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Advance Information

ROM—-I/C-TIMER

The MCEB4E combination chip provides the means, in conjunc-
tion with the MCB80Z, to devetop a basic 2-chip microcomputer
systemn. The MCBBAG consists of 2048 bytes of mask-programmable
ROM, an B-bit bidirsctional data port with contral lines, and a 16-hit
programmable timer-countar,

This device it capable of interfacing with the MCBBODZ (basic
MCBB00Q, clock and 128 byte: of RAM) as well 35 the MCBEOO if de-
sirgdl. No sxternal logic is required to interface with most peripheral
devicas.

&« 2048 B-Bit Bytes of Mask-Programmable AQOM

® 8 Bit Bidirectional Data Port for Parallel Interface plus
Two Contrad Lines

# Programmable Interval Timar-Counter Functions

® Programmable 1/Q Peripheral Dats, Control and Direction
Registers

® Compatible with the Complete MBBDD Microcomputer Product

Family
TTL-Comipatible Data and Peripheral Lines
® Single 5-Volt Power Supply

MOS

{N-CHANMEL, SILICON-GATE,
DEFLETION LOAD}

ROM-I/O—-TIMER

NOT SHOWRM:
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PLASTIC PACK AGE
CASE 711

L SUFFIX
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CASE 715

FIGURE 1 — TYPICAL MICROCOMPUTER
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Figure 1 in 5 block disgram of a Typicsl cost pHective microccemputer. Th MFL iy
the conter of tha microcomputer aysrem and i3 shown in § MIRIMUM YSTEM JnTee-
tacing with a AOM combination ehip. It b nat insended that thik system be Brited to
this funcilon but that It be saparsdabls with ather carts in the MDD Microcomputer
family.
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FIGURE I — MCS5848 BLOCK DIAGRAM
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GENERAL DESCRIPTION

The MCG84G combination ¢hip may be partitioned
into three functional operating sections:  programmed
storage, timer-counter functigns, and a parallel [/ port.

Programmed Storage

The mask-programmable ROM section is similar to
other AOM products of the MGBOD family. The ROM is
organized n a 2048 by 8-bit array to provide read only
storage for a mimimom microacomputer systern. Two
mask-programmabie chip selects are available for user
definition,

Address inputs AD-A10 allow any of the 2048 hytes
of RCM to be uniquely addressed. Bidirectional data

hines (DD-D7) allow tha transfer of data between the MPLJ
and the MCB846.

Timer-Counter Functions

Under software control this 16-bit binary counter may
be programmed to count events, measure frequencies,
time intervals, ar similar tasks. Internal registers associated
with the {/0 functions may be ielected with AD, Al and
A2 it may also be used for square wave generation,
single pulses of controlied duration, and gated signals.
Interrupts may be generated from a number of conditions
selectable by sof tware programming.
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The timer/counter control register allows control of the
interrupt enahle, output enable, seiection eof an nternal
or external clock source, a = 8B prescaler, and aperating
mode. Input pin ETC (counter-timer clock)] will accept an
asynchronous clock pulse to decrement the internal ragister
for the counter-timer. |f the divide-by-8 prescaler is used,
the maximum clock rate can be four times the master
clock frequency with an absolute maximum of 4 MHz. Gate
input [CTG) accepts an asynchronous TTh-compatible
signal which may be used as a trigger ar gating function to
the counter-timer. A counter-timer output {CTO} is also
available and is under software control being dependeant
on the timer control register, the gate input, and the
clock source.

Parallel /0 Port

The parallel bidirectional (/O port has functional
operational characteristics similar 1o the B port on the
MC6820 PIA. This includes 8 hidirectional data lines ang
two handshake control signals. The control and operatian
of these lines are compiletely software programmable.

The interrupt input {(CP1) wili set the interrupt flag
C5R1 of the composite status register. The peripheral
control (CP2} may be programmed to act as an interrupt
input [set CSR2) or as a peripheral control output,
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MAXIMUM RATINGS

Rating Symbal Valus Unit
Supply Vollage Yo =03 to+7.0 W
Input Voltege Yin -0.310+7.0 Yoo
Operating Temperature Fange Ta 0to + 70 of
Storage Temperalure Range T“'E -55 10 +150 e
Thermal Resisiance LT 70 2C Ay

This davice cOPWBINE Circuitry 10 protect
the inputs sgeimit damags dus ta high
stanc voltages or slectric feelds; however,
i 15 advited that nosmal precautions bae
taken to svaid appication of any voltage
highar than maximum rated woltbges to
thiz high-impedance circuit.

ELECTRICAL CHARACTERISTICS (Voo » 50V @+ 6%, Vgg =0, Ta = 0 ta 70°C unlass otherwise noted, }

Charss thrigtic Symbal Min Typ Max (N H
Ingut High Valtage Adl Inputs ViH Vgg + 20 - Voo W
Input Low Yaltage All Inpute VL Vgg — 0.3 — Ve + 08 Vde
Clock Owershoot/Undershoot — Input High Level Vg Vee - 05 - Ve + 05 Vde
— Input Low Leval Ves « 05 - Vg + 05
bnput Leakage Currant R/, Tieset, ©50, C51 lin - 1.0 2.5 wide
(Win = 0 o 5.25 Vdcl CP1. CTG, CTC, E, AD-A1D |
Three-5tate {Qff State) Input Current Do-D7{  Iyg — 20 10 uAde
¥in 04 10 2.4 Vdc! PPD-PP?, CP?2
Output High Vaoltage VoK Vdc
UL cad = -2056 uAdc,) DO-Cv Vo + 2.4 - -
(N nag = -20¢ pagc) Other Qutputs Vge + 2.4 — —
Cutput Low Voliage VoL Ve
it aad = 1.6 mAdc) Q0-07 - — Vs + 04
1 pad = 3.2 mAdc] Othar Outpurs — — Vee + 0.4
Oulpul High Current {Sourcing) Loy pAdc
(VM = 2.4 Vde) 0Q-07 -20% - -
Other Outlputs =200 - -
IV = 1.5 Vde, the current for drving other than TTL, e.9..
Darlington Baza) CP2, PPO-PPT -1.0 - -10 mAdC
Dutput Low Cusrent (Sinking) oy mide
(VoL = 04 vdc) 0o-0G7 16 _ _
Other Outputs 3.2 - -
Cutput Leakage Currani (0O State) TRG LLOH - - 10 wAde
Vi = 2.4 Yadch
Power Dissipation Pp — - 1000 myy
Capacitance Cin _ _ 20 nF
IVin =0, Ta = 257C, t = 1.0 MHz) Do-07 — - 125
PPJ-PP7, CP2 - - 10
AC-A10, R A%, Rasat, €50, C51, CP1, CTC.CI1G — - 75
[E21%
PPOPFY, CP2, CTO| Cay, ~ 5.0 gF
- 10
Frequancy af Operstian f 0.1 — 140 MHz
Clock Timing
Cycle Tirme 1oycE 1.0 - - H3
Heset Low Time AL 2 — - [Tl
Inierrupt Relzase IR - - 16 L

=~ a4 u
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READMWRITE TIMING (Figures 3 and 4,

Charactsistic Symbaol Min Typ Max Unit
Enabis Pylse Width, Low PWe L 410 — — n
Enabla Pulse Width, High PWEH 4310 - — ns
Set Up Time LAddress CS0, CE1, R/W) tas 160 — — My
Daw Dalay Tima tDGA - — 320 rns
Cata Hold Time tH 10 - - ny
Addreis Hald Time tam 10 — - ny
Hise and Fall Time tEf. IEF - — 25 g
Cata Set Up Time tnsw a5 - — ny
BUS TIMING
Peripharal 1/ Linas
Charactaristic Sy mbal Min Tvp Max Uit
Peripharal Data Setup tPosL 200 - — ng
Rise and Fail Times CP1, CP2 tRr, (P — — 1.0 HE
DQalay Twme E to CPZ Fai) Iops - - 1.0 H
Delay Trne IO Data CP2 Fall LoC 20 — — ny
Celay Tirme E to CP2 Risa A% — — 1.0 M
Lelay Time CF1 te CPZ Rise tRgY — - 20 It
Peripharal Data Dalay Pow — - 1.0 I
Paripheral Date Satep Time for Latch tpgu 100 - — n3
FParipharal Dara Holg Time far Latch ) tPOH 15 — — ne
Timar Counter Lines
Input Rige and Fall Time CTC and CTG ICR. I0F - — 100 ny
Input Pulse Width High PWH toye + 260 — - ns
t&synchronous Moda) )
Input Pulse Width Law TP L ey + 700 — - ng
[Asychronous Mode)
Input Setup Time LYY 200 — - ng
{Synehronous Mode)
Input Hold Time thg BO — - ng
{Syhchronous Mode)
Cutpul Delay CTo - — 1.0 WS
FIGURE 3 - BUS READ TIMING FIGURE 4 - BUS WRITE TIMING

Read Information fram MCGB4E) {Write tnformation fram MPLU)
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FiGLURE § — PERIPHERAL DATA AND CPX DELAY

FIGUWARE 10 = INPUT PULSE WIDTHS
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FIGURE 17 — INPUT SET-UP AND HOLD TIMES

e )
T

Erablk
O.4av

t

— -ty — .

—||--|I Thd —
CTC 2.0V
CTG ' : 0BV

NOTE: Thrls moce L valid anly for
MY A anoud Speration.

FIGURE 8 — PERIPHERAL PORT SETUP TIME

FIGURE 12 — OUTFPUT DELAY
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FIGURE 13 — BUS TIMING TEST LOADS
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SIGNAL DESCRIPTION

BUS INTERFACE

The MCG6846 interfaces to the MG6B00 Bus via an eight-
kit bidirectional data s, two Chip Select lines, @ Read/
Write line, and eleven address tines. These signals, in con-
junction with the M6800 VMA output, permit the MPU
to control the MCBB46,

EMEMRECTIONAL DATA BUS {D0-D7}

The bidirectional data lines (D0-07} aliow the transfer
of data between the MPU and the MCGB4E. The data bus
outlput drivers are three-state devices which remain in the
high-impedance (Off} state exgept when the MPLU performs
an MCGB46 register or ROM read (R/W = 1 ang 170
Registers or ROM selected).

CHIP SELECT (C50, C51)

The CS0 and C51 inputs are used to select the BOM or
1/0 timer of the MCGB4E. They are mask programmed 1o
be active high or active low as chosen by the user,

ADDRESS INPLITS {AD-AT0)

The Address inputs altow any of the 2048 bytes of ROM
to be uniguely selected when the circuit is operating in
the ROM mode. In the 1/O-Timer mode, address inputs
AD, Al, and A2 select the proper 1/0 Register, while A3
through A10 {together with CS5C and C51) can be used as
additional gualifiers in the 1/0 Select circuitry. {See the
section on F/Q - Timer Select for additional details.)

RESET

The active low state of the Resat input is used to ini-
tialize all registar bits in the {/O section of the device to
their proper values. {See the section on {nitialization for
Resat conditions for timer and peripheral registers.,)

ENABLE (g2}

This signal synchronizes data transfer between the
MPU and the MCEB46. It also performs an eguivalent
synchronization function on the externel clock, reset,
and gate inputs of the MCB846 Timer section.

READ/WRITE (R/MW}

This signal is generated by the MPU and is used to con-
trol the direction of data transfer on the bidirectional data
pins. A low level on the R/W input enables the MCE846
input butfers and data is transferred to the circuit during
the ¢2 pulse when the part has been selected. A high level
on the R/W ingut enables the output buffets and data is
transferred 1o the MPU during ¢2 when the part is selacted.

INTERRUPT REQUEST {RG)

The active low IR output acts 10 interrupt the MPL
through logic included on the MCE846. This output

utilizes an open drain configuration snd permits other
interrupt request outputs from other cirguits to ba con-
nected in a wire-OR configuration.

PERIPHERAL DATA {P0-P7}

The peripheral data lines can be individually program-
med as either inputs or ocutputs via the Data Direction
Register. When programmed as outputs, thesa lines will
drive two standard TTL loads (3.2 mA). They are also
capable of sourcing up to 1.0 mA at §.5 Volis (Logic "1*
output.}

When programmed as inputs, the output drivers asso-
ciated with these lines enter a three-state |high impedance)
mode. Since there is no internal putl-up for these lines,
they represent 8 maximum 10uA load to the circuitry
driving them — regardiess of logic state.

A logic zero at the Reset input forces the peripheral
data lines to the input configuration by clearing the Data
Direction Register. This allows the systemn designer to
preclude the possibility of having & peripheral data output
connected 10 an éxternal driver cutput during power-up
sequUeEnce.

INTERRUPT INPUT {CP1}

Perigheral input line CP1 is an input-only that sets the
Interrupt Flags of the Composite Status register. The
active transition for this signal is programmed by the
peripharal contral register for the paraliel port. CP1 may
also act as a strobe for the peripheral data register when it
is used as an input latch, Details for pregramming CP1
are in the sectron on the parallel peripheral port.

PERIPHERAL CONTROL {CP2)

Peripheral Control line CP2 may be programmed to act
as an Interrupt input or Peripheral Control cutput. As an
input, this line has high impedance and is compatible with
standard TTL voltage levels. As an output, it is also TTL
compatible and may be used asasourceof I mA at 16 Y
to directly drive the base of a Darlington transistor switch.
This line is programmed by the Peripheral Control Register.

COUNTER TIMER QUTPUT {CTO)

The Counter Timer Qutput is software prograrmmmable
by selected bits in the timer/counter control register. The
mode of operation is dependant on the Timer control

regrster, the gate input, and the clock source. The output
is TTL compatible,

EXTEANAL CLOCK INPUT (CTC)

Input pin CTC will accept asynchronous TTL voltage
level signals to be used as a clock to decrement the Timer.
The high and low levels of the axternal clock must be
stable for at lzast one systern clock period plus the sum of

] . o ==
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the setup and hold times for the inputs. The asynchronous
clock rate can vary from dc to the Jimit imposed by
Systern ¢2, setup, and hold times.

The external clock input is clocked in by Enable
{System ¢2) puises. Three Enable periods are used to
synchronize and process the external clock. The fourth
Enatile pulse decrements the internal egunter. This does
not affect the input frequency; it merely creates a delay
between a ciock input transition and internal recognition
of that transition by the MCEB4B, All references to CTC
mputs in this document relate to internal recognition of
the input transition. Note that a clock transition which
does not meet setup and hold time specifications may
reuira an additional Enable pulse for recognition.

When observing recurring events, a lack of synchroniza-
tion will result in either “System jitter™ or “fnput jitter”
being ohserved on the cutput of the MCG846 when using
an asynchronous clock and gate input signal, ""System
jiitter” is the resuit of the ingut signals being out of
synchronization with the system $2 clock {Enablel,
permitting signals with marginal set-up and hold time to
be recognized by either the bit time nearest the input

transition or subsequent bit time, “laput jitter” can be as
great as the time between the negative going transitions
af the input signal plus the system jitter if the first transi-
tion 5 recognized during one system cycle, and not
recognized the next cycle or vice-versa.

GATE INPUTS ICTG)

The input pin CTG accepts an asynchronsus TTL-
compatible signal which is used as a trigger ar a clock
gating function to the Timer, Tha gating input is clocked
inta the MCG6844 by the Enable System $2) signal in the
same manner as the previously discussed clock inputs.
That is, a CTG transition is recognized on the fourth
Enable pulse (provided setup and hold time requirements
are met), and the high or low levels of the CTG input
must be stable for at least one system clock pericd plus
the sum of setup and hold times. All references to CTG
transition in this document relate to internal recognitian
of the input transition.

The €TG input of the timer directly affects the interral
16-bit counter. The cperation of CTG is therefore inde-
pendent of the - B prescaler selection.

FUMCTIONAL SELECT CIRCUITRY

I/O-TIMER SELECT CIRCUITRY

CS0 and C51 are user programmabileg. Any of the four
binary combinations of C50 and C51 can be used to select
the AOM_ Likewise, any other combination ¢an be used to
select the 1/O-Timer. In addition, several address tines are
used as qualitiers for the 1fO-Timer. Specifically, A3 =
Af = AB = logical 0. AB can be programmed to a “1",
“0", or don't care. A7 = AB = A9 = A10D = don't care
ar one line oniy may be programmed toc a logical 1",
Figure 14 cutlines in diagrammatic form the available chip
selegt options.

e e gl L

INTERNAL ADDRESSING

Seven /O Hegister locations within the MCB846 are
accessible to the MPL data bus. Selection of these registers
i controlled by AQ, A1, and AZ {as shown in Table 1}
provided the [/Q timer is selected. The cambination status
register is Read-only; e!l other Registers are Read and Write.

TABLE 1 — INTERNAL REGISTER ADDRESSES

REGISTER SELECTED A2 Al
Combination Statur Ragister
Peripheral Control Aagister
Duta Direction Regittar
Paripheral Datas Regivter
Combination Status Ragizter
Timar Cantrol Ragister
Timar MSE Registor
Timar LSH Ragister
ADOM Addren

P Y- L
RO o=l

" I A e L= I
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FIGURE 74 — HO-TIMER SELECT CIRCUITRY
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Initialization

When the Reset input has accepted a low signal, ail
registers are initialized 1o the reset state. The data direction
and peripheral data registers are clearad, The Peripheral
Cantrel Register is cleared axcept for bit 7 {the Reset bitl.
This forces the parallel port to the input mode with
Interrupts disabled. To remove the Reset condition from
the parallel port, a "0 must be written into the Peripheral
Controd Register bit 7 {PCR 7],

The counter latches are preset to their maximal count,
the Timer control register bits are reset to Zero except for
Bit O ITCRQO is set), the counter output is cleared, and
the counter clock disabled. This state forces the timer
countet to ramain iA an inactive state. The combination
status register is cleared of all imterrupt flags. During
timer initiabization, the reset bit {CCR{Q) must be cleared.

ROM

The Mask Programmable ROM section is similar in
operation to other HOM products of the MEGB00 Micro-
processor family. The ROM is organized as 2048 words of
B-bits to provide read-only storage for a minimurm micro-
computer system. Tha ROM is active when selected by the
unigue combination of the chip select inputs.

ROM Selact

The active levels of CS5( and C51 for AOM and 1/0
select are a user programmable option. Either CS0 or G5t
may be programmed active hi or active low_ but different
codes must ba used for ROM or 170 select. CSQ and CS1
are mask programmed simultaneously with the ROM
pattern. Tha AOM Select Circuitry is shown in Figure 15,
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FIGURE 15 - RDOM SELECT CIRCUITRY
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TIMER OPERATION

The Timer may be programmed to operate in mades
which fit & wide variety of applications. The dewice is
fully bus compatible with the MBB00Q system, and is
sccessed by Load and Store operations from the MPLIL

In a typical application, the timer will be loaded by
storing two bytes of data inte the counter latch, This
data is then transferred into the caunter during a Countsr
Initislization cycle. The counter decraments on each
subsequent clock cycle (which may be system $2 or an
external clock] untii one of several predetarmingd condi-
tions causes it to halt or recycle. Thus the timer is pro-
grammable, cyclic in nature, controllabla by external

inputs ar MPU program, and accessible to the MPU at
any time,

COUNTER LATCH INITIALIZATION

The Timer consists of a 16-bit addressable counter and
two 8 bit agdressable latches. The function of the latches
is 1o store a binary egquivalent of the desired count value
minus one. Countar initialization results in the transfer of
the latch contents of the counter, It should be noted that
data transfer to the counters is always asccompdished via
the latches, Thus, the counter latches may be accurately
described as a 16-bit “counter initialization data™ storage
ragister,

In some modes of operation, the initialization of the
latches wilt cause simulianeous counter initiatization (i.e,
immediate transfer of the new latch data into the counters),
It is, therefore, necessary to insure that all 16 bits of the
latches are updated simultaneousty. Since the MOGE48
data bus is 8 bits wide, a temporary register (MSB Buffer
Register) is provided for in the Most Significant Byte of
the desired latch data. This is a “write-only™ register
selacted via address lines AQ, AT, and A2. Data 1s trans-
ferred diractly from the data bus to the MS2 Buffer when
the chip is selacted, R/ is low, and the timer MSB register
is selected (AO = "D A1 = A2 ="1")

The lower 8 bits of the counter latch can also be
referred to as a ""write-only” register. Data Bus informa-
tign will be transferred directly to the L5B of a counter
jatch when the chip is selected, R/W is low and the Timer
LSB Registar is selected {AD = A1 = A2 = "1"}, Data from
the MSB Buffer will automatically be transferred into the
Mast Significant Byte af the counter latches simultaneously
with the transfer of the Data Bus information to the
Least Significant Byte of the Countar Latch. For brevity,
the conditions for this operation will be referred to
henceforth as a “"Write Timer Latches Command.””

The MCEBAE has been designed to allow transfer of
two bytes of data into the counter latches from any
source, provided the MSB is transferred first. in many
applications, the source of data will be an MGBOCQ MPU,
It should therefore be nated that the 16-bit store opera-
tions of the MGBOO family microprocessars (STSand STX)
transfer data in the order required by the MCGEAG. A
Store Index Register instruction, for example, rasults in
the MSB of the X register being transferred to the selected
address, then the LSB of the X register being written into
the next higher location. Thus, either the index register
or stack pointer may be transferred directly into 2 selected
counter latch with a singie instruciion.

A logic zero at the Heset input alsa initializes the
courtter latches. All latches will assume maximum count
(B5, 535) vatues. It is important to note that an internal
Aeset (Bit zerg of the Timer/Control Register Set} has no
effect on the counter latches,

COUNTER INITEALIZATION

Counter [nitiatization is defined as the transfer of data
from the latches to the counter with attendant clearing of
the Indivigual Interrupt Flag associated with the counter,
Counter Initialization always occurs when a reset condi-
tion {external Resat = 0 or TCRQC = 1) is recognized. It
can also occur (dependent on The Timer Mode} with a
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Write Timer Latches command or recognition of a negative
transition of the Gate Nput.

Counter recycling or reinitialization occurs when a
clock input is recognized after tha counter has reached an
all-zero state. In this case, data is transferred from the
Latches to the Counter, but the Interrupt Flag is unaffected.

TIMER CONTROL REGISTER

The Timer Controi register {see Table 2} in the MCG846
i used t@ modify timer operation to suit a variety of
apphcations. The Timer Control Register has a unigue
address space (AD=1,A1=0, 42 =1} and therefore may be
written into at any time, The lgast significant bit of the
Control Hegister is used as an Internal Reset bit. When
this bit is a logic zero, all timers are allowed to operate in
the modes prescribed by the remaining bits of the timer
cantrol register,

Writing “ome” into Timer Control Register Bit 0
(TCRO| causes the counter to be preset with the contents
of the counter latches, all counter ¢lacks are disabled, and
the timer output and interrupt flag (Status Register] are
reset. The Counter Latch and Timer/Contrs) Pegister are
undisturbed by an Internal Resat and may be written into
regardless of the state of TCRO.

Timer Control Raegister Bit 1 {TCR1} is used 1o select
the clock source, When TCR1 = (0, the external clock
input CTC is selected, and when TCR1 = 1", the timer
uses system ¢2.

Timer Control Raegister Bit 2 {TCR2) enables the ~ 8
prescaier (TCR2 = 1) In this mode, the clock frequency
is divided by eight before being applied to the counter.
When TCR2 = 0" the system clock is applied directly to
the countar,

TCR3I, 4, & seiect the Timer Operating Mode, and are
discussed in the hext section.

Timer Contrpl Register Bit & (TCRE) is used to mask
or enable the Timer Interrupt Request. When TCRE = Q,
the Interrupt Flag is masked from the timer. When TCR&
= 1, the Interrupt Flag is enabled into Bit 7 of the Com-
posita Status Register {Composite 1RQ Bit), which appears
an the |RG autput pin.

Timer Controd Register Bit Saven (TCR7) bas a special
function when the timer is in the Cascaded Single Shot
mode. {This function is explained in detail in the section
describing the mode ! In all other modes, TCR7 merely
acts as an output enable bit. If TCR? = Q, the Counter
Timer Dutput ICTO} is forced low. Writing a logic one
intog TCR7 enables CTQ,

TIMER OPERATING MODES

The MCB84€ has been desioned to operate effectively
n a wide variety of apglications. This is accomplished by
using three bits of the contral register {TCR3, TCR4,
and TCRS) to define different operating modes of the
Timer, outlined in Table 3,

TABLE 2 - FGAMAT FOR TIMER/COUNTER CONTROL REGISTER

CONTROL
REGISTER
BIT STATE BT GEFINITION STATE DEFINITION
TCRQ o Intarnal Reget Timer Enabled
1 Timer in Press: State
TCR1 () Clock Source Tirner uses Extarnal Clack (CTC)
1 Timer uses $2 System Clock
TECRAZ Q + H Praccalar Clock is not Prescalad
1 Cleck is prascaled by
<+ B Counter
TCA3 x
TCRa x Operating Made See Tabie 3
TCRE * Selsction
TCRG a Timer Intérrupt ﬁ Masked from Timer
] A0 Epakled from Timer
TCR? o Timer Output Enakle | Counter Qutput (CTO) Ser LOW
1 Caunter Quiput Enabled
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TABLE 3 — DPERATING MOQDES

TCR® | TCR4 | TCRS

Timer Oparsting Mods

Counter lmitislization Interrupt Fiag Set

0 0 0 Continwous TTGL+W +R T.0.

0 0 1 |Caseaded Single Shot  |GTG4 + R T0.

O i 0 Continuaus T CTG4+R T..

i 1 1 Marmal Single Shot CTIG4 +R ) T.0.

1 o Q Freguency Cormpar ison CTGy -1 - IW t?G_ 1+RA CTG{ Befom T_l:j"
1 O 3 TG4 T+ R TO. Belore CTG )
1 1 0 {Pulsa Width Cormparniscn TG4 -1+ R T7G! Bafgra T.O.
1 1 ]

T.O. Betare CTGT

R =~ Resat Conditign
W = Writa Timer Latches
T.0Q, - Counter Time Out

CONTINUOUS OPERATING MODE (TCR3=0,TCRE=0

The timer may be programmed to gperate n a con-
Linupus counting mode by writing zeros into bits 3 and &
ot the timer control register, Assuming that the timer
output is enabled {TCRT = 1), a square wave will be
gqererated at the Timer Quitput CTO isee Table 4].

Either a Timer Reset [TCRQ = 1 or External Raset = Q)
candilion or internal recagrition of a negative transition
ot the CTG input results in Counter Initialization. A Write
Timer Latches command can bg selected as a Counter
Initialization signal by clearing TCR4,

The discussion of the Continuous Mode has assumed
the appiication reguirgs an output signal. It should be
notad the Timer operatas in the same manner with the
output disabled (TCR7 = 0). A Read Timer Counter
command is valid regardiess of the state of TCR7,

CV6al = Megative Transition af Pim 17
CTG1T = Positive Trangition of Pin 17
I = Interrupt Flag (CSRO] = O

NORMAL SINGLE-SHOT TIMER MODE
(TCR3 =0, TCA4 = 1, TCR& = 1}

This mode is identical to the Continucus Mode with
two exceptions. The first of these is ohvious from the
name - the output returns to a low-level after the initial
Time QOut and remains low until another Counter initiak-
zation cycle oecurs. The output waveform {CTO) is shown
wn Figure 16

As indicated in Figure 18, the internal counting mech:
anism remains cyclical in the Single-Shot Mode. Each
Time Out of the counter results in the setting of an
Individual Interrupt Flag and re-initialization of the
counter.

The second major difference hetween the Single-Shot
and Continuous modes is that the internal counter enable
is not dependent on the CTG input level remaining in the
low state for the Single-Shot mode. Aside from these
differences, the two modes are identical,

TABLE 4 — CONTINUGUS OPERATING MODES

CONTINUQLS MOOE
ITCRZ =G, TCR7 =1, TCRS = (1

CONTRAOL WHTIALIZATION/OUTPUT WAVEFDRMS
AEGISTER
TCA2 | TCA4 Counter Timer Cutput (2X}
initislization |HH AT AN+ 1Ty | =N+ 1T
a 0 {(EYGl+WeR | MOH
| r 1 iYoL
{ 1 |E¥G b+~ o T.0. T.0. T.O.

ENG « MNegetive Transtlon GA TE thput.
W = Write Timer Latches Command,

R = Timer Ascet ITCAO = 1 or Ex1ernal RESET = ()

M = 18 Bit Numbear in Counter Latch.

T = Farlod of Clock Input wa Sounter,

w = Countar lnitislizetion Cycla,

T.0. = Coguniar Time Qut (AN Zaro Conditipnl.
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FIGUAE 1§ —~ SINGLE SHOY MODEE

1L

CToQ

i———————— (M + 1] ———am— T+ 1) —epemmy= (N + 1] —

(£ NOAMAL SINGLE-SHOT MQOGE OQUTPUT WwavEFORM

0 T.0.

TCAT = Outpur

N I B [N+ 1} M+ 1) N+ 1)
Lo 4—\— --L- + .

T.Q. T.0. T.0.

|

Afer Tirmeout rr'
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(B CASCADED SINGLESHDT MODE QUTFUT WAVYEFDHAM

T=wWrite d "1 e TCRLF
0= YWrite s """ into TCR-7

"POHNT AT WHIGCH AN INTERAUPT MAY QCCUR

Nata: All timae intervals shown soove sssume the Gate (ETG) and
Hlock (CTE) siprnels sra synchrpnizad 1o sysism &2 with The
el ind satup and hold Timd requireamants.

! Tu Ti

TIME INTERVAL MODES (TCR3 = 1}

The Time Interval Modes are provided for applica-
uons reguiring more flexility of interrupt generation
and Counter Imitialization. The Interrupt Flag is set
in these modes as a function of both Counter Time

Qut am transitions of the CTG input. Counter Initializa-
ticsn 15 alse affected by Interrupt Flag status. The output
signal is not defined in any of these modes, Other features
of the Time Interval Modes are Dutlined in Table 5.

TABLE 5 — TIME INTEAVAL MODDES

TCRI =1
TCR4 TCHE APPLICATION | CONDITION FOR SETTING INDIVIDUAL INTERRUFPT FLAG
0 i) Frequency Interrupt Generated it ﬁ Inpat Pericd 11/F]
Comparizon is Leass Than Countar Tima Out (T.O.}
0 1 Fregquency Intarrupt Genarstad if CTG tnput Pariod (1/F)
Comparison is Greater Than Countsr Time Cut (7.0.1
1 D | Pulss Width Intrrupt Gansraved 11 CTG Input "Down Time™
Comparison is Less Than Counter Time Qut (T.0 )
1 1 Pulsa Width Interrupt Geanarated if ﬁ Input "Down Time"
Comparison in Groater Than Counter Time Qut {T.O.}

[ N
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CASCADED SINGLE-SHOT MODE
(TCR3 =0, TCR4 = §, TCRG = 1}

This mode is identical to the single-shot mode with tweo
exceptions. First, the output waveform does not return to
a low level and remain Jow after timeout. Instead, the out-
put level remains at its indtialized level until it is re-pro-
grammed and changed by timeout. The output leval may

be changed at any timeout or may have any number of
timeouts between changes.,

Thae second difference is the method used to change
the putput level. Timer Control Register Bit 7 (TCR 7] has
a special function in this mode. The iimer output (CTO}
is equal to TCRY clocked by timeout. At every timeout,
the content of TCR7 is clocked 1o and held at the CTO
cutput. Thus, output pulses of length greater than one
timer cycle can be generated by cascading timer cycles
and counting timeouts with a saftware program. [(See
Figure 16).

An interrupt is genersted at each timeout. To cascade
timer cycles, the MPU would need an interrupt routine
ta: 1) count gach timeout and detarmine when to change
TCR7Z, 21 write into TCR? the state corresponding to the
next desired state of the output waveform (only neces.
safy during the last timer cycle before the ocutput is to
change state); and 3} clear the interrupt flag by reading
the combination status register followed by Read Timer
MSB. It is also possiile, if desired, to change the [ength of
the timer cycie by reinitializing the timer latches. This
allows more flexibility for obtaining destred times.

FREQUENCY COMPARISON MODE
(TCR3 =1, TCR4 = 0}

The timer within the M{CG6848 may be pregrammed to
compare the pericd af a puise Igiving the frequency after
calculations} at the CTG input with the time period

recuuired for Counter Time Qut. A negative transition of
the CTG input enables the counter and starts a Counter
initialization cycle — provided that other conditions as
noted in Table § are satisfied. The counter decrements on
each clock signal recognized during or after Counter
Initialization untit an Interrupt is generated, a Write
Timer Latches comrmand s issued, or a Timer Reset
condition occurs. It can be seen from Table 6 that an
interrupt condition will be generated f TCRE = 0 and the
pericd of the puise (single pu!se or measured separately
repetative pulses) at the CT1G input is less than the Counter
Time Out period. If TCRS = 1, an interrupt is generated
if the reverse is true,

Assume now with TCRS = 1 that a Counter initializa-
tion has occurred and that the TG input has returned
low prior to Counter Tima Qut. Since there is no Individ-
ual Interrupt Flag generated, this automaticalty sterts a
new Counter Initialization Cycle. The process will con-
tinue with frequensy comparison being performed an
each CTG input ¢ycle untii the mode is ¢changed, or a
cycle is determined 10 be above the predetermined {(imit.

PULSE WIDTH COMPARISON MODE
{TCR3 =1, TCR4 = 1)

This mode is simitar to the Frequency Comparisan
Mode except for the limiting factor being a positive,
rather than negative, transition of the G105 input. With
TCRS = 0, an individual Interrupt Fiag will be genersted
if the zero level pulse applied 10 the CT G5 input 15 less than
the time period required for Counter Time Out, With
TCRE = 1, the interrupt is generated when the reversa
condition is true,

___As can be seen in Table 7, a positive transition of the
CTG input disables the counter, With TCR 5 = 0, it is

I

theretore possible to directly obtain the width of any
pulse causing an interrupt.

TABLE & — FREQUENCY COMPARISON MODOE

CRX3 =1, CAX4a=0D
Control Reg Counts Counter Enabile Countar Erable Interrupt Flag
Bit S ICAXS) Irntialization Flip-Flop Sat ICE)} | Flip-Flop Reset ICE) Set (1)
0 Gi-1-ICE+TO CE}+R Gl-w-R-1 W+R+1 G1 Before TO
i Gl-t+R GL-wW R W+R+ | TO Before G

| represents the nTarirgpl 100 the Tomoer.

TABLE 7 — FPULSE WIDTH COMPARISON MOLDE

CRAX3= 3, CRX4 =
Contral Reyg Caunter ‘Counter Enable Counter Enable Interrupt Flag
Bit 5 ICRXG] Initialization Flip-Flop Se1 ICE) | Flig-Flop Resst {CE| St {H
0 ) Gi1+R GlW R W+R+1+5 Gt Before TO
1 Gi-1+R G. W R WA+ 1+G TO Bafare Gf

—— F "B . |
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DIFFERENCES BETWEEN THE MC8840 AND THE
MC6846 TIMERS

1} Control registers 1 and 3 are buried {access through
controd register 2 only] in the MCGB40 timer. tn the
MCGBAG, all registers are directly accessable.

2] Tha MC&840 has a dual 8 bit continuous mode for
gengrating non-symmetrical waveforms, The MCBE46,

instead, has a cascaded one shot mode which can accom-
plish the same function, but also atlows the user to
penerate waveforms longer than one timecut,

3) Because of the different modes, there is @ difference

in the cantrel registers between the MCEBEA0 and the
MCB846.

COMNTROL
REGISTER
gIT MLCEE40 MCBa46
) 16 bit or dual B bnt . 8 prascala enable
mode control
7 cutpul enable lall modes) Dutpul néxt sTate
{cascaded ane thot
mode anly}, output
anable 3l other modas
0 A intarnal reset
A7 control register selecy intarnal reset

FI3 timer Jd olock control

COMPOSITE STATLUS REGISTER

The Compaosite Status Reqister (TSR is a read-anly
ragister which is shared by the Timer and the Peripheral
Cata Port of the MOCGB45. Three individual interrupt

Hags in the register are set directly via the appropriate
conditions in the timer or peripheral port. The com-
posite interrupt flag — and the (1] Output — respond
to these individual interrupts only it Corresponding
enable bits are set in the appropriate Control HRegisters.
[See Figure 17} The sequence of assertion is not detected.
Setting TCRG while CS5RD is high will cause C5R7 to
be sat, for example.

The Composite Interrupt Flag (CSRE7) is clear only if
all enabled Individual Imerrupt Flags are clear. Tha

conditions for clearing CSR1 and CS5R2 are detailed in a
tater section. The Timer Interrupt Flag (CSRO} is cleared
under the following conditions:

1) Timer Heset — Internal Reset Bit [TCRO! = 1 or
External Reset = 0,

21 Any Counter Initialization condition.

3] A Write Timer Latches command f Time lnterval
modes |TCR3 = 1) are baing used.

4} A Read Timer Counter command, provided this is
preceded by a Head Composite Status Fegister whils
CSRO is set. This latter condition prevents missing an
interrupt Hequest generated after reading the Status
Feagister and prior to reading the counter.

The remaining bits of the Composite Status Registar
(CSR3-CSRG) are unused. They defauit to a lagic zero
whean read.

FIGURE 17 — COMPQEITE STATUS REGISTER & ASSOCIATED LOGIC

. {:EFI: .i CoR C5A0 ! Mote. Brts C5H3

— P = —r—r—

FCAG TCRE

) CERE "]
i ; ara ngt usad. _’:553._;
! CF2 1 l (o ol | i Tomar Composite
| IRQ R . | 1RO
I—,—l |._. 1 r ] |
I

| ; ' _ ;L_>w

T
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1/ OPERATION

PARALLEL PERIPHERAL PORT

The peripheral port of the MCG846 contains 8 Peripheral
Data lines (PO-P?), two Peripheral Control lines {CP1 and
CF2), a [rata Direction Register, a Peripheral Data Register,
and a Peripheral Control Register. The port also directly
affects two bits {C5R1 and CSR2} of the Composite
Status Hegister,

The Peripheral Port js similar to the "B” side of a P1A
IMCBB20C or MCBE21) with the following exceptions:

11 All registers are directly accessible in the MCGB46.
Data Direction and Peripheral Data in the MCGB20/682 1
are located at the same address, with Bit Two of the
Contral Register used for register selection.

2} Peripheral Control Register Bit Two (PCR2) aof the
MCE84b s used to select an optiocnal Input latch function.
This option s not avallable with MCEB20/68821 P1A's,

3) Interrupt Flags are located in the MUBB46 composite
status reqister rather than Bits & and 7 of the Controt
Register as used in the MCB820/6821,

4} Interrupt Flags are cleared in the MCGB20/6821 by
reading data from the Peripheral Data Hegister. MCBB4G
Interrupt Flags are ¢leared by either reading or writing to
the Peripheral Data Register — aprovided that this sequence
s followed a) Flag Set, b} Read Composite Status Reqgister,
c) Head/Write Penipheral Data Register is followerd,

51 Bit 6 of the MCGE46 Peripheral Control Register is
rot used. Bit 7 {PCR7)1 is an Internal Reset Bit ngt avail-
ahle on the MCBE20/6821. _

&) The Peripheral Data linas {and CP2} of the MCGBB46
feature internal current limiting which allows them to
directly drive the base of Darlington NFN transistors,

DATA DIRECTION REGISTER

The MPL! can write directly to this eight-bit register to
configure the Peripheral Data lines as either inputs or
Gutpuls. A particular bit within the register (DDRN} i3
used ta control the corresponding Peripheral Data line
(FM]. With DORN = D, FN becormes an input; if DORN =
1, PN is an output. As an example, writing Hex SOF into
the Data Cirection Register results in P00 thru P3 hecoming
outputs and P4 thru P7 being inputs. Hex $55 in the Data

Uirection Kegister results in alternate outputs and inputs
at the parallel port.

PERIPHERAL DATA REGISTER

This eight bit register % wused for transferring data
between the peripheral data part and the MPL, Any hit
corresponding to an output line will be used 10 drive the
output bufter associated with that line, Data in these
output bits is normally provided by an MPL) Write func-
tion. {Input bits — those assaciated with input lines — are
unchanged by a Write Cormmand ) Any input bit will
reflect the state of the associated inpuot line if the input
lateh function is deselegted. If the Control Register is
programmed to provide input latching, the input bit will
retain the state at the time CP1 was activated until the
Peripheral Cata Register is read by the MPL.

PERIPHERAL CONTROL REGISTER

This eight kit register 15 used to controd the reset func-
1on as wall as for selection of optienal functions of the
“two peripheral controd lines {CP1 and CP2}. The Fenpheral
ontrod Register functions are outlined in Table §.

TABLE B — FERIPFHERAL CONTRAOL REGISTER FORMAT {Expanded)

PCAT PCAB PCRE PCRA

!
PCA3 —:E-[ RPCRZ ﬁ PCAY PCRO

|

l

CP2 DIRECTION CONTROL
0 - CP2 Is INPUT
i 1=CP2I50OUTPUT

HESET ISET BY EXT.RESET = 0 OR WRITING
ONE INTO LOCATION,; CLEARED BY
WRITING ZERQ T THIS LACAT QM)

0= NORMAL OPERATION
1= RESET CONDITION [(CLEARS PERIFH
DATA & OATA DIRECTION REG + CSR1T & C5H 2

CP1 INT_EMABLE
0=CP1INT MASKED
1=CFP1 INT.ENABLED

| CP1 ACTINVE EOGE SELECT
0= NEGATIVE 11 EDGE _
| 1 =POSITIVE {TIEDGE |

CP1T INPUT LATCH CONTHOL
Q= INPFLIT ATA NOT LATCHED
1= INPUT ATA LATCHED OMN ACTIVE CP1

L

CP2 15 INPUT {PCRS = O}

PCHRA4 PCHI

| |

CPZ2 ACTIVE EDGE SELECT CPYINT. ENABLE
0 =MEGATIVE (|} EDGE D-CPZINT. MASKED
{ - POSITIVE (T} EDGE 1 -CP2INT EMNABLED

F PCR4 PCR3 CP2 15 OUTPUT {PCRE = 1)

INTERHUPT ACKNOWLEDGE f
(NPT DLUTPUT ACK MOWLEDLE

PREOGRAOAMMABLE OUTPUT
1 QOR 1| ICP2REFLECTS DATA
WRITTEN EINTCO PCRZ)

. e - el o
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PERIPHERAL PORT RESET (PCR7)

Bit 7 ot the Peripheral Contral Register (PCRY) may be
usytd to wmtiglize the peripheral section of the MOG34,
When this bil is sel hugh, the peripberal data register, the
pecipheral Sate direction register, and the interrupt flags
assotiated with the penipherasl gort (CSH)1 & C5R2) are
all cleared. Other 15 in the peripheral control reyister are
not atfected by PR /.

__PUAZ s set by either a Jogic zero at the External
HESET input or under program control by writing a
“gne’’ anto the location. In any case, PCR? may be
cleared only by writing @ zero into the location white

RESET is high. The it must be clegred 10 actlivate the
Lart.

CONTROL OF CP1 PERIPHERAL CONTROL LINE

CPY may be used as an mterrupt regoeest to the MCB846,
a5 a strobe 1o allow katching of input data, ar Both, In any
case, the nput can be programmed to he activated by
either a positive Or negative transition ¢l the synal. These
options are selected wvia Control Register Bits PCRO,
PCRY & PCRZ

Controt Ragister Bit 0 (PCRQY is used to enable the
mterrupt trensfur circuitry of the MOBBAG. Hegardless of
the state of PCRQ, an active transition of CP1 causes the
Compusite Status Register Bit One {CSR1} to be set. If
PCRO = 1. this interrupt will be retiected in the Composite
Interrupt Flay (CSR7), and thus at the IR output.
CSHE1T s cleared by a Peiipheral Part Reset condition or
by #ither reading or writing (o the peripheral data reqgister
alter the Composite Status Register is read. The latter
altarmative is conditional -- CSR 1 must have been a logic
one when the Compotite Status Register was last read.
This priecludes nadvertant clearing of interrupt flags
geoerated between the time the Status Register is read and
the manipulation of periphecal data.

Control Register Bit One (PCR1} 15 used to select the
edye whwh activates CP1. When PCR1 - 0, CP1 s active
an negative transitions (Righ to lowt, Low o High tran-
sitrans Are sensed by CP 1D when PCRT - 1

Iy addedifion to dls use as an nterrupt input, CP1 can be
usey a5 a strobe to caplure input data in an internal latch.
This option is setectegd by writing a gne into FPeripheral
Controd Register Bry Tweo {FCR2F. bn gperation, the data
ot the pins designated by the [ata Durection Register as
ivputs will be captured by an active transition of CPT
An MPU Read of the Peripheral Data Register widl rosult
in the captured data being transtferred tu the MPL) . and
it also releases the lalcn o allow capture ol new data,
Mote that successive actiwe transitions with no Read
FPeripheral Data Commeand helween does nol opdate the

input latch., Also, it should be noted that use of the
input latch function (which can be deselected by writing a
zerg into PCRZ2) has no eftect on output data. It akso does
not affact Interrupt function of CPYL.

CONTROL OF CP2 PERIFHERAL CONTROL LINE

CP2 may be uged as an input by writing 4 2ero into
PCRE. In this configuration, CP2 becormes a dual of CP1
in regard to generation of interrupts. An active transition
las selected by PCR4) causes Bit Twa of the Composite
Status Register to be set. PCH3 is then used 1o select
whether the CP2 transition is to cause CSR7 to be set
and therepy cause IRQ to go low. CP2 has ng effect on
the input latch function of the MCBE46.

Writing & one inta PCRS causes CP2Z 10 function as an
output, PCR4 then determinegs whether CP2 is to be used
in a handshake or programmable output mode, With
PCR4 = 1, CP2 will marely reflect the data written into
PCR3. Since this can readily be changed under program
contral, this mode allows CP2 to be a2 programmabie
autput line Iin much the same manner as thosea lines
selected as ouiputs by the Data Direction Hegister.

The handshaking mode (FCRH = 1, PCR4 = 0} allows
CP2 to pertorm one of vwo functions as selected oy PCRI
With PCR3 = 1, CP2 will g0 low on the first Enable
ISystemn @2} positive transition after a Read or Write to
the Peripheral Data Register. This Toput/Output Acknowl-

adge signal is released freturns bigh) on the next positive

transition of the Enable signal.

In the Iﬂterrupt Acknawledge mode {(PCRE = 1,
PCR4 = PCR3 = 01, CPZ is sat whan CS5R1 is st by an
active transition of CP1. It 15 released lgoes lowl on the
first positive transition of Enable after CS5HR1 has been
cleared via an MPL Bead or Write to the Peripheral Data
Regisier. {Note that the prevously described conditions
far clearing CSR1 stuitl apply )

RESTART SEQUENCE

A typical restart sequence for the MCEE46 will include
initialization of both the Peripheral Control & Data
Qirection Registers of the parallel port. It is necessary to
set up the Peripheral Contral Register first, since PURYV =
{0 is a conditian for writing data intg the BData Dhrection
Rogister. (A locic Fero at the external Reset input auto-
matically sets PCR7 .}

SUMMARY

The MOBRAS has several optional modes of aperation
which allow it 1o be used in a variety of applications. The

tollowing tables are provided for reference in selecting
1hese modes.
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TABLE 9 — MCES4S INTERNAL REGISTER ADDRESSES

AZ Al AD AEGISTER SELECTED
a 0 0 | Combination Status Register
Q Q 1 Peripheral Controd Registar
() 1 0 | Dete Diraction Register
o 1 1 Peripharal Data Register
1 1] 0 |Combination Status Register
1 a 1 Tirmar Contraol Registar
1 1 0 |Timar MSB Register
1 1 1 Timer LSB Registar
x x X ROM Adeiress

TABLE 10 — COMPOSITE STATUS AEGISTER

CSRI-CSAG NOT USED. DEFAULT
C5R7 0 SERO WHEN READ CSR2 CSA1 CSRO
COMPDSITE INTERRUPT FLAG CP2 INTERRUPT FLAG TIMER INTERRUPT FLAG
0= NO ENABLED INTERRUPT FLAG SET 0= NO INT REQ) 0= NO INT REQ,
1 = ONE OR MORE ENABLED INTERRUPT FLAGS SET * 1 =« INT REQUESTED 1= INT REQUESTED
INVERSE OF THIS BIT APREARS AT TRO QUTPUT

*STATUS OF THIS BIT CAN BE EXPRESSED AS:
CS5R7 - CSRO - TCRE + CS5RY - PCRO + C5R2 « PCAS

CP1 INTERRUPT
=
1=INTREQUESTED

NG INT REQ,

TABLE 11 -~ TVMER CONTROL HEGISTER

TCH?

TCRE TCRS TCR4 TCR3 TCR2

TCRH1 TCRO

INTEHLIPT EMNABLE
0 = IRQ MASKED
1~ 180 ENABLED

INTERNAL RESET
0=TIMEAR ENABLED
1= RESET BTATE

TiMER OUTPUT ENABLE

0= 0UTRUT DIEABLED {LOW)

1 - QUTPUT ENABLED
FOR CASCADED SINGLESHOT
0=0UTPUT GDES LOW AT TIME OUT
t=0QUTPUT GOUES HIGH AT TIME QUT

CLOCK SOURCE
0=EXTERNAL CLOCK (CTC})
1=INTEANAL CLOCK (&2}

"B PRESCALE EMABLE
0= CLOCK NOT FRESCALED
i CLOCK PRESCALED 1= B}

TCR3Z | TCRA4 | TCRS TIMER OPERATING MODE COUNTER INITIALIZATION |INTERRUPT FLAG SET
0 Q 0 [CONTINRQUS CTG+ +W+R TO.
0 0 | CASCADED SINGLE SHOT CTGl+R T.O.
0 L 0 |[CONTINUOUS CTGt +R T.0.
0 1 1 [NORMAL SINGLE SHOT CTGt + R Y0,
1 0 0 [FREQUENCY COMPARISON CTGl 1+ (W+T.D1+R TGl BEFORET.0.
1 a 1 CTGl ' T+R T.Q.BEFORECTG
1 1 0 |PULSE WIDTH COMPAR ISON CIGlT+R CTGT BEFORE T.0O,
| 1 1 ¥.0. BEFORE CTG?

R =RESET CONDITION
W =WEHITE TIMER LATCHES
TGO = COUNTER TIME OUT

CTGY = NEG TRANSITION OF PIN 17
CTGT = POS TRANSITION OF PIN 17
T= INTERRUPT FLAG (CSR0I =0
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TABLE 12 — PERIPHERAL CONTAOL HEGISTER

PCR7 PCRE FCRS PCR4 PCR3 PCRZ PCAT PCRG
| |
CA2 ODIRECTION CONTROL CP1 INT. ENARLE
0=CR21s INPUT 0= CP1INT. MASKED
1 = CPZ Is QOUTPLT 1=CP1INT. ERABLED
HESET (SET BY EXT WESET = 0 OR WAITING | P ACTIVE FOOF SELECT
ONE INTO LOCATION; CLEARED BY 0= ”EG“TWETl t EDGE
WRITING ZERO TO THIS LOCATION) 1 =POSITIVE |11 £DGE
0= NORMAL OPERATION . CP1iNPUT LATCH CONTROL
1 = RESET CONDITION [CLEARS PERIPH . G - INPUT DATA NOT LATCHED
DATA & DATA DIRECTION REG + CSHT & CSA 2 y o INPLT DATA LATCHED Ot ACTIVE CP1
[
CP2 Is INPUT {PCRS = O PCR4 | PCR3 CPZ 1S OUTPUT (PCRS = 1}
PCR4 PCRZ 0 0 | INTERRUFT ACKMOWLEOGE
I [ a T (INPUT/OUTPUT ACKNOWLEDGE
CPZ ACTIVE EQGE SELECT CPZ IMT ENABLE PROGRAMMABLE GUTRUT
0:=NEGATIVE {11 EDGE 0= CP2 INT. MASKED } O OR 1]{CP? BEFLECTS DATA
1 = POSITIVE (1) EDGE {1 CP2INT ENABLED WRITTEN INTO FCRI!

CUSTOM PROGRAMMING

By the programming of & single photomask for the Step  Column
MCE846, the customer may specify the content of the 1 12 Byte "0 Hexadecimal eguivalent for
memaory and the method of enabling the cutputs, utputs D7 thru D4 (D7 = M SB )
Information on the gereral options of the MCG346 2z 13 Byte 0" Hexadecimal equivaient for
stsuld be spbrmtted on an Crrganizational Data form such outputs 03 thro O (B3 = M5B}
as that shown in Figure 18, 3 14-76  Alternate steps 1 and 2 for consecutive
tnformation for custom memaory content may be sent by tes.
10 Moiorala in one of two forms [shown in order of 76 Blank
preferencel: 4 77-78  Card number [starting 0]
1. Paper tape output of the Motorola MBEOD Software 5 79-80  Total number of cards (32)

2. Hexadecimal coding using 18M Punch Cards.
TABLE 13 = BINARY T AEXADECIMAL CONVERSION

PAPER TAPE : :
Binary Haxadecimal

Inclucded in the software packages developed for the Cata Charactar
MEE0D Microcomputer Family s the ability to produce & o 0 a a a
paper tape output for computerized mask generation. The 0 0 o 1 1
assemtbder dhirectives are used to control allocation af 0 q 1 G 2
Mmemary, 1o assign values for stored data, and tor control- i O 1 1 3
ling the assembdy process. The paper tape must specify tha E : g {l} :
full 2048 bhytes. 5 : ; 0 .
Mote. Motorala can accept magnetic tape and ¢ruth table 0 1 1 1 ?
formats. For further information, contact your local : g E ? g
Motorola sales representatwve. ) o . o 2
IBM PUNCH CARDS ! 0 ' ! °
1 1 0 3 L
The hexadecimal egquwalent (from Tahle 137 may be 1 1 0 L L
placed on BO colurma 1BM punch cards as follows: :II : : ‘1] E

1.2949
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FIGURE 18 — FORMAT FOR PROGRAMMING GENERAL DPTIONS

ORGAMNIZATIONAL DATA
MCEBAS COMBINATION ROM-1/O-TIMER

Customer:
Motorota Use Only:
Company
Fart No. Quote:
Originator Part No..
Phone Mo. Specif. No .

Enable Dptions: {(ROM ENABLE MUST DIFFER FROM [/O-TIMER]

CHECK ONE COLLUMN ONLY
1 0 1 0 ] 1/O-TIMER SELECT 12 20V
£SO AG 410 | X } x | x | xloxosv,
§ 1 Q N AD » X 1 X LA
CS1 ! | ag | x | x [ x 1 X | NOT LUSED
ACM SECTION 1#Q-TIMER SECTION A7 X x | x | x 1

1230
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FSUFFIX
PLASTIC PACKAGE

LASE 711-02

MILLIMETERS]  INCHES
aiM [ WIN [ WAX | WIN [ MAX
A | 5182 | 6737 | 2040 | 2.050
B 1372 | 14.22 | D.540 | 0.560
€ | 457 | 508 [0.180 | 0.200 NOTES:
D} 03 | 051} 604, 0.020 | I. LEADS TRUE POSITIONED
F | 102 ] 151 ]C0A0 | 0.060 WITHIN 0.25 mm {0.010) DIA AT
G| 354 8sC 0.100 B3C SEATING PLANE AT MAXIMUM
W | 169 | 216 ) 0065) 0.OBS MATERIAL CONDITION
"1 [ 0.2 { 090 ]0.008] 0.0t O D)
II'.l si%ﬁu Bg.uﬂ_._ﬂ.léﬂ_a@éiﬂ_. 2. OIM L™ T¢ CENTER OF LEADS
| L WHEN FOAMED PA
CRN RN e EN FOAMED PARALLEL.
N | 0.5 [ 107 | 0.070 [ 0.040

L SUFFIX
CERAMIC PACK AGE
CASE 71502

et . . 4 c
I Tn
SN | e
SEATING PLANE _‘ ' \,
MILLIMETERS INCHES |
DIM| MIN | MAX | MIN | MAX
R ) 50329 | 5131 | 1980 | 2020
[ B_| 14.86 | 1562 | 0585 | 0615
E | 254 | 458 | 0100 | Q.)B5
D | 038 C53 | 015 | 0621 NOTE
F| 076] 140 ;0040005 1. LEADS, TAUE POSITIONED WITHIN
G | 25485 0100 BSL 0.25 mm (0.010) 1A (AT SEATING
H | 0/6g 1.70 10030 | 04070 PLANE), AT MAX, MAT'L
J 020 | 031 10408 ) 0012 CONDITION
K | 254 | 418 |[0.10d | D16
M| o0 [ 198 w [ 108
N | 05t ] 152 | 0020 | 0.080

1.2 1



