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MC6846

ROM — 1/0 — TIMER

The MC6846 combination chip provides the means, in conjunction
with the MC6802, to develop a basic 2-chip microcomputer system. The
MC6846 consists of 2048 bytes of mask-programmable ROM, an 8-bit
bidirectional data port with control lines, and a 16-bit programmable
timer-counter.

This device is capabie of interfacing with the MC6802 {basic MCBS00,
clock, and 128 bytes of RAM) as well as the entire M6800 family if
desired. No external logic is required to interface with most peripheral
devices.
® 2048 8-Bit Bytes of Mask-Programmable ROM
® 8-Bit Bidirectional Data Port for Parallel Interface plus Two Controf

Lines
@ Programmabie Interval Timer-Counter Functions
@ Programmable /O Peripheral Data, Control, and Direction Registers
® Compatible with the Complete M6800 Microcomputer Product

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

MOS

(N-CHANNEL, SILICON-GATE,
DEPLETION LOAD}

ROM~—1/0—-TIMER

ORDERING INFORMATION

Package Type Frequency {MHz} Temperature Order Number

L SUFFIX
CERAMIC PACKAGE
CASE 718

S SUFRIX
CERDIP PACKAGE
CASE 734

P SUFFIX
PLASTIC PACKAGE
CASE 711

Ceramic 1.0 0°C to 70°C MCBB46L
L Suttix 1.0 —40°C to 85°C MCBB46CL
1.5 0°C to 70°C MCBBA46L

Cerdip 10 0°C o 70°C MC6846S
S Suffix 10 —40°C t0 85°C MC6846CS
1.5 0°C to 70°C MC68A46S

Plastic 10 0°C to 70°C MC6846P
P Suffix 1.0 ~40°C 10 85°C MCB846CP
15 0°C to 70°C MC68A46P

MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage vVee -03t0 +70 | V
Input Voitage Vin -0310 +70| V
Operating Temperature Range Ta TLw TH °C
MC6846, MCB8A46 Oto +70
MCB846C —4010 +85
Storage Temperature Range Tslg —-55t0 +150 | °C

THERMAL CHARACTERISTICS

Characteristic Symbol Value Unit
Thermal Resistance
Ceramic 50 ocs
Plastic bsa 100 CiW
Cerdip 60

This device contains circuitry to protect the inputs against damage due to high
static voltages or electric fields; however, it is advised that normal precautions
be 1aken to avoid application of any voltage higher than maximum rated voltages
to this high-impedance circuit Reliabiity of operation is enhanced if unused in-
puts are tied to an appropriate logic voltage level (e g., either Vgg or Vet

PIN ASSIGNMENT

Vssfi1 @ S 4] A8
a7z 39[] A9
a6l]3 38{] a10
5[4 37ARESET
aalls 36[11RQ
csoge Bfcr2
ﬁ/Wd? uflce
polls 3 A0
pif]o 2 A
o200 3] A2
p3fn 30[ A3
D4 []12 29[ vee
[s13 1 |K] 28{1P7
[sla31 AF) 271 P6
D7 s %615
csi]e 25 P4
Iaiel ik 24[1P3
Tichs 23fr2
cTo e zzgm
E Q20 21 PO
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MC6846 BLOCK DIAGRAM
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POWER CONSIDERATIONS
The average chip-junction temperature, T J, in °C can be obtained from:
T)=TA+{Ppeda) (”

Where:
TaA=Ambient Temperature, °C
8 m Package Thermal Resistance, Junction-to-Ambient, °C/W
PDwPINT+PPORT
PINT=IcCcx Ve, Watts — Chip Internal Power
PpQORT = Port Power Dissipation, Watts — User Determined

For most applications PPORT € PINT and can b€ neglected. PPORT may become sigmficant if the device is configured 1o
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and T If PPQRT is neglected) is:

Pp=K+I(Ty+273°C) 2)
Solving equations 1 and 2 for K gives:
K =Ppe(TA +273°C) + 8 a0PD2 3

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 Using this value of K the values of PD and T can be obtained by solving equations (1} and (2) iteratively for any
value of Ta.
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FIGURE 1 — BUS TIMING TEST LOADS

Load A Load B
{(D0-D7, CTO, CP2, PPO-PP7) (IRQ Oniy}
vee vee ©
) R2 3kn
Test P
est Point Test Point
MMD6150
c R1 of Equiv. 1
MMD7000 100 pF A=
or Equiv.
J.‘

C=130 pF for D0-D7
=30 pF for CTO, CP2, PPO-PP7
R1=11.7 k@ for DO-D7, CTQ, CP2, PPO-PP?7
R2=2.5 kf} for DO-D7
=12k for CTQ, CP2, PPO-PPY

ELECTRICAL CHARACTERISTICS (Vcc=5.0V +5%, Vgs=0, TA =0 to 70°C uniess otherwise noted.)

Characteristic Symbol Min Typ Max Unit
Input High Voltage All Inputs VIH Vs +2.0 — Vee Vv
Input Low Voltage Al Inputs VL Vgs-03| - | Vss+08]| V
Clock Dvershoot/Undershoot Input High Level v vee-05| ~ | Vec+05 v
Input Low Level 0s Vgg-056] — Vss+05
Input Leakage Current R/ETFE_ET, CSE, €S1 " R 10 25 A
(Vir=0t05.25V!} CP1, CTG, CTC, E, AD-A10 n ) i ¥
Hi-Z {Off State} input Current 0o-07
Vin=0410 24 ppo-pp7, cP2 | TSI - 20 10 #h
QOutput High Voltage
(I oad = — 205 4A) Do-D? | Vou | vss+24| - - v
UL oad = —200pA) Other Qutputs Vgg+24 - -
Qutput Low Voltage
(I oad = 1.6 MA) Do-D7 | VoL - — |vss+04| Vv
(Il oag=3.2mA} Other Qutputs - - Vgg+0.4
Output High Current {Sourcing)
(Vou=24V) DO-D7 —205 - - uA
Other Outputs loH —200 - - A
(Vg=1.5V, the current for driving other than TTL,
e.g., Darliington Base) CP2, PPG-PP? -10 - -10 mA
Qutput Low Current {Sinking)
VoL =0.4W D0-D7 | oL 16 - - mA
QOther Qutputs 3.2 - -~
Output Leakage Current (Off State) R
(§QH=2.:QW 'LoH B - 10 #A
Internal Power Dissipation (Measured at Tp =0°C) PINT — - 1000 mwW
Capacitance
(Vin=0, TA=25°C, f=1.0 MH2) Do-D? - - 20
PPO-PP7, CP2 Cin - - 1258 pF
AC-A10, R/W, RESET, €50, €81, cP1,TTC, TTG ~ - 10
IRQ — — 7.5
PPO-PP7,C2,CTO | C - - 50 F
G2, out _ _ 10 p!
Frequency of Operation MC6846 ¢ 0.1 — 1.0 MHz
MC68A46 Q.1 -~ 15
Clock Timing
Enable Cycle Time cycE 1.0 - - us
Reset Low Time RL 2 - - us
Interrupt Release UR - — 1.6 s
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1/O TIMING — Peripheral 1/0 Lines

1. Voltage levels shown are V| 0.4V, V422.4 V, uniess otherwise specified
2. Measurement points shown are 0.8 V and 2.0 V unless otherwise specified
*The data bus output buffers are no longer sourcing or sinking current by tprg maximum (high impedance).

FIGURE 2 — BUS TIMING

[y

Characteristic Symbol Min Max [ Unit
Pepnpheral Data Setup tPDSU 200 - ns
Rise and Fali Times CP1, CP2 pr. tPf - 1.0 £S
Delay Time E to CP2 Fall 1CP2 = 1.0 | us
Delay Time 1/O Data CP2 Fall tpe 20 - ns
Delay Time E to CP2 Rise RS - 1.0 | us
Delay Time CP1 to CP2 Rise 1RS2 - 20 | ps
Perpheral Data Delay 1PDW - 10 | ps
Peripheral Data Setup Time for Latch tPDSU 100 - ns
Peripheral Data Hold Time for Latch tPDH 15 - ns
1/0 TIMING — Timer-Counter Lines
input Rise and Fall Time CTCandTTG | tcR. tCF - 100 | ns
Input Pulse Width High {Asynchronous Mode) PWH toycE+ 260 | - ns
Input Pulse Width Low {Asynchronous Mode) tPWL ‘cch+250 - ns
Input Setup Time {Synchronous Mode! teu 200 - ns
Input Hold Time {Synchronous Mode) thd 50 - ns
Output Deiay ICTO - 10 | us
BUS TIMING CHARACTERISTICS (See Notes 1 and 2
N Charactaristic Symbol [-MCH00_1 MTE2A0 1 i
1 Cycle Time teye 10| 10 |067] 10 | us
2 Puise Width, E Low PWEL | 430 | 9500 | 280 | 9500| ns
3 Pulse Width, E High PWgH | 450 | 95007 280 | 9600| ns
4 Clock Rise and Fail Time 1, tf — 25 — 25 ns
9 Address Hold Time tAH 10 — 10 — ns
13 Address Setup Time Before E 1AS a0 - 60 - ns
14 Chip Select Setup Time Before £ tcs 80 - 60 - ns
15 Chip Select Hold Time iCH 10 - 10 - ns
18 Read Data Hold Time tDHR 20 | 80%| 20 | 50%| ns
21 Write Data Hald Time toHw | 10 - 10 - ns
30 Qutput Data Delay Time {DDR — | 20| - | 18] ns
31 Input Data Setup Time ipsw | 166 ] - 80 — ns
NOTES:

)

©

R/W, Address
{Non-Muxed)

s __ 1/

Read Data MPU Read Data Non-Muxed

Non-Muxed 4

Wiite Data

MPU Write Data Non-Muxed

R
Non-Muxed ¥
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FIGURE 3 — PERIPHERAL PORT LATCH
SETUP AND HOLD TIME

FIGURE 4 — PERIPHERAL DATA AND CP2 DELAY
(Contral Mode PCRE =1, PCR4=0, PCR3=1}

PPQ-PP7 | X Enable

tPSU - WPDH !
oW - ey
PPO-PP7 F cP2 ﬁ ‘
CcP1 s 1

e RSt

CP2+

*CP2 goes low as the result of pesitive transiion of the second E pulse.

FIGURE 5 — IRQ RELEASE TIME

FIGURE 6 — PERIPHERAL PORT SETUP TIME

Enable . / | S

‘-»—tm———g‘

-
PPQ-PP7 >§
i

- tPDSU

Ra | Enable
FIGURE 7 — CP2 DELAY TIME FIGURE 8 — INPUT PULSE WIDTHS
{PCR5=1, PCR4 =0, PCR3=0)
—ﬂ k— tPr. tPf
{( P
CP1 7 CTC or
(1 CTG
77 1
- tcp2-1 —= 1RS2
cP2 __\

FIGURE 9 — INPUT SETUP AND HOLD TIMES*

FIGURE 10 — OUTPUT DELAY
Enable
tsu

_.{ Enable 1 \ /
o =1 thd o
cTG S cTo

* This mode is valid only for synchronous operation.

NOTE: Timing measurements are referenced to and from a low voltage of 0.8 volts and a mign voltage of 2.0 volts uniess otherwise noted.
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FIGURE 11 — TYPICAL MICROCOMPUTER
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able wrth other parts in the M6800 Microcomputer Family.

Figure 11 is a block diagram of a typical cost-effective microcomputer. The MPU s the center of the microcomputer system and 1S shown in a
minimum system interfacing with a ROM combination chip. It 1s not intended that this system be Iimited to this function but that it be expand-

S

GENERAL DESCRIPTION

The MC6B846 combination chip may be partitioned into
three functional operating sections: read-only memory,
timer-counter functions, and a parallel 170 port.

READ-ONLY MEMORY {ROM)

The mask-programmable ROM section i1s similar to other
ROM products of the M8800 family. The ROM is organized
in a 2048 by 8-bit array to provide read-only storage for a
minimum microcomputer system. Two mask-programmable
chip selects are available for user definition.

Address inputs AJ-A10 allow any of the 2048 bytes of
ROM to be uniquely addressed. Bidirectional data lines
(DO-D7) allow the transfer of data between the MPU and the
MC6846.

TIMER-COUNTER FUNCTIONS

Under software control this 16-bit binary counter may be
programmed to count events, measure frequencies, time in-
tervals, or similar tasks. Internal registers associated with the
1/Q functions may be selected with AG, A1, and A2. it may
also be used for square wave generation, single pulses of
controlled duration, and gated signals. Interrupts may be
generated from a number of conditions selectable by soft-
ware programming.

The timer/rounter control register allows ccntrol of the in-
terrupt enable, output enable, selection of an internal or ex-
ternal clock source, a divide-by-8 prescaler, and operating
mode. Input pin CTC (counter-timer clock) will accept an
asynchronous clock pulse to decrement the internal register
for the counter-timer. If the divide-by-8 prescaler is used, the
maximum clock rate can be four times the master clock fre-
quency. Gate input [CTG) accepts an asynchronous TTL-
compatible signal which may be used as a trigger or gating
function to the counter-timer. A counter-timer output {CTO)
is also available and is under software control being depen-
dent on the timer control register, the gate input, and the
clock source.

PARALLEL I/0 PORT

The parallel bidirectional 1/0 port has functional opera-
tional characteristics similar to the B port on the MC6821
PIA. This includes eight bidirectional data lines and two
handshake control signals. The control and operation of
these lines are completely software programmabie.

The interrupt input {CP1) will set the interrupt flag CSR1
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.

3-455



MC6846

SIGNAL DESCRIPTION

BUS INTERFACE

The MC6846 interfaces to the M6800C Bus via an 8-bit
bidirectional data bus, two Chip Select lines, a Read/Write
line, and eleven address lines. These signals, in conjunction
with the M6800 VMA output, permit the MPU to control the
MC6846.

BIDIRECTIONAL DATA BUS (DO-D7)

The bidirectional data lines {D0-D7) aliow the transfer of
data between the MPU and the MC6846. The data bus out-
put drivers are three-state devices which remain in the high-
impedance (Off) state except when the MPU performs an
MCB846 register or ROM read (R/W = 1 and 1/0 Registers
or ROM selected).

CHIP SELECT {CS0, CS1)

The CS0 and CS1 inputs are used to select the ROM or
170 timer of the MCB846. They are mask programmed to be
active high or active low as chosen by the user.

ADDRESS INPUTS {AG-A10)

The Address Inputs allow any of the 2048 bytes of ROM to
be uniquely selected when the circuit is operating in the
ROM mode. In the I/O-Timer mode, address inputs AQ, A1,
and A2 select the proper |/O Register, while A3 through
A10 (together with CS0 and CS1) can be used as additional
qualifiers in the 170 Select circuitry. {See the section on I/0-
Timer Select for additional details.)

RESET

The active low state of the RESET input is used to initialize
all register bits in the I/O section of the device to their proper
values. (See the section on Initialization for reset conditions
for timer and peripheral registers.)

ENABLE (E)

This signal synchronizes data transfer between the MPU
and the MC6846. It also performs an equivalent synchroniza-
tion function on the external clock, reset, and gate inputs of
the MCE846 Timer section.

READ/WRITE (R/W}

This signal is generated by the MPU and is used to control
the direction of data transfer on the bidirectional data pins.
A low level on the R/W input enables the MC6846 input buf-
fers and data is transferred to the circuit during the E pulse
when the part has been selected. A high level on the R/W
input enables the output buffers and data is transferred to
the MPU during E when the part is selected.

INTERRUPT REQUEST (IRQ)

The active low IRQ output acts to interrupt the MPU
through logic included on the MC6846. This output utilizes
an open-drain configuration and permits other interrupt re-
quest outputs from other circuits to be connected in a wire-
OR configuration.
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PERIPHERAL DATA (PO-P7)

The peripheral data lines can be individually programmed
as either inputs or outputs via the Data Direction Register.
When programmed as outputs, these lines will drive two
standard TTL loads (3.2 mA). They are also capable of sour-
cing up to 1.0 mA at 1.5 V {Logic 1" output.}

When programmed as inputs, the output drivers
associated with these lines enter a three-state {high im-
pedancel mode. Since there is no internal pullup for these
lines, they represent a maximum 10 gA load to the circuitry
driving them — regardless of logic state.

A logic zero at the RESET input forces the peripheral data
lines to the input configuration by clearing the Data Direc-
tion Register. This allows the system designer to preclude
the possibility of having a peripheral data output connected
to an external driver output during power-up sequence.

INTERRUPT INPUT (CP1)

Peripheral input line CP1 is an input-only that sets the In-
terrupt Flags of the Composite Status register. The active
transition for this signal is programmed by the peripheral
control register for the parallel port. CP1 may also act as a
strobe for the peripheral data register when it is used as an
input latch. Details for programming CP1 are in the section
on the parallel peripheral port.

PERIPHERAL CONTROL (CP2)

Peripheral Control line CP2 may be programmed to act as
an Interrupt input or Peripheral Control output. 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 as a source of 1 mA at 1.5 V to directly
drive the base of a Darlington transistor switch. This line is
programmed by the Peripheral Control Register.

COUNTER TIMER OUTPUT (CTO)

The Counter Timer Output is software programmable by
selected bits in the timer/ counter control register. The mode
of operation is dependent on the Timer control register, the
gate input, and the clock source. The output is TTL com-
patible.

EXTERNAL CLOCK INPUT {CTC)

input pin CTC will accept asynchronous TTL voltage
signals to be used as a clock to decrement the Timer. The
high and low levels of the external clock must be stable for at
least one system clock period plus the sum of the setup and
hold times for the inputs. The asynchronous clock rate can
vary from dc to the limit imposed by E setup, and hold times

The external clock input is clocked in by Enable (E) pulses.
Three E periods are used to synchronize and process the ex-
ternal clock. The fourth E pulse decrements the internal
counter. This does not affect the input frequency; it merely
creates a delay between a clock input transition and internal
recognition of that transition by the MC6846. All references
to CTC inputs in this document relate to internal recognition
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of the input transition. Note that a clock transition which
does not meet setup and hold time specifications may re-
quire an additional E pulse for recognition.

When observing recurring events, a lack of synchroniza-
tion will result in either “System jitter”” or "“Input jitter” being
observed on the output of the MC6846 when using an asyn-
chronous clock and gate input signal. **System jitter” is the
result of the input signals being out of synchronization with
E permitting signals with marginal setup and hold time to be
recognized by either the bit time nearest the input transition
or subsequent bit time. “Input jitter'’’ can be as great as the
time between the negative going transitions of the input
signal plus the system iitter.if the first transition is recognized
during one system cycle, and not recognized the next cycle
or vice-versa. Refer to Figure 12.

GATE INPUTS (CTG)

The input pin CTG accepts an asynchronous TTL-
compatible signal which is used as a trigger or a clock gating
function to the Timer. The gating input is clocked into the
MCB846 by the E signal in the same manner as the previously
discussed clock inputs. Thatis, CTG transition is recognized
on the fourth Enable pulse (provided setup and hold time re-
quirements are met), and the high or low levels of the CTG
input must be stable for at least one system clock period plus
the sum of setup and hold times. All references to CTG tran-
sition in this document relate to internal recognition of the
input transition.

The CTG input of the timer directly affects the internal
16-bit counter. The operation of CTG is therefore indepen-
dent of the divide-by-8 prescaler selection.

FIGURE 12 — RECOGNITION OF CTC

Input

CTC Input

e — LI LIy
({ (

Qutput

I

Either /

Here

| System

Bit Time
Jitter

) )
Recog s e 3
input —r_ ——d
\\ Or Here

FUNCTIONAL SELECT CIRCUITRY

1/0-TIMER SELECT CIRCUITRY

€S0 and CS1 are user programmable. Any of the four
binary combinations of CS0 and CS1 can be used to select
the ROM. Likewise, any other combination can be used to
select the 1/O-Timer. In addition, several address lines are
used as qualifiers for the |/O-Timer. Specifically, A3= Ad=-
Ab5=logical 0. A6 can be programmed to a *'1"*, 0", or
don’t care. A7= AB=A9=A10=don't care or only one line
may be programmed 1o a logical **1"'. Figure 13 outlines in
diagrammatic form the available chip select options.

INTERNAL ADDRESS

Seven |/O Register locations within the MC6846 are ac-
cessible to the MPU data bus. Selection of these registers 1s

TABLE 1 — INTERNAL REGISTER ADDRESSES

Register Selected A2 Al A0
Composite Status Register X 0 0
Peripheral Control Register 0 4] 1
Data Direction Register 0 1 0
Peripheral Data Register 0 1 1
Timer Control Register 1 0 1
Timer MSB Regsster 1 1 o]
Timer LSB Register 1 1 1
ROM Address X X X

controlled by AQ, A1, and AZ (as shown in Table 1} provided
the /0 timer is selected. The combination status register is
Read-only; all other Registers are Read and Write.
INITIALIZATION

When the RESET input has accepted a low signal, all
registers are initialized to the reset state. The data direction
and peripheral data registers are cleared. The Peripheral
Control Register is cleared except for bit 7 {the RESET bit).
This forces the parallel port to the input mode with Inter-
rupts disabled. To remove the reset condition from the
parallel port, a 0" must be written into the Peripheral Con-
trol Register bit 7 {PCA7).

The counter latches are preset to their maximal count, the
Timer control register bits are reset to zero except for Bit O
{TCRO is set), the counter output is cleared, and the counter
clock disabled. This state forces the timer counter to remain
in an inactive state. The combination status register is
cleared of all interrupt flags. During timer initialization, the
reset bit (CCRO) must be cleared.

ROM

The Mask Programmabie ROM section is similar in opera-
tion to other ROM products of the M6800 Microcessor fami-
ly. The ROM is organized as 2048 words of 8-bits to provide
read-only storage for a minimum microcomputer system.
The ROM is active when selected by the unigue combination
of the chip select inputs.
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FIGURE 13 — 1/O-TIMER SELECT CIRCUITRY

cs1 O— {>& K
O
’ 1/O-TIMER
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A8 O——0O ’
A7 O————0 |
I |
= |
A6 o————{>0——L—‘J
! ©
| o)
il ‘
AS O— J
A4 O—
A3 O—
ROM SELECT
The active levels of CS0 and CS1 for ROM and 1/0 select must be used for ROM or /0 select. CS0 and CS1 are mask
are a user programmable option. Either CS0 or CS1 may be programmed simultaneously with the ROM pattern. The
programmed active high or active low, but different codes ROM Select Circuitry is shown in Figure 14.

FIGURE 14 — ROM SELECT CIRCUITRY

ROM
Select
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TIMER OPERATION

The Timer may be programmed to operate in modes
which fit a wide variety of applications. The device is fully
bus compatible with the M6800 system, and is accessed by
Load and Store operations from the MPU.

In a typical application, the timer will be loaded by storing
two byies of data into the counter latch. This data 1s then
transferred into the counter during a Counter Initialization
cycle. If enabled, the counter decrements on each subse-
quent clock cycle {which may be E or an external clock) untl
one of several predetermined conditions causes it to hailt or
recycle. Thus, the timer I1s programmable, cyclic in nature,
controllable by external inputs or MPU program, and ac-
cessible 10 the MPU at any time.

COUNTER LATCH INITIALIZATION

The Timer consists of a 16-bit addressable counter and
two B-bit addressable latches. The function of the latches is
to store a binary equivalent of the desired count value minus
one. Counter initialization results in the transfer of the latch
contents of the counter. 1t should be noted that data transfer
to the counters is always accomplished via the latches.
Thus, the counter latches may be accurately described as a
16-bit “"counter initilization data” storage register.

In some modes of operation, the initialization of the lat-
ches will cause simultaneous counter initialization {i.e., im-
mediate transfer of the new latch data into the counters). It
is, therefore, necessary to insure that all 16 bits of the latch-
es are updated simultaneously. Since the MC6846 data bus
is 8 bits wide, a temporary register IMSB Buffer Register) is
provided for the Most Significant Byte of the desired latch
data. Thisis a "'write-only"’ register selected via address lines
A0, A1, and A2. Data is transferred directly from the data
bus 10 the MSB Buffer when the chip is selected, R/W is
low, and the umer MSB register is selected (A0="0";
Al=A2="1"}.

The lower 8 bits of the counter latch can also be referred
10 as a "'write-only’”’ register. Data Bus information will be
transferred directly to the LSB of a counter latch when the
chip is selected, R/W is low and the Timer LSB Register is
selected (AQ=A1=A2="1"). Data from the MSB Buffer
will automatically be transferred into the Most Significant
Byte of the counter latches simultaneously with the transfer
of the Data Bus information to the Least Significant Byte of
the Counter Latch. For brevity, the conditions for this opera-
tion will be referred to henceforth as a "*Write Timer Latches
Command.”

The MCB846 has been designed to allow transfer of two
bytes of data into the counter latches from any source, pro-
vided the MSB is transferred first. In many applications, the
source of data will be an M6800 MPU. 1t should therefore be
noted that the 16-bit store operations of the MB800 family
microprocessors (STS and STX) transfer data in the order
required by the MCB846. A Store index Register instruction,
for example, results 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 a selected counter latch with a single instruc-
tion.

A logic zero at the RESET input also initializes the counter
latches. All latches will assume maximum count (65,535}
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values. It is important to note that an internal reset (bit zero
of the Timer/Control Register Set) has no effect on the
counter latches.

COUNTER INITIALIZATION

Counter Initialization is defined as the transfer of data
from the latches 10 the counter with attendant clearing of
the Individual Interrupt Flag associated with ihe counter.
Counter Initiahzation always occurs when a reset condition
texternal RESET ="'0" or TCRO="1") is recognized. It can
also occur (dependent on The Timer Model with a Write
Timer Latches command or recognition of a negative transi-
tion of the Gate input.

Counter recychng or remnitialization occurs when a clock
input is recognized after the 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 Control Register {see Table 2} in the MC6846 is
used to modify timer operation to suit a variety of applica-
tions. The Timer Control Register has a unique address
space (AO="1", A1="0", A2=""1") and therefore may be
written into at any time. The least significant bit of the Con-
trol Register Is used as an internal reset bit. When this bitis a
logic zero, all timers are allowed to operate in the modes
prescribed by the remaining bits of the timer control register.

Writing “one” into Timer Control Register BO {TCRO)
causes the counter 10 be preset with the contents of the
counter latches, all counter clocks are disabled, and the
timer output and interrupt flag (Status Register) are reset.
The Counter tatch and Timer/Contro! Register are un-
disturbed by an Internal Reset and may be written into
regardless of the state of TCRO.

Timer Control Register Bit 1 (TCR1) is used to select the
clock source. When TCR1="0", the external clock input
CTC is selected, and when TCR1=""1", the timer uses E.

Timer Control Register Bit 2 (TCR2) enables the divide-
by-8 prescaler {TCR2=""1"). In this mode, the clock fre-
quency is divided by eight before being applied to the
counter. When TCR2="0" the system clock is applied
directly to the counter.

TCR3, 4, b select the Timer Operating Mode, and are
discussed in the next section.

Timer Control Register Bit 6 {TCR6) 1s used to mask or
enable the Timer Interrupt Request. When TCR6="0", the
Interrupt Flag is masked from the timer. When TCR6="1",
the Interrupt Flag is enabled into Bit 7 of the Composite
Status Register [Composite IRQ Bit), which appears on the
IRQ output pin.

Timer Control Register Bit 7 {TCR7) has a special function
when the timer is in the Cascaded Single Shot mode. (This
function s explained in detail in the section describing the
mode.) In all other modes, TCR7 merely acts as an output
enable bit. If TCR7="0", the Counter Timer Qutput (CTO!}
is forced low. Writing a logic one into TCR7 enables CTO.
For more information on its operation, see the specific mode
description.
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TABLE 2 — FORMAT FOR TIMER/COUNTER CONTROL REGISTER (E)

Control
Register
Bit State Bit Definition State Definition
TCRO 0 internal Reset Timer Enabied
1 Tsmer in Preset State
TCR1 0 Clock Source Timer uses External Clock (CTCl
1 Timer uses System Clock IE)
TCR2 Y -+ 8 Prescaler Clock is not Prescaled
1 Enabler Clock is prescaled by -+ 8 Counter
TCR3 X
TCR4 X Operating Mode See Table 3
TCR5 X Selection
TCRE 0 Timer Interfupt JRQ Masked from Timer
1 Enable [ 1RQ Enabled from Timer
TCR7 Q Timer Qutput Enable | Counter OQutput (1CTQ) Set LOW
1 Counter Qutput Enabled

TIMER OPERATING MODES

The MC6846 has been designed to operate effectively in a
wide variety of applications. This is accomplished by using
three bits of the control register (TCR3, TCR4, and TCR5) to
define different operating modes of the Timer, outlined in
Table 3.

CONTINUQUS OPERATING MODE (TCR3=0, TCR6=0)
The timer may be programmed to operate in a continuous

counting mode by writing zeros into bits 3 and b of the timer

control register. Assuming that the timer output is enabled

(TCR7=""1"), a square wave will be generated at the Timer
Output CTO {see Table 4).

Either a Timer Reset (TCRO=""1" or External
RESET ="0") condition or internal recognition of a negative
transition of the CTG input results in Counter Initialization. A
Write Timer Latches command can be selected as a Counter
Initialization signal by clearing TCR4.

The discussion of the Continuous Mode has assumed the
application requires an output signal. it should be noted the
Timer operates in the same manner with the output disabled
{TCR7="0"). A Read Timer Counter command is valid
regardless of the state of TCR7.

TABLE 3 — OPERATING MODES

TCR3 TCR4 TCRS Timer Operating Mode Counter Initialization Interrupt Flag Set
[] 0 0 |Continuous CTGL+W +R T.0.
4 0 1 |Cascaded Single Shot TIGl+R 7.0.
0 1 0 |Continuous CIGi+R 7.0.
0 1 1 Normal Single Shot CTG! +R T.0.
1 [{] 0 |Frequency Comparison TGy - T-(W+T.0)+R |CTGI Before T.O.
1 9 1 CTGL-1+R T.0. Before CTG{
1 1 [} Pulse Width Comparison CTGL - 1+R TTG ! Befare T.O.
1 1 1 T.0. Before CTG !

R = Reset Condition
W = Write Timer Latches
T.0. = Counter Time Out

CTG{ = Negative Transition of Pin 17
CTG1 = Positive Transition of Pin 17
T = Interrupt Flag (CSRD) =0
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TABLE 4 — CONTINUOUS OPERATING MODES

CONTINUQUS MODE
(TCR3 =0, TCR7 =1, TCR5 = Q)
CONTROL INITIALIZATION/QUTPUT WAVEFORMS
REGISTER
TCR2 TCR4 Counter Timer Output (2X)

Initialization '<—(N+1) (T 2| <AN+ 1T >[N+ 1) m—>l

0 0 |ETGlI+W+nR VoH
) 1 ETG l+R o T.0. T.0. T.0.

T = Period of Clock Input to Counter.
= Write Timer Latches Command.

w
R = Timer Reset {TCRO = 1 or External RESET = 0}
N = 16 Bit Number in Counter Latch.

1o = Counter Initialization Cycle.

T.0. = Counter Time Out (All Zera Condition).

NORMAL SINGLE-SHOT TIMER MODE
(TCR3=0, TCR4=1, TCR5=1)

This mode is identical to the Continuous Mode with two the setting of an Individual Flag and re-initialization of the
exceptions. The first of these is obvious from the name — counter.
the output returns to a low-level after the initial Time Out The second major difference between the Single-Shot
and remains low until another Counter Initialization cycle oc- and Continuous modes is that the internal counter enable is

curs. The output waveform (CTO) is shown in Figure 15. not dependent on the CTG input level remaining in the low
The internal counting mechanism remains cyclical in the state for the Single-Shot mode. Aside from these dif-
Single-Shot Mode. Each Time Out of the counter results in ferences, the two modes are identical.

FIGURE 15 — SINGLE-SHOT MODES

to . .

po— 1 N ‘
CTO ‘

—
(N+1) (N+1)+—(N+‘l)

(A} Normal Single-Shot Made Output Waveform

LIN$D | IN#U | (N N+
| [ 1 \ o
to T T.0. T.0. T.0.

TRC7 = Output

| ‘ .‘o.
After Timeout J )/
Fog,

(B) Cascaded Single-Shot Mode Output Waveform

1=Write 2 “1" into TCR-7
*Point at which an interrupt may occur. 0=Wn1e a “0"” into TCR-7

b 1

NOTE: All time intervals shown above assume the Gate (CTG) and Clock {CTC) signals are synchronized to E with the specified setup and hold
time requirements.
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TABLE 6 — TIME INTERVAL MODES

TCR3=1
TCR4 TCR5 APPLICATION | CONDITION FOR SETTING INDIVIDUAL INTERRUPT FLAG
0 Q Frequency Interrupt Generated if CTG Input Period (1/F)
Comparison is Less Than Counter Time Qut (T.0.}
0 1 Frequency Interrupt Generated if CTG Input Period {1/F)
Comparison is Greater Than Counter Time Out {T.0.)
1 0 Pulse Width Interrupt Generated if CTG Input “Down Time*’
Comparison is Less Than Counter Time Qut (T.0.)
1 1 Pulse Width Interrupt Generated if CTG Input "Down Time”
Comparison is Greater Than Counter Time Out {T.0.)

TIME INTERVAL MODES (TCR3=1)

The Time Interval Modes are provided for applications re-
quiring more flexibility of interrupt generation and Counter
Initialization. The Interrupt Flag is set in these modes as a
function of both Counter Time Qut and transistions of the
CTG input. Counter Initialization is also affected by Interrupt
Flag status. The output signal is not defined in any of these
modes. Other features of the Time interval Modes are out-
lined in Table 5.

CASCADED SINGLE-SHOT MODE
(TCR3=0, TCR4=0, TCR56=1)

This mode is identical to the single-shot mode with two
exceptions. First, the output waveform does not return to a
low level and remain low after timeout. Instead, the output
levels remains at its initialized leve! until it is re-programmed
and changed by timeout. The output level may be changed
at any timeout or may have any number of timeouts between
changes.

The second difference is the method used to change the
output level. Timer Control Register Bit 7 {TCR7) has a
special function in this mode. The timer output {CTO) s
equal to TCR? clocked by timeout. At every timeout, the
contents of TCR7 is clocked to and held at the CTO output.
Thus, output pulses of length greater than one timer cycle
can be generated by cascading timer cycles and counting
timeouts with a software program. {See Figure 15.)

An interrupt is generated at each timeout. To cascade
timer cycles, the MPU would need an interrupt routine to: 1)
count each timeout and determine when to change TCR7; 2)
write into TCR7 the state corresponding to the next desired
state of the cutput waveform {only necessary during the last

timer cycle before the output is to change state); and 3) clear
the interrupt flag by reading the combination status register
followed by Read Timer MSB. It is also possible, if desired,
to change the length of the timer cycle by reinitializing the
timer latches. This allows more flexibility for obtaining
desired times.

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

The timer within the MC6846 may be programmed to
compare the period of a pulse {giving the frequency after
calculations) at the CTG input with the time period required
for Counter Time Out. A negative transistion of the CTG in-
put enables the counter and starts a Counter Initialization cy-
cle — provided that other conditions, as noted in Tabie 6,
are satisfied. The counter decrements on each clock signal
recognized during or after Couter Initialization until an Inter-
rupt is generated, a Write Timer Latches command is issued,
or a Timer Reset condition occurs. It can be seen from
Table 6 that an interrupt condition will be generated if
TCR5="0" and the period of the pulse (single pulse or
measured separately repetative pulses} at the CTG input 1s
less than the Counter Time Out period. 1f TCRE="1", an in-
terrupt is generated if the reverse is true.

Assume now with TCR5=""1"" that a Counter Initialization
has occurred and that the CTG input has returned low prior
to Counter Time Out. Since there is no Individual Interrupt
Flag generated, this automatically starts a new Counter In-
itialization Cycle. The process will continue with frequency
comparison being performed on each CTG input cycle until
the mode is changed, or a cycle is determined to be above
the predetermined limit.

TABLE 6 — FREQUENCY COMPARISON MODE

CRX3=1,CRX4=0
Control Reg Counter Counter Enable Counter Enable Interrupt Flag
Bit 5 (CRX5) Initialization Flip-Flop Set (CE) | Flip-Flop Reset (CE) Set (1)
0 G T-{CE+TO-CE)+R G.-W-R1 W+R+1 G Before TO
1 G T+R G W-R-T W+R+I TO Befare G4

| represents the interrupt for the timer.
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TABLE 7 — PULSE WIDTH COMPARISON MODE

CRX3=1,CRX4 =1
Control Reg Counter Counter Enable Counter Enable Interrupt Flag
Bit 5 (CRX5) Initialization Flip-Flop Set (CE) | Flip-Flop Reset {CE) Set {I)
0 G 1+R Gi-W-R-1 W+R+1+G G Before TO
1 G- T+R GiI-W-R-1 W+R+I1+G TO Before G1
PULSE WIDTH COMPARISON MODE COMPOSITE STATUS REGISTER
(TCR3=1, TCR4=1) The Composite Status Register (CSR) is a read-only
This mode is similar to the Frequency Comparison Mode register which is shared by the Timer and the Peripheral Data
except for the limiting factor being a positive, rather than Port of the MC6846. Three individual interrupt flags in the
negative, transition of the CTG input. With TCR6="0", an reqister are set directly via the appropriate conditions in the
Individual Interrupt Flag will be generated if the zero level timer or peripheral port. The composite interrupt flag — and
pulse applied to the CTG input is less than the time period re- the IRQ Output — respond to these individual interrupts only
quired for Counter Time Out. With TCR5="1"", the interrupt if corresponding enable bits are set in the appropnate Con-
is generated when the reverse condition is true. trol Registers. {See Figure 16.) The sequence of assertion is
As can be seen in Table 7, a positive transition of the CTG not detected. Setting TCR6 while CSRO is high will cause
input disables the counter. With TCR5="0", it is therefore CSR7 to be set, for example.
possible to directly obtain the width of any pulse causing an The Composite Interrupt Flag (CSR7) is clear only if all
interrupt. enabled Individual Interrupt Flags are clear. The conditions

for clearing CSR1 and CSR2 are detailed in a later section.
The Timer Interrupt Flag ICSRQ) is cleared under the follow-
ing conditions:

1)_Timer Reset — Internal Reset Bit (TCRO)=""1"" or Exter-

DIFFERENCES BETWEEN THE MC6840 AND THE nal RESET = "0
MC6846 TIMERS 2) Any Counter Initialization condition.
1} Control registers 1 and 3 are buried (access through 3} A Write Timer Latches command if Time interval
control register 2 only) in the MC8840 timer. In the MCE6846, modes {TCR3=""1"") are being used.
all registers are directly accessable. 4) A Read Timer Counter command, provided this is
2) The MCB840 has a dual 8-bit continuous mode for preceded by a Read Composite Status Register while CSRO
generating non-symmetrical wavetorms. The MC6846, in- is set. This latter condition prevents missing an Interrupt Re-
stead, has a cascaded one shot mode which can accomplish quest generated after reading the Status Register and prior
the same function, but also allows the user to generate 1o reading the counter.
waveforms fonger than one timeout. The remaining bits of the Composite Status Register
3) Because of the different modes, there is a difference in {CSR3-CSR6) are unused. They return a logic zero when
the control registers between the MC6840 and the MC6846. read.

FIGURE 16 — COMPOSITE STATUS REGISTER AND ASSQCIATED LOGIC

Note: Bits CSR3-CSR6
CSR2 cs
R1 CSRO are nat used. CSR7

CP2 CcP1 Timer Composite]
IRQ IRQ IRQ 3_\ iRQ

2l
o

L

——t—

PCR3 PCRO \ TCR6
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1/0 OPERATION

PARALLEL PERIPHERAL PORT

The peripheral port of the MC6846 contains eight
Peripheral Data lines (PO-P7), two Peripheral Control lines
ICP1 and CP2), a Data Direction Register, a Peripheral Data
Register, and a Peripheral Control Register. The port also
directly affects two bits (CSR1 and CSR2) of the Composite
Status Register.

The Peripheral Port is similar to the "B side of a PIA
(MC6820 or MC6821) with the following exceptions:

1} All registers are directly accessible in the MC6846. Data
Direction and Peripheral Data in the MC6820/6821 are
located at the same address, with Bit Two of the Control
Register used for register selection.

2} Peripheral Control Register Bit Two (PCR2) of the
MC6846 is used to select an optional input latch function.
This option is not available with MCB820/6821 PIA's.

3) Interrupt Flags are located in the MC6B46 composite
status register rather than Bits 6 and 7 of the Control
Register as used in the MC6820/MC6821.

4) Interrupt Flags are cleared in the MC6820/6821 by
reading data from the Peripheral Data Register. MC6846 In-
terrupt Flags are cleared by either reading or writing to the
Peripheral Data Register — provided that this sequence is
followed a) Flag Set, b} Read Composite Status Register, ¢)
Read/Write Peripheral Data Register is followed.

b} Bit 6 of the MCB846 Peripheral Control Register is not
used. Bit 7 {(PCR7) s an Internal Reset Bit not available on
the MC6820/6821.

6) The Peripheral Data lines (and CP2) of the MC6846
feature internal current limiting which allows them to directly
drive the base of Darlington NPN transistors.

DATA DIRECTION REGISTER

The MPU can write directly to this B-bit register to con-
figure the Peripheral Data lines as either inputs or outputs. A
particular bit within the register (DDRN} is used to control
the corresponding Peripheral Data line (PN). With
DDRN="0", PN becomes an input; if DDRN =""1", PN is an
output. As an example, writing Hex $0F into the Data direc-
tion Register results in PO through P3 becoming outputs and
P4 through P7 being inputs. Hex $55 in the Data direction
Register results in alternate outputs and inputs at the paraliel
port.

PERIPHERAL DATA REGISTER

This 8-bit register is used for transferring data between the
peripheral data port and the MPU. Any bit corresponding to
an output line will be used to drive the output buffer
associated with that line. Data in these output bits is normal-
ly provided by an MPU Write function. (Input bits — those
associated with input lines — are unchanged by a Write
Command.) Any input bit will reflect the state of the
associated input line if the input latch function is deselected.
If the Controt Register is programmed to provide input lat-
ching, the mput bit will retain the state at the time CP1 was
activated until the Peripheral Data Register is read by the
MPU.

PERIPHERAL CONTROL REGISTER

This 8-bit register is used to control the reset function as
well as for selection of optional functions of the two
peripheral contro! lines {CP1 and CP2). The Peripheral Con-
trol Register functions are outliined in Table 8.

TABLE 8 — PERIPHERAL CONTROL REGISTER FORMAT (EXPANDED)

PCR7? PCR6 { PCRS

| PCR4 l PCR3 T PCR2 j PCR1 r PCRO l

CP2 DIRECTION CONTROL
0=CP2Is INPUT
1=CP2Is QUTPUT

RESET (SET BY EXT.RESET =0 OR WRITING
ONE INTO LOCATION; CLEARED BY
WRITING ZERO TO THIS LOCATION)

0= NORMAL OPERATION
1 = RESET CONDITION (CLEARS PERIPH
DATA & DATA DIRECTION REG + CSR1 & CSR2)

[ S—

CP1INT. ENABLE
0 =CP1INT. MASKED
1=CP1INT. ENABLED

CP1 ACTIVE EDGE SELECT
0= NEGATIVE (}} EDGE
= POSITIVE {1} EDGE

CP1 INPUT LATCH CONTROL
0 = INPUT DATA NOT LATCHED
1= INPUT DATA LATCHED QN ACTIVE CP1

I
CP2 Is INPUT {PCRS5 = 0)

PCR4 PCR3

l

PCR4 PCR3 CP2 IS OQUTPUT (PCRS = 1}
0 Q INTERRUPT ACKNOWLEDGE
INPUT/OUTPUT ACKNOWLEDGE

CP2 ACTIVE EDGE SELECT CP2 INT. ENABLE
0= NEGATIVE () EDGE 0 =CP2INT. MASKED
1= POSITIVE (1) EDGE 1=CP2INT. ENABLED

PROGRAMMABLE OUTPUT
1 0 OR 1| (CP2 REFLECTS DATA
WRITTEN INTO PCR3)
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PERIPHERAL PORT RESET (PCR7)

Bit 7 of the Peripheral Cantrol Register (PCR7) may be us-
ed to initialize the peripheral section of the MC6846. When
this bit is set high, the peripheral data register, the peripheral
data direction register, and the interrupt flags associated
with the peripheral port (CSR1 and CSR2) are all cleared.
Other bits in the peripheral control register are not affected
by PCR7.

PCR7 is set by either a logic zero at the External RESET in-
put or under program control by writing a “one” into the
location. In any case, PCR7 may be clearsd only by writing a
“zero” into the location while RESET is high. The bit must
be cleared to activate the port.

CONTROL OF CP1 PERIPHERAL CONTROL LINE

CP1 may be used as an interrupt request to the MC6846,
as a strobe to allow latching of input data, or both. In any
case, the input can be programmed to be activated by sither
a positive or negative transition of the signal. These options
are selected via Control Register Bits PCRO, PCR1, and
PCR2.

Control Register Bit 0 {PCRO} is used to enable the inter-
rupt transfer circuitry of the MC6846. Regardiess of the state
of PCRO, an active transition of CP1 causes the Composite
Status Register Bit One {CSR1) to be set. if PCRO=""1", this
interrupt will be reflected in the Composite Interrupt Flag
ICSR7), and thus at the IRQ output. CSR1 is cleared by a
Peripheral Port Reset condition or by either reading or
writing to the peripheral data register after the Composite
Status Register was last read. This precludes inadvertent
clearing of interrupt flags generated between the time the
Status Register is read and the manipulation of peripheral
data.

Control Register Bit One (PCR1) is used to select the edge
which activates CP1. When PCR1="0", CP1 is active on
negative transitions (high-to-low). Low-to-high transitions
are sensed by CP1 when PCR1="1".

In addition to its use as an interrupt input, CP1 can be us-
ed as a strobe to capture input data in an internal latch. This
option is selected by writing a ““one” into Peripheral Control
Register Bit Two (PCR2). In operation, the data at the pins
designated by the Data Direction Register as inputs will be
captured by an active transition of CP1. An MPU Read of the
Peripheral Data Register will result in the captured data be-
ing transferred to the MPU — and it also releases the latch to
allow capture of new data. Note that successive active tran-
sistions with no Read Peripheral Data Command between
does not update the input latch. Also, it should be noted
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that use of the input latch function (which can be deselected
by writing a zero into PCR2} has no effect on output data. It
also does not affect Interrupt function of CP1.

CONTROL OF CP2 PERIPHERAL CONTROL LINE

CP2 may be used as an input by writing a zero into PCRS.
In this configuration, CP2 becomes a dual of CP1 in regard
to generation of interrupts. An active transition {as selected
by PCR4} causes Bit Two of the Composite Status Register
to be set. PCR3 is then used to select whether the CP2 tran-
sition is to cause CSR7 to be set — and thereby cause TRQ to
go low. CP2 has no effect on the input latch function of the
MC6846.

Writing a one into PCR5 causes CP2 to function as an out-
put. PCR4 then determines whether CP2 is to be used in a
handshake or programmable output mode. With
PCR4=""1", CP2 will merely reflect the data written into
PCR3. Since this can readily be changed under program
control, this mode allows CP2 to be a programmable output
line in much the same manner as those lines selected as out-
puts by the Data Direction Register.

The handshaking mode IPCR5="1", PCR4="0") allows
CP2 to perform one of two functions as selected by PCR3.
With PCR3="1", CP2 will go low on the first positive £ tran-
sition. This Input/Output Acknowledge signat is released
(returns high) on the next positive transition of E.

In the Interrupt Acknowledge mode {PCR5="1",
PCR4=PCR3="0"), CP2is set when CSR1 is set by an ac-
tive transition of CP1. It is released (goes low) on the first
positive transition of € after CSR1T has been cleared via an
MPU Read or Write to the Peripheral Data Register. (Note
that the previously described conditions for clearing CSR1
still apply.}

RESET SEQUENCE

A typical reset sequence for the MC6846 will include in-
itialization of both the Peripheral Control and Data Direction
Registers of the parallel port. It is necessary to set up the
Peripheral Control Register first, since PCR7="0" is a con-
dition for writing data into the Data Direction Register. (A
logic zero at the external RESET input automatically sets
PCR7.}

SUMMARY

The MCB846 has several optional modes of operation
which allow it to be used in a variety of applications. The
following tables are provided for reference in selecting these
modes.
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TABLE 9 — MC6846 INTERNAL REGISTER ADDRESSES

d
E
>
=)

Register Selected

X - - —-00ax
P I < N X =)
X =0 —==aO=0

Composite Status Ragster
Peripheral Controt Regrster
Data Direction Register
Peripheral Data Register
Timer Control Register
Timer MSB Register
Timer LSB Register

ROM Address

TABLE 10 — COMPOSITE STATUS REGISTER

CSR7

CSR3-CSR6 NOT USED. DEFAULT
TO ZERO WHEN READ

CsR2 CSR1

CSRO

1

COMPOSITE INTERRUPT FLAG
0 = NO ENABLED INTERRUPT FLAG SET
1=0NE OR MORE ENABLED INTERRUPT FLAGS SET.*

INVERSE OF THIS BIT APPEARS AT IRQ OUTPUT

*STATUS OF THIS BIT CAN BE EXPRESSED AS:
CSR7 = CSR0 - TCR6 + CSR1 - PCRO + CSR2 * PCR3

CP2 INTERRUPT FLAG

0 =NO INT REQ 0=
1=INT REQUESTED 1=

TIMER INTERRUPT FLAG

NO INT REQ.
INT REQUESTED

CP1 INTERRUPT
G =NO INT REQ.
1=INT REQUESTED

TABLE 11 — TIMER CONTROL REGISTER

TCR7

TCR6 , TCRS

TCR4

r TCR3 r TCR2

INTERRUPT ENABLE
0 = [RQ MASKED
1=[|RQ ENABLED

r TCR1 rTCRO —]
i

INTERNAL RESET
0=TIMER ENABLED
1 =RESET STATE

TIMER OUTPUT ENABLE
0 =0UTPUT DISABLED (LOW!}
1= QUTPUT ENABLED

CLOCK SOURCE
0= EXTERNAL CLOCK (CTC}
1 =INTERNAL CLOCK (¢2)

FOR CASCADED SINGLE-SHOT
0 =0UTPUT GOES LOW AT TIME QUT
1 =0UTPUT GOES HIGH AT TIME OQUT

+ 8 PRESCALE ENABLE
0 = CLOCK NOT PRESCALED
1 = CLOCK PRESCALED {+ 8)

TCR3 | TCR4 | TCRS TIMER OPERATING MODE COUNTER INITIALIZATION |INTERRUPT FLAG SET
0 0 0 [conTINUOUS CTGl +W+R T.0.
0 0 1 CASCADED SINGLE SHOT CTTGI +R 1.0
0 1 0 [conTINUOUS CTGl +R T.0.
0 1 1 |NORMAL SINGLE SHOT CTG! +R T.0.
1 0 0 |FREQUENCY COMPARISON CTG{-T-W+T.0)+R CTGJ BEFORE 7.0.
1 0 1 CTGY*T+R T.0. BEFORE CTG{'
1 1 0 [PULSE WIDTH COMPARISON TTGL-T+R CTTGT BEFORE T.0.
1 1 1 T.0. BEFORE CTGT

A = RESET CONDITION
W =WRITE TIMER LATCHES
T.0.=COUNTER TIME OUT

CTG! = NEG TRANSITION OF PIN 17
TTGT = POS TRANSITION OF PIN 17
T= INTERRUPT FLAG (CSRO0) = 0
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TABLE 12 — PERIPHERAL CONTROL REGISTER

PCRY PCRE l PCRS [ PCR4 PCR3 PCR2 [ PCR1 | PCRO J
l ] |
CP2 DIRECTION CONTROL CP1 INT. ENABLE
0= CP2 s INPUT 0= CP1INT. MASKED
1= CP2 Is OUTPUT 1=CP1INT. ENABLED
RESET (SET BY EXT.RESET - 0 OR WRITING CP1 ACTIVE EDGE SELECT
ONE INTO LOCATION; CLEARED BY 0= NEGAT'VET‘“ EDGE
WRITING ZERO TO THIS LOCATION) 1-POSITIVE (1) EDGE
0 = NOBMAL OPERATION CP1INPUT LATCH CONTROL
1= RESET CONDITION (CLEARS PERIPH i
0 = INPUT DATA NOT LATCHED
DATA & DATA DIRECTION REG + CSR1 & CSR2) 1 = INPUT DATA LATCHED ON ACTIVE CP1

CP2 Is INPUT (PCRS - 0) PCR4 | PCR3 CP2 IS OUTPUT (PCRS = 1}
PCR4 PCR3 0 0 | INTERRUPT ACKNOWLEDGE 3
T I 0 1 | INPUT/OUTPUT ACKNOWLEDGE
CP2 ACTIVE EDGE SELECT CP2 INT. ENABLE PROGRAMMABLE OUTPUT
0 = NEGATIVE (1) EDGE 0 - CP2 INT. MASKED 1 |ooR1|icPz REFLECTS DATA
1 - POSITIVE (1} EDGE 1-CP2 INT. ENABLED WRITTEN INTO PCR3)

CUSTOM PROGRAMMING*

By the programming of a single photomask for the After the EPROM(s) are marked, they should be placed in
MCB846, the customer may specify the content of the conductive IC carriers and securely packed. Do not use
memory and the method of enabling the outputs. styrofoam.

Information on the general options of the MC6846 should
be submitted on an QOrganizational Data form such as that
shown in Figure 17. FIGURE A-1

Information for custom memory content may be sent to
Motorola in one of two forms (shown n order of
preference):

1. EPROMs S -/
2. MDOS Diskette

The specification should be formatted and packaged, as XXX XXX
indicated in the appropriate paragraph below, and mailed
prepaid and insured with a cover letter to:

Motorola Inc.
MPU Marketing L2787
3501 Ed Bluestein Bivd.
Austin, Texas 78721
A copy of the cover letter should also be mailed separately.

XB0O XC00

EPROMs

MCM2708 and MCM2716 type EPROMs, programmed
with the custom program (positive logic notation for address
and data), may be submitted for pattern generation. The

XX = Customer 1D

MC2708s must be clearly marked to indicate which PROM MDOS DISKETTE
corresponds to which address space ($X800-$XFFF). See The start/end location should be written on the label,
Figure A-1 for recommended marking procedure. EXORcisor format.

*Motorola provides two ROM' patterns in the MC6846
1. MIKBUG 2.0 — MC6846L1,P1
2. TVBUG 12 — MC6846L3,P3
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MC6846

FIGURE 17 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

Customer:

Company

ORGANIZATIONAL DATA
MC6846 COMBINATION ROM-I/O-TIMER

Part No.

Originator

Phone No.

Motorola Use Only:

Enable Options: {(ROM ENABLE MUST DIFFER FROM I/0-TIMER)

0
(]

1/O-TIMER SE

10

O

TION

Quote:
Part No.:
Specif. No.:
CHECK ONE COLUMN ONLY
1/0-TIMER SELECT 13 2.0v.
AB a0 | X | 1 | x | X | x |o<osv.
1t 0o x [a9 | x | x| 1] x| x|x=
D D D A8 | X | x | X | 1 | x |noTuseD

A7 | X | x| x| x | 1
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