MOTOROLA

mm SEMICONDUCTOR
TECHNICAL DATA

0-800 bps DIGITAL MODEM MOS
The MC6860 is a MOS subsystem designed ta be integrated into a
wide range of equipment utilizing serial data communications. (N-CHANNEL, SILICON-GATE)
The modem provides the necessary modulation, demodulation and
supervisory control functions to implement a serial data communica- 0-600 bps
tions link, over a voice grade channel, utilizing frequency shift keying DIGITAL MODEM
(FSK] at bit rates up to 600 bps. The MC8860 can be implemented into a
wide range of data handling systems, including stand alone madems,
data storage devices, remote data communication terminals and 1/0 in-
terfaces for minicomputers.
N-channel silicon-gate technology permits the MCB860 ta operate us-
ing a single-voltage supply and be fully TTL compatible.
The modem is compatible with the M8800 microcomputer family, in-
terfacing directly with the Asynchronous Communications Interface
Adapter to pravide low-speed data communications capability. L SUFFIX
® Originate and Answer Mode CERA?A%:QZ%KAGE
@ Crystal or External Reference Control
® Modem Self Test
® Terminal Interfaces TTL-Compatible
® Full- - {
ull Duplvex or Half Dup|e?< QOperation ‘ P SUFFIX
® Automatic Answer and Disconnect % PLASTIC PACKAGE
@ Compatible Functions for 100 Series Data Sets CASE 709
® Compatibie Functions for 1001A/B Data Cou
FIGURE 1 — TYPICAL MC6860 SYSTEM CONFIGURATION
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MAXIMUM RATINGS

This device contains circuitry to protect the

Rating Symbol Value Unit inputs against damage due to high static

Supply Voltage Veo |-03tw0 +7.0] V voltages or electric fieids; however, it is ad-
Input Voltage Vi -03t0 +7.0] V vised that normal precautions be taken to
Operating Temperature Range Ta O to 70 °C avoid anp'icat:jn ofhaanv voltage higher than
maximum rated vol to this high im-

Storage Temperature Range Tstg -85t +150 | °C pedance circuit. ges to this high im

Reliability of operation is enhanced if unus-
ed inputs are tied to an appropriate logic

THERMAL CHARACTERISTICS voltage level {e.g., either Vgg or Voc).

Characteristics Symbol Value Unit
Thermal Resistance
Ceramic 8JA 65 °C/W
Plastic 120

POWER CONSIDERATIONS

The average chip-junction temperature, T, in “C can be obtained from:
TJ=Ta+({Ppedja) H
Where:
T A= Ambient Temperature, °C
84 = Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=PINT +PPORT
PINT=icCc x Vo, Watts — Chip Internal Pawer
PpORT = Port Power Dissipation, Watts — User Determined

Far most applications PpoRT<PINT and can be neglected. PPORT may become significant if the device is configured to
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and T (if PPORT is neglected) is:

Pp=K+({T +273°C) (2}
Solving equations 1 and 2 for K gives:
K=Ppe(TA+273°C) + 8 A*PD2 @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 Ta. Using this value of K the values of Pp and T can be obtained by solving equations (11 and (2) iteratively for any
value of Ta.
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MC6860

DC ELECTRICAL CHARACTERISTICS
(Vce=5.0 £5% Vdc, all voitages referenced to Vgg=0, Ta=Tg to TH, all outputs loaded as shown in Figure 2 uniess otherwise noted.)

Characteristic Symbol | Min | Typ | Max Unit

Input High Voitage, All Inputs Except Crystal Vid 2.0 - Ve N
Input Low Voltage, Al inputs Except Crystal viL Vgg - 0.80 \i
Crystal Input Volitage

(Crystal Input Driven from an External Reference, Input Coupling Capacitor =200 pF, Vin 1.5 - 20 Vop

Duty Cycle=5015%)
Input Current —_ —_—

{Vin=Vss!) All Inputs Except Rx Car, Tx Data, TD, TST, RI, SH Yin - - -0.2 mA

RI, SH Inputs - - -1.6

Input Leakage Current (Vin=7.0V, Vcc=Vss, Ta=26°C) 1L - - 1.0 A
Output High Voltage, All Outputs Except An Ph and Tx Car

ugm 2 008 . Load A ® Vowr [ 24 | - [Vec |V
Output Low Voltags, All Outputs Except An Ph and Tx Car (IgL1=1.6 mA, Load A} Vo1 vss - 0.40 v
Output High Current, An Ph (VgH2=0.8 V, Load B} IoH2 | 0.30 = = mA
Output Low Voltage, An Ph {lg| 2=0, Load B) voL2 | vss - 0.0 v
Input Capacitancs (f=0.1 MHz, TA=25°C) Cin - 5.0 - pF
Output Capacitance (f=0.1 MHz, Ta =26°C) Cout - 10 — pF
Transmit Carrier Output Voltage {Load C) veco 0.20 | 0.35 | 0.50 [N(RMS)
Transmit Carrier Output 2nd Harmonic (Load C} VauH -2 -32 - d8
Input Transition Times, All Inputs Except Crystal t - - 1.0*

{Operating in the Crystal Input Mode; from 10% to 80% Points) t - - 1.0° S
Input Transition Times, Crystal Input tr - - 0 ns

(Operating in External Input Reference Mode) tf - - k 1]
Output Transition Times, All Outputs Except Tx Car 1 - - 5.0

(From 10% to 90% Points) 1 - - |s0 | *
Internal Power Dissipation (Al Inputs at Vgg and All Outputs Open) (Measured at To=T)| PINT - - 340 mw

*Maximum Input Transition Times are 0.1 x Pulse Width or the specified maximum of 1.0 ws, whichever is smaller.

FIGURE 2 — OUTPUT TEST LOADS

Load A — TTL Output Load for Receive Bresk, Digital Carrier, Mode, Clsar-to-Send, Load 8 — Anawer Phone Load
and Receive Data Outputs
Test
Pont
vee -
AL cr
267k
+1%
R1=25k01
Test MMD6150
Point or Equiv Load C — Transmit Carrier Losd
100 k
M
100 k
MMD7000
o Eaune , -
Simulated TTL Load 10uF

MC1458
Cy or Equwv..
1k
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FIGURE 3 — BLOCK DIAGRAM

Data Terminal

Ready 20 O—e»] ——m=Q 4 Answer Phone
Clear-to-Send 23 Ow——— Aute re——O 19 Ring Indicator
Terminal Answer/
Break Release 9 O—# Contro! Disconnect h——0O 21 Switch Hook
Logic Logic
Receive Break 3 Owp— ——=C 15 Mode
Transmit Break 8 O——a= r#——O 7 Threshold Detect
Vee - Pin 12
Digital Carrier 11 O-#—{ Vss = Pin 1
Transmit Data 2 O—— Modulator
Transmit Carrier 10 Oe—
Receive Data 24 Owa—|
Receive De
Data Rate '¢ modulatar
NOTE 1
Receive Carrier 17 O——m —_—
ESD = Enable Space Discannect
ELS = Enable Long Space Disconnect
ESS = Enable Short Space Disconnect
Crystal 13 Qsc
Test Clock 18 Timing
L
Selt Test 16 22 5 € ESS {Note 1}
SD ELS
DEVICE OPERATION*

GENERAL

Figure 1 shows the modem and its interconnections. The
data to be transmitted is presented in serial format to the
modulator for conversion to FSK signals for transmission on
the telephone line (refer to Figure 3). The modulator output
is buffered before driving the line.

The FSK signal fram the remote modem is received via the
telephone line and filtered to remove extraneous signals such
as the local Transmit Carrier. This filtering can be either a
bandpass which passes only the desired band of frequencies
or a notch which rejects the known interfering signal. The
desired signal is then limited to preserve the axis crossings
and fed to the demodulator where the data is recovered from
the received FSK carrier.

The Supervisory Contral provides the necessary com-
mands and responses for handshaking with the remote
modern, along with the interface signals to the data coupler
and communication terminal. If the modem is a built-in unit,

*See Tables 1 and 2 for delay time tolerances.

all input-output {I/0) logic need not be RS-232 compatible.
The use of MC1488 and MC1489A line drivers and receivers
will provide a RS-232 interface conforming to the EIA
specification.

ANSWER MODE

Automatic answering is first initiated by a receipt of a Ring
Indicator (RT) signal. This can be sither a iow level for at least
51 ms as would come from a CBS data coupler, or at least
20 cycles of a 20-47 Hz ringing singal (low level =50% of the
duty cycle} as would come from a CBT data coupler. The
presence of the Ring Indicator signal places the modem in
the Answer Mode; if the Data Terminal Ready line is low, in-
dicating the communication terminal is ready to send or
receive data, the Answer Phone output goes high. This out-
put is designed to drive a transistor switch which will activate
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the Off Hook (OH} and Data Transmission {DA) relays in the
data coupler. Upon answering the phone the 2226-Hz
Transmit Carrier is turned on.

The originate modem at the other end detects this 2225-Hz
signal and after a 450 ms delay {used to disable any echo
suppressors in the telephone network) transmits a 1270-Hz
signal which the local answering modem detects, provided
the amplitude and frequency requirements are met. The
amplitude threshold is set external to the madem chip. If the
signal level is sufficient the TD input should be low for 20 us
at least once every 32 ms. The absence of a threshold indica-
tion for a period greater than 61 ms denotes the loss of
Recsive Carrier and the modem begins hang-up procedures.
Hang-up will occur 17 s after R has been released provided
the handshaking routine is not re-established. The frequeny
tolerance during handshaking is 4 100 Hz from the Mark fre-
quency.

After the 1270-Hz signal has been received for 150 ms, the
Receive Data is unclamped from a Mark condition and data
can be received. The Clear-to-Send output goes low 460 ms
after the receipt of carrier and data presented to the answer
modem is transmitted. Refer to Figure 4.

AUTOMATIC DISCONNECT

Upon receipt of a space of 150 ms or greater duration, the
modem clamps the Receive Break high. This condition exists
until a Break Release command is issued at the receiving sta-
tion. Upon receipt of a 0.3 s space, with Enable Short Space
Disconnect at the most negative voltage {low}, the modem
automatically hangs up. If Enable Long Space Disconnect is
low, the modem requires 1.5 s of continuous space to hang
up. Refer to Figure 5.

ORIGINATE MODE

Upon receipt of a Switch Hook (SH) command the
modem function is placed in the Originate Mode. If the Data
Terminal Ready input is enabled (low) the modem will pro-
vide a logic high output at Answer Phaone. The modem is
now ready to receive the 2226-Hz signal from the remote
answering modem. It will continue to look for this signal until
17 s after SH has been released. Disconnect occurs if the
handshaking routine is not established.

Upon receiving 2225 + 100 Hz for 150 ms at an acceptabie
amplitude, the receive Data output is unclamped from a
Mark condition and data reception can be accomplished.
450 ms after receiving a 2225-Hz signal, a 1270-Hz signal is
transmitted to the remote modem. 750 ms after receiving the
2225-Hz signal, the Clear-to-Send output is taken low and
data can now be transmitted as well as received. Refer 1o
Figure 6.

INITIATE DISCONNECT

In order to command the remote modem to automatically
hang up, a disconnect signal is sent by the local modem.
This is accomplished by pulsing the normaily low Data Ter-
minal Ready into & high state for greater than 34 ms. The
jocal modem then sends a 3 s continuous space and hangs
up provided the Enable Space Disconnect is low. If the
remote modem hangs up before 3s, loss of Threshold
Detect will cause loss of Clear-to-Send, which marks the line
in Answer Mode and turns the carrier off in the Originate
Mocde.

If ESD is high the modem will transmit data until hang-up
occurs 3 s later. Receive Break is clamped 150 ms following
the Data Terminal Ready interrupt. Refer to Figure 7.

INPUT/OUTPUT FUNCTIONS

Figure B shows the I/O interface for the low speed
modem. The following is a description of each individual
signal:

Receiver Carrier (Rx Car)

The Receive Carrier is the FSK input to the demodulator.
The local Transmit Carrier must be balanced or filtered out
and the remaining signal hard limited. The conditioned
receive carrier is measured by the MCB860. Any half-cycle
period greater than or aqual to 429 + 1.0 s for the low band
or 235 +1.0 s for the high band is detected as a space.
Resultant peak phase jitter is as follows:

Data Rate Anewer Mode Originate Mode
Bits per Second ¢, (Peek %) ¢, (Peak %)
300 7.0 37
200 47 25
150 35 18
110 28 14

Ring indicator (R])

The modem function will recognize the receipt of a call
from the CBT data coupler if at least 20 cycles of the
20-47 Hz ringing singal {low level =250% of the duty cycle)
are present. The CBS data coupler Rl signal must be level-
converted to TTL according to the EIA RS-232 specification
before interfacing it with the modem function. The receipt of
a call from the CBS data coupler is recognized if the Risignal
is present for at least 51 ms. This input is held high except
during ringing. An RT signal automatically places the modem
function in the Answer Mode.

Switch Hook {SH)

SH interfaces directly with the CBT data coupler and via
the EIA RS-232 level conversiop for the CBS data coupler.
An SH signal automatically places the modem function in the
Originate Mode.

SH is low during origination of a call. The modem will
automatically hang up 17 s after releasing SH if the hand-
shaking routine has not been accomplished.

Threshold Detect (TD)

This input is derived fram an external threshold detector. If
the signal level is sufficient, the TD input must be low for
20 s at least once every 32 ms to maintain normal opera-
tion. An insufficient signal level indicates the absence of the
Receive Carrier; an absence for less than 32 ms will not
cause channel establishment to be lost; however, data dur-
ing this interval will be invalid.

if the signal is present and the level is acceptabie at all
times, then the threshold input can be low permanently.

Loss of thrashold for 51 ms or longer results in a loss of
Clear-to-Send. The Transmit Carrier of the originate modem
is clamped off and a constant Mark is transmitted from the
answer modem.
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TIMING DIAGRAMS

FIGURE 4 — ANSWER MODE

Call Received
51 ms

Ring Indicator _CB—S—I Min

Ring Indicator Wﬂﬂr‘u
Mode {?\:z‘:\::e 7////////////////A

Answer (Low)}

Data Terminal  On (Low)
Ready
Answer Phone 2225 Hz, 900 mg i 2026 Hz or 2225 Hz
Transmit Carriar
450 ms —T 1270 Hz, 300 ms —= 1070 Hz ar 1270 Hz
Receive Carrier VWM/\N\/
[High)
Threshold Detect T T T 1T 1 T 1 1 T
£ (Hi
Clear-to-Send Off (High)
450 ms On [Low}
Transmit { Mark + m
Data Space Clamped at Mark . ! Und'm”d%
R i Mark 7
Data. { Space =150 180 ms V7777777
Gl d I Unel "
at Mark

FIGURE 6 — AUTOMATIC DISCONNECT — LONG OR SHORT SPACE

High
Ring Indicator

ces High
Ring Indicator

BT
Mode Answer {Low)

Data Terminai __ON {Low}

Ready

Answer Phone

Transmit Carrier

2025 Hz or 2225 H24‘——‘

Continuous Space — 1070 Hz
~ 1070 Hz ar 1270 Hza{-— 0.3s ESS or 1.5 s ELS

Receive Carrier

Threshold Detect T T T T T T T T

!

On (Low] i

T T

o

J

Clear-to-Send

ransmic { Yo O T crammoa o Mark

Unct "l

J

Receive [ Mark V////////////////////////A

Data Space

1

I Unclamped
1

] ciamped at Mark
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Switch Hook

Data Terminal
Ready
Originate

Made | snswer
Answer Phone

Receive Carrier

Threshold Detect

Receive Data

Transmit Carrier
Clear-to-Send

Transmit Data

Enable Space
Disconnect

Switch Hook

Data Terminal
Ready

Mode

Answer Phone

Receive Carrier

Threshold Detect

Receive Data

Transmit Carrier

Ctear to-Send

Transmit Data

Enable Space

Disconnect

FIGURE 6 — ORIGINATE MODE

SH Can Bs Relaased
777777722727777:7777722 7 7 7 77 7 277

On {Low)

Originate {High)

w222

Answer [High)

___.l 2025 Hz
}o——— Establish Cafl l. 2225 Hz, 450 ms —o|u 2225 Hz, 450 ms e 2228 M2
T I 1T 17 1T 11T trtrrrrrrorr1rtioTmT T mTTT]l
1=+150 ms 300 ms
7
Clamped at Mark —— //A
i 1070 Hz or
. 450 ms 1270 Hz ——d= 500 o~
750 ms On (Low)
Clamped at Mark
On (Low) Unciamped
FIGURE 7 — INITIATE DISCONNECT
High
— f— 34 ms Pulse Initiates Space Disconnect
On (Low)
Originate (High)
Off Hook
v On Hook

0.3 s ESS

- 2025 Hz or 2225 Hz a{-—ms s ELS

Trr o1 11 1 11t

| ][ 50 ms internal Threshold Detect Delay

Unclamped I

A AN
~ 1070 Hz 0r 1270 Hz —wfe 1070 Mz ——

Clamped at Mark

VAVAVAVAVAVAVAVAVAVAVA

1 3s
]
I

Off {High)

On (Low)

Clamped at Space

On (Low)

Clamped at Mark
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MC6860

Receive Data Rete (Rx Rate)

The demodulator has been optimized for signal-to-noise
performance at 300 bps and 600 bps. The Receive Data Rate
input must be low for 0-600 bps and should be high for
0-300 bps.

Transmit Data (Tx Data)

Transmit Data is the binary information presented to the
modem function for modulation with FSK techniques. A
high level represents a Mark.

Data Terminal Ready (DTR}

The Data Terminal Ready signal must be low before the
modem function will be enabled. To initiate a disconnect,
DTR is held high for 34 ms minimum. A disconnect will oc-
cur 3 s later.

Break Release {Brk R)

After receiving a 150 ms space signal, the clamped high
condition of the Receive Break output can be removed by
holding Break Release low for at least 20 us.

Transmit Break (Tx Brk)

The Break command is used to signal the remote modem
to stop sending data.

A Transmit Break (low) greater than 34 ms forces the
modem to send a continuous space signal for 233 ms.
Transmit Break must be initiated only after CTS has been
established. This is a negative edge sense input. Prior to in-
itiating Tx Brk, this input must be held high for a minimum of
34 ms.

Enabled Space Disconnect (ESD)

When ESD is strapped low and DTR is pulsed to initiate a
disconnect, the modem transmits a space for either 3 s or
until a loss of threshold is detected, whichever occurs first. If
ESD is strapped high, data instead of a space is transmitted.
A disconnect occurs at the end of 3 s.

Enable Short Space Disconnect (ESS)

ESS is a strapping option which, when low, will
automatically hang up the phone upon_receipt of a con-
tinuous space for 0.3s. £35S and ELS must not be
simultaneously strapped low.

Enable Long Space Disconnect (ELS)

ELS is a strapping option which, when low, will
automatically hang up the phone upon receipt of a con-
tinuous space for 1.5 s.

Crystal (Xtal}

A 1.0 MHz crystal with the following parameters is re-
quired to utilize the on-chip oscillator. A 1.0-MHz square
wave can also be fed into this input to satisfy the clock re-
quirement.

Mode: Paralle!
Frequency: 1.0MHz £0.1%
Series Resistance: 750 ohms max
Shunt Capacitance: 7.0 pF max
Temperature: 0-70°C

Test Level: 1.0 mW

Load Capacitance: 13 pF

FIGURE 8 — 1/O INTERFACE CONNECTIONS FOR MCB8860
{ORIGINATE/ANSWER MODEM)

Threshold Detact
Threshold
Bandpass
Filter and
vce Receive Amplifier
Carriar
*5.0V ﬁ Limiter I
| Mode
Transmit Data
Transmit Carrier
Low Pass
Receive Data Filter +> Duplexar
. Enable Long Space Disconnect
Data Terminal
Ready
Receive Data Rate
Communi- Clear-to-Send *5.0v
cations MCe860 Enable Short Space Disconnect
Terminal Madem
Receive Break
Vv v
Enable Space Disconnect
Transmit Break 4 ——”—4 l
Switch Hook - oT
Break Reiease sH CBT
Ring Indicator Data Telephone
R Coupler Line
Self Test . [
< OH
Answer Phone
Vss
L oa
- C3 1.0 MHz Crystal D[R Gnd
L
*See Motorola Application Note AN-747 for meore information. =
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When utilizing the 1.0 MHz crystal, external parasitic
capacitance, including crystal shunt capacitance, must be
=<9 pF at the crystal input. Reliable crystal oscillator start-up
requires that the Vg power-on transition time be > 15
milliseconds.

Test Clock (TST)

A test signal input is provided to decrease the test time of
the chip. In normal operation this input must be strapped
low.

Self Test (ST)

When a low voltage level is placed on this input, the
demodulator is switched to the modulator frequency and
demodulates the transmitted FSK signal. Channel
establishement, which occurred during the initial handshake,
is not lost during self test. The Mode Control ouput changes
state during Self Test, permitting the receive filters to pass
the local Transmit Carrier.

5T SH Rl | Mode

H I H H

H H L L

L b I H L

L H L H
*Note maximum SH low time in Table 1.

Answer Phone {(An Ph)

Upon receipt of Ring Indicator or Switch Hook signal and
Data Terminal Ready, the Answer Phone output goes high
[{SH+ RD«DTR]. This signal drives the base of a transistor
which activates the Off Hook, and Data Transmission control
lines in the data coupler. Upon cail completion, the Answer
Phone signal returns to a low level.

Mode

The Mode output indicates the Answer (low} or Originate
(high) status of the modem. This output changes state when
a Self Test command is applied.

Clear-To-Send {CTS)

A low on the CTS output indicates the Transmit Data in-
put has been unclamped from a steady Mark, thus allowing
data transmission.

Receive Data (Rx Data)
The Receive Data output is the data resulting from
demodulating the Receive Carrier. A Mark is a high level.

Receive Break {Rx Brk)

Upon receipt of a continuous 150 ms space, the modem
automatically clamps the Receive Break output high. This
output is also clamped high until Clear-to-Send is establish-
ed.

Digital Carrier (FO)}
A test signal output is provided to decrease the chip test
time. The signal is a square wave at the transmit frequency.

Transmit Carrier {Tx Car)

The Transmit Carrier is a digitally-synthesized sine wave
{Figure 9) derived from the 1.0 MHz crystal reference. The
frequency characteristics are as follows:

Gain (-dB)

Transmit
Mode Data Frequency Tolerance*
Originate Mark 1270 Hz -0.15 Hz
Originate Space 1070 Hz 0.90 Hz
Answer Mark 2225 Hz -0.31 Hz
Answer Space 2025 Hz -0.71 Hz

*The reference frequency tolerance is not included.

The proper output frequency is transmitted within 3.0 us
following a data bit change with no more than 2.0 us phase
discontinuity. The typical output level is 0.35 V {RMS) into
100 k ohm load impedance.

The second harmonic is typically 32 d8 below the fun-
damental {see Figure 10).

POWER-ON RESET

Power-on reset is provided on-chip to insure that when
power is first applied the Answer Phone output is in the low
linactive) state. This holds the modem in the inactive or idle
mode until 8 SH or RI signal has been applied. Once power
has been applied, a momentary loss of power at a later time
may not be of sufficient time to guarantee a chip reset
through the power-on reset circuit.

To insure initial power-on reset action, the external
parasitic capacitance on R! and SH should be <30 pF.
Capacitance values > 30 pF may require the use of an exter-
nal pullup resistor to V¢ on these inputs in addition to the
pullup devices already provided on chip.

Amplitude {0.5 V/Div)

Time (0.2 ms/Div}
FIGURE 9 — TRANSMIT CARRIER SINE WAVE

n
Fundamental

Harmonics
Frequency
FIGURE 10 — TRANSMIT CARRIER
FREQUENCY SPECTRUM
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TABLE 1 — ASYNCHRONDUS INPUT PULSE WIDTH AND OUTPUT DELAY VARIATIONS
{Time delays specified do not include the 1-MHz retference tolerance.)

than B) may or may not be recognized as valid.

Due to the asynchronous nature of the input signals with respect to the circuit internal clock, a detay variation or input
pulse width requirement will exist. Time delay A is the maximum time for which no response will occur. Time delay B is the mini-
mum time required to guarantee an input response. Input signal widths in the cross-hatched region (i.e., greater than A but less

For outputdelays, time A is the minimum delay before an output will respond. Time B is the maximum delay for an output
to respond. Qutput signal response may or may not occur in the cross-hatched region (i.e., greater than A but less than B}.

INPUT PULSES

Al

{from CBS) W////4

fe— A =32ms

[e———— B =51ms

OUTPUT DELAYS

DTR
{Initiate
Space Disconnact)l

w Space
Tx Car* Mk/Se P
— [=A =16 ms

£SD = Low .1

[~— B8 =34 ms

i)

{Loss of
[——A=32ms

Threshold)

TR —

(Initiate Space |
Disconnect)

o ‘
}mw— A = 3027 ms —.1

je—— B = 3056 ms ——=

g
st
i

DTR

{nitiate

Space [

Disconnect)

Rx Brk
A = 165 ms

B=185ms

_’A=|6msL

{Initiate Space
Disconnect)
jm— B = 34 ms —

Tx Brk

%
A=16ms|——

B =34 ms ——aq

Answer Mode —
TD O due to Rx Car (1270 Hz)

za

CTS or Ax Brk A <432 ms |

B =451 ms

*Digital Representation.

(continued}
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TABLE 1 — OUTPUT DELAY VARIATIONS (continued)

Rx Data l N Space
Tx Car* Mk/Sp Space An Ph V//A

A =16 ms.i _ A = 16949 ms —=|
ESS = High
LS = High

B =34 ms ——y B = 17034 ms

Rx Da-ta—] Space T -—]

(Loss of
| osona | V.4
An Ph m CTS or Rx Brk
A =282ms —=] A=32ms
ESS = Low
ELS = High

B=301ms-————l B =51ms

Originate Mode
Rx Dats I Space 6 l TDdue to Ax Car (2225 Hz}

. A:1496ms——| A:731m5—~1
= High

Low

ESS
ELS

B = 1520 ms ————=| -B =752 ms ——=

Qriginate Mocde

R — J—
» Data Space TD I _ TDdue to Rx Car $2225 H2)
i
% T~ Car %\/\/

RAx Brk '
A <132 ms “ (1270 H2) A - 432 s
s:151m5~4 B -451ms ———=

*Digital Representation

TABLE 2 — TRANSMIT BREAK AND DISCONNECT DELAYS

Function Description Min Max Unit
Tx Brk (Space Duration) 232 235 ms
Space Disconnect {Space Duration} 3010 3023 ms

(DTR = High, ESD and TD = Low!

Loss aof Carrier Disconnect 16965 17034 ms
{Measured from positive edge of CTS to nega-
tive edge of An Ph, with ﬁ, SH, and D = High)

Override Disconnect 16816 17101 ms
(Measured from positive edge of R or SH to
negative edge of AnPh, with TD = High)
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FIGURE 11 — FLOW DIAGRAM

o)

No

No

LMods Goes Hugh—l

Modem Idle
A
No
Yes Yes
No
Yes Yes
LMode Goes Low-l No I Mode Goes Hnth

[

1

Mode Goes Low I

1

I
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MC6860

FIGURE 11 — FLOW DIAGRAM {CONTINUED)
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Note 2: Due to loss of Rx Car, the madem will clamp
Tx Data to a Mark in the Answer Mode and will
turn off Tx Car in the Originate Mode. If Rx
Car is detected before completion of Tx Brk or

Note 1: Transmit Break, Initiate Space Disconnect, Initiate spacgoisc"""ga' "f"ma' operation of
and Receive Space are mutually exclusive events. Tx Brk or [nitiate Space Disconnect will con-

tinue until completion of their respective time
delays.
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FIGURE 11 — FLOW DIAGRAM {(CONCLUDED)
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