LANSDALE

ML145428
Asynchronous-to-Synchronous
and Synchronous-to-

Asynchronous Converter

Legacy Device: Motorola MC145428

The ML145428 Data Set Interface provides asynchronous-to-synchronous

Provides the Interface Between Asynchronous Data Ports and

Synchronous Transmission Lines

Up to 128 kbps Asynchronous Data Rate Operation

Up to 2.1 Mbps Synchronous Data Rate Operation

and synchronous-to-asynchronous data conversion. It is ideally suited for
voice/data digital telesets supplying an EIA-232 compatible data port into a
synchronous transmission link. Other applications include: data multiplexers,
concentrators, data-only switching, and PBX-based local area networks. This
low-power CMOS device directly interfaces with either the 64 kbps or 8kbps
channel of Motorola’s MC145422 and MC145426 Universal Digital Loop
Transceivers (UDLTs), as well as the MC145421 and MC145425 Second
Generation Universal Digital Loop Transceivers (UDLT II).

On-Board Bit Rate Clock Generator with Pin Selectable Bit Rates of
300, 1200, 1400, 4800, 9600, 19200 and 38400 bps or an Externally
Supplied 16 Times Bit Rate Clock
Accepts Asynchronous Data Words of 8 or 9 Bits in Length

False Start Detection Provided

Automatic Sync Insertion and Checking
Single 5 V Power Supply

Low Power Consumption of 5 mW Typical

Application Notes AN943 and AN946

Operating Temperature Range Tao = —40° to +85°C.

BLOCK DIAGRAM
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CROSS REFERENCE/ORDERING INFORMATION

PACKAGE MOTOROLA LANSDALE
P DIP 20 MC145428P ML145428RP
SOG 20 MC145428DW  ML145428-6P

Note: Lansdale lead free (Pb) product, as it
becomes available, will be identified by a part
number prefix change from ML to MLE.

PIN ASSIGNMENT
xS 1@ 20(] Vpp
<Dl 2 19 ] RESET

DL 3 18] DCO

BRCLK] 4 17|] DOE
BCLK] 5 16[] CM
BR1ll 6 15[ DCLK
BR2[] 7 14[] DIE
BR3[] 8 13[] DCI

SB[l 9 12[] RxS
Vssl] 10 11 [] RxD
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ML145428

MAXIMUM RATINGS iVoltages Referanced to Vgsg)

LANSDALE Semiconductor, Inc.

Rating Symbal Vakue Lhruit
DL Supply Voltage Voo - Vgg =15 to 6.0 W
WVoltage. Any Pin 1o Vgg v -05tw Vpg +0.5 W
DOC Current. Any Fin 1 +10 mh,
[Excluding Voo, Vgs)
Operating Temperaiura Ta -40 to +B5 °C
Storage Temperature Taig -85 10 +150 L
DIGITAL CHARACTERISTICS Wop = 4.51t0 55V, Ta = 010 70°C)
Parameter Symbol Voo Min Plax Uit
et High Lewel ViM B as -
Inpait Low Lewvel WL 5 16 W
Fnput Current hn - +1.0
Input Capacitance Cin - T8 pF
Crutput High Current [Souree) IgH ma,
VoH=25V 5 .7 --
VOH=48V 5 -0.38 -
Dhutpat Low Current lu[ my
VoL =04V 5 036 -
VoL=08vV 5 08 -
Opaerating Current ]3] 5 - 20 [T
|DC = 128 kMHz, BC = 4,096 MHz)
SWITCHING CHARACTERISTICS (Cy = 80 pF. Vpp = 6 V. Ta = 26°C)
Characteristic Min Typ Max Uit
Bawd Clock Bit Rate input Frequency MHz
{BR1, BR2, BR31 = (0.0.04 - - 21
{BR1, BR2Z, BR3] = non-2awo - - a1
Bawd Clock Pulse Width 100 - — ns
Data Clock Frequency - 21 Mz
Dara Clock Pulse Width 200 — — ns

ML145428 DSI PIN DESCRIPTIONS

VDpD. POSITIVE POWER SUPPLY
The most positive power supply pin, normally 5 volts.

VSS. NEGATIVE POWER SUPPLY
The most negative supply pin, normally 0 volts.

TxD. TRANSMIT DATA INPUT

Input for asynchronous data, idle is logic high; break is 11
baud or more of logic low. One stop bit is required

RxD. RECEIVE DATA OUTPUT

Output for asynchronous data. The number of stop bits and
the data word length are selected by teh SB and DL pins. Idle
is logic high; break is a continuous logic low.

TxS. TRANSMIT STATUS OUTPUT

This pin will go low if the transmit FIFO holds 2 or more
data words or if RESET is low.
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RxS. RECEIVE STATUS OUTPUT

This pin will go low if framing of the synchronous channel
is lost or not established or if RESET is low, or if the receive
FIFO is overwritten.

SB, STOP BITS INPUT

This pin controls the number of stop bits the DATA FOR-
MATTER will re—create when outputting data at the RxD
asynchronous output. A high on this pin selects two stop bits; a
low selects one stop bit.

DL, DATA LENGTH INPUT

This pin instructs the DSI to look for either 8 or 9 bits of
data to be input at the TxD asynchronous input between the
start and stop bits. The DL input also instructs the DSI’s SYN-
CHRONOUS CHANNEL RECEIVER and SYNCHRONOUS
CHANNEL TRANSMITTER to expecct 8 or 9 bit data words
and also instructs the DSI’s DATA FORMATTER to re—create
8 or 9 data bits between the start and stop bits when outputting
data at its RxD asynchronous output. A high on this pin selects
a 9 bit data word, a low selects an 8 bit data word length.
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ML145428 DSI PIN DESCRIPTIONS - cont’d

BC, BAUD CLOCK INPUT

This pin serves as an input for an externally supplied 16
times data clock. Otherwise, the BC pin expects a 4.096 MHz
clock signal which is internally divided to obtain the 16 times
clock for the most frequentlly used standard bit rates (see BR1
- BR3 pin description).

BRCLD, 16 TIMES CLOCK INTERNAL OUTPUT

This pin outputs the internal 16 times asynchronous data rate
clock.

BR1, BR2, BR3, BIT RATE SELECT INPUTS

These three pins select the asynchronous bit rate, either
externally supplied at the BC pin (16 times clock) or one of
the internally supplied bit rates. (See Table 1.)

DCO, DATA CHANNEL OUTPUT

This pin is a three—state output pin. Synchronous data is out-
put when DOE is high. This pin will go high impedance when
DOE or RESET are low. When CM is low, synchronous data is
output on DCO on the falling edges of DC as long as DOE is
high. When CM is high, synchronous data is output on DCO on
the rising edges of DC, while DOE is held high. No more than
eight data bits can be output during a given DOE high interval
when CM = high. This feature allows the DSI to interface direct-
ly with the MC145422/26 Universal Digital Loop Transceivers
(UDLT’) and PABX time division multiplexed highways.

LANSDALE Semiconductor, Inc.

DOE, DATA OUTPUT ENABLE INPUT

See DCO pin description and the SYNCHRONOUS CHAN-
NEL INTERFACE section.
DIE, DATA INPUT ENABLE OUTPUT

See DCI and DCO pin descriptions and the SYNCHRO-
NOUS CHANNEL INTERFACE section.
CM, CLOCK MODE INPUT

See the SYNCHRONOUS CHANNEL INTERFACE section
and the SYNCHRONOUS CLOCKING MODE SUMMARY.

(See Table 2.)

RESET, RESET INPUT

When held low, this pin clears the internal FIFO’s, forces the
TxD asynchronous input to appear high to the DSI’s internal
circuitry, forces TxS and RxS low. When returned high, normal

operation results.

When the RESET input is returned high the DSI’s SYN-
CHRONOUS CHANNEL RECEIVER will not accept or trans-
fer any incoming data words on the DCI pin to the Rx FIFO
until one “flag” word is input at the DCI pin. (Also see RxS

pin description)

DCI, DATA CHANNEL INPUT

Synchronous data is input on this pin on the falling edges of
DC when DIE is high.

Table 1. Programmable Baud Rates

BR3 BR2 ER1 Bit Aate (bps) BC in MHz BRCLK

o o a Variabde Qo 128kbps | Ow 2.1 MHz | Oto 2.1 MHz

o 0 1 384k 2096 5144 kHr

o 1 0 182k 4 028 3072 kHz

0 1 1 SH00 4 038 163 6 kHz

‘_.:I.- ‘I-_ Q ] 4800 4 0596 TELB h.H.r_“

I 1 o 1 2400 4 096 384 kHz

1 1 CI-F__ 1200 4 D96 19,2 kH:

1 1 1 300 4036 4.8 kHz
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CM =LOW, SYNCHRONOUS CHANNEL RECEIVER INPUT SWITCHING CHARACTERISTICS
[Cy = 50 pF, Vpn = 5 V. T4 = 25°C) (See Figure 1A}

ot tavisth Symbal Min Typ Mdax Linit Motes
DIE Fall Before DC Falis oyl 40 -9 — ns I
DIE Rize Afier Rise of DC o2 40 24 - NS 2
DI Data Stable Before DC Falling Edge tewd 40 -5 - ns 3
DCI Data Stable Atter DC Falling Edge Ih1 40 o — ns 4

NOTES:
1. Tume DIE must fall before DC falls in order to avoid reading the bit after B3
2 Tima DC must be high before DIE rge in order 1o evold chocking on the bit before B 1. (See Synchionous Channe! Interface for further details and
s Figure TA)
3 Time data must ba stable on the DCE pin before Talling edge of the dats clock DC.
4 Teme data moust be stable on the DCI pin after the falling edge of the data clock DC.

w X X K (e X X X X X X

NOTE When CM = 0, data bits are read into the DSE's SYNCHRONDOLUS CHANNEL RECEIVER at the DCI pin on the falling edge of the signal formed
by the LOGICAL MAND of BC and DIE
ie ¥of OC @ DIF

Figure 1A. CM = Low, Synchronous Channel Receiver Input Switching Characteristics

CM = LOW, SYNCHRONOUS CHANNEL TRANSMITTER QUTPUT SWITCHING CHARACTERISTICS
{Cy = 50 pF. Vpo =5 V. Ta = 25°C1 (Ses Figure 18]

Charactaristic Symbol Min Typ Max Uimit Notas
DC Falling to DOE Aising Loyd i 10 - ns 5
DOE Falling 1o DC Rising leus 40 -6 —_ na [
DOE Rising 1o DCO Active In1 50 28 - ns 7
DOE Fallimg to High-Z of DCO p2 a0 26 — ne 8
DC Falling te DCO In3 BO | = ns g

MNOTES:
& Time DC must be low before the nsing edge of DOE in order to avoed clocking out a data bat betore B1, (See Synehronous Channel Interface

section for further details and also Figure 18.)

Time DOE must be low before the rising edge of DC in order for the {*) bit to be output in the BT position in the next cyche
Propagation delay time from the rising edge of DOE to the low owlput impedance state of the DCO pin

Propagation delay time fram the falling edge of DOE 1o the high output impedance state of the OCO pin

Propagation delay time fram the falling edge data of the data clock DE 10 valid data on the DCO pin

[E=R RN = ]
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ML145428

HIGH IMPEDANCE

HIGH IMPEDANCE i
oca ] [i¥J ] .
] Ll LT 1 e

DDE

A
=

- iy}

lgy5

|
i

feud

=This bit will be output in the B1 positicn on the next cycle of DOE
NOTE: When CM = Low, data bits are advanced from the DS1's SYNCHRONOUS CHANMNEL TRANSMITTER atthe DCO pin on the rising edge of the

signal farmed by the LOGICAL NAND of DC and DOE 1e dof DC ® DOE
Figure 1B. CM = Low, Synchronous Channel Transmitter Qutput Switching Characteristics

CM = HIGH, SYNCHRONOUS CHANNEL RECEIVER INPUT SWITCHING CHARACTERISTICS
{Cy = B0 pF, Vpp = 5V, Ta, = 25°C] {See Figure 1C)
Characteristic Symbal Min Typ Max Umit MNotes
DIE Rising to DC Falling tuf 100 76 — ns 10
Dl e DC Falling gy 7 a0 -4 — e 1k}
D Faling 1o DCI tha2 20 o] — ns 12
NOTES:
10, Time DIE mwst be high before the falling edge of DC in arder for the data bit 1o be accepted by the synchronous data input of the DS1 [(Ses

Synchronous Channel Interface for further details )
11. Time DCI data must be stable before the falling edge of the data clock DT,

12. Time DCI data must be stable after the falling edge of the data clock DC

w |
A

w_ kel XXX X]X K X=
— — Lop e |"'_'1h2
O MAY BE RETLRNED
=== LW ANY TIME AFTER
THES POINT

[ w7

*Lpst bel Becepled
NOTE: When CM = 1, data bits are read into the D5i's SYNCHRONOUS CHANNEL RECEIVER at tha DCI pin on the falling edge of the signal formed

by the LOGICAL AND of DC and DIE (D @ DIE)
Figure 1C. CM = High, Synchronous Channel Receiver Input Switching Characteristics
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CM = HIGH, SYNCHRONOUS CHANNEL TRANSMITTER OUTPUT SWITCHING CHARACTERISTICS
[CL = 50 pF. 'M'QD . 5V, Ta = 257°C) (See Figure 1D}

Characteristic Symbaol Min Typ Max Umit Motes
Oz Falling to DOE Rising sl 100 B2 — ns 13
DOE Rising o Active Data on DCO tha 105 a7 - ns 14
DOE Falling 1o High-Z on DD 155 &G 28 - nE 18
DC Rising to DCO I;,E 100 T4 (3] 168

NOTES:

13 Time DOE must be high before the falting edge of the data clock DC.

14 Time deday batween the rise of the DOE pin and the time the DCO reaches the low impedance state

168 Time delay between the fall of the DOE pin and the time the DBCO pin reaches the high impedance aiae
16 Delay from the rising edge of the data clock DC 1o the vahd data on the DCO pin

- -

DDE 4[ i

HIGH-I |
oy ——  al X X  { I: X X X Bl " |

*NOTE DATA WILL NOT CHANGE

| B

NOTE: When CM = 1, data bits are advanced from the DS
SYNCHROMNOUS CHANNEL TRAMSMITTER at the DCO pin on the
rising edge of the sanal formed by the LOGICAL AND of DC and
DOE. {DC = DOE}

F— s

DOE MAY BE RETURNED
= LW ANY TIME AFTER
THIS POINT

Figure 1D. CM = High, Synchronous Channel Transmitter Output Switching Characteristics

CIRCUIT DESCRIPTION

The ML145428 Data Set Interface provides a means for con-
version of an asynchronous (start/stop format) data channel to
a synchronous data channel and synchronous to asynchronous
data channel conversion. Although primarily intended to facili-
tate the implementation of RS - 232 compatible asynchronous
data ports in digital telephone sets using the MC145422/26
UDLTs, this device is also useful in many applications that
require the conversion of synchronous and asynchronous data.

TRANSMIT CIRCUIT

Asynchronous data is input on the TxD pin. This data is
expected to consist of a start bit (logic low) followed by eight
or nine data bits and one or more stop bits (logic high). The
length of the data word is selected by the DL pin. The data
baud rate is selected with the BR1, BR1 and BR3 pins to
obtain the internal sampling clock. This internal sampling
clock is selected to be 16 times the baud rate at the TxD pin.
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An externally supplied 16 times clock may also be used, in
which case the BR1, BR2, and BR3 pins should all be at logic
zero and the 16 times sampling clock supplied at the BC pin.

Data input at the TxD pin is stripped of start and stop bits
and is loaded into a four—word deep FIFO register. A break
condition is also recognized at the TxD pin and this informa-
tion is relayed to the synchronous channel transmitter which
codes this condition so it may be re—created at the remote
receiving device.

The synchronous channel transmitter sends one bit at a time
under control of the DC, CM and DOE pins. The synchronous
channel transmitter transmits one of three possible data pat-
terns based on whether or not the top of the Tx FIFO is full
and whether or not a break condition has been recognized by
the data stripper. When no data is available at the top of the Tx
FIFO for transmission, the synchronous data transmitter sends
a special synchronizing flag pattern (011111110). When a
break condition is detected by the data stripper and no data is
available at the top of the Tx FIFO, the break pattern
(111111110) is sent. Figure 2A depicts this operation.

Issue 0
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TOP OF FIFO NOT FULL AND
NO BREAK CONDITION

-~

SEND THE FLAG
CODE (01111110)

Y 4
TOP OF FFO NOT FULL / \  TOP 0F FIFO
AND BREAK DETECTED / \ FULL

\
/ / \
/ BREAX CONDITION TOP OF FIFD
/ REMOVED EMPTY

\

SEND THE DATA
AT THE TOP OF THE
Tx FIF0 USING ZERD
INSERTION

SEND THE CODE
FORA
“BREAKX CONDITION"
(g

BREAK CONDITION TOP OF FIFO
bt PRESENT FULL

Figure 2A. Synchronous Data Channel
Transmitter Operation

When stripped data words reach the top of the Tx FIFO they
are loaded into the SYNCHRONOUS CHANNEL TRANS-
MITTER and are sent using a special zero insertion technique.
When stripped data is being transmitted, the synchronous data
transmitter will insert a binary 0 after any succession of five
continuous 1’s of data. Therefore, using this technique, no pat-
tern of (01111110) or (11111110) can occur while sending
data. This also allows the DSI to synchronize itself to the
incoming synchronous data word boundaries based on the data
alone.

The receive section of the DSI (synchronous channel receiv-
er) performs the reverse operation by removing a binary 0 that
follows five continuous 1’s in order to recover the transmitted
data. (note that a binary 1 which follows five continuous 1 is
not removed so that flags and breaks may be detected.) Figure
2B shows an example of this process.

ASYNCHRONOUS DATA WORD RECEIVED AT THE TxD PIN
1110100, 11000000, F11ETi00

ACTUAL SYNCHRONOUS WORDS THANSMITTED BY THE SYNCHRONOUS
CHANNEL TRANSMITTER

FLAG. QUIR1000 ST 010110 110000000, 115100100, 011191V, FLAG, FLAG,
FLAG INSEATED 2EROS FLAG

Figure 2B. Data Format Protocol
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If the incoming data rate at TxD exceeds the rate at which it
is output at DCO, the FIFO will fill. The TxS pin will go low
when the FIFO contains two or more words. TxS may, there-
fore, be used as a local Clear-to-Send control line at the asyn-
chronous interface port to avoid transmit data over-runs.

In order to insure synchronization during the transfer of a
continuous stream of data the DSI’s synchronous channel
transmitter will insert a flag synchronnizing word (01111110)
every 61st data word. The DSI’s synchronous channel receiver
checks for this synchronizing word and if not present, the loss
of synchronizaion will be indicated by the RxS pin being
latched low until the flag synchronizing word is received. Note
that under these conditions the data will continue to output at
RxD.

RECEIVE CIRCUIT

Data incoming from the synchronous channel is loaded into
the ML 145428 at the DCI pin under the control of the DC and
DIE pins (see SYNCHRONOUS CHANNEL INTERFACE
section). Framing information, break code detection, and data
word recovery functions are performed by the SYNCHRO-
NOUS CHANNEL RECEIVER. Recovered data words are
loaded into the four word deep Rx FIFO. When the recovered
data words reach the top of the Rx FIFO they are taken by the
DATA FORMATTER, start and stop bits are re-inserted and
the re-constructed asynchronous data is output at the TxD pin
at the same baud rate as the transmit side. The number of stop
bits and word length are those selected by the SB and DL pins.

Loss of framing, if it occurs, is indicated by the RxS pin
going low. Data will continue to be output under these condi-
tions, but RxS will remain low until frame synchronization,
i.e., the detection of a framing flag word, is re-established. If
the output data rate is less than the data rate of the incoming
synchronous data channel, data will be lost at the rate of one
word at a time due to the bottom word on the Rx FIFO being
overwritten. In order to prevent data loss (in the form of asyn-
chronous terminal to asynchronous terminal over-runs) due to
clock slip between remote DSI links, (during long bursts the
stop bit which it re-creates at its RxD output by 1/32nd. This
action allows the originator of a transmission (of asynchronous
data) to be up to 3% faster than the receive device is expecting
for any given data rate. This tolerance is well with in the nor-
mally expected differences in clock frequencies between
remote stations. If the Rx FIFO is overwriting the RxS line
will pulse low for one DC clock period following the over-
writing of the bottom level of the Rx FIFO.

INITIALIZATION

Initialization is accomplished by use of the RESET pin.
When held low, the internal FIFOs are cleared, the TxD input
appears high to the data strippers, internal circuitry. DCO is
forced to a high impedance state, TxS and RxS are forced low.
When brought high normal operation resumes and and the syn-
chronous channel transmitter sends the flag code until data has
reached the top of the Tx FIFO. Note that the TxS line will
immediately go high after RESET goes high, while RxS will
remain low until framing is detected. The synchronous channel
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receiver section of the DSI is forced into a “HOLD” state
while the RESET line is low. The synchronous channel receiv-
er remains in the “HOLD” state after RESET goes high until a
flag code word (01111110) is received at the DCI pin. While in
the “HOLD” state no data words can be transferred to the Rx
FIFO and, therefore, the DATA FORMATTER and RxD line
are hold in the MARK idle state. After receiving the flag code
pattern the RxS line goes high and normal operation proceeds.
RESET should be held low when power is first applied to the
DSI. RESET may be tied high permanently, if a short period of
undefined operation at initial power application can be tolerat-
ed.

SYNCHRONOUS CHANNEL INTERFACE

The synchronous channel interface is generally operated in
one of three basic modes of operation. The first is a continuous
mode. A new data bit is clocked out of the DCO pin on each
successive falling edge of the DC clock, and a new data bit is
accepted by the DSI at its DCI pin on each successive falling
edge of the DC clock. In this mode of operation, the CM con-
trol line is always low and the DOE and DIE enable control
lines are always High. This is the typical setup when interfac-
ing the DSI to the 8 kbps signal bit inputs and outputs of the
MC145422/26 UDLTs (See Figures 3A and 4)

The second synchronous clocking mode is one in which 8
bits at a time are clocked out at the SYNCHRONOUS CHAN-
NEL TRANSMITTER, and 8 bits are read by the SYNCHRO-
NOUS CHANNEL RECEIVER at a time. The transferring of
these 8 bit groups of data would normally be repeated on some
cyclic basis. An example is a time division multiplexed data
highway. In this mode (Cm = 1), the rising edge of the enable
signal DIE and DOE should be roughly aligned to the rising
edge of the DC clock signal. When enabled, the data is clocked
out on the rising edge of the DC clock through the DCO pin
and clocked in on the falling edge of the DC clock through the
DCI pin. A variation of this clocking mode is to transfer less
than 8 bits of data into or out of the DSI on a cyclic basis. If
less than eight bits are to be transmitted and received, enable
pins DIE and DOE should be returned low while the DC clock
is low. This is illustrated in Figure 3D where five bits are being
locked out of the DSI through the DCO pin and four bits are
being input to the DSI through the DCI pin.

This restriction does not apply if eight bits are to be clocked
into or out of the synchronous channels of the DSI, i.e., the
DSI has internal circuitry to prevent more than eight clocks
following the rising edge of the respective enable signal(s).
Figure 3B illustrates a timing diagram depicting an eight bit
data format. If the DOE enable is held high beyond the eight
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clock periods the last data bit B8 will remain at the output of
the DCO pin until the DOE enable is brought low to reinitial-
ize the sequence. Similarly the DSI’s SYNCHRONOUS
CHANNEL RECEIVER will read (at its DCI input) a mini-
mum of eight data bits for any given DIE high period.

The CM = high mode, using 8 bits of data, is the typical set
up for interfacing the DSI to the 64 kbps channel of the
MC145422 or MC145426 Universal Digital Loop
Transceivers. (See Figure 3B and Figure 5).

In the third mode of operation, an unlimited variable number
of data bits may be clocked into or out of the synchronous side
of the DSI at a time. When the CM line is low, any number of
data bits may be clocked into or out of the DSI’s synchronous
channels provided that the respective enable signal is high.
Figure 3C illustrates three data bits being clocked out of the
DCO pin and three data bits being clocked into the DCI pin.

In the CM = low mode of operation, an internal clock is
formed, which is the logical NAND of DC, DOE and CM,
(IDC*DOE-CM). It is on the rising edge of this signal that a
new data bit is clocked out of the DCO pin. Therefore, the
DOE signal should be raised and lowered following the falling
edge of the DC clock (i.e., when the DC clock is low).

Also in the CM = low mode of operation another internal
clock is formed which is the logical NAND of DC, DIE, and
CM (DC+DIE*CM). It is on the falling edge of this signal that
a new bit is clocked into the DCI pin. Therefore the DIE signal
should be raised or lowered following the rising edge of the
DC clock (i.e., when the DC clock is high).

The following table summarizes when data bits are advanced
from the synchronous channel transmitter and when data bits
are read by the synchronous channel receiver dependent on the
CM control line. (Shown below in Table 2.)

Table 2. Synchronous Clocking Modse Summary

Flode Bits Advanced From Bits Aead By
The Synchronous Tha Synchronous
Channel Transmitter On; | Channel Receiver On:

CM = O | The rising edge of an The falling edge of an
ternal clock formed by internal ciock formead by
the logical NAND of DOE | the kogical NAND of DIE
and DC and DC
Le ® of DOE @ DC e ¢ of DIE® BC

CM ] Thia rising edge of an Tha falling edge of an
internal clock formed by iternal clock formed by
thi logical AND of DOE the logical AND of DIE
and DC and DC
ie. 4 of DOE® DC e 4 of DIE @ DC
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TIMING DIAGRAMS
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Figure 3A. Synchronous 1/0, Continuous Bit Rate, Clock Mode Low
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Figure 3B. Synchronous 1/0, Eight Bit, Clock Mode High
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Figure 3C. Synchronous 1/0, Variable Bit Length, Clock Mode Low
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Figure 3D. Synchronous |/0, Variable Bit Langth, Clock Mode High
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NOTE: Soma pin connections on the MC145426 and MC 14402 have been omitted. Consult MC 145426 and MC 14402 data shests

Figure 4. Digital Teiset R5-232 Port Using B Kilobits /Second Channel of ML 145426
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NOTE: Soma pin conrsctiong an the MO145426 and MC14402 have baen omitted. Consuly MC 145426 and MC14402 data shests

Figure 5. Digital Telset RS-232 Port Using 64 Kilobits/Second Channal of MC 145426 for Voice or Data
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OUTLINE DIMENSIONS

S0 20 = -6P
(ML145428-6P)
CASE 751J-01

(=A=1 NOTES:
_________ 1. DIMENSIONS “A” AND “B” ARE DATUMS AND
ABEB BB RAREBRRB “T” IS A DATUM SURFACE.
20 Py 2. DIMENSIONING AND TOLERANCING PER
ANSI Y 14.5M, 1982,
[-B-] 3. CONTROLLING DIM: MILLIMETER.
0) 4. DIMENSION A AND B DO NOT INCLUDE MOLD
PROTRUSION.

_________ 5. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
G PER SIDE.

S 10PL MILLIMETERS INCHES
|{H 0.13 (0.005) | B ™) | DIM [ MIN | MAX | MIN | MAX
12,55 | 12.80 | 0.494 | 0504
510 5.40 | 0.201 | 0.213
- [ 200] - [0079
0.35] 045 | 0.014 | 0.018
1.27 BSC 0.050 BSC
0.18] 023 | 0.007 | 0.009
0.55| 0.85 | 0.022 | 0.033
0.05]_0.20 | 0.002 | 0.008
| | o] 7
7.40] 820 | 0.201 | 0.323

L

v i A

il
—>{<— D 20pL L—T
4013 (0.005@ [T BO® | A® |

i .
? ([ 0.10 (0.004) '/( M K—»/L%

SEATING 1=
PLANE

P EEEEECEEES

OUTLINE DIMENSIONS

PLASTIC DIP 20 = RP
(ML145428RP)

< Al - CASE 738-03
|

NOTES:
N 1. DIMENSIONING AND TOLERANCING PER ANSI

120 { Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
O B 3. DIMENSION L TO CENTER OF LEAD WHEN
1 10 & FORMED PARALLEL.
LTI I LI T G LT T o d 4. DIMENSION B DOES NOT INCLUDE MOLD
—C le— L —» FLASH.

52 alala GIeTATaTS ] / \
SEATING W K l \

INCHES MILLIMETERS

M | MIN | MAX | MIN | MAX
1.010 | 1.070 | 25.66 | 27.17
0.240 | 0.260 6.10 | 6.60
0.150 | 0.180 381 | 457
0.015 | 0.022 0.39 | 0.55

|

PLANE f \/ M 0.050 BSC 1.27BSC
0,050 | 0070 | 1.27 [ 177
N- > 0.100 BSC 2.54 BSC

0.008 | 0.015 | 0.21 | 0.38
0.110 | 0.140 | 280 | 356
0.300 BSC 7.62BSC
0° [ 15 [ 0° [ 15
0,020 | 0.040 | 051 | 109

—>{l«— J 20 PL
D 20PL [67]025(0.010)® [T] B® |
[©]025 0010 @ [T] A®@ |

Z|=|r|X|—|®|mmo|O|o (>

Lansdale Semiconductor reserves the right to make changes without further notice to any products herein to improve reliabil-
ity, function or design. Lansdale does not assume any liability arising out of the application or use of any product or circuit
described herein; neither does it convey any license under its patent rights nor the rights of others. “Typical” parameters which
may be provided in Lansdale data sheets and/or specifications can vary in different applications, and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by the cus-
tomer’s technical experts. Lansdale Semiconductor is a registered trademark of Lansdale Semiconductor, Inc.
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