/> THOMSON SEMICONDUCTEURS

EF6801°EF6803

MICROCOMPUTER/MICROPROCESSOR (MCU/MPU)

The EFG807T is an 8-bit single-chip microcomputer unit (MCU) which
significantly enhances the capabilities of the 6800 family of parts. It includes
an upgraded 6800 microprocessor unit (MPU} with upward-source and
object-code campatibility. Execution times of key instructions have been
improved and several new instructions have been added including an unsigned
muitiply. The MCU can function as a monolithic microcomputer or can be
expanded to a 64K byte address space. It is TTL compatible and requires
one + 5-volt power supply. On-chip resources include 2048 bytes of ROM,
128 bytes of RAM, a Serial Communications Interface (SCI), paralle! 1/0,
and a three function Programmable Timer. The EF6803 can be considered
as an EF6801 operating in Modes 2 or 3. EF6801 MCU Family features
include :

Enhanced EF6800 Instruction Set

8 x 8 Multiply instruction

Serial Communications Interface {SC!)

Upward Source and Object Code Compatibility with the 6800
16-Bit Three-Function Programmable Timer

Single-Chip or Expanded Operation to 64K Byte Address Space
Bus Compatibility with the 6800 Family

2048 Bytes of ROM (EF6801)

128 Bytes of RAM

64 Bytes of RAM Retainable During Powerdown

29 Parallel 1/O and Two Handshake Control Lines

Internal Clock Generator with Divide-by-Four Output.
Complete Development System Support on DEVICE®.
—-40°Cto + 85°C Temperature range

—40°C to + 105°C Temperature range

DEVICE®is THOMSON SEMICONDUCTEURS' development/emulation tool.
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EF6801 e EF6803

FIGURE 1 —6801/6803 BLOCK DIAGRAM
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(11 No functioning ROM in EF6803

POWER CONSIDERATIONS

The average chip-junction temperature, T, in °C can be obtained from
Ty=Ta+(Pp*oja) o)
Where
Ta=Ambient Temperature, °C
6 A= Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=PINT+PPORT
PINT=ICCex Ve, Watts — Chip Internal Power
PpORT = Port Power Dissipation, Watts — User Determined

For most applications PPORT < PINT and can be neglected. PPORT may become significant it the device 1s configured to
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and Ty (if PpQRT i1s neglected) is:

PD =K+ (T +273°C) 12)
Solving equations 1 and 2 for K gives
K=Ppe(TA+273°C) + 8, a0PD2 13

Where K is a constant pertaining to the parucular part. X can be determined from equation 3 by measuning Pp (at equilbrium)

for a known TA. Using this value of K the vatues of Pp and T can be obtained by solving equations (1) and (2) iteratively far any
value of Tp
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EF6801 e EF6803

MAXIMUM RATINGS

Trs devie contans crcuitry 10 protect the in-

Rating Symbol Unit X
S e— Vor 1':115 rajga:?v damage due’ r0 high siatc v\«ollage'vs
2 eectne fields, however. s advised that ro
Input Voltage Vin " md precaulions be taker 1 avoid apphcatior of
Operating Temperature Range ary wlitdge tigher 1an maximum rated vollages
EFBBO1/03, EFEZ01/03 1 EF6gAalt J’L‘i, e ~arcpedance crcunt For proper opera-
CFOB0T/03 EFCE0I3 1 Vi | TA . rerdeg 0t Vin and Vout be con
EF6801/03. EF6801/03 1 A sy ix stained ¢ 1he angE VS S = i of Vourl S VCC
Storage Temperatare Range Tstg o !jflus;dn(:(\em‘?"‘ ‘bh e,"\}dhwd, Dy commectrg
HUNUSE puls o eitrer Vo or Vs
THERMAL CHARACTERISTICS
Characteristic Symbol [ Value Rating
Thermal Resstanc.
Plastac Bin s
1 ce 100
CONTROL TIMING v 5v 5% Vgg -0 'a i
EF$801 EF6801-1 EF68A01 EF68B01 .
Characteristic Symbol Min | Max | Min j Max{ Min [Max | Min |Max Unit
Frogquer.y of Opeston . 10 05 |12 05 18 05 20 | MH;
Cona Fregaes s txra. 2o lan [ zeso]l 20 tec |20 [ao |,
fouerea Oscriarer Frequency 4% P 40 20 50 20 6Q 20 80 | Mhz
Coysta Osevlator Start Up T . w0 00 0c 00| s
Frovessar Cortn: Setur T PG 170 4G z ERTS s
DC ELECTRICAL CHARACTERISTICS v - &G v v T T T ankess othennese noted
! EF6801/03 EF6801/03 EF6801/03
{ 0°C 1o + 70°C | —40°C to + 85°C | —40°C 10 + 105°C
i Characteristic Symbol Min Max Min Max Min Max Unit
roat High valtage RESET veg <40 Vee [Vgy+40| Voo ~40 Voo
Gther Inpats Ve vsg - J00 vee WVss 220 Ve [Vss-72 Voo v
Tepat Low Voltags Alinputs vy vy U3Vgg+ 08Vgg O03Ngg+08vgg (O 3Vgg-08 v
tapat Load Cureert Partd 08 o8
Wy DtoZawv S0 s 10 1 ma
Inpat Leakage Carrent
Vip=01toh 2h v NMLIROT RESET " A 5¢ Y wh
Hi 2 10 Statet trput Current
Vin: DB102 4V Ports 1.2 and3 | 1 5 s 20 us
Qutput High Voltage
diigad - - 6% aA Voo Min* E Port 4, SCT,SC2 VoM |Vgg s T4 Vgg - 24 g5+ 24 Y
siLgag= - 1M pA, Ve = Mind Other Uutputs Vog + 24 - §5-24 - S8+ 24 -
Cutput Low Voltage
1 pad=2.0mA, Voo = Mini All Qutputs VL /55 +0.5 55+ 06 - /s5+06
Darlingtan Drive Current {Vg = 1.5 V) Port 1 1OH i 4.0 10 50 10 50 ma
Internal Power Dissipation
IMeasured a1 Ta =T in Steady State Operation! PINT 1200 1500 180G My
Input Capacitance FPort3. Port4, SCI Cin 125 - 125 - 125 DF
Vin=0.Ta=25°C, o= 1.0 MHzi Qther Inputs E 10 1 10
V¢ Standby Pawerdown | VgRRg 40 S 25 40 525 40 525
Pawerup VgR 475 525 75 525 475 525 v
Standby Current Pawerdawn | IRR 60 - 80 - 80 mA
*Negotiable to 100 pA (for further infarmation contact the factory!
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EF6801 ¢ EF6803

PERIPHERAL PORT TIMING (Refer to Figures 2 5

EF6801 EF6801-1 EF68A01 EF68801
Characteristics Symbol | EF6803 | EF6803-1 | EF68A03 | EF68BO3 | Unit

Min | Max | Min | Max [ Min | Max | Min | Max
Peripheral Data Setup Time 1PDSU | 200 - 200 - 150 - 100 ns
Peripheral Data Hold Time tPDH 200 - 200 - 150 100 ns
Delay Time, Enable Positive Transition to OS3 Negative Transiion| t1osp1 350 350 - 300 - 250 | ns
Delay Time, Enable Positive Transition to OS3 Positive Transition | tosp2 - 350 - 350 - 300 | - 250 | ns
Delay Time, Enable Negative Transition to Penpheral Data Vahid tPWD - 350 350 - 300 - 250 | ns

Delay Time, Enable Negative Transition to .

Peripheral CMOS Data Vald 1CMOS 20 20 - 20 - 20 [
nput Strobe Pulse Width PwiS | 200 200 - 150 - 100 ns
{nput Data Hold Time tH 50 - 50 40 - 30 - ns
Input Data Setup Time s 20 — 20 20 - 20 ns

FIGURE 2 — DATA SETUP AND HOLD TIMES FIGURE 3 — DATA SETUP AND HOLD TIMES
{MPU READ) {MPU WRITE)
MPU Write
* MPU Read f
E ’\ 3
tPOSU ﬂ {POH
P10-P17 'PWO
P20-P24 { *1 £ ——-07Vvee
P40-P47 L Data Vahd .
Inputs (PDH All Dats o Vald
PDOSU Port Outpu's ata Vah
P30-P37 Data Valid
Inputs*®
NOTES:
“Port 3 Non-Latched Operation (LATCH ENABLE  O) 1 10 k Pullup resistor required for Port 2 to reach 0.7 Voo
2 Not apphcable to P21
3 Port 4 cannot be pulled above VEG
FIGURE 4 ~ PORT 3 OUTPUT STROBE TIMING FIGURE 5 — PORT 3 LATCH TIMING
(EF6801 SINGLE-CHIP MODE) {EF6801 SINGLE-CHIF MODE}
r MPU access of Port 3
tis PWIS
Address (50006} >< x
Bus FlH
= tOSD1 4)‘ 10sD2
0s3 ;3&(237 Data Vald

*Access matches Output Strabe Select (0SS = Q. a read.
0SS = 1, a write)

NOTE: Timing measurements are referenced to and from a low voltage of 0.8 volt and a tigh voltage of 2.0 volts, unless otherwise nated
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EF6801 e EF6803

BUS TIMING {See Notes 1 and 2)

\dent. . EF6801 | EF6801-1 | EF68A01 | EFE8BO1 '
Number Characteristics Symbol EF6803 EF6803-1 EF68A03 | EF68B03 | Unit
Min [ Max | Min { Max | Min { Max | Min | Max

1 Cycle Time teye 10 |20 08¢ 20 [0667| 20 | 05 | 20 | us
2 Pulse Width, E Low PWg {430 [1000] 360 | 1000 ] 300 | 1000 | 210 [1000| ns
3 Pulse Width, E High PWgy | 450 [1000| 360 | 1000 | 300 | 1000 | 220 [1000| ns
4 Clock Rise and Fall Time tr, tf - 25 - 25 - 25 - 20 ns
9 Address Hold Time TAH 20 - 20 - 20 - 10 - ns
12 Non-Muxed Address Valid Time to E* tAV 200 - 150 - 115 - 70 - ns
17 Read Data Setup Time IDSR 80 - 70 — 80 - 40 - ns
18 Read Data Hold Time 1DHR 10 - 10 - 10 - 10 - ns
19 Wirite Data Delay Time oDw - |25} - | 20| - | 170 | — [120] ns
21 Write Data Hold Time IOHW 2 - 20 - 20 - 10 — ns
2 Muxed Address Valid Time to E Rise” taym ] 200 | — %0 | - n5 | - 80 - ns
24 Muxed Address Valid Time to AS Fall*® tASL 60 - 50 -~ 40 -~ 20 - ns
25 Muxed Address Hold Time TAHL 20 - 20 - 20 - 10 - ns
26 Delay Time, E to AS Rise® asp ] 90" — (70" — |60°°| - 45" | — ns
27 Puise Width, AS High*® PWagH | 220 - 170 - 140 - 110 - ns
28 Delay Time, AS to E Rise” ASED | 90 - 70 - 60 — 45 - ns
29 Usable Access Time® 1ACC 595 | — 465 — 380 — 270 | — ns

* At specified cycle ime

"*tasp parameters listed assume external TT L clock drive with 50 % & % duty cycle. Devices driven by an external TTL clock with 50 %
% 1 % duty cycle or which use a crystal have the following tasp specifications 100 ns min. (1.0 MHz devices), 80 ns min. {1.25 MHz de-
vices), 85 ns min. (1.5 MHz devices), 50 ns min. (2.0 MH2z devices) .

FIGURE 6 — BUS TIMING
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NOTES

1 Voltage levels shown are Vi <05V, V=2 4 V, unless otherwise specitied

2 Measurement points shown are G 8 V and 2.0 V. unless otherwise specified

3 Usable access tme is computed by 12+3-17+4

4 Memory devices should be enabled only during E high 10 avaid Port 3 bus contention
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EF6801 e EF6803

FIGURE 7 — CMOS LOAD

Test Point oj-
I 30 pF

FIGURE 8 — TIMING TEST LOAD PORTS 1,2, 3, 4

vVee

RL 1.8 kQ
1NG16

or Equiv.

Test Point

1N4148
or Equiv.

C =90 pF for P30-P37, P40-P47, £, SC1, SC2
=30 pF for P10-P17, P20-P24

R =237 kQ for P40-P47, E, SC1, SC2
=24 kQ for P10-P17, P20-P24
=24 «1 for P30-P37

INTRODUCTION

The EFB801 isan 8-bit monolithic micracomputer which
can be configured to function in a wide variety of applica-
tions. The facility which provides this extraordinary flexibility
is its ability to be hardware programmed into eight different
operating modes. The operating mode controls the con-
figuration of 18 of the 40 MCU pins, available on-chip
resources, memory map, location {internal or external) of in-
terrupt vectors, and type of external bus. The configuration
of the remaining 22 pins is not dependent an the operating
mode.

Twenty-nine pins are organized as three 8-bit ports and
one 5-bit port. Each port consists of at least a Data Register
and a write-only Data Direction Register. The Data Direction
Register is used to define whether corresponding bits in the
Data Register are configured as an input (clear) or output
(set).
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The term “'port,” by itself, refers to all of the hardware
associated with the port. When the port is used as a ''data
port” or “1/O port,” it is controlled by the port Data Direc-
tion Register and the programmer has direct access to the
port pins using the port Data Register. Port pins are labled as
Pij where i identifies one of four ports and | indicates the par-
ticular bit.

The Microprocessor Unit (MPU) is an enhanced EF 6800
MPU with additional capabilities and greater throughput. it is
upward source and object code compatible with the
EF6800. The programming model is depicted in Figure ¢,
where Aceumulator D is a concatenation of Accumulators A
and B. A list of new operations added to the 6800 instruc
tian set are shown in Tabie 1

The EF6803 can be considered an EF6801 that opurates
in Modes 2 and 3 anty
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FIGURE 9 — PROGRAMMING MODEL

8-Bit Accumulators A and B
; Or 16-Bit Double Accumulator D

Ol Index Register 1X)

sP j] Stack Pointer (SP}
|‘5 PC 0] Program Counter |PC)
7 0
1|1 {H] VIN]ZfV Condition Code Register {CCR)
L Carry/ Borrow from MSB
Overflow
Zero
Negative
Interrupt
Half Carry {(From B 31
OPERATING MODES
Tre EF6801 providas eight different operaiing rmodes Non-Multiplexed is Mode 5 and the remaining five are Ex-
iModes O through 71, the L6803 provides two operaiing panded Multiplexed modes. Table 2 summarizes the
modes (Maodes 2 and 31 The operating modes are banad- characteristics of the operating modes
wate selectable and determine the device memary map, i

configuration of Port 3, Port 4, 5C1, 5C2, and the phys
lacation of the interrupt vectars

FUNDAMENTAL MODES

The eight operating mades can be grouped into three fun
damental modes which refer 1o the type of bus it supports
Single Chip, Expanded Non-Muitiplexed, and Expanded
Multiplexed. Single chip modes include 4 and 7, Expanded

EF6801 Single-Chip Modes (4,7)

in the Single-Chip Mode, the four MCU ports are con-
figured as parallel input/output data ports, as shown in
Figure 1. The MCU functions as a monolithic microcom-
puter in these two modes without external address or data
buses. A maximum aof 29 1/0 lines and two Port 3 controt
lines are provided. Peripherats or another MCU can be inter-
faced 10 Port 31n a loasely coupled dual processor configura-
tion, as shown in Figure 11

TABLE 1 — NEW INSTRUCTIONS

Instruction Description
ABX Unsigned addition of Accumulator B to tndex Register
ADDD Adds {without carry) the double accumulator 1o memory and leaves the sum in the dauble accumulator

ASLD or LSLD|Shifts the double accumulator left (towards MSB) one bit, the LSB is cleared and the MSB 1s shifted into the C-bit

BHS Branch it Higher or Same. unsigned conditional branch {same as BCC)

8LO Branch If Lower, Unsigned conditional branch {same as BCS)

BRN Branch Never

JSR Additional addressing mode direct

LDD Loads double accumulater frem memory

LSL Shifts memory or accumulator left (towards MS8) one bit. the LS8 is cleared and the MSB 1s shhfted into the C-bit {same as
ASL)

LSRD Shifts the double accumulator nght {towards L5B) one bit, the MSB 1s cleared and the LSB 1s shifted into the C-bwt

MUL Unsigned muitiply, multiplies the two accumulators and leaves the praduct in the double accumulator

PSHX Pushes the Index Register to stack

PULX Pulls the tndex Register from stack

ST0 Stores the double accumulator to memory

SUBD Subtracts memory from the double accumulator and leaves the difference in the double accumutator

CcPX tmernal processing modified to permit its use with any conditional branch instruction

THOMSON SEMICONDUCTEURS
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EF6801 e EF6803

In Single-Chip Test Made (4!, the RAM responds to
$XX80 through $XXFF and the ROM 1s removed trom the in
ternal address map. A test program must first be ‘oaded nto
the AAM using modes 0, 1, 2, or 6. If the MCU is Reset and
then programmed into Mode 4, execution will begin at
$XXFE:XXFF Mode 5 can be ireversibly entered from Made
4 without asserting RESET by setting bit 5 of the Port 2 Data
Register. This mode is used primartly to test Ports 3 and 4 1n
the Single-Chip and Non-Multiplexed Modes

EF6801 Expanded Non-Multiplexed Mode (5)

A modest amount of external memory space is prowded in
the Expanded Non-Multiplexed Mode while significant on-
chip resources are retained. Port 3 functions as an 8-bit

bidirectional data bus and Port 4 s configured inually
as an input data port. Any combination of the eight least
significant address lines may be obtained By writing to the
Port 4 Data Direction Register. Stated alternatively, any
combination of AQ to A7 may be provided while retaining the
remainder as input data lines. Internal pullup resistors pull
the Port 4 lines high until the port is configured

Figure 12 illustrates a typical system configuration in the
Expanded Non-Multiplexed Mode. The MCU interfaces
directly with 6800 family parts and can access 266 bytes of
external address space at $100 through $1FF. 10S provides
an address decode of external memory ($100-31FF) and can
be used as a memory page select or chip select line

TABLE 2 —~ SUMMARY OF EF6B01/03 OPERATING MODES

Common to all Modes:
Reserved Register Area
Port 1
Port 2
Programmatle Tuner

Senal Communicatians Interface

-

Single Chip Mode 7

Port 4 1s a parallel 170 port
SC1 s Input Strobe 3 11531

128 bytes of RAM: 2048 bytes of ROM
Port 315 a parallel 170 port witk twa corteol ines

SC21s Dutput Strobe 3 (DS

Port 3.1s an 8 bit data bus

SC21s Read: Write (R/W)

Expanded Non-Multiplexed Mode
128 bytes of RAM, 2048 bytes of ROM
266 bytes of external memory space

Port 415 an input portsaddress bus
SC1s Input/ Qutput Select 10S)

SC11s Address Strabe {AS)
SC2 s Read/Wrnite (R/Wi

Expanded Multiplexed Modes 1, 2, 3, 6"
Faur memory space options 164K address space!
(1} No internal RAM ar ROM (Mode 3!
2) Internal RAM, na ROM (Made 21
(3 Internal RAM and ROM (Mode 1}
t4) Internal AAM, ROM wih partial address bus (Mode 6)
Port 31s a multiplexed address/data bus
Port 4 1s an address bus unputs/address in Mode 6)

Test Mades 0 and 4

Expanded Multiplexed Test Mode O

May be used to test RAM and ROM
Single Chip and Non-Multiplexed Test Mode 4

(11 May be changed to Mode 5 without going through Reset
L 12) May be used 1o test Ports 3 and 4 as 1/0 ports

*The EF 6803 operates only in modes 2 and 2

THOMSON SEMICONDUCTEURS
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Expanded-Muttiplexed Modes (0, 1, 2, 3, 6)

A 64K byte memory space is provided in the expanded
multiplexed modes. In each of the expanded multiplexed
modes Port 3 functions as a time multiplexed address/data
bus with address valid on the negative edge of Address
Strobe {AS), and data valid while E is high. In Modes G to 3,
Port 4 provides address lines A8 10 A15. In Mode 6, however,
Port 4 initially is configured at RESET as an input data part
The port 4 Data Direction Register can then be changed to
provide any combination of address lines, A8 to A15. Stated
alternatively, any subset of AB to A15 can be provided while
retaining the remaining port 4 lines as input data fines. Inter-
nal pultup resistors pull the Part 4 (ines high until software
configures the port.

In Mode 0, the Reset vector is external for the first two
E-cycles after the positive edge of RESET, and internal
thereafter. In addition, the internal and external data buses
are connected so there must be no memory map overlap in
order ta avoid potential bus conflicts. Mode O is used
primarity to verify the ROM pattern and monitor the internal
data bus with the automated test equipment

Only the EFB801 can operate in each of the expanded
multiplexed modes. The EF6803 aperates only in Modes 2
and 3

Figure 13 depicts a typical configuration for the Expanded-

Multiplexed Modes. Address Strobe can be used to control a
transparent D-type latch to capture addresses AC-A7, as
shown in Figure 14. This allows Port 3 to function as a Data
Bus when E is high.

PROGRAMMING THE MODE

The operating mode is determined at RESET by the levels
asserted on P22, P21, and P20. These levels are latched into
PC2, PC1, and PCO of the program control register on the
positive edge of RESET. The aperating mode may be read
from the Port 2 Data Register as shown below, and program-
ming levels and timing must be met as shown in Figure15, A
brief outline of the operating modes is shawn in Table 3.

PORT 2 DATA REGISTER
7 6 5 4 3 2 1 0

[iCZ I PC1 IPCO I P24 ' P23 I P22 | P21 ’PZO-' $0003

Circuitry to provide the programming levels is dependent
primanly on the normal system usage of the three pins. If
configured as outputs, the circuit shown in Figure 16 may be
used; otherwise, three-state buffers can be used to provide
isolation while programming the mode

TABLE 3 -- MODE SELECTION SUMMARY

Mode' | PGz | per | o | Rom | mam | pmeet [ Bus tode
7 H H H I ) | 1 Singte Chip
6 H H 1 I i Mux(5. 61 | Multiplexed/Partial Decode
5 H L H | i ! NMUx(5. 6) Non-Multiplexed/ Partiai Decode
4 H L L 12 [ | | Single Chip Test
3 L H H E E E MUX 4 Muitiplexed. No RAM or ROM
2 L H L E | E MU x4 Muitiplexed/RAM
1 L L H 1 | E MuUx 4t Muttiplexed/RAM & ROM
a L L L ! [ K3 Muxi4) Multiplexed Test

Legend Notes.
I - Internal {1) Internal RAM s addressed at $XX80

€ — External

MUX — Multiplexed
NMUX — Non-Multiplexed
L - Lagic "Q"

H — Logic "1

1.2 and 3

{2} internal ROM s disabled
{3) RESET vector is external for 2 cycles after RESET goes high
(4) Addresses associated with Ports 3 and 4 are considered external in Modes 0.

(5) Addresses associated with Part 3 are considered external in Modes 5 and 6

[6) Port 4 default »s user data 1nput, address output 1s optional by wniting to Port 4
Data Direction Register

*The EF6803 operates only in Modes 2 and 3
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FIGURE 13 — EXPANDED MULTIPLEXED CONFIGURATION

vee
1
_—{xTauy — €
]
TTJextalz  e—RM
Ve Standby —3p
RESET ———d EToEl
EFB801 [*— RQT
E£FB803
Port 1 “ ePtn 3
nes
8170 Lines ” V Multplexed Data/Address
—»RrR/W
Port 2 ——AS
510 Lines Port 4
© 8 Lines
Senall O Address Bus
16 Bit Timer T
vss
vee
_—{xTan
8 o Data Bus
T extaL2 10g-o7:
Ve Standby —m
TS ——» EF6801 |70 C 5 Address Bus
NMI ——3 EFG803 RN 16 (AD A5
RQ1 —» ey .
3
Pori 1 >
81/0
Port 2
51/0
sci
Timer — T

vss
ROM RAM PlA

NOTE: Ta avord data bus (Port 3) contention in the expanded multplexed modes, memory devices should be enabled only during £ huigh time

FIGURE 14 — TYPICAL LATCH ARRANGEMENT

GND »
AS I l
= G OC
- ————
> 01 Q1 .
——
»
> —
Port 3 > - 7418373 > )
Address- Data » (Typrcal)  f——— Address: Ag-A7
> SEE———
» p—————
> e
Da Qs
>
>
: Data: Dg-D7
Y
.
>
>
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FIGURE 15 — MODE PROGRAMMING TIMING

See Figure 16
for Diode Arrangement
YMPDD
v
‘ (P20, P21, P22) . MMPL
v M e~ ode Latch
Mode inputs Data Valid Mp Min e = Level
P20, P21, P22) VMPL Max
MODE PROGRAMMING (Refer to Figure 15
Characteristic Symbol Min | Max Unit
Mode Programming Input Voltage Low* VMPL - 18 \
Mode Programming Input Voltage High VMPH 40 - \
Mode Programming Diode Ditferential (If Diodes are Used) VMPDD 0.6 - v
RESET Low Pulse Width PWRrsTL | 30 — |E-Cycles
Mode Programming Setup Time MPS 20 — |E-Cycles
Mode Programming Hold Time
Rise Timez1 us IMPH 0 - ns
RESET Rise Time< 1 us 100 -
*Far TA=—40°C to + 105°C, Vppy = 1.7 V.
FIGURE 16 — TYPICAL MODE PROGRAMMING CIRCUIT
Vee
R2 @ R1& R1Q Ry
< < <
RESET»»—— RESET
P20 P20 (PCO)
P21 o P21 (PC1)
P22 P22 (PC2)
Mode
Control EF6801
Switches EF6803
o] D s}
Notes
1. Mode 7 as shown A
2. R2eC = Reset time constant ¢
3. Ry=10 k (typical) I
4. D=1N914, 1N4OD1 Itypicat} -
5. Diode V¢ should not exceed VMPDD min
MEMORY MAPS
The 6801 Family can provide up to 64K byte address The first 32 locations of each map are reserved for the inter-
space depending on the operating mode. A memory map for nal register area, as shown in Table 4. with exceptians as in-
each operating mode is shown in Figure 7. dicated
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FIGURE 17 — EF6801/03 MEMORY MAPS {Sheet 1 of 3}

EF6801

Multplexed- Test Mode
uliplenec st Mo Mode

0

$0000¢ 1!
Internal Registers
SO0t F
External Memory Space
$008G 77
2 } Internal RAM
SOOFF 4
External Memory Space
$F800 4
Internal ROM
Nazdatd A internal Interrupt Vectorst2!
NOTES

1) Excludes the following addresses which may be
used externally: $04, $0b, $06, $07, and $QF
Addresses $FFFE and $FFFF are considered
external if accessed within two cycles after a
positive edge of RESET and internal at all ather
bmes

After two MPU cycles, there must be no over-
lapping of internal and external memory spaces
ta avoid driving the data bus with more than ane
device

4} This mode 1s the only mode which may be used
te examine the interrupt vectors in internal ROM
using an external RESET vector

EF6801
Mode

1

Multiplexed. RAM ind ROM

$0000 V!
internal Registers
$001F
External Memory Space
S0080 frrrr—rrry
s Interaal RAM
SOQOFF
£xternal Memory Space
$FB00 Lrrre -
’ / internal ROM
SFFEF
$FFFO External interrupt Vectors
$FFFF
NOTES

1) Excludes the following addresses which may be
used externally- $04, $05, $06, $07, and $OF

2) Internal ROM addresses $FFFQ to $FFFF are not
usable
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EF6801/03 INTERRUPTS

The 6801 Family supports two types of interrupt re-
quests: maskabte and non-maskable. A Non-Maskable Inter-
rupt (NMI) is aiways recognized and acted upon at the com-
pletion of the current instruction. Maskable interrupts are
controlled by the Condition Code Register I-bit and by in-
dividual enable bits. The I-bit controls ‘all maskable inter-
rupts. Of the maskable interrupts, there are two types: IRQ1
and TRG2. The Programmabie Timer and Serial Communica-
tions Interface use an internal IRQ2 interrupt line, as shown
in Figure 1. External devices {and IS3) use TRGT. An IRQ1 in-
terrupt is serviced before IRQ2 if both are pending.

All IRQ2 interrupts use hardware prioritized vectors. The
single SCl interrupt and three timer interrupts are serviced in
a prioritized order and each is vectored to a separate loca-
tion. Altinterrupt vector locations are shown in Table 5.

The Interrupt flowchart is depicted in Figure 18 and is
common to every interrupt excluding reset. During interrupt
servicing the Program Counter, Index Register, A Ac-
cumulator, B Accumulator, and Condition Code Register are
pushed to the stack. The I-bit is set to inhibit maskable inter-
rupts and a vector is fetched corresponding ta the current
highest priority interrupt. The vector is transferred to the
Program Counter and instruction execution is resumed. in-
terrupt and RESET timing are illustrated in Figures 19and 20

FUNCTIONAL PIN DESCRIPTIONS

Vce AND Vsg

Vee and VsS provide power to a large portion of the
MCU. The power supply should provide +5 volts (+5%) 10
V¢, and Vss should be tied to ground. Total power
dissipation f{including Vcc Standby), will not exceed PD
milliwatts.

Vce STANDBY
Ve Standby provides power to the standby portion ($80
through $8F} of the RAM and the STBY PWR and RAME
bits of the RAM Control Register. Voltage requirements de-
pend on whether the device is in a powerup or powerdown
state. [n the powerup state, the pawer supply should provide
+56 volts (+5%) and must reach Vsg valts before RESET
reaches 4.0 voits. During powerdown, Vce Standby must
remain above Vggg (min) to sustain the standby RAM and
STBY PWR bit. While in powerdown operation, the standby
current will not exceed ISR

Itis typical to pawer both V¢ and Ve Standby from the
same source during normal operation. A diode must be used
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between them to prevent supplying power to Ve during
powerdown operation Vee Standby should be tied to
ground in Mode 3

TABLE 4 — INTERNAL REGISTER AREA

Registar Address

Port 1 Data Direction Register*** 00
Port 2 Data Durection Register *** 01
Port 1 Data Register 02
Port 2 Data Regrster 03
Port 3 Data Direction Register ™" 04°
Port 4 Data Direction Register *** 05+
Port 3 Data Register 06*
Port 4 Data Register o7
Timer Controf and Status Register 08
Counter (High Byte) 09
Counter (Low Byte} OA
Output Compare Register (High Byte) 08
Output Compare Register (Low Byte) oC
Input Capture Register (High Byte) (o8]
Input Capture Register {Low Byte) OE
Por1 3 Control and Status Register OF*
Rate and Mode Control Register 10
Transmit/Receive Control and Status Register 1"
Recerve Data Register 12
Transmit Data Register 13
RAM Control Register 14
Reserved 15-1F

# ‘External addresses in Modes 0, 1, 2, 3,5, 6, cannot be accessed
in Mode 5 {No IOS}
" “External addresses in Modes 0, 1, 2, 3
***1=0Output, 0= Input

TABLE 5 — MCU INTERRUPT VECTOR LOCATIONS

MSB LS8 Interrupt

FFFE | FFFF RESET

FFFC_| FFFD NMI

FFFA FFFB Software Interrupt (SWI}
FFF8 | FFF9 1RQ1 (or 183

FFF6 FFF?7 ICF (Input Capture)*®
FFF4 FFFS OCF {(Qutput Compare}*
FFF2 FFF3 TOF (Timer Overflow)®
FFFQ FFF1 SC! (RDRF + ORFE + TDRE}*

*IRQ2 interrupt
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XTAL1 AND EXTAL2

These two input pins interface either a crystal or TTL com
patible clock to the MCU internal clock generator. Divide-by-
four circuitry is included which allows use of the inexpensive
358 MHz or 4.4336 MHz Color Burst TV crystals. A 20 pF
capacitar should be tied from each crystal pin ta ground to
ensure reliable startup and operation. Alternatively, EXTAL2
may be driven by an external TTL compatible clock at 4f,
with a duty cycle of 50% [+5%) with XTAL1 cannected to
ground.

The internal oscillator is designed to interface with an AT-
cut quartz crystal resonator operated in parallel resonance
mode in the frequency range specified for fxTaL. The
crystal shauld be mounted as clase as passible to the input
pins to minimize output distortien and startup stabilization
time.* The MCU is compatible with most commercially
available crystals. Nominal crystal parameters are shown in
Figure 21

RESET

This input is used to reset the internal state of the device
and provide an orderly startup procedure. During powerup,
RESET must be held below 0.8 voits: (1} at least 1RC after
Ve reaches 4.75 volts in order to provide sufficient ime tor
the clock generatar to stabilize, and (2} until V¢ Standby
reaches 4.75 valts. RESET must be held low at least three
E-cycles if asserted during powerup operation

E (ENABLE}

This is an output clock used primarily for bus synchroniza-
won. It is TTL compatible and is the shightly skewed divide-
by-four result of the device input clock frequency. 1t wilt
drive one Schottky TTL load and 90 pF, and all data given 0
cycles is referenced to this clock unless otherwise noted

NMI {NON-MASKABLE INTERRUPT)

An NMi negative edge requests an MCU interrupt se-
quence, but the current instruction will be completed before
it responds to the request. The MCU will then begin an inter-
rupt sequence. Finally, a vector is fetched from $FFFC and
$FFFD, transferred to the Program Counter and instruction
executian is resumed. NMI typically requires a 3.3 ki
{nominal)_resistar to V. There is no internal NMT putiup
resistor. NMI must be held low for at least one E-cycle to be
recognized under all conditions

IRQT {(MASKABLE INTERRUPT REQUEST 1)

IRQ1 is a level-sensitive input which can be used to re
quest an interrupt sequence. The MPU will complete the cur-
rent instruction before it responds to the request. If the inter-
rupt mask bit (I-bit} in the Condition Code Register 15 ciear,
the MCU will begin an interrupt sequence. A vector is feteh-
ed fram $FFF8 and $FFF9, transferred to the Program
Counter, and nstruction execution is resumed.

IRQ1 typically requires an external 3.3 k¥ (nominal}
resistar to Ve for wire-OR applications. RQ1 has no inter-
nal pullup resistor

SC1 AND SC2 (STROBE CONTROL 1 AND 2}

The function of SC1 and SC2 depends on the operating
mode. SC1 is configured as an output in all modes except
single chip mode, whereas SC2 1s always an autput sC1
and SC2 can drive one Schottky load and 90 pF.
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SC1 and SC2 In Single-Chip Mode

in Single-Chip Mode, SC1 and SC2 are configured as an
input and output, respectively, and both function as Port 3
controf fines. SC1 functions as 153 and can be used to in-
dicate that Port 3 input data is ready or output data has been
accepted. Three options associated with 153 are controlled
by Port 3 Control and Status Register and are discussed in
the Port 3 description. If unused, 753 can rernain uncon-
nected

SC2 is configured as 053 and can be used to strobe out-
put data or acknowledge input data. Itis controlled by Out-
put Strobe Select {0SS) in the Port 3 Control and Status
Register. The strobe is generated by a read {08S=0) or
write (0SS =1} 1o the Port 3 Data Register. D33 timing is
shown in Figure 4.

SC1 And SC2 In Expanded Non-Multiplexed Mode

In the Expanded Non-Multiplexed Mode, both SC1 and
SC2 are configured as outputs. SC1 functions as Input/Qut-
put Select (T0S) and is asserted anly when $0100 through
$O1FF is sensed on the internal address bus.

SC2 is configured as Read/Write and is used to control
the direction of data bus transfers. An MPU read is enabled
when Read/Write and E are high.

SC1 And SC2 In Expanded Multiplexed Modse

In the Expanded Multiplexed Modes, both SC1 and SC2
are configured as outputs. SC1 functions as Address Strobe
and can be used to demultiplex the eight least significant ad-
dresses and the data bus. A latch controlled by Address
Strobe captures address on the negative edge, as shown in
Figure 14

SC2 is configured as Read/Wnte and is used to control
the direction ot data bus transfers. An MPU read is enabled
when Read/Write and E are high.

P10-P17 (PORT 1)

Part 115 a made independent 8-bit I/O port with each line
an input or output as defined by the Port 1 Data Direction
Register. The TTL compatible three-state autput buffers can
drive one Schottky TTL load and 30 pF, Darlington tran-
sistors, ar CMOS devices using external pullup resistors. 1t1s
configured as a data input port by RESET. Unused lines can
remain unconnected

P20-P24 (PORT 2)

Port 2 is amode-independent, 5-bit, multipurpose |/ O port
The voltage levels present on P20, P21, and P22 on the rising
edge of RESET determine the operating mode of the MCU
The entire port is then configured as a data input port. The
Port 2 lines can be selectively configured as daa output lines
by setung the appropnate bits in the Port 2 Data Direction
Register. The Port 2 Data Register is used to move data
through the port. However, if P21 is configured as an out-
put, it will be tied to the timer Output Compare function and
cannot be used to provide output from the Port 2 Data
Register

Port 2 can also be used to provide an interface for the
Serial Communications Interface and the timer Input Edge
function. These configurations are described in the Pro-
grammable Timer and Serial Communicatians interface
(SCH} section.

The Part 2 three-state, TTL-compatible output buffers are
capable of driving one Schottky TTL load and 30 pF, or
CMOS devices using external pullup resistors.

PORT 2 DATA REGISTER
7 6 5 4 3 2 1

0
’PCZ l P lPCO IP24 ‘PZB] P22 | P21 l PZil $0003
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FIGURE 21— 6801 FAMILY OSCILLATOR CHARACTERISTICS

(a) Nominal Recommended Crystal Parameters

Nominal Crystal Parameters®

3.58 MHz 4.00 MHz 5.0 MHz 8.0 MHz 8.0 MHz
RS 60 Q 50 30-50 @ 30-50 0 20-40Q
Co 35 pF 6.5 pF 4-6 pF 4-6 pF 4-6 pF
Cq 0.015 pF 0.025 pF 0.01-0.02 pF 0.01-0.02 pF 0.01-0.02 pF
Q >40 K >30K >20K >20K >20K

“NOTE: These are representative AT-cut crystal parameters only. Crystals of other

types of cut may also be used

EF6801

CL

T T

CL=20 pf (typical)

: — W
_—,v:“_imﬁ
2 e——y P 3
If&
LAY
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(b} Oscillator Stabilization Time [tre)

Equtvalent Circurnt

475V
vee J/

——————1RC

Oscillator
Stabitization
Time. tRC
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P30-P37 (PORT 3)

Port 3 can be configured as an 1/O port, a bidirectional
8-bit data bus, or a multiplexed address/data bus depending
on the operating mode. The TTL compatible three-state cut-
put butfers can drive one Schottky TTL load and 90 pF.
Unused lines can remain unconnected.

Port 3 in Single-Chip Mode

Port 3 is an 8-bit 1/0 port in the Single-Chip Mode, with
each line configured by the Port 3 Data Direction Register.
There are also two lines, 53 and 0S3, which can be used to
control Port 3 data transfers.

Three Port 3 options are cantrolled by the Port 3 Control
and Status Register and are available only in Single-Chip
Mode: (1) Port 3 input data can be latched using 153 as a
control signal, {2) 053 can be generated by either an MPU
read or write to the Port 3 Data Register, and (3) an IRQ1 in-
terrupt can be enabled by an 153 negative edge. Port 3 latch
timing is shown in Figure 5

PORT 3 CONTROL AND STATUS REGISTER
7 6 5 4 3 2 1 0

iS3
1RQ1 | X
Enabie

183
Flag

0SS Latch X X X

Enable SO00F

Bit 0-2
Bit 3

Not used.

LATCH ENABLE. This bit controls the
input fatch for Port 3. I set, input data
is laiched by an @neganve edge. The
latch is transparent after a read of the
Port 3 Data Register. LATCH ENAL-
BLE is cleared during reset.

GSS (Output Strobe Select). This bit
determines whether O0S3  will be
generated by a read or write of the Part
3 Data Register. When clear, the
strobe is generated by a read, when
set, i1t 1s generated by a write. 0SS is
cleared during reset

Not used.

1S3 1IRQ1 ENABLE. When set, an IRQT
interrupt will be enabled whenever 153
FLAG is set; when clear, the interrupt
is inhibited. This bit is cleared during
reset

1S3 FLAG. This read-only status bit is
set by an IS3 negative edge It 15
cleared by a read of the Port 3 Control
and Status Register (with 1S3 FLAG
set) followed by a read or write to the
Port 3 Data Register or during reset.

Bit 4

Bit &
Bit 6

Bit 7

Port 3 In Expanded Non-Muttiplexed Mode

Port 3 is configured as a bidirectional data bus (D7-D0) in
the Expanded Non-Muiltiplexed Mode. The direction of data
transfers is controlled by Read/Write (SC2). Data is clocked
by E (Enable)
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Port 3 In Expanded Multiplexed Mode

Port 3is configured as a time multiplexed address (A0-A7)
and data bus {D7-D0) in the Expanded Multiplexed Modes,
where Address Strobe (AS} can be used to demultiplex the
two buses. Port 3is held in a high impedance state between
valid address and data to prevent bus canflicts.

P40-P47 (PORT 4)

Port 4 is configured as an 8-bit 1/0 port, as address out-
puts, or as data inputs depending on the operating mode.
Port 4 can drive one Schottky TTL load and 90 pF and is the
only port with internal pullup resistors. Unused lines can re-
main unconnected.

Port 4 In Single-Chip Mode

In Singte-Chip Mode, Port 4 functions as an 8-bit I/0 port
with each line configured by the Port 4 Data Direction
Register. Internal pullup resistors aliow the port to directly in-
terface with CMOS at 5 volt levels. External pullup resistors
1o more than 5 volts, however, cannot be used.

Port 4 In Expanded Non-Multiplexed Mode

Port 4 is configured from reset as an 8-bit input port,
where the Port 4 Data Direction Register can be written to
provide any or all of eight address lines, AD to A7. internal
pultup resistors pult the lines high until the Port 4 Data Direc-
tion Register 1s configured.

Port 4 In Expanded Multiplexed Mode

In all Expanded Multiplexed modes except Mode 6, Port 4
functions as halt of the address bus and provides A8 to A15
in Mode 6, the port 1s configured from reset as an 8-bit
parallel input port, where the Port 4 Data Direction Register
can be written to provide any or all of upper address lines A8
1o A15. Internal pullup resistors pull the lines high until the
Port 4 Data Direction Register 1s configured, where bit 0 con-
trols A8

RESIDENT MEMORY

The EF6801 provides 2048 biytes of on-board ROM and
128 bytes cf on-board RAM

One half of the RAM is powered through the V¢ ¢ standby
pin and is maintainable during V¢ powerdown. This stand-
by portion of the RAM consists of 64 bytes located from $80
through $BF.

Power must be supplied to V¢ standby if the internal
RAM is to be used regardless of whether standby power
operation 1s anticipated

The RAM is controlled by the RAM Control Register.

RAM CONTROL REGISTER ($14)

The RAM Control Register includes two bits which can be
used to control RAM accesses and determine the adequacy
of the standby power source during powerdown operation
It 15 intended that RAME be cleared and STBY PWR be set
as part of a powerdown procedure
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RAM CONTROL REGISTER
7 6 5 4 3 2 1 0
STBYRAME[ X X X X X X
PWR
Bit 0-5 Not used
Bit 6 RAME RAM Enable. This read/write bit can

Bit 7 STBY PWR

be used to remove the entire RAM
from the internal memory map. RAME
is set (enabled) during reset provided
standby power is available on the posi
tive edge of RESET. If RAME s clear,
any access to @ RAM address 15 exter
nat. If RAME is set and not in mode 3
the RAM s included in the nternal
map

Standby Power This bit 1s a
read/write status bit which. when
once set. remains set as long as Vo
standby remains above Vgpg Imin
mum! As long as this bitis set foliow
ing a period of standby operation, the
standby power supply has adeguately
preserved the data in the standby
RAM If this bit is cleared during
period of standby operation, 1t indi
cates that Vo standby had fallen to a
level sufticiently below Vggg Tmir
mum} 1o suspect that data i the
standby RAM is nat valid. This tit can
be set only by software and 15 not af
fected during reset

PROGRAMMABLE TIMER

The programmable umer can be used to perform input
wavelorm measurements while independently generating an
output waveform. Pulse widths can vary from several micro
secands to many seconds. A block diagram of the timer is
snown in Figure 22

COUNTER {$09:0A)

The key timar element 1s a 16 bit free runnIng counter
which s incremented by £ (enablel It s cleared dur ng reset
and is read-only with ane exception' a write to the counter
SUSE will preset it to $FFFA. This feature. intended for
testing. can disturb serial operations because the con
orovides the SClinternal hitrate clock TOF 1s set whenover
the counter contams all ones

iteap

OUTPUT COMPARE REGISTER ($0B:0C)

The output compare register 15 a "6 tat raad vt
user to cortrol ar output wavetorm or provide- ar
tmeout flag. 1ts compareit with the frae MEIESTIANe]
sach B covele When a mateh occurs, OCF 16 v
clocked 1o an ouiput level register i port 2 ot
figured as an output, OLVL will appear at P27 aril t

compare register and OLVL can then be chang.

FIGURE 22 — BLOCK DIAGRAM OF PROGRAMMABLE TIMER
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and OLVL is clocked to an oulput level register. If Port 2, bit
1, is configured as an output, OLVL will appear at P21 and
the Cutput Compare Register and OLVL can then be
changed for the next compare. The function s inhibited for
one cycle after a write to its high byte ($0B} to ensure a valid
compare. The Cutput Compare Register 1s set to $FFFF at
RESET

INPUT CAPTURE REGISTER ($0D:0E)

The Input Capture Register is-a 16-tnt read-only register
used to store the free-running counter when a “proper” in-
put transition occufs as defined by IEDG. Port 2, bit 0 should
be configured as an input, but the edge detect circuit always
senses P20 even when configured as an output. An input
capture can occur independently of ICF: the register always
contains the most current value. Counter transfer is in-
hibited, however, between accesses of a double byte MPU
read. The input pulse width must be at least two E-cycles ta
ensure an input capture under all conditions

TIMER CONTROL AND STATUS REGISTER (508}

The Timer Control and Status Register (TCSR) is an 8-bit
register of which all bits are readable, while only bits 0-4 can
be written. The three most significant bits provide the timer
status and indicate if:

® 3 proper level transition has been detected,

® 3 match has occured between the free-running

counter and the autput compare register, and

@ the free-running counter has overflowed

Each af the three events can generate an IRQ2 interrupt
and is controlled by an individual enable bit in the TCSR.

TIMER CONTROL AND STATUS REGISTER {TCSR)

7 6 5 4 3 2 1 0
‘ 1c;| OCFITOFIEICI lsocn[emn’n&oe[owﬁ{ $0008

Bit 0 OLVL Output level. OLVL is clocked ta the
output level register by a successful
output compare and will appear at P21
if Bit 1 of the Port 2 Data Direction
Register is set. It is cleared during
reset

Input Edge. IEDG is cleared dunng
reset and controls which level transi-
tion wili trigger a counter transfer 10
the Input Capture Register

IECG =0 Transfer on a negative-edge
IEDG =1 Transfer on a positive-edge

Enable Timer Overflow Interrupt
When set, an IRQ2 interrupt is enabled
tor a timer overflow, when clear, the
interrupt is inhibited. It is cieared dur-
ing reset.

Enable Qutput Compare Interrupt
When set, an IRQ2 interrupt is enabled
for an output compare; when clear,
the interrupt is inhibited. It is cleared
during reset.

Bit 1 EIDG

Bit 2 ETOI

Bit 3 EOCI
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Bit 4 £IC) Enable input Capture Interrupt. When
set, an IRQ2 interrupt is enabled for an
input capture; when clear, the inter-
rupt is inhibited. It is cleared during
reset.

Timer Overflow Flag. TOF is set when
the counter contains all 1's. 1t is
cleared by reading the TCSR (with
TOF set) then reading the counter high
byte ($09), or during reset.

Output Compare Flag. OCF is set
when the Output Compare Register
matches the free-running counter. it is
cleared by reading the TCSR .(with
OCF set} and then writing to the Out-
put Campare Register ($0B or $0Cl, or
during reset

input Capture Flag. ICF is set to in-
dicate a proper level transition; it is
cleared by reading the TCSR (with ICF

Bit 5 TOF

Bit 6 OCF

8it 7 ICF

set) and then the input Capture
Register High Byte ($0D}, or during
reset.

SERIAL COMMUNICATIONS INTERFACE {SC1)

A full-duplex asynchronous Serial Communications Inter-
face (SCI) is provided with two data formats and a variety of
rates. The SCi transmitter and receiver are functionally in-
dependent, but use the same data format and bit rate. Serial
data formats include standard mark/space (NRZ) and Bi-
phase and both provide one start bit, eight data bits, and one
stop bit. “Baud” and "bit rate’" are used synonymously in
the fallowing description.

WAKE-UP FEATURE

In a typical serial loop multi-processor configuration, the
software protocol will usually identify the addressee(s] at the
beginning of the message. In order to permit uninterested
MPU’s to ignore the remainder of the message, a wake-up
feature is included whereby ali further SCI receiver flag (and
interrupt} processing can be inhibited until its data line goes
idle. An SC| receiver is re-enabled by an idle string af ten
consecutive 1's or during reset. Software must provide for
the required idle string between consecutive messages and
prevent it within messages.

PROGRAMMABLE OPTIONS
The following features of the SCI are programmable:
® format: standard mark/space (NRZ) or Bi-phase
® clock: external or internal bit rate clock

® Baud: one of 4 per E-clock frequency, or external
clock { x 8 desired baud)

® wake-up feature: enabled or disabled

® interrupt requests; enabled
mitter and receiver

® clock output: internal bit rate clock enabled or dis-
abled 1o P22

individually for trans-
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SERIAL COMMUNICATIONS REGISTERS

The Serial Cammunications Interface includes four ad-
dressable registers as depicted in Figure 23. It is controlled
by the Rate and Mode Control Register and the
Transmit/Receive Control and Status Register. Data is
transmitted and received utilizing a write-only Transmit
Register and a read-only Receive Register. The shift registers
are not accessible to software.

Rate and Mode Contro! Register (RMCR) ($10)

The Rate and Mode Control Register contrals the SCI bit
rate, format, clock source, and under certain conditions, the
configuration of P22. The register consists of four write-only
bits which are cleared during reset. The two least significant
bits control the bit rate of the internal clock and the remain-
ing two bits control the format and clock source.

RATE AND MODE CONTROL REGISTER (RMCR)

7 6 5 4 3 2 1 0
[X ]I x ] x ] xJcci]cco]ss1]sso0] sooto

Bit 1:Bit 0 SS1:850 Speed Select. These two
bits select the Baud rate when usina
the internal clock. Four rates may be
selected which are a tunction of the
MCU input frequency. Table 6 lists bit
time and rates for three selected MCU
frequencies.

CC1:CCO Clock Control and Format
Select. These two bits control the for-
mat and select the serial clock source.
If CC1 is set, the DDR value for P22 is
forced to the complement of CCO and
cannot be aftered until CC1 is cleared.
If CC1 is cleared after having been set,
its DDR value is unchanged. Table 7
defines the formats, clock source, and
use of P22.

If both CC1 and CCO are set, an external TTL compatible
clack must be connected to P22 at eight times {8X) the
desired bit rate, but not greater than E, with a duty cycle of
50% (+ 10%)}. If CC1:CCO=10, the internal bit rate clock is
provided at P22 regardless of the values for TE or RE.
NOTE: The source of SCi internal bit rate clock is the timer

free running counter. An MPU write to the counter
can disturb serial operations.

Bit 3:Bit 2

FIGURE 23 — SCI REGISTERS

Bt 7

Rate and Mode Control Register Bit O
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I cC1 [CCOI SSI[SSOlsIO

Transmit/Recewe Control and Status Register
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LI
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N A A
(Not Addressable)

Rx
B

Recewe Shift Register |

Clock 10
an

Bit Rate
Generator

{Not Addressable)

|
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Transmit Data Register
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Transmit/ Receive Control And Status Register

(TRCSR) ($11)

The Transmit/Receive Control and Status Register con-
trols the transmitter, receiver, wake-up feature, and two in-
dividual interrupts and monitars the status of serial opera-
tions. All eight bits are readable while bits O to 4 are also
writable. The register is initialized to $20 by RESET.

TRANSMIT/RECEIVE CONTROL AND STATUS

7 6

5

REGISTER (TRCSR)

4 3 2 1 0

IRDRFF)RFE'TDHEI HlEl RE l TIE l TE lWU) $0011

Bit 0 WU

Bit 1 TE

Bit 2 TIE

Bit 3 RE

Bit 4 RIE

“"Wake-up” on Idle Line. When set,
WU enables the wake-up function; itis
cleared by ten consecutive 1's or dur-
ing reset. WU will not set if the line is
idle.

Transmit Enabte. When set, P24 DDR
bit is set, cannot be changed, and will
remain set if TE is subsequently
cleared. When TE is changed from
clear to set, the transmifter is con-
nected to P24 and a preamble of nine
consecutive 1's is transmitted. TE is
cleared during reset.

Transmit interrupt Enable. When set,
an IRQ2 interrupt is enabled when
TDRE is set; when clear, the interrupt
is inhibited. TE is cleared during reset
Receive Enable. When set, the P23
DDR bit is cleared, cannot be chang-
ed, and will remain clear if RE is subse-
quently cleared. While RE is set, the
SCI receiver is enabled. RE is cleared
during reset.

Receiver Interrupt Enable. When set,
an IRQ2 interrupt is enabled when
RDRF and/or ORFE is set; when clear,
the interrupt is inhibited. RIE is cleared
during reset.

Bit 5 TDRE

Bit 6 ORFE

Bit 7 RDRF

Transmit Data Register Empty. TDRE
is set when the Transmit Data Register
is transferred 1o the output serial shift
register or during reset. It is cleared by
reading the TRCSR (with TDRE set)
and then writing to the Transmit Data
Register. Additional data will be
transmitted only if TDRE has been
cleared.

Overrun Framing Error. If set, ORFE in-
dicates either an overrun or framing er-
ror. An overrun is a new byte ready to
transfer to the Receiver Data Register
with RDRF still set. A receiver framing
error has occurred when the byte
boundaries of the bit stream are not
synchronized to the bit counter. An
overrun can be distinguished from a
framing error by the state of RDRF: it
RDRF is set, then an overrun has oc-
curred; otherwise a framing error has
been detected. Data is not transferred
to the Receive Data Register in an
overrun condition. Unframed data
causing a framing error is transferred
to the Receive Data Register.
However, subsequent data transfer is
blocked until the framing error flag is
cleared.” ORFE is cleared by reading
the TRCSR (with ORFE set) then the
Receive Data Register, or during reset.
Receive Data Register Full. RDRF is
set when the input serial shift register
is transferred to the Receive Data
Register. 1t is cleared by reading the
TRCSR {with RDRF set), and then the
Receive Data Register, or during reset.

TABLE 6 — SCt BIT TIMES AND RATES
§51:580 4fg . 2.4576 MHz 4.0 Mhz 4.9152 MHz
) E 614.4 kHz 1.0 MHz 1.2288 MHz
ol o +16 26 ps/3B,400 Baud 16 us/62,500 Baud 13.0 xs/76,800 Baud
0 1 +128 208 ps/4.800 baud 128 us/7812.5 Baud 104.2 45/9,600 Baud
1 0 ~ 1024 1.67 ms/600 Baud$ 1.024 ms/976.6 Baud 833.3 us/1.200 Baud
1 1 + 4096 6.67 ms/150 Baud 4.096 ms/244 1 Baud 3.33 ms/300 Baud
*External (P22) 13.0 #s/76,800 Baud 8.0 /125,000 Baud 6.5 ps/153,600 Baud

*Using maximum clock rate

TABLE 7 — SCI FORMAT AND CLOCK SOURCE CONTROL

Clock Port 2
CcC1:cco Format Source Bit 2
00 Bi-Phase j Internal | Not Used
01 NAZ Internal | Not Used
10 NRZ Internal Output
1 NRZ External Input
25/40
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SERIAL OPERATIONS

The SCi is initialized by writing control bytes first to the
Rate and Mode Control Register and then to the
Transmit/ Receive Control and Status Register. When TE is
set, the output of the transmit serial shift register is con-
nected to P24 and serial output is initiated by transmitting a
9-bit preamble of 1's.

At this point ane of two situations exist: 1) i the Transmit
Data Register is empty (TDRE = 1), a continuous string of 1's
will be sent indicating an idle line, or 2} if a byte has been
written to the Transmit-Data Register {TDRE=0), it will be
transferred to the output serial shift register (synchronized
with the bit rate clock), TDRE will be set, and transmission
will begin.

The start bit (0), eight data bits (beginning with bit 0) and a
stop bit (1}, will be transmitted. If TDRE is still set when the
next byte transfer should occur, 1's will be sent until more
data is provided. In Bi-phase format, the output toggles at
the start of each bit and at half-bit time when a 1" is sent
Receive operatian is controlled by RE which configures P23
as an input and enables the receiver. SCI data formats are il-
lustrated in Figure 24.

INSTRUCTION SET

The EF6801/03 is upward source and abject code
compatible with the EF6800. Executiontimesof key instruc-
tions have been reduced and several new instructions have
been added, including a hardware muitiply. A list of new
operations added to the EF680Q instruction set is shown in
Table 1. .

In addition, two new special opcodes, 4E and 5E, are pro-
vided for test purposes. These opcodes force the Program
Counter to increment like a 16-bit counter, causing address
lines used in the expanded modes to increment until the
device is reset. These opcodes have no mnemonics

The coding of the first {or only) byte corresponding to an

executable instruction is sufficient to identify the instruction
and the addressing mode. The hexadecimal equivalents of
the binary cades, which result from the translation of the 82
instructions in all valid modes of addressing, are shown in
Table 8. There are 220 valid machine codes, 34 unassigned
codes, and 2 codes reserved for test purposes.

PROGRAMMING MODEL

A programming model for the EF6801/03 is shown
in Figure 10. Accumulator A can be concatenated with ac-
cumulator B and jointly referred to as accumutator D where
A is the most significant byte. Any operation which modifies
the double accumulator will also modify accumulator A
and/or B. Other registers are defined as follows:

Program Counter — The program counter is a 16-bit
register which atways points to the next instruction.

Stack Pointer — The stack pointer is a 16-bit register
which contains the address of the next available location in a
pushdown/pullup {LIFQ) queue. The stack resides in ran-
dom access memory at a location defined by the program-
mer.

Index Register — The Index Register is a 16-bit register
which can be used to stare data or provide an address for the
indexed mode of addressing.

Accumulators — The MPU contains two 8-bit ac-
cumulators, A and B, which are used to store operands and
results from the arithmetic logic unit (ALU). They can also be
concatenated and referred to as the D (double) accumulator.

Condition Code Registers — The condition code register
indicates the results of an instruction and includes the
following five condition bits: Negative (N}, Zero (2),
Overflow V), Carry/Borrow from MSB (C), and Half Carry
from bit 3 (H]. These bits are testable by the conditional
branch instructions. Bit 4 is the interrupt mask (1-bit} and in-
hibits all maskable interrupts when set. The two unused bits,
B& and B7, are read as ones.

FIGURE 24 — SCI DATA FORMATS

Qutput
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ADDRESSING MODES

Six addressing modes can be used to reference memory
A summary of addressing modes for alt instructions 1s
presented in Tables 9, 10, 11, and 12, where execution times
are provided in E-cycles. Instruction execution times are
summarized in Table 13. With an input frequency of 4 MHz,
E-cycles are equivalent to microseconds. A cycie-by-cycle
description of bus activity for each instruction is provided in
Tabie 14 and a description of selected instructions is shown
in Figure 25.

immediate Addressing — The operand or “immediate
byte(si” 1s contained in the following bytels) of the instruc-
tion where the number of bytes matches the size of the
register. These are two or three byte instructions.

Direct Addressing — The least significant byte of the
operand address is contained in the secend byte of the in-
struction and the most significant byte is assumed to be $00
Direct addressing allows the user to access $00 through $FF
using two byte instructions and execution time is reduced by
eliminating the additional memory access. In most applica-

tions, the 206-byte area is reserved for frequently referenced
data

Extended Addressing — The second and third bytes of the
instruction contain the absolute address of the operand.
These are three byte instrutions.

Indexed Addressing — The unsigned offset contained in
the second byte of the instruction is added with carry to the
Index Register and used to reference memory without
changing the Index Register. These are two byte instruc-
nons

Inherent Addressing — The operand(s] are registers and
no memory reference is required. These are single byte in-
structions.

Relative Addressing — Relative addressing is used only for
branch instructions. if the branch condition is true, the Pro-
gram Counter is overwritten with the sum of a signed single
byte displacement in the second byte of the instruction and
the current Program Counter. This provides a branch range
of ~126 to 129 bytes from the first byte of the instruction.
These are two byte instructions.

TABLE 8 — CPU INSTRUCTION MAP

OP MNEM MODE ~ #lloP MNEM MODE ~ #|[OP  MNEM MODE ~ /| OF MNEM MODE ~ wi| OP MNEM MODE ~ «
00 i [l"3a DES INHER 3 | 68 ASL INDXD & FIES CPX ol 5 2| oo SuB8 DIR 3 2
o1 NOP mHER 2 (35 1xs 3 1l|es  ROU 6 21190 usr s 2ffor cmee 32
0z - 3 36 PsHA 3 1flea ofc € 2|9 (bs 4 2f|p2  sges 3 2
0 37 PSHB 3 il|es - 9 STS ol ¢ 2l[03  apboo 5 2
04 LSRD 3 V] 38 PULX 5 6 NG 5 2|40 SUBA INDXD 4 2j| D4 ANDB k) 2
05 AasLD 3 1|l m1s s 1fjeo  Te 6 2l Aar rmPa 4 2jos  BTE ER
06 TAP 2 ALY ABX 3 1| s IMP 3 2| | a2 SBCA 4 2|| os 1DAB 3 z
07 TPA 2 Tt 38 AT a1 e LR INDXD B 2| | Aaa SUBD 6 2|| o7 STAB k] 2
08 INX 3 M3 PSHX 4 o NG ExTND &  3[[ A4 ANDA 4 2||be  €oRB 32
09 DEx 3 1ff; wmu wa e - AS  BITA a 2(|os  aoce 32
0A v 2 ] 3¢ wai L] 1] 12 - A6 LDAA 4 2|| DA ORAB 2 2
o8  SEV o[ sw 2 o]z com 6 A7 sTaa a 2[|os apDa 12
oc  cLe 2 1[40 wEGA 2 e LsR 6 AB  EORA a2 2|[pc Loo a 2
00 SEC 2 1ffar - FE A3 ADCA s 2{|oo st a2
0 Ccu PR | PP 76 ROR & 3||aa  omraa s 2lloe Lox a2
OF SEI 2 11 a3 COMA 2 RN ASA [3 31| aB ADDA [y 2] oF 5Tx IR 4 2
10 SBA 2 1| aa LSRA 2 || 28 asL & 3| Ac cPx 6 2[|e0 SUBB INDXD 4 ?
" cBA 2 1] s . 9 ROL 6 3||AD  JsR 6 2ffer CMP8 a 2
12 : 46 AORA 2 HIED DEC 3 3| [ aF DS 5 2||€2 SACB 4 2
13 47 ASRA 2 i e . AF 8% NDXD 5 2f[E3 ADDD 6 2
14 48 ASLA 2 1| e INC 3 3| BO EXIND & 3[|E4 ANDB a 2
15 i a3 RDLA 2w Tst 6 3|8 a4 3|es 8178 a 2
16 TAB 2 V(laa  OFca 2 | we IMP 3 3|82 4 3l|es -DAB a 2
17 T84 2 1|f a8 . 7 CLR LN 6 3|83 & 3iler STAB a2
. a4 NCA 2 ||ee  suea  mmen 2 2||e- a2 3||es  FoORe 42
19 DAA WNHER 2 1[jap  TSTA 2 1|8 omea D s 3lle9 apce 42
AL 4E i 82 SBLA s 2||8e 4 3|[Fa  DRAB a2
18 ABA wHER 2 14k CLRa 2 1||a3  sueo 1 3|87 a 3||es  apoB a2
" ° 50 NEGB 2 11| 8e ANDA B 2]|e8 4 3 |ec 100 5 2
10 s . 85 BI1A o2p| B9 4 3]JE0 81D 5 2
E 52 . 86 LoAA 2 2]|8a 4 3[{Ee 10X / 5 2
¥ - 53 come 2 )| e7 . BB a4 3fler 5Tx INDXKD 5 2
20 8RA REL 3 2i]sa LSR8 H 11| &8 FORA 2 2] B 3 1|{fo 5UBB FXTND 4 3
21 BRN 3 2ffss - 83 ADLA o 2f|eo & 3l cmee b ¢ 3
22 Bm 5 2||s6 RORB 2 1|[8a  ORaa : 2f|ee Lo s 3)ie2 secs 4 3
23 BLS 3 2f|s7  asms ¢ || 88  apDa o] e sTs £XTNDOS 3[[F3 ADDD 5
24 BCC 3 2||lss asie 2 || 8¢ cex wees 2 31Co suBe  MMED 2 2fFa aNOB 4 3
25 BCS k) 2 59 ROLB 2 + 80 BSH Q. n 2 ol CMPB 7 2§15 aiTe B 3
26 BNE 3 2 5A DECE 2 1 8¢ [RabY IMMED 3 3|2 SBCB 2 2|8 DaB 4 3
27 BEQ 3 2{lea - 8 - c3 ap00 2 3|le2 stam a3
8 BvC 3 2|[sc e 2 1f|ec  susa oA 3 2|lvra anom 2 2|8 eomrs R
9 BvS 3 2(isp  TsTB 7 (b9 cmea 1 vooflrs e :  2llre apce 43
24 BpL 3 2|l r y 97 SRLA ;o a|lee ipas R Y a3
8 BMIl 3 2|tsF  cume WMER 7 1[[93  suBO w2 $8  ADDB 4 3
2c .13 3 2 [{ 60 NEG INDXD & 2] 3a ANDA 3 2|8 FORB 7 2| Loe 5 3
2 et 3 2)er - 95 BITA 3 2||te  apce : 2fff0 s 5 3
2€ aGT 3 2 62 M 96 LDAA 3 2 A (ORAR 3 2|t LDX “ 3
26 BLE REL 3 2|63 com & 2[ler  sTaa 3 z{|r8  apDR o2 s EXTND w3
I TS INMER 3 1 64 (SR 6 2|l9s toma 3 2|fve oD EI |

NS 3 1 ]les - 99 ADCA 3y ooz o .

2 PulA s 1 |les  moR 6 20lea omaa 3 zlleo lox IMMED 3 3 UNDEFINED 0P £O0F

3 PULB 4 1|67 ASR NOXD 6 2198 ADDA 3z :

NOTES

1 Addressing Mades
INHER = Inherent
REL = Relative

2 Unassigned opcodes are indicated by *

INDXD = indexed
EXTND = Extended

DiR = Direct

3 Codes marked by "T" force the PC ta function as a 16-bit counter

27/40

THOMSON SEMICONDUCTEURS

101

IMMED = immedate

" and should not be executed
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TABLE 9 — INDEX REGISTER AND STACK MANIPULATION INSTRUCTIONS

Condition Codes
Immed| Direct | Index Extnd | Inherent| 5|4/13]2]1]0
Pointer Op ] M OP|~| #|OP|~ | #|OP|~ | #|OP|~| #[oP{ -] # Boolean/ H1I ziv|c
Arithmetic Operation
Compare Index Reg cPx__[8c[4a] 3lsc|s ] 2]|ac|6]2[ecle[ 3 X-M M+1 DO
Decrement Index Reg DEX 09[3[1]x-1+x eleole||[o]e
Decrement Stack Pntr DES 34|3|1[sP -1 =-SP ojejo|eo/ele
Increment Indéx Reg INX 08[3] 1]x+ 1 =X ole[e[{e]e
Increment Stack Pntr iNS 31|3|1[1SP+1 =SP oloje/oio]e
Load Index Reg LDX CE}3] 3|DEja | 2|€eE|5| 2] FE[S] 3 M =Xy, (M + 1) =X L AL] Rle
Load Stack Pntr LOS 8e|3{ 3|9E|4 | 2{AE[B | 2|BE|5| 3 M -=SP, (M + 1) =SSP [ 31 ] Rle
Store Index Reg $TX DFl4 | 2[eF|5]2|FF|5| 3 XH =M, XL =M + 1} (L] Rle
Store Stack Pntr STS 9F|4 ]12|AF|5 | 2{BF{5| 3 SPH =M, SPL =M + 1) ole R|l®
Index Reg — Stack Pntr XS 35[3|1|X -1 =~SP olojeoieee
Stack Pnir — Index Reg TSX 30|3]|1]|SP+ 1 =X [ A I
Add ABX 3AI3]1]B+X =X ols oje/oe
Push Data PSHX 3C{4]1iXL -Mgp. SP - 1 =SP o(ojo(e|o]e
Xy =Msp SP - 1 =-SP
Pull Data PULX 38|6|1|SP+ 1 =SP, Mgp =Xn ojiojo|ajoie
SP +1 =SP, Mgp = X{
TABLE 10 — ACCUMULATOR AND MEMORY INSTRUCTIONS
Accumulator and Immed Direct Index Extend Inhe Bool C Codes
Memory Operations MNE Opj|~ |#]|0p|~[#]|Op] ~ |#|Op] -~ [#[0p] ~ [#] Expression H] 1INl Z]|V]C
Add Acmitrs ABA 1B]2 [1]A+B =A eI
Add B to X ABX 3A] 3 |100B +X =X IR AN
Add with Carry ADCA|89]|2 |2[99|3|2]Aag[4 [2]Bala]3 A+M+C=A [ ]
ADCB|C9({22]|D9|3[2{€E9]4 [2]{Fo[4a]3 B+M+C~B ®
Add ADDA[8B|2 |2]9B| 3 | 2[AB[4 [2]BB]4 {3 A+M=—A )
ADDBICB|2 [2[DBI3[2|EB[4 J2]FB]4al3 B+M=A o
Add Double ADDD|C3/4 [3[D3{5|2]|€e3]|6 [2]F3]6[3 D+MM+1 =D ol e
And ANDAIS84|2 [2/94[3[2]A4]/4 [2][B4[4]3 A-M-=A L dK ) Ri®
ANDB|C4[2 [2|D4]3 | 2]E4[4 [2[Fa[a |3 B-M =B ol e Rl®
Shift Left, ASL 68(6 |2]78]6]3 - ol e
Arithmetic ASLA 48[ 2 | El‘ﬁJIlIEgﬂ el e
ASLB 58J2 11 ole
— Continued —
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TABLE 10 — ACCUMULATOR AND MEMORY iNSTRUCTIONS (CONTINUED}

Accumulator and Immed | Direct | Index Extend Inher | Bool C Codes
Memory Operati MNE 150~ 1 #10p] - | #}0p] ~ [#|Op] ~ | #|0p|~ [#] _ Expression AT VN[ Z[ V[ €
Shift Left Db! ASLD 053 |1 e e
Shift Right, ASR 6716 [2[77)6]3 - el @
Arithmetic ASRA @z GIIIIn-8 fefe
ASRB 572 |1 o * ele
Bit Test BITA !185]|2|2[/95|/3|2[AB]4 12|B5]4[3 A-M oo} Ri®
BITB |¢5]|2|2/{D5|3 |2[E5)4 |2|F5]4 (3 B-M ele]} Rle
Compare Acmitrs CBA 1112 [1]A-B (I 1K} 114
Clear CLR 6F|6 |2] 7F|6 [ 3 00 =M @|/®|R|S[RIR
CLRA 4F12 [1100 - A O|®|R|S|RIR
CLRB 5F{2 |1{00 =~B ® ®|R RIR
Compare CMPA[B1 (2 |2[91}]3[2]Aa1]4 ]2]B1]4]3 A-M [IE] }
CMPB|C1[2 |2]01|3 |2|E1]4 |2|Fi]|4][3 B-M ol e 11
1's Complement COM 63[6 [2}73]6}3 -~ M [ 1K R] S
COMA a3 2 [1[A=A ole R{S
COMB 53[2 [1]BE -8 oo R[S
Decimal Adj, A DAA 191 2 | 1] Adjbinary sumto BCD| @ | ® |
Decrement DEC 6A16 |[2[7A16]3 M-1-M [ JK] [ ]
DECA 4A1 2 [1JA -1 =A [JE] [ 2
DECB 5A12 |1]B-1 -8B ol [ ]
Exclusive OR EORA |8812 [2]98|3 |2|AB8[4 [2]|B8|43 A D M=A ole Ri®
EORB [C8}2 [2]|0B|3 |2|EB[4 [2]|FB|4 |3 B@® M-=B el Rle
Increment INC 6C[{6 [2]7C|6(3 M+1 =M o[ O
INCA 4C[ 2 {1JA+1 =A e s ]
INCB 6C{2 {1|B+1 =8 [JN] [ ]
Load Acmitrs LDAA [86]2 12|96]|3 [2|A6/4 |2|B6|4 |3 M =A [N R|®
LDAB [C6]2 |2[D6|{3 [2|E6[4 |2|F6[4 |3 M -B [AR] Rl ®
Load Double LDD [cC|3 {3|DC{4 [2|EC]|H j2]FC|5{3 MM+ 1 =D o0 Ri®
Logical Shift, LSL ) 6816 [2{78{6]3 o|le J]
Left LSLA 48[z 1 El<ﬂffl]ID<—n e® [
LSL8 58|12 i1 I o0 e|®
LSLD 05]3 |1 el
Shift Right, LSR 6416 [2]74]6}3 — ®|®|R
Logical LSRA a2 [) -={IITITA [e]e]r
LSRB 54{2 N i o(®iR
LSRD 0413 )1 ole|R
Multiply MUL 3Dl10J1{AXB=D HEILIKIKE)
2's Complement NEG 60]6 [2[70] 63 00 M =M QD [N
(Negate) NEGA 40| 2 |1[00 A=A oo i
NEGB 50[2 |1]00 - B =8 ol [l
No Operation NOP 01]2 J1jPC+1 =PC ALK I )
Inclusive QR ORAA[BA2 [2{9A]|3 |2|AA]4 [2]|BA[4 |3 A+M-=A ol ® i BRD
ORAB |CA 2 |2 |DA[3 [2]ea]a [2]FA]4 |3 B+M =B ODHRLRD
Push Data PSHA 36]3 J1]A =—Stack oleje/eie]e
PSHB 37| 3 {1{ B =Stack ALK IK I )
Pull Data PULA 32| 4 [ 1] Stack —A ojojo/oje|e
PULB 33{4 | 1] Stack -8 ojo|0|a [ ]
Rotate Left ROL 6916 [2]|79]6 |3 ) [N
ROLA 4912 |1 *B
ROLB 59(2 |1 ole]}
Rotate Right ROR 666 [2[7616]3 e o|lef
RORA 46(2 |1 p-OIOIOn-o (ol e
RORB 5612 |1 v 0 ele
Subtract Acmitr SBA 10(2 |1}jA-B ~A [ JE)
Subtract with SBCA 822 [2]92[3 [2]A2]4 [2]B2[4 |3 A-M-Cw=A ele
Carry SBCB (€22 [2}D2|3 |2]E2|4 |2 [F2[4 {3 8-M-Cc=-8 ol e
Store Acmitrs STAA 9713 [2]A7]4 |2]B714 |3 A ~M ele Ri®
STAB D7|3 |2|E7|4 |2[F7]|4 |3 8 =M el e Ri®
STD DD{4 |2[€ED|5 |2[FD[5 |3 D=-=MM+1 ele Rl®
Subtract SUBA [80]2 [2[/90[/3 |2]A0|4 |2(BD|4 |3 A-M=A [IR) }
SUBB [CO|2 |2]|DO|3 j2|EO[4 |2]|FO]4 |3 B-M =B ole J]
Subtract Double SUBD [83 |4 [3]93]5 [2[A3{6 [2|B3|6 |3 0O-MM+1 =D o ® {
Transfer Acmitr TAB 162 [1]A~=B ofo]1 Rl e
TBA 17]2 [1{B =A el e Rl ®
Test, Zero or ST 6D|6 |2(7D|6 |3 M - 00 a0 R| R
Minus TSTA 4D| 2 [t|A - 00 ele R|R
TSTB 5D12 [1]B-00 el e Rl R

The Condition Code Register notes are listed after Table 12.

THOMSON SEMICONDUCTEURS
103

29/40




EF6801 « EF6803

TABLE 11 — JUMP AND BRANCH INSTRUCTIONS

Cond. Code Reg.

Direct | Relative | Index Extnd | Inherenty 6l4|aj2t1f0

Operations Mnemonic [OP|~|# |OP|~{ #|OP|~| #loP[- [#[orP]~ 4 Branch Test Hl1IN]Z|V|C
Branch Always BRA 201312 None ([ ALACIX LK)
Branch Never BRN 21|32 None LA LALIE 2L L]
Branch If Carry Clear BCC 24(312 c=0 oo elo|e|e
Branch If Carry Set BCS 25(3|2 c=1 oolelo|ele
Branch If = Zero BEQ 271312 Z=1 LALALIEA LI
Branch f > Zero BGE 2C1312 N®V =0 oioioje|e|e
Branch If > Zero BGT 2E13 |2 Z+(N®V) ®ioole|e|e
Branch If Higher BHI 22132 C+Z=0 olojeie|o|e
Branch if Higher or Same BHS 24132 c=0 (IR ILIR L AK]
Branch if < Zero BLE 2F[3]2 Z+(N®V) oleo|oje|oje
Branch it Carry Set BLO 25132 C=1 (AL AL AR IR 2R ]
Branch If Lawer Or Same 8LS 23312 C+2Z2=1 o'o/0oeieie
Branch If << Zero BLT 20|13 |2 N@&V =1 ooleo|eioje
8ranch If Minus BMI 2B|3 ]2 N = (ALALIE I
Branch If Not Equal Zero BNE 26|32 u 2:=0 [ ZLACIC IR
Branch If Overflow Clear BvC 28|32 V= e/0 /0000
Branch if Overflow Set BVS 2913 (2 V=i e, 0/0j0i0|e
Branch If Plus BPL 2A13 |2 N=0 o|o 0o|w|o|e
Branch To Subroutine BSR 806 |2 See Special LALALIEILI0]
Jump JMP 6E|3|2{7E|3(3 sODEfaUUHS' LAL A BN AL B ]
Jump To Subroutine JSR an[s}2 AD|672(BD]6]3 Figute 26 200000
No QOperation NOP Q172 11 ojojojo (0|0
Return From Interrupt RTI asno ’ ‘ ' ’ ' '
Return From Subroutine RTS 39]5 [1|{ See Special e|se[efe]e
Software interrupt Swit 3Fp21 ggf“::(%ns ®|s|e|e|w|e
Wait For Interrupt WA 3E9 |1 LALICAE AL BT )

TABLE 12 — CONDITION CODE REGISTER MANIPULATION INSTRUCTIONS

Cond. Code Reg
Inherent 5|4f3f211]0
Operations Mnemonic | OP # | Boolean Operation HlI|NZIV](C
Clear Carry cLe oc|2|1 0 =~C oleo|jo/o|e|R
Clear interrupt Mask CLi OE[2] 1 [l ®|Rie|leo|eoje
Clear Overflow CLv OA[2| 1 0=V oje|®®iR@
Set Carry SEC obf2] 1 1 =C LAUIEIE I IR
Set Interrupt Mask SEi OFf211 1 =1 o(S|eje|e|e
Set Overflaw SEV oBl2{1 1 =V o|o|o|®S|e
Accumulator A =CCR TAP 06(2]1 A = CCR T
CCR = Accumulator A TPA 07|21 CCR = A oleojojo|oje

LEGEND

OPOperation Code {Hexadecimat)
~ Number of MPU Cycles
Msp Contents of memory location pointed to by Stack Pointer

Arithmetic Plus
Arithmetic Minus
Boolean AND
Arithmetic Multiply
Boolean inclusive DR

O+ x@ ' +

Complement of M
« Transfer Into

0 Bit = Zero

00 Byte = Zero

Boolean Exclusive OR

Number of Program Bytes

CONDITION CODE SYMBOLS
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H Half-carry from bit 3
Interrupt mask
Negatve (sign bit)
Zera {byte)

Carry/Borrow from MSB
Reset Always

Sel Always

Atfected

Not Affected

Cverflow, 2's complement
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TABLE 13 — INSTRUCTION EXECUTION TIMES IN E-CYCLES
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CBA
CLC
cL
CLR
CLv
CMP
COM
CPX
DAA
DEC
DES
DEX
EOR
INC
INS
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SUMMARY OF CYCLE-BY-CYCLE OPERATION

Table 14 provides a detailed description af the informatian
present on the address bus, data bus, and the read’ write
(R/W) line during each cycle of each instruction

The information is useful In comparning actual with ex
pected results dunng debug of both saftware and hardware
as the program is executed The intormation is categorized in
groups according to addressing mode and number of cycles

per mstruction  In general, instructions with the same ad
dressing mode and number of cycles execute In the same
manner. Exceptions are indicated in the table

Note that duning MPU reads of internal focations, the
resiltant value will not appear on the external data bus ex
cept in mode 0. “High order” byte refers to the most
significant byte of a 16-bit value

TABLE 14 — CYCLE-BY-CYCLE OPERATION {Sheet 1 of 5)

Address Mode and J [ Cycle l R/W
Instructions Cycles| ¢ Address Bus Line Data Bus
IMMEDIATE
ADC EOR 2 t (peode Address H Opcode
ADD LOA 2 Opcode Address + 1 1 Operand Data
AND ORA
BIT SBC
CMP suB
LDS 3 1 Opcode Address i Opcode
LDX 2 Opcode Adaress + 1 1 Operand Data iHigh Order Byter
LDD 3 Qpcode Address + 2 1 Operand Data 1Low Order Bytel
CPX 4 1 Opcode Address 1 Upcode
SUBD 2 Opcode Address + 1 1 Operand Datas iHigh Order Byte?
ADDD 3 Opcode Adgdress + 2 i Operand Data (Low Order Byte!
4 Address Bus FFFF 1 Low Byte of Restart Vector
DIRECT
ADC EQR 3 t Opcode Address ! Opcode
ADD L DA 2 Qpcodc Address+ 1 1 Address of Operand
AND ORA 3 Address of Operand 1 Operand Data
BT SBC
cmpP SuUB
STA 3 1 Cprode Address 1 Opcodie
2 Opcode Address+ 1 1 Destination Address
3 Destination Agdress Q0 Data from Accumuistor
L3S 4 i Opcode Address 1 Opcode
LDX 2 Opcode Address + 1 1 Address of Dperand
LOD 3 Address of Operand 1 Operand Data tHigh Order Bytet
4 Operand Address + 1 3 Operand Data (Low Order Byte}
STS 4 1 Opcode Address 1 Qpcode
STX 2 Opcode Address + 1 1 Address of Operand
STD 3 Address of Operand 0 Register Data (High Order Byte)
4 Address ot Operand + 1 il Register Data {Low Crder Byte)
CPX 5 1 Opcode Address 1 Opcode
SUBD 2 Opcode Address + 1 1 Address of Operand
ADDD 3 Operand Address 1 Gperand Data (High Order Byte)
4 Operand Address + 1 1 Gperand Data (Low Order Byte)
5 Address Bus FFFF i Low Byte of Restart Vector
JSR 5 1 Opcode Address 1 Opcode
2 Dpcode Address + 1 1 Irrelevant Data
3 Subroutine Address 1 First Subroutine Opcode
4 Stack Pointer 0 | Return Address {Low Order Bytel
5 Stack Pormnter -1 0 Return Address tHigh Order Byte)
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TABLE 14 — CYCLE-BY-CYCLE OPERATION (Sheet 2 of 5)

Address Mode and Cycle R/W
Instructions Cyclesl # Address Bus Line Data Bus
EXTENDED
JMP 3 1 Opcode Address 1 Opcode
2 {pcoce Address + 1 1 Jump Address tHigh Order Byted
3 Opcode Address + 2 1 Jump Address tLow {rder Byta:
ADC EOR 4 | Opcode Address 1 Opcode
ADD LDA 2 Cpcode Address + | 1 Address of Operand
AND ORA 3 Opcode Address + 2 1 Address of Operand it ow Origen Bo
BtT SBC 4 Address ot Operand b Operand Data
CMP SUB
STA 4 1 Qpcode Address 1 Opcode
2 Opcode Aadress + 1 1 Destination Address tHigh Order Byte:
3 Opcode Address + 2 ' Desunaton Address ii ow Craer By
E) Operand Destnation Address U Data from Accumulator
1DS 5 1 Opeode Address 1 Opcode
L% N CGpeode Address + 1 1 Address ot Operand tHigh DOrdes By tei
LoD 3 Opeode Address + 0 N Address of Uperand 't os Order By
Bl Address of Operang ! Uperand Data 1High Order 8y 1e-
b Address ot Uperarg » 1 Operand Data 1Low Order Byt
STS o 1 Qpeade Address Upcode
S5Tx A Vprode Addess + 1 Aagress of Operdnd High e By e
SID 3 Oprode Address + . Aduress of Operand Lo Urder By te!
4 Adidress of Operana O Uperand Data tHigh Qrgen Bute
5 Address of Upendng « N perand Daty wlow O-der Byt
ASL LSR 6 ! Vpeade Adiiess ! [QISNARA
ASR NEG ¢ Opoade Address + Addiess of Jperand  High Order B et
CLR ROL 3 Upcode Address « Sddress o Operand con Cider By et
com ROR 4 Address of Operamd 1 Vartent Operand Data
DEC TST= 5 Addr Bus FFHE Cow Byte of Restart vector
INC € Address ot Qperandg il Ny Operana Data
CPX 6 1 Opcode Address 1 Upcode
SUBD 2 Opcade Address + 1 i Qperand Address veligh Order Ry ter
ADDD 3 Opcode Address + 2 ! Qperand Address LLow Order By tet
4 | Operand Address 1 Operand Data tHigh Order Bytel
b Operand Address + 1 1 Operand Datd (Low QOrder By te)
6 | Address Bus FFét 1 tow Byte of Restart Vector
JSR 6 1 Opcode Address 1 Opcode
2 | Opcode Address+ 1 1 Address of Subrostine iHigh Order By te
3 | Opcode Address + 2 1 Address of Subrouting (L aw Urder Byte-
4 | Subroutine Starting Address 1 Opcode of Next tnstruction
5 | Stack Pointer 0 Return Address (Low Urder Bytet
& Stack Pointer -1 0 Return Address (High Order Byte!

* 15T does not perform the write cycle dunng the sixth cycle The sixth cycle 1s anather address bus - SFFFF
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TABLE 14 — CYCLE-BY-CYCLE OPERATION (Sheet 3 of 5}

Address Mode and Cycle RIW
Instructions Cycles| # Address Bus Line Data Bus
INDEXED
JMP 3 1 Opcode Address 1 Opcode
2 Opcode Address+ 1 1 Offset
3 | Address Bus FFFF 1 Low Byte of Restart Vector
ADC EOR 4 1 Opcode Address 1 Opcode
ADD LDA 2 Opcode Address + 1 1 Offset
AND ORA 3 Address Bus FFFF 1 Low Byte of Restart Vector
BIT SBC 4 Index Register Plus Dffset i Operand Data
CMP SuUB
STA 4 1 Opcode Address 1 Opcode
2 | Opcode Address +1 1 Offset
3 Address Bus FFFF 1 Low Byte ot Restart Vector
4 Index Register Plus Offset 0 | Operand Dsta
LDS 5 1 Opcode Address 1 Opcode
LDX 2 Opcode Address+ 1 i Ottset
LOD 3 Address Bus FFFF i Low Byte of Restart Vector
4 Index Register Plus Otfset 1 QOperand Data (High Order Byt
5 Index Register Plus Offset+ 1 1 Qperand Data (Low Order Bytel
STS 5 1 Opcode Address 1 Opcode
STX 2 Opcode Address + 1 1 Offset
STD 3 Address Bus FFFF i L ow Byte of Restart Vector
4 Index Register Ptus Offset 0 Operand Data (High Order By te)
5 Index Register Plus Offset + 1 0 QOperand Data (Low Order Bytet
ASL LSR 6 i Opcode Address 1 QOpcode
ASR NEG 2 | Opcode Address + 1 1 Offset
CLR ROL 3 Address Bus FFFF 1 Low Byte of Restart Vector
COM ROR 4 Index Register Plus Offset 1 Current Operand Data
DEC TST* 5 Address Bus FFFF 1 Low Byte of Restart Vector
INC [¢] index Register Plus Offset 0 New Operand Data
CPX 6 1 Opcode Address 1 Opcode
SUBD 2 | Opcode Address + 1 1 Offset
ADDD 3 Address Bus FFFF 1 Low Byte of Restart Vector
4 index Register + Otfset 1 Operand Data (High Order Bytel
5 | index Regster + Offset+ 1 1 Operand Data {Low Order Byte)
6 Address Bus FFFF Low Byte of Restart Vector
JSR 6 1 Opcode Address 1 Opcode
2 Opcode Address + 1 1 Oftset
3 Address Bus FFFF 1 Low Byte of Restart Vactor
4 Index Register + Offset 1 First Subroutine Opcode
4] Stack Pointer 0 Return Address {Low Qrder Bytel
6 Stack Peinter—1 0 Return Address {High Order Byte!

*TST does not perform the write cycle during the sixth cycle. The sixth cycle is anather address bus = $FFFF
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TABLE 14 — CYCLE-BY-CYCLE OPERATION (Sheet 4 of 5)

Address Mode and Cycle R/W
Instructions Cycles| # Address Bus Line Data Bus
INHERENT
ABA DAA SEC 2 1 Opcade Address 1 Opcode
ASL DEC SEI 2 Opcade Address + 1 1 Opcode of Next Instruction
ASR INC SEV
CBA LSR TAB
CLC NEG TAP
CLl NOP TBA
CLR ROL TPA
CLv ROR TST
COoMm SBA
ABX 3 1 Opcode Address 1 Opcode
z Opcode Address + 1 1 Irrelevant Data
3 Adaress Bus FFFF 1 Low Byte of Restart Vectar
ASLD 3 1 Opcode Address 1 Opcode
LSROD 2 Opcode Address + 1 1 irrelevant Data
3 Address Bus FFFF 1 Low Byte of Restart Vector
DES 3 1 Opcode Address 1 Opcode
INS 2 Opcode Address + 1 1 Opcode ot Nex1 Instruction
3 Previous Stack Pointer Contents| 1 irrelevant Data
INX 3 1 Opcode Address 1 Opcode
DEX 2 Opcode Address + 1 1 Opcode af Next Instruction
3 Address Bus FFFF 1 Low Byte ot Restart Vector
PSHA 3 1 Opcode Address 1 Opcode
PSHB 2 Opcode Address + 1 1 Opcode of Next Instruction
3 | Stack Pointer O | Accumnulator Data
TSX 3 1 Opcode Address t Opcode
2 Opcode Address + 1 1 DOpcode of Next tnstruction
3 | Stack Pomnter 1 Irrelevant Data
TXS 3 1 Opcode Address 1 Dpcade
2 Opcode Address + 1 i Opcade of Next Instruction
3 Address Bus FFFF 1 Low Byte of Aestart Vector
PULA 4 1l Opcode Address 1 Opcade
PULB 2 Opcode Address + 1 1 Opcode of Next Instruction
3 Stack Pointer 1 Irretevant Data
) Stack Pointer + 1 i Operand Data trom Stack
PSHX 4 1 Opcode Address 1 Opcode
2 Opcode Address + ¥ 1 Irrelevant Data
3 Stack Pointer Q@ index hegister (Low Order Byte)
4 Stack Pointer — 1 0 | index Register (High Order Byte)
PULX 5 1| Opcode Address 1 | Opcade
2 | Opcode Address + 1 1 Irrelevant Data
3 Stack Pointer 1 irrelevant Data
4 Stack Pointer+ 1 1 Index Register (High Order Byte)
5 Stack Pointer + 2 1 Index Register (Low Order Byte)
ATS 5 i Opcode Address 1 Opcade
2 Opcode Address+ 1 1 Irrelevant Data
3 | Stack Pointer 1 trrelevant Data
4 Stack Pointer + 1 1 Address of Next tnstruction (High Order Byte}
5 Stack Pointer+2 1 Address of Next Instruction (Law Order Byter
WAL g 1 Opcode Address 1 Opcode
2 Opcode Address+ 1 1 Opcade of Next Instruction
3 Stack Pointer Q Return Address {Low Order Byte!
4 Stack Pointer -1 J Return Address (High Crder Bytel
5 Stack Pointer—~ 2 a Index Register {Low Order Byte)
6 | Stack Pointer -3 a0 | index Register t+igh Order Bvtel
7 Stack Pointer - 4 a Contents of Accumulator A
8 | Stack Pointer-5 Q| Contents of Accumulator B
9 | Stack Pointer—6 Q0 | Contents of Condition Cade Register
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TABLE 14 — CYCLE-BY-CYCLE OPERATION (Sheet 5 of 5}

Address Mode and Cycle R/W
Instructions Cycles| # Address Bus Line Data Bus
INHERENT
MUL 10 1 Opcode Address 1 Opcode
2 Opcode Address + 1 1 Irrelevant Data
3 Address Bus FFFF 1 Low Byte of Restart Vector
4 Address Bus FFFF 1 Low Byte of Restart Vector
5 Address Bus FFFF 1 Low Byte of Reslart Vector
6 ! Address Bus FFFF 1 Low Byte of Restart Vector
7 Address Bus FFFF 1 Low Byte of Restart Vector
8 | Address Bus FFFF 1 Low Byte of Restart Vector
9 Address Bus FFFF 1 Low Byte of Restart Vector
10 | Address Bus FFFF 1 Low Byte of Restart Vector
RTI 10 1 Opcode Address 1 Opcade
2 Opcode Address+ 1 i Irrelevant Data
3 Stack Pointer 1 trrelevant Data
4 Stack Pointer+ 1 1 Contents ot Conditon Cade Register from Stack
5 | Stack Pointer+ 2 1 Contents of Accumulator B from Stack
6 Stack Pointer+3 1 Contents of Accumulator A from Stack
7 Stack Painter+4 1 Index Register from Stack (High Order Bytel
8 Stack Painter+5 1 Index Register from Stack 1Low Order Byte)
9 Stack Painter+6 1 Next Instruction Address from Stack (High Order Bytet
10 | Stack Painter + 7 1 Next instruction Address from Stack ILow Order Bytel
SWi 12 1 Opcode Address 1 Opcode
2 | Opcode Address+ 1 1 Irrelevant Data
3 Stack Pointer 0 | Return Address [Low Order Bytel
4 Stack Pointer— 1 0 Return Address {High Order Byte)
5 | Stack Pointer -2 0 Index Register (Low Order Bytel
6 Stack Pointer - 3 0 Index Register tHigh Order Bytel
7 Stack Pointer -4 0 Contents of Accumulatar A
8 [ Stack Pointer-5% 0 | Contents of Accumulatar B
9 | Stack Ponter-6 0 | Contents of Condition Code Register
10 | Stack Pointer- 7 1 Irrelevant Data
1 Vector Address FFFA (Hex) 1 Address of Subroutine iHigh Order Bytei
12 | Vector Address FFFB (Hex) 1 Address of Subroutine (Low Order Bytel
RELATIVE
8CC BHT BNE BLO 3 1 Opcode Address 1 Opcode
BCS BLE BPL BHS 2 Opcode Address + 1 1 Branch Offset
BEQ BLS BRA BARN 3 | Address Buss FFFF 1 Low Byte of Restart vector
BGE BLT BvC
BGT BMI BVS
BSR 6 1 Opcode Address i Opcode
2 Cpcode Address + 1 1 Branch Otfser
3 Address Bus FFFF 1 Low Byte of Restart Vector
4 Subroutine Starting Address 1 Qpcode of Next Instruction
5 Stack Pointer 0 Return Address (Low Order Bytel
6 Stack Pointer -1 0 Return Address (High Order Byte)
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These specifications are subject to change without notice.
Please inquire with our sales offices about the availability of the different packages.
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The iformation moulied when o
i disted Belony The BORK
HOMSON SEMICONDLU
EEDOS/MDOS” disk fi
Toommtan o BOA D I
contact yaus local THON
reprasentativ or (st

St acustu

to f
TLU

[

EPROMs

Twe 2708 or one 2716 type LPROMs. prograri-
med with the customaer proaran: positive logic sense for
adedress and datal, may be submitted forpattern generation
Tt FPROM must be clearly marked o indicate which
FPROM corresponds 1o which address space. The ecom
mended marking procedure s illustraied below

/o
wxx xxX
F806 FCO0

K e il

Atrer ine EPRONY
conauntve 1C v
Sty retoar
VERIFICATION MEDIA

Al orginal patters meid (EPRCMs o opes aiskd are
ortractua purposes and are not returmed A cor-
of the ROM code wt pe generated ard returned
gy with a listng venficator forn Tre asueg srould e
tharoughy checkes ard the ver boanor for corrpletend
signeda, and  retwrmed  to THOMSON  SEMICGNDUC
TEURS. The signet verification form constitutes the

> mdrked | Treey 3

anrag serL

3y, e

Whenover ordering a custom ML s required
tve o THOMSON SEMICONDL CTEURS dist
sheet™ 10 your local THOMSOM

ORDERING INFORMATION

[Pl cement for ore e of the customer mask

MSON SEMICONDUCTEURS wilt pro-
PROM from the data file used 10 create
omiask and ard in the verification process

ROM VERIFICATION UNITS (RVUs)

- e

LsTertar g e cusiorer s HOM pavere wii be

©tor program venficanor These yaits wt Bave beer

" e pUrpose o
«are Jsually oo
{ ariyoat o room
RYs are inc uded « the
e pacts The BVULs are
ON SEMICONDUC-
1l shiould be discarged

57 the custom rmdsk but

cerficater ary For expedieroy th
packaged noCeran
e ara b ovolts Th
rask charge ard are ot pesd
i quarantecd by TH
N Cuality  Assu
atter venfication is comp

FLEXIBLE DISKS

Ther ol sk miedia submitted must be single-sided, EFDOS!
MDOST compatible fluppies
The customer must write the binary file name and compa-
Ny neoan the disk with a felt-tp-pen. The minimum
EFDOS/MDOSY systern filus, as well as the absolute
binary otyect file (Filename L0 type of fidej from the
6801 cross assernbler, must be on the disk. An object file
miade from a memory dump usi the ROLLLOUT com-
mansd s also acceptab Consider submitting & source
Listing as weall as the following files @ filename (LX (DEVI-
CEEXORciser toadanle format) and filename SA {ASCHI
Saurre Codel. These files will of course be kept confiden-
sl and are used 1) 1o speed up the process in-house if any
vrablems arise, and 21 to speed up the user-to-factary
interface 1 the user finds any software errors and needs
o guickly  from THOMSON  SEMICONDUC-
Mory reprasentatives

i35 THOMSON SERICONDJCTEURS® Disk
Sperating System avaidlanle on development systems
as DLVICE,

MDOS* is MOTOROLA's Disk Operating System available
undevelopment systerns such as FXQRciser,

n

*Requires prior factary approval

piease Lontaet your [oedl THOMSON SEMICONDUCTELRS represesta
ritiator andiar complete and send the o
MICONDUCTEURS representative

tachod "MCLU custamer ordaring

ORDERING INFORMATION

‘ EF6803 1PV |
Device ‘ I Screening level
Package Oper. temp.
The table below y shows ail i suffix inati for k perating and ing
Ievel. Other possibilities on request.
PACKAGE QPER. TEMP. SCREENING LEVEL
DEVICE
[+ J P FN i v M Std D G/B B/B
L] [ ] L ] L
1.0 MHz EF6801/03
[ ] [ ] ®
EF6803 L] L) [ ]
[ ] [ ] ® L ]
125 MHz EF6801/03-1
[ ] L ] [ ]
EF6803-1 L] [ ] [ ]
EF68A01/03 L] * [ ]
1.5 MHz
EF6BA03 . ® [
2.0MH2z EF68BOY03 L] [ ] ®
Examples : EF6BO1P, EF6801FN, EF6801PV, EF6803CV
Package : C: Ceramic DIL, J: Cerdip DIt, P: Plastic DIL, E: LCCC, FN: PLCC.
Oper. temp.: L*: 0°C to +70°C, V: —40°C to +85°C, M: —55°C to +125°C, *: may be omitted.
Screening level : Std : {no-end suffix}, D : NFC 96883 levei D,
G/B: NFC 96883 level G, B/B: NFC 36883 level B and MIL-STD-883C level B.

E XORciser is a registered trade mark of MOTOROLA Inc.

THOMSON SEMICONDUCTEURS
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EF6801 FAMILY — MCU CUSTOMER ORDERING SHEET

Commercial reference : (E F |68 | | L]

Customer's marking |

117 characters max

Application

ROM capacity required bytes

Temperature range :

0 6°Cto + 70°C

0O -40°C 10 + 85°C
0 —40°C to + 105°C *

Package :

[ Plastic
O rpLCC

Customer name :
Company
Address

Phone

Specification reference :
O THOMSON SEMICONDUCTEURS reference
0J Special customer data reference*

Number of interrupt vectors :

Quality level :

Gstp
Ob
[ Other * (customer's quality specification ref. :

Software developed by :

0 THOMSON SEMICONDUCTEURS application lab.
[} External lab.
[J Customer

PATTERN MEDIA {a listing may be supplied
in addition for checking purposes) :

[0 EPROM Reference :

0 EFDOS/MDOS™ disk file {DEVICE/EXORCciser}
a 8" floppy
D 5" 1/4 floppy

O Other”

* Requires prior factory appraval

OPTION LIST :

— Internal max. clock frequency :
£11.0MHz

U 1.25 MHz

0 1.5 MHz

0 2.0 MHz

Yearly quantity forecast :

® start of production date :
¢ for a shipment period of :

CUSTOMER CONTACT NAME :

DATE :

SIGNATURE :
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