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COMPONENTS E 802°EF6808
B 1007 NGCESSON T CLOGK AND OPTIONAL AV
< N I ——

MOSTEK

The EF6802 is a monolithic 8-bit microprocessor that contains all the
registers and accumulators of the present EF6800 plus an internal
clock oscillator and driver on the samechip. In sddition, the E F6802 -MOS

hes 128 bytes of-on-board RAM.located at hex addresses $0000 to (N-CHANNEL, SILICON-GATE,
$007F, The first 32 bytes of RAM, at hex addresses S0000 lg $001F, DEPLETION LOAD)

may be retaindd in a low power mode by utilizing VoG standby ; thus, hd
facilitating memory retention during a power-down situation. MlCROPRO.CESSOR

The EFB802 Is completely software compatible with the EF6800 as WITH CLOCK AND OPTIONAL RAM
well as tha entire EF6800 family of parts. Hence, the EF6802 is ex-

N pandable to 64K words.
_’- The EF6808 is identical to the EF6802 without on-board RAM.
H ® On-Chip Clock Circunt CASES
® 128x8 Bit On-Chip RAM _ €8-182
® 32 Bytes of RAM are Retainable
@ Software-Compatible with the EFG800 PLAS';.ISCU:AFQ;AGE
@ Expandable to 64K W ¢
pa 0 ords w0 N ALSO AVAILABLE -
® Standard TTL-Compatible Inputs and Outputs i € SUFFIX
® §-Bit Word Size ! CERAMIC PACKAGE
@ 16-Bit Memory Addressing
® Interrupt Capability
@ Three available versions : EF6802/08 (1.0 MHz), EF68A02/08 cB62 CcB.7:
(1.6 MHz), EF68B02/08 (2.0 MHz). 1 o8
FN SUFFIX E SUFFIX
PLCC 44 LCCC 44

Hi-Rel _versions avallable - See chapter 9

TYPICAL MICROCOMPUTER oI ATSIGNVIENT
Vee vVce vece vee
Counter/ | ™* EF6846 I}
Timer /O ) ___ ] ROM, 170, Timer L s RESET - 1
RESET —o 50 e YMA VMA FALT fe—- T
Clogk =
«—a| 2k Bytes ROM [* AW E _ RE [
-] 3!(ﬁllo l.l.'l.nes RIWEFB&OZ TV
Parallel | <t—u ines limer MPU BA o
o | =— 0007 0007
- EXTALE—
- AQ-AY0 <
control { o csiQL _AOAIS  |aoals  xTALF—T

L ks

This block diagram shows a typical cost effective microcomputer. The MPU s
the center of the microcoputer system and is shown in 3 minimum system inter-
facing with a ROM combination chip. It 1s not intended that this system be
limited to this function but that it be expandable with other parts In the 6800
Microcomputer famity.

*Pin 36 must be tied to ground for the EFE808
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TYPICAL MICROCOMPUTER ) i
87D 09231 D
vVee vee vee vce ,
| T-49-17-0 6
. s i
$ :
p—
TCoum;r(l) — 6846 . "a AESET This block diagram shows a typical cost ef-
mer — o ROM, /O, Timer MR fective microcomputer. The MPU is the
RESET ——o= cSo VYMA VMA HALT pe— I center of the microcomputer system and is
- Clock E = shown in a minimum system interfacing with -
| 2k Bytes ROM Yool _ RE [~ a ROM combination chip. It is not intended
-] 10."0 Lines RIWEF6802 TNl fa— that this system be limited to this function
Parallel | <e—e={ 3 Lines Timer MPU | o but that it be expandable with other partsin
/O | - D0-D7 DO-D7 8A the 6800 Microcomputer family.
- EXTALE——) -
g
AO-A10, =2
el CP2 A | 7T
contrat § =TSP i K _AGAIS __|AGAS  XTAL
MAXIMUM RATINGS
Rating Symbo! Value Unit This input contains circuitey to protect the
v, 0. X inputs against damage due to hgh static
Supply Voltage C_C 0310 +7.0 y valtages or electric fields; however, it is ad-
Input Voltage Vin_| -0310 +70 v vised that normal precautions be taken to
Operating Temperature Range avoid application of any voltage higher than
EF6802, EF680A02, EF680B02 Oto +70 maximum rated voitages to this high-
EF6802, EF68A02, EF68B02 : V suffix TA —-40to +85 aC impedance circuit. Reliability of operation is
EF6802, EF68A02 : M suffix —55t0 + 125 enhanced if unused inputs are tied to an ap-
EF6808, EFGBA08, EF68B08 Oto +70 propriate logic voltage level le.g., either Vgg
Storage Temperature Range Tsig - 66 to + 150 °C or Vech
. THERMAL CHARACTERISTICS
! N Characteristic Symbol Valua Unit
: Average Thermal Resistance {Junction to Ambient! g
Plastic 100
Ceramic an 50 CIW .
PLCC 100
POWER CONSIDERATIONS
The average chip-junction temperature, T, in °C can be obtained from: 1
Ty=Ta+(Ppeoal {1}
Where:
Tam Ambient Temperature, °C
6= Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp=PINT+PPORT g
PINTmICC X VCC, Watts — Chip Internal Power
PPORTm Port Power Dissipation, Watts — User Determined
For most applications PPORT < PINT and can be neglected. PPORT may become significant if the device is configured to
drive Darlington bases or sink LED foads.
An approximate relationship between Pp and T {if PPORT is neglected} is: 3
Pp=K+I{T)+273°C} 2 b
Solving equations 1 and 2 for K gives:
K=Ppe{TA +273°C) + 8 A*PD? &)
Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium}
for a known T A. Using this value of K the values of Pp and T j €an be obtained by solving equations {1} and {2} iteratively for any
< value of TA. i

e AT

1-4
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K T-49-17-06
: DC ELECTRICAL CHARACTERISTICS (V¢ =5.0 Vdc +5%, Vg5=0, TA=0 10 70°C. unless otherwise noted)
'I ~____ Chaoracteristic . " | symbol Min Typ Max Unit
EXTAL Vgg+20| — vee
v i High Vo ——
r_\pul ig tage 87D 092 3 2 D RESET ViH Vgs+4.0 — vee v
Input Low Voltage Logic, EXTAL, RESET ViL Vgs-03] — [Vss+08 v
Input Leakage Current Vin=0106.25V, Vcc=msx] Logic lin - 1.0 25 ahA
Qutput High Voltage
(i oad= —205 A, VCC=min __ bo-n7 Vgg+24 | - - v
{ILoad= — 145 gA, VcC = min} AQ-A15.R/W,VMA,E| VoH | Vgs+24| — -
(Tl gad = — 100 xA, Vcc=minl - i BA Vgg+24| — -
Output Low Voltage (Il gad= 1.6 mA, Vec=min) VoL — — |Vss+04} V
Internal Power Dissipation (Measured at To=0°C) PINT — 0.750 10 W
Power Down | Vggg 40 - 525 .
V¢ Standby Power Up VsB 475 - 5.25 v
Standby Current 188 - - 80 mA
Capacitance 7 -
{Vin=0, TA=25°C, {= 1.0 MH2) D0-D7 Cin - 10 125 pF
- Logrc Inputs, EXTAL — 65 10
AQ-A15, RAN.VMA | Cout - - 12 | oF
*In power-down made, maximum power dissipation is less than 42 mW.
#Capacitances are penodically saropled rather than 100% tested.
CONTROL TIMING tVcc=5.0V 5%, V55=0, Ta=TL 1o Th. unfess otherwise noted}
EF6802 EF68A02 | EF68B02
Charactaristics : Symbol EF6808 | EF68A08 | EFGBBOS | (i
Min | Max | Min | Max | Min | Max
Frequency of Operation fo 0110 }lo1] 15 |01 ]| 20 |MHz
Crystal Frequency fxtaL | 10 | 40 10] 60 | 10| 80 |MHz
Extetnal Oscillator Frequency axig 04 |40 [04] 60 |04 80 { MHz
Crystal Oscillator Start Up Time tre 00 | — 100] — 100} — ms
Frocesser Controls {HALT, MR, RE, RESET, IRQ NMI} .
Processor Control Setup Time pCs 200 - 40| - 110 - ns
Processor Control Rise and Fall Time PCr. _ _ _
{Does Not Apply to RESET! tpet 10 100 100 [ ns
L
X!
i
1-5

57D fl 2929237 0009232 7
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BUS TIMING CHARACTERISTICS 87D 09233 D T- q cr - | l7 -0 e
\dant. : . . - EF§802 EFGBA02 | EF63B02 §
Number Characteristic Symbol | EFE808 EF6BA08 | EF63808 | Unit
Min | Max | Min | Max | Min | Max
\ Cycle Time \cyc |10 ] 10 foe6?] 10 |06 | 10| s
2 Pulse Widih, £ Low PWEgr | 450 | 5000 | 260 | 5000 | 210 | 5000| ns
3 Pulse Width, E High PWgn | 450 | 9500 | 280 | 9700 220 | 9700| ns
4 Clock Rise and Fall Time 1y - 25 - 2% - |25 | ns
9 Address Hotd Time®* tAH 20 - 20 - 20 - ns
12 |Non-Muxed Address Vahd Tme to E tSee Note 5 v bl P Rl 00 s
12 Read Data Setup Time . IDSR 100 ] — 70 - 60 - ns
18 fead Data Hald Time IDHA 10 - 10 - 10 - ns N
19 Wiate Data Delay Time 1oow ~ 225 - 170 | - 160 | ns
21 Write Data Hoid Time* IDAW | 30 - 20 - 20 - ns
2 Usable Access Time (See Note 4 1ACC |83 ] -~ 335 23| - ns

* Address and data hold tmes are penodically tested rather than 100% tested.

FIGURE 2 — BUS TIMING

c
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~@®

W, A I‘@

T | XXRRXRA XX
~1®

E_

Read Data MPU Read Data Non-Muxed

Non-Muxed . -
@ Note 4 _
&

~1® ~—®—

Write Data R

R 3
Non-Muxed F 4 3 ->—

NOTES:
1. Voltage levels shown are V| 0.4 V, V4= 2.4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise noted.
3. All electricals shown for the EF6802 apply to the EF6808, unless otherwise noted.
4. Usable access time is computed by: 12+3+4-17.

6. f programs ara not executed from on-boatd RAM, TAV1 applies. If programs are to be stored and executed from on-board RAM, TAV2 ap-
L plies. For normal data storage in the on-board RAM, this extended delay does not apply. Programs cannot be execuled from on-board
RAM when using A and B parts {EF68A02, EF68A08, EF68B02, EF68B08]. On-board RAM can be used for data storage with ali parts.

6. Afl slectrical and control ch is are ref d from: T =0°C minimum and T=70°C maximum.

VAR 3 AT AN\
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FIGURE 3 — BUS TIMING TEST LOAD
475V
87D 09234 DT-49-17-0& :
- RL=22k0 _ 1
- - . ' ¢ 1
. C=130 pF for DO-D7, E _ Test Point B !
=90 pF for AG-A15, R/W, and VMA
=30 pF for BA . . 3
R=11.7kQ for D0-D7, E __ 1N916 b
= 16.6 ki for A0-A15, R/W, and VMA ot Equiv.
=24 k2 for BA
FIGURE 4 — TYPICAL DATA BUS OUTPUT DELAY FIGURE 5 — TYPICAL READ/WRITE, VMA AND s
versus CAPACITIVE LOADING ADDRESS OUTPUT DELAY versus CAPACITIVE LOADING
800 —T—T T T 0r—T1 T 1 1T .
L 1gH -205 A max @24V 10y 145 pA max @24V
n_luwlﬁmkmwﬂlv . IgL=16mAmax @04V
} S00[ yop =50V - 500} yop =50V
: TA-25C - L ta-28¢C
7 40 2 40
E. et Address, VMA
[ H =
2 £ 00 - e
E —— g 300 o
] L] ] 1 R
a 00 S 0 1
L . s
-
100 100
o cL ircludef stray .capmun:e Gy, includes stray capacitsace
0 100 200 oo 400 §00 £00 0 100 200 300 400 500 £
€1 LOAD CAPACITANCE (13} . . €1, LOAD CAPACITANCE (pf)
FIGURE 6 — EXPANDED BLOCK DIAGRAM
AlE Ald AI3 A12 ALl A0 A9 A8 A7 A6 A5 A4 A3 A2 Al AO
Zi ’? 2; 2; 2; 1; l; 17 - l; % 14 13 12 1 10 9
Quiput . Output
Bulfers Buiters
e
]
I Conttol i 36 RAM Enable
| i
I
: 32 Bytes [€—4-35 Ve Standby
—————— 1
9 Bytes ! ¢ Not Available
Memoty Ready 3 |- ot Availal
E Enable 37 N T o on EF6308
3 RESET 40— Program Program
L Non-Maskat'e Interrupt (NMU) 6—  Clock Counter Counter |
HALT 2— lInstruction
I Interrupt Request IRGI 4——] Dmde
EXTAL 39— contro
XTAL 38— Tndex L. ‘
Bus Avallabla 7 <€ Register
.

Valid Memory Address 5 %

Read/Wiite IR/T) 34 <—
A

3

Vee

Condilion
Code
Register
1

ALU

<
&
s

Vss Pin-36 tor EF6808

Pin8 Dats
Pins1, 21 Buffer
2%

et o bl 45
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MPU REGISTERS
87D 09235

A general block diagram of the EF6802 is shown in
Figure 6. As shown, the number and configuration of the
registers are the same as for the EF6800. The 128x8-bit
RAM* has been added to the basic MPU. The first 32
bytes can be retained during power-up and power-down
conditions via the RE signal,

The EF6808 is identical to the EF6802 except for
on-board RAM. Since the EF6808 does not have on-board
RAM pin 36 must be tied to ground aliowing the processor to
utilize up to 64K bytes of external memory.

The MPU has three 16-bit registers and thtes 8-bit
registers available for use by the programmer (Figure 7).

PROGRAM COUNTER

The program counter is 8 two byte {16-bit} register that
points to the current program address.

STACK POINTER

The stack pointer is 8 two byte register that contains the
address of the next available location in an external push-
down/pop-up stack. This stack is normally a randomn access
read/write memory that may have any location (sddress}
that is convenient. In those applications that require storage

ot intormation in the stack when power is lost, the stack
must be non-volatile.

INDEX REGISTER

The index register is a two byte register that is used to
store data or a 16-bit memary address for the indexed mode
of memory addressing.

ACCUMULATORS

The MPU contains two 8-bit accumulators that are used to
hold operands and results from an arithmetic logic unit
(ALU} .

CONDITION CODE REGISTER

The condition code register indicates the results of an
Arithmetic Logic Unit operation: Negative (N), Zero (Z),
Overflow [V}, Carry from bit 7 {C), and Half Carry from bit 3
(H). These bits of the Condition Code Register are used as
testable conditions for the conditional branch instructions.
Bit 4 is the interrupt mask bit (1}, The unused bits of the Con-
dition Code Register (b6 and b7 are ones.

Figure 8 shows the order of saving the microprocessor
status within the stack.

*}f programs are not executed from on-board RAM, TAV1 applies. 1t programs are to be stored and executed from on-board RAM, TAVZ ap-
plies. For nosmal data storage in the on-board RAM, this extended delay does not apply. Programs cannot be executed from on-board RAM
when using A and B parts (EF68A02, EF68A08, EF68B02, and EF63B08). On-board RAM can be used for data storage with &ll parts.

FIGURE 7 — PROGRAMMING MODEL OF THE MICROPROCESSING UNIT

l ACCA Accumulator A
‘ ACCB Accumulator B,

15

0
I 1X Index Register
15 o
| PC J Program Counter
15 o
r sp J Stack Pointer.

o .
i l | l I ! l Condition Codes
T [HY 1IN 2|VIC Register

Carry (From Bit 7}

Overflow

Zero
Negative
Interrupt ~

Half Carry {From Bit 3)
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SP = Stack Pointer

CC = Condition Codes {Aiso called the Processor Status Byte)
ACCB = Accumulstor B8
ACCA = Accumulator A

1XH = Index Registar, Higher Order 8 Bits

4 I1XL = Index Register, Lower Order 8 Bits
PCH = Program Counter, Higher Order 8 Bits
PCL = Program Counter, Lowaer Order 8 Bits

Propgr operation of the MPU requires that certain controt
and timing signals be provided to accomplish specific func-
tions and that other signal lines be monitored to determine
the state of the processor. These control and timing signals
are similar to those of the EF6800 except that TSC, DBE,
¢1, ¢2 input, and two unused pins have been eliminated,
and the following signal and timing lines have been added:

RAM Enable {RE)

Crystal Connections EXTAL and XTAL

Memory Ready (MR}

V¢ Standby

Enable ¢2 Output (E)

The following is a summary of the MPU signals:

ADDRESS BUS (AQ-A15}

Sixteen pins are used for the address bus. The outputs are
capable of driving one standard TTL load and 90 pF, These
< lines do not have three-state capability.

DATA BUS (D0-D7)

Eight pins are used for “he data bus. It is bidirectional,
transferring data to and from the memory and peripheral
devices. It also has three-state output buffers capable of
i driving one standard TTL load and 130 pF. -

Data bus will be in the output mode when the internal
RAM is accessed and RE will be high. This prohibits external
data entering the MPU. It should be noted that the internal
RAM is fully decoded from $0000 to $007F. External RAM at
$0000 to $007F must be disabled when internal RAM is ac-
cessed.

TE

HALT

When this input is in the low state, all activity in the
machine will be halted. This input is level sensitive. In the
HALT mode, the machine will stop at the end of an instruc-

m-2

m-1

m+1

m+2

FIGURE 8 — SAVING THE STATUS OF THE MICROPROCESSOR IN THE STACK

87D 09236 D T'i& 17-06 L/.

m-9
m-8
m-? l——— sp
m-6| ¢¢C 1\
m-6] ACCS .
m-4| ACCA
m-3 IXH
me2 IXL ¥
m-1]| PCH 4
- —— SP m PCL
m+1
x m+2
2
1 |
|

Befare After

MPU SIGNAL DESCRIPTION

tion, bus available will be at a high state, valid memory ad-
dress will be at a low state. The address bus will display the
address of the next instruction.

To ensure single instruction operation, transition of the
HALT line must occur tpcs before the falling edge of € and
the HALT line must go high for one clock cycle.

HALT should be tied high if not used. This is good
engineering design practice in general and necessary 10 en-
sure proper operation of the part.

READ/WRITE (R/W)

This TTL-compatible output signals the peripherals and
memory devices whether the MPU is in a read (high) or write
{low) state. The normal standby state of this signal is read
{high). When the processor is halted, it will be in the read
state. This output is capable of driving one standard TTL
load and 90 pF.

VALID MEMORY ADDRESS {(VMA}

This output indicates to periphera!l devices that there is a
valid address on the address bus. In normal operation, this
signal should be utilized for enabling peripheral interfaces
such as the PIA and ACIA. This signal is not three-state. One
standard TTL load and 90 pF may be directly driven by this
active high signal.

BUS AVAILABLE (BA} — The bus available signal will not-
mally be in the low state; when activated, it will go to the
high state indicating that the microprocessor has stopped
and that the address bus is available {(but notin a three-state
condition}. This will occur if the HALT line is in the low state
or the processor is in the WAIT state as a result of the execu-
tion of a WAIT instruction. At such time, all three-state out-
put drivers will go to their off-state and other outputs to their
normally inactive level. The processor is removed from the

Powered by ICminer.com Electronic-Library Service CopyRight 2003
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WAIT state by the occurrence of a maskabte {mask bit 1=0)
ot nonmaskable interrupt. This output is capable of driving
one standard TTL load and 30 pF.

INTERRUPT REQUEST (Ra) 1= Y T =1 '7 “0@

A low level on this input requests that an interrupt se-
quence be generated within the machine. The processor will
wait until if completes the current instruction that is being
excuted before it recognizes the request. At that time, if the
intérrupt mask bit in the condition code register is not set,
the machine will begin an interrupt sequence. The index
register, program counter, accumulators, and condition
code register are stored away on the stack. Next the MPU
will respond to the interrupt request by setting the interrupt
mask bit high so that no further interrupts may occur. At the
- end of the cycle, a 16-bit vectoring address which is located
in memory locations $FFF8 and $FFF9 is loaded which
. causes the MPU to branch to an interrupt routine in memory.
2 The HALT line must be in the high state for interrupts to
a be serviced. Interrupts will be latched internally while HALT
is low.

A nominal 3 k1 pullup resistor to V¢ should be used for
wire-OR and optimum control of interrupts. IRQ may be tied
directly to V¢ if not used,

RESET

This input is used to reset and start the MPU from a
power-down condition, resulting from a power failure or an
initial start-up of the processor. When this line is low, the
MPU is inactive and the information in the registars will be
lost. If a high level is detected on the input, this will signal
the MPU to begin the restart sequence. This will start execu-

3

87D 08237

tion of a routine to initialize the processor from its reset con-
dition. Al the higher order address lines will be forced high.
For the restart, the last two ($FFFE, $FFFF} locations in
memory will be used to load the program that is addressed
by the program counter. During the restart routine, the inter-
rupt mask bit is set and must be reset before the MPU can be
interrupted by IRQ. Power-up and reset timing and power-
down sequences are shown in Figures 9 and 10, respectively.

RESET, when brought low, must be held low at least three

- clock cycles. This allows adequate time to respond internally

to the reset. This is independent of the tc power-up reset
that is required. -

When RESET is released it must go through the low-to-
high threshotd without bouncing, oscillating, or otherwise
causing an erroneous reset {less than three clock cycles).
This may cause improper MPU operation until the next valid
reset.

NON-MASKABLE INTERRUPT (NMi}

A low-going edge on this input requests that a non-
maskable interrupt sequence be generated within the pro-
cessor. As with the interrupt request signal, the processor
will complete the current instruction that is being executed
before it recognizes the NMI signal. The interrupt mask bit in
the condition code register has no effect on NMI.

The index register, program counter, accumulators, and
condition code registers are stored away on the stack. At the
end of the cycle, a 16-bit vectoring address which is located
in memoty locations $FFFC and $FFFD is ioaded causing the
MPU to branch to an interrupt service routine in memory.

A nominal 3 k2 putlup resistor to V¢ should be used for
wire-OR and optimum control of interrupts, NMI may be tied

FIGURE 9 — POWER-UP AND RESET TIMING

At

475V A
Vee

»— ol annrsuure

L—tpcs

xe

VIH
Vi

Option 1

09237 L B

D

{See Note Below)

RESE

\____

" (Ses Figure 10 for
Power-down Condition}

RE

tpCr
NOTE: If option 1 is chosen._RESET and RE pins can be tied together.

Option 2
h—— tpet
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directly to Vo if not used.

N Inputs TRQ and NMI are hardware interrupt lines that are 87D 09238 D T. '1' ?7.5‘\/!7 - 06
Vce ’

TABLE 1 — MEMORY MAP FOR

INTERRUPT VECTORS
Vector -
Ms | 1S Descrip
$FFFE | $FEFF Restart
$FFFC | $FFFD | Non-Maskable Interrupt
$FFFA | $FFFB Software interrupt
SFFFB | SFFFS Interrupt Request

v

vy

FIGURE 10 — POWER-DOWN SEQUENCE

i sampled when E is high and will start the interrupt routine on
H a low E following the completion of an instruction.

3 Figure 11 is a flowchart describing the major decision
paths and interrupt vectors of the microprocessor. Table 1
gives the memory map for interrupt vectors. -

FIGURE 11 — MPU FLOWCHART

&)

Start Sequence

$FFFE, $FEFF

Machine
on Haft

Yes

No

\ \

Execute

Fetch Instruction Inierrupt Routine

: \
Execute
Instruction NMF TRG
$FFFC $FFF8
$FFFD $FFFO

111

N_
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FIGURE 12 — CRYSTAL SPECIFICATIONS

87D 09239 D T-49-117-0@
n Cin Cout
_ 3.68 MHz 27 pF 27 pF
.4 MHz 27 pF 27 pF
* ® S MHz 2 or 20 oF
" Y1 Cin 8 MHz 18 pF 18 pF
Crystal Loading
IDI
|15 10
Yi
[R] ) Rg
_—‘. y—
co
114
LAY
Nominal Crystal Parameters®
3.58 MHz 4.0 MHz 6.0 MHz 8.0 MHz
fs 600 800 30500 20-40 @
Cco 35pF 6.5 pF 4-6 pF 46 pF
Ct 0.015 pF 0.025 pF 0.01-0.02 pF 0.01-0.02 pF
Q > 40K > 30K > 20K > 20K

*These are representative AT-cut parallel resonance crystal parameters only.
Crystals of other types of cuts may also be used.

Figure 13 — SUGGESTED PC BOARD LAYOUT

Example of Board Design Using the Crysta! Oscillator

r€——20 mm max—->3m

e

%

/Olhar Signals are Not Wired in this Area

CL

5

DN
LN

E Signal is Wired Apart from 38 Pin

and 39 Pin

1
4
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'FIGURE 14 — MEMORY READY SYNCHRONIZATION
87D 09240 DT-4%9-1-0 &
- ' axty
’ Oscillator
EXTAL 39 =
. 38
XTAL -:_E
EF6802 =
5 MA (S
Memory Ready .
DF—— Generated from H
3 CS Logic .
L SN74LS74

FIGURE 16 — MR NEGATIVE SETUP TIME REQUIREMENT

E Clock Stretch

je—>1-tpcs

08V
E

Ftpcs
08V

et ey T

- The E clock will be stretched at end of E high of the cycfe during which MR negative meets the tpCs setup time. The 1PCS selup time is
= referenced to the fall of E. If the 1pCS setup time is not met, E will be stretched at the end of the next E-high % cycle. E will be streiched in in-
tegral multiples of % cycles.

N Resuming E Clocking
4 Je—>itees je—>ltecs je—>ftrcs e—altpcs
¢ ] ] 1
S f 1 |
i Stretched E i | |
f; I
{

MR

| ' /. |

!
The E clock will resume normal o

pesation at the end of the % cycle during which MR assertion meets the
is referenced to transitions of € were it not stretched. If tPCS setup time is not met, E will fall at the sec
asserted. There is no direct means of determining whel

PCS setup time. The tpcs setup time

ond possible transition time after MR is
n the 1pCs references occur, unless the synchronizing circuit of Figure 14 is usad.
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RAM ENABLE (RE ~ EF6802 ONLY)

A TTL-compatble RAM enable input controls the on-chip
RAM of the EF6802. When placed in the high state, the on-
chip memory is enabled to respond to the MPU controls. In
the low state, RAM is disabled. This pin may also be utitized
to disable reading and writing the on-chip RAM during 8
power-down situation. RAM Enable must be low three
cycles before Ve goes below 4.75 V during power-down.
RAM enable must be tied low on theE F6808. RE should be
tied to the correct high or low state if not used.

EXTAL AND XTAL .

These inputs are used for the internal oscillator that may
be crystal controlled. These connections are for a parallel
resonant fundamental crysta! (see Figure 12). {AT-cut.) A
divide-by-four circuit has been added so a 4 MHz crystal may
be used in lieu of a 1 MHz crystal for a more cost-effective
system. An example of the crystal circuit layout is shown in
Figure 13. Pin 39 may be driven externally by a TTL input
signal four times the required E clock frequency. Pin 38 is to
be grounded.

An RC network is not directly usable as a frequency
source on pins 38 and 39. An RC network type TTL or CMOS
oscillator will work well as long as the TTL or CMOS output
drives the on-chip oscillator.

LC networks are not recommended to be used in place of
the crystal.

If an external clock is used, it may not be halted for more
than tpwg L. The EF6802 and EF6808 are dynamic parts
except for the internal RAM, and require the external
clock to retain information.

MEMORY READY (MR}

MR is a TTL-compatible input signal controlling the stret-
ching of E. Use of MR requires synchronization with the 4xfg
signal, as shown in Figure 14. When MR is high, E will be in
normal operation. When MR is low, E will be stretched in-
tegral numbers of half periods, thus allowing interface to
slow memories. Memory Ready timing is shown in Figure 16.

MR shoutd be tied high {connected directly to V) if not
used. This is necessary to ensure proper operation of the
part. A maximum stretch is tgyc.

ENABLE (E)

This pin supplies the clock for the MPU and the rest of the
system. This is a single-phase, TTL-compatible clock. This
clock may be conditioned by a memory read signal. This is
equivalent to $2 on the EF6800. This output is capable of
driving one standard TTL load and 130 pF.

Ve STANDBY (EF6802 ONLY)

This pin supplies the dc voltage to the first 32 bytes of
RAM as well as the RAM Enable {RE) control logic. Thus,
retention of data in this portion of the RAM on a power-up,
power-down, or standby condition is guaranteed. Maximum
current drain at Vg maximum is ISBB.

1-14

MPU INSTRUCTION SET

87D 09241 DT:49-11-06

The instruction set has /£ aerent Inswucu
are binary and decimal arithmetic, logical, shift, rotate, load,
store, conditional or unconditional branch, interrupt and
stack manipulation instructions {Tables 2 through 6). The in-
struction set is the same as that for the EF6800.

MPU ADDRESSING MODES

There are seyen address modes that can be used by a pro-
grammer, with the addressing mode a function of both the
type. of instruction and the coding within the instruction. A
summary of the addressing modes for a particutar instruction
can be found in Table 7 along with the associated instruction
execution time that is given in machine cycles. With a bus
frequency of 1 MHz, these times would be microseconds.

ACCUMULATOR (ACCX) ADDRESSING

In accumulator only addressing, either accumulator A or
accumulator B is specified. These are one-byte instructions.

IMMEDIATE ADDRESSING

{n immediate addressing, the operand is contained in the
second byte of the instruction except LDS and LDX which
have the operand.in the second and third bytes of the in-
struction. The MPU addresses this location when it fetches
the immediate instruction for execution. These are two- or
three-byte instructions.

DIRECT ADDRESSING

in direct addressing, the address of the operand is contain-
ed in the second byte of the instruction. Direct addressing
allows the user to directly address the lowest 256 bytes in the
machine, 1.e., locations zero through 255. Enhanced execu-
tion times are achieved by storing data in these locations. In
most configurations, it should be a random-access memory.
These are two-byte instructions.

EXTENDED ADDRESSING

In extended addressing, the address contained in the se-
cond byte of the instruction is used as the higher eight bits of
the address of the operand. The third byte of the instruction
is used as the lower eight bits of the address for the operand.
This is an absolute address in memory. These are three-byte
instructions.

INDEXED ADDRESSING

In indexed addressing, the address contained in the se-
cond byte of the instruction is added to the index register's
lowest eight bits in the MPU. The carry is then added to the
higher order eight bits of the index register. This result is
then used to address memory. The modified address is held
in a temporary address register so there is no change to the
index register. These are two-byte instructions.
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MPLIED ADDRESSING T - 49~ 1T -0 &

In the implied addressing mode, the instruction gives the

D

byte of the instruction is added to the program counter's
lowest eight bits plus two. The casty or borrow is then added
to the high eight bits. This allows the user to address data

S G S-THOMSON a7?d D 7929237 0009242 T

address (1.e., stack pointer, index register, etc.). These are

one-byte instructions. : - within a range of — 126 to + 129 bytes of the present instruc-
- - . . tion. These are two-byte instructions.

RELATIVE ADDRESSING . o . N

in relative addressing, the address contained in the second

v, otk as it iy

- ) TABLE 2 — MICROPROCESSOR INSTRUCTION SET — ALPHABETIC SEQUENCE

ABA Add Accumulators CLR Clear - PUL Pult Data
ADC Add with Carry CLV Clear Overilow ROL Rotate Left
:ag tggical And gg:! m;em R%R Rotate Right
ASL Arilhmetic Shit Left cPX Compars Index Register ETS :g:u:: :rom g‘ !znup;l
ASR | Adthmatic Shit Right oAA | Decimal Adjust urn from Subrautine
soc | gwaremons |8 | Bt 2 | g
BCS | Branch if Carry Set DES | Decrement Stack Pointer SEC | SelCar Ty
BEQ | Branch if Equal to Zero DEX | Decrement index Register | g Set 'mery | Mask
BGE | Branch if Greater or Equal Zero | cop | Eycrusive OR eEv | SetOv ’:ﬁ‘p as
BGT | Branch # Greaer lhan Zero xelusive atr | Store Accumulat
BHI Branch it Higher ING Increment 818 | Sire g Henme
. BIT Bit Test INS Increment Stack Pointer sTX | Store Index Regisle:
BLE Branch ff Less or Equal INX Increment Index Register SUB | Subtract 9
BLS Branch-i Lower or Same JMP. Jump SwWi Software Interrupt
BLT Branch if Less than Zero . h
BMI Branch # Minus JSR | Jump to Subwoutine TAB | Transfer Accumulators
BNE Branch if Not Equa! to Zero LDA Load Accumulator TAP Transfer Accumulators to Condition Code Reg.
BPL Branch # Plus LDS Load Stack Pointer TBA Transfer Accumulalors
BRA Branch Always LOX Load Index Register TPA Transfer Condition Code Reg. o Accumulator
BSR Branch to Subroutine LSR Logica! Shitt Right TST Test
! ave Branch if Overllow Clear NEG Negat 18X Transfer Stack Pointer to Index Register
- BvS | Branch if Overfiow Set NoP Ng%:eralion TXS | Transfer Indox Register to Stack Pointer
: SBA | Sompare Accumulators ORA | inclusive OR Accumuistor | WAI | Waitfor Interrupt
: CLl Clear Interrupt Mask PSH Push Data
f
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87D 09243 DT-Y49-(7-06
TABLE 3 — ACCUMULATOR AND MEMORY INSTRUCTIONS
MODES QOOLEAN/ANITHMETIC OPERATIOR COND. COOE REG.
IMMED DIRECT INOEX EXTND | iMPLIED AN copuster Ladels sfefalalile
OPEAATIONS o ~ =for ~ =[or ~ =|or -~ =jor ~ = teler te camteatd Hjiinjzjvic
Add AgDA |3e. 2z 298 3 2({ae 5 2]es 4 3 ArM~a oftfritft
apoe fce 2 2foe 3 2[E€8 5 2|FfB 4 3 BaM-~B oft]tjtjt
Add Acmius ABA 18 2 1 [AsB-a elifaf1fs
Add vtk Tary ADcA | 89 2 2|99 3 2§A8 5 2|88 4 3 AsHeCoA e|t]{t]|1}t
apcs {cs 2 2{o09 3 2{es 5 2|F3 4 3 BiM+C>B s1iftlt
And awoa | 8¢ 2 2fs4 3 2fa 5 2]es 4 3 ArM—=A e[1]t|n]e
ANDB | cd 2 2f04 3 2fed 5 2|F4 4 3 B-H=~3 olt{t|r]e
8t Test BITA 85 2 2[95 3 21As 5 2[es 4 3 ArM e|1{t|R]e
BITE €5 2 2§05 3 2|€s 5 2[f5 4 3 Bk oft|t|r]e
Crear CLR 6 7 2|7 6 3 (L] efeln|s|r]R
CLRA F 2 1| 00~A ofe[n]s|r]|R
L3 tLAB SF 2 1008 N DHLIL
Compare emea |81 2 2{e 3 2fa1 5 2081 4 3 A-M DOGHEL
cweg fer 2 2]o1 3 2fE1 s ZjF1 & 2 [ BOBHEE
Compare Acmitrs BA w2 t|A-8 eloftitftht
Complement, 1's coM 63 7 2|13 § 3 [ ST] ejoft|t|r]s
coMa 43 2 i [R-~a olef1]tirls
coME 53 2 1|8~ sfoft{t|als
! Complement, 2's NEG 8 1 2(n § 3 oS M—u oie|t{1IDI®
k- Regatel HEGA 0 2 1 |0-A=A eiefl|1iDXD .
NEGE 50 2 1fo00-8-8 ofe]tf1iXD
Decimal Adjust, A [TY 19 2 1| Converts Binary Add of BCD Characters {@[oft]1{ 11D
1ato BCO Formal
Oecrement DEC A 7 2]7A 6 13 [ Es') elelt .
DECA w2 1| A-1-a olaft .
0ECEB 5A 2 1| B-t-8 ofel) .
Exclunve OR €oRa |88 2 2[95 3 2[A8 5 2|88 4 3 A@M=~A eleit .
€0A8 | c8 2 2|08 3 2|€8 5 2|F8 4 3 BOM=8 ojelt .
Incremeal INC sc 7 2[1c & 3 MeleeM ojeft .
INCA W 2 1]Ari=a oleft .
INCB € 2 1]Bsisp s|e|t .
taad Acmin taA |8 2 2{9 3 2{As 5 2|86 4 3 MeA ofeft .
was |6 2 2)06 3 2[€6 5 2{F6 4 2 M~B UL .
Or. Inclusive ORAA [ 8A 2 2|9A 3 2{aa 5 2]BA .4 2 AtM=a ofeft .
ORAB €A 2 2[eA 3 2leAa 5 2]Fa 4 2 BtM~B ofs|t .
Puth Data PSHA I 4 1| A-emMgpSP—tsP ofs]e .
FSHE 31 4 1| B-Ngp SP—18P olefe .
Al Dan BULA 32 4 1| SPr1Se MgpeA ofs]e .
PULB 33 4 1| SPri-SP MgpesB ofele .
Rotate Le ROL 8 7 2|11 & 3 u} NGHRCH
ROLA 49 2 1]A mﬂ ojs|111KEY!
AOLS 9 2 1|8 ¢ 8w slel1{1k)1
Rotate Right ROR 66 1 2|7 6 3 u} afe|t ll
RORA s 2 1| ap lo < oo oleft|t@1
RORE 6 2 18 e .-111
Shill Leh, Arithmatic Ast 68 1 2|78 8 3 o - RRHHCH
ASLA 48 2 1|Aa) 0=~ oOIm-o slef1/t[Eft
AstB ¢ 2 1|8 [} 3 ofelt]HIE)L
SRuft Right, Arhmetic ASA & 1 2f1 6 13 " - eoloft ll
ASAA 4 2t chmjm-—n --lll
AsRB s1 2 1|8} W W ¢ sleli}1Ke)!
Shift Reght, Logie SR 6 1 2{m 6 3 [l - ejelrfiKelt
tSRA w2z 1A ¢~gOmm - O MRANGH
LSR8 st 2 1|8 7 Lo elefr[1KEN1
Store Avmite STAA 97 « 2[AT 6 2|87 § 3 AN efolif1fn|e
sTAB 01 4 2f€2 6 Z|F1 5 3 BeM efeltftinfe
Subleacy suga {8 2 2|90 3 2/a0 s 2[e0 ¢ 3 A-M=A sfeltiiytfy
susg [ co 2 2[00 3 2j€0 5 2|f0 4 3 8- M-8 etit| )1
Subtract Acmitrs S8A 12 1§A-B=A slefthi|i]1
Suble wath Carty seca |82 2 2)92 3 2|A2 5 2{B2 4 3 A-M_C-~a ofoft]tf s}t
sBce 2 2 2f02 3 2|82 5 2{f2 4 3 8—M-C=8 ofoftiiftf1
Trangler Aclirs 128 6 2 1| a-s ofe|1itfg]|e
TeA 17 2 1f8=A ¢|i{1[R}e
Test, Zeno of Minus ST 60 7 2(10 & 3 M-00 efel1ftlrlr .
TSTA 40 2 t]aAa-00 olelti|llR]R
1818 56 ¥ tlg-00 ejeit|tIR|{R
W] {n{zivic
LEGERD: CONDITION CODE SYMROLS:
0P Operstian Cade {Hexagermal) +  Beclean Inclugive OR.
~  Number of MPU Cycles. ©  Boclean Exclusive OR, K- Kol cary trom Bt 3,
= Number of Program Bytes, 1§ Complement of M, ] intereypl mask
. Arlthmetic Plus, ~  Transtes Into, N Negauve lugn bul)
B . Anthmenie Munus, L] Bit = Zero. z Zero (hyte}
* + Boclean AND. 00 Byle = Zuo, vV Ovirflow. 2's complement
: Mgp  Conteats of meeory location ponted 10 ke Stack Poiater. € CGinyfrom&nt?
i B Rest Aways
Hote - Accumutalor addresung mode insiructiars are incfuded 1n the column tor IMPLIED addressing §  SetAmmn
1 Test and et if true, cleared olherwise
®  NotAftecred
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H - TABLE 4 — INDEX REGISTER AND STACK MANIPULATION INSTRUCTIONS .
i
) COND. GODE REG.
. IMMED OIRECT INDEX EXTND IMPLIED s|4j3iz2f1]0
POINTER OPERATIONS MNEMONIC | OP ) ~| #{OP ~ ] & or|~|w|or|~[#|or|~|# | BOOLEAN/ARITHMETIC OPERATION (K[ N(Zlvic
Compate Index Reg 421 8C |3 Tlsciafz[ac}e]2iecista X -M XL -+ 1 oo @ 1 @ .
Decrement Index Reg DEX 9|4 X=-1-X djeoje|lio]e
Decrement Stack Pate 113 Uie] SP -1 ~SP LRI
Inerement ndex Reg 1NX : (AN X+1=X slsjeil|ele
Increment Stack Pate - NS Nis |t SP+1—=SP esjejelele|e
Load fndex Reg LOX cel3f aloejafzjeeje|2|FE]S5 |3 M—=Xp, (M =X ejo@t|R]|e
Load Stack Pae Los ge |3l 3oe|a|2|aeje|2]8E|S5 )3 M—-SPy, (M + 11 —=SP ele@!:iinie
State Index Rzg STX pF|s| 2ter|7|2}FF|6 |3 XH-=M Xp—=(M+H ejel®@]!|R|e
Stote Stack Pair §TS oF|s|2]aF|7 ] 2|BF[6 |3 SPy ~M, SP M+ 1) DU OHLIG
Indx Reg— Stack Palr TXS /Bj4|t X -1-~5° slejole|a]e
Stack Pate — Indx Reg TSX ) 0|41 §Pel—=X elojejelaje
: S F
! ;
TABLE 5 — JUMP AND BRANCH INSTRUCTIONS '
CONU. CODE REG. i
RELATIVE INDEX EXTND IMPLIED sj43|2]|1]8 i
OPERATIONS MK op|~|#lop}~|#joPj~|#[OP{~ ¥ BRANCH TEST HiLiNjZ|ViC
Branch Always BRA 0142 None ejeje|s|ele :
Branch U Carty Clear 8cc 442 c=0 e|e|ojeid]e i
Branch if Cairy Set BCS %42 c=) ejelo|o|aje
Branch If = 2era | 8E0 AR R R 2=1 e/ o|s|ofeafe
Branch Il > Zetg BGE 2c[4}t2 N®V=0 EIEIEEE AR
Branch it > Zeto BGT |42 Z+IN@VI=0 sois[o|o o]0
Branch Il Higher BHI 214(2 c+Z=0 e eje|lole]e
Beanch i K Zeto BLE WwWia|2 Z+IR@VI=1 ote|e]ejele
Branch I Lower O Same 8LS 2442 C+2=1 el ool ajels
Branch If < Zeto 8LT wj4e|2 K®V=) sje|eo|eleje .
Branch If Minus L] {42 =1 elejelojale H
Branch [T Not Equal Zero :[113 26|42 Z=0 eilelejo|e|sn H
Brarch it Overllow Clear BveC 8|42 V=0 . NI ERIE .
Branch I} Ovecllow Sel BVS 954 |2 v=1 - feje]|elealele ’
Branch (f Plus - 8PL a|at2 B=0 . ejeje
Branch To Subroutine - BSR gof 8|2 - elejo|s|eaje H
Jump wp ceE|4j2|7E]{3]3 See Special Operations o] o] el ol a]e '
Jump To Subtoutine JSR AD| 8| 2teD} 9} 3 {Figure 16) olefo|eo|afe
HNo Opeation NOP i arj2 |t Advances Prog. Colr. Only | u|ole|eje
Retuen From Intereupt ATI ECRRUNN
Return From Subrautine RTS . /IS |V NI
; Software Intertupt SWi IF |12 41 See Special Upeations el eloejele|e
3 Wait for Interrupt WAL EJ9 | {Figure 16} o|@] e} o
*
i
Al 117

Powered by ICminer.com Electronic-Library Service CopyRight 2003




S 6 S-THOMSON

e T

FIGURE 16 — SPECIAL OPERATIONS

SPECIAL OPERATIONS “ -
3R, JUMP TO SUBROUTINE: 87D 09245 DT- 49 -1 7-0&
: B Main Progam - s Stk . Subrouting
i n | AD=JSR -~ sp-2 WX+ K
INOXD  { net | Ke Ot :> sp-1 | [n+2) H .
ne2 | Next Mun Inste. sp § [ne2l L )
*K = 181t Unsigaed Value int2lpandin+2) Formn+2
#¢ _MunProgam s Stack [ Subroutine
n (B0« isR - §p-2 s
n+1 § SH=Subr Addr sp-1 | [ne3l H .
ExIne a+2 1 SL» Subr Addr. :> SP [ lnedit 1S Formed From Sy and Sg) =
n+3 | Huxt Main losts ~ » Stack Posnter After Execution. -
8SR, BRANCH TO SUBROUTINE:
- gL Main Progm - - sP Stack  -- - £ Subrouting
o | 80¢BSR = §P-2 nte2xX
ne+d | 2 K=Olsat* :> SP-1 | [n+2) H
n+2 | Next Main Inste §P | Ins2l L .
*K = 1-Bit Signed Value; n+2 Formed From {ne 2]y and fn+ 2]
JMP, JUMP:
L Main Program . pC Main Program
) o fee-ump | i n
aet [ Koot | - . n+1 Ky = Next Addresy
INoxp H EXTENDED { n+2 [Ky = Hext Addras
xex H .
K
RTS, RETURN FROM SUBROUTINE:
PC Subroulir sp Stack BC  Main Program
§ SP n
. © S§P+1 | Ny
= §Pe2 | ML :
RT), RETURN FROM INTERRUPT: i .
pe Interrupt Program SP Stack pe Main Program -
E 5P n | Moot Main fngyr. |
§P+1 | Condition Cade —
- §Pe2 Acmits B .
$P+3 | Acmitr A
$P+4 Index Register (X} .
SP+5 | Index Register Xy} -
SP+6 | PCy - 5
- - §P+7 | POL - .
TABLE 6 — CONDITION CODE REGISTER MANIPULATION INSTRUCTIONS
COND.CODE REG.
IMPLIED s|4l3jzi1!¢0
QPERATIONS MNEMONIC 0P~ | # ) BOOLEANOPERATION| H [ I | N |Z |V | €
Ctear Carey cLe oc|2 i 0-C o |eje|o|e|n
Clear Interrupt Mask oLr eEfl2 |1 [ Ad] SiR|o |0 e}|e
Clear Overlicw cLy 0Af2 |1 o~V ejlos|eje|R]e
Se1 Cany SEC ool |1 1-C ele|elajs|s
Set Intersupt Mask SE1 oFf2 |1 1 d e|Sje|njole
Set Overflow SEV Bi2i1 1y slejelajsie
Acmitr A~ CCR TAP 06|21} A~CCR _—
CCR ~ Acmitr A TPA 2]t CCR=A [ I [] l |

CONDITION CODE REGISTER NOTES:

1 {81 V] Tast. Result = 100000007

H {Bit Cb  Tost: Ruselt # 000000007

3 {811 C}  TVest. Decimal value of most sigriticant BEO Character greater 1han nine?
{Not cleared if pravisusly set}

L {81 V) Tast: Oparand = 10000000 prior to execution?

H {Bit VI Test: Operand = 01111111 praor to axecution?

6 {BAV)  Test- Setequel 10 rasult of NOC alter shft has occurred.

1

{811 58t ot testas true aad cleared olherwise)

H {81 N)  Test: Sign bit of most significant {MS) byte = 1?

[ (BitvVh Test: 279 overllow from of MSbytes?

9 (BN} Test. Resultless than zero? (Bt 15 = 1)

10 A Load Conditicn Code Register from Stack. (See Spaciat Operations)

11 (Bt} Setwhen interrupt oceurs. H previously set, a Nan-Maskable
Intecsupl 15 requited 10 #xit the wait 1late.

12 (A Sataccording 1o the contents of Accumuiator A,

-18
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TABLE 7 — INSTRUCTION ADDRESSING MODES AND ASSOCIATED EXECUTION TIMES

(Times in Machine Cycle)

87D 09246

T-449-17-06
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Interrupt time is 12 cycles from the end of
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the instruction being executed, except following

a WA instruction. Then it is 4 cycles.
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SUMMARY OF CYCLE-BY-CYCLE OPERATION

09247 DT-4Y9-(7-0&
Table 8 provides a detailed description of the information as wie conuol program s executed. The information is
present on the address bus, data bus, valid memory address categorized in groups according o addressing modes and
line (VMAIJ, and the read/write ine (R/W) during each cycle number of cycles per instruction. {in general, instructions
for each instruction. with the same addressing mode and number of cycles ex-
3 This information 15 useful in companng actual with ex- ecute in the same manner; exceptions are indicated 1n the
E pected results during debug of both software and hardware table.} .
E TABLE 8 — OPERATIONS SUMMARY
r Address Made Cycle | VMA T R/W J
and Instructions Cycles £ Line Address Bus Line Data Bus
IMMEDIATE
ADC EOR 1 1 Op Code Address 1 Op Code
ﬁag ('32/;‘ 2 2 1 Op Code Address + 1 1 Operand Data
BIT SBC
CMP sua
CcPX 1 1 Op Code Address 1 Op Cade
tgi 3 2 1 Op Code Address + 1 1 Operand Data (High Order Byte}
3 1 Qp Code Address + 2 1 Qperand Data {(Low Order Byte}
DIRECT
ADC €EOR 1 1 Op Code Address 1 Op Code
ADD LDA )
AND ORA 3 2 1 Op Code Address + 1 i Address of Operand
BIT SBC 3 1 Address of Operand 1 Operand Data
CMP SUB
CPX 1 1| Op Code Address 1 | OpCode
tgi 4 2 1 Op Code Address t 1 1 Address of Operand
3 1 Address of Operand 1 Operand Data (High Order Byte}
4 1 Operand Address + 1 1 Operand Data {Low Order Bytel
STA 1 1 Op Code Address 1 Op Code
4 2 1 Op Code Address + 1 1 Destination Address
3 o Destination Address 1 Irrelevant Data (Note 1]
4 1 Destination Address 0 Data from Accumulatar
STS 1 1 Op Code Address 1 Op Code
§TX 2 1 Op Code Address + 1 1 Address of Operand
5 3 0 Address of Operand 1 Irretevant Data (Note 1)
4 1 Address of Operand 0 Register Data {High Order Byte)
5 1 Address of Operand + 1 0 Register Data (Low Order Bytel
INDEXED
JMP 1 1 Op Code Address 1 Op Code
4 2 1 Op Code Address + 1 1 Offset
3 o index Register 1 irrelevant Data {Note 1}
4 0 Index Register Plus Offset (w/o Carry} 1 frrelevant Data (Note 1)
ADC EOR 1 1 Op Code Address 1 Op Code
ARD oA 2 | 1 | opcode Address +1 1 | oftsat
H BIT SBC 5 3 0 index Register 1 frrelevant Data (Note 1)
: CMPSUB 4 0 Index Register Plus Offset {w/o Carry} 1 Irrelevant Data (Note 1)
,. 6 1 index Register Pius Offset 1 Operand Data
: CPX 1 | 1| Op Code Address 1| Op Code
tgi 2 1 Op Code Address + 1 1 Offset
¢ 6 3 [} index Register 1 frrelevant Data {Note 1}
° 4 [1} index Register Plus Offset (w/o Carry) 1 irrelevant Data {Note 1)
f; 5 1 index Register Plus Offsat 1 Operand Data {High Order Byte)
H 6 1 Index Register Plus Offset + 1 1 Operand Data (Low Order Byte)}
[
x
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TABLE 8 — OPERATIONS SUMMARY (CONTINUED)
r Address Mode Cycis [VMA 87D 09248 DT- "?‘ I?' Dé
and Instructions # |Line Address Bus [Line | Data Bus J
INDEXED (Continued}
STA 1 1 Op Code Address N 1 Op Code
o 2 | 1 | opcodeAddrass+t 1 | offset
: 3 0 index Register 1 Irrelevant Dats (Note 1)
4 0 Index Registar Plus Offset {w/o Carry} 1 Irrelevant Data {Note 1)
5 0 Index Register Plus Offsat 1 trreievant Data (Note 1}
6 1 Index Register Plus Offset 0 Operand Data
ASL LSR 1 1 Op Code Address 1 Op Code
ASR NEG 2 | 1 | OpCode Address+1, 1 | Offset
COM ROR 3 0 Index Register 1 frrelevant Data (Note 1}
FNE(':: TST 4 1] tndex Register Pius Offset (w/o Carry) 1 Irrelevant Data {Note 1)
5 1 index Register Plus Offset 1 Current Operand Data
6 0 Index Register Plus Offset 1 {rrelevant Data {Note 1)
7 "“I‘IIO Index Register Plus Offset ] New Operand Data (Note 3)
3(;(2
STS 1 1 Op Code Address 1 Op Code
sTX 2 | 1t | OpCade Address + 1 ) 1 | offsat
3 [} {ndex Register . 1 Irrelevant Data (Note 1}
4 o Index Register Plus Offset (w/o Carry) 1 Irretevant Data (Note 1}
5 0 Index Register Plus Offset 1 irrefevant Data {Note 1}
6 1 Index Register Plus Offset [ Operand Data (High Order Byte)
7 1 index Register Plus Offsat + 1 0 Operand Data (Low Order Byte)
JSR 1 1 Op Code Address 1 Op Code
2 1 Op Code Address + 1 1 Offset
3 0 Index Register 1 irrelevant Data {Note 1) =
4 1 Stack Pointer [} Return Address {Low Order Byte)
5 1 Stack Pointer — 1 0 Return Address (High QOrder Byte}
: 6 0 | Stack Pointer —2 1 Ieretevant Data (Note 1} N
i 7 0 Index Register 1 irrelevant Data {Note 1)
8 0 | Index Register Plus Offset {w/o Carryl 1 Irrelevant Data (Note 1}
H EXTENDED
: JMP 1 1 Op Code Address 1 Op Code .-
2 1 Op Code Address + 1 1 Jump Address {High Order Byte)
3 1 Op Caode Address + 2 1 Jump Address {Low Order Byte}
ADC EOR 1 1 Op Code Address 1 Op Code .
A oA 2 | 1 | opcodeAddress+1 - 1 | Address of Operand (High Order Byte}
BIT SBC 3 1 Op Code Address + 2 1 Address of Operand {Low Order Byte) -
CMP  5UB t4 1 Address of Operand 1 Operand Data
CPX 1 1 Op Code Address 1 Op Code .
; tgi . 2 | 1t | OpcCode Address +1 1 | Address of Operand (High Order Byte)
! 3 1 Op Code Address + 2 R 1 Address of Operand {Low Order Bytel
; 4 1 Address of Operand 1 Operand Data (High Order Byte}
§ 5 1 Address of Operand + 1 1 Operand Data {Low Order Byte)
% g]r‘ﬁ é 1 " Op Code Address 1 Op Code
.‘a 2 1 Op Code Address + 1 1 Destination Address {High Order Byte)
3 1 _ Op Code Address + 2 1 Destination Address {(Low Order Byte)
4 0 " Operand Destination Address 1 Irrelavant Data {Note 1)
= [ 1 Operand Destination Address V] Data from Accumulator
. ASL LSR 1 1 Op Code Address N 1 Op Code
. éls_g E(E)CL; 2 1 Op Code Address + 1 . 1 Address of Operand (High Order Bytel
COM ROR 3 i Op Code Address + 2 1 Address of Operand {Low Order Byte)
- ?NE(? ST 4 1 Address of Operand 1 Current Operand Data
5 [} Address of Operand 1 Irrelevant Dats (Note 1)
6 1/0 Address of Operand 0 New Operand Data (Note 3)
{Nate
3)
13
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: mhoLe o - orenaions suwany wovTuto) 7 570 09249 D
__T-%49-(1-0¢ |
Address Mode Cycle IVMA , AN —I
and Instructions Cycles # | Line Address Bus Line Dats Bus
EXTENDED (Continued}
STS 1 1 Op Code Address 1 Op Code
STX 2 ] Op Code Address + 1 1 Address of Operand {High Order Byte)
6 3 1 Op Code Address + 2 1 Addrass of Operand (Low Order Byte)
4 0 Address of Operand 1 {rrelevant Date (Note 1)
1 1 Address of Operand 0 Operand Data (High Order Byte)
6 1 Address of Operand + 1 1] Operand Data {Low Order Byte)
JSR t 1 Op Code Address 1 Qp Code
.2 1 Op Cade Address + 1 1 Address of Subroutine {High Order Byte)
3 1 Op Code Address + 2 1 Address of Subroutine (Low Order Byte)
4 1 Subroutine Starting Address 1 Op Code of Next Instruction
9 5 1 Stack Pointer [/} Return Address (Low Order Byte)
6 1 Stack Pointer — 1 0 Return Address (High Order Byte)
7 1] Stack Pointer — 2 1 lrrelavant Data {Note 1}
8 0 Op Code Address + 2 1 Irrelevant Data (Note 1) A
9 1 Op Code Address + 2 1 Address of Subroutine (Law Order Byte)
INHERENT
ABA- DAA SEC 2 1 1 Op Code Address 1 Op Cade
23,’; &Ecc gg{l 2 1 Op Code Address + 1 1 Op Code of Next instruction
CBA LSR TAB
CLC NEG TAP
CLI NOP TBA
CLR ROL TPA
CLV ROR 78T
COM SBA
DES 1 1 Op Code Addrass 1 Op Code ~
&ESX 4 2 "1 Op Code Addrass + 1 1 Op Code of Next Instruction.
INX 3 ] Previous Register Contents 1 Irrelevant Data {Note 1)
4 0 New Register Contents 1 {rrelevant Data (Note 1)
PSH 1 1 Op Code Addrass 1 Op Code £
4 2 1 Op Code Address + 1 1 Op Code of Next Instruction g
- 3 1 Steck Pointer 0 Accumulator Data -
4 0 Stack Pointer — 1 1 Accumulator Data 3
PUL 1 1 Op Code Address 1 Op Code 5
4 2 1 Op Code Address + 1 1 Op Code of Next Instruction ¥
3 0 Stack Pointer - 1 trralevant Data (Note 1)
4 1 Stack Pointer + 1 1 Operand Data from Stack
TSX 1 1 Op Code Addrass 1 Op Code
4 2 1 Op Code Addrass + 1 1 Op Code of Next Instruction 3
3 0 Stack Pointer 1 Irrelevant Data (Note 1} E-
4 1] New Index Register 1 {rrelevant Data (Note 1} B
TXS 1 1 Op Code Address 1 Op Code S
4 2 1 Op Code Address + 1 1 Op Code of Next Instruction 3
3 1] index Register 1 Irrelavant Data )
4 0 New Stack Pointer” 1 irrelevant Dats -
ATS 1 1 Op Code Addrass 1 Op Code 3
2 1 Op Code Address + 1 . 1 Irrelevant Data {Note 2} E
6 3 o Stack Pointer 1 Irrelevant Data {Note 1) 3
4 1 Stack Pointer + 1 1 Address of Next Instruction (High 3
. Ordar Byte} 3
5 1 Stack Pointer + 2 1 Address of Next Instruction {Low 3
Order Byta) :
§
¢ 3
1-22
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T . L. T i = NP aleal = e
87D 09250
TABLE 8 — OPERATIONS SUMMARY (CONCLUDED) 'T" ‘l‘ ? - l 7 -8 G
Address Mode l - [eyele[vma RIW
and nstructions Cyclss " Line Address Bus Line Dsta Bus
TNHERENT {Continusd)
WAL . 1 1 [Op Code Addrass 1 [Op Cade
2 1 |Op Code Address + 1 1 | Op Code of Next Instruction
3 1 |Stack Pointer 0 |Return Address (Low Qrder Byte}
4 1 |Stack Pointer — 1 0 | Return Adgiress {High Order Byte}
9 ) 1 |Stack Pointer — 2 0 | index Register {Low Order Byte!
6 1 |Stack Pointer — 3 0 {index Register {High Order Byte)
7 1 |Stack Pointer — 4 0 | Contents of Accumulator A
8 1 |Stack Pointer ~ 6 0 |Contents of Accumulator 8
9 1 |Stack Pointer ~ 6 1 {Contents of Cond. Code Ragister
RTY 1 1 |Op Code Addrass 1 |Op Code
2 1 |Op Code Addrass + 1 1 | lerelevant Dats {Note 2)
3 0 |Stack Pointer 1 llrretevant Dats {Note 1)
N 4 1 |Stack Pointer + 1 1 gontkanu of Cond. Code Register from
tac
10 5 1 [Stack Pointer + 2 1 | Contents of Accumulator B from Stack
. 6 1 ]Stack Pointer + 3 e 1 | Contents of Accumulator A from Stack
7 1 |Stack Pointer + 4 1 and‘e:)( Register from Stack {High Order
yte
8 1 |Stack Pointer + 5 1 and'sx)z Register from Stack {Low Order
yte -
- 9 1 {Stack Pointer + 6 1 |Naxt Instruction Address from Stack
{High Order Byte)
10 1 |Stack Pointer + 7 1 | Next Instruction Address from Stack
{Low Order Byta)
® swi 1 1 [Op Code Addrass 1 | Op Code ,
2 1. |Op Code Address + 1 1 | Irralevant Data {(Note 1}
3 1 |Stack Pointer 0 {Return Address {Low Order Byte)
4 1 |Stack Pointer — 1 - 0 | Return Address {High Order 8yte}
6 1 [Stack Pointer ~ 2 0 | Index Registar {Low Order Byte)
12° 6 1 |Stack Pointer — 3 "0 |index Register (High Order Byta)
7 1 |Stack Pointer — 4 0 | Contents of Accumulator A
8 1 |Stack Pointar — 6 0 | Contents of Accumulator B
] 1 |Stack Pointer — 6 - 0 (Contenis of Cond. Code Register
10| O [Stack Pointer — 7 1 | tcrelevant Data (Nate 1)
11 1 |Vector Address FFFA (Hex} 1 »Biddr)ess of Subrouting {High Order
. yte) -
° 12 1 |Vector Addrass FFFB (Hax) 1 éd'dr)ns of Subroutine {Low Order
yle,
H RELATIVE
H 8CC BH{ BNE 1 1 {Op Code Address 1 {Op Code R
ggg gtg g:LA 4 2 1 |Op Code Address + 1 1 | Branch Offset
8GE BLT 8VC 3 0 [Op Code Address + 2 1 | irretavant Data {Note 1}
BGT BMI BVS 4 0 | Branch Address 1 | Irretevant Data (Note 1}
BSR 1 1 |Op Code Address 1 [Op Code
2 1 |Op Code Address + 1 1 | Branch Offset’
3 0 | Return Address of Main Program " 1 | Irrelevant Data {Nota 1)
¢ 8 4 1 | Stack Pointer 0 | Return Address {Low Order Byte)
i 5 1 |Stack Pointer — 1 0 | Return Address {High Order Byte)
> 6 0 |Stack Pointer — 2 1 { trrelevant Data (Note 1)
} . 7 0 [Return Address of Main Program 1 | Irrelevant Date {Note 1}
5 8 0 { Subroutine Address (Note 4} 1 | lerelevant Dats (Note 1}
: NOTES: )
i 1. if device which is addressed during this cycle uses VMA, then the Data Bus will go to the high-impedance three-state condition. <
¥ Depending on bus itance, data from the previous cycle may be retained on the Data Bus.
. 2 Data is ignored by the MPU.
i 3. For TST, VMA =0 and Operand data does not change.
4. MS Byie of Address Bus=MS Byte of Address of BSR instruction and LS Byte of Address Bus=LS Byte of Sub-Routine Address.
1-23
o L : cree . ,V,A__J

Powered by ICminer.com Electronic-Library Service CopyRight 2003



S 6 S-THOMSON

ey,

S LA

PHYSICAL DIMENSIONS
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P SUFFIX
PLASTIC PACKAGE

V4
il N y/A 1 Nominat dimension
v} // {2) Truw gromatrical position
2 I-Jl./l_ll_ll_ll-ll_lul_ll.ll-i
gha’ad ~
$3moa. _(u)_
1
. 40 pins
o, Y
ASIF [ 14 €B-182
[ 3] DALA. HOEC STELESC C SUFFIX
- : CERAMIC PACKAGE
ORDERING INFORMATION
{ EF68A02 | C M| BB
Dm‘lica Scresning leve!
Package Oper. temp.
Tha table befow h shows aff suffix for i g
level. Other possibiiities on request.
DEVICE PACKAGE OPER. TEMP SCREENING LEVEL
[} J P E L* M Std D G/B | BB
[ ] ® L] °
EF8802/08 {1.0 MHz) L ) ® ®
[ ] ® [ J [ ] ®
® [ ] L] [
EFSSA02/A08 (1.5 MHz) ® (] [
[ [ J [ ] L ] [ J [ ]
® L] L ] L]
EF68B02/BOS {2.0 MH2) P ° o

Examples : EF6802C, EF6802CV, EF6B02EM, EF6802EM G/B

Package ; C; Ceramic DIL, J : Cetdip DIL, 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.
Screaning level: Std : {no-end suffix), D : NFC 96883 level D,

G/B : NFC 96883 level G, B/B : NFC 96883 level 8 and MIL-STD-883C leve! B.

1-24
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€B.521 CB-708
FN SUFFIX E SUFFIX
PLCC 44 LCCC 44
ligsto 19 max..
14642
0O N
_o:“e+ Q817 44plm- X “plm
OIN ) T a3 Yy o
MO-047-AC CB-52t Y
CEl DATA. JEDEC SITELESC . Ch-708
CEl DATA. JEDEC SITELESC
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