












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Generation of the CRC byte by the external 
unit on the 3 wire bus will be covered later in this 
text. In any two port system there is a potential 
for access collisions. To solve this problem,sn ' 
arbitration byte is provided so that the serial ' 
and parallel ports ofthe 051280 can determine 
the status of the �o�t�h�~�r� port. A special byte in 
RAM address space is reserved to allow for 
handshaking between the two ports. This arbi­
tration byte has a special attribute in that it is si­
multaneously accessible by both ports. Two 
commands are used by the 3 wire serial port 
protocol to manage the arbitration byte. First, 
since this byte will create a hole in RAM ad­
dress space for the parallel byte wide port, a 
command is added to move the arbitration byte 
to either address location "00000" or address 
location "3 FFFF." When setting the arbitration 
byte address location, the correct readlwrite 
field and command field must be entered along 
with all zeroes or all ones in the address field. It 
is Important to note that the arbitration byte is 
located in the parallel memory location �a�s�~� 

signed by the serial port using the appropriate 
commands. However, the physical byte of 
RAM is located within the 051280. The 
existence of this physical byte is transparent to 
the bytewlde parallel port and looks like normal 
RAM space with some read/write restriction. 
However, the serial port can still address the 
actual RAM location at either 00000 or 3 FFFF 
In addition to accessing the arbitration byte. 
The second commandused by the 3 wire serial 
port provides for polling of the arbitration byte to 
determine the status of the parallel port. In 
addition, the, arbitration byte can be set to 
indicate to the parallel port that �t�h�~�s�e�r�i�a�l� port 
istaklngoverthe RAM. The second command 
protocol allows the serial port to do a com­
pressed read-write-read operation that causes 
the arbitration byte to be read by the first eight 
clocks following the protocol. The next eight 
cl09ks cause data to be written i,nto the arbitra­
tion byte, 'and the last eight clock cycles allow 
for a second read of the data for verification. 
The 24 cycles occur by entering the 56 bit 
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protocol only once. The protocol �p�a�~�e�r�n� en­
tered is a write function in the readlwrite field 
(00010111), and the correct command field. 
Three other commands are used to set the 
select bits in the protocol. Once the select bits 
are set to a binary value they must be matched 
exactly when protocol is sent or further activity 
is prevented. The bits allow for 65,536 different 
binary combinations. Therefore, many 
051280 can be connected on the same serial 
bus and only the appropriate device will re­
spond. To write the select bits, a Write function 
in the readlwrite field is required along with the 
appropriate command in the command field. 
To read the select bits, a read cycle in the read! 
write field is required along with the appropriate 
command in the command, field. The arrange­
ment of reading and Writing select bits allows 
the user to have a large number of 051280 in 
use and uniquely identify each. A read can 
occur successfully without knowing the select 
bits but a write cannot occur without matching 
the current select field. A third command mask­
ing specific select bits provides a means for 
determining the identity of specific 051280 in 
the presence of many 051280. A read in the 
read/write field and a "11 000" in the command 
field will execute a mask read that ignores all 
select bits to determine the presence of any 
051280. With the detection of at least one 
device, a search can begin by masking all but a 
single pair of 051280 select bits. A read in the 
read/write field and a "11001" In the command 
fieldwill unmask the first two L5S's of byte 4 of 
the select bits (Figure 3). With these two select 
bits unmasked, only an exact match of four 
possible combinations (00, 01,'10, 11) of these 
two select bits will now alloW access through 
the 3 wire port to RAM. Therefore, repeating 
the unmasking of the first two bits of the select 
field up to foUrtimes will give the binary value of 
these select bits. Having ,determined the first 
two select bits, the next two select bits can be 
unmasked, andlhe process of matching one of 
four combinations' can proceed as before. In 
fact, repetition of unmasking select bit pairs will 



SELECT BITS MASK Figure 3 

5ELECT BITS 
M5B BYTE 5 BYTE 4 LSB 

1515151415131 5121S11 ISlOl S91 S81 

I 
1 S71 s61 s51 S41 53 I S2 I S1 I so I 

yield an exact match of 65,536 possible 
OS1280 in no more than 32 attempts. 

Arbitration 
As mentioned earlier, one byte of RAM has 
been reserved for arbitration between the 3 
wire port and the bytewide parallel bus. The 
location of this byte within the memory map will 
be at address 00000 or at address 3 FFFF as 
determined by the protocol input from the 3 wire 
serial port. The arbitration byte has special re­
strictions and diSCiplines so that the 3 wire 
serial bus and the bytewide parallel bus are 
never in contention for RAM access. This byte 
is shown in Figure 4. As defined, the 3 wire 
serial port can read the whole byte but can only 
write S2- SO. The byte wide parallel port can 
read the whole byte but can only write B1-BO. 

UNMA5K 2 LSB'S I 

UNMASK 4 L5B'S -­

UNMASK 6 L5B'S -­

UNMASK 8 LSB'S --

UNMASK 10 LSB'S --:-

UNMASK 12 LSB'S -­

UNMASK 14 LSB'S--

~C,,"MAND A'LD 

l1 I 1 X X 

a a 
.- a a 
.. 0 1 

... 0 1 

... 1 0 

.- 1 0 

.. 1 1 

... 1 1 

X 

a 
1 

0 

1 

0 

1 

0 

1 

An internal counter controls C2-CO that cannot 
be written by either port. Arbitration is accom­
plished when the status bits are read and 
written by the respective ports. If the 3 wire 
serial port wants to access RAM, the arbitration 
byte should be polled by the serial port until bit 
B1 equals zero. If B1 equals zero, the 3 wire 
serial port should then write a one into bit S2. 
After the write of bit S2, the 3 wire serial port 
should then read the arbitration byte to confirm 
that B 1 =0 and S2=1. This operation must be 
executed with the protocol for the compressed 
read-write-read sequence which minimizes 
overhead. The 3 wire serial port should always 
abort any attempt to access RAM if B1 equals 
one. When the 3 wire serial port completes any 
transfer of data to or from RAM, Bit S2 should 
be written back to zero so that the bytewide 
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ARBITRATION BYTE Figure 4 

MSB 

P1 PO S2 S1 

PARALLEL NOT SERIAL NOT 
BUS USED PORT USED 
STATUS STATUS 
BITS BITS 

parallel PQrt will know that the 3 wire serial port 
is not using the RAM. The bytewide serial bus 
can gain access to RAM by polling the arbitra­
tion byte until S2 bit equals zero. When S2 
equals zero, the. byte wide parallel port then 
writes a one into bit B1. A read cycle verifying 
that S2 equals zero and B1 equals one con­
firms that th~ bytewlde parallel port has access 
to RAM. The bytewide parallel port can then 
read orwrite RAM as required. When the entire 
transaction is complete, the bytewide parallel 
port should write the B1 bit to zero, Signalling 
the 3 wire serial port that the RAM is not In use. 
The bits BO, S1, and SO can be defined by the 
user to pass additional arbitration information 
making possible more elaborate handshaking 
schemes between the two ports. Some typical 
uses for these bits could be an indication that a 
port desires access to RAM, or the amount of 
RAM written. Another method of arbitration be­
tween the 3 wire serial port and the bytewide 
parallel bus is the use of the count bits CO-C2. 
The 3 wire port reads or writes from RAM only 
once every eight clock cycles. This action 
occurs when the internal byte counter transi­
tions from a "111" state to a "000" state. The 
access occurs regardless of the. arbitration 
byte status bits. CO-C2 are updated as the 
internal serial bit oounteris incremented. The 
bytewide port can execute reads or writes de­
pending on the status of CO-C2. These bits 
indicate the number of bits the 3 wire serial port 
has loaded and, therefore, Indicate when a 
read or write will occur from the 3 wire port. 
Since the 3 wire port always reads or writes at 
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LSB 

SO C2 C1 CO 

NOT COUNT COUNT COUNT 
USED BIT BIT BIT 

the ends of a byte (CO-C2 = 1) the byte wide 
parallel bus should never access RAM if the 
count bits read all ones. The bytewide parallel 
port can determine the minimum time left be­
fore the 3 wire serial port will access the 
memory from the count bits and the minimum 
clock cycle applied to the 3 wire clock input. 
Essentially the 3 wire serial port is given priority 
on access to RAM and the bytewide parallel 
port determines when it can access the RAM to 
avoid colliding with the 3 wire serial port. 

CRC Generation 
The logic involved in CRC Generation is 
shown in Figure 5. Basically, the scheme is 
comprised of an eight bit shift register, four 
exclusive OR gates, and two sets of transmis­
sion gates. The transmission gates serve to 
divert data from OQIN to the CRC Generator 
while each byte is being assembled and at the 
same time, output data to the output (DO 
OUT). When input select CRC (SOCRC) is 
driven to an active level (high) data is output at 
OaoUT from the CRC Generator using the 
clock input (CK) in the same manner as de­
scribed earlier for operation of the 3 wire serial 
bus. The reset signal (RSB) must be high while 
the CRC Generator is being used as an Inac­
tive state will disable the eight bitshift register. 
This signal is the same as the reset described 
for the 3 wire serial bus. A CRC Generator for 
serial port communications can be constructed 
as described above to satisfy the OS1280 
CRC requirements. However, another ap­
proach is to generate the.· CRC using software. 



An example of how this is accomplished using CRC of a data stream, it should be initialized by 
assembly language follows. This assembly setting the variable CRCtozero. Each byte ofthe 
language code Is written forthe OS5000 Micro- data is then placed in the accumulator and DO 
controller. The assembly language procedure CRC is called to update the CRC. After all the 
DO CRC given below calculates the cumula- data has been passed to DO CRC, the variable 
tive CRC of all the bytes passed to it in the CRC will contain the result. 
accumulator. Before it Is used to calculate the 

Do_eRe: 
PUSH ACC ; Save the Accumulator 
PUSH B ; Save the B register 
PUSH ACC ; Save bits to be shifted 
MOV B, #8 ; Set to shift eight bits 

eRe_LOOP: 
XRL A, CRC ; Calculate oalN xor CRCTO 
RRC A ; Move it to the last 
MOV A, CRC ; Get the last CRC value 
JNC ZERO ; Skip if OalN xor CRCTO = 0 
XRL A, OCCH ; Update the CRC value 

ZERO: 
RRC A ; Position the new CRC 
MOV CRC, A : Store the new CRC 
POP ACC : Get the remaining bits 
RR A ; Position next bit in LSB 
PUSH ACC ; Save the remaining bits 
OJNZ B, CRC_LOOP ; Repeat for eight bits 
POP ACC ; Clean up the stack 
POP B ; Restore the B register 
POP ACC ; Restore the Accumulator 
RET ; Return 
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CRC GENERATION Figure 5 
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ABSOLUTE MAXIMUM RATINGS 
VOLTAGE ON ANY PIN RELATIVE TO GROUND-1.0V TO 7.0V 
OPERATING TEMPERATURE- OOC TO 70°C 
STORAGE TEMPERATURE- 55°C TO+ 125°C 
SOLDERING TEMPERATURE- 260°C FOR 10 SEC 
This is a sIreas rating only and fundional operation a the deMce at these or my other conditions above these Indicsled in the operalion seam alhis speciication 
is not ifl1l/ied. Exposure to absolute maxirrum rating oonditions for extended periods cI time rmy affed reliability. 

RECOMMENDED D.C OPERATING CONDITIONS 

PARAMETER SYMBOL MIN. TYP. MAX. UNITS NOTES 

Supply Vcc 4.5 5.0 5.5 V 1 

Logic 1 V1H 2.0 Vcc+0.3 V V 

Logic 0 V1L -0.3 +0.8 V 1 

D.C. ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL MIN TYP. MAX UNITS NOTES 

Input Leakage IlL -1 +1 uA 9 

Output Leakage ILO 1 uA 

Output Current @ 2.4 V IOH -1 rnA 

Output Current@ 0.4V IOL +2 rnA 

Supply Current Icc I 15 rnA 2 

Supply Current ICC2 50 rnA 3 

CAPACITANCE 

PARAMETER SYMBOL CONDo TYP. MAX UNITS NOTES 

Input Capacitance CIN . tA=25°C 5 10 pF 

Output Capacitance COUT tA=25°C 7 15 pF 
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A.C. ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL MIN 

Data to ClK Setup toe 35 

Data to ClK Hold tCOH 40 

Data to OlK Delay tcoo 

ClKlowTime tCl 500 

ClK High Time tCH 500 

ClK Frequency fcu< D.C 

ClK Rise & Fall Time tR tF 
-
RST to ClK Setup tcc 1 

-
ClK to RST Hold tCCH 40 

-
RST Inactive Time tcwH 125 

--
RST to D/Q High Z tcoz 

Serial Port Active tOA 

Serial Port Inactive tOI 

Parallel Port tpo 
Propagation 

Parallel Port tPD 
Propagation 

NOTES 
1.} All voltages are referenced to ground. 
2.} Iccl is measured with all outputs open and 

both the 3 wire serial port or the bytewide 
parallel port inactive. 

3.} Icc2 is measured with all outputs open. 
4.} Measured at VIH = 2.0 V or Vil = 0.8 V and 

10ns maximum rise and fall time. 
5.} Measured at VOH= 2.4 V and VOL = 0.4V, 
6.}Measuredwith a load capacitance of 50 Pf. 
7.} The 3 wire serial port will correctly read and 
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TYP. MAX UNITS NOTES 

ns 4 

ns 4 

125 ns 4,5,6 

ns 4 

ns 4 

1 MHz 4,10 

100 ns 

us 4 

ns 4 

ns 4 

50 ns 4 

25 ns 4,6 

25 . ns 4,6 

12 20 ns 4,6,8 

12 20 ns 4,6,8 

write any static RAM with an access time 
equal to or less than 200ns. 

8.) Propagation delay is the same for data going 
. either way on the bytewide parallel bus. 

9.) Pins AOB thru A18B, RST, DO, CEB have pull 
down resistors which will leak approximately 
50uA. 

10.) Arbitration byte must be accessedata 
maximum clock frequency of 500KHz with a 
symetrical waveform. 



TIMING DIAGRAM-WRITE DATA TRANSFER 3 WIRE SERIAL PORT(7) 

RESQ ~--=1 :"t=-
__ ~ .. I tcc t CCH l:=: 1 

DATA 
INPUT/ 
OUTPUT~...r...L-J 

TIMING DIAGRAM-READ DATA TRANSFER 3 WIRE SERIAL PORT (7) 

RESET 

CLOCK 

_D_Q_E ______________________________ -J~-------

PROPAGATION DELAY-DATA TRANSFER-BYTEWIDE PARALLEL DATA BUS (8) 

ALL INPUTS 

ALL INPUTS 
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DS1280Q 
BYTE WIDE TO SERIAL CONVERTER 

DIM INCHES 
MIN. MAX 

A .790 .810 
B .950 .958 

45 DEG. C .018 .024 
0 .014 .022 
E .985 .995 
F .090 .130 
G .020 -----
H .890 .930 
I .165 .200 

~ romo ~ 0000000 ~ ~ E 

.~~ 
lT~ H .1 
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DS1280FP 
BYTE WIDE TO SERIAL CONVERTER 

DER 
DEB 
WER 
WEB 
CER 
CEB 
DOE 
Vee 

GND 
ClK 
RST 
ADR 
ADB 
A1R 
AlB 
A2R 

\4------- 0.945 ± 0.016 

~------ 0.787 -------.-t 

AlMl A17B 
A17R 
A16B 
A16R (0 

A15B c:: A15R 
~ 0 

Vee LO +1 

~~BJ en 
0 

A14R I"-

A13B ci 
A13R 
A12B 
A12R 
A11B 

I] 
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II. Dallas Semiconductor 
II ... PROXIMITY KEY 

FEATURES 
• Connectorless portable read/write 

nonvolatile memory 
• Wireless link has a range of over 5 feet. 
• Contains 128 bits of secure read/write 

memory 
• Compact size and shape 
• Contains a lithium energy cell capable of 10 

years of operation, and one million 
transactions 

• Transmits and receives data directly from the 
OS6068 RF Communicator. 

• Half duplex link uses 2PO KHZ receive and 
300 MHZ transmit. 

• Single touch contact provided for RF link 
override 

• Small enclosure for handling 
• Supports individual device selection when 

multiple keys are within proximity 

DESCRIPTION 
The OS6065 is a miniature transportable elec­
tronic memory with a self contained transmitter, 
receiver, and power supply, providing wireless 
data transfer between a host system and the 
key via a OS6068 RF Communicator. Wireless 
data transfer is accomplished via an RF Mag­
netic link. The PROXIMITY KEY receives data 
on a 200 KHZ frequency and transmits data 
back to the RF Communicator at 300 MHZ. 
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ADVANCED INFORMATION 
DS6065· 

. SIGNAL NAMES . 
Transmit - 300 MHZ RF 
Receive - 200 KHZ Magnetic 
RF Override -100 KHZ Touch Contact 

Data communication at distances of over five 
feet is achieved with this half duplex link. A 
touch contact is provided which can override 
the RF link. This one contact port transfers data 
on a frequency of 100 KHZ. The 086065 is 
designedfora life expectancy of overten years. 
The small, light weight enclosure makes the 
device suitable for carrying in a pocket or for 
direct attachment to any mobile object. 



PROXIMITY KEY OVERVIEW 
The OS6065 is designed to communicate over 
a half duplex RF/Magnetic link to a OS6068 RF 
Communicator. The main elements of the 
PROXIMITY KEY are shown in the block dia­
gram of Figure 1. As shown, the OS6065 
consists primarily of three Oallas Semiconduc­
tor chips; namely, the OS1203, the OS1209, 
and the OS1204. In order to understand the 
operation of the OS6065, a study of the data 
sheets of each of the three components is 
necessary. In addition, knowledge of the 
OS6068 RF Communicator and associated 
software is also helpful. The text which follows 
is only a summary of operation. 

PROXIMITY KEY OPERATION 
Magnetic field 200 KHZ pulse packets sent by 
the OS6068 are picked up by the 200 KHZ 
receive antenna and arrive at the comparator 
input terminals of the OS1203. If the freshness 

DS6065 BLOCK DIAGRAM Figure 1 

seal has been broken, the OS1203 will amplify 
the 200 KHZ sig nals from as low as 30 MV at the 
inputto full level signals at the OUT pin (see the 
OS1203 data sheet for freshness seal opera­
tion). The amplified 200 KHZ signal is then sent 
to the OS1209 for processing and interpreta­
tion. Alternatively, the OS1209 accepts inputs 
via the RF override touch contact at 100 KHZ. 
The OS1209 is basically a state machine wh ich 
determines what action is to be taken on the 
attached OS1204. The OS1204 receives sig­
nals from the OS1209 as ClK, RST, and OQ. 
These Signals either write data into or read data 
out of the OS1204. The OS1204, called the 
Electronic Key, is a specially partitioned mem­
ory which stores a 64 bit identification code and 
an access code which protects 128 bits of read/ 
write nonvolatile memory. A typical transaction 
sequence is shown in Figure 2. When the 
OS6065 is receiving data to store in the 
OS1204, the OS1209 generates the ClK, RST 

3 VOLT 
~ LITHIUM BATIERY 

I 

RST 
OUT 1----.1 IN VBAT Veeo l---'-'e=lK:........,~ RST Vee 

EN OS1209 OQ elK 051204 
EI ~---I TOUCH OUT VREF DO VBAT 

1...---..------' 

2 KHZ FRESHNESS INPUT 

RF OVERIOE 
300MHZ 

TRANSMITTER 

300MHZ TRANSMIT ANTENNA~ 
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TRANSACTION SEQUENCE Figure 2 

RECEIVE 

COMMAND· 

RECElVE 

BEACON 
INITIATE 

TRANSMIT 

BEACON C )PREFIX. 
LISTEN ..... . .. 

RECEIVE 

RESET FOR 
INITIALIZATION 

RECEIVE 

ACCESS CODE 
64 BITS 

RECEIVE 

COMMAND 
WORD 
24 BITS 

TRANSMIT/RECEIVE 

SECURE MEMORY 
128 BITS 

TRANSMIT/RECEIVE 

IDENTIFICATION 
MEMORY 
64 BITS 

-.---~-I"~ ------------1-{~ : LISTEN) 

and data signals received from the OS1203. 
However, when the OS6065 is being read, data 
is transmitted back to the OS6068 RF Commu­
nicator via a 300 MHZ transmitter which is 
controlled by the OS1209. The digital data 
sequence transmitted .is described in the 
OS1209 data sheet. The OS6065 is self pow­
ered by a lithium energy cell with over one 
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million transactions. The unit is designed to 
operate for over ten years. The OS1209 and 

. OS1203 control the energy consumption and 
power distribution within the PROXIMITY KEY. 



PROXIMITY KEY SPECIFICATIONS 

Communication-

Range-

Memory Capacity-

Transaction Response Time-

Operating Time-

Endurance-

Transmit Frequency-

Transmit Modulation-

Transmit Output Power-

Receiver Frequency-

Receiver Modulation-

Storage Temperature-

Operating Temperature-

bidirectional, half duplex 

5 feet with DS6068 RF Communicator 

Command Prefix 24 Bits Read/Write Programmable 
Command Word 24 bits write only, 
Identification Memory 64 bits read/write, 
Access Code 64 bits write only, 
Secured Memory 128 bits read/write 

<100 ms with DS6068 RF Communicator 

> 10 years after freshness seal is disabled 

> 1 million transactions 

300 MHZ +/- 15 MHZ RF 

Binary Amplitude Shift Keying 

<200 Micro Volt/Meter @ 3 Meters 

200 KHZ +/- 5 KHZ Magnetic 

Binary Amplitude Shift Keying 

-400 to 800 C 

II 
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II. Dallas Semiconductor 
..... RF COMMUNICATOR 

FEATURES 
• Provides a wireless bidirectional 5 foot link to 

the Proximity Key or Tag 
• Connects directly to a personal computer 

which can display and process data 
• Communications to the base/control unit occur 

over a standard RS232 Port 
• 200 KHZ magnetic field transmitter and 300 

MHZ RF receiver 
• Software package provided which executes on 

IBM PCIXTfATfPS2 and compatible 
computers 

• Miniature 6 poslton RJ11 connector is used for 
RS 232 Interface 

• Supplied with wall mounted 12 Volt D.C. UL 
approved power supply 

• Touch contact provided for RF override 
• 200 KHZ transmit antenna and 300 MHZ 

receive antenna supplied 
• Contains a Real Time Clock for time and date 

stamping 
• Durable moulded enclosure 
• Full haH duplex operation 

DESCRIPTION 
The DS6068 is a magnetic field transmitter and 
an RF receiver which will directly interface to a 
host system, either a personal computer or 
terminal via a standard RS 232 Port. The RF 
Communicator is designed to work with the 
DSSOS5 Proximity Key or DS6066 Proximity Tag 
forming a wireless bidirectional RF link with a 
range of five feet. Its bUilt-in microcontroller 
sends data to the proximity devices via the 200 
KHZ magnetic field transmitter, or receives data 
from the 300 MHZ RF scanning superhetrodyne 
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ADVANCED INFO.RMATION 
DS6068 

POWE:.:.R ---1~ 

-200 KHZ' 
TRANSMIT 

RS232 PORT - RJ11 RECEPTACLE 
Pin 1 - No Connection 
Pin 2 - Transmit Data 
Pin 3 - Ground 
Pin 4 - Data Terminal Ready 
Pin 5 - Receive Data 
Pin 6 - No Connection 
POWER CONNECTOR 
Center Pin =+ 12 Volts Outer Connector-Ground 
TOUCH CONTACT 
Inner -100 KHZ Data InfData Out Outer-Ground 

receiver. This half duplex link allows conversa­
tions to take place between the portable proxim­
Ity devices and the fixed RF Communicator as 
people or objects pass within range. Because of 
the intelligence built into the RF Communicatorin 
the form of the DS5000T Microcontroller, the 
DS6068 can pick out a single Proximity Key 
present out of many while managing the Digital 
to RF and RF to Digital conversion required by 
the target host system. 



RF COMMUNICATOR OVERVIEW 
The OS6068 is designed to communicate over a 
half duplex link to OS6065 Proximity Keys and 
OS6066 Tags using commands received from a 
host unit via. an RS 232 Port. In order to 
understand the protocol and format of the RFI 
Magnetic Link, a knowledge of the OS6065 
Proximity Key is important. However, using the 
OS6068 RF Communicator Is primarily a function 
of the software provided for execution 0 n IBM PC 
and compatible computers. The manual pro­
vided with the software package should be stud­
ied carefuffy before attemtping to use the 
DS6068. The text which foffows is only a sum­
mary of the RF Communicator. 

RF COMMUNICATOR OPERATION· 
The block diagram shown in Figure 1 iffustrates 
the main components within the DS6068. As 
shown, digital Information received from the 
base unit is sent to the internal OS5000 Micro­
controller via an RS 232 Serial Port. Digital 
information received by the OS5000 is then 
converted into signals which excite the 200 KHZ 
magnetic field transmitter. The 200 KHZ trans­
mitter produces pulse packets of varying sizes. 
These pulse packets contain both command and 
data information which is interpreted by the 
OS6065 Proximity Key. Pulse packet sizes are 
10,20,30,40, and 50 pulses. (The definition and 
use of each type of pulse packet is described in 

RF COMMUNICATOR BLOCK DIAGRAM Figure1 

200 KHZ OUT 

~=2) 
300 MHZ IN 

200 KHZ 
TRANSMITTER 

285- 315 
MHZ 
SCANNING 
SUPER­
HETRODYNE 
RECEIVER 

TOUCH CONTACT 100 KHZ 

PROGRAM AND 
DATA MEMORY 

OS5000 
MICRO­
CONTROLLER 

REAL 
TIME 
CLOCK 

RS232 PORT TO 
TARGET HOST 

741 

··0 



"I 

tl1e Iiteraturs'wHtteriori the'DS6065 Proximity 
Key and will not be cOV:ered in this text} When 
data is beirigsent to the DS6065, only the 200 
KHZ transmitter is active. However, when data 
is to be' ret rived from the DS6065,both the 200 
KHZ transmitter and the 300 MHZ receiver are 
used. <The RFCommunicator sends out com­
mandson the 200 KHZJink and then listens for 
data being returned on the 300 MHZ Link. The 
data received is sent to the DS5000T where it is 
processed and stored in, memory .. A Real Time 
Clock is used to time and date stamp all data 
received. The target system can then. retrieve 
the data at its convenience over the RS 232 Port. 
A touch.contactone wire override is provided on 
the RF Communicator. This contact is used by 
placing a DS6065 touch contact surface directly 
againstthe touch contact surface ofthe DS6068. 
In this mode the DS5000T within the DS6068 
communicates directly with the proximity de­
vices, bypassing the RF Link. The pulse packets 
sent out the touch contact are exactly the same 
as those sent over the RF Link except that the 
frequency is at half the rate, 100 KHZ. Data is 
received from the DS6065 during the quiet after 
a read command is sent. 

ENCLOSURE 

TRANSMIT/RECEIVE ANTENNA 
Both the transmit and receive antenna reside in 
the same package. The 200 KHZ antenna is a 
wound resonant coil. The 300 MHZ antenna is 
similar to a·half wave resonant dipole.' The.200 
KHZ antenna is attached to the RFCommunica­
tor via twisted pair wire which is connected to the 
terminal block oAthe back of the DS6068. The 
300 MHZ antenna is attached to the RF Commu­
nicator via a CATV coaxial 751l.cable and jack. 
The lengths of both cables allow the antenna to 
be mounted up to six feet away from the RF 
Communicator. 

POWER SUPPLY 
A wall mounted 120V AC 50/60 HZ to 5V DC 
power supply is included with each RF Commu­
nicator. The power supply is capable of supply­
ing 5 amps continually and is UL approved. 

SOFTWARE 
The DS6065 is supplied with a software package 
which runs under all versions of MS-DOS. The 
manual supplied with the software package 
should be studied carefully before attempting to 
use the RF Communicator. 

See DS9005 Eurocard Enclosure for dimensions and specifications(two enclosures are stacked}. 

RF COMMUNICATOR SPECIFICATIONS 
Communication - Bidirectional, Half Duplex 
Range - 5 Feet with DS6065 Proximity Key, DS6066 Proximity Tag 
Memory Capacity - 32 K Bytes with RealTime Clock 
Receiver Frequency - 300 MHZ +1- 15 MHZ 
Transmitter Frequency - 200 KHZ+I- 5 KHZ Magnetic 
Transmitter Modulation - Binary Amplitude Shift Keying 
Transmitter Radiated Power < 463 Millivolts/M @ 10 Meters 
Storage Temperature - -40°C to 80°C 
Operating Temperature - O°C to +70°C 
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II. Dallas Semiconductor 
II.... WIRELESS STARTER KIT 

FOR EXPERIMENTAL 
PURPOSES 

DS6068K 

(t) 
PORTABLE* BASE 3200KHZ 

IBM PC 

RF COMMUNICATOR 
DS6068 

PROXIMITY DEVICE 

INCLUDES 
• Three DS6065 Proximity Keys with 5 foot 

range 
• DS6068 RF Communicator for two-way 

information exchange 
• RS232 connection cable and 200 KHzl300 

MHz Antenna and power supply 
• Software for IBM PC compatible computers 
• Data sheets, documentation 

DESCRIPTION 
The DS6068K Wireless Starter Kit provides the 
basic components needed for rapid evaluation 
of proximity device performance: three DS6065 
Proximity Keys, DS6068 RF Communicator, 
RS232 cable, application software for IBM PC 
compatible computers, documentation and data 
sheets. The Starter Kit can display the contents 
of the proximity device on a personal computer 
screen, in so doing, demonstrates that the com­
putercan exchange information with the proxim­
ity device over the air waves at a distance up to 
5 feet. 

INSTRUCTIONS 
Insert the software disk into your IBM orcompat­
ible computer and type "READ ME." This com­
mand enables printing of document files which 
should be read carefully before proceeding. 
Note: Not approved for end use until FCC certifi­
cate of compliance can be obtained. Under Dal­
las Semiconductor's marketing license, authori­
zation for use limited to one year after purchase. 
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II~ Dallas Semiconductor 
11- . AOPCM ARRAY 

FEATURES 
• High-density, multi-channel speech compres­

sion system provides full duplex channels on 
a 3 x 3 inch board. 

• Based on high-performance OS2167/68 
AOPCM processors. OS2157 uses the 
OS2167 and supports the July 1986 T1 Y1 
recommended algorithm. OS2158 supports 
the "old" CCITT G. 721 algorithm. 

• Flexible data bussing scheme to accomodate 
user's backplane data format and rate. 

• Microcontroller-compatible port for system 
configuration. On-board power monitor 
provides system reset. 

DESCRIPTION 
The OS2157 and OS2158 AOPCM Arrays use 
surface-mount technology and the OS2167/68 
AOPCM processors to yield 12 or 24 full-duplex 
channels in nine square inches. The OS2157 
array features the OS21670 processor which 
implements the July 1986 T1 Y1 recommended 
AOPCM algorithm. The OS2158 array features 

. PRELIMINARY 
0521571052158 

Available January 1989 
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the OS21680 processor which implements the 
"old" CCITT G.721 algorithm. The PCM data 
interfaces are organized into four independent 
busses which may be configured to best suit the 
data format on the user's system backplane. 
The array also includes input signal buffering 
and a power-monitor reset circuit. 

Specaications subjecllo change wnhout notice 
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·~ D.U.sSemlconductor 
1..,'A8PCM Processor 

FEATURES 

• Speech compression chip compatible 
with standard ADPCM ,algorithms: 
- DS2167 supports "new"T1Y1 recom­
mendations (July 1986) and "new" 
CCITT G.721 ,recommendations 
- DS2168 ·supports "old" CCITI G.721 
recommendations 

• Dual ipdependent channel architec­
ture....,.device may be programmed to 
perform full duplex, 2-channel expan­
sions"or 2-chann,el c9mpressi6ns 

• Interconnects directly with u-Iaw or 
A-law combo-codec devices 

• Serial PCM and cqntrol port interfaces 
minimize"glue logic" in multiple chan­
nel applications 
- On-chip channel counters identify 
input and output times lots in TDM­
based systems 

- Unique addressing scheme simplifies 
device control; 3-wire port shared 
among 64 devices 

- Bypass and idle features allow dynam­
ic allocation of channel bandwidth, 
minimize system power requirements 

• Hardware mode intended for stand­
alone use 
- No host processor required 
-Ideal for voice mail applications 

• 28-pin surface-mount package 
availa:ble, designated DS216701 
OS21680 

DESCRIPTION 

882167 
'882168 

PIN CONNECTIONS 

RsT 1 24 VOO . 
TMO 2 23 YIN 
TM1 3 22 CLKY 
,AO' 4 21 FSY 
A1 5 20 YOUT 
A2 6 19 cs 
A3 7 18 SOl 

. A4 8 17 SCLK' 

A5 9 XOUT 
SPS 10 15. FSX 

MCLK 11 14 CLKX 
VSS 12 13 XIN , 

The DS2167 and DS2168 are dedicated digital signal processor (DSP) CMOS chips optimized 
for Adaptive Differential Pulse Code Modulation (ADPCM) based speech compression algo­
rithms. The devices halve the transmission bandwidth of "toll quality" voice from 64K to 32K 
bits/second and are utilized in PCM-based telephony networks. 
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II~ Dallas Semiconductor 
II ADPCM DESIGN KIT 

FEATURES 
• Emulates multi-channel applications such as 

T1 transcoders 

• Expedites new designs by eliminating first­
pass device prototyping 

• Interfaces directly to IBM PC, XT, AT and 
compatibles 

• High-level, graphic software demonstrates 
chip flexibility and feature set 

• Kit components include: 

- DS2167 ADPCM processors (2) 

- Codec-combo devices (2) 

- Timeslot assigner circuit (TSAC) 
for combos 

- Support logic and clock generation 
circuitry 

- Printed circuit board 

- Interface cable for PC 

- Documentation and control software 
diskette 

DESCRIPTION 
The ADPCM design kit provides everything a 
user needs to evaluate the DS2167 (DS2167K) 
ADPCM processors in an actual system enVi­
ronment. The evaluation board connects directly 
to transmission test sets for performance moni­
toring of compressed or expanded channels. 
The board requires :1:5 volts. A system control 
interface connects directly to the PC parallel 
printer port. 

DS2167K 

COMBO 0 ADPCM 0 

"""'" 

I 

COMBO 1 ADPCM 1 

F 

The kit's control software turns the PC into a 
powerful system controller. The program gives 
the user full control of system configuration, 
including timeslot placement, operating modes 
(comprossion, expansion, bypass or idle), data 
formats and algorithm reset. The controller pro­
gram runs under MSDOS or IBM DOS version 
2.0 or later. Color monitors are supported but not 
required. 
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I. Dallas Semiconductor 
.. T11CEPT Elastic Store 

FEATURES 
• Rate buffer for T1 and CEPT transmis­

sion systems 

• Synchronizes loop-timed and system­
timed data streams on frame boun­
daries 

• Ideal for T1 (1.544 MHz) to CEPT (2.048 
MHz), CEPT to T1 interfaces 

• Supports parallel and serial 
backplanes 

• Buffer depth is 2 frames 

• Comprehensive on-chip "slip" control 
logic 

- Slips occur only on frame boundaries 

- Outputs repQrt slip occurrences and 
direction 

- Align feature ~1.IO\Ns buffer to be 
recentered at any time 

- Buffer depth easily monitored 

• Compatible with OS2180A 
052181 CEPT Transceivers 

• Industrial temperature range of - 40 ° 
to + 85 °C available, designated 
0521751NO 

DESCRIPTION 

DS2175 

PIN CONNECTIONS 

RCLKSEL 1 16 VDD 
RCLK 2 15 SYSCLK 

RSER 3 14 SSER 

RMSYNC 4 13 SMSYNC 

FSD. 5 12 SFSYNC 

SUP 6 11 SCHCLK 
A[jij 7 10 SIP 

VSS 8 9 .SCLKSEL. 

The OS2175 is a low-power CMOS elastic-store memory optimized for use in primary rate 
telecommunications transmission equipment. The device serves as a synchronizing element 
between async data streams and is compatible with North American(T1-1.544 MHz) and 
European (CEPT -2.048 MHz) rate networks. The chip has several flexible operating modes 
which eliminate support logic and hardware currently required to interconnect parallel or 
serial tOM backplanes. Application areas include digital trunks, drop and insert equipment, 
digitalcros$-cOnnactlS (OACS), private network equipment and PABX-to-computer interfaces 
suchasbMI andCPI. 
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I; Dallas Semiconductor 
T1 Receive Buffer 

FEATURES 

• Synchronizes loop-timed and system­
timed T1 data streams 

• Two-frame buffer depth; slips occur on 
frame boundaries 

• Output indicates when slip occurs 

• Buffer may be recentered externally 

• Ideal for 1.544 to 2.048 MHz rate con­
version 

• Interfaces to parallel or serial back­
planes 

• Extracts and buffers robbed-bit signal­
ling 

• Inhibits signalling updates during 
alarm or slip conditions 

• Integration feature "debounces" sig­
nalling 

• Slip-compensated output indicates 
when signalling updates occur 

• Compatible with OS2180A n 
Transceiver 

• Surface mount package available, 
designated OS2176Q 

• Industrial temperature range of - 40°C 
to + 85 °C available, designated 
OS21761NO 

DESCRIPTION 

D82178 

PIN CONNECTIONS 

. SIGH VDD 
RMSYNC SCLKSEL 

RCLK SYSCLK 

RSER SSER 
A SLiP 
B SBIT8 

C SMSYNC 

0 SIGFRZ 
SCHCLK SFSYNC 

SMO Am 
SM1 FMS 
vss sip 

The OS2176 is a low-power CMOS device specifically designed for synchronizing receive 
side loop-timed T-carrier data streams with system side timing. The device has several flexi­
bleoperating modes which simplify interfacing incoming data to parallel and serial TOM 
backplanes. The device extracts, buffers and integrates ABCO signalling; signalling updates 
are prohibited during alarm or slip conditions. The buffer replaces extensive hardware in ex-
isting applications with one "skinny" 24-lead package. Application areas include digi.tal II"IP.I 
trunks, drop and insert equipment, transcoders, digital cross-connects (OACS), private net- I.Ii.i 
work equipment and PABX-to-computer interfaces such as OMI and CPI. 
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·1; Dallas Semiconductor 
T1 Transceiver 

FEATURES 

• Single chip DS1 rate transceiver 

• Supports common framing standards 
- 12 frames/superframe "193S" 
- 24 frames/superframe "193E" 

• Three zero suppression modes 
- B7 stuffing 
- B8ZS 
- Transparent 

• Simple serial interface used for configura­
tion, control and status monitoring in 
"processor" mode 

• "Hardware" mode requires no host proces­
sor; intended for stand-alone applications 

• Selectable 0, 2, 4, 16 state robbed bit sig­
naling modes 

• Allows mix of "clear" and "non-clear" DSO 
channels on same DS1 link 

• Alarm· generation and detection 

• Receive error detection and counting for 
transmission performance monitoring 

• 5V supply, low power CMOS technology 

• Surface mount package available, designated 
DS2180AQ 

• Industrial temperature range of -40°C to 
+ 85°C available, designated DS2180AN or 
DS2180AQN 

DESCRIPTION 

DS21BOA 

PIN CONNECTIONS 

TMSYNC 1 VOO 
TFSYNC FlLOS 

TCLK 38 RFER 
TCHCLK 4 37 RBV 

TSER 5 36 RCL 
TMO 6 35 RNEG 

TSIGSEL 7 34 . RPOS 
TSIGFR 8 33 RST 
TABCO 9 32 TEST 
TUNK 10 31 RSIGSEL 
TLCLK 11 30 RSIGFR 
TPOS 12 29 RABCO 
TNEG 13 RMSYNC 

iNT 14 RFSYNC 
SOl 15 26 RSER 

SOO 25 RCHCLK 
Cs 24 RCLK 

SCLK 23 RLCLK 
SPS 19 22 RLiNK 
VSS 20 21 RYEL 

The DS2180A is a monolithic CMOS device designed to implement primary rate (1.544 MHz) 
T-carrier transmission systems. The 1935 framing mode is intended to support existing FtiFs 
applications (12 frames/superframe). The 193E framing mode supports the extended superframe 
format (24 frames/superframe). Clear channel capability is provided by selection of appropriate zero 
suppression and signaling modes. 

Several functional blocks exist in the transceiver. The transmit framer/formatter generates appro­
priate framing bits, inserts robbed bit signaling, supervises zero suppression, generates alarms, 
and provides output clocks useful for data conditionlng and decoding. 
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I; Dallas Semiconductor 
T11CEPT Design Kit 

FEATURES 
• Demonstrates entire T1 and CEPT chip family 

• Expedites new designs by eliminating first­
pass prototyping 

• Interfaces directly to IBM PC, XT, AT and 
compatibles through the parallel printer port 

• High-level graphic software controls and 
monitors board functions 

• Kit includes: 
- OS2180A or OS2181 
- OS2186 
- OS2187 
- OS2176 
- OS2175 
- Transmit and receive transformers 
- T1 (1.544 MHz) and CEPT (2.048 MHz) 
clocks and frame syncs 

- PC board with all necessary support logic 
- Documentation and control software 
diskette 

• Transceiver worl<s in the "software" mode 

• Wire-wrap area and easy accessable test 
points allow customization to meet user's need 

• Board comes completely assembled 

DESCRIPTION 
The OS21800K and OS2181 OK allow the user 
to evaluate the entire T1 or CEPT line card chip 
set. The design kits can be connected either to 
transmission test eqUipment or directly to T1 or 
CEPT lines. Received data can be run to a 

PRELIMINARY 
DS2180D~DS2181DK 

Available Spring 1989 

simulated backplane or can be looped back 
directly. The design kits operate off a single +5V 
supply. The controller program runs under 
MSOOS or IBM DOS version 2.0 or later. 

Specifications subject to change without notice 

753 



,I; Dallas Semiconductor 
T1 Design Kit 

FEATURES 

• Oemonstrates key "hardware mode" 
attributes of the 0821801082176 pair, 
such as: 
- Framing/synchronization 
- Link supervision and control 
- 8ignaling supervision 
- Rate adapt ion to equipment 
backplanes 

• Expedites new designs by eliminating 
first-pass device prototyping 

• Easily interfaced to user host con­
troller for "software mode" evaluation 

• User-supplied line interface allows 
direct connection to T1 lines 

• Kit components include: 
- 082180 T1 Transceiver 
- 082176 H Receive Buffer 
- Printed circuit board 
- 8upport logic and clock generation 
circuitry 

- Applications and assembly informa­
tion 

DESCRIPTION 

DSR180K 

The 082180K allows the user to evaluate the performance of the 082180 T1 Transceiver and 
082176 T1 Receive Buffer in an actual system environment. The evaluation board requires 
+ 5 volts; board inputs and outputs are TIL-compatible. Test points and control options on 
the board simplify selection of device feature sets required by the system designer. 

Kit .assembly requires approximately 1 hour. Although designed for hardware mode opera: 
tion, a sma" wire-wrap area is provided for user-supplied host processor interface. 

8ee Application Note 11 for further information. 
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II. Dallas Semiconductor 
II ... CEPT PRIMARY RATE 

TRANSCEIVER 

FEATURES 
• Single chip primary rate transceiver 

meets CCITI standards: G.704 
and G.732 

• Supports new CRC4 based framing 
standards and CAS and CCS signalling 
standards 

• Simple serial interface used for device 
configuration and control in 
"processo(' mode 

• "Hardware" mode requires no host 
processor; intended for stand-alone 
applications 

• Comprehensive on-Chip alarm 
generation, alarm detection and 
error logging logic 

• Shares footprint with OS2180A 
T1 Transceiver 

• Companion to OS2175 Transmit/Receive 
Elastic Store 

• 5V supply, low power CMOS technology 

DESCRIPTION 
TheDS2181 is designed for use in CEPT net­
works and supports all logical requirements of 
CCITT Red Book Recommendations G. 704 and 
G.732. The transmit side generates framing 
patterns and CRC4 codes, formats outgoing 
channel and signalling data and produces net­
work alarm codes when enabled. The receive 
side decodes the incoming data and establishes 
frame, CAS multiframe, and CRC4 multiframe 
alignments. Once synchronized, the device ex­
tracts channel, Signalling and alarm data. 

PRELIMINARY 
DS2181 

PIN CONNECTIONS 

TMSYNC 1 
TFSYNC 2 

TCLK 3 
TCHCLK 4 

TSER 5 
TMO 6 
TXD 7 

TSTS 8 
TSD 9 

TIND 10 
TAF 11 

TPOS 12 
TNEG 13 

INT 14 
SDI 15 

SDO 16 
CS 17 

SCLK 18 
SPS 19 
VSS 20 

40 VDO 
39 RLOS 
38 RFER 
37 RBV 
36 RCL 
35' RNEG 
34 RPOS 
33 RST 
32 TEST 
31 RCSYNC 
30 RSTS 
29 RSD 
28 RMSYNC 
27 RFSYNC 
26 RSER 
25 RCHCLK 
24 RCLK 
23 RAF 
22 RDMA 

L..-_~.--.r 21 RRA 

A serial port allows access to 14 on-chip control 
and status registers in the processor mode. In 
this mode, a ho.st processor controls such fea­
tures such as error logging, per-channel code 
manipulation and alteration of the receive syn­
chronizer algorithm. 

The hardware mode is intended for preliminary 
system prototyping and/or retrofitting Into exlst- ... 
Ing systems. This mode requires no host proces- iii 
sor and disables special features available in the 
processor mode. 

Specifica!ions subject to change without notice 
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II. Dallas semiconductor 
II... T1 Line Monitor 

FEATURES 

• Performs framing and monitoring functions 
• Supports Superframe and Extended Super­

frame 
• Designed to fulfill the requirements outline in 

TA-147 (DS1 Rate Digital Service Monitoring 
Un it) and TR-194 (ESF Interface Specification) 

• Four on-board error counters 
-16 bit bipolar violation 
- 8 bit CRC 
- 8 bitOOF 
- 8 bit frame bit error 

• Indication of the following 
- yellow and blue alarms 
- incoming B8ZS code words 
- change of frame alignment 
- loss of sync 
- carrier loss 

• Simple serial interface used for configuration, 
control and status monitoring 

• Burst mode allow quick access to countes for 
status update 

• Auto counterreset feature 
• Single5Vsupply,IowpowerCMOStechnoiogy 
• Available in 28-pin DIP and 28-pin PLCC 

DESCRIPTION 
The DS1282is a monolithic CMOS device de­
signed to perform real time performance moni­
toring on T1 lines. The DS1282 will frame to the 
data on the line and count errors and supply 
detailed information about the status and condi­
tion of the line. Large on-board counters allow 
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PR.ODUCT PREVIEW 
082182 

Available Spring 1989 

PIN CONNECTIONS 

INT 28 VOO 

SOl 2 27 RLOS 

SDO 3 26 RFER 

CS <4 25 RBV 

SCU< 5 24 RCL 

NC 6 23 RNEG 

RYEL 7 22 RPOS 

RUNK 8 21 RST 

RLCLK 9 20 TEST 

RCLK 10 111 RSlGSEl. 

RCHCLK 11 16 RSIGFR 

RSER 12 17 RASCO 

NC 13 16 RMSYNC 

\ISS 14 15 RFSYNC 

the accumulation of errors for extended periods 
which permits a single CPU to monitor or . a 
number ofT1 lines. Output clocks that are syn­
chronized to the incoming data stream are pro­
vided for easy extraction of S-Bits, FDL bits, 
Signaling bits and channeldata. 

SpecifICation subject to change without notice 



II. Dallas Semiconductor 
II .... Transmit Line Interface 

FEATURES 
• Line interface for T1 (1.544 MHz) and CEPT 

(2.048 MHz) primary rate networks 

• On-chip Transmit LBO (line build-out) and 
line drivers eliminate external components 

• Programmable output pulse shape supports 
short and long loop applications 

• Supports bipolar and unipolar input data 
formats 

• Transparent, B8ZS and HOB3 zero code 
suppression modes 

• Compatible with OS2180A T1 and OS2181 
CEPT Transceivers 

• Companion to the OS2187 Receive Line 
Interface 

• Single 5V supply, low power CMOS 
technology 

DESCRIPTION 
The OS2186 interfaces user equipment to North 
American (T1-1.544 MHz) and European 
(CEPT-2.048 MHz) primary rate communica­
tions networks. The device is compatible with all 
types of twisted pair and coax cable found in 
such networks. 

Key on-chip components include: program­
mable waveshaping circuitry, line drivers, re­
mote loopback and zero suppression logic. A 
line-coupling transformer is the only external 
component required. 

PRELIMINARY 
D52186 

Available Spring 1989 

PIN CONNECTIONS 

TAiS 1 20 LClK 

ZCSEN 2 19 LPOS 
TCLKSEL 3 18 LNEG 

lEN04 17 TClK 

LEN15 16 TPOS 

LEN26 15 TNEG 

\/007 14LB 

mp8 13 MllP 

lRlNG 9 12 MRING 

VSS 10 11 LF 

Short loop (OSX-1 , 0 to 655 feet) and long loop 
(CSU; o db, -7.5 db and -15 db) pulse templates 
found in T1 applications are supported. Appro­
priate CCITT Red Book recommendations are 
met in the CEPT mode. 

Application areas include OACS, CSU, CPE, 
channel banks and PABX to computer inter­
faces such as OMI and CPI. Supports ISDN -PRI 
(primary rate interface) specifications. 

Speciicalions subject to change wkhout notice. 
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.... Dallas Semiconductor 
II! RECEIVE,LINEINTERFACE 

FEATURES 
• Une interface for T1 (1.544 MHz) and CEPT 

(2.048 MHz) primary rate networks 

• Extracts clock and data from ,twisted pair or 
coax 

• Meets requirements of PUB 43801, PUB 
62411 and applicable CCID G.823 

• Precision on-chip PLL eliminates external 
crystal or LC tank - no tuning required 

• Oecodes AMI, B8ZS and HOB3 coded signals 

• Designed for short loop applications such as 
terminal eqUipment to OSX-1 

• Reports alarm and error events 

• Compatible with the OS2180A T1 and OS2181 
CEPT Transceivers 

• Companion to the OS2186 Transmit Line 
Interface 

• Single 5V supply, low power CMOS 
technology 

DESCRIPTION 
The 082187 interfaces user equipment to 
North American (T1 - 1.544 MHz) and 
European (CEPT 2.048 MHz) primary rate 
COmmunication networks. The, device extracts 
clock and data from twisted pair or cQax 
transmission media and eliminates expensive 
discrete components and/or manual tuning 
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. "PRELIMINARY 
D52187 

Available Spring 1989 

PIN CONNECTIONS 

AVDD 1 18 DVDD 
RAIS 2 17RCL 

ZCSEN :3 16 AIS 

LCAP 4 15 SPV 
RCLKSEL 5 14 NC 

RTIP 6 13 RPOS 

RRING 7 12 RNEG 
LOCK 8 11 RCLK 

AVSS 9 10 DVSS 

required in existing T1 and CEPT line termina~ 
tion electronics. 

Application ar:eas include OACS, CSU, CPE, 
channel banks and PABX to computer " 
interfaces such as OMI and CPl. 

Specifications subject to change whhout notice 



II; Dallas Semiconductor 
II T1 Receive Line Interface 

FEATURES 
• Line interface for T1 (1.544 MHz) primary 

rate networks 

• Extracts clock and data from twisted pair or 
coax 

• Meets requirements of PUB 43801 and PUB 
62411 

• Precision on-chip PLL eliminates external 
crystal or LC tank - no tuning required 

• Decodes AMI and B8ZS codeq signals 

• Designed for short loop applications such as 
terminal equipment to DSX-1 

• Reports alarm and error events 

• Compatible with the DS2180A T1 
Transceiver 

• Companion to the DS2186 Transmit Line 
Interface 

• Single 5V supply, low power CMOS 
technology 

DESCRIPTION 
The DS2187-T1 performs exactly like the 
DS2187 with two exceptions. First, it should only 
be used in T1 applications which implies thatthe 
RCLKSEL pin (pin #5) should be tied low. Sec­
ondly, to avoid false lock during power-up, the 
receive signal must not bea repetitive pattern 
with more than four consecutive zeros. For 
example, a 1000001 OOOOOL.pattern is not 

PRELIMINARY 
DS2187·T1 

PIN CONNECTIONS 

AVDD 1 
RAIS 2 

ZCSEN 3 

LCAP 4 
RCLKSEL 5 

RTIP 6 

RRING 7 
LOCK 8 

AVSS 9 

18 DVDD 
17 RCL 

16 AIS 

15 SPV 
14 NC 

13 RPOS 
12 RNEG 
11 RCLK 
10 DVSS 

acceptable. This restriction only applies at initial 
power-up. Once the device has correctly locked 
after power-up, it will never; under any condi­
tions, false lock again. Besides these two excep­
tions, all other specifications and details outlined 
in the DS2187 data sheet are valid for the 
DS2187-T1. 

Specifications subject to change without notice 
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II •. Dallas Semiconductor 
II.... T1NETWORK INTERFACE 

UNrr(NIU) 

FEATURES 
• Modularized network interface for 1.544 Mbps 

T1 services 

• "Network side" connects directly to T1 line 

• Compatible wijh DS2180A transceiver 

• Small size - approximately six square inches 
permijs integration onto line cards 

• Compatible with ATT publication 62411 

• FCC Part 68 and Part 15 pre-registration 

• Extracts clock and data wijh no external 
components or tuning 

• Detects and generates in-band loopback 
codes 

• Assures proper ones density to network 

• Powered by a local +5 volt supply 

DESCRIPTION 
The OS2190 is a small sealed module designed 
to meet the recommendations of ATT publica­
tion 62411 for Interfacing to T1 1.544 Mpbs 
serVices (such as Accunet* T1.5, Skynet* T1.5 
and High Capacity Digital Service). Because of 
the OS2190's FCC approval (Parts 68/15) and 
small footprint, T1 eqUipment makers can Inte­
grate an NIU into their products, reducing cost 
and Increasing total system performance. Basic 

'Servlce marks 01 AT&T Communications 
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PRELIMINARY 
. DS2190 

Available Summer 1989 

PIN CONNECTIONS 

TXTIP 
TXRING 

NC 
NC 

LPWR+ 
LPWR­

NC 
NC 

RSTRLB 
RCLK 
RPOS 
RNEG 

RZERO 
CLKSEL 

LBOl 
LB02 
LB03 
LB04 
LB05 
LB06 
GND 

01 
02 
03 
04 
Os 
06 
07 
08 
09 
o 10 
0 11 
012 
o 13 
014 
015 
016 
017 
018 
o 19 
020 
021 

420 
410 
400 
390 
380 
370 
360 
350 
340 
330 
320 
310 
300 
290 
280 
270 
260 
250 
240 
230 
220 

RXTIP 
RXRING 
NC 
NC 
NC 
NC 
RSCOD 
RRCOD 
INHDEN 
REMLB 
TDENS 
TZERO 
TSCOD 
TRCOD 
LocLB 
DELSEL 
FRSYNC 
TNEG 
TPOS 
TCLK 
VDD 

functions of the OS2190 are: clock and data 
recovery, .isolation . and surge protection, 
loopback detection and generation, artdkeep, 
alive signal generation. The. DS2190 is compat­
ible with 0.4 and ESE framing formats ;as well as 
. B8ZS Clear Channel Coding. Also provided are 
alarm outputs for transmit and receive line 
status monitoring. 

Specffications subject to change without notice 



Dallas Semiconductor 
T1 NETWORK INTERFACE UNIT 
DESIGN EVALUATION KIT 

PRELIMINARY 
DS2190DK 

FEATURES 
• Self-contained system for performance 

evaluation of the OS2190 Network 
Interface Unit 

• Pre-assembled kit includes OS2190 NIU, 
OS2180A transceiver, transmit clock and 
data generator 

• Connects directly to test equipment, 
including T1 frame generator, line simulator, 
jitter generator and analyzer 

• Supports ESF and 04 framing, B8ZS 
and B7 stuffing 

• On-board switches access all NIU mode 
options; LEO indicators for system status, 
including synchronization loss and CRC 
errors; test points for additional critical signals 

• Prototyping area for user customization 

• Powered by single +5V supply 

DESCRIPTION 
The OS2900K contains all of the interface and 
framing functions required to connect to a simu­
lated T1 communications line. The board is 
organized for easy control over and monitoring 
of the OS2190 operation. It is a helpful tool for 
evaluating the OS2190 in-system performance. 

DS2190 
NIU 

DS2180A 
XCYR 

Additional circuitry may be easily added in the 
prototyping area to emulate the user's end 
application. An additional area contains a com­
puter interface so that the OS2180A serial port 
may be accessed with user-developed software. 
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.~ Dallas Semiconductor 
11- TeieMicroTII Cartridge 

FEATURES 
• Supports teleservicing in new designs or 

existing systems 
• Complete application software changes via 

a telephone line 
• Combines the functions of the OS5000T 

Time Microcontrolier™ with a 1200 bps or 
2400 bps modem 

• 32K bytes of nonvolatile SRAM for program 
andlordata 

• Oownloads/verifies Intel Hex absolute object 
files 

• All OS5000T 110 facilities available to the 
user 

• Connects to 40-pin OS5000T/8051 footprint 
via ribbon cable 

• Integral modem subsystem executes "AT" 
commands 

• Bell 212Ai103 compatible 
• OTMF and pulse dialing 
• Call progress monitoring 
• FCC Part 68 and Canadian CS-03 approved 

OAA 
• Provides standard RJ11 connector to 

telephone line 
• Requires no support circuit overhead on 

target system 
• User selectable interrupt for 8250 UART 
• +5V only operation 

DESCRIPTION 
The OS6070 TeleMicro Cartridge is designed to 
bring instant teleservice capability to systems 
which are based on the OS5000T Time Micro­
controller. Teleservice refers to the ability to 
perform remote software·upgrades and system 
diagnostics from a desktop computer over a 
telephone line. The major benefit to the end 

PRELIMINARY 
086070 

PACKAGE OUTLINE 

.-- II II t----------1 

DALLAS 
056070 
COMMUNICATION CARTRIDGE 

ORDERING INFORMATION 

OS6070 -12 

OS6070 -24 

TeleMicro Cartridge with 
1200 bps modem 
TeleMicro Cartridge 2400 
bps modem 

user is reduced operating costs by eliminating 
service calls to repair or upgrade eqUipment in 
the field. 

The integral part of the OS6070 TeleMicro Car­
tridge is the OS5000Titself. Unlike rigid ROM or 
EPROM based microcontrollers, all of the Time 

765 

II 



Microcontroller's ~mqry is high performance, 
read/write, and nonvolatile for more than 10 
years. Th~ OS5000T is equipped with 32K bytes 
of nonvolatile SRAM which can be dynamically 
partitioned to fit program and data storage re­
quirements of a particular task. A major benefit 
resultingfi"om its nonvolatility is' that the Time 
Mlcrocontroller allows Program Memory to, be, 
changed at any time, even after the devieS has 
been installed In the end system. Additionally, 
the size of the Program and Data Memory areas 
in the embedded RAM is variable and can be set 
either when the application software is initially 
loaded or by the software Itself du ring execution. 
Incorporated within the OS5000T isa perma­
nently powered clocklcalendar function which 
may be used fortime stan ping and scheduling of 
events. The DS5000T is instruction set and pin 
compatible with the industry standard 8051. 

The OS6070 TeleMicro Cartridge exploits this 
capability of the DS5000 with the addition of a 
complete modem subsystem which resides on 
the Embedded Address/Data bus of the 
DS5000. The subsystem accepts the "AT' 
command set issued from the OS5000 user's 
software for maximum customer familiarity dur­
Ing software development The internal' circuitry 
includes a Part 68 registered DAA function, 
eliminating potential delays for customers with a 
need to incorporate a rTlodem function in their 
end system product. The OS5000 is interfaced 
to the modem subsystem via its Embedded 
Address/Data bus, so that all of its 40 pins are 
available for use In the target application. 

The DS6070 is housed in a rugged and durable 
package whichis compact enough to fit into a 
wide variety of applications. Two connectors are 
provided on the cartridge .. Thefirstls, a RJ45 
female connector which interfaces directly to the 
telephone line terminated with a standard modu­
larRJ11 male connector. Theseqond isa40-pin 
edge connector which brings ·outthe Signals 
associated with the footprint of a .. OS5000 or 
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8051. Astandard 40-pin connector may be used 
for direct mount to a printed circuit board. Alter­
natively, remote .. mounting may. be accom-' 
plished with a 40-conductor ribbon cable termi­
nated with a 40-pin DIP plug. The remote 
method can be used to retrofit existing systems 
which have a DS5000 or 8051 socket 

HARPWARE. " 
Figure 1 is a block diagram which illustrates the 
functional elements of the DS6070 TeleMicro 
Cartridge. There are actually two microcon­
trollers incorporated within the design. The first 
is a OS5000 Which is used to executethe user's 
application ~oftware. This is referred to a,s the 
target DS5000. All of. the facilities of the target 
DS5000 are available for use in the application 
including theclocklcalendar, 32K bytes of non­
volatile Program/Data RAM, serial 110, parallel II 
0, timers, and interrupt facilities. 

The second microcontroller in the system is a 
DS5000 which performs all of the modem 
housekeeping functions and recognizes Hay­
es™ AT commands issued from the target (or 
user's) DS5000. In addition, this OS5000 (here­
after called the modem controller) controls the 
serial loading of the target OS5000 from overthe 
phone line. As a result, the entire Embedded 
RAM area of the target OS5000 may be com­
pletely rel.oaded from scratch overthe telephone 
line. This allows all of the application software 
and data tables within the RAM to be maintained 
from a remote host computer,such as an ,IBM 
PC. . 

The 82C50 USART is used for serial data trans­
fers from the target OS5000 when connection is 
established with remote computer over the tele­
phone line. In addition, when a connection is not 
established and the modem is in the command 
mode, the USART is used for communication 
between. the target DS5000 and the modem 
controller. In this manner, a Hayes-compatible 
i"terface is established on the target OS5000's 



Embedded Address/Data bus. 

The OAA provides a "direct connect" interface to 
a telephone line. It is FCC Part 68 Type WP 
registered to meet· hazardous voltage, surge 
and leakage current requirements. A system 
developed with this product as the OAA meets 
Part 68 Type WP protection requirements and 
requires no further registration. The OAA is also 
CS-03 approved for the Canadian public 
switched telephone network. 

In normal operation, the modem subsystem 
performs the functions required according to the 
"AT" commands which are issued to it from the 
target OS5000. The OS5000 in the modem 
subsystem takes on the additional responsibility 
of reloading the target OS5000 under certain 
specific conditions. In these cases, the modem 
automatically establishes connection with the 
host and pfacesthe target OS5000 in its Serial 
Loader Mode. During this time, the modem 
subsystem isolates signals on the target 
OS5000 which are used to accomplish the serial 
download task from the target system circuitry. 
This includes RST, PSEN*, XTAL 1, TXO(P3.1), 
RXO (P3.0).and P2.7. RST is first driven high to 
initiate a reset within the target OS5000. Follow­
ing this action, XTAL1 should be driven by a 
frequency found in Table #1, unless the optional 
jumper which ties the XTAL 1 pin tothe on board 
11.059 clock oscillator has been selected. Fi­
nally, PSEN* is then driven low. This sequence 
of actions causes the target OS5000 to begin 
operation in its Serial Program Load Mode at a 
clock frequency from which 1200 bps can be 
derived. Communication between the host 
computer and the OS5000 via its RXO an TXO 
pins is established. During this time, P2.7 of the 
target DS5000 is floated to prevent it from being 
inadvertantly forced into a Parallel Loader Verify 
Cycle. 

DS6070 STANDARD BAUD RATE CLOCK 
FREQUENCIES (MHz) Table 1 

12.000 6.000 
11.059 5.990 
11.000 5.069 
9.216 4.608 
7.373 1.843 

None of the activity on the RST, TXD, RXO, 
XT AL 1, P2.7 pins is driven out to the target 
system lines while the modem is controlling the 
reloading process. During this time, the target 
OS5000 appears to be in a reset condition to the 
target system. 

AT COMMANDS 
The only software which is provided with the 
TeleMicro cartridge is that which is resident in 
the modem subsystem's OS5000. During nor­
mal operation, this OS5000 manages the mo­
dem IC, and communicates with the target 
OS5000 via "AT" commands issued from the 
target OS5000 overthe USARTs serial 110 lines. 

EXTENDED COMMANDS 
There are a number of commands which have 
been added to the base AT command set in the 
TeleMicro Cartridge's internal modem. These 
additional functions are outlined as follows: 

Nn· Number to Memory Register 
This command may be used to write a telephone 
number or dialing sequence into one of the 10 
nonvolatile memory registers. Each register 
(designated 0-9) can accept a maximum of 126 
entries. The command must include the register 
destination number, e.g. "N1" stores the num­
ber that follows into register number 1. Each 
number string entered must be terminated with 
a carriage return. 

ATN2DT9,5552287,#289 <CR> 
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056070 BLOCK DIAQ,RAM Figure 1 
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The command causes a specific dialing se­
quence to be stored in Memory Register 2. The 
10 memory registers are nonvolatile, so that 
they are completely retained in the absence of 
Vee voltage. 

Pn - Print contents of Memory RegIster 
The P command will cause the modem to trans­
mit the contents of the specified memory regis­
ter. For example, the command P2 will cause 
the string OT9,5552287,#289; to be returned, 
assuming the N2 command was executed as 
shown above. 

#n - Dial from Memory Register 
The "#" command is used to execute a com­
mand string from one of the nonvolatile memory 
registers. For example, the command #2 will 
cause the modem to use tone dialing to access 
a number outside of a PBX, pause before dial­
ing, dial the number 5552287, pause, and then 
issue the PBX transfer code #289. 

AUTOMATIC LOG-ON COMMANDS 
The modem with the OS6070 provides the capa­
bility to have automatic log-on character se­
quences stored in one of the 10 available 
Memory Registers. There are seven commands 
associated with the auto log-on feature. These 
commands are summarized below: 

$ Oesignates beginning and end of auto 
log-on strings. 

# Stop and wait for prompt from the host 
computer 

The following is an example of a Memory Regis­
terwhose contents include an auto log-on string: 

ATD19W5552344$#cCR>#HOST#ACCOUNT#HO 
ST_PASSWORO[BYE]$ 

In this example, the modem is programmed to 
tone dial 9 followed by a wait on second dial tone. 

Once the dial tone is detected, the phone num­
ber "5552344" is dialed. The "$" signifies that an 
auto log-on character sequence follows. In this 
case, the modem first waits for a host request 
(#). Once this is received, a carriiage return 
character «CR» is issued and the modem 
waits for another host request. Additional infor­
mation is sent when prompted by the host 
computer, such as the appropriate account 
number and password. The auto log-on charac­
ter sequence is terminated by a second $ com­
mand. 

NONVOLATILE "S" REGISTERS 
The modem within the OS6070 has the capabil­
ityto retain the "s" registers as nonvolatile data. 
These registers are used by the modem to hold 
configuration and operation parameters. In a 
normal "AY' compatible modem, the S registers 
are set to their default parameters following a 
power-on or reset. If nonvolatile operation is 
desired, then a value of 170 should be written to 
register S15. 

TARGET RELOADING 
The host computer can cause the modem con­
troller to take action to force the target OS5000 
into its Serial Loader mode using the hardware 
mechanism described above. This would be 
done when the host computer needs to perform 
a complete reload of the application software 
into the target OS5000. Altematively, this same 
action might be taken in a case where the target 
OS5000 does not respond to communication 
from the host computer afterthe modem control­
ler automatically answers the host's call. 

In order to perform this operation, the host 
computer must issue a special "escape se­
quence" of three ASCII "###" . This three char­
acter sequence must be preceded and followed 
by a one second pause. Whenever the modem 
controller detects this sequence it will request a 
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password string'from the host with the following. 
prompt: 

password: 

The host must then issue a character string 
Which must match the one which was Initially 
stored in the modem controller-s nonvolatile 
RAM. The password string can contain from 1-
11 characters; and must be terminated with a 
carriage return; .. Once thepassworclhas been 
correctly entered, the 'modem controller will 
force the target OS5000 into its Serial Loader 
mode and will establish commu nicationbetween 
it and the host computer. At this 'point the host 
computer Is communicating directly with the 
target OS5000's Serial Loader. Application soft~ 
ware can then be loaded into the target DS5000. 

Incorrect passwords wUl'cause the OS6070 to 

is the string ''Password'' .. This string can be 
modified by the host computer at the time when 
the old password is enteredby,suppying a new 
password as an optional argument. Syntax for 
this operation is summarized below: 

password: old password [/new password) 

When this character string is entered, the mo­
dem controller will request a. confirmation of the 
new password from the h.ost· computer as fol­
lows: 

confirm: new password 

An example of this entire sequence would be 
performed as follows: 

password: password Ida lias 

respond with prompt "RUNNING". To enter confirm: dallas 
another password, the "###" sequence must be 
resent. 

When the Serial Load operation is complete, the 
host computer will then issue another escape 
sequence of three ASCII "$$$" which again 
must be preceded and followed by aone second 
pause. When this sequence is detected, the 
modemcontrollerwill allow the target OS5000to 
resume execution of its application program. 

Both of these' special escape sequences can 
only be Issued from the host computer in order 
forthem to be recognized by the modem control­
ler. In addition, the "###" will cause no action in 
the modem controller' if it is issued while the 
target DS5000 is already in its Serial Load mode. 
Similarly, the "$$$" sequence will cause no 
action in the modem controller if itisissued while 
the target OS5000 is executing its application 
software. 

The intial password string which is recognized by 
the OS6070 whenit is shipped from the factory 
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At this point, the originally programmed password string of "password" will have been changed to 
"dallas". 
ELECTRICAL SPECIFICATIONS 
Operating Temperature Range 
System Power Supply Requirements 
from Target System 
(no load on port pins, PSEN*, ALE) 

INTERFACE 
Connectors: 
RJ45 
40-pin card edge (0.1" centers) 
40-pin card edge to 40-pin DIP plug on supplied target cable 

Notice: 

o to +50 degrees C 
+5V @ 150 mA max; 
80 rnA typical 

Hayes is a registered trademark of Hayes Microcomputer Products, Inc. 
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I; Dallas Semiconductor 
Teleservicing Kit 

FEATURES 
• IBM PC-based evaluation kit for 

056070 TeleMlcro cartridge 

• Includes: 
- 056070 Telemicro 
Cartridge with 1200 bps Bell 
212Amodem 

- 056101 Modem (1200 
bps; Bell 212A) on pc board 
for expansion slot on PC 

- Evaluation software on 
floppy disk 

- Headset for 056101 
Modem board 

- All necessary cables and 
documentation 

DESCRIPTION 
The 056070K Teleservicing Kit allows immedi­
ate evaluation of the 056070 TeleMicro Car­
tridge in a target system. The kit supplies all of 
the necessary hardware, software, and docu­
mentation for use with an IBM PC. As a result, 
the kit provides the tools required to develop a 
teleserviced system based on the 056070. 
Teleservice refers to the ability to perform re­
mote software upgrades and system diagnos­
tics from a desktop computer over a telephone 
line. The major benefit to the end user is 
reduced operating costs by eliminating service 
calls to repair or upgrade eqUipment in the field. 
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PRODUCT PREVIEW 
DS6070K 

The hardware included with the 056070K con­
sists of the 056070 TeleMicro cartridge, a 
056101 Modem on a pc board, a headset, and 
all of the cabling necessary to interconnect the 
system. The 056070 TeleMicro cartridge pro­
vides a connector which interfaces directly to an 
RJ11 plug to a standard telephone line. In 
addition, it provides a standard 40-pin edge con­
nectorwith target cable with may be plugged into 
a 055000 or 8051 socket. The 056101 Modem 
is installed on a pc board which interfaces di­
rectly to an expansion card slot on an IBM PC. 
The board includes a modular RJ11 telephone 



jack for connection to the telephone line. In ad­
dition a jack for the headset is mounted on the 
board. When the DS6101 board is installed in 
the PC and connected to the telephone line and 
headset, the user can receive or transmit data or 
converse in voice. Communication can then 
take place with a DS6070 over the telephone 
line, as shown in the recommended configura­
tion in Figure 1. 

The software included with the DS6070K in­
cludes an upgraded version of the KIT5K soft­
ware which is included with the DS5000TK 
Evaluation Kit. The upgraded version of KIT5K 
supports communication to the target DS5000T 
within the DS6070 through the DS61 01 Modem. 
As a result, a high-level user interface to the 
target DS5000T is supported such that the user 
can be walked through a series of system con­
figuration questions so that the target DS5000T 
can be properly initialized before downloading 
takes place. Parameters such as the device's 
Program/Data Memory mapping and Software 
Encryption operation are initialized in the proper 
order in this fashion. KIT5K manages all of the 
communication with the DS5000T during the 

downloading process, so that the details of the 
serial download operation can remain transpar­
ent to the user. For more advanced users, KIT5K 
provides a number of commands which allow in­
dividual manipulation of the DSSOOOT's re­
sources. For example, these commands allow 
the direct initialization of the MCON register, 
loading of the 40-bit Encryption Key word, and 
setting and. clearing of the Security Lock. In 
addition, an individual memory location examine 
and change capability is provided to allow 
patches to be made to the application software. 
When the loading operation is completed, the 
device can be released on command from the PC 
to run the application software. 

Additional software which supports evaluation 
and operation of the DS6101 Modem Board is 
also supplied. 

SYSTEM REQUIREMENTS 
The Teleservicing Kit requires. an IBM PC or 
compatible with DOS 2.0 or later and at least 
256K bytes of RAM. Displays which are sup­
ported include monochrome, color graphics, or 
enhanced graphiCS (Mode 3). 

DS6070K RECOMMENDED CONFIGURATION Figure 1 
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I. Dallas Semiconductor 
.. 212AMODEM Module 

FEATURES 

• Very small size -2.28" x 1.0" x 0.5" 

• Full Bell 212A/l03Modem compatibility 

• FCC Part 68 registered DAA 

• Gall progress Monitoring 

• Tone or pulse dialing 

• DTMF sensing and decoding 

• Voice sensing 

- Soft controlled audio interface 

• Voice synthesis option 

• Parallel host interface 

• ±5 volt power only 

• Telephone line diagnostics 

-.Synchronous/asynchronous operation 

• Line frequency monitoring 

• Parity generation/checking 

• Sync byte detection/insertion 

DESCRIPTION 

PIN DIAGRAM 

N/C • 1 
DIGITALGND • 2 

N/C • 3 
N/C TEST 

• 4 
N/C • 5 

SYNDET/BRKDET • 6 
RX RDY • 7 
TXRDY • 8 

TXEMPTY • 9 
+5V DC '10 
-5V DC .11 

ANALOG GND .12 
AUDIO OUT .13' 

AUDIO IN '.14 

N/C '17 
N/C ·18 
N/C ·19 
N/C '20. 

D86101 
D86103 

40. N/CTEST 
39· RESET 
38. ~ 
37. C/i) 

36 • WR 
35 • 1m 
34 • 07 

06 
05 
04 
03 
02 
01 
DO 

TIP 

N/C 
N/C 
RING 

The DS6101/6103 Modems are high .Ievel communication subsystems manufactured in a 
component-sized form factor to enable maximum communications capability in minimum 
amount of space. 

The primary function of the Modem is to provide a complete component-sized Bell 212A 
modem (1200/300 bps) which includes an FCC registered Data Access Arrangement (DAA) in 
the same package and provides a parallel host interface. 

The Modem has an advanced line monitoring capability which allows it to sense the pres­
ence of voice or DTMF (touch-tone) signals on the line in addition to its normal call progress 
monitoring. The Modem may then be switched into an Audio mode for voice communication, 
or into a DTMF decoding mode which makes it possible to receive information from a remote 
touch-tone telephone and decode it for the host processor. The DS6103inciudes a voice syn­
thesizer for vbiceprompting in the return path or for the user. 

Audio input and output lines are provided with a selection of various functions under host 
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software control. These functions include the use of actual voice communication on the 
phone line, and modem transmission in the acoustic coupler mode. 

The host interface emulates the industry standard 8251A USART with increased bus driving 
capability. In addition to the 8251A's DATA and COMMAND modes, the DS6101/6103 has a 
FUNCTION mode. While in the FUNCTION mode, higher level functions such as dialing, 
answering, line diagnostics, initialization of advanced synchronous communications 
modes, etc. may be enabled. This provides the internal capability required for an intelligent 
modem interface while retaining DATA and COMMAND mode compatibility with the simple 
8251A standard. 

In addition to the basic Bell 212A communications functions and diagnostic modes, the 
Modems provide both tone and pulse dialing and a comprehensive call progress monitoring 
capability. A unique telephone line diagnostic capability may be used to report phone line 
quality to the host, and the Modem's unique internal algorithm automatically uses this 
diagnostic information to compensate for common line deficiencies. 

For complete technical specifications on these and other Dallas Semiconductor's Modem 
products, the user should obtain the Modem Products Designer's Guide from Dallas Semicon­
ductor. 
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MODEM BLOCK DIAGRAM 
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I; Dallas Semiconductor 
Data Access Arrangement (DAAJ DS8112 

FEATURES 

• Interfaces user equipment to public 
switched telephone network 

• FCC Part 68 registered 
- Simplifies system design 
- Minimizes equipment approval cycle 

• Ideal for modem applications 

• Small size -1.25"x1.0"xO.5" 

• 2 to 4 wire converter 

• 1500 volt isolation 

• 800 volt surge protection 

• Ring detection 

DESCRIPTION 

PIN CONNECTIONS 

VDD 20 RING 

VCC 2 

RI 3 

RCVR 4 17 riP 

XMIT 5 
XMFR 6 

T1 7 14 N/C 

OH 8 13 N/C 

GND 9 12 N/C 

T2 10 11 N/C 

PIN CONFIGURATION 
CAUTION 
PINS 17 & 20 HAVE 1500V ISOLATION FROM THE REST OF THE 
CIRCUITRY. THIS ISOLATION SHOULD BE PRESERVED 
THROUGHOUT THE SYSTEM. 

The 056112 is a communications component that provides a "direct connect" telephone line 
interface. It is FCC Part 68 Type WP registered to meet hazardous voltage, surge and leak­
age current requirements. A system developed with this product as the DAA meets Part 68 
Type WP protection requirements and requires no further registration. 

This component may be used as the direct connect telephone line interface for virtually any 
application in which voice or data is to be transmitted over the public switched telephone 
network. 

The 056112 includes both ring detection circuitry and the 2 to 4 wire converter hybrid for use 
in modem applications. It operates from ± 5 volt power supplies and occupies 1.25 square 
inches of board space. 

For complete technical specifications the user should obtain the Modem Products 
Designer's Guide from Dallas Semiconductor. 
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Iii Dallas Semiconductor 
.. MODIEM Evaluation Kit 

FEATURES 

• IBM PC-based evaluation kit for 
056101/61103 Modems 

• Two versions: 
- 056151 supplied with 056101 Modem 
- 056153 supplied with 056103 Voice 
5ynthesis Modem 

• Printed circuit board provides socket 
for Modem, RJ11 telephone jack and 
headset jack; plugs into expansion 
slot on I BM PC 

.5upplied with headset 

• Evaluation software on floppy disk 

• Supplied with complete operating 
instructions 

DESCRIPTION 

DS6151 
DS6153 

The 056151 and 056153 Modem Evaluation Kits provide immediate evaluation of the 056101 
and 056103 Modems. The kits supply all of the necessary hardware, software and documen­
tation for use with an IBM PC. A printed circuit card which sockets the appropriate Modem 
plugs directly into the backplane of the PC and provides a modular RJ11 connector to a 
telephone line. In addition, a jack for the headset which is supplied with the kit is mounted 
on the board. A complete set of documentation with instalation and operating instructions is 
also supplied. A user need only have a private telephone line with a modular plug tbinsert in­
to the RJ11 jack and he or she can be using the modem to converse in voice, transmit data or 
listen to synthesized voice responses in just a few minutes. 

For more information on this product, see the Modem Oesigners Guide. 
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