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MX949 CDPD Wireless Modem Data Pump

PRELIMINARY INFORMATION

Features Appfications

¢ 19.2 kbps GMSK Modulation » CDPD (Celiular Digitai Packet Data)
¢ MES (Mobile End Station) Full Duplex Operation Wireless Modem Applications
¢ Forward Channel Decoding

¢ Reverse Channel Encoding

¢ Error Detection and Syndrome Output

+ Low Power Operation for Portable Applications

¢ PCMCIA Compatibility

+ Sleep Timer Included

¢ 3.3V and 5V Applications

¢ Host uP interface
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The MX949 is a low power CMOS integrated circuit which performs the real-time signal and data format-management
functions required for tull-duplex operation of a CDPD (Celiular Digitat Packet Data) MES.

interfacing directly with the analog modulation and demodulation circuits of the radio and the host radio/application
pracessor bus, the MX949 accepts application data from the processor, constructs a correct Reverse Channel packet and
converts the packet to GMSK analog signals for transmission. In receive, Forward Channel GMSK signais from the
discriminator are demodulated, the packet is disassembled, error checked, and the recovered application data passed to
the processor.

The MX949 is a cost, size, and power efficient alternative to DSP design solutions in high performance OEM products for

the (CDPD) wireless services. The MX948 operates from a 3.0V to 5.5V supply and is available in the following package
styles: 40-pin PDIP (MX949P), 44-pin PLCC (MX949LH), and 48-pinTQFP (MX349TG).
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MX949 PRELIMINARY INFORMATION

CDPD Wireloss Modem Data Pump

1. Block Diagram
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Figure 1: Block Diagram
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CDPOD Wireless Modem Data Pump

MX948 PRELIMINARY INFORMATION

2. Signal List

TG LH PDIP Signal Description
Pin No. | Pin No. | Pin No. Name Type

2 8 37 DO BUS

3 g 38 D1 BUS

4 10 39 D2 BUS

5 11 40 D3 BUS 8-bit, bi-directional, tristate uP interface data lines

7 12 1 D4 BUS

8 13 2 D5 BUS

9 14 3 D6 BUS

10 15 4 D7 BUS

12 17 5 Vop power | Positive supply. Levels and voltages are dependent upon
this supply. This pin should be bypassed to Vgg by a
capacitor mounted close to the device pin.

13 18 6 Vgias output | A bias iine for the internal circuitry, held at Vpp/2. This pin
must be bypassed by a capacitor mounted close to the
device pins (see Figure 2, Figure 3, and Figure 4).

14 19 7 RXAMPOUT | output [ Output of the Rx input amplifier.

15 20 8 RX SIGNAL input | Inverting input to the Rx input amplifier.

16 21 9 DOC 1 output | Connections to the Rx level measurement circuitry. Should
be capacitive coupled from pin to Vgs.

17 22 10 DoCc 2 output | Connections to the Rx level measurement circuitry. Should
be capacitive coupled from pin ta Vgg.

18 23 LA TX SIGNAL | output | inverted Tx signal output from the modem.

20 24 12 Vss power | Negative supply (ground).

26 31 17 XTAL output | Inverted output of the on-chip oscillator.

27 32 18 CLOCK/XTAL | input [Input to the on-chip oscillator, for external Xtal circuit or
clock.

32 36 22 ARG output | A 'wire-ORable' output for connection to the controlling uP
Interrupt Request input. When active, this output has a low
impedance pull down to Vgg and has a high impedance
when inactive.

33 37 23 Ccs input | Chip Select. An active low logic level input to the modem,
used to enable a data read or write operation.

34 38 24 WR input | Write. An active low logic level input used to control the
writing of data into the modem from the controlling uP.

35 39 25 RD input | Read. An active low logic level input used to control the
reading of data from the modem into the controlling puP.

38 41 27 AB input

39 42 29 A5 input

43 1 30 A4 input

44 2 31 A3 input 7 logic ievel modem register address select inputs.

45 3 32 A2 input

46 4 34 Al input

47 5 35 AO input

B 1997 MXCOM Inc. Www.mxconi.com Tele: = N ax: 9 oc. ¥ 2t X
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CDPD Wireless Modem Data Pump

MX949 PRELIMINARY INFORMATION

1,6,11, | 6,7, 16, | 26, 28, N/C No internal connection
19, 24, 28, 30, 33,36
30, 36, 40, 43,
37, 40, 44
41, 42,
48
21, 22, 25,26, 13,14, 171G Internally connected: leave open circuit.
23, 25, 27,29, 15, 186,
28,29, 33, 34, 19, 20,
31 35 21

nc.

1 WWW,mxcom.com tele:
4800 Bemana Siation Road, Winston-Salem, NC 27105 1201 USA
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CDPD Wireless Madem Data Pump MX949 PRELIMINARY INFORMATION

3. External Components

ADDRESS from pP
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<—>Dz t 3 34 1—“ CONTROL
«=» 4 33 = | toffrom P
D3 . 5 RG
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27, 10 27 _ CLOCK/XTAL
NC | 4 2% XTAC
Voo Yoo | 42 25 |_ve
PTRELR2RAIANRE LY.V y—
- - X1
PR 0
5 x o] AEVERSE CHANNEL -
Tx OUTPUT c3 cz——
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[ frequency [
modulator)
R3
ct FORWARD ©4 2
- cuANNEL>_”.__/WW__~ =
Rx INPUT c6
(From radio's discriminator) c-;|_
V Vsg
R1 1IMQ 5% C4 Note 1 +20%
R2 Note 1 +10% C5 100pF +20%
R3 100kQ +10% C6 6800pF +20%
c1 1uF +20% Cc7 6800pF +20%
c2 18pF +20% Cc8 0.1uF +20%
Cc3 18pF +20% X1 4.9152MHz see Sec. 6.1

External Component Notes:

1. R2, R3, C4, and C5 form the gain components for the Rx INPUT. R2 and C4 should be chosen as required by the
signal input level, using the following formula: Gain = -R3/R2

2. Connections labeled 'N/C': No intermal connection, do not use
3. Connections labeted ‘i/C": Internally connected, leave open circuit

Figure 2: Recommended External Components for MX949TG
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CDPD Wireless Modem Data Pump MX849 PRELIMINARY INFORMATION

ADDRESS from pP
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cs
Ri IMQ +5% Ca Note 1 +20%
R2 Note 1 +10% Cs5 100pF +20%
R3 100k +10% C6 6800pF +20%
c1 1puF 120% C7 6800pF +20%
c2 18pF +20% c8 0.1uF +20%
Cc3 18pF +20% X1 4.9152MHz see Sec. 6.1

External Component Notes:

1. R2, R3, G4, and C5 form the gain components for the Rx INPUT. R2 and C4 should be chosen as required by the
signal input level, using the following formula: Gain = -R3/R2

2. Connections labeled ‘N/C": No internal connection, do not use
3. Connections labeled ‘I/C’: internally connected, leave open circuit

Figure 3: Recommended External Components MX94S1LH
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CDPD Wirgless Modem Data Pump

MX849 PRELIMINARY INFORMATION
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signal input levet, using the following formula: Gain = -R3/R2
Connections labeled 'N/C': No internal connection, do not use
Connections labeled ‘I/C": Internally connected, leave open circuit
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MX948 PRELIMINARY INFORMATION

CDPD Wireloss Modem Data Pump
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COPD Wiraless Modem Data Pump MX943 PRELIMINARY INFORMATION

4. General Description

This device performs most of the Medium Access Control (MAC) layer functions of the CDPD specification as well as
generation of the baseband signals in the physical layer, all of which are specifically for the Mobile End Staticn (M-ES).
For details of the system requirements and telegram formats, the user is referred to "Cellutar Digital Packet Data System
Specification”, Volumes 1 to 5, currently available from:

CDPD Forum Inc.
PO Box 809320
Chicago, IL 60686
United States of America

4.1 Software Description

From the programmer's viewpoint, the MX949 interface consists of a number of registers, addressable from a 7-bit bus
with data supplied on a standard 8-bit 4P bus, as shown in Figure 5.

4.2 Read Only Registers

A - A6 B0 wa | =5 | recistER BIT7 BIT6 | BIT5 | BIT4 | BIT3 [ BIT2 | BIT1 | BITO
HEX NAME (07} (D6) (D5} (D4) ©3 | (02 | (On (Do}
ADDRESS
$00 0 1 0 RX DATAO 0 0 DATA SYMBOL 0
$01 0 5 0 RX DATA 1 0 0 DATA SYMBOL 1
$02 0 1 0 RX DATA 2 0 0 DATA SYMBOL 2
| | !
| I |
$3C 0 1 [} RX DATA 60 ] 0 DATA SYMBOL 60
$30 0 1 ) RX DATA 61 0 0 DATA SYMBOL 61
$3E 0 1 0 RX DATA 62 0 0 DATA SYMBOL 62
$3F o 1 0 RX YN 1 0 0 SYNDROME SYMBOL 1 = [r{x}/(x+ul)]
$40 0 1 0 RX SYN 2 0 0 SYNDROME SYMBOL2 = [r{x}/{x+0d)]
341 o i 0 RXSYN 3 4 0 SYNDROME SYMBOL 3 = [r(x)/(x +03)]
$42 0 1 a RX SYN 4 Q a SYNDROME SYMBOL 4 = [r{x)/ (x+ o))
$43 0 1 0 RX SYN 5 0 g SYNDROME SYMBOLS = {r{/{x+05)]
$44 o 1 0 RXBYN® o 0 SYNDROME SYMBOL 6 = [r {0/ (x + 08)]
$45 o 1 0 RXSYN7Y o 0 SYNDROME SYMBOL 7 = [r{x}/{x+u’}]
$46 0 1 0 RX SYN 8 2 0 SYNDROME SYMBOL 8 = [r(x1/{x+ a5}
$47 0 1 0 RXSYN9 0 0 SYNDROME SYMBOLS = [r(x)/{x + ¢%) ]
348 0 1 0 RX BYN 10 o 0 SYNDROME SYMBOL 10 = [r(x)/ (x+al%)]
$49 0 1 0 RX SYN 11 0 0 SYNDROME SYMBOL 11 = [r{x)/{x+al!)}
$4A 0 1 0 RX SYN 12 0 0 SYNDROME SYMBOL 12 = [r(x)/ (x + a!2) ]
$48 0 1 0 RX 8YN 13 0 0 SYNDROME SYMBOL 13 = [r (x) /s a3y
$4C o 1 0 RX SYN 14 0 0 SYNDROME SYMBOL 14 = [r(x)/{x + o’%}]
$4D 0 1 0 RX SYN 15 0 0 SYNDROME SYMBOL 15 = {r(x)/{x + «'5}]
$4E 0 1 4 RX SYN 18 o 0 SYNDROME SYMBOL 18 = [r{x)/{x + a15)]
$4F 0 1 0 STATUS SYNC DEC IDLE ] ERROR | O | SYNC ERRORS
$50 0 1 0 IROFLAGS | SYNCF | DECF | IDLEF | TXF | TIMEF | 0 | o [ ©

4.2.1 Read Only Register Description

4.2.1.1 RXDATAQ to RXDATAG2 Registers (Hex address $00 to $3E)

These are read only registers and all 63 registers are each updated with 6-bit symbols every time a valid SYNC occurs.
This is indicated by an interrupt (see SYNC, SYNC ERRORS, and SYNC ERROR LIMIT).

& 1997 MX»COM Inc. WWW.mXcom.com Tele: 800 63 §-5577 910 744-5050 Fax: 910 744-5054 Doc. # 20480126.004
4800 Bethania Station Road, Winston-Salem, NC 27105-1201 USA All trademarks and service marks are held by their respsctive companies.
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CDPD Wiretess Modem Data Pump MX949 PRELIMINARY INFORMATION

4.2.1.2 SYNDROME SYMBOL 1 to 16 (Hex address $3F to $4E)

These 16, 6-bit symbols contain the syndrome calculated from the received data (RXDATA 0 to 62). The syndrome is
recalculated every time a valid SYNC occurs. An all zero pattern in the 16 syndrome symbols indicates zero errors in the

data.

4.2.1.3 STATUS Register (Hex address $4F)
This is a read only register that contains the status of the various functions on the device as described below:

SYNC
(Bit 7)

This bit is set to "1" when a forward channe! synchronization word has been received successfully.
{See SYNC ERRORS and SYNC ERROR LIMIT). This bit is reset to "0" when the sync word has not
been detectad for more than 420 bits {i.e. sync lost).

DEC
(Bit 6)

This bit indicates the decode status of the Mobile Data Base Station (MDBS) on the forward channel.
This bit is set to "1" when the station fails to decode data successfully, and is reset to "0" when the
station is successful in decoding data. This bit will only change and be valid if SYNC (Bit 7) is set to
bory

IDLE
(Bit 5)

This bit indicates the active status of the Mobile Data Base Station (MDBS) on the forward channel.
This bit is set to "0” when the station is in an IDLE state, and reset to "1 when the station is in a BUSY
state. This bit will only change and be vatid if SYNC (Bit 7} is setto "1".

The IDLE bit is derived from a majority decision on the five consecutive busy/idle bits, as in the CDPD
specification.

The first block of data received in the forward channel will not output any data untii the sync word has
been found. Once this has been found, the most recent (last) idle bit will be output in the STATUS
register, and the IDLEF bit will be set to "1" in the IRQ FLAGS register.

The next seven idie bits are output as they come in and, so long as the sync word remains correct,
successive idie bits are output as they come in.

ERROR
(Bit 4)

This bit indicates if there are errors in RXDATA, This bit is set to "0" if all syndrome symbols (1 - 16)
are "0", i.e. no errors in the data. This bit is set to "1" if any syndrome symbol is not *0", i.e. errors are
present in the data. This bit is updated every time a valid SYNC occurs.

SYNC ERRORS
(Bits 2, 1 and 0)

This 3-bit number indicates the number of errors received in the synchronization word. it is updated
whenever the synchronization word is in error, less than or equal to the number specified by the SYNC
ERROR LIMIT bits of the CONTROL register. it also implias the synchronization word has been
received successfully and sets the SYNC bit to "1" (See SYNC above).

4.2.1.4 I1RQ FLAGS Register (Hex address $50)
This is a read only register that contains flags to indicate the source of an interrupt, as described below:

SYNCF (Bit 7)

This bit is set to "1" when the device has deccded the sync word on the forward channel. it also is set
to "1" if, after detecting sync, it fails to detect it 420 bits later, indicating sync has been lost. The state
of sync can be read from the STATUS register. This bit is reset to "0" after a "read" of the IRQ FLAGS
register. When this bit is set to "1” an interrupt may be generated, depending on the state of the IRQ
MASK register.

DECF (Bt 6)

This bit is set to "1” when the deccde status of the Mobile Data Base Station (MDBS) in the forward
channel changes state. The decode state can be read from the STATUS register. This bit is reset to
"0" after a "read” of the IRQ FLAGS register. When this bit is set to "1" an interrupt may be generated
depending on the state of the IRQ MASK register.

IDLEF (Bit 5)

This bit is set to "1* when the idle status of the Mobile Data Base Station (MDBS) in the forward
channel changes state. The idle state can be read from the STATUS register. This bit is reset to “0*
atter a "read" of the IRQ FLAGS register. When this bit is set to "1* an interrupt may be generated
depending on the state of the IRQ MASK register.

TXF (Bt 4)

This bit is used in transmission of data from the 47 symbol "write only" buffer on the reverse channel.
This bit is set to "1“ when the buffer is empty and new data can be loaded in. It is reset to "0" after a
"read" of the IRQ FLAGS register. When this bit is set to "1" an interrupt may be generated depending
on the state of the 1RQ MASK register.

TIMEF (Bt 3)

This bit is set to "1" when the timer expires and it is reset after a "read” of the IRQ FLAGS register.
When this bit is set to "1" an interrupt may be generated depending on the state of the IRQ MASK
register.

www.mxcom.com Tele: 638-5577 910 744- ax: 910 744-5054 oc. # 20480126.004
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CDPD Wireless Modem Data Pump

MX949 PRELIMINARY INFORMATION

4.3 Write Only Registers

AG-ABHEX | BB WR | CS | REGISTER | BIT7 | BIT6 | BITS | BIT4 i BIT3 [ BIT2 [ BIT1 | BITO
ADDRESS NAME (07) (oey | (05) | (D) 3) (02) | (O1) | (DO}
$00 1 0 0 | TXDATAO X X DATA SYMBOL 0
$01 1 0 o | TXDATA1 X X DATA SYMBOL 1
$02 1 0 0 | TxDATA2 X X DATA SYMBOL 2
i [ !
} I i
$2C 1 o 0 [ TXDATA44 X X, DATA SYMBOL 44
$2D 1 o 0 | TXDATA45 X X DATA SYMBOL 45
$2E 1 0 0 | TXDATA 46 X X DATA SYMBOL 46
$2F 1 0 0 TIMER 0TO 255 SECONDS
$30 1 0 0 | CONTROL | AcCQ RX- | PSRX | PSTX| CI [ SYNC ERROR LIMIT
HOLD (SERL)
$31 1 0 0 IRQMASK | SYNCM [ DECM | 1DLEM [ TxM [ TiMeM [ERRM] o0 | o

4.3.1 Write Only Register Description
4.3.1.1 TXDATAO to TXDATA46 Registers (Hex address $00 to $2E)

These 47 registers can be loaded with 6-bit symbols when the TXF bit in the IRQ FLAGS register is "1". On loading the
47th symboil, the device will generate the 16 symbol parity code and begin the transmit sequence. These registers are

buffered, therafore after the TXF bit has gone to "1" there are 47 x 6 bit periods minus the time to generate the 16 parity
symbols in which to load all registers, i.e. approximately 14 msec. The controlling pP has to re-load the buffer with new
data within this time otherwise the old data will be sent again.

4.3.1.2 TIMER Register (Hex address $2F)
This register sets a timer to expire from 1 to 255 seconds ("0" disables and powersaves it). The time starts from when the
register is first set and expires when the programmed time has passed. On expiration, the TIMEF bit is set in the IRQ

FLAGS register and an interrupt may occur. The timer is 1-shot and does not restart until it is programmed again. After
power up the TIMEF bit should be reset to "0" in order to initialize the timer.

Inc. 8
4800 Bsthama Station Road Winston-Salem, NC 27105-1201 USA

www.mxcom.com Tele:

-50! : 5 126.004
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CODPD Wireless Modem Data Pump MX349 PRELIMINARY INFORMATION

4.3.1.3 CONTROL Register (Hex address $30)
This register is used to control the functions of the device as described below:

ACQ This bit controls the way in which the receiver focks onto the phase and amplitude of the incoming
(Bit7) signal. When a carrier has been detected, this bit should be set high for at least 16 signal-bit
periods, during which time the receiver measures the signal leve! (Fast Peak Detect) and sets its
phase locked loop (PLL) bandwidth wide enough to lock to the received signal in less than 8 zero
crossings. When the ACQ bit is returned low, level measurement enters the slower but more
accurate Averaging Peak Detect mode; the PLL enters its medium bandwidth for about 30 signal-bit
periods, after which time it will continue in its narrow bandwidth mode.

RXHOLD When this bit is set to "1" the receiver "bit synchronization” PLL will lock. It can be used during times

(Bit 6) when the signal fades, so that when the signal returns the receiver is still very close to good "bit
synchronization”. When this bit is set to "0", the device uses its normal PLL acquisition sequence for
"bit synchronization". When ACQ is high, the RXHOLD bit has no effect.

PSRX When this bit is "1" the raceiver is powersaved. When this bit is "0" the receiver is enabled. After
(Bit 5) power up, this bit should be programmed to "1" in order to initialize the receiver.

PSTX When this bit is "1" the transmitter is powersaved. When this bit is "0" the transmitter is enabled.
(Bit 4) Transmission starts as soon as the PSTX bit goes to "0". Before that time, the Ci bit and the

TXDATA symbols should be set up for the first transmission. Transmission is terminated as soon as
the PSTX bit goes to "1". After power up, this bit should be programmed to "1* in order to initialize

the transmitter.

(o1} This bit sets the continuity indicator for transmission. It should be set to "1" when there are more
(Bit 3) blocks to follow and set to "0” when the last block begins. The first 47 symbol block transmitted after
this bit has gone from "0" to "1" is preceded by the "dotting sequence” and the reverse

synchronization.

SYNC ERROR This 3-bit number specifies the maximum number of bits that can be in error in the synchronization
LIMIT (SERL} word.. When the synchronization word is recognized with less than or equal to this number of errors
(Bits 2, 1and 0) | the SYNCF bit is set to "1" and the actual number of errors is loaded into SYNC EARORS. The
RXDATA is then loaded into the registers for “Data Symbols 0 to 62", the Rx syndrome is updated,
and an interrupt may be generated, depending on the state of the 1IRQ MASK register. H 5, 6 or 7
errors are programmed to be accepted in the SYNC ERROR LIMIT, falsing of the forward channel
sSync word may occur.

4.3.1.4 IRQ MASK Register (Hex address $31)
These bits prevent interrupts from occurring as detailed below:

SYNCM | When this bit is set to "1” the SYNC interrupt will be gated out to the IRQ pin. When this bit is set to *0" the
(Bit7) | SYNC interrupt will be inhibited. This bit has no effect on the contents of the STATUS register.

DECM | when this bit is set to "1" the DEC interrupt will be gated out to the IRG pin. When this bit is set to "0" the
(Bit 6) | DEC interrupt will be inhibited. This bit has no effect on the contents of the STATUS register.

IDLEM | When this bit is set to 1" the IDLE interrupt will be gated out to the IRQ pin. When this bit is set tc *0" the
(Bit S) | IDLE interrupt will be inhibited. This bit has no effect on the contents of the STATUS register.

TXM When this bit is set to "1" the Tx interrupt will be gated out to the IRQ pin. When this bit is set to "0" the Tx
(Bit4) | interrupt will be inhibited. This bit has no effect on the contents of the STATUS register.

TIMERM | when this bit is set to “1" the TIMER interrupt will be gated out ta the TRQ pin. After this bit is set 1o "0” the
(Bit3) | TIMER interrupt will be inhibited. This bit has no effect on the contents of the STATUS register.

ERRM For systems that are required to work error free and where Reed-Solomon error correction is not

(Bit 2) implemented, this bit provides the means not to interrupt the controlling pP if errors are detected. When this
bit is set to *1" all the interrupts will work as specified. When this bit is set to "0", the SYNC, DEC and IDLE
interrupts will be inhibited. The inhibiting of SYNC, DEC, and IDLE interrupts prevents the unnecessary
servicing of interrupts by the controlling pP if the on chip Reed-Solomon error detector indicates errors in the

data.
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5. Application

Further information on Reed-Solomon codes may be found in "Error Control Coding” by S. Lin and D.J. Costslio, published
by Prentice Hall in 1983. The ISBN number is 0-13-283796-X.

The operation of the MX949 can be divided into 3 sections: the Transmitter (reverse channel), the Receiver {forward
channel) and the Timer. The operational sequence of each is described below, with reference to the internal block
diagram, shown in Figure 5. Data and framing transmission structures are shown in Figure 6 for the reverse channel and
in Figure 7 for the forward channel.

5.1 General
1. After power up, enable or disable the interrupts by using the IRG MASK register, depending on whether the IRQ
signal or direct polling of the IRQ FLAGS register is being used.
2. After power up, program PSRX (Bit 5 of the CONTROL register) to "1" to initialize the Rx circuitry, i.e:
reset the interrupts
reset SYNCF, DECF, IDLEF in the IRQ FLAGS register
reset BYNC, DEC, IDLE, ERROR, SYNG ERRORS in the STATUS register
All other Rx registers are not affected and will be in a random state after power up.
3. After power up, program PSTX (Bit 4 of the CONTROL register) to “1" to initialize the Tx circuitry, i.e:
set TXF in the IRQ register to "1" to indicate that the Tx buffer is empty

set the interrupt IRQ, if enabled, to request Tx data from the controlling uP

5.2 Transmitter (Reverse Channel)

1. After power up, a Tx interrupt is generated, if enabled, and TXF (Bit 4 of the IRQ FLAGS register) is set, indicating the
output buffer is empty.

2. The transmitter can now be enabled.

3. Ci (Bit 3 of the CONTROL register) shouid be set to "1" when there are more Tx biocks to follow and set to 0" for the
last block. 1f there is only one block to ba sent, i.e. the first block is the last block, then the Cl bit shouid be pulsed
from "0" to “1" to "0" to ensure that the dotting pattern and block sync are sent and that Cl is set to "0" to indicate the
presence of the last block, except just after powersave when the dotting seguence and block sync are added
automatically.

4. Al 47 symbols (0 to 48) are loaded into the TXDATA registers from the controliing pP, finishing the lcad with the 47th
symbol. This set of TXDATA registers is double buffered, therefore any previous data can be sent again by re-
loading anly symboi 46, i.e. loading symbol 46 indicates that data is ready to be sent.

5. The loading of symbol 46 (as above [4]) triggers the generation of a Reed-Soilomon 16 symbol parity code, based on
symbols 0 to 46 in the input buffer.

6. The transmitter wilt wait for the output buffer to become empty (if it is the first transmission it may already be empty).
When this condition is met, data is transferred to the output buffer. At this point the data and Ci bit (Bit 3 of the
CONTROL register) for that block have been defined and will not change white setting up for the next block to be
sent.

7.  The data is EXORed with the pseudorandom sequence (PRBS) as it is transmitted. Once this is done, the output
buffer will be empty and the TXF flag with interrupt will be generated, looping the control sequence back to the first
step.

8. The input buffer can be re-loaded while the transmitter is transmitting.
9. The CI (continuity indicator) bit is automatically inserted every 9 symbols, during transmission.

10. The 38 bit "dotting sequence” and 22 bit block synchronization word are added if it is the first transmission after Tx
powersave or if the Cl bit has just previously gone from "0" to “1" indicating the start of a new transmission block.

11. The signal generated has a data rate of 19.2 kbps and is filtered by a Gaussian filter with a BT of 0.5 in the transmit
section of the GMSK modem.
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5.3
1.

2.
3.

10.

11.

Lol

Receiver (Forward Channel)

The SYNC ERROR LIMIT (SERL) (Bits 2, 1 and 0 of the CONTROL register) is set from “0" to "7" as required by the
application.

The receiver is enabled using PSRX (Bit 5 of the CONTROL register).

The receiver is now able to receive 198.2 kbps data via the receive section of the GMSK modem, comprising input
filter, slicer and bit synchronizer.

A continuous stream of data is fed into the receiver input shift register.

When the controlling pyP receives a carrier detect, it can pulse ACQ (Bit 7 of the CONTROL register) in order to

quickly acquire bit synchronization. I carrier detect is not availabie or, due to powersave requirements, the controlling
device remains unpowered, then slower bit synchronization will be acquired in approximately 32 bits.

The receiver input shift register is continually monitored for the 35-bit synchronization word interleaved with the data.
It correlates the number of errors in the synchronization word with the maximum number allowed (previously
programmed into the SYNC ERROR LIMIT bits of the CONTROL register). When it achieves this limit or less, valid
data is assumed to be present.

The data is EXORed with the pseudorandom sequence (PRBS) and a 16-symbol syndrome is generated. The data
and syndrome are then joaded into the Rx output registers, ready for reading by the controlling pP.

DEC (Bit 8) and IDLE (Bit 5) of the STATUS register are set according to the data received.

SYNCF (Bit 7 of the IRQ FLAGS register) is set and an IRQ is generated. SYNC (Bit 7 of the STATUS register) is set
1o "1". This indicates that a new block of data has successfully been received and is available for reading by the
controlling uP.

With the first block sync received, the device now checks the DEC and IDLE positions in the next block of data and
outputs them with interrupts as they are counted in.

On-chip circuitry predicts when the next block sync will arrive. If it arrives before that time, the circuit is reset and the
sequence loops back to step (6). If the time expires, the SYNCF and IRQ signals wili be generated and SYNC (Bit 7
of the STATUS register) will be set to "0”, indicating that block sync has been lost and DEC, IDLE and RXDATA are
no longer valid.

Timer

The IRQ FLAGS register is read, to reset TIMEF (Bit 3).

The TIMER register is programmed with the time required, from 1 to 255 seconds, starting the time-out.
IRQ and TIMEF are set when time expires.

This timer can be used to implement the “sleep mode", as described in the COPD specification.
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6. Performance Specification
6.1 Electrical Performance

6.1.1 Absolute Maximum Ratings
Exceeding these maximum ratings can result in damage to the device.

General Min. Max. Units
Supply (Vpp - Vss) 0.3 7.0 Vv
Voltage on any pin {(wrt Vgg) -0.3 Vpp + 0.3 v
Current
Vpo -30 30 mA
Vss -30 30 mA
Any other pin -20 20 mA
TG Package
Total Allowable Power Dissipation at Tayg = 25°C 550 mw
Derating above 25°C 9 mW/°C above 25°C
Storage Temperature -40 85 °C
Operating Temperature -40 85 °C
LH / P Package
Totai Aliowable Power Dissipation at Taug = 25°C 800 mw
Derating above 25°C 13 mW/°C above 25°C
Storage Temperature -40 85 °C
Operating Temperature -40 85 °C

6.1.2 Operating Limits
Correct operation of the device outside these limits is not implied.

Notes Min. Max. Units
Supply (Vpp - Vss) 3.0 55 Y
Xtal Frequency 4.9149 4.9155 MHz
Temperature -40 85 °C

Note: For best results, a crystal oscillator design should drive the clock inverter input with signal levels of at least
40% of VDD, peak to peak. Tuning fork crystals cannot meet this requirement. To obtain crystal oscilator
design assistance, consult your crystal manufacturer. Operation of this device without a Xtal or Clock input
may cause device damage.

B 1957 MX-COM Inc. WWW.mxcom.com Tele: BO0 63B-5577 910 744-5050 Fax: 910 744-5054 Doc. # 20480126.004
4800 Bethania Station Aoad, Winston-Salem, NC 27105-1201 USA All trademarks and service marks are heid by their respective companies.

1-203



CDPD Wireiess Modem Data Pump MX948 PRELIMINARY INFORMATION

6.1.3 Operating Characteristics

For the foliowing conditions unless otherwise specified:
Xtal Frequency = 4.9152MHz, Bit Rate = 19.2 kbps,
Vpp =5.0V @ Tamg = 25°C

Notes | Min. | Typ. | Max. | Units
DC Parameters
Ipp (all enabled) 1 5.0 7.0 mA
Inp (all enabled) (Vpp =3.0V) 1 2.0 3.0 mA
Iop (powersaved) 1 1.3 2.0 mA
Ipp (powersaved) {Vpp = 3.0V) 1 0.5 1.0 mA
AC Parameters
Tx Output
Tx Output Impedance (Tx enabled) 2 1.0 25 kQ
Tx Output Impedance (powersaved) 2 300 500 kQ
Output Signal Level 3 0.9 1.0 1.1 Vp.p
Power up to Tx Output Stable 4 3 5 bits
Rx Input
Rx Input iImpedance (at 100Hz) 10 MQ
Rx Input Amp Voltage Gain (input = 1 mVppmg at 100Hz) 500 vV
Input Signal Level 5 07 1.0 13 Vp.p
Xtal/Clock Input
"High' Puise Width 6 40 ns
‘Low' Pulse Width 6 40 ns
input Impedance (at 100Hz) 10 MQ
Gain {input = 1MVpyg at 100Hz) 20 dB
uP Interface
Input Logic “1" Level 7,8 70% Vpp
Input Logic "0" Level 7.8 30% Voo
Input Leakage Current (Viy'= 0 to Vpp) 7.8 ~5.0 5.0 WA
Input Capacitance 7,8 10.0 pF
Output t.ogic "1" Level (Igy = 120pA) 8 90% Vpp
Output Logic "0" Level (lgL = 360uA) 8,9 10% Vpp
'Off’ State Leakage Current (Voyut = Vpp) 9 10 A

Operating Characteristics Notes:
1. Not inciuding any current drawn from the modem pins by external circuitry.
Small signal impedance
For 1111000011110000.. bit sequence, (output level is proportional to Vpp).
Measured between setting PSTX to 0" and TXSIGNAL becoming stable.
For optimum performance, measured at RXAMPOUT pin,for a ...11110000..." bit sequence
Timing for an external input to the Clock/XTAL pin.
WR, RD, CS, A0 - A6 pins.
D0 - D7 pins.
IRQ pin.
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6.2 Timing

6.2.1 Interface Timing
For the following conditions unless otherwise specified:
Xtal Frequency = 4.9152MHz, Vpp = 5.0V @ Taup = 25°C

1P Interface Timings (ref. Figure 8) Notes | Min. | Typ. | Max. Units
facsL | Address valid to CS low time o ns
tan Address hold time 10 ns
tcsH €S hold time Y ns
tosHi €8 high time 6 clock cycles
tosrw | TS to WR or RD low time o ns
tosR Read data hold time 0 ns
tDHW Write data hold time o] ns
tosw Wirite data setup time 90 ns
taucsL | BD highto €S low time (write) Y ns
tracL | Read access time from CS low 1 175 ns
trarL | Read access time from AD low 1 145 ns
tRL RD low time 200 ns
tax RD high to DO: 7 tristate time 50 ns
twrest | WRhighto TS low time {read) 0 ns
L WR low time 200 ns

Timing Notes:
1. With 30pF max. to Vgg on DO: 7 pins.
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6.2.2 Timing Diagrams
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Figure 8: nP Interface Timings
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Figure 9: Typical Raw Bit Etror Rate for Xtal frequency = 4.9152MHz, Vpp = 5.0V, Tamg = 25°C
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Figure 10: 48-pin TQFP Mechanical Outline: Order as part no. MX949TG
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Figure 11: 44-pin PLCC Mechanical Outline: Order as part no. MX949LH
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Figure 12: 40-pin Plastic DIP Mechanical Outline: Order as part no. MX949P
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