) 

- ROH C O V E R ( P / N  1il4072-08) - INSULATOR 40n8 B K P L R N E ~ P I N  i a s 3 9 6 - a m  

- RIGHT L E G f P / N  1 0 4 1 1 9 - 1 8 )  - SPRING BATTERY TRAY(P/N 28BBBi -001  

1 - LEFT LEG(P/N 104159-0B) - INSULATOR BATTERY HOUSING(P/N 1 3 4 4 9 9 - 8  

- HANDLE ASSEHBLYtPlN 1fl4120-0%) - BASEHfiG W/BEZELiP/tJ 104957-001 

- MYLAR FOR BASE f lAG(P/N 1 0 4 1 6 1 - 0 0 1  - TOP COVER W/BEfEL(P /N  184954 -003  

- DUAL FLOPPY BRACKET R T I P / N  1 0 4 2 3 3 - 0 0 )  

DUflL FLOPPY B R A C K E T  L T I P l N  1 0 4 2 3 4 - 0 0 1  

LEFT SLIDER SWITCH(P /N  1 0 4 2 8 2 - 0 0 1  

-. C 
P L A S H A  D U m Y  S U f f C H ( P / N  1 0 4 2 0 5 - 1 0 )  

- BATTERY T R A Y  I P / N  184204-081 

- R T  HINGE EARtP /N  1 0 5 9 6 8 - 0 0 )  
LT #:&+E set (f/d 1023- -QO) 

- BRACKET FOR 4 8 n ~  H P ( P / N  104331-ea1 

- PLASHR SLIDER SWITCH(P /N  104349-10) 

- 3 E t E L  FOR JVC(P/N 184411-003 

- EASEHAG NO BEZEL ( P I N  1841 64-00a 
1 . - . F ' .  . . 

- TOP COVER N O  E E t E L ( P / N  18616 '8-801 

- REAR PANEL HAG(P /N  1 9 4 ! 5 7 - 0 0 3  

- DISPLAY FRAfIEfLCD1 !F/N 104478-flO) 

- DISPLAY F R A H E I P L A S V A )  1 P / N  184221-CBI 

- S A S E  PCIN-EXP rP/N 184456-00)  

- COVER GASCk-ET-%LL-EXP(P/N 1g4459-89)  

- I t ~ s u r ~ r e ~  B A T T E R Y  H O U S I M G ( P / N  192264-2 

I 
I - SHALL FAN-EXP(P/N 104208-601 

- CABLE L IB- INTERFACE BD(t535) [ P I N  104462 -003  1 - HOUNTING BRACKET-EXP [ P / f I  16.3789-001 

- TOP SHIELD FOR C O N N E R ( P / N  1 0 4 5 1 2 - 0 0 )  

- CONTRAST 80. -LCD (P/N 1 6 4 5 3 0 - 0 0 )  

- SACKLITB 0D.-LtD(P/N lC4536-001  

- PATCH ED. (P/fJ 1 8 4 6 3 3 - 8 1 1  - PWR CONTROL CABLE-EXF(P/N 3 0 4 4 6 2 - 0 E )  



Student Gulde 

video Cud: Two application ROM sockets and the video control circuitry for b e  
ryrtem are located on the video card. me ROM rockets have 32 p h  uo-g 
128KB EPROMs and 128I(B marked to be ~d 'Tbc video &&ay comjsts 
of Yamaha 6366 video conuoUer, 32KB of video RAM, 32kB charaaer 
genentor ROM, and suppon c i f d ~ .  The video board can drive 640 by pi& 
Plasma and LCD display panels, a d  opptiody drive 640 by 200 Plasm. display 
panels. The video card can be software witched to drive an external ROB mo~tor 
as well. When operating under MS-DOS, the key scqucnct CTRLALT-TAB 
toggiw video output between the i n t e d  ,why and the extemal RGB monitor. 
The video card does not allow the operaaon of the intend display and the external 
monitor simultaneously. 2 - x  

Keyboard. The GRiDCASE has a 72 key keyboard. The use of the FN and ALT 
keys makes this keyboard M y  IBM cornpatile. The keyboard is a passive switch 
masix AU of the electronics for s c m h g  the switch matrix and interpretting 
keystrokes is built into the main logic board of the system 

Battery Backplane (expansion bas board): Access to the XnO or Am0 expansion 
bus is available through the battery backplane, or expansion bus board, located at 

- 

the forward end of the battery say. 

U,S.Robotics Mod- This modern provides asynchronous communication at eitber 
2400,1200, or 300 baud. The modem is accessed via a dedicated serial port 
(referred to by MS-DOS as COMI) on the main logic board. The modem is Hayes 
protocol compaable, and Bell and CCFlT(V.22bis) c o d c a t i o n s  compatibie. 
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GHlUCASk 1500 HARDWARE SERVICE COURSE 
Student Guide 

The GRiDCASE 1500 series systems came with one of the following four storage 
device options: two high-density floppy drive& a 20MB hard drive and a floppy 
drive, a QOMB hard drive and a floppy drive, and a single NlMB/IOOMB hard drive. 
Tke storage device or devices art constructed as one module; consisting of the 
storage device or devices, a backplane board ( s p e s c  to the option), and mounting 
chips* 

ZntemaI Floppy Disk Drive: 3 1/2" Double-Sided, High-Density, 1.44MB floppy disk 
drive. The drive accepts either bigbdcnsity format 1.44MB dish or double-density 
f o m t  720KB disks. 

h t e d  Hard D i i  Drive: All Connos bard drive options require + 12 and + 5 
VDC to operase. 

Display Options 

Three internal display options are a e I t  for the GRiDCASE BOO systems: 
low-per, 640 by 400 pixel plasma panek low-power, 540 'by 2UO pixel plarma 
panei; EL backlit, 640 by 400 pixel, t r a d d c  (yellow) LCD paae1; and EL 
backlit, 640 by 400 pkcl, tmmnhive (blue) LCD panet A 33 volt DC/DC 
comcrttr must be used with the plasm panel displays. Similarly, a special DCDC 
converter which generates the 180 volts AC suppIy for the EL backligk& must be 
usedwiththeUZDpazrek 

Two different DC/DC converters are used in the G-E SO0 systems. The 
DCIDCcormert~fusedwithsystmswithELback3ktCD displayshas ourpll~ of 
-15, +. 5, + 12 and a switchable 100 VAC uscd to operate the EL backlight of 
the display. The DC/DC camerter used with systems with plasma displays has 
outputs of -15, + 5, + 12, and +33 VDC. Both DC/DC ~ e r t c r s  require an input 
between 9 and 20 VDc to opetatf. 
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