/> 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=PpsiTa+273°C)+ 8 a0PD2 13)

Where K is a constant pertaining to the particular part. K can be deterrmined from equation 3 by measurning Pp fat equiltbrium)

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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MAXIMUM RATINGS

Trs devie contans crcuitry 10 protect the in-

Rating Symbol Value Unit
~ g Puts aga st damage due "0 nigh statc voitages
Supply Valtage vee e v > eectng hields, however 1rs advised that ro-
Irput Veltage Vin w0 " md precaulions be taker tn avoid apphcation of
Operating Temperature Range itage igher 1man maximum rated vollages
EFBSO1/03, EFEL01/031 E irmpedarce circut For proper opera-
FOB0T/03 EFTEOI3 1V sri T4 N Terded inat ¥ in and Vout be con
Fr6801/03 EF6801/03 1 - A suttix BN strained ¢ 1he "aﬂgf’ vS}SS‘\‘\/UIO'VUUI’s\'ﬁCC
Storage Temperatare Range rqg { !Jvﬂ[‘)lus;d{l":I\EC“?”‘ ‘,bh 8{'\\}&"08(1' Dy _fonnectra
HUNUSE puls o eitrer Vo or Vs
THERMAL CHARACTERISTICS
Characteristic Symbol [ Value Rating
Thermal Resstanc.
Plast Bin o
1 ce 100
CONTROL TIMING ¢ - ShEONGy 0 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 fx1a ap | zelso] 20 tec 20 [ao [y
Eatera Oscriates Frequency 40 40 120 |50 ] 20 {6Q | 2C |80 | MHz
Coysta Osevlator Start Up T . w0 00 0c 00| s
St Setur: T PCS 1/0 140 _ 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 [Vgou+40 Voo [Vgg-40| Voo
Giher Inpats Ve 1 Voo Wsge220 Voo |VWss-72 Voo v
Trpat Lew Voltage Allnputs vy vey U3Vsg+ C8Vgg 03Ngg+08vgg (3 ¥
Ipat Load Cureart Part4 o8
Wy DtoZawv S0 s 10 ma
Inpat Leakage Carrent
Vin=0tobh 2hv: NMLIROT RESET " A 5¢ 51 i
Hi 2 10 Statet trput Current
Vin: UHto2 4v) Ports 1.2 and 3 gy el 2C 20 s
Qutput High Voltage
fiload - - BBuA Vee MYk Bort A SC1.SC2 | Vo Vgg - 24 g5 2 v
siLgag= - 1M pA, Ve = Mind Other Uutputs - §5-24 s6+ 2 -
Cutput Low Voltage
1 pad=2.0mA, Voo = Mini All Qutputs VL 55 + 0.5] 55+ 06 - /s5+06 v
Darlingtan Drive Current {Vg = 1.5 V) Port 1 1OmM IS 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 475 525 475 525 475 525 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 | EFBBA01 EF68801
Characteristics Symbol | EF6803 EFG803-1 | EF68A03 | EF68B03 | 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 053 Negative Transition 10SD1 350 - 350 - 300 - 250 ns
Delay Time, Enable Positive Transition to 053 Pasitive Transition 10SD? - 350 - 350 - 300 - 250 | ns
Delay Time, Enable Negative Transition to Penpheral Data Vahid tPWD - 350 350 - 300 - 250 | ns
o awos | [0 7o e ] [z
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
+ MPLU Read f
E J ’\ 3
'POSU T

1POH

1CMOS
P10-P17 'PWO
P20-P24 ( oo v *1 £ ——-07Vvee
< ata Vahd .
P40-P47 L s
Inputs (PDH All Data o Vald
'POSU Port Outpu's ata Valn
P30-P37 Data Valid
Inputs*®
NOTES:
“Port 3 Non Latched Operation (LATCH ENABLE  0) ; ;‘O"‘az::::‘tfsb"zsl'Z's'z;"““”ed for Port 2 1o feach 0.7 Vee
o
3 Port 4 cannot be pulled above Ve
FIGURE 4 - PORT 3 OUTPUT STROBE TIMING FIGURE 5 — PORT 3 LATCH TIMING
(EF6801 SINGLE-CHIP MODE) (EF6801 SINGLE-CHIP MODE)

r MPU arcess of Port 37

I
N N 3
s PWIS
Address (50006} >< x
Bus

adlal

> 10501 > |=tosD2

S

P30-P37
Inputs

wl

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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BUS TIMING {See Notes 1 and 2)

dent. N EF6801 | EF6801-1 | EF68A01 | EF68BO1 )
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” taynm ] 200 — 150 - 15 - 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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See Nate 4 F—
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29
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Addr/ Data W
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Muxed —
(26’
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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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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)

j] Stack Pointer {SP}

|\5 PC

0] Program Counter I1PC)

7

D

| 1 | 1 | H| i |N | ZI A . 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
iModes O through 71, the L6803 provides two operaiing
modes (Mades 2 and 31 The operating modes are Fird-

e selectahlo and determine the device memaory map, i

nfiguration of Port 3, Port 4, 5C1, 5C2, and the physica

e
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

Non-Multiplexed is Mode 5 and the remaining five are Ex-
panded Multiplexed modes. Table 2 summarizes the
characteristics of the operating modes

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 to memory and leaves the sum in the double 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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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

SC21s Dutput Strobe 3 (DS

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

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

L

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
12) May be used 1o test Ports 3 and 4 as 1/0 ports

*The EF 6803 operates only in modes 2 and 2
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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 ote
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 {2} internal ROM s disabled

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

H — Logic "1

1.2 and 3

{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 [ IRQI
E£FB803
Port 1 “ ePtn 3
nes
8170 Lines “ V Multplexed Data/Address
—»RrR/W
Port 2 [——s3A5
510 Lines Port 4
© 8 Lines
Senal | O Address Bus
16 Bit Timer T
vss
vee
_—{xTan
8 o Data Bus
T—— EXTAL2 (DO-D7:
Ve Standby —m
TS —— EF6801 |7 5 Address Bus
NMI ——3 EF6803 | & 6 IAD A1S)
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 rSET = Level
1P20, P21, P22} VMPL Max
MODE PROGRAMMING (Refer to Figure 15
Characteristic Symbol Min | Max Unit
Mode Programming Input Voltage Low* VMPL - 18 A
Mode Programming Input Voltage High VMPH 4.0 - \%
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& R1& 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

2. R2eC = Reset time constant
3. Ry=10 k (typical)

4. D=1N914, 1N4OD1 Itypicat}
5. Diode V¢ should not exceed VMPDD min

llH |

MEMORY MAPS

The 6801 Family can provide up to 64K byte address
space depending on the operating mode. A memory map for
each operating mode is shown in Figure 7.
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The first 32 locations of each map are reserved for the inter-
nal register area, as shown in Table 4, with exceptians as in-
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
} Internat RAM
SOOFF 4
External Memory Space
$F800 4
Internal ROM
SFFFF‘Z) 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

~

3) 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

Multiplexed. RAM ind ROM

$0000 V!
internal Registers
SDOTF
External Memory Space
S0080 prrrmrry
s Interaal RAM
SOQOFF
£xternal Memory Space
$F800
\nternal ROM
SFFEF
$FFFO External interrupt Vectors
SFFFF
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 19 and 20

FUNCTIONAL PIN DESCRIPTIONS

Vce AND Vss

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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