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SHGUND S0 TRidzb SCOPE

SECTION 1
SCoPE

This document defines the praduct features, system configuration
and general physical, alectrical, environmental and
quality/reliability requirements of the GROUND SQUIRREL Personal
Computer.

1.1 PRODUCT STRATEGY

! The GROUND SGQUIRREL marketing strategy is to provide a low
cost, minimal capability computer for the ‘first time buyer’,
Primary objective is +o provide a ‘computer literacy’ learning
aid that will introduce the gensral consumer {(adults and
children) to computer progracming. Features will be included to
allow expansion of the system +to0 provide increased wuwtility,
beyond the ‘computer literacy’ stage. Thes GROUND SQUIRREL will
b'e designed as a minimal capability member of +the TI PERSONAL
COMPUTER product line and will be uvpward compatible relative to
user interface, programming language and styling. The GROUND
SQUIRREL will be compatible with TI‘s Low Cost Peripheral product
line to provide economical system expansion capability.

The GROUND SQUIRREL will be intraduced in countries outside
the US and must be competitive in both cost and performance with
other systems that will be entating the market. The GROUND
SQUIRREL will be UL/CSA approved (as needed) and will meet the
requirements of FCC Docket 20780, as a Class B computing device.

"Also, units tao be spold oputside atf the US, will meet VIRE
requiremants.

1.2 FPROQDUCT FEATURES

The minimal configuration, of an gperational GROUND SQUIRREL
Computer system, consists of a consola, wall mounted AC adapter.
B/W television {(with an antenna swifch box) and an interface for
an audin cassette Tecorder (usev pravided). Features of the
GROUND SQUIRREL are defined in %two categories: (1) features of
the CONSOLE and (27 EXPaNSION OPTIONS.
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CROUND SauU {akEL ' SCOPE

%% 1.2.1 CONSOLE. The GROUND SQUIRREL Conscle will be wuser
programmable in & BASIC languages that is a8 maximized subset of.
the of the BASIC Language implemented into the TI-99/4A computer
system. All RAZIC fegetures relating to 99/4A sound. color,
sprite; vser efined characters and joysticks, will be deleted
from the GROUND SQUIRREL BASIC because the hardware of the GROUND
SQUIRREL cannot support these functions. Also, the GROUND
‘SGUIRREL will not be compatibils with 99/4A Solid State Software
modules. BASIC programs written on audio cassettes will be
vpward and downwartd compatibls bestween the GROUND SQUIRREL and
F2/4a systems (within the l1imits of the GROUND SQUIRREL
architecture). The console will consist of:

I
A%
g

* A 48 key {GWERTY), elastomeric keyboard.

* 2 kbutes of system RAM

3%

i2 kbytes of system ROM

#  THME-P%9% Processor

# Gate Array({s) Ffor WVideo generation and I/0 control
functions {(to be replacad with a single custom IC as a

cost rteduction effart)

# RF modulator to generate the B/W wideo signal far the
television (no sound)}

# A& VHF channel selsct switch faor selecting the videe
modulation frequency.

# Connectiaons for an audioc cassett2 recorder:
- Minature phanao jack Ffaer CASIN (recorder MIC input)

= Minature phone jack +Ffor CASDUT (recorder EAR
cutput)

-~ No moter caontrol will be provided (recorder REM
input)

# Phono jack for connecting the external wall transformer.

#  ALC I/0 connector to interface to ldu cost peripherals.

x

System EXPANSION Port will be provided at the rear of
the consoles fo allow addition of memory and application
software.
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SROUND SGUIRNEL SCOFE

1.2.2 EXPANSION COPTICNS. Th GROUND SERUIRREL hardware and
software systems will be designad to facilitate the expansion of
memory (RAM ana ROM), addition of applications programs residing
in external modules, enhanced peripheral capability and socftware

packages that redefine the functicnality of the ‘Toperating
system". The “redefine” expansions will be utilized to convert
the system +From a RASIC language ftutor to a PASCAL:, FORTRAN
etc... learning aid for enhanced camputer literacy. The
"redefine” optien will also +facilitate reconfiguration of the
system as a low c£ost terminal. The expansion options are defined
as:
#+ RAM Expansion (up to 32 kbytes) by wuse of ‘“expansion
cradle" that connects %o the System Expansion port on
the rear of the console. Only on device or module may

be connected to the System Expansion port at any time.
If an application Software Module is requited €0 7run
with RAM Expansion, a connector slot will be provided in
the RAM Erzpansion cradle for insertion of the
application moduls.

# Application Software Modules will be designed to connect
directly to the system Expansion poert (unless the RAM

Expansion cradle iz used)}. Modules will contain no RAM,
thus, all modules that are used without the RAM
Expansion cradle will ba limited +to the 2 %kbytes of
system RAM in the console. Application programs will be

contained in 4 kbyte multiples of ROM in the modules.
The maximum amount of ROH is 4B kbytes without RAM
expansion and 1& kbytes if the RAM Expansion cradle is
installed
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SECTICN 2

APPLICABLE DOCUMENTS

HARDWARE

TMé?9995 Microprocessor Data tfanual
TM5-4732/474644 Read Only Memory Specification
TMS5-4014 Random Access [Memory Specification
TI-99/7445 Cassette Inﬁﬁrface Soaecification
CF—40031 CRT Contrbller Gate Array Specification

CF—40052 1/0 Controller Gafte Array Specification

GROUND SQUIRREL Mechanical [Drawing Package

f}

GROUND ESGU

4

RREL System Hardware Specification

[

GROUND EQUIRREL Keyhoard Specification
GROUND SGQUIRREL Software Module Specificatiaon
GROUND SQUIRREL RAM Expansion Cradle Specification

GROUNMD SQUIRREL ALC I/0 Periphsral Bus Specification

SOFTWARE

GROUND SQUIRREL System Softuare Specification
GROUND SQUIRREL "Learn to Program®" Tutor Specification

TI-22/4A Conscle BASIC Software Specification

;i
i
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FROUNE BGUIRNKEL APPLICABLE DOCUMENTS

2.3 PERFORMANCE

# National Sate Transit Preshipment Test Procedure

# MIL STD 461A; 462 Methods CSC1. C8G2, €804, RSO1, R&Q=2
and RS02

# MIL STD B10B

Fid
T
¢
]

Rules and Regulations: Part 13, Subparts A, B and H
and Part 2 Subpart J

# FCC Docket 20780, Class B, Fart 13, Subparts H and J
# UL BTD 114

CS8a S8TD C22. 2-154

a*

#  VDE STD 280

# WJIS 8TD (thd)d
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R OUNLD SCUIRREL GENERAL DESCRIPTION

SECTIOM 3
GENERAL DESCRIPTION

The GROUND SOUIRREL Computer system will consist of a

conscle (housing the main logic board and keyboard), a B/W

television, wvideo cable and antenna switch: audio cassette cable
{included), audiao cassette Tecorder {(user provided), wall mounted
aC  adapter, optionnal RAM Expansion Cradle and Software Modules.
& block diagram of the GROUND SQUIRREL system is shown in Figure

3-1.

i The Console will be a lov profile plastic top case and metal
Sottom case, containing 2 major subassemblies:

1. Main Logic Beoard

2. Keyboard assembly
RFI shielding will be provided by the metal bottom case and a
metal shield (if required) over the PCB. Appropriate RFI
shielding will be emplcocyed on all PCB interconnects, external

connections and the system expansicn port.

The Expansion Madule port will be positioned for ease of

access to facilitate insertion and removal by the user. The port
will be positionsd to allow horizontal insertion onto a PCB card
edge, eliminating the nszed for a connector on the consaole. All

connections will be made at the rear of the unit.
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SROUNMD SCUIRREL GENERAL DESCRIPTION

—~

3.1 MAIN LOGIC EOARD
The GROUND SAUIRREL will wtilize one double—sided PCB as the
main logic board of the system. This PCE will contain all of the

circuitry for the +following functions:

# CPU, ROM/RAM, clock generation, RESET:, address decoding
and CRU mapging.

# DB/W Camposite video generation +for a 24 rtow by 32
character display

# ABLC I/0 Feripheral Interface
# WKeybeoard interface

# QAudio Cassette Recorder interface (single with no motor
coantrol)? h

% System Expansion Port for RaAM/ROM expansian and Software
Modules

# [ power supply for the system

in order to achieve the "minimal chip" architecture required
to satisfy the low cast goals of the product, all memory devices

will be B hit wide and RaAPMs will be static devices. All ‘random
logic’ Tequired to generate timing, reset, memory/CRU addressing
and peripherial interfacing. will be combined into a TI Gate
Artay device (I/0 Controller) of not more than 40 pins. Logic

Tequired to generate the B/W composite video (screen refresh?

will be contained in & secaond 40 pin TI Gate Array device (CRT
Controller).

3.1. 1 CPU. The GROUND SQUIRREL will utilize the standard TMGS-
995 Processor as the central processing wnit for the computer,
This device is a 1& bit processcr with an 8 bit external data bus
and has "on-chip" RAM and CRU decodes that must be accomodated in
the system memormy layout. Figure 3-2 defines both the system
memoTy map and CRU decodes for the GROUND SGUIRREL.
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crudnl SGUIRREL GENERAL DESCRIPTION

3. 1.

ra

MEMORY.

3.1.2.1 BSYSTEM ROM. The GROUND SQUIRREL will have 12 kbytes of
system ROM consists of one 8 kbyte ROM (TMS-47&4) and one 4 kbyte
ROM  (TMS-47321). System ROM will be positioned at the low 12
khytes address space. Refer ¢c Figure 3-2 for the memory map.

3.1.2.2 SYSTEM RaM. System RAM +oar the GROUND SQUIRREL will be
a single 2 kbyte static RAM (TMS-401&). “On—chip" RAM of the
TM5—-2923 processor (258 bytes?) is available such that there will
be a total of 2230% buytes of system RaM. The 2 kbyte RAM will be
mapped intn the address space direcily below the CPU ‘Yan-chip®
RAM to provide contigous RaM space for program storage

3. 1.2. 3 PROCESZSOR  RAM. The G935 processor has a 252 buyte
$egment of "on—-chip” RAM +fres address FOQ0O to FOFB and &
additional bytes from address SFFFA to >FFFF for "on-chip®
register/vaector storage.

On ROM/RAM. Expansion RCM/RAM will occupy the 46
kbytes of address snace beftween system ROM and system RAM. This
space @may be partioned into ROM and RAM spaces with the
canstraints that ROM will be in 4 %¥byte multiples starting at the
boundary of the system ROM and RaM will be in 2 kbyte multiples
that are positisned to be contigows with the system RAM. To
achieve a full 14 kbhyte RUM expansion, & & bytes must be mapped
into the 3kbyte unused memory segment (refer to sectiogn 3.1.2 35).
A maximum of 32 kbytes of RAM srxpansion will be supported.

3. 1.2.4 EXPANGI
25

3.1. 2.5 UNUSED MEMORY. Due to the wnusual pesitioning of the
"on—chip" RAM/CRU of the TMS—-%9?5 and the address resolution of
RaM/ROM addressing {2k /4k byted. there 1is a 3k byte address
space, above the processor "on—-chip® RAM, %that will not be wused.
This space will be available for unigue applications if decoded
hy external circuits.

3.1.3 (RU DECODES. System I/0 devices will be CRU based and

will be mapped into " two major base addresses; cne for the
keyboard and video snable coentrol signal and one for the ALC I/0C
bus and audig cassette I1/0. Figure 2-2 defines the system level

CRU mapping and Table 2-1 identifies the I/0 of each CRU base.
All CRU 'lines will be bi-directional except the video enable line
which will be an output only.
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GENERAL DESCRIPTION

MEMORY CRU
: R 191010 oCQo0 | H
H : ! EXTERNAL '
i H H .CRU H
! SYSTEM ROM ¢ 1EDE ¢ i
i 12 kbytes i - - -
H { 1EEQ ¢ ON~-CHIP H
{ H 1EFE ! CRU ;
H i 2FFF 2191 1FQO | EXTERNAL H
st e —— H CRU H
: i 3000 1FDB ¢ H
: EXPANSIOM ! 1FD& !} ON CHIP !
' RO e mn e |
: n#t kbytes H iFDC | H
: : . ' H EXTERNAL H
e e e N i CRU H
! i -¥iq2 i i
: EXPANSION ! : !
3 R AM ! i H
! m#2 kbytes ! E7FF —14s DFFE ! !
: SYSTEM i EBOO ~el4y EGQO |} KEYBOARD :
! RAM : ! AND !
- H 2 kbytes ! EFFF  _4eq9 E7FE ! VIDEO ;
{ PROCESSOR ! FODQ -4H095b EGCO | ALC 1/0 H
] RAM H i AND H
: 252 bytes ! FOFB -3¥%¥4S EFFE | CASSETTE I1/0
; unused ! FOFC —3%44 FOOO | f
H (3 kbytaes) H H H
H ! FFFS8 - 8 H EXTERNAL i
oo e e o H CRU H
; PROCESSO ! FFFa -7 ! !
H RAM H . ! !
H & bytes ! FFFF -1 FFFE 1 '

Figure 3-2 MEMORY AND CRU ADDRESS MAPS
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FRUUUND LerdariieEs . GENERAL DESCRIPTION

Table Z-1 CRU BIT DEFINITIDONS

t CRUBASE | INPUT H QUTPUT H
i FEQCO ! keybaard input CCGLUMN G | keyboard output ROW O
: :~.E002 : it 111 it 1 : it 1" 1t 1 %
i FEQQO4 H " e i 2 " " o2 1
i EQ0S : # " " 3 i " " 3 1
1 EQOS H 8 " # 4 u H 4 |
I FECOA H “ " K 5 | keyboard output ROW 5 |
i FECQC - i " " b & i not used H
i EOCE ! keuboard input CCLUMN 7 | wvideo enable (VIDENA) H
i XEBQO i ALC data line Do i ALC data line DO i
i EBOZ H " " " o1 H N i " D1 H
i TEBQO4 § H H " D2 i o H " D2 !
I EBOA i ALC data line o3 ¢ ALC data line D3 !
H FEBOB i ALC handshake HEK { ALC handshake HSK i
H ~E8QaA i &LC bus available EBAV I ALC bus available BAV |
i >EBQC { net used t ALC inhibit INH
H +EB8CE i cassztte in CAaSIN i cassette out CASOT S

e et e e St s e S T i T ot (o S Y o T e T e e s T t? M A 7+ i i s S W e . il o o ot Sy e T T o TP Sl T S o gl Mt Srn e S0

)

.2 KEVYBOARD

The keyhoard 1is a non—interrupt driven, CRU based device
with & Tows and 8 columns to give a teotal of 48 key stations.
The assembly will consist of a mylar key switch matrix on a flex
film circuit, with elastameric keytoppers to provide a tactile
feel similar %o full travel keyboards. The flex film will
connect to the main logic board via a flex film connector.

A ‘QWERTY keyboard format will be wvsed and will be
functionaly similar to that of the 99/44 consale except that the
key definitions will be simplified. The GROUND SQUIRREL will use
anly upper case letters and will have a limifted 96 character set,
All keys will have no more than 2 definitions per keytop. The
nermal function keys (DEL, IS, CLEAR, AID, REDO, PROC‘D. ERASE,
BACK and QUIT) will have the ledgens on the case above the top

Tow oaf keys. The other Ffunction keys (up arrow, down arrTouw
Tight and left arrows) will ba 2n the keytops and will respond to
either the shift or function keygs. Figure 3-3 defines the

xeyboard layout and the key graphics.
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~RGUNL BEUIRREL GENERAL DESCRIFPTION

DEL INS ER‘SE CL‘R BG‘'N PRC-D AID REDO BACK QUIT
e s et S et S S
I Po@ B HE HE A HEN HE 3 HEE HEN¢ HEE P+ {
i1 V2 I P4 S HE iy 7+ B 19 HER I
TN SN US SAOT SRS ST IS R SO RS S S U S SO S PSR M S
I A T B S T R R R SR S
7 Q i W i E N HE I ¢ HERY HE | i O i P V4 :
S S T o T Tt SRR SRR S
i Ve - H H H i H L i !
A HES t D i F PG i H LY O A HE | i ENTER |
o e S N S T U PSS PR S
i AN N HE i H H H i < L H H
{ SHIFT ¢ Z TX i C i vV 1 B { N HEEE ¢ T S HE i SHIFT |
etV U SO S U S U IY Sy EAT SRR SR S ST S
; H ! H H H
{ FBRK 1CTRLY (spaca: {FCTNI
} B S —— L g S S S RS —

3.2.1 KEYBGARD INTERFACE. The 1I/0 controller gate array will
interface with t%the keyboard to provide the scan functions. The &
Tows will be the scan inputs (open £olliector outputs of the 1/0
Controller gate array!) and the B8 columns will be the key matrix

ovtputs. Secavse of pin limitations on £he 1I/0 <Lontroller gate
s array. the CRU for input #from the keyboard will be a separate IC
(74LE251) with the enable generated by the gate array. CRU base

for the keyboard will be »EFQC through »EFCE.

322 SCAaN  METHOD. All rows (scan lines) and columns will be
nermally “high* (logic ‘one). To scan the ‘%Yeyboard. each scan
line will be individually pulled low and the column lines will be
read by CRU instruections. I+ @ column line is "low"”, a key has
been detected at the inftersection of the row being scanned and
the column +that is low. Multiple ey closures will be detected
by this method, however:, only the SHIFT., CNTL and FNCT keys are
allowed to be pressed at the same time as another key. Any other
multiple key closure condition is invalid and only the first key
detected will be acceptsd. Software must provide key debounce
logic +to eliminate false key entries. Kaycode definitions are
shown in Figure 3-4.
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SROURL SQUIRNEL GENERAL DESCRIPTION

3.3 VIDED DISPLAY

The GROUND SGUIRREL will provide RF modulated, composite
videe for display of a 24 row by 32 character format on a
standard B/W television. A channel select switch will be
provided to <select the correct modulation frequency for either
channel 2 or 4 of the VHF band. The CRT Controller gate array
will provide the video generation functions. Video display data
will be stored in System RAM and the dot patterns +for the 9é
displayable characters will be stered in System ROM. No special
RAM or ROM devices will be utilized.

The video will be &25 line, non—intarlaced, for US and 5295

iine, nan—interlaced for the Eurcpean martkets. The CRT
Controller gate array will be a separates design for the US and
European markets. The RF modulator module will also vary from US

to Eurcocpean markaets.

3.3, 1 VIDED GENERATION. A DMA type interface will be required
to allow the CPU and CRT Controller to utilize the same ROM and
RAM devices. CRT Controller will be the ‘cycle—steal’ device and
will wuse the HOLD 1line of ths THS-9995 to gain contrel of -the
system address and data buses. The CRT Controller will operate
from a 10.7 Mhz clock (generated by crystal bscillator on the
main logic bosrd) and will supply a 5.35 Mhz clock to the CPU tgo
insure synchronization. The CRT Controller will disable the CPU
to refresh each dot 1line (of weach character 1line) and will
release control after the last character is refreshed an that
line. This will allow the processor to e2xecute instructions
during the screen border display. horizontal retrace and vertical
retrace time periods. To maximize the CPU processing time, a
BLANK-END-OF-LINE character (BEOL) will be wvsed as the last
character of each partioal <character line. When the CRT
Controller Tecognizes a BEDL. the system buses will be released
and the processor will wtilize the remainder of the line as
additional compute time. Also, a CRUYU bit (VIDENA) will be
provided that will completely disable the CRT Controller and
inhibit all BMA cycles. The screen will be blanked (white) and
the CPU will have 1004 compute time.
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CHOUND Suuin Zo ‘ GENERAL DESCRIPTION

Video rtefrech cycle will be initiated by the CRT Controller
pulling the FZLD line down and delaying several ‘det’ times
before taking <control of the system busses. A counter chain in
the contrglier will define the character Tow, column and dot line
that is to be Tefreshed. The CRT Controller will output the
counter values plus @ bias to adddress the wvideo display RAM area
(ECGO ta DEEFF!, to determine which character is to be
displayed. The data at the RAM 1location 1is appended to <%he
character pettern ROM base address (>1C00) and the dot line

count, to address the appropriate byte in the character pattern

ROM. Data from the ROM is loaded into an B bit shift register to
generate the composite videao.

A =]

3.3. 2 VIDED SCREEN RAM. The 24 rows of 32 characters are stored
%n system RAM (video RAM buffer) starting at address ECO0 and
gontinuing tc HFEEFF (76B bytes). The next byte {>EFQO0} is the
screen attritubute control byta. Figure 3—-3 defines the
character set to be implemented.

.3.3 CHARACTER PATTERM ROM. Dot patterns for each of the 96
ispiayable characters are stored in system ROM (CHARPAT)
tarting at zddress »1C00 and extending to Z1EFF for a total of
&8 bytes (76 times 8). Figure 3—-& defines +the character

W owoas U

‘.

3.3. 4 CSCREEN ATTRIBUTE CGNTRCL. The byte immediately following
the wvideo display RaM (Z1FCOY 1s wusad fto control the screen
attributes relative to border and screen/character color. The
bit definitiens are as follows (BO is the LED):

H B7-33 : B2 H Bi H BO HE

fm————————— e ] e e fm————————————— H

} not used | screen color ! border color { reserved for |

: i 1 = black H 1 = white { future use !

e e R et o —————————— !
3.3.5 BLANK—END-OF-LIME CONTROL. Any charactear code greater

than =70 will be used as a Blank—-End-Of-Line (BEQOL) character
which will stop the controller from vefreshing the remainder of
the line and telenquish caontrol of the address and data buses.
The BECL +feature will be used on all non—+full display lines to

provide more campute time for the CPU. Also, writing a >»7X into
the first character of a line will blank the line on the screen,
howaver the video RAM is not cleared. Video may be fully

disabled by csetting the VIDENA CRU bit to a low.
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CODE GHAR CODE  CHeR COLE CHAR
(hex? (hex)? (hex)
00 : 24 2, ac L
01 “ee 27 ’ 4D M
02 0 28 ( 4E N
03 @ L ) AF 0
04 2 2A # 50 P
9
09 X all ¥ ! (
06 N 2c ) 52 R
07 / =3s) - 53 S
08 r 2 . sS4 T
09 L 2F / 55 U
0A 1 30 0 Sh& v
OB 4 31 1 57 W
0c - 32 2 58 X
oD | 33 3 59 Y
0E b 34 3 Sa y4
oF T 55 5 sS2 r
10 - 36 & SC \
11 b 37 7 SD y|
12 + 38 8 SE n
13 v 39 Q SF _
14 FAN A : &0 O
15 o 33 ; &1
16 4 3¢ < &2 B
17 - ap = 63 =
18 -> 3E - s 64 L
- 15 4 aF 7 &5 Ex
1A $ 40 @ béb EF
1B ¢ 31 A &7
1C ! 42 B &8 ™
D ¥ 43 c &% 2
1E ~ 44 D bé i |
1F v 4% E &3 o
20 space 44 F &C ]
21 ! 47 G &D B
22 " 48 H bE n
23 % 49 1 &F E
24 % 44 J 70--FF BEOL
25 pA 48 (o4 {blank—end—of—-1line)
Figure 3-5 DISPLAY CHARACTER SET
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GROUHD SCUIRREL : GENERAL DESCRIPTION

§§M COCE FATTERN CHAR CODE PATTERN CHAR
03 00030, 1000, 1050, 1000 : 38 0038, 4444, 3844, 4438 8

01  ©000, OGD0, 3450, 0000 29 0G38, 4444, 3C04, 0830 g
2 2C42,B1i99, 9981, 423C 32a 0C00, 3030, 0030, 3000

3 3C42, A599, PFAS5, 423C 3B C©O00O0, 3030, C03C, 1020

04 (©040, 2010, 7849, 2010 3C 0008, 1020, 4020, 1008
05 §6142,2418, 1824, 4281 30 ©000, 007C, 007C., 0000
0& 8040, 2010, 0BGE, 0201 3E 0020, 1008, 0408, 1020
07 0102, 0408, 1020, 4080 3F 0038, 4404, 0810, 0010
08 0000, 0R00, 1F1C, 1010 40 0038, 445C, 545C, 4038
09 1010,-1010, 1FGC, G000 41 0C10, 2844, 447C, 4444
QA 1010, 1010, FQQO, 0000 42 0078, 2424, 3824, 2478
OB 0000, 0000, FC10, 1010 43 0038, 4440, 4040, 4438
0C G000, 0CO0. FFGC. 0000 14 0078, 2424, 2424, 2478
0D 1010,1010,1010, 1010 45 007C. 4040, 7840, 407C
OE 101G, 1010, FFCO, 0000 4& 0O07C, 4040, 7840, 4040
OF 000G, 0000, FFiad, 1010 47 003C., 4040, 5C44. 4438
16 1010,1010,F010, 1010 38 0044, 4444, 7C44, 4444
11 101G, 1C1C, 1F10, 1010 49  ©G28, 1010, 1010, 1038
12 10156, 1010,FF10, 1010 aa  0Q004, 0404, 0404, 4438
13 2854, 4444, 44258, 2810 AE 0044, 4850, 6050, 4844
14 1028, 2R44, 44443, 5428 4C ©C30, 4040, 4040, 407C
15 0000, 7884, 4184, 7800 4D 0044, 6CS54, 5444, 4444
14 0QCOC, 1E&1, 8241, 1E0C 4E 0044, 4444, 544C, 4C44
17 0000, 1020, 7C20. 1000 4F Q07C, 4444, 4444, 447C
18 0000, 1003, 7C08, 1000 SC 0078, 4444, 7840, 4040
1% 0000, 1028, 5410, 1000 S1 0038, 4444, 4454, 4834
1A  0CCO, 1010, 5438, 1000 52 0078, 44443, 7850, 4844
1B 0018, 2020, 4020, 2018 53 0038, 4440, 3804, 4438
1C 0010, 1010, 0010, 1010 54 (Q07C,1010,1010, 1010
1D 0030, Q0ECB, 04408, 0830 55 0044, 4444, 4444, 4438
1E 0000, 2054, 0BGO, GOCO S& 0044, 4444, 2828, 1010

v hes 48Rt id b (L e AN/ XN B0

PU ASAANSKXECCHU DO UVOZEIrZC~TIOTNMMODOBBDE-IN TN

1F 0000, 2010, 0800, 0000 : : 57 0044, 4444, 5454, 5428
20 0000, 0000, 0000, 0000 space S8 0044, 4428, 1028, 4444
2 061G, 1610, 1010, QQ10 ! 59 0044, 4428,1010, 1010
22 0028, 2828, 0C00, 0000 " 3A 0Q7C. 0408, 1020, 407C
22 0028, 287C, 287C, 2828 # 3B 0038, 2020, 2020, 2038
2 00328, 5450, 3814, 5438 S SC 0QO00, 4020, 1008, 0400
2% 0040, £408, 1020, 4C0C p 4 sSD 0438, 0B0O8, 0808, 0838
26 0020, 3050, 2054, 4834 % SE 0000, 1028, 4400, 0Q00
27 0008, ¢210, 0000, G0O0Q ’ SF 000G, 0000, 0000, O07C

Figure 3-6 CHARACTER PATTERNS

TI IMTERNAL DATA 3-12 PRELIMINARY




SROUND oGUlrlEl GENERAL DESCRIPTION

" CODE PATTERN CHAR CODE PATTERN CHAR

— - — ———— i g . — s o ot — . i Su s s e s . e St

28 0008, 1020, 2020, 1008 50 FFB81,8181,8181, 81FF
2 0020, 18083, C5CR, 1020 &1 FFFF., FFFF., FFFF, FFFF
2A 000G, 2810, 7C10, 28BCQ &2 FGFO, FOFO, 000G, O0C0
= 0Q00, 1010, 7C10, 1C00 &2 OQFQF, OFQF.: FFFF.: FFFF
2C Q000, 0000, 030, 1020 &4 OFOF, OFOF. 0000, 0000
=i Q000, O000, 7C00., OO0 &5 FOFO, FOFO, FFFF: FFFF
2 CQoQ0, 0000, 0QC0, 3030 . &H& 0000, 0000, OFOF, ODFOF
2 G000, 0408, 1020, 4000 &7 FFFF, FFFF, FOFQ, FQFOQO
= 0038, 4444, 4444, 34438 &8 0000, 0000, FOFD., FOFO
31 G010, 3010, 1010, 1038 &%  FFFF, FFFF. OFQF, OFOF
32 0038, 4404, 0310, 207C &4 FOFO. FOFO, OFQOF., OFOF
S o038, 4404, 1804, 4438 5B CFOF, OFOF, FOFO,: FOFQ
34 OO0E, 1828, 487C, 0808 &C FOFO, FOFOQ, FOFO, FCFO
35 007C, 44678, 0404, 4438 &D OFOGF, OFOF, OFOF, OFOF
Eé 0018, 2040, 7844, 4438 SE FFFF, FFFF, 000G, 0000
7 Q07C, 0408, 1020, 2020 &F OCGO0O0, 0Q0Q., FFFF, FFFF

|
i
!
i

+ ok o~

~

f ia2hfad® R, P BL°B 0O

NS WD ON

Figure 3-4 CHARACTER PATTERNS cont’d

3.4 AUDIDO CAESETTE INTERFACE

e The audio cassetts intertace will be a CRU mapped I/0
el system. finalpg interface circuits will be functionally
equivalent <ta that of the 99/44 system. Software to implement
the cassette I/0 will also be functionally eguivalent in order to
Tinsure compatibility o+ {@%L} and {284} cassette tapes.

3. 4.1 CRU BASE. The CRU addresszs of the cassette 1/0 will be at
+EBOE and will be a bidirectional port.

3. 4.2 DATA ENCODE/DECODE. Data will be encoded as binary ‘17
and ‘0’ on the cassette tape wusing a pulse swidth modulation
technique. Since the cassette media for the {@XL} must be

compatible with the TI-99/4A system, +%the software for the
encoding should be as soecifiad by the TI-F9/4A BASIC Interpreter
spaciftication.
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FROUIND SQUIRNEL GENERAL DESCRIFTICN

3.5 ALC I/0 PORT

The ALC I1/0 Port will be used by the GROUND SQUIRREL console

as a printer part, {0 access a low cost printer system that is
compatible with the ALC I/D system. The port will be CRU mapped
I/0 and will be dimplemented an thz I/0 Controller gate array.
Refer to the ALC I1I/0 Perirpheral Bus Specificatiogn far details of
implementation.

3. 5.1 CRU BaSE. CRU base address #for the ALC I/0 will be at
*EB00 to EGOC. The first & CRU bits will be bi-directional.
The 7th bit (EB0C) will be the message inhibit bit (INH) and
will be an output only. The IMNH will serve two functions:

# When ITNH is iouw, neormal AlC I1/0 functions will be
allowed. Wnen INH is a cne, all data lines, handshake
and bus awvailable functions will be disabled. :

#  INH  may be togoled laow-high~low as a ‘message ignore’
indication. dfter a frame has baen initiated by some
device o©on the 1line, cther than the GROUKD SQUIRREL,

. software will read the Devica ID byte sent by the
Taguesting device. If the ID does not match the GROUND
SGUIRREL., toggling the IMH bit will prevent the ALC I/0
port fraom rasponding ta any moTe nibbles {i. e.
nandshakes) until the ngxt message ¥frame, as signified
by the falling edge of BAV.

3.4 POWER SUPPLY

The Power Supply Assembly for +the GROUND SQUIRREL will
consist of the following:

# An external, wall mounted AL transformer/full wave
: bridge rectifier sssembly and a cable with & phono plug

* PC3 circuit with filter capacitor and a3 linear regulator
(78M05) to canvert unfilterad 10 WVWdc +$o0 S Vdc at
approximately 1.0 amps.

No Power ON/OFF switch will be wuysed. Power may only be
tycled by disconnecting and connecting the power cable. Heat
sinking will be provided %o tsep the temperature of the

components within recommended operating ranges.

Eelaction ot the components for the regulataor circuit will
camprehend the 350 to &0 Hz range to insure ECD compatibility.
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Adaptation to the various line wvoltages (100, 110, 120, 200, 220
and 240 (+/-10% vaC) +Ffor ECD compatibility, will require a
different external transformer.

3.7 EXPANSION PORT

The optimum set of system bus level signals will be

‘presented to the 2xterior of the console at the System Expansion

Port. Signals rtequired include the system address/data/control
and CRU buses, cPrU clack. resat and CRT Controller
herizontal/vertical sync signals (to facilitate the wuse of
dynamic RAMS focr memory expansion; and the wvideo enable line

(witTte OR‘ED to allow external wvideo disable). Modules attached
to the expansion poart will buffer all lines to prevent bus
l1noading. A male, &0 pin card edg=

onnecftian will be pravided at
3

c
%he expansion port and the modules will have the 40 pin mating

connector,

3. 68 SOFTWARE

System Scfitware for the GROUNMD SGUIRREL will be a maximized
subset of the 9P%/44A Console Basic system. Refer to the GROUND
SQUIRREL Software Specification for de2tails. In general, the
system software supervisor will be writen in 9995 assembly
language and will provides for user interface, peripherial access
and control. Expansion port interfaca, keyboard interface, user
application program execution and video generation.

3.9 FUNCTIONAL

3.9.1 POWER-UP. At power application, system software will

execuvte c¢code ¢ initialize all hardware. The sysftem will
identify available RAM ‘and then all ROM based wuser application
programs. Video will he disablaed to provide a blank (white)
SCTEeen.

With resources identified, fhe system initializes default
values, builds a MEMU of available usar applications and then
enablss videa to display the ZNU and prompt user action.
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3. 9.2 EXECUTIOH. After the user selects an application, system
software will bhegin execution of thes package. System software

will supply user input controls, via the %eyboard, for a /BREAKR’
function.

3. 10 PHYSICAL REQUIREMENTS

3.10. 1 CONSQLE. The GROUND SCGUIRREL system Console will be a
low profile package (compatible with other TI Personal Computer
product styling) consisting o+f:

#* Plastic top case

&

Metal bottom case

# Possible metal “Middle Case’ assembly that will serve as

the RFI shield #or the electronics in the system. The
top and bottaom cases will be slotted in appropriate
areas o provide venting for the heat generated by the
system. N ceoling fan will be provided. Sufficient

venting will be provided to allow operation to 20 deg C
above ambient without degradation of Teliability.

Dimensions of the Console will be (design goals):
- Length: ?;Svinches
- Width : 10.0 inches
- Heigth: 1.5 inches

Weight of the fully assembled Console (less Languwage and
Memory Expansion cards) will be less than 1.0 pounds.

3. 10.2 HKEYBOARD. The keyboard will provide 48 key stations in a
staggered key:. 4 rtow arrangement similar to that of the 99/4A
system except Ffor deletion of lower case letters which allows
elimination of graphics on the front of keys and repositioning of
several key ledgens. The kegboard will wtilize a mylar film key
switch matrigx and flexible plastic (i.e. elastomeric) keytops to
provide a tactile feel similar to a "fsll travel® key switch.
Design of the elastomeric key%ops must provide an expected life

of more than 3 million cycles per key. Refer to the T2/4A
Keyhoard Specification for details. '
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3.10.3 S0OLID STATE SOFTWARE MODULE. Form factor will be similar
to the existing ¥9/4(A) Solid State Software Command Modules (but
will not be interchangeable) and will be designed for vertical
positioning on the back of +the console wusing a right angle
connector. The modules will consist of 2 plastic pieces, a
female card edge connecfor and a PCE capable of supporting &
74L5XX (16 pin) devices for buffering and 2 ROM devices in 24 pin
‘packages. Dimensions of the moduyle will not exceed
4. 9"x3.0%x1.2".

2.10. 4 DOPTIONS. The RAM Expansion Cradle will be enclosed 1in
plastic package and will ©be physically attached to the bottom
§ide of the console with a3 ‘neck’ extending up to connect to the
System Expansion potrt. & secondary port will be provided, on the
Back of the «cradle, for connecting to Software Modules. The
¢radle will consist of a &0 pin card edge connector and a PCB
large enough +for 10 741 5yx devices (145 pins):, 8 dynamic RAMs (24
pins) and I ROM (24 pins?

3.10. 5 INTERCONNECTS. The GROUND SGUIRREL system requires &4
gxternal connectians:

# [PIODULATED VIDED output = RC4 Phone jack
* CASSETTE recorder = minature phono jacks (2}
# SYSTEM EXPANSION PORT = &0 pin, PC3 Card Edge (no

connector)
¥ ALC I/0 PORT = B pin, male

# POWER INPUT

i

phono jack

3.10. 6 SWHITCHES. Only one suitch will be required on the
console; 3 BS8PDT slide switch tto select the proper channel
frequency for the RF modulator. An external antenna switch will
be required to allow wuser selection of the computer wvideo ar
standard TV signals without having fto disconnect the unit.
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SECTICON 4

HANUFACTUQI”G CONSIDERATIONS

4.1 COMPONENTS

Primary objective will ba to design the system to wutilize
existing production electronic components and mechanical parts to
the maximum extent possible. Also. component selection will
consider the should be from components that have been qualified
by TI Consumer Praoduct Group. These considerations will facilitate
qualification, manufacturing planningsmaterial handling and
purchasing agreemants.

4.2 ASSEMBLY

All aspects of the system daesian, tooling and assemble
equipment development will be targeted toward a “zero—-labor®
goal. System eslectronic and mechanical design will be directed
foward manufacture by auto sequences/insert technigues. Circuitry
and companents Tequiring ‘hand—stuff’ cperations will be
minimized. #11 compenents should be compatible with wave solder
and wash agperations. System da2sign will comprehend test and TS%R
TequirTements. Assembly operations will uvtilize ‘snap—together’
parts to the maximum degree possible.

~
-4
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