
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































NEC

NEC Electronics Inc.

IE-78240-R
In-Circuit Emulator
for the yPD78214/218A/244 Families

September 1993

Description

The IE-78240-R is an in-circuit emulator providing both
hardware emulation and software debugging capabil-
ities for the NEC uPD78214/218A/244 families of single-
chip microcontrollers. Real-time and single-step emu-
lation capability combined with sophisticated
memory-mapping features, breakpoints, and trace ca-
pabilities, create a powerful debugging environment. A
line assembler/disassembler, full register and memory
control, symbolic debugging, and complete upload/
download capabilities simplify the task of debugging
hardware and software.

The IE-78240-R-EM is an optional emulation board
available to upgrade the 75X or 78K product lines of
in-circuit emulators to have functions equivalent to the
|E-78240-R.

Features

0 12-MHz max operating frequency
O Realtime and non-real-time emulation

0 Sophisticated break events
— Logical OR of up to four sets of events
Executed instruction count
External sense clip condition
Parallel or sequential fetch addresses
Logical AND of addresses, data values, CPU
controls, and loop count

O Sophisticated trace capabilities
— Traces program fetch or data access
— 2K x 44-bit trace buffer
— Address, control, data, and external signal trace
— Instruction or frame display
— Trace search capability
— Specify trigger point at beginning, middle, or
end of trace buffer

50355

O Supports debug activities during real-time
emulation
— Displays trace buffer
— Modifies trace conditions
— Modifies trace event conditions
— Restarts trace

0 Powerful memory mapping

— 32K bytes RAM for uPD7821x or uPD7824x ROM
emulation

— 3840 bytes of RAM for internal RAM emulation

— 3840 bytes of EEPROM for uPD7824x EEPROM
emulation

— 64K bytes of RAM for off-chip RAM/ROM
emulation

Line assembler/disassembler

Symbolic debugging: 7000 symbols maximum
CMOS latch-up warning and protection

Eight external sense clips on emulator probe

Host control program for IBM PC®, PC/XT®,
PC/AT®, or compatible

o Centronics parallel interfaces for optional high-
speed program download and printer

IBM PC, PC/XT, and PC/AT are registered trademarks of International
Business Machines Corporation.

O o o o g

Equipment Supplied

The |E-78240-R package includes the following:
IE-78240-R emulator frame

Controlftrace board

Break board (I[E-78200-R-EM)

Emulation board (IE-78230-R-EM)

Controller software program

RS-232-C interface cable

o o o o o o
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Ordering Information (Also, see selection guide.)

Part Number

Description

IE-78240-R In-circuit emulator for uPD78214/218A/244
families

|IE-78240-R-EM Separately sold emulation board to upgrade
75X or 78X product lines of in-circuit emulators
to have functions equivalent to IE-78240-R

EP-78240CW-R Emulator probe for 64-pin shrink DIP package
(optional)

EP-78240GC-R Emulator probe for 64-pin QFP (optional)

(Includes one EV-9200GC-64 socket adapter)

EP-78240GJ-R

Emulator probe for 74-pin QFP (optional)
(Includes one EV-9200G-74 socket adapter)

EP-78240GQ-R

Emulator probe for 64-pin QUIP (optional)

EP-78240LP-R

Emulator probe for 68-pin PLCC package
(optional)

EV-9200GC-64

Five socket adapters; converts 64-pin LCC
probe tip to 64-pin QFP device footprint.
(Optional)

EV-9200G-74 Five socket adapters; converts 74-pin probe tip
to 74-pin QFP device footprint. (Optional)

RA78K2-D52 Relocatable assembler for 78K2 product line

CC78K2-D52 C compiler for 78K2 product line

SD78K2-D52* Screen debugger for 78K2 product line

*Under development

IE-78240-R In-Circuit Emulator
ey g e 2
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NEC Electronics Inc.

DDB-78K2
Evaluation Board
for the uyPD78K2 Product Line

September 1993

Description

The DDB-78K2 are evaluation boards for the NEC
uPD78K2 product line of 8-bit, single-chip microcon-
trollers. The DDB-78K2 provides maximum flexibility
when evaluating and designing with the uPD78K2 prod-
uct line. Every DDB-78K2 features a uPD78213,
uPD78220, uPD78233, or uPD78343 microcontroller,
32K bytes of ROM, 32K bytes of RAM, uPD27C512
footprint for 64K bytes of optional extended data mem-
ory, RS-232-C communication port, and a powerful
monitor program. A playpen area is included for eval-
uating the uPD78K2 product line with application spe-
cific hardware.

Features

0 uPD78213, uPD78220, uPD78233, or uPD78243
evaluation board
— Convertible by changing microcontroller

o On-board memory
— ROM: 32K bytes
— RAM: 32K bytes

0 uPD27C512 footprint for 64K bytes of extended
data memory

O Powerful on-board debug monitor
— Real-time and single-step operation
— Display/change memory and internal registers

DDB-78K2 Evaluation Board

50267

— Multiple software breakpoints
— User program download capability

0 RS-232-C serial interface for terminal or host
computer

O Playpen area for user circuitry
O Includes AC/DC converter

Equipment and Documentation Supplied

The DDB-78K2-2xx package includes the following:

O DDB-78K2-2XX evaluation board for 78K2 product
line

O RA78K2-D52 relocatable assembler for 78K2
product line

O AC/DC converter power supply

O Data book/user's manual

Ordering Information (Also, see selection guide.)

Part Number Description

DDB-78K2-21x Basic development board for uPD78218A/
214 families designs

DDB-78K2-22x Basic development board for uPD78224
family designs

DDB-78K2-23x Basic development board for uPD78238

family designs
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DDB-78K2 Block Diagram

o]

g

ADg-AD7
I Monitor
UART wPD78243 EPROM
uPD78213 Address Lach O-7FFF
RS-232.C RS-232-C 68-Fin PLCC 07 270512
Connector Interface Socket 5
— ] Ag-A14
Sio
Socket to Socket Control
Connections A15-A19 Loglc RAM
8000-FFFF
nPD43256A
Header .
Extended
Data Memory
EPROM
Footprint
4PD78220 FO000-FFFFF
uPD78233 27C512
84-Pin PLCC
Socket

49NR-660B (9/93)
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NEC Electronics Inc.

EB-78230-PC
Evaluation Board
for the yPD78238 Family

September 1993

Description

The EB-78230-PC is an evaluation board for the NEC
pPD78233 and uPD78234. These devices are 8-bit,
single-chip microcontrollers. The EB-78230-PC pro-
vides a simple way to evaluate the capabilities of the
pPD78233 and pPD78234 in an application without
havingto build a prototype. If it is necessary to connect
the EB-78230-PC directly to a target system, the IE-
78230 emulator probes can be purchased separately.

The EB-78230-PC features 32K bytes of static RAM for
evaluation programs, an RS-232-C communication
port, and a powerful on-board monitor. Evaluation
programs can be downloaded from a host computer or
created directly on the board using the line assembler.
Programs can be executed in real time with or without
breakpoints or one instruction at a time. Commands
are available to display or change memory, general
registers or special function registers, and to disas-
semble your code.

A controller program controls the EB-78230-PC directly
from the console of an IBM PC®, PC/XT®, PC/AT® or
compatible host computer using an RS-232-C serial
interface.

Features

12-MHz max operating frequency
uPD78233 evaluation board

32K bytes static RAM

Real-time and single-step execution

Four parallel or sequential breakpoints
Display/change memory and general registers
Display/change special function registers
User program upload/download capability
Symbolic debugging support

Line assembler and disassembler

RS-232-C serial interface for host computer

Host control software for IBM PC, PC/XT, PC/AT or
compatibles

0 Connection to a target system using in-circuit
emulator probes

O o o0 oo oooo o oo

IBM PC, PC/XT, and PC/AT are registered trademarks of International
Business Machines Corporation.

50337

Equipment and Documentation Supplied
O EB-78230-PC evaluation board

0O EB-78230-PC user’s manual

O System disk for IBM PC

O AC/DC converter power supply

O Battery holder and mounting hardware

Ordering Information (Also, see selection guide.)

Part Number Description

EB-78230-PC uPD78233 Evaluation Board (IBM PC Based)

EP-78230GC-R Emulator probe for 80-pin QFP (optional)

(Includes one EV-9200GC-80 socket adapter)

EP-78230GJ-R Emulator probe for 94-pin QFP (optional)

(Includes one EV-9200G-94 socket adapter)

EP-78230LQ-R Emulator probe for 84-pin PLCC package

(optional)

EV-9200GC-80 Five socket adapters; converts 80-pin LCC
probe tip to 80-pin plastic QFP (14x14) device

footprint (optional).

EV-9200G-94 Five socket adapters; converts 94-pin LCC
probe tip to 94-pin QFP device footprint

(optional).

EB-78230-PC Evaluation Board
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EB-78230-PC Block Diagram
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NEC Electronics Inc.

EB-78240-PC
Evaluation Board
for the yPD78214/218A/244 Families

September 1993

Description

The EB-78240-PC is an evaluation board for the NEC
uPD78214/218A /244 families of 8-bit, single-chip micro-
controllers. The EB-78240-PC provides a simple way to
evaluate the capabilities of these devices in an appli-
cation without having to build a prototype. If it is
necessary to connect the EB-78240-PC directly to a
target system, the |E-78240 emulator probes can be
purchased separately.

The EB-78240-PC features 32K bytes of static RAM for
evaluation programs, an RS-232-C communication
port, and a powerful on-board monitor. Evaluation
programs can be downloaded from a host computer or
created directly on the board using the line assembler.
Programs can be executed in real time with or without
breakpoints or one instruction at a time. Commands
are available to display or change memory, general
registers or special function registers, and to disas-
semble your code.

A controller program controls the EB-78240-PC directly
from the console of an IBM PC® PC/XT®, PC/AT® or
compatible host computer using an RS-232-C serial
interface.

Features

12-MHz max operating frequency
pPD78243 evaluation board

32K bytes static RAM

Real-time and single-step execution

Four parallel or sequential breakpoints
Display/change memory and general registers
Display/change special function registers
User program upload/download capability
Symbolic debugging support

Line assembler and disassembler

RS-232-C serial interface for host computer

Host control software for IBM PC, PC/XT, PC/AT, or
compatibles

0 Connection to a target system using in-circuit
emulator probes

0O 0 oo o ooo o oo o

IBM PC, PC/XT, and PC/AT are registered trademarks of International
Business Machines Corporation.

50338

Equipment and Documentation Supplied

0 EB-78240-PC evaluation board
EB-78240-PC user’s manual

System disk for IBM PC

AC/DC converter power supply

Battery holder and mounting hardware

oo o Qg

Ordering Information (Also, see selection guide.)
Part Number
EB-78240-PC
EP-78240CW-R

Description
UPD78243 evaluation board (IBM PC Based)

Emulator probe for 64-pin shrink DIP package
(optional)

EP-78240GC-R Emulator probe for 64-pin QFP (optional)

(Includes one EV-9200GC-64 socket adapter)

EP-78240GJ-R Emulator probe for 74-pin QFP (optional)

(includes one EV-9200G-74 socket adapter)

EP-78240GQ-R Emulator probe for 64-pin QUIP package

(optional)

EP-78240LP-R Emulator probe for 68-pin PLCC package

(optional)

EV-9200GC-64 Five socket adapters; converts 64-pin LCC
probe tip to 64-pin QFP device footprint

(optional).

EV-9200G-74 Five socket adapters; converts 74-pin probe tip

to 74-pin QFP device footprint (optional).

EB-78240-PC Evaluation Board
i
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EB-78240-PC Block Diagram
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NEC Electronics Inc.

CC78K2
C Compiler for the
puPD78K2 Product Line

September 1993

Description

The CC78K2 C compiler is an ANSI standard C cross-
compiler for the NEC uPD78K2 product line of micro-
controllers. The CC78K2 (figure 1) converts AN S| stan-
dard C source code into NEC format object module or
assembly language source files. During compilation,
an optional optimizer can be invoked to optimize the
object code for size and/or execution speed.

In addition, CC78K2 supports extended functions for
uPD78K2 code generation. These extended functions
allow the C compiler to take advantage of many pow-
erful features in the uPD78K2 microcontrollers to de-
crease object code size and improve program execu-
tion speed.

The relocatable object file produced by the CC78K2
can be converted into an absolute object file by the
linker program and object converter program con-
tained in the RA78K2 relocatable assembler package.
The resulting ASCII hexadecimal format absolute ob-
ject file then can be debugged using an NEC in-circuit
emulator or evaluation board.

Features

O ANSI standard C compiler

0 Extended functions for optimized uPD78K2 code
generation

O Various optimization options for code size and/or
execution speed

O Legal C code verification

Outputs NEC format object module or assembly
source file

Run-time error checking
Outputs debug information
ROMable object file creation

User selectable and directable output files, list,
and full cross-reference files

Extensive error reporting
@ Built-in help facility
o Runs under MS-DOS® operating system

o o o o o

a

MS-DOS is a registered trademark of Microsoft Corporation

50620

Figure 1. CC78K2 Functional Diagram
C Source
Parameter Include
Flle Module File
o
L'\\ l fl
CC78K2 ;
T »| P
Fllo ~ C Compller 'ﬁi’{" F%o;ss
g ! ! 3
Assembler Object Cross
Source Error
Wous | | Mowe | | siFle | | Folerace
Flle
83YL-9602A
Ordering Information
Part Number System  Description
CC78K2-D52 MS-DOS  5-1/4-inch, double-density floppy

diskette

CC78K2 Extended Functions

Register variables can be stored in the registers and

Saddr area

Saddr area usage for variables
Direct peripherals access with SFR names

Saddr area usage for function arguments and auto-

matic variables

Functions can be called using the CALLT table
Functions can be stored in the CALLF area

Bit data type
In-line assembly language
Interrupt functions

— Generate interrupt vector table
— Disable/enable interrupts
e 1-megabyte extended data memory support
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Compiler Options

The CC78K2 C compiler supports the following opnons
during compilation:

e Target chip selection

Parameter file specification

Macro name definition

Include files search path specification
Symbol length extension

Symbol name conversion to uppercase
Outputs debug information

Generates

— Obiject file

— Assembler source file (with/without C source)
— Cross-reference list file

— Error list file (with/without C source)
— Preprocess list file

Listing format control

ROMable processing

Optimization option selection

Run-time error check selection
Temporary directory specification
Warning level selection

Outputs compilation status information

C Library Functions

The CC78K2 C compiler library includes most of the
important C library functions that apply to PROM-
based embedded systems. All library functions reside
in the library files supplied. Header files that declare
the set of library functions are also included.

The following library functions are available:

I/0 Functions

sprintf sscanf

Character Functions

isalpha isupper islower isdigit
isalnum isxdigit isspace ispunct
isprint isgraph iscntrl isascii
toupper tolower _toupper _tolower
toascii

String Functions

strlen strcpy strncpy strcat
strncat strcmp strncmp strchr
strrchr strpbrk strspn strespn
strstr strtok strtol strtoul
atoi atol itoa Itoa
ultoa

Memory Functions

malloc calloc realloc free

brk sbrk memcpy memmove
memcmp memchr memset

Program Control Functions

setjimp longimp abort atexit
exit

Mathematical Functions

abs labs rand srand
div Idiv

Special Functions

gsort bsearch strerror va_start
va_arg va_end

License Agreement

CC78K2 is sold under terms of a license agreement
included with the compiler. The accompanying card
must be completed and returned to NEC Electronics
Inc. to register the license. Software updates are pro-
vided free to registered users for one year.

Documentation

For further information on source program formats, C
compiler, and actual program examples, refer to the
following manuals supplied with the compiler. Addi-
tional copies may be obtained from NEC Electronics
Inc.

® CC78K Series C Compiler for Language

e CC78K Series C Compiler for Operation
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NEC Electronics Inc.

RA78K2
Relocatable Assembler Package
for the uPD78K2 Product Line

September 1993

Description

The RA78K2 relocatable assembler package converts
symbolic source code for the uPD78K2 product line of
8-bit, single-chip microcontrollers into executable ab-
solute address object code. The RA78K2 package con-
sists of six separate programs: assembler (RA78K2),
linker (LK78K2), hexadecimal format object converter
(OC78K2), librarian (LB78K2), list converter
(LCNV78K2), and structured assembler (ST78K2).

RA78K2 translates a symbolic source module into a
relocatable object module. The assembler verifies that
each instruction assembled is valid for the target mi-
crocontroller specified at assembly time and produces
a listing file and a relocatable object module.

LK78K2 combines multiple relocatable object modules
and library modules and converts them into a load
module. OC78K2 converts a load module into an ASCII
hexadecimal format absolute object code file.

LB78K2 allows commonly used relocatable object
modules to be stored in one file and linked into multiple
programs, greatly increasing programming efficiency.
When a library file is included in the input of the linker,
the linker extracts from the library file only those
modules required to resolve external references and
links them with the other modules.

LCNV78K2 allows relocatable list files to be converted
into absolute list files.

The ST78K2 structured assembler preprocessor is a
companion program to the RA78K2 relocatable assem-
bler for the NEC uPD78K2 product line of microcontrol-
lers. ST78K2 converts a source code file containing
C-like structured assembly statements into a pure
assembly language source file, which then can be
assembled with RA78K2.

Features

O Absolute address object code output

O User selectable and directable output files
O Macro definitions

o Branch optimization

O Conditional assembly

o Extensive error reporting

o Powerful librarian

50191-1

0 C-like structured assembly statements
O Runs under MS-DOS® operating system

MS-DOS is a registered trademark of Microsoft Corporation.

Ordering Information
Part Number
RA78K2-D52

System
MS-DOS

Description

5-1/4-inch, double-density floppy
diskette

Program Syntax

An RA78K2 source module consists of a series of code,
data, or bit segments. Each segment consists of state-
ments composed of up to four fields: symbol, mne-
monic, operand, and comment.

The symbol field may contain a label whose valueis the
instruction or data address or a name that represents
an instruction address, data address, or constant. The
mnemonic field may contain an instruction or assem-
bler directive. The operand field contains the data or
expression for the specified instruction or directive.
The comment field allows explanatory comments to be
added to a program.

Character constants are translated into 7-bit ASCII
codes. Numeric constants may be specified as binary,
octal, decimal, or hexadecimal. Arithmetic expressions
may include the operators +, -, *, /, MOD, OR, AND,
NOT, XOR, EQ, NE, LT, LE, GT, GE, SHR, SHL, LOW,
HIGH, ., (), and character constants.

Macro Definition

RA78K2 allows the definition of macro code sequences
with up to five parameters, LOCAL symbols, and spe-
cial repeated code sequences. The macro code se-
quence is different than a subroutine call in that the
invocation of a macro in the source code results in the
direct replacement of the macro call with the defined
code sequence.

Assembler Directives

Assembler directives give instructions to the assem-
bler, but they are not translated into machine code
during assembly. Basic assembler directives include
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storage definition and allocation directives (DB, DW,
DS, DBIT); symbol directives (EQU, SET); and the loca-
tion counter control directive ORG. Program control
directives include segment directives (CSEG, DSEG,
BSEG, ENDS); linkage directives (NAME, PUBLIC, EX-
TRN, EXTBIT); macro directives (MACRO, LOCAL,
REPT, IRP, EXITM, ENDM); automatic BR instruction
directive (BR); and assembly termination directive
(END). :

Assembler Controls

The RA78K2 assembler (figure 1) has two types of
controls. The primary controls, which are specified in
the assembler command line or at the beginning of the
source module, are as follows:

Processor selection

Output object creation selection
Output list file selection

Listing format controls
Optimization selection

Work file drive specification

The general controls, specified in the source program,
are as follows:

Inclusion of other source files

Page eject

Generation/suppression of listing’

Listing titles

e Conditional assembly controls

The listing file may contain the complete assembly
listing or only lines with errors, and a symbol or
cross-reference table. The symbol table shows all de-
fined symbols in alphabetical order, their types, at-
tributes, and the values initially assigned to them.

The cross-reference table contains all defined symbols
and the numbers of all statements that refer to them.
The object file contains the relocatable object module.
The format of this module is an NEC proprietary relo-
catable object module format.

If the optimization option is chosen, the assembler will
generate the most efficient code by converting, where
possible, three-byte absolute branches into two-byte
relative branches.

Figure 1. Relocatable Assembler Functional
Diagram
Source
Include
Module
File Flle
8 [parske Temporary
Flls Assembler Work Files
| ! 3
Objact Assembler Error
Module List File List File
File
49NR-682A
Figure 2. Linker Functional Diagram
Object Object
Library Directive Module eoe Module
File File Flle 1 Fllen
F LK78K2 Temporary
Flle Linker Work Files
Load Linker Error
Module List Flle List Flle
File
49NR-684A
Linker

The LK78K2 linker (figure 2) combines several relocat-
able object modules, resolving PUBLIC/EXTRN refer-
ences between modules, to create a load module. This
output module contains both absolute object code and
symbol information. The linker will also search library
files for required modules to resolve external refer-
ences. The linker controls for LK78K2 can be specified
in either the command line or in a parameter file.
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The programmer can specify the starting address and  Figure 4. Librarian Functional Diagram
order for code/data/stack segments, and protect areas

of memory from being assigned.
Wosse || viomse
Object Converter Flle 1 File n

The OC78K2 object converter (figure 3) outputs two Subcommand
files: an absolute load file in ASCIl hexadecimal format, File
which can be downloaded to a PROM programmer, and

a symbol file for the symbolic debugger. The program- o uLgZ:}ﬁzn PN TemFr;lgrary
mer can also specify an error list file for error logging

Librarian ‘

The LB78K2 librarian (figure 4) creates and maintains
Library File List File

library files containing relocatable object modules.
This reduces the number of files to be linked together
by storing several modules in a single file. This pro- BINR-7527A
vides an easy way to link frequently used modules into
programs. Modules can be added to, deleted from, or

replaced within a library file, or the contents of the Figure 5. List Converter Functional Diagram
The LCNV78K2 list converter (figure 5) converts a

library file can be listed.
Source Source
Module File Module File
relocatable assembly list file into an absolute assem-
bly list file, which contains absolute addresses and
symbol values.

Assemble Assemble Object
List File Module File List File Module File
Figure 3. Object Converter Functional Diagram
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Structured Assembler

The ST78K2 (figure 6) converts a structured assembly
statement into one or more uPD78K2 assembly lan-
guage instructions that perform the desired operation.
Since ST78K2 converts only structured assembly
statements and not uPD78K2 assembly language in-
structions, a structured source program can include a
combination of uPD78K2 structured assembly state-
ments and assembly language.

ST78K2 enables the assembly language programmer
to use some of the structures and syntax of higher-level
languages such as the C language. This improves
program readability and reliability, and increases pro-
grammer productivity.

Features of the ST78K2

o Control structures for conditions, looping, and
switch-case

O Preprocessor directives for conditional code
generation

o C-like representation of comparison operations

o C-like representation of assignment/arithmetic
operations

o Increment and decrement operators

O Allows use of all uPD78K2 mnemonics, registers,
and features

Figure 6. Structured Assembler Preprocessor
Functional Diagram
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Output
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Control File
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Summary of Structured Language

A line of source code for ST78K2 contains either a
structured assembly statement or a uPD78K2 assem-
bly language statement. uPD78K2 assembly language
statements (uPD78K2 instructions, RA78K2 directives,
or RA78K2 controls) pass through ST78K2 without
change.

Structured assembly statements consist of preproces-
sor directives, assignment statements, and control
statements. These statements are entered one per line,
and are terminated by aline feed character. An optional
comment may follow a semicolon at the end of the
statement; all text following a semicolon is ignored by
ST78K2.

Preprocessor directives cause ST78K2 to include or
omit portions of code. Assignment statements cause
ST78K2 to generate one or more uPD78K2 assembly
language instructions to alter the contents of a register
or variable. Control statements cause ST78K2 to gen-
erate the necessary instructions to test conditions and
change control flow based on those conditions.

Preprocessor Directives

ST78K2 preprocessor directives set and test variables,
allowing conditional processing of code; include exter-
nal files; and map instructions to uPD78K2 CALLT table
reference instructions. Table 1 lists the preprocessor
directives and their functions.

Table 1.
Directive
#define NAME value

Preprocessor Directives and Functions
Function

Defines the variable NAME, set to the
supplied value.

49NR-588A

#ifdef ABC If ABC has been defined as above, or on
< statements> the command line with the -D option, the
#else first set of statements is processed and
< statements> the second set ignored; if ABC has not
#endif been defined, or defined as zero, the first

set of statements is ignored and the
second set is processed.

#include “filename”

The named file is read from disk and
processed as if included in the source.

#defcallt @LABEL
CALL llabel
#endcallt

Whenever the instruction “CALL label” is
encountered in the source program, it is
replaced by “"CALLT [@LABEL]". The
label must be defined in the CALLT table.
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Assignment, Increment, and Decrement
Statements

ST78K2 provides the ability to represent an assignment,
or an assignment with an arithmetic operation, in C
language syntax:

destination < assign-op> source

The assignment operators (table 2) allow either simple
assignment or the combination of an assignment with
an arithmetic operation on the source and destination.

Examples:
A=B ;Move contents of B register to A
A + = [HL] ;Add contents of memory at HL to A,

;store in A

Where an assignment requires an intermediate register
to hold the value being assigned, the register is desig-
nated by namingit in parentheses following the assign-
ment operation.

Examples:

DATA1 = B (A)  ;Store contents of B into memory at
;DATA1, using A as temporary
;storage

BC & = HL (XA) ;and BC with HL, store in BC,

;use XA as temp

The increment and decrement operators (+ + and --)
operate on a single operand.

Table 2. Assignment Operators With Examples

Control Statements

Control statements (table 3) allow conditions to be
tested. Based on the results of the test, blocks of code
are allowed to be executed or skipped. Reserved words
in the control statement define the start and end of
blocks of code and expressions to be evaluated.

Example:

if (A== [HL]) ;The condition is tested
P5 = B (A) ;If A equals the content of memory
A = [HL] ;at HL, this code is executed

else ‘
A+ = [HL] ;Otherwise this code is executed
A-=B
P5=A

endif

Table 3. Control Statement Directives

Control Statement

Function

if - elseif - else - endif

Test variable expressions

if_bit - elseif bit - else - endif

Test bit expressions

switch - case - default - ends

Select based on variable

for - next Loop, test variable
while - endw Loop, test variable
repeat - until Loop, test variable

while_bit - endw

Loop, test bit

repeat - until_bit

Loop, test bit

and Functions break Exit control block
Operator  Example Function continue Skip to top of block
= A=B A< B goto LABEL Branch to label
<-> A< ->B Contents of A and B are exchanged
+= A+=B A<A+B Variable and Bit Expressions
= A-=B A<A-B Variable expressions for tests consist of a single value,
*= AX*=B  AX< AX*B comparison between two variables, or a logical combi-
/= AX/=C AX<AX/C ngtion of comparisons. Bit expressions test individual
- A&-B  A-ARB legoal AND allowable. exprossions uaing variabies are shown
= Al=B A < Al B (logical OR) table 5.
= A=8B A < A "B (logical XOR)
>>= A>>=8B (CY<AgAn1<An-vAnax=0) x B times
<<= A<<=B (CY<-AmaxAn+ 1<An,...Ag<-0) x B times
++ A+ + A<A+ 1
- A~ A—A-1
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Table 4. Examples of Variable Expression ST78K2 Operation and Controls

Comparisons o - ;
Comparison Meaning ST78K2is invoked by specifying the name of the source

if (A) True if A is non-zero

if (A< B) True if Ais less than B

if (A< B) & (A > C)) TrueifAis less than B and greater than C
if_bit (P3.2) True if bit2 of P3 is 1

if_bit ({P3.2) True if bit 2 of P3 is 0

Table 5. Expressions and Examples

Expression Example

Primary (A)

Term A<=B)

Term && Term ( (A< B) && (A>C) ) (logical AND)

((A==0) Il (A= =B)) (logical OR)

Term Il Term

A primary value for a variable expression is a register
name or defined symbol. A term consists of two pri-
mary values compared with a binary operator. Table 6
lists the supported binary operators and their mean-
ings.

Table 6. Binary Operators
Binary Operator Meaning

== Equal

I= Not equal

Greater than

Greater than or equal to

Less than

AlA|V ]V
]

= Less than or equal to

Bit expressions test individual bits of registers, ports,
or memory locations. Table 7 shows the acceptable
forms of bit expressions.

Table 7. Bit Expressions and Examples

Bit Expression Example
Bit_primary (P2.1)
!Bit_primary (!CY)
Bit_primary && Bit_primary (A0 &&CY)
Bit_primary Il Bit_primary (P2211CY)

A Bit_primary can be either a reserved word bit identi-
fier, such as a bit of a register or port (P2.1, CY), or a bit
definition symbol (SBO EQU P2.2).

file, followed by optional controls.
Example:
C> ST78K2 ABC.SRC -DXYZ = 3

ST78K2 reads the specified source file and produces an
output assembly language file, which can be input to
RA78K2. The output file contains all lines provided in
the input source file, plus those generated by ST78K2.
Lines containing no statements for the structured
assembler are passed through unchanged. Lines with
structured assembly statements are placed in the
output preceded by a semicolon. RA78K2 treats these
lines as comments. These commented lines are then
followed by the code generated by ST78K2.

The controls for ST78K2 are specified in the preproces-
sor command line or in a parameter file invoked in the
command line. Table 8 lists the ST78K2 preprocessor
controls and functions.

Table 8. ST78K2 Preprocessor Controls

Control Function

-Ofilename Specify name of output assembly source file
-Ffilename Specify name of parameter file to be read
-Efilename Specify name of error listing file

-Dsymbol[= value] Define a symbol (like #define in code)
-I[d:][directory]

-WTn1,n2,n3

Define path for include file

Define TAB settings for generated code

-SCcharacter Defines word symbol last character

The -O option allows the name of the output file to be
specified. If not specified, the output file name defaults
to the name of the input source file with the extension
ASM.

The -F option allows a parameter file to be specified,
which will be read by ST78K2. This parameter file can
contain alist of controls to be givento ST78K2, instead
of or in addition to those specified on the command
line.

The -E option specifies the name of the error listing file.
The error file contains the file name, error number,
description of error and the line containing the error. If
the -E option is not specified, the error file name
defaults to the name of the input source file with the
extension .EST.

The -D control allows a symbol to be defined on the
command line, with an optional value provided. If a
symbol is defined but no value specified, the value
defaults to 1. If the source file contains a #define
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directive which specifies avariable with the same name
as the -D control, the value on the command line will
override the value in the #define directive.

The -1 control specifies a drive or directory other than
the current drive and directory to search for include
files.

The -WT control specifies the number of TAB charac-
tersto insert before labels, instruction mnemonics, and
instruction operands generated by ST78K2. This allows
clear separation of assembly language instructions
coded in the source file from those generated by
ST78K2.

The -SCcharacter control specifies the character used
as the last character in a word symbol. The character
must be a letter of the alphabet or the @, _ or ?. This
allows ST78K2 to distingush between word and byte
operations. Symbols ending in this character are
treated as word symbols and will generate a word
operation (e.g. MOVW). If the -SC option is not speci-
fiew, 3T78K2 assumes that a symbol ending with the
character "P" or "p” is a word symbol.

Emulator Controller Program

Absolute object files produced by the RA78K2 relocat-
able assembler package can be debugged by using the
appropriate NEC standalone in-circuit emulator. NEC
emulator controller programs allow communication
with the emulator through an RS-232C serial line. An
emulator controller program can run on the IBM PC®,
PC/XT®, or PC AT® under MS-DOS and is provided with
the in-circuit emulator at no extra charge.

These emulator controller programs provide the follow-
ing features:

e Uploading and downloading of object and symbol
files

Symbolic debugging capability

Complete emulator control from host console
On-line help facilities

Macro command file capabilities

Host system directory and file display

Disk storage of debug session

Storage of last 20 commands for recall

License Agreement

RA78K2 is sold under terms of a license agreement
included with the assembler. The accompanying card
must be completed and returned to NEC Electronics
Inc. to register the license. Software updates are pro-
vided free to registered users for one year.

Documentation

For further information on source program formats,
assembler operation, and actual program examples,
refer to the following manuals supplied with the RA78K2
package. Additional copies may be obtained from NEC
Electronics Inc.

e RA78K Series Assembler Package, Language Manual

e RA78K Series Assembler Package, Operation Man-
ual

e RA78K Series Structured Assembler Preprocessor,
User’s Manual

IBM PC, PC/XT, and PC AT are registered trademarks of International
Business Machines Corporation.
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NEC Electronics Inc.

IE-78310A-R
In-Circuit Emulator
for the yPD78312A Family

September 1993

Description

The IE-78310A-R is an in-circuit emulator providing both
hardware emulation and software debugging capabil-
ities for the uPD78312A family of single-chip microcon-
troller. Real-time and single-step emulation, combined
with sophisticated memory mapping features, break-
points, and trace capabilities, create a powerful debug-
ging environment. A line assembler/disassembler, full
register and memory control, symbolic debugging, and
complete upload/download capabilities simplify the
task of debugging hardware and software.

Features

o 12-MHz operating frequency
o Real-time and single-step emulation capability

0 User-specified breakpoints
— Logical OR of up to four sets of break conditions
Opcode fetch count
External sense clips condition
Emulation time
Logical AND of addresses, data values, CPU
controls, and loop count

O Sophisticated trace capabilities
— Instruction, frame, or macro service display
— 2K x 44-bit trace buffer
— Address, control, data, and port trace features

o Powerful memory mapping feature
— 64K bytes of RAM mappable in 256-byte blocks
— Up to 16K bytes of high-speed internal RAM for
uPD78312A ROM emulation

IE-78310A-R with Emulator Probe

50250

0 Line assembler/disassembler

o Symbolic debugging
— 2000 symbols available
— IEEE-796 bus memory expansion slot for 32K
additional symbols

CMOS latch-up warning and protection
Eight external sense clips
Self-diagnostic command

Stand-alone mode or system mode with host
control program

O o o o

Equipment Supplied

The IE-78310A-R package includes the following:
|IE-78310A-R emulator frame
Self-check board

Emulation board

Break board
Control/interface board
Shrink DIP target probe
VSP target probe

External sense clip unit
System diskette

O o o oo oo oo

Ordering Information (Also, see selection guide.)
Part Number

Description

|E-78310A-R In-circuit emulator for yPD78312A family

EP-78310CW Emulator probe for 64-pin shrink DIP
package(shipped with IE-78310A-R)

EP-78310GQ Emulator probe for 64-pin QUIP
package(shipped with IE-78310A-R)

EP-78310L Emulator probe for 68-pin PLCC package
(optional)

EP-78310GF Emulator probe for 64-pin QFP package
(optional)

RA78K3-D52 Relocatable assembler package for 78K3
product line of microcontrollers (optional)

CC78K3-D52 C compiler package for 78K3 product line of

microcontrollers (optional)
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NEC Electronics Inc.

IE-78327-R
In-Circuit Emulator
for the yPD78322 Family

September 1993

Description

The IE-78327-R is an in-circuit emulator providing both
hardware emulation and software debugging capabil-
ities for the uPD78322 family of single-chip microcon-
trollers. Realtime and single-step emulation, com-
bined with sophisticated memory-mapping features,
breakpoints, and trace capabilities, create a powerful
debugging environment. A line  assembler/
disassembiler, full register and memory control, sym-
bolic debugging, and complete upload/download ca-
pabilities simplify the task of debugging hardware and
software.

The IE-78327-R-EM is an optional emulation board
available to upgrade the 75X or 78K product lines of
in-circuit emulators to have functions equivalent to
|IE-78327-R.

Features

0 16-MHz operating frequency
O Real-time and non-real-time emulation

O Sophisticated break events:

— Logical OR of up to six events with pass count
Logical AND of addresses, data values, CPU
status, and external sense clips five to eight
data (four bus cycle events)

External sense clips one to four data
Executed instruction address (four addresses)
— Sequential enable for bus cycle events

O Sophisticated trace capabilities

— Three trace modes: unconditional, qualified, and
sectional

— Traces main and internal CPU bus activity and
external sense clip activity or time between
trace frames

— Store specified memory/register/SFR contents in
trace buffer

— 8K x 88-bit trace buffer

— Instruction or frame display

— Trace search capability

— Specify trigger point at beginning, middle, or
end of trace buffer

50357

O Internal data RAM sampling
— Up to 2000 three-word samples
— Sample frequency: 0.4, 0.6, 0.8, or 1 to 10,000 us

0 Program Coverage
— Display map of memory space containing object
code
— Display map of object code that has been
executed
— Display percentage of executed instructions to
total instructions in an area

O Emulation timer and instruction counter

0 Debug activities during real-time emulation
— Display trace buffer
— Display data sampled from internal RAM
— Modify trace conditions
— Modify trace event conditions
— Restart trace

O Powerful memory mapping:
56K bytes of RAM for internal ROM, turbo access
manager memory, or off-chip memory emulation

O Line assembler/disassembler

0 Symbolic debugging: 2000 symbols maximum

O Save/restore in-circuit emulator settings to/from
disk

0 CMOS latch-up warning and protection

O Eight external sense clips on emulator probe

0 Host control program for IBM PC®, PC/XT®,
PC/AT®, or compatible

0 Centronics parallel interfaces for optional high-
speed program download and printer

IBM PC, PC/XT, and PC/AT are registered trademarks of International
Business Machines Corporation.

|
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Equipment Supplied

The IE-78327-R package includes the following:
o IE-78327-R emulator frame

O |E-78327-R-EM emulation board

0 |E-78327-R-BK break board

0 Control/trace board

o Controller software program

Ordering Information (Also, see selection guide.)

Part Number

Description

IE-78327-R In-circuit emulator for uPD78322 family

|IE-78327-R-EM Emulation board included in IE-78327 package
(separately purchased to upgrade 75x or 78K
product line emulators to have functions
equivalent to |E-78327-R)

|E-78330-R-BK Break board (separately purchased to upgrade

75x or 78K product line emulators to have
functions equivalent to |IE-78327-R)

EP-78320GF-R

Emulator probe for 80-pin LCC (optional)

EP-78320GJ-R

Emulator probe for 74-pin QFP (optional)
(includes one EV-9200G-74 socket adapter)

EP-78320L-R Emulator probe for 68-pin PLCC package
(optional)
EP-78327CW-R Emulator probe for 64-pin plastic shrink DIP

(optional)

EP-78327GF-R

Emulator probe for 64-pin plastic QFP
(optional)

EV-9200G-64 Five socket adapters; converts 64-pin LCC
probe tip to 64-pin QFP device footprint.

EV-9200G-74 Five socket adapters; converts 74-pin probe tip
to 74-pin QFP device footprint (optional).

EV-9200G-80 Five socket adapters; converts 80-pin LCC
probe tip to 80-pin QFP (14x20) device footprint
(optional).

RA78K3-D52 Relocatable assembler for K3 product line of
microcontrollers (optional)

CC78K3-D52 C compiler for K3 product line of

microcontrollers (optional)

IE-78327-R In-Circuit Emulator
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NEC Electronics Inc.

IE-78350-R |
In-Circuit Emulator |
for the yPD78352/356 Families |

September 1993 ‘

Description

The |IE-78350-R is an in-circuit emulator providing both
emulation and software debugging capabilities for the
NEC uPD78352 and pPD78356 families of single-chip
microcontrollers. Real-time and single-step emulation,
combined with sophisticated memory-mapping fea-
tures, break points, and trace capabilities, create a
powerful debugging environment.

The |E-78350-R-EM1 is a separately sold, I/0O emulation
board used with the |E-78350-R development system
for uPD78350 or uPD78352 16/8-bit single-chip micro-
controllers.

The IE78355-R-EM1 is a separately sold, 1/O emulation
board used with the |E-78350-R development system
for uPD78355, uPD78P355 and pPD78356 16/8-bit
single-chip microconputers.

Features

0 25-MHz max operating frequency
O Real-time and non-real-time emulation

O Sophisticated break events:

— Logical OR of up to six events
Pass count
External sense clips (5-8) data (four bus cycle
events)
External sense clips (1-4) data
Executed instruction address (four addresses)
Logical AND of addresses, data values, and CPU
status

— Sequential enable for bus cycle events

O Sophisticated trace capabilities

— Three trace modes: unconditional, qualified, and
sectional

— Traces main and internal CPU bus activity and
external sense clip activity or time between
trace frames

— Store specified memory/register/SFR contents in
trace buffer

— 8K x 88-bit trace buffer

— Instruction or frame display

— Trace search capability

— Specify trigger point at beginning, middle, or
end of trace buffer

O Internal data RAM sampling
— Up to 2000 three-word samples
— Sample frequency: 0.4, 0.6, 0.8, or 1 to 10,000 us

50612

Program Coverage

— Display map of memory space containing object
code

— Display map of object code that has been
executed

— Display percentage of executed instructions to
total instructions in an area

Emulation timer and instruction counter

D Debug activities during real-time emulation

— Display trace buffer

— Display data sampled from internal RAM
— Modify trace conditions

— Modify trace event conditions

— Restart trace

Powerful memory mapping:
56K bytes of RAM for internal ROM, turbo access
manager memory, or off-chip memory emulation

0 Line assembler/disassembler
0 Symbolic debugging: 2000 symbols maximum
0O Save/restore in-circuit emulator settings to/from

disk

0 CMOS latch-up warning and protection
0 Eight external sense clips on emulator probe
o Host control program for IBM PC®, PC/XT®,

PC/AT®, or compatible

Centronics parallel interfaces for optional high-
speed program download and printer

IBM PC, PC/XT, and PC/AT are registered trademarks of International
Business Machines Corporation.
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Ordering Information (Also, see selection guide.) |IE-78350-R In-Circuit Emulator
Part Number Description
|IE-78350-R In-circuit emulator for uPD78352/356 families

IE-78350-R-EM1  I/O emulation board for IE-78350-R (optional)
combined with IE-78350-R to emulate uPD78352
family

|E-78355-R-EM1 1/O emulation board for IE-78350-R (optional)
combined with IE-78350-R to emulate uPD78356
family

|E-78350-R-EM Emulation board for |E-78350-R (included with
IE-78350-R)

EP-78240GC-R Emulator probe for 64-pin QFP (optional)
(includes one EV-9200GC-64 socket adapter)

EP-78355GC-R Emulation probe for 100-pin QFP (optional)
(includes one EV-9500GC-100 socket adapter)

EV-9200GC-64 Five socket adapters; converts 64-pin LCC
probe tip to 64-pin QFP device footprint
(optional)

EV-9500GC-100  One socket adapter; 100-pin PGA to 100-pin
QFP (optional)

EV-9501GC-100  One socket adapter; 120-pin LCC to 100-pin
PGA receptacle (optional)

RA78K3-D52 Relocatable assembler for 78K3 product line
(optional)

CC78K3-D52 C compiler for 78K3 product line

Equipment Supplied

The |E-78350-R package includes the following:
O |E-78350-R emulator frame

0 |E-78350-R-EM emulation board

0O Break board

& Controlftrace board (fixed in the |E-78350-R)
O System diskette
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NEC Electronics Inc.

EB-78320-PC
Evaluation Board
for the yPD78322 Family

September 1993

Description

The EB-78320-PC is an evaluation board for the NEC
uPD78322 family of 8-/16-bit, single-chip microcontrol-
lers. The EB-78320-PC provides a simple way to evalu-
ate the capabilities of the uPD78322 family in an appli-
cation without having to build a prototype.

The EB-78320 features 32K bytes of static RAM for
evaluation programs, an RS-232C communication
port, and a powerful on-board monitor. Evaluation
prograrms can be downloaded from a host computer or
created directly on the board using the line assembler.
Programs can be executed in real-time with or without
breakpoints or one instruction at a time. Commands
are available to dispiay or change memory, general or
special function registers, and to disassembie code.

A controller program controls the EB-78320 directly
from the console of an IBM PC® PC/XT®, PC AT®, or
compatible host computer using an RS-232C serial
interface.

Features
o
al
=
a
=
o
o
o
o

EB-78320-PC Evaluation Board

16-MHz maximum operating frequency
uPD78320 evaluation board

32K bytes of static RAM

Real-time and single-step execution

Four parallel or sequential breakpoints
Display/change memory and general registers
Display/change special function registers
User program upload/download capability
Symbolic debugging support

50259

O Line assembler and disassembler
D RS-232C serial interface for host computer

3 Host control software for IBM PC®, PC/XT®, PC
AT®, or compatibles

IBM PC, PC/XT and PC AT are registered trademarks of International
Business Machines Corporation.

Ordering Information (Also, see selection guide.)
Part Number
EB-78320-PC
EP-78320GF-R

Description
pPD78320 evaluation board (IBM PC based)
Emulator probe for 80-pin QFP package

(optional)

EP-78320GJ-R Emulator probe for 74-pin QFP package
(optional)

EP-78320L-R Emulator probe for 68-pin PLCC package
(optional)

EV-9200G-74 Five socket adapters; converts 74-pin probe tip
to 74-pin QFP device footprint (optional).

EV-9200G-80 Five socket adapters; converts 80-pin to 80-pin

QFP (14x20)device footprint (optional).

Equipment Supplied
The EB-78320-PC package consists of the following:

e EB-78320-PC evaluation board
EB-78320-PC user’s manual

System disk for IBM PC

AC/DC converter power supply

Battery holder and mounting hardware
Warranty policy and registration card

m\:
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NEC Electronics Inc.

EB-78350-PC
Evaluation Board
for the yPD78352 Family

September 1993

Description

The EB-78350-PC is an evaluation board for the NEC
uPD78352 family of 8-/16-bit, single-chip microcontrol-
lers. The EB-78350-PC provides a simple way to evalu-
ate the capabilities of the uPD78352 family in an appli-
cation without having to build a prototype.

The uPD78350/352 can be emulated by connecting a
separately purchased probe to the EB-78350-PC.

The EB-78350-PC features 32K bytes of static RAM for
evaluation programs, an RS-232C communication
port, and a powerful on-board monitor. Evaluation
programs can be downloaded from a host computer or
created directly on the board using an on-line assem-
bler. Programs can be executed in real time with or
without breakpoints or one instruction at atime. Com-
mands are available to display or change memory,
general or special function registers, and to disassem-
ble code.

A controller program controls the EB-78350-PC directly
from the console of an IBM PC®, PC/XT®, PC/AT®, or
compatible host computer using an RS-232C serial
interface.

Features

25-MHz maximum operating frequency
uPD78350/352 evaluation board

32K bytes of static RAM

Real-time and single-step execution

Four parallel or sequential breakpoints
Display/change memory and general registers
Display/change special function registers
User program upload/download capability
Symbolic debugging support

Line assembler and disassembler

RS-232C serial interface for host computer

Host control software for IBM PC, PC/XT, PC/AT or
compatibles

0O 0 o0 oo oo oo oo g

IBM PC, PC/XT and PC/AT are registered trademarks of International
Business Machines Corporation.

50614

Equipment and Documentation Supplied

EB-78350-PC evaluation board
EB-78350-PC user’s manual

System disk for IBM PC

AC/DC converter power supply

Battery holder and mounting hardware
Warranty policy and registration card

o o o o g g

Ordering Information (Also, see selection guide.)
Part Number

Description

EB-78350-PC
EP-78240GC-R

pPD78350/352 evaluation board

Emulator probe for 64-pin QFP (optional)
(includes one EV-9200GC-64 socket adapter)

EV-9200GC-64 Five socket adapters; converts 64-pin LCC probe

tip to 64-pin QFP device footprint (optional).

EB-78350-PC Evaluation Board




EB-78350-PC | ' N EC




NEC

NEC Electronics Inc.

CC78K3 J
C Compiler for the ‘
uPD78K3 Product Line |

September 1993 ‘

Description

The CC78K3 C compiler is an ANSI standard C cross-
compiler for the NEC uPD78K3 product line of micro-
controllers. The CC78K3 (figure 1) converts AN S| stan-
dard C source code into NEC format object module or
assembly language source files. During compilation,
an optional optimizer can be invoked to optimize the
object code for size and/or execution speed.

In addition, CC78K3 supports extended functions for
uPD78K3 code generation. These extended functions
allow the C compiler to take advantage of many pow-
erful features in the uPD78K3 microcontrollers to de-
crease object code size and improve program execu-
tion speed.

The relocatable object file produced by the CC78K3
can be converted into an absolute object file by the
linker program and object converter program con-
tained in the RA78K3 relocatable assembler package.
The resulting ASCII hexadecimal format absolute ob-
ject file then can be debugged using an NEC in-circuit
emulator or evaluation board.

Features

O ANSI standard C compiler

0 Extended functions for optimized yPD78K3 code
generation

O Various optimization options for code size and/or
execution speed

O Legal C code verification

Outputs NEC format object module or assembly
source file

[}

Run-time error checking
Outputs debug information
ROMable object file creation

User selectable and directable output files, list,
and full cross-reference files

Extensive error reporting
O Built-in help facility
O Runs under MS-DOS® operating system

o o o a

a

MS-DOS is a registered trademark of Microsoft Corporation

50621

Figure 1. CC78K3 Functional Diagram
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Ordering Information
Part Number
CC78K3-D52

System
MS-DOS

Description

5-1/4-inch, double-density floppy
diskette

CC78K3 Extended Functions

® Register variables can be stored in the registers and
Saddr area
e Saddr area usage for variables
e Direct peripherals access with SFR names
Saddr area usage for function arguments and auto- 1

matic variables 1
Functions can be called using the CALLT table m
Functions can be stored in the CALLF area
Bit data type
In-line assembly language
Interrupt functions
— Generate interrupt vector table
— Disable/enable interrupts
e Vector/CALLT table address change
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Compiler Options

The CC78K3 C compiler supports the following options
during compilation:

e Target chip selection

Parameter file specification

Macro name definition

Include files search path specification
Symbol length extension

Symbol name conversion to uppercase
Outputs debug information

Generates

— Object file

— Assembler source file (with/without C source)
— Cross-reference list file

— Error list file (with/without C source)
— Preprocess list file

Listing format control

ROMable processing

Optimization option selection

Run-time error check selection
Temporary directory specification
Warning level selection

Outputs compilation status information

C Library Functions

The CC78K3 C compiler library includes most of the
important C library functions that apply to PROM-
based embedded systems. All library functions reside
in the library files supplied. Header files that declare
the set of library functions are also included.

The following library functions are available:

I/0 Functions

sprintf sscanf

Character Functions

isalpha isupper islower isdigit
isalnum isxdigit isspace ispunct
isprint isgraph isentrl isascii
toupper tolower _toupper _tolower
toascii

String Functions

strlen strcpy strnecpy strcat
strncat strcmp strncmp strchr
strrchr strpbrk strspn strespn
strstr strtok strtol strtoul
atoi atol itoa Itoa
ultoa

Memory Functions

malloc calloc realloc free

brk sbrk memcpy memmove
memcmp memchr memset

Program Control Functions

setjmp longimp abort atexit
exit

Mathematical Functions

abs labs rand srand
div Idiv

Special Functions

gsort bsearch strerror va_start
va_arg

va_end

License Agreement

CC78K3 is sold under terms of a license agreement
included with the compiler. The accompanying card
must be completed and returned to NEC Electronics
Inc. to register the license. Software updates are pro-
vided free to registered users for one year.

Documentation

For further information on source program formats, C
compiler, and actual program examples, refer to the
following manuals supplied with the compiler. Addi-
tional copies may be obtained from NEC Electronics
Inc.

® CC78K Series C Compiler for Language

e CC78K Series C Compiler for Operation
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RA78K3
Relocatable Assembler Package
for the yPD78K3 Product Line

September 1993

Description

The RA78K3 relocatable assembler package converts
symbolic source code for the uPD78K3 product line of
8/16-bit, single-chip microcontrollers into executable
absolute address object code. The RA78K3 package
consists of six separate programs: assembler
(RA78K3), linker (LK78K3), hexadecimal format object
converter (OC78Ka3), librarian (LB78K3), list converter
(LCNV78K3), and structured assembler (ST78K3).

RA78K3 translates a symbolic source module into a
relocatable object module. The assembler verifies that
each instruction assembled is valid for the target mi-
crocontroller specified at assembly time and produces
a listing file and a relocatable object module.

LK78K3 combines multiple relocatable object and li-
brary modules and converts them to a load module.
OC78K3 converts a load module into an ASCIl hexa-
decimal format absolute object code file.

LB78K3 allows commonly used relocatable object
modules to be stored in one file and linked into multiple
programs, greatly increasing programming efficiency.
When a library file is included in the input of the linker,
the linker extracts from the library file only those
modules required to resolve external references and
links them with the other modules.

LCNV78K3 allows relocatable list files to be converted
into absolute list files.

The ST78K3 structured assembler preprocessor is a
companion program to the RA78K3 relocatable assem-
bler for the NEC uPD78K3 product line of microcontrol-
lers. ST78K3 converts a source code file containing
C-like structured assembly statements into a pure
assembly language source file, which then can be
assembled with RA78K3.

The RA78K3 assembler package also includes an ECC
generator program (ECCGEN), which generates and
applies Error Correcting Code (ECC) to the hexadeci-
mal object module file.

MS-DOS is a registered trademark of Microsoft Corporation.

50251-1

Features

Absolute address object code output
User-selectable and directable output files
Macro definitions

Branch optimization

Conditional assembly

Extensive error reporting

Powerful librarian

C-like structured assembly statements
Runs under MS-DOS®@ operating system

O 0O 0o oo o oo

Ordering Information
Part Number
RA78K3-D52

System
Ms-DOS

Description

5-1/4-inch, double-density
floppy diskette

Program Syntax

An RA78K3 source module consists of a series of code,
data, or bit segments. Each segment consists of state-
ments composed of up to four fields: symbol, mne-
monic, operand, and comment.

The symbol field may contain a label, whose value is
the instruction or data address, or a name that repre-
sents an instruction address, data address, or con-
stant. The mnemonic field may contain an instruction
or assembler directive. The operand field contains the
data or expression for the specified instruction or
directive. The comment field allows explanatory com-
ments to be added to a program.

Character constants are translated into 7-bit ASCII
codes. Numeric constants may be specified as binary,
octal, decimal, or hexadecimal. Arithmetic expressions
may include the operators +, -, *, /, MOD, OR, AND,
NOT, XOR, EQ, NE, LT, LE, GT, GE, SHR, SHL, LOW,
HIGH, ., (), and character constants.

Macro Definition

RA78K3 allows the definition of macro code sequences
with up to five parameters, LOCAL symbols, and spe-
cial repeated code sequences. The macro code se-
quence differs from a subroutine call: the invocation of
amacro in the source code results in the direct replace-
ment of the macro call with the defined code sequence.
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Assembler Directives

Assembler directives give instructions to the assem-
bler. They are not translated into machine code during
assembly. Basic assembler directives include storage
definition and allocation directives (DB, DW, DS, DBIT);
symbol directives (EQU, SET); and location counter
control directive (ORG). Program control directives
include segment directives (CSEG, DSEG, BSEG,
ENDS); linkage directives (NAME, PUBLIC, EXTRN,
EXTBIT); macro directives (MACRO, LOCAL, REPT, IRP,
EXITM, ENDM); automatic BR instruction directive
(BR); register assignment directive (RSS); and assem-
bly termination directive (END).

Assembler Controls

The RA78K3 assembler (figure 1) has two types of
controls. Primary controls are specified in the assem-
bler command line or at the beginning of the source
module as follows:

Processor selection

Output object creation selection
Output list file selection

Listing format controls
Optimization selection

Work file drive specification

General controls are specified in the source program
as follows:

e Inclusion of other source files

e Page eject

e Generation/suppression of listing
e Listing titles

Conditional assembly controls

The listing file contains either the complete assembly
listing or only the lines with errors, and a symbol or
cross-reference table. The symbol table shows all de-
fined symbols in alphabetical order with the types,
attributes, and the values initially assigned to them.

The cross-reference table contains all defined symbols
and the numbers of all statements referring to them.
The object file contains the relocatable object module.
This is an NEC proprietary relocatable object module
format.

If the optimization option is chosen, the assembler will
generate the most efficient code by converting, where
possible, three-byte absolute branches into two-byte
relative branches.

Linker

The LK78K3 linker (figure 2) combines several relocat-
able object modules, resolving PUBLIC/EXTRN refer-

2

Figure 1. Relocatable Assembler Functional
Diagram
Source
Include
Module
oo File
P ATk Tomporary
File ‘Assemblar Work Files
| | P
Object Assembler Error
Module List File List File
File
49NR-583A

ences between modules, to create a load module. This
output module contains both absolute object code and
symbol information. The linker will also search library
files for required modules to resolve external refer-
ences. The linker controls for LK78K3 can be specified
in either the command line or in a parameter file.

Figure 2. Linker Functional Diagram

bject
File File 1 Fllen
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File Linker Work Flles
Load Linker Error
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File
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The programmer can specify the starting address and
order for code/data/stack segments and protect areas
of memory from being assigned.

Object Converter
The OC78K3 object converter (figure 3) outputs two

Figure 4. Librarian Functional Diagram

[ Object J [ Object J
Module |**°| Module
Flle 1 Filen

or

LB78K3
Ubrarian

l«—»] Temporary

e

83NR-7630A

List Converter Functional Diagram

Source
Module File

RA78K3 Assembler

RA78K3 Assembler

Module Flle

Assemble Object
List Flle Module File

Subcommand
files: an absolute load file in ASCII hexadecimal format, > e
which can be downloaded to a PROM programmer, and
a symbol file for the symbolic debugger. The program-
mer can also specify an error list file for error logging.
System
Figure 3. Object Converter Functional Diagram Console
Load
Module
Flle
l Figure 5.
' o¢.:7m_<a'=0
File Object Converter
¥ l ¥
Symbol Hexadecimal Error
£ K Lo
Assembis
83NR-7529A List Flle
Librarian

The LB78K3 librarian (figure 4) creates and maintains
library files containing relocatable object modules.
This reduces the number of files to be linked together
by storing several modules in a single file. This pro-
vides an easy way to link frequently used modules into
programs. Modules can be added to, deleted from, or
replaced within a library file; or the contents of the
library file can be listed.

List Converter

The LCNV78K3 list converter (figure 5) converts a
relocatable assembly list file into an absolute assem-
bly list file, which contains absolute addresses and
symbol values.

B

| uoreks unker |

LCNV78K3
List Converter

=)

!

[

List File

Absolute
Error
As“’“b"’J { List File J

B3NR-7631A
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Structured Assembler

The ST78KS3 (figure 6) will convert a structured assem-
bly statement into one or more uPD78K3 assembly
language instructions that perform the desired opera-
tion. Because ST78K3 converts only the structured
assembly statements and not uPD78K3 assembly lan-
guage instructions, a structured source program can
include a combination of uPD78K3 structured assem-
bly statements and assembly language.

ST78K3 enables the assembly language programmer
to use some of the structures and syntax of higher-level
languages such as the C language. This improves
program readability and reliability, and increases pro-
grammer productivity.

Features of the ST78K3
o Control structures for conditions, looping, and
switch-case

O Preprocessor directives for conditional code
generation

o Cike representation of comparison operations

O C-like representation of assignment/arithmetic
operations

O Increment and decrement operators

o Allows use of all uPD78K3 mnemonics, registers,
and features

Figure 6. Structured Assembler Preprocessor
Functional Diagram
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file.ASM
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Source
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Summary Of Structured Language

A line of source code for ST78K3 contains either a
structured assembly statement or a uPD78K3 assem-
bly language statement. uPD78K3 assembly language
statements (uUPD78K3 instructions, RA78K3 directives,
or RA78K3 controls) pass through ST78K3 without
change.

Structured assembly statements consist of preproces-
sor directives, assignment statements, and control
statements. These statements are entered one per line,
and are terminated by aline feed character. An optional
comment may follow a semicolon at the end of the
statement; all text following a semicolon is ignored by
ST78K3.

Preprocessor directives cause ST78K3 to include or
omit portions of code. Assignment statements cause
ST78K3 to generate one or more uPD78K3 assembly
language instructions to alter the contents of a register
or variable. Control statements cause ST78K3 to gen-
erate the necessary instructions to test conditions and
change control flow based on those conditions.
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Preprocessor Directives

ST78K3 preprocessor directives set and test variables,
allowing conditional processing of code; include exter-

The increment and decrement operators (+ + and --)
operate on a single operand.

Table 2. Assignment Operators with Examples

nal files; and map instructions to uPD78K3 CALLT table and Functions
reference instructions. Table 1 lists the preprocessor Operator Examele  Function
directives and their functions. P P
= A=B A<B
Table 1. Preprocessor Directives and Functions <-> A< -> B Contents of A and B are exchanged
Directive Function += A+=B A<A+ B
#define NAME value  Defines the variable NAME, set to the .= A-=B A<A-B
supplied value. e AX *— B AX < AX * B
#ifdef ABC If ABC has been defined as above, or on the _ —
< statements> command line with the -D option, the first I= AX/= C AX < AXIC
#else set of statements is processed and the &= A&= B A < A & B (logical AND)
< statements> second set ignored; if ABC has not been _ _ .
#endif defined, or defined as zero, the first set of = Al=8 A < A1 B (logical OR)
statements is ignored and the second set is "= A=8B A < A "B (logical XOR)
processed. >>=  A>>=B  (CY<AgAn1<An..Amax<0) X B times
#include "filename” The named file is read from disk and :
processed as if included in the source. <<= A<<=B (CY<AmaxAn+1=An.Ao<0) x B times
#defcallt @LABEL Whenever the instruction “CALL llabel” is tt At + AchA+ 1
CALL !label encountered in the source program, it is -- A- - AeA-1
#endcallt replaced by "CALLT [@LABEL]". The label

must be defined in the CALLT table.

Assignment, Increment, and Decrement
Statements

ST78K3 provides the ability to represent an assignment,
or an assignment with an arithmetic operation, in
C language syntax:

destination < assign-op> source

The assignment operators (table 2) allow either simple
assignment or the combination of an assignment with
an arithmetic operation on the source and destination.

Examples:

A=B ;Move contents of B register to A
A + = [HL] ;Add contents of memory at HL to A,
;store in A

Where an assignment requires an intermediate register
to hold the value being assigned, the register is desig-
nated by namingit in parentheses following the assign-
ment operation.

Examples:

DATA1 = B (A) ;Store contents of B into memory at
;DATA1, using A as temporary stor-
age

BC & = HL (XA) ;and BC with HL, store in BC,

;use XA as temp

Control Statements

Control statements (table 3) allow conditions to be
tested. Based on the results of the test, blocks of code
are allowed to be executed or skipped. Reserved words
in the control statement define the start and end of
blocks of code and expressions to be evaluated.

Example:
if (A== [HL))
P5 = B (A)
A = [HL]
else
A+ = [HL]
A-=B
P5=A
endif

;The condition is tested.
;If A equals the content of memory
;at HL, this code is executed.

;Otherwise, this code is executed. m
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Table 3. Control Statements and Function Table 6. Binary Operators

Control Statement Function Binary Operator Meaning

if - elseif - else - endif Test variable expressions == Equals

if_bit - elseif_bit - else - endif Test bit expressions I= Not equal

switch - case - default - ends Select based on variable > Greater than

for - next Loop, test variable >= Greater than or equal

while - endw Loop, test variable < Less than

repeat - until Loop, test variable <= Less than or equal

while_bit - endw Loop, test bit

Loop, test bit

repeat - until_bit

break Exit control block

continue
goto LABEL

Skip to top of block

Branch to label

Variable and Bit Expressions

Variable expressions for tests consist of a single value,
comparison between two variables, or a logical combi-
nation of comparisons. Bit expressions test individual
bits. Table 4 shows examples of comparisons. The
allowable expressions using variables are shown in
table 5.

Table 4. Examples of Variable Expression
Comparisons

Meaning

Comparison
if (A)

True if A is non-zero

if (A< B) True if A is less than B

if (A< B)&& (A > C)) Trueif Ais less than B and greater than C
if_bit (Pt.2) True if bit2 of P1is 1

if_bit (IP1.2) True if bit2 of P1is 0

Table 5. Expressions and Examples

Expression Example

Primary (A)

Term (A<= B)

Term && Term ( (A< B) && (A>C)) (logical AND)
Term Il Term ((A==0) Il (A==B)) (logical OR)

A primary value for a variable expression is a register
name or defined symbol. A term consists of two pri-
mary values compared with a binary operator. Table 6
lists the supported binary operators and their mean-
ings.

Bit expressions test individual bits of registers, ports,
or memory locations. Table 7 shows the acceptable
forms of bit expressions.

Table 7. Bit Expressions and Examples

Bit Expression Example
Bit_primary (PO.1)
IBit_primary (ICY)
Bit_primary && Bit_primary (A0 &&CY)
Bit primary Il Bit_primary (PO21I CY)

A Bit_primary can be either a reserved word bit identi-
fier, such as a bit of aregister or port (P0.1, CY), or a bit
definition symbol (SBO EQU P0.2),

ST78K3 Operation and Controls

ST78K3 is invoked by specifying the name of the source
file, followed by optional controls. For example:
C> ST78K3 ABC.SRC -DXYZ=3

ST78K3 reads the specified source file and produces an
output assembly language file, which can be input to
RA78K3. The output file contains all lines provided in
the input source file, plus those generated by ST78K3.
Lines containing no statements for the structured
assembler are passed through unchanged. Lines with
structured assembly statements are placed in the
output preceded by a semicolon. RA78K3 treats these
lines as comments. These commented lines are then
followed by the code generated by ST78Ka3.
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The controls for ST78K3 are specified in the preproces-
sor command line or in a parameter file invoked in the
command line. Table 8 lists the ST78K3 preprocessor
controls and functions.

Table 8. ST78K3 Preprocessor Controls

Control Function

-Ofilename Specify name of output assembly source file
-Ffilename Specify name of parameter file to be read
-Efilename Specify name of error listing file

-Dsymbol[= value]
-l[d:][directory]
-WTn1,n2,n3

-SCcharacter

Define a symbol (like #define in code)

Define path for include file

Define TAB settings for generated code

Defines word symbol last character

The -O option allows the name of the output file to be
specified. If not specified, the output file name defaults
to the name of the input source file with the extension
LASM.

The -F option allows a parameter file to be specified,
which will be read by ST78K3. This parameter file can
contain alist of controls to be givento ST78K3, instead
of or in addition to those specified on the command
line.

The -E option specifies the name of the error listingfile.
The error file contains the file name, error number,
description of error and the line containing the error. If
the -E option is not specified, the error file name
defaults to the name of the input source file with the
extension .EST.

The -D control allows a symbol to be defined on the
command line, with an optional value provided. If a
symbol is defined but no value is specified, the value
defaults to 1. If the source file contains a #define
directive which specifies a variable with the same name
as the -D control, the value on the command line will
override the value in the #define directive.

The -l control specifies a drive or directory other than
the current drive and directory to search for include
files.

The -WT control specifies the number of TAB charac-
tersto insert before labels, instruction mnemonics, and
instruction operands generated by ST78K3. This allows
clear separation of assembly language instructions
coded in the source file from those generated by
ST78K3.

The -SCcharacter control specifies the character used
as the last character in a word symbol. The character
must be a letter of the alphabet or the @, _ or ?. This

allows ST78K3 to distinguish between word and byte
operations. Symbols ending in this character are
treated as word symbols and will generate a word
operation (e.g. MOVW). If the -SC operation is not
specified, ST78K3 assumes that a symbol ending with
the character "P" or "p” is a word symbol.

Emulator Controller Program

Absolute object files produced by the RA78K3 relocat-
able assembler package can be debugged with the
appropriate NEC standalone in-circuit emulator. NEC
emulator controller programs allow communication
with the emulator through an RS-232C serial line. An
emulator controller program can run on the IBM PC¢,
PC/XT®, or PC AT® under MS-DOS and is provided with
the in-circuit emulator at no extra charge.

These emulator controller programs provide the follow-
ing features:

Uploading/downloading of object and symbol files
Symbolic debugging capability

Complete emulator control from host console
On-line help facilities

Macro command file capabilities

Host system directory and file display

Disk storage of debug session

Storage of last 20 commands for recall

License Agreement

RA78K3 is sold under terms of a license agreement
included with the assembler. The accompanying card
must be completed and returned to NEC Electronics
Inc. to register the license. Software updates are pro-
vided free to registered users for one year.

Documentation

For further information on source program formats,
assembler operation, and actual program examples,
refer to the following manuals supplied with the RA78K3
package. Additional copies may be obtained from NEC
Electronics Inc.

o RA78K Series Assembler Package, Language Manual

e RA78K Series Assembler Package, Operation Man-
ual

e RA78K Series Structured Assembler Preprocessor,
User’s Manual

e ECC Generator, User’'s Manual

IBM PC, PC/XT, and PC AT are registered trademarks of International
Business Machines Corporation.
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Soldering \

wPD78C00 Product Line; Soldering and Packaging Information

Recommended
Part Number Package Package Drawing Soldering Code (Note 1)
#PD78C14 Family
78C10ACW 64-pin SDIP P64C-70-750A,C WS60-00-1
78C10AGF-3BE 64-pin QFP P64GF-100-3B8, 3BE-1 IR30-00-1, VP15-00-1
78C10AGF(A)-3BE
78C10AGQ-36 64-pin QUIP P64GQ-100-36 WS60-00-1
78C10AGQ(A)-36
78C10AL 68-pin PLCC P68L-50A1-1 IR30-00-1, VP15-00-1
78C10AL(A)
78C11ACW-xxx 64-pin SDIP P64C-70-750A, C WS60-00-1
78C11AGF-xxx-3BE 64-pin QFP P64GF-100-3B8, 3BE-1 IR30-00-1, VP15-00-1, WS60-00-1
78C11AGF (A)-xxx-3BE IR30-00-1, VP15-00-1
78C11AGQ-xxx-36 64-pin QUIP P64GQ-100-36 WS60-00-1

78C11AGQ(A)-xxx-36

78C11AGQ-xxx-37

64-pin QUIP (straight)

P64GQ-100-37

78C11AL-xxx 68-pin PLCC P68L-50A1-1 IR30-00-1, VP15-00-1

78C11AL(A)-xxx

78C12ACW-xxx 64-pin SDIP P64C-70-750A,C WS60-00-1

78C12AG-xxx-37 64-pin QUIP (straight) P64GQ-100-37 —

78C12AG-xxx-36 64-pin QUIP P64GQ-100-36 WS60-00-1 :

78C12AG(A)-xxx-36

78C12AGF-xxx-3BE 64-pin QFP P64GF-100-3B8, 3BE-1 1R30-00-1, VP15-00-1, WS60-00-1

78C12AL-xxx 68-pin PLCC P68L-50A1-1 1R30-00-1, VP15-00-1

78C12AL (A)-xxx

78C14AG-xxx-AB8 64-pin QFP P64GC-80-AB8-2 IR30-107-1, VP15-107-1

78C14CW-xxx 64-pin SDIP P64C-70-750A,C W860-00-1

78C14G-xxx-36 64-pin QUIP P64GQ-100-36 WS60-00-1

78C14G-xxx-37 64-pin QUIP (straight) P64GQ-100-37 -

78C14G-xxx-1B 64-pin QFP P64G-100-12, 1B-1 |IR30-107-1, VP15-107-1

78C14GF-xxx-3BE 64-pin QFP P64GF-100-3B8, 3BE-1 IR30-107-1, VP15-107-1,
WS60-107-1

78C14L-xxx 68-pin PLCC P68L-50A1-1 IR30-00-1, VP15-00-1
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pPD78C00 Product Line; Soldering and Packaging Information (cont)

Recommended
Part Number Package Package Drawing Soldering Code (Note 1)
#PD78C14 Family (cont)
78CP14CW 64-pin SDIP P64C-70-750A,C WS60-00-1
78CP14G-36 64-pin QUIP P64GQ-100-36 WS60-00-1
78CP14G-37 64-pin QUIP (straight) P64GQ-100-37 WSs60-00-1
78CP14GF-3BE 64-pin QFP P64GF-100-3B8, 3BE-1 —_
78CP14L 68-pin PLCC P68L-50A1-1 VP15-162-1
78CP14DW 64-pin CER SDIP w/window P84DW-70-750A WS60-00-1
78CP14R 64-pin CER QUIP w/window P64RQ-100-A WS60-00-1
78CP14G(A)-36 64-pin QUIP P64GQ-100-36 Ws60-00-1
u#PD78C18 Family
78C17CW 64-pin SDIP P64C-70-750A, C WS60-00-1
78C17GF-3BE 64-pin QFP P64GF-100-3B8, 3BE-1 IR30-107-1, VP15-107-1, WS60-00-1
78C17GF(A)-3BE IR30-207-1, VP15-207-1,

WS60-207-1
78C17GQ-36 64-pin QUIP P64GQ-100-36 WS60-00-1
78C17GQ(A)-36
pPD78C18CW-xxx 64-pin SDIP P64C-70-750A, C WS60-00-1
78C17GF-xxx-3BE 64-pin QFP P64GF-100-3B8, 3BE-1 IR30-107-1, VP15-107-1,
78C17GF (A)0cx-3BE WS60-107-1
78C17GQ-xxx-36 64-pin QUIP P64GQ-100-36 WS60-00-1
78C17GQ(A)-xxx-36
78CP18CW 64-pin SDIP P64C-70-750A, C WS60-00-1
78CP18GF-3BE 64-pin QFP P64GF-100-3B8, 3BE-1 IR30-107-1, VP15-107-1

78CP18GF(A)-3BE

78CP18GQ-36

78CP18GQ(A)-36

P
G4-pin QUIF

P64GQ-100-36

WS60-00-1

78CP18DW

64-pin SDIP w/window

P64DW-70-750A

78CP18KB (Note 2)

64-pin ceramic LCC w/window X64KW-100A-1

Notes:

(1) See soldering conditions table at the end of this section for
further information on NEC's soldering codes.

(@) Notintended for soldering; if soldering code is not listed, contact

NEC.



NEC

Soldering

uPD78K0 Product Line; Soldering and Packaging Information

Recommended

Part Number Package Package Drawing Soldering Code (Note 1)
uPD78002 Family
78001 BCW-xxx 64-pin plastic shrink DIP PB4C-70-750A, C WS60-00-1
78002BCW-xxx
78001BGC-xxx-AB8 64-pin plastic QFP P64GC-80-AB8-2 IR30-107-1, VP15-107-1,
78002BGC-10-ABS WS60-107-1
pPD78002Y Family
78001 BYCW-xxx 64-pin plastic shrink DIP P64C-70-750A, C WS60-00-1
78002BYCW-xxx
78001BYGC-xxx-AB8 64-pin plastic QFP P64GC-80-AB8-2 IR30-107-1, VP15-107-1,
78002BYGC-xxx-ABS WS60-107-1
pPD78014 Family
78011 BCW-xxx 64-pin plastic shrink DIP P64-70-750A, C WS60-00-1
78012BCW-xxx
78013CW-xxx
78014CW-xxx
78P014CW
78011BGC-xxx-AB8 64-pin plastic QFP P64GC-80-AB8-2 IR30-107-1, VP15-107-1,
78012BGC-0x-ABS WS80-107-1
78013GC-xxx-AB8
78014GC-xxx-AB8
78P014GC 64-pin plastic QFP P64GC-80-AB8-2 IR30-162-1, VP15-162-1
78P014DW 64-pin ceramic shrink DIP w/ P64DW-70-750A Pin partial heating

window
uPD78014Y Family
78011 BYCW-xxx 64-pin plastic shrink DIP P64C-70-750A, C WS60-00-1
78012BYCWH0x o
78013YCWaox o
78014YCW-xxx
78P014YCW
78011 BYGC-xxx-AB8 64-pin plastic QFP P64GC-80-AB8-2 IR30-107-1, VP15-107-1,
78012BYGC-xxx-AB8 WS60-107-1
78013YGC-xxx-AB8
78014YGC-xxx-AB8
78P014YGC 64-pin plastic QFP P64GC-80-AB8-2 IR30-162-1, VP15-162-1
78P014YDW 64-pin ceramic shrink DIP w/ P64DW-70-750A Pin partial heating

window
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Soldering NEC

wPD78KO0 Product Line; Soldering and Packaging Information (cont)

Recommended

Part Number Package Package Drawing Soldering Code (Note 1)
uPD78044 Family
78042GF-xxx-3B9 80-pin plastic QFP P80GF-80-3B9-1 IR35-207-1, WS60-207-1, VP15-
78043GF-xxx-389 20741
78044GF-xxx-3B9
78P044GF-3B9 80-pin plastic QFP P80GF-80-3B9-1 (Note 2)
78P044KL-S 80-pin ceramic LCC w/window X80KW-80A Soldering not recommended
wPD78054 Family
78052GC-xxx-3B9 80-pin plastic QFP S80GC-65-SB9-1 Note 2
78053GC-xxx-3B9
78054GC-xxx-3B9
78P054GC-3B9
78052GK-xxx-BE9 80-pin plastic TQFP P80GK-50-BES-1 Note 2
78053GK-xxx-BE9
78054GK-xxx-BE9
78P054GK-BE9
78P054KK-T 80-pin ceramic LCC w/window X80KW-65A Note 2
#PD78064 Family
78062GC-xxx-7EA 100-pin plastic QFP (14 x 14 P100GC-50-7EA Note 2
78063GC-xxx-TEA mm)
78064GC-xxx-7EA
78P064GC-7EA
78062GF-xxx-3BA 100-pin plastic QFP (14 x 20 P100GF-65-3BA Note 2

mm)

78063GF-xxx-3BA
78064GF-xxx-3BA
78P064GF-3BA

78P064KL-T 100-pin ceramic LCC Note 3 Note 2
w/window (14 x 20 mm)

Notes:

(1) See soldering conditions table at the end of this section for
further information on NEC's soldering codes.

(2) Please contact NEC Electronics.
(3) Under development
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NEC Soldering ‘

pPD78K2 Product Line; Soldering and Packaging Information |

Recommended |

Part Number Package Package Drawing Soldering Code (Note 1)
4PD78214 Family
78212CW-xxx 64-pin SDIP P64C-70-750A,C WS60-00-1
78213CW
78214CW-xxx
78P214CW
78212GC-xxx 64-pin plastic QFP P64GC-80-AB8-2 IR30-162-1, VP15-162-1
78213GC
78214GC-xxx
78P214GC 64-pin plastic QFP P64GC-80-AB8-2 IR30-162-1, VP15-162-1 (Note 2)
78212GJ-xxx 74-pin plastic QFP S$74GJ-100-5BJ-1 IR30-00-1, VP15-00-1
78213GJ
78214GJ-xxx
78P214GJ 74-pin plastic QFP S§74GJ-100-5BJ-1 IR30-107-1, VP15-107-1
78213G36 64-pin plastic QUIP P84GQ-100-36 WS§60-00-1
78214Gxxx36
782P14GQ
78213L 68-pin PLCC P6&8L-50A1-1 VP15-162-1
78214L-xxx
78P214L 68-pin PLCC P68L-50A1-1 VP15-107-1
78P214DW 64-pin ceramic shrink DIP w/  P64DW-70-750A1 Pin partial heating

window
#PD78218A Family
78217ACW 64-pin plastic SDIP P84C-70-750A,C WS60-00-1
78218ACW
78P218ACW
78217AGC 64-pin plastic QFP P64C-80-AB8-2 IR30-162-1, VP15-162-1
78218AGC
78P218AGC
78P218ADW 64-pin ceramic SDIP w/window P64DW-70-750A1 Pin partial heating
pPD78224 Family
78220L 84-pin PLCC P84L-50A3-1 VP15-162-1
78224L-xxx
78P224L
78220GJ-5BG 94-pin plastic QFP $94GJ-80-5BG-1 IR30-107-1, VP15-107-1
78224GJ-xxx-5BG
78P224GJ-5BG Pin partial heating
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Soldering N Ec

wPD78K2 Product Line; Soldering and Packaging Information

Recommended
Part Number Package Package Drawing Soldering Code (Note 1)

#PD78238 Family

78233GC 80-pin plastic QFP S80GC-65-3B9-1 IR30-162-1, VP15-162-1
78234GC-xxx

78237GC

78238GC-xxx

78P238GC

78233GJ 94-pin plastic plastic QFP $94GJ-80-5BG-1 IR30-107-1
78234GJ-xxx

78237GJ

78238GJ-xxx

78P238GJ

78233LQ 84-pin PLCC P84L-50A3-1 VP15-107-1
78234LQ-xxx

78237LQ

78238LQ-xxx

78P238LQ

78P238KF 94-pin ceramic LCC w/window  X94KW-80A Pin partial heating

#PD78244 Family

78243CW 64-pin plastic SDIP P64C-70-750A, C WS60-00-1
78244CW-xxx

78243GC-AB8 64-pin plastic QFP P64GC-80-AB8-2 IR30-162-1, VP15-162-1
78244GC-xxx

Notes:

(1) See soldering conditions table at the end of this section for
further information on NEC's soldering codes.

(2) This soldering method is not appliéable to the “K” specification
product.
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NEC

Soldering |

uPD78K3 Product Line; Soldering and Packaging Information

Part Number

Package

Package Drawing

Recommended

Soldering Code (Note 1)

pPD78312A Family

78310ACW

78312ACW-xxx

78P312ACW

64-pin plastic shrink DIP

P64C-70-750A, C

78310AGF-3BE

78312AGF-xxx-3BE

78P312AGF-3BE

64-pin plastic QFP

P64GF-100-3B8, 3BE-1

IR30-162-1, VP15-162-1

78310AGQ-36

78312AGQ-xxx-36

78P312AGQ-36

64-pin plastic QUIP

P64GQ-100-36

IR30-162-1, VP15-162-1

78310AL

78312AL-xxx

78P312AL

68-pin plastic PLCC

P68L-50A1-1

IR30-00-1, VP15-162-1

VP15-00-1

78P312ADW

64-pin ceramic shrink DIP w/

window (350-mil)

P84DW-70-750A

78P312AR

64-pin ceramic QUIP w/window

P64RQ-100-A

pPD78322 Family

78320GF

78320GF (A)

78320GF (A1)

78320GF(A2)

80-pin plastic QFP

P80GF-80-3B9-1

IR30-162-1

78320L

78320L(A)

78320L (A1)

78320L(A2)

68-pin PLCC

P68L-50A1-1

IR30-00-1, VP15-00-1

78322GF-xxx

78322GF (A)-xxx

78322GF(A1)-xxx

78322GF (A2)-xxx

80-pin plastic QFP

P80GF-80-3B9-1

IR30-162-1

78322L-xxx

783221 (A)-xxx

783220 (A1)-xxx

78322L(A2)-xxx

68-pin PLCC

P&8L-50A1-1

IR30-00-1, VP15-00-1

VP15-00-1

VP15-00-1

VP15-00-1

78P322GF 80-pin plastic QFP P80GF-80-3B9-1 —

78P322L 68-pin PLCC P68L-50A1-1 —

78P322KE 80-pin ceramic LCC X80OKW-80A —
with window

78P322KC 68-pin ceramic LCC X68KW-50A —_

with window
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Soldering

NEC

pPD78K3 Product Line; Soldering and Packaging Information

Recommended
Part Number Package Package Drawing Soldering Code (Note 1)
pPD78352 Family
78350GC-3BE 64-pin plastic QFP (3.0-mm P64GC-80-3BE IR30-107-1
height) VP15-107-1
WS60-107-1
78P352AG-xxx-22 64-pin plastic QFP (1.7-mm  P64G-80-22-1 (Note 2)
78P352G.22 height) IR30-107-2
VP15-107-2
78P352KK 64-pin ceramic LCC with X80KW-80B Not intended for soldering
window
pPD78356 Family
78355GC-7TEA 100-pin plastic QFP P100GC-50-7EA (Note 2)
78356GC-xxx-7TEA
78P356GC-7EA
78P356K 120-pin ceramic LCC with X120KW-80A (Note 2)
window
Note:

(1) See soldering conditions table at the end of this section for
further information on NEC's soldering codes.

(@) Please contact NEC Electronics.



NEC

Soldering

Soldering Conditions

Method (1) Code (2) Soldering Conditions Exposure Limit (3)
Infrared reflow IR30-00-1 Package peak temp: 230°C No limit
IR30-107-1 Time: 30 sec max (210°C min) Max no. of days: 7 (thereafter, 10 hours baking at 125°C is
IR30-107-2 required)
IR30-162-1 Max no. of days: 2 (thereafter, 16 hours baking at 125°C is
required)
IR30-207-1 Max no. of days: 7 (thereafter, 20 hours baking at 125°C
is required)
IR35-207-1 Package peak temp: 235°C Max no. of days: 7 (thereafter, 20 hours baking at 125°C
Time: 30 sec max (210°C min) is required)
Vapor phase VP15-00-1 Package peak temp: 215°C No limit
VP15107-1 | ime: 40 sec max (200°C min) Max no. of days: 7 (thereafter, 10 hours baking at 125°C is
VP15-107-2 required)
VP15-162-1 Max no. of days: 2 (thereafter, 16 hours baking at 125°C is
required)
VP15-207-1 Max no. of days: 7 (thereafter, 20 hours baking at 125°C
is required)
Wave soldering WS80-00-1 Solder bath temp: 260°C max No limit
WS60-107-1 Time: 10 sec max Max no. of days: 7 (thereafter, 10 hours baking at 125°C is
required)
WS60-207-1 Max no. of days: 7 (thereafter, 20 hours baking at 125°C

is required)

Pin partial heating (SDIP)

Temperature: 260°C max
Time: 10 sec max (per device side)

Pin partial heating (QFP)

Temperature: 300°C max
Time: 3 sec max (per device side)

Notes:

(1) Do not use different soldering methods together. However, on all
devices the pin partial heating soldering method can be used
alone or in combination with other soldering methods.

(@ The maximum number of soldering operations is one or two as
indicated by the last digit of the soldering code: -1 or -2.

(3) Maximum no. of days refers to the number of days after unpack-
ing the dry pack. Storage conditions are 25°C and 65% RH max.
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Package Drawings

NEC

Section 8
Package Drawings
64-Pin Plastic Shrink DIP (P64C-70-750A, C) 8-1  64-Pin Ceramic QUIP w/window 8-14
64-Pin Ceramic Shrink DIP g2 (PB4RQ-100-A)
(P64DW-70-750A) 68-Pin PLCC (P68L-50A1-1) 8-15
64-Pin Ceramic Shrink DIP 8-3  68-Pin Ceramic LCC w/window 8-16
(P64DW-70-750A1) (XB68KW-50A)
64-Pin Ceramic LCC w/window 8-4  74-Pin Plastic QFP (S74GJ-100-5BJ-1) 8-17
(XBOKW-80B) 80-Pin Ceramic LCC w/window 8-18
64-Pin Ceramic LCC w/window 8-5  (X8OKW-80A)
(XB4KW-100A-1) 80-Pin Ceramic LCC w/window 8-19
64-Pin Plastic QFP (P64G-100-12, 1B-1) 8-6  (XBOKW-65A)
64-Pin Plastic QFP (P64GC-80-AB8-2) 8-7 80-Pin Plastic QFP (P80GF-80-3B9-1) 8-20
64-Pin Plastic QFP (P64GF-100-388, 3BE-1) 8-8  80-Pin Plastic QFP (S80GC-65-3B9-1) 8-21
64-Pin Plastic QFP (3.0-mm height) 8-9  80-Pin Plastic TQFP (P80GK-50-BE9-1) 8-22
(P64GC-80- 3BE) 84-Pin PLCC (P84L-50A3-1) 8-23
64-Pin Plastic QFP (1.7-mm height) 8-10 o ; GJ-80-5BG- 24
(P64G-80-22-1) 94-Pin (P:laStIC QF(I;C(;SQ4 J-80-5BG-1) 8

o - ] 2
64-Pin Ceramic QFP for Engineering 8-11 94-Pin Ceramic LOC (XS4KW-80A) 8-25
Samples 100-Pin Plastic QFP (P100GC-50-7EA) 8-26
64-Pin Plastic QUIP (P64GQ-100-36) 8-12  100-Pin Plastic QFP (P100GF-65-3BA) 8-27
64-Pin Plastic QUIP (P64GQ-1*f0-37) 8-13  120-Pin Ceramic LCC (X120KW-80A) 8-28




NEC

64-Pin Plastic Shrink DIP (P64C-70-750A, C)

|
Package Drawings |
|
|

PB4C-70-750A, C

64 33
O0ONO0O00000000000000000000000000

U

ltem  Millimeters Inches
A 58.68 max 2.310 max
B 19.05 (TP) 750 (TP)
C 17.0 .869
D 5.08 max .200 max
E 4.31 max .170 max
F 3.220.3 128 +.012
] 1.78 max .070 max
H 1.778 (TP) 070 (TP)
| 0.9 min 035 min
J 0.51 min .020 min
K 0.50 £0.10 .020 +.004
L 0252000 o10+3%3
M 0.17 .007

0~15°

83YL-66608 (5/93)
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Package Drawings

NEC

64-Pin Ceramic Shrink DIP (P64DW-70-750A)

Item Millimeters Inches

A 58.68 max 2.310 max
B 1.78 max 070 max
c 1.778 (TP) 070 (TP)
D 0.46 +0.05 .018 +.002
F 0.8 min 031 min

G 35 0.3 .138 +.012
H 1.0 min .039 min
1 3.0 118 E
J 5.08 max 200 max L
K* 19.05 (TP) .750 (TP) :
L 18.8 740 ,

+.002 |
M 0.25 = 0.05 010 Z 003 T
N 0.25 010
S 8.89 dia .350 dla
* Item K to center of leads
when formed parallel. —>II<— M
64 33
ks
N
L/

49NR-5098 (5/93)
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NEC

Package Drawings

64-Pin Ceramic Shrink DIP (P64DW-70-750A1)

ftem il Inches

A 58.68 max 2.310 max
B 1.78 max .070 max
c 1.778 (TP) 070 (TP)
D 0.46 = 0.05 018 =.002
F 0.8 min 031 min

G 35 :03 .138 +.012
H 1.0 min 039 min : ,
J 3.0 118
J 5.08 max 200 max L

K* 19.05 (TP) 750 (TP) = !
L 188 740 :

M 025:005 .o10* %2 i
N 0.25 010
S 7.62 dla .300 dia

* Item K to center of leads
when formed parallel. —’"‘- M _”\4_ 0-15
64 33
( S,
A
L
1 32 |

PBADW-70-760A1

49NR-681B (2/90)
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Package Drawings N EC

64-Pin Ceramic LCC w/window (X80KW-80B)

A
Item Millimeters Inches
A 14002018 551 = .007
D G
B 1360:0.15 535 = .006 E
C__ 1360:0.15 535+ .008 RN 33
D 90 354 Typ. af hE
E 4.0 .157 Typ.
F__ Co03 c 012
G 3185:0371  125:.015
H  08:01 031 = .004
| 1202015 472+ 006 a + — c
J  051:01 020 = .004 /I- ) E
K__R20 R.079 & J
N 008 003
84| 7
1 16
[T
X80KW-80B 83CL-9160B (8/93)




NEC Package Drawings f
|
|

64-Pin Ceramic LCC w/window (X64KW-100A-1) |
i

fem _ Millimeters inches A
A 20.0 04 787 = .016 B
B 19.0 748 u
C 13.2 520
D 14.0 £ 0.4 550 +.016 z T T T
E 1.64 085
F 2.14 084
G 3.556 max .140 max / AN .
H 0.70 £0.10 028 «.004 + co
1 0.1 004 /
J 1.0 (TP) 039 (TP) T
K 1.0 £0.2 039 = .008
Q 0.25 cor .010 cor \O )
R 1.0 039 . —t o
s 1.0 .039
T 3.0 rad 118 rad [ ]
T — (] e e
w 0.8 02 031 +.008 -
a w
1
64 {00 B -T
u| C
L] =
= + = |
a| [ !
j —
n| =
]
i B
) r}ﬁ[ R 2 O O O O O | O [
i ! k] <
R—> L—
XB4KW-100A-1 49NR-899B (6/80)




Package Drawings NEC

64-Pin Plastic QFP (P64G-100-12, 1B-1)

ftem Ml inches | A
+ 017 B
A 24704 o2 917
+.009
B 200102 798 * 908 H HH H mH HH
C  140:02 551 %909 = -
; =
D 18.7 + 0.4 736 +.016 ) s
o —— |
F 10 039 ==
G 1.0 039 = + 1
== ¢ |D
H  os0=:010 o180 — —
z oy o
1 0.20 .008 [ s )
|- — -
J___10 (1P 039 (TP)
K 235202 08 *:008 FLEE'1 9
: | Nl
o1 @HHHHHHHH WREEL |
L 12102 047 008 2
M 015700 oos 108 — -
N 015 006 G H -
p 205 +0.2 081 +.008 ihm]
05 _o0.1 081 _ ‘005
Q 0.1 0.1 004 +.004 Enlarged detall of lead end
S 2.45 max 096 max
° 3_3_>1
P84G-100-12, 1B-1 49NR-6438 (6/93)
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NEC Package Drawings

64-Pin Plastic QFP (P64GC-80-AB8-2) !

em Millimeters Inches | A
A 17.6 £+ 0.4 693 +.018 | B
+.009
B 14.0 £ 02 551 7 Gog
+.009
c 14.0 £ 0.2 551 F 008
D 17.8 = 0.4 693 +.016
F 1.0 039
G 1.0 039
+.004 D
H 0.35 +0.10 014 T 5oc
1 0.15 008
J 0.8 (TP) 031 (TP)
K 1.8 +0.2 071 +.008
+.009
L 0.8 +0.2 031 ¥ 008
+0.10 +.004 B
M 015 T ooe 008 *
N 0.15 006
P 2.55 .100
Q 0.1 +0.1 .004 = .004
S 2.85 max 112 max K Enlarged detall of lead end
Note:
Each lead centerline s located within P
0.15 mm (.008 Inch) of its true position s l
(TP) at maximum material condition.
X
T 5°+58°
Q
PB4GC-80-AB8-2 49NR-6598 (5/93)




Package Drawings NEC

64-Pin Plastic QFP (P64GF-100-3B8, 3BE-1)

ltem  Millimeters Inches I A
A 23.6 04 929 .018 B
B 200:02 795 *-009
. =i HHAAHAAAAAAAAAAAAAN
C 140202 551 %09 | 51 3 b
D 17.6 =04 693 = .018 = E
F_ 10 039 o =
G__ 10 039 = =
H  o40=010 o189 =5 + — |¢|P
1020 1008 = ==
J___10(P) 1039 (TP) o =
K 18202 071 %908 = L2 19 =
L 08202 031 *:908 l ﬁHHH%HEHHHHHHH?T—_
M 015 +010 oo +.004 —
T R T o HE @)
P 27 108
Q0101 004 = .004 K Entarged detall of lead end
R 0.1 £0.1 004 +.004
T —TT l” O FRS >=\=
| VLA :
Q R
P84GF-100-388, 3BE-1 49NR-599B (8/91)




NEC

Package Drawings

64-Pin Plastic QFP (3.0-mm height) (P64GC-80- 3BE)

ftem  Millimeters Inches | A
A 17.6 + 0.4 .693 = .016 1 B
+.009
B 14.0 0.2 551 — 1008
+.009
c 140 0.2 551 7 0a
D 178 + 0.4 693 +.016
F 1.0 039
G 1.0 039
+.004 D
H 0.35 +0.10 014 _ 005
| 0.15 006
J 0.8 (TP) .031 (TP)
K 18 +0.2 071 +.008
+.009
L 0.8 £0.2 031 _ ‘008
+0.10 +.004 -
M 015 ¥ 5oe 008 *
N 0.15 006
P 27 108
Q 0.1 £ 0.1 .004 +.004
R 0.1 0.1 .004 =+ .
s 30 :\ax 118 :‘:(04 K Enlarged detall of lead end
s |P g
| >¢x
Q R
PB4GC-80-3BE 83CL-91698 (12/92)




Package Drawings

NEC

64-Pin Plastic QFP (1.7-mm height) (P64G-80-22-1)

Item Millimeters Inches
+.017
A 184 04 724 7 018
+.009
B 14.0 + 0.2 551 _ ‘008
+.009
[ 14.0 0.2 551 _ 008
+.017
D 184 £ 04 724 7 018
F 1.0 .039
G 10 038
+.004
H 0.35 +0.10 014 T ooe
| 0.15 0068
J 0.8 (TP) 031 (TP)
+.008
K 22 02 087 _ 009
+.009
L 10 =02 039 _ ‘608
+0.10 +.004
M 015 _ 505 006 _ ‘503
N 0.15 008
P 1.5 + 0.1 059 +.004
Q 0.0 0.1 .000 +.004
S 1.7 max .067 max
P84G-80-22-1

Enlarged detail of lead end

" _LS_)M

Q

48NR-6708 (1/90)
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NEC Package Drawings

64-Pin Ceramic QFP for Engineering Samples

|
|
|
|
|

A
em  Willimeters inches f .
A 14.20 - 559 |«
B 12.0 472 Y
c 18.0 708 ! |
D 20.0 787 o |
H 0.40 016 ——l1e i . C,::
— —]
J 1.0 039 /\ =
N 0.15 006 ——] ——— [
—| | e O
. =] — O
Notes: | =
(1) The metal cover Is connected to pin 26. = — clo E
(2) The leads on the bottom surface are 5:,:‘ :::: [
formed obliquely. — —— O
(3) The length of the leads Is not defined — — ]
since the cutting of the lead tips Is not f— | — E
controlled during the manufacturing — — c
process. =
O
H
Enlarged detall of bottom L
e

L 1
loononoonoononnld _¢_S

83YL-9269B (5/93)




Package Drawings NEC

64-Pin Plastic QUIP (P64GQ-100-36)

0 :.':";g;’n w'a«msas g”n”n”n”n”n”nﬂﬂﬂn”n”nﬂn”n”n”n”n”

c 165 650 33| |
H 050:010 .00 %00
I 025 010
J 254 (TP) 100 (TP)
K 1.27 (TP) .050 (TP) ) _ c
0.25 011
Mo 111038 043 F e
0.10 004
N o2 tond 010X
013
P  40:03 57 T , 5
004 —
§ 38=04 142 1005 uppuuypaoyofuyopuupoafuyoiut
W 2413 105 950 =.042
X 1905 £105 750 +.042
A

T~
.

e

—ll—n

P64GQ-100-368 49NR-508B (4/89)
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NEC Package Drawings |

64-Pin Plastic QUIP (P64GQ-100-37)

Millimeters Inches A

+0.3 +012
-0.2 1634 -.008 A

415

ftem
A
C 185 850
D 30.0 0.4 1.181 +.016
E
H
1
J
K
M

35.1 0.4 1.382 +.016

. .10 020 +004 64 ) 33| 4
0.50 =0 0: 1005
0.25 010
2.54 (TP) 100 (TP) N
1.27 (TP) 050 (TP) -5 - c|p[E
+0.256 +011
M s 043 08
+0.10 +.004
0.25 010 1 32
N -0.05 003 +
+008
[ 9.3 0.2 .368 008 P Q \ I|[ |t | \
7 .2 +009
Q 6.75 0. .266 008 y
s 38 0.1 142 200 < > e < M
e " o o
1.8 0.1 071 ™
T 8 -005 T x]
U 155 0.1 061 +.004
Note: S ¢ ::éommnﬂcmmnﬂou—o)j_ N
Each lead centerline Is located within A
0.25 mm (0.010 Inch) of its true position U
(TP) at maximum material condition.
P84GQ-100-37 83YL-9268B (5/90)
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Package Drawings NEC

64-Pin Ceramic QUIP w/window (P64RQ-100-A)

Item Millimeters Inches
A 41.91 max 1.650 max
C 26.67 + 04 1.050 =.016
G 0.92 min .036 min
H 0.48 = 0.05 018 =.002
1 0.256 .010
J 254 (IP) 1100 (TP)
K 127 (TP) 050 (TP) v
M 1.27 max .050_max A c
N 0252005 010 *+:002 4 1
. = 0. o _.ooa
S 4.72 max .186 max
T 1.0 min .039 min
+.012
U 35:03 138 * 012
w 24.13 950
X 19.05 750
Y 8.89 dia .350 dia
Ll A Ll
S
i L :
il { d
—>| M |L<_—- ]
- b n
| X |
—l—n
< w L
PB4RC-100-A 49NR-510B (8/93)
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NEC

Package Drawings

68-Pin PLCC (P68L-50A1-1)

ftem  Millimeters Inches

A 25.2+02 .992 +.008
B 24.20 .953
[¢] 24.20 .953

D 25.2+0.2 .892 +.008

E 1842015 076007
F 08 .024

+009

a 44202 1731008

+009

H 28202 Mot

{ 0.9 min .035 min
J 34 134
K 1.27 (TP) .050 (TP)

+.004

M 0402010  .018* 0
N 0.12 .005

+009

P 2312020 .910 -008
Q 0.15 .008

T 0.8 radius 031 radius

+0.10 +004

u 0.20 005 .008 02

PBEL-50A1-1

-t A i
° |
noonononomononnnnn .
O n
O ]
O | |
O ]
O u
O |
m n
O u
£] O - H—C D
O ]
[m ]
O ]
O u
O ul
O u]
O u
O u
oooooooogpoooooooo——" ¥
F |
—p| |— —p —— !
Ty 1 |
Lz '
- |
T
M
P
83YL-656618 (5/83)
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Package Drawings NEC

68-Pin Ceramic LCC w/window (X68KW-50A)

item Miliimeters Inches A -

A 24.13 = 0.40 .95+ .018 _

B 215 848 g

[ 215 848

D 24.13 = 0.40 .95+ .016 N ]

E 1.65 085

F 2.03 08

G 3.50 max .138 max

H 0.64+0.10 025 +.004

[ 0.12 005 clo

b J 1.27 05

K 216+ 0.20 085 + .008

L 1.27 £ 0.20 .05 .008

M ©0.50 c.02

N C1.02 C.04

P R0.20 R.008 - y

R 1.905 075 N

S 1.905 075

T R3.0 R.118

u 120 472
—>j E N

<—P
—> I(— F K —»I —>| L' L
<— G
XBBKW-50A 83FM-9390B
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NEC

Package Drawings

74-Pin Plastic QFP (Dwg No. S74GJ-100-5BJ-1)

Item Millimeters Inches
+.017
A 232 04 913 _ g1
+.009
B 20.0 0.2 787 _ 008
+.009
c 200 0.2 787 7 '00a
+.017
D 232 +04 913 _ 546
F1 20 079
F2 1.0 .039
G1 20 078
G2 1.0 039
+.004
H 0.40 +0.10 018 _ ‘505
1 0.20 .008
J 1.0 (TP) .039 (TP)
K 16 0.2 063 +.002
+.009
L 08 £0.2 031 ~ 008
+0.10 +.004
M 015 Z 505 008 ‘05
N 0.15 008
P 37 146
Q 0.1 0.1 004 +.004
R 0.1 £0.1 .004 +.004
S 4.0 max -158 max
S74GH100-6BF1

-
N

m
-

(A%HHHHHHHHHHHHHHHEE —

A

HAHAAAR

56

AHHARAARH

EEEEEEEEEEEEEEEEEL]

18

[

G1

EEEEEEEEEEELEEL L

|
!

Enlarged detall of lead end

! !

R

49NR-3478 (2/90)




Package Drawings NEC

80-Pin Ceramic LCC w/window (X80KW-80A)

Hem  Millimeters Inches A
A 200:04 787917 8
B 190 748 v -
c 132 520 _J_
D 142:04 559:016 (7 N
E 164 065
F_ 214 084
G 4084 max  .160 max /— ‘—\
H 0.51 +0.10 .020 +.004 . + 6 b
1 008 003 ’
J 08 (TP 031 (TP) T >< /
K 10:02  .039 ::ggg
Q 05 cor 020 cor - )L
R 08 .031 L_
s 14 043 K>
T 30rad .18 rad
U 120 472 G
e — 2 NN 4
XBOKW-80A 49NR-617B (11/89)
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NEC Package Drawings

80-Pin Ceramic LCC w/window (X80KW-65A)

Hem _ Millmeters __inches A
A 14.0 0.2 551 +.008 :
B 13.6 535
[ 13.8 535 ( \NF
D 140 02 551 + 008
F 1.84 072 T
G 3.6 max .142 max 7 < \
+0.004 +
H 045 2010 018 1 oo v |
1 0.06 003 ——— clo
J 0.65 (TP) 024 (TP)
+0.007
K 10 :0.15 . 0008
N 0.1 1004
Q 0.3 cor .012 cor
R 825 032 Y
A\ )‘
s 825 032 a
T 2.0 rad 079 rad
U 9.0 354
v 2.1 083
0.006
w . X *
0752015 030 7
G
TR T e
"l
R
17 il
s w
- =
Eo)
L = = |
— -
= =
— =
= =
— =
= =
i + =
= [
—1 —_
— -
— [
= -
— =]
= [
— =
— [
>
—
XBOKW-85A 83YL-9617B (10/93)
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Package Drawings

NEC

80-Pin Plastic QFP (P80GF-80-3B9-1)

Item Millimeters Inches
A 23.6+04 .929+.016
B 200:02 75+ 308
+.009
c 14.0£02 551 T8
D 17.6104 693+.016
F 1.0 038
G 08 031
+.004
H 0.35+0.10 o014 1005
i 0.15 .008
J 0.8 (TP) 031 (TP)
+.009
K 18202 o7 o8
+.4
L 08:0.2 031 e
+0.10 +.004
] 015 1o 006 T 0o
N 0.15 008
P 27 108
Q 0.1+0.1 .004 +.004
R 0.1:0.1 -004 +.004
S 3.0 max 118 max
Pin Detail
A
s P
.
Q R
P8OGF-80-389-1

A

AR AR AR AR R AR R AR AR

AHARARAR ‘

83IHE5438  (1091)
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N EC Package Drawings

80-Pin Plastic QFP (S80GC-65-3B9-1) |

ftem __ Millimeters inches ' A
A 17.2 + 0.4 677 +.018 | B ‘
+.009
B 140 02 551 %008
+.009 =
C 140 :02 ss1 %008 =
D 172204 677 = 016 =
F 08 031 =
G 08 .031 =
H  o030=:010 o2t 5% D
i 0.13 005 =5
J 0.65 (TP) .028 (TP) =]
K 18:02 083 = .008 _L_;-g
+.009
L 08202 031 200
+0.10 +.004 F
Mo 015500 008 * 352 —
N 0.12 0.005
P 27 106
Q  01:01 1004 + .004
: g-; £0.1 -‘1“1’; *.004 K Enlarged detall of lead end
.0 max . max
g S
Q R
S80GC-66-389-1 48NR-65918 (10/93)
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Package Drawings

NEC

80-Pin Plastic TQFP (P80GK-50-BE9-1)

Item Millimeters Inches | A
A 14.0 =04 551 = .018 B
1009
B 120 £02 an?t
=.008 RARAARAARARARAARAARA
C 12002 a2 * 008 60 4
. cxr] 81 40
D 14.0 =04 551 +.018 o =
F 1.25 049 = =
a 1.25 049 = o
H 0.20 =0.10 008 +.004 == b=
1 0.10 004 = + E
J 05 (TP) 020 (TP) = =
K 1.0:02 039 *:009 = =
X = =
L 05202 020 *:008 = =
-.009 o0 s==1
+0.10 +.004 7 -
M oo0a2s Toos 005 s ;:5
N 0.10 004
P 1.05 041
Q0052005 002 =.002 e -
b i - P
R 0.05 = 0.05 002 =.002 D 1 @ [I]
S 1,27 max 050 max
K—»l I<—
A %
PBOGK-60-BES-1

Enlarged detall of lead end

Jahum

Q

R
40NR-7288 (1063)
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NEC

Package Drawings

84-Pin PLCC (P84L-50A3-1)
f A
|le B »l
ooononnooonomonnnonQAnnn T—
Item Millimeters Inches X
A 30.2 0.2 1.189 +.008 O ]
B 29.28 1.163 O u}
C__ 2028 1.153 d =
D 30.2 0.2 1.189 +.008 I u
E 1.94 0.15 .0768 +.008 O N
F__08 024 C 5
[c] 44 0.2 173 +.008 Ij N
H 2.8 0.2 110 +.008 O ]
] 0.9 min .035 min O ’j
J 34 134 q N
K 127 (TP) 050 (TP) e —+ 5—¢ D
M 0.40 +0.10 016 +.004 O u|
N 042 005 d -
P___ 2820020 1.110 +.008 d 5
Q__ o5 008 d H
T __ 08radus __ .031 radius [m )
+0.10 +004
U 0203Ghs 008 T0% O a)
O ul
O u}
O ul
O ul
DU o000 o000 oo o000 oo og i A
F
— |— — |—
]
\_¢
G 1l ? v
|
g N =
-~ tere |
I 2] e ]
e
M P
PBALBOA3-1 83YL-56068 (493)




Package Drawings

94-Pin Plastic QFP (S94GJ-80-5BG-1)

N

item  Millimeters Inches
+017
A 23.2 104 913 T8
+.009
B 20.0 0.2 787 008
+.009
c 20.0 0.2 787 Z008
+017
D 232 :04 18 toid
Fq 1.6 083
Fo 0.8 .031
Gy 1.8 .063
62 0.8 031
+.004
H 035 010 014 *oo2
1 0.15 006
J 0.8 (TP) .031 (TP)
K 1.6 +0.2 .063 +.008
+.009
L 0.8 £0.2 031 Zo08
+0.10 +.004
M 015 Yoo 008 Tooe
N 0.15 .008
P 37 .146
Q 0.1 0.1 .004 .004
R 0.1 0.1 .004 +.004
S 4.0 max .158 max
Detall of lead end
R Q
$94G.-80-6BG-1

83YL-68108 (2/60)
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NEC Package Drawings i

94-Pin Ceramic LCC (X94KW-80A) |

Htem Millimeters Inches i‘
A 200 :+04 787 = .017 it
B 18.0 709 .
[+] 18.0 709 s 2 b
D 200 + 04 787 +.017
E 1.94 076
F 2.14 .084
G 4.064 max .160 max V \
H 0.51 +0.10 .020 +.004 i T
| 0.08 003 i +— / c|D
J 0.8 (TP) 031 (TP)
K 1.0 £ 0.2 .039 +.008
Q 0.3 cor .012 cor
R 1.6 063
S 1.6 063
T 1.75 rad 069 rad \ — )
U 115 453 Y/
w 075 +0.2 .030 +.008
Y 1.0 cor .039 cor
G
TN %= Be
R w
1 i
S jDDDD’DDDDDD%
95 O _f
=
=
o=
.
—
5
—
+
o=
—
—
=
=
-
=
—
05
a A A A I
H-—>| — =K
X94KW-80A 49NR-704B (/90)
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Package Drawings

NEC

100-Pin Plastic QFP (P100GC-50-7EA)

A
ftem  Milimeters Inches f a
A 160 + 0.4 630 = .016 ,
B w0s:02 551790 AARAAARAAAAAARAAAAARARAR
- L /7 N
c 140 0.2 551 :% E E
D 16.0 =04 630 +.018 = ! =
F 1.0 039 = =
G 1.0 039 = ==
H 0.20 +0.10 008 +.004 = ) ) ==
i 0.08 003 _E =
J 05 (T.P) 020 (T.P) = =]
K 10:02 039 *009 = =
+ 008 == | =
L 05 £0.2 * o0 = O . E
M 0.15 = 0.05 008 +.002 N1 2/
o ae | | TOTORITURVE{VUEREOONY
P 145 057 P e Slle e
Q 0.1 0.1 004 +.004 G Ho oo 3
s rrme o mm e [
K
P100GC-50-7EA

Enlarged detall of lead end

s

‘o

a 5+ 5°

83RD-75988 (6/93)
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NEC

Package Drawings

100-Pin Plastic QFP (P100GF-65-3BA)

item  Millimeters Inches
A 23.6 0.4 929 +.018
B 200:02 787 *3%
+009
c 14.0 £0.2 551 T oa
D 17.6 04 693 +.018
F 0.8 031
G 0.6 024
+.004
H 030 :0.10 012 Toos
1 0.15 008
J 0.65 (TP) 026 (TP)
+.009
K 1.8 0.2 071 Zoos
+.009
L 0.8 0.2 031 Zgog
+0.10 +.004
M 015 To0e 008 Tons
N 0.15 .006
P 2.7 .106
Q 0.1 0.1 .004 +.004
R 0.1 +0.1 .004 +.004
S 3.0 max .118 max
Detall of lead end
;é r P
R Q
P100GF-65-3BA

83YL-5811B (3/93)
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Package Drawings

NEC

120-Pin Ceramic LCC (X120KW-80A)

Y
/

tem Ml Inches
A 273 +0.27 1.075 = .011
B 245 965
C 245 .965
D 27.3 0.27 1.075 .01
E 1.94 .076
F 2.14 .084
G 3.57 max 141 max
H 0.51 +0.10 020 +.004
1 0.08 .008 u
J 0.8 (TP) 031 (TP)
K 1.0 +0.156 .039 +.0068
N 0.10 .004
Q 0.3 cor .012 cor
R 2.05 .081
S 2.05 .081
T 3.0 rad .118 rad
U 12.0 472
\4 15 .060
w 1.0 .039
Y 1.0 cor .039 cor
S
X120KW-80A

120

R
<>

1
SRR AR AN N RN N RN RN

-

L] @

83YL-0409B (5/93)
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