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Archimedes
(o]
2

Figure 11-5. Testing using Host Tools
like Microsoft C-86

09757A-011A

All the Standard ANSI Data Types

Archimedes C-8051 compiler supports allthe basic ANSI
C elements. Object sizes in bytes:

char short int long float pointer/addr
1 12 2 4 4 2

“Float” is implemented in the IEEE 32-bit single-preci-
sion format.

LINT-type Feature

The software has a built-in advanced type-checking
scheme to eliminate difficult to find ‘typing errors’ and to
speed up integrating different modules. The C compiler
checks a module, whereas the linker checks consistency
of inter-module declarations (down to the last bit of a
complex structure). This facilitates interfacing of librar-
ies, or other routines only available in object format,
as well as integrating modules written by different
programmers.

Error Message System

To speed up error searching the C compiler has a state-

of-the-art built-in error message system (invoked by the

-V switch). The system indicates the exact source code

location and a message describes the error detected:
if (1)) 3++

A

“main.c”, 870 Exror (110): ‘)’ unexpected

C Language Extensions and Other Specials

The Archimedes C-8051 kit has special C language
extensions, or built-in in-line functions, to better take
advantage of a chip’s special features and speed up
development. ‘“input” and “output” provide access to
internal RAM/special function registers. Functions like
“set bit" and “clearbit” are available to support bit manipu-
lation. Also, functions are available to read blocks of
code and data.

The C compiler has several special listing options. Itcan
for instance generate a pure assembly source file (-A
option), which can be hand-optimized and then reas-
sembled with the macroassembler. A list file with
mixed C source and native assembly code speeds up
debugging. The C compiler supports symbols with up to
255 significant characters.

Linker

The linker combines C and assembly modules and
automatically links in the necessary C run-time libraries
(including the C start-up routine). The flexible linker
locates memory segments at absolute or relocatable
addresses. The linker's many output options provide fast
and easy interfacing with most PROM-programmers and
emulators. The Archimedes kit generates symbolic
debug information for global and local static variables as
well as line numbers. The linker also generates load
maps and module/symbol cross-reference listings to
make debugging faster.

C - the Right Choice for the Right Project

Why spend months of extra development time to save
some money on memory chips? Constantly lower
memory prices have reduced the need to save on every
byte of memory. Typically, only in high-volume applica-
tions, do the cost savings in memory chips from assem-
bly programming justify the extra costs in development
time. (See Figure 11-6.)
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In low and medium volume applications, C is the right
choice. Development time and costs are cut by at least
50% and the product goes out the door faster-all for
minimal extra memory costs per system.

C is also the right choice for projects on a tight time
schedule and for any products requiring complex soft-
ware development. Assembly programming might be
best if most code is very time-critical.

Archimedes Microcontroller C-8051 Kit comes with both
a C compiler and a macroassembler to provide optimal
flexibility. C speeds up software development and the
macro assembler can be used to optimize time-critical
sections of code, where necessary.

HIGH
(>10,000)

Annual
volume of
micro-
controller
based
product

Low
(<10,000)

SHORT LONG
Development Time——————»
09757A-012A

Figure 11-6. C - Right Tool for the Right Project
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DATA 1/O PROGRAMMERS

How Programmers Work

Programmers apply very specific voltages to device pins
to “blow” a fuse and thereby record a value, either
memory or logical. Programming waveforms are gener-
ated from raw programmer power supplies using regula-
tors controlled by the programmer’s microprocessor.
The specific power, rise and fall, etc. of the charge are
specified by device-specific algorithms recorded within
the programmer.

Values for programming variables, including pinouts,
voltage levels and timing, are storedin firmware or floppy
tables. When a particular device is chosen, the program-
mer uses information stored in these tables to assemble
a device-specific programming routine in scratch RAM.
Device pinout variations are handled by different device
sockets, cartridges or modules on the programmer or
pak. Newer programmers such as Data I/0’s UniSite can
program any device up to 40 pins on one socket. To
maximize control speed during programming, the pro-
grammer and pak make extensive use of addressable
latches for control signals.

Programmers range in price from under $500 to over
$15,000. Along with basic capability, part of the price
differential is the result of more established programmer
manufacturers establishing a system of seeking semi-
conductor manufacturers’ approvals for device support.
Data I/0 works closely with the device makers to support
a new device before silicon is available. When samples
are available the device maker approves device support.

Programmer Controls

Data /O programmers can obtain data from three
sources; a master device, a serial port/disk drive, or from
the keyboard. Master devices are first copied into the
programmer RAM where the code canbe edited at the bit
level or copied onto other media. Code can be edited
using the integral keyboard or by loading it into a PC and
editing it onscreen. On most Data I/O programmers, a
standard terminal will also enable the code to be edited
on screen.

PROMIink is Data I/O’s optional PC-based control soft-
ware for all of Data I/O’s programmers. It enables the
user to control any programmer from a simple menu
system, storing data and configuration files on hard or
floppy disk. It allows simple bit-editing functions in ASCHI
or Hex and will convert from one to the other. It also has
a simple device labeling function using a standard
PC printer.

Programmers can be networked and assigned a node
identification on most workstation networks, such as PC,
UNIX or VAX. This allows centralized device data
storage for both engineering and testing groups and
facilitates data transfer. An engineer can develop a
design at a PC or workstation node and download to a
remote programmer.

Device files are generally kept on disk or on master
devices. Programmers require updates to be able to
program the most current devices and these updates are
also provided on firmware, i.e. programmed devices, or
floppy disks. Data I/O offers annual update services
which automatically keep a programmer at the most
current revision.

All data transfer or verification operations take place
between the programmer’s internal RAM and the device
or between the RAM and serial port or floppy drive in the
programmer. Because the operation procedure to trans-
fer data via a serial port varies from programmer to
programmer, we will describe data transfer with the most
widely used system. Allof these functions canoccurfrom
the programmer front panel or from a remote terminal.

Typical Programmer Operation Steps

¢ Load RAM with data from a master device.

® Press COPY and the programmer will prompt
COPY DATA FROM.

¢ Select DEVICE and the programmer prompts
DEV *"ADDR/SIZE TO.

* Select RAM and the Brogrammer prompts
CO DEV>RAM * ADDR.

® Press START and the programmer will lead
through the device selection process to identify

master device type.

* Place the master device in the main programmer
socket and press START to load data into RAM.

From RAM it can be programmed into a device
different from the master or stored on floppy disk.

* Verify RAM against the master device.
* Program a new device with RAM data.

Data editing is possible while data is in RAM. The
programmer allows simple bit editing on the internal LED
command line screen or on a remote terminal or PC.
Using PROMIink for full screen editing on a PC allows
editing/input in ASCII or Hex and automatic conversion
from one to the other.
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Set programming allows the downloading of an entire
data file into RAM (up to a maximum of 512K bytes on
most programmers with 1 Mbyte coming soon) in one
operation. The data is automatically split according to
word width into as many devices as required, which are
then programmed sequentially.

Programmer Types and Technology

An“Engineering” programmer is generally a stand-alone
one-device-at-a-time programmer. Models are available
that do memory only, logic only or memory and logic.

Inexpensive memory-only programmers are often ap-
propriate for the first-time user. They are usually in the
$1,000 range for a name brand and generally support
MOS/CMOS EPROMs and EEPROMS up to 512K bits.
The better ones support 8-,16- and 32-bit-wide words
and may be run from the front panel keyboard or by an
optional PC interface.

Universal logic and memory programmers are the “work-
horse” engineering programmers. Most engineers prefer
them for their flexibility and adaptability to future device
needs. They generally consist of a mainframe unit
containing the power supply, primary microprocessor,
memory, keypad and control functions. Modules or paks
are then added to characterize the mainframe for mem-
ory, multiple memory or logic (see page 11-26). The most
popular units translate data from 29 or more popular
formats and have up to 1 Mbyte of internal RAM.

Functional Specifications for the Data I/0 29B
System:

® General Architecture: Microprocessor controlled

¢ Data RAM: 256 x 8 standard, upgrades available
to 1 Mbyte ‘

* Programming Support: GangPak, LogicPak,
UniPak 2B, MOSPak, and programming modules

e {_(eybloard: 16-key hexadecimal and 9-key func-
iona

*® Functional keys:
Copy: Used to move a block of data to or from a
serial port, RAM, or device. Works in conjunction
with source/destination keys.
Verify: Used to make a byte-by-byte comparison
of a block of data. Used with source/destination
keys.
Select: Prepares the programmer to accept
codes for select functions.

Edit: Allows viewing and changing of data at
individually selected RAM address locations

* Display: 16-character alphanumeric

. :nput/Output: Serial RS-232C and 20mA current
oop

¢ Baud Rates: 50, 75, 110, 134.5, 150, 300, 600,
1200, 1800, 2000, 2400, 3600, 4800, 7200, 9600

* Remote Control: PROMIink (MS-DOS) optional
Computer Remote Control (CRC)
Terminal Remote Control (SRC)

® Translation Formats: 29 available

¢ Handler Capability: Optional handler port is
available for binning and control signals

Pin-driver technology programmers are the newest pro-
gramming technology. They use a dedicated voltage
driver for each pin, enabling each programming socket
pin to be configured by software to execute device-
specific information including voltage, current, logic
level, ground and Vcc outputs.

Gang programmers or gang programming paks have a
master socket and usually seven slave sockets. They
are useful in the engineering environment or limited
production runs, to run small batches of identical parts or
to do set programming. In the set-programming mode,
most gang programmers allow several sets to be pro-
grammed at once.

Production programmers are high-throughput program-
ming and test fixtures intended for the production floor.
For devices that program rapidly, the most common
method is serial programming, whereby a single-socket
programmer is connected to an automatic device handler
that runs chips individually by a programming/test head.
Most memory devices program most efficiently on a
parallel programmer whereby 10 or 20 devices are
loaded into individual programming/test sockets and are
programmed at once. More recently designed models
such as Data I/O’s Series 1000 have “rails” whereby the
device sockets are aligned end to end and entire tubes
can be smoothly loaded, programmed and unloaded.
Sophisticated production programmers such as Data
1/Q’s Series 1000 can also serialize devices in specified
areas of device memory, label devices and provide
simple code-editing capability.

The programming pass also includes tests for continuity,
incorrectly inserted devices and a data comparison with
RAM. On programmers like the Series 1000, full pro-
gramming pass/fail statistical data is accumulated by
time of day, socket and device. Calibration is automatic
and production statistics can be stored on disk.
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In-circuit programming entails programming a device or
devices already mounted on a board. The program-
mable devices are soldered in place and programmed
through a specially designed edge-connector. Boards
must be designed from the beginning to accommodate
the technology and to protect microprocessors from
higher voltages. For certain types of applications the
additional effort can be worth it. Typical reasons for
adopting an in-circuit design include the elimination of
additional device handling and increased board reliabil-
ity. Specific reasons for avoiding individual device pro-
gramming include the following:

® High device count per board statistically in-
creases the chance of physically damaged
devices during handling.

* Frequently updated code, requiring excess
removal, downtime or additional boards to control
the board float.

¢ Surface-mount devices particularly defy modifica-
tions if they are not in-circuit programmable.

¢ Soldered-in designs, especialéy military design
specs which often require soldered-in devices,
are difficult or impossible to remove.

Data I/0 supports the full line of programmable products
from AMD including the 8751H and 8753H microcon-
trollers. Programming support will soon be added for the
87C51, 87C521 and 87C541.

Programmer Systems Overviews

Unisite 40 supports every microcontroller, PROM,
EPROM, EEPROM, PLD, IFL and FPLA thatfits inits 40-
pin DIP socket. The optional ChipSite module adds a
single site for PLCCs, LCCs and SOICs. Unisite 40 uses
universal pin drivers to drive each pinto any state needed
to program and test a programmable device. The system
provides 128K bytes of RAM and two disk drives as
standard; 1 Mbyte of internal memory is available on
order. Updates are provided on 3 1/2" floppy disks.

The 29B System provides a universal system for pro-
gramming, testing and verifying a variety of memory and
logic devices. The 29B can be tailored to specific
programming needs by selecting the appropriate pro-
gramming pak, shown below, and simply plugging it into
the 29B.

Programming Paks

* Unipak 2B programs more than 1200 devices,
including MOS and CMOS EPROMSs and

EEPROMSs, fuse link, AIM and DEAP bipolar
PROMSs. Simple pinout cartridges are available
for 40-pin microcomputers and parts with non-
standard pinouts and unique package types
(LCC, PLCC).

* LogicPak combined with appropriate plug-in
adapters, allows you to design, program and
functionally test more than 440 different logic
devices.

11-26



CHAPTER 12

Package Outlines

Plastic Dual-in-Line Package

Ceramic Hermetic Dual-in-Line Packages
Plastic Leaded Chip Carriers

Ceramic Leadless Chip Carriers

121
1241
12-2
12-3
12-5






CHAPTER 12

Package Outlines

¢

PHYSICAL DIMENSIONS*

Plastic Dual-In-Line Package (PD)
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NOTE: Package dimensions are given in inches. To convert to millimeters, multiply by 25.4.
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Ceramic Hermetic Dual-In-Line Packages (CD/CDV)
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NOTE: Package dimensions are given in inches. To convert to millimeters, multiply by 25.4.
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Plastic Leaded Chip Carrier (PL)
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NOTE: Package dimensions are given in inches. To convert to millimeters, multiply by 25.4.
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Package Outlines
Plastic Leaded Chip Carrier (PL) (Continued)
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NOTE: Package dimensions are given in inches. To convert to millimeters, multiply by 25.4.
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Ceramic Leadless Chip Carriers (CL/CLV)
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NOTE: Package dimensions are given in inches. To convert to millimeters, multiply by 25.4.
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