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FEATURES

B Lowest chip count to support data/fax/voice
® Data Modem Modes

- CCITT: V.22 bis and V.22

— Bell®: 212A and 103

~ Speeds: 2400, 1200 and 300 bps

— Industry-standard 'AT' command set
B Fax Modem Send and Receive Modes
CCITT: V.29, V.27 ter and V.21 ch2
Speeds: 9600, 7200, 4800, 2400 and 300 bps

-~ Supports Group 3fax

— Data/Fax EIA/TIA-5678 Class 1 ‘AT’ command set
B Voice Mode

— Embedded Voice Mode ‘AT’ command set

— Auto-recognition (fax/voice) Answer Mode
H V.42/MNP Protocols (CL-MD9624EC2 only)

— Error correction: V.42 and MNP 2-4

— Data compression: V.42 bis and MNP 5

H Selectable TIES/Hayes® Escape Sequence

W Two bullt-in DTE (data terminal) interfaces
— Parallel 16C550A/16C450 register-compatible
e Enhances Microsoft® Windows™ compatibility
e Built-in COM 1-4 address decoding
e Direct connection to PC I1SA Bus
— Serial AS-232 (V.24)
B Low power requirement
— Automatic sleep (power-down) and wake-up

— Operates from a single +5V power supply
- Typical power requirements:

Intelligent Data/Fax/Voice

Modem Device Sets

OVERVIEW

The Cirrus Logic CL-MD9624AT is a complete, intel-
ligent, multi-mode modem combining data, fax and
voice capability in only two devices, the CL-MD1024
and CL-MD1624.

The CL-MD9624EC2is atwo-device set(CL-MD 1224
and CL-MD1624) that includes all the features of the
CL-MD9624AT and adds V.42/MNP 2-4 error correc-
tion and V.42 bis/MNP 5 data compression during
Data Mode.

Both device sets offer the most complete, highly
integrated solutions on the market today. These
device sets operate up to 9600 bps as a fax modem
and up to 2400 bps as adatamodem. Eachdevice set
provides a complete solution not requiring any addi-
tional firmware development.

An extended data and fax ‘AT’ command set inter-
preter is embedded in the device sets, allowing
system designers to develop a Hayes-compatible

e Operating power: 330 mW modem with a minimum of effort.
o Sleep Mode: 8mwW
e Stop Mode: <1mW (cont.) (cont.)
The CL-MD9624AT Device Set
. ]
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FEATURES (cont.)

No external microprocessor required
Accommodates additional data buffering

Fax and voice application software available
DTMF and tone generation/detection

Analog, local, and remote digital loopback tests

Automatic adaptive and filxed compromise
equalizers

Non-volatile RAM (NVRAM) interface
Eye pattern interface
Direct connection to a speaker

Expansion Bus
PCMCIA-compatible packages available

Small package dimensions

- DSpP (CL-MD1024 and CL-MD1224): 100-pin PQFP
and 100-pin VQFP
~ SAFE (CL-MD1624): 28-pin PLCC and 44-pin VQFP

B 213LL39 D00bL31L 935 EACIR
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OVERVIEW (cont.)

The CL-MDS624AT/EC2 implements the EIA/TIA-
578 Class 1 fax ‘AT’ command set standard that
allows any DTE to communicate with Group 3 fax
machines. A Voice Mode ‘AT’ command set is also
provided to allow a host computer and a
CL-MD9624AT/EC2 modem to emulate a telephone
answering machine.

The Sigma-Delta Analog Front End (SAFE™) device
— the CL-MD1624 — incorporates a unique and
proprietary Sigma-Delta design. SAFE provides a
higher D/A and A/D conversion accuracy than tradi-
tional switched-capacitor-based analog front ends.
Its higher accuracy improves performance at low
signal levels and reduces sensitivity to board layout.

Both device sets accommodate external data buffer-
ing to allow operation in multitasking or background
modes where host interrupts may be temporarily
disabled. The 'AT device set buffers fax and voice;
the 'EC2 device set buffers data, fax, and voice.

APPLICATIONS Device Set Memory Requirements
o Notebook computers e Box modems Basi Chipset SRAM  NVRAM EPROM
asic
e Laptop computers » Pocket modems Modem '9624AT  none  optional  none
o Integral modems e PCMCIA cards
Buffered
Modem '0624AT 8K x8 optional none
Error-correcting
Modem '8624EC2 32K x8 optional none
ADVANTAGES
Unique Features Benefits

s Lowest chip count to support data/fax/voice
» Voice Mode
o 16C550A register-compatible UART

e Small package sizes
e Sleep and Stop Mode

e Accommodates external data buffering
« Direct connection to PC ISA Bus

e Requilres single +5V power supply

Reduces overall system chip count.
System can emulate an answering machine.

Supports enhanced communication software for
improved data throughput.

Minimizes board area (e.g., PCMCIA cards).

Substantially reduces power consumption by over 99
percent.

Reduces Background Mode data loss when host
interrupts are temporarily disabled.

Eliminates the need for bus drivers and address
decoding logic.

Simplifies board design.
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1. DEVICE SET DESCRIPTION

The CL-MD9624AT and CL-MD9624EC?2 are two-
device sets consisting of a Digital Signal
Microprocessor (DSuP) and a Sigma-Delta Analog
Front End (SAFE). The ‘AT’ suffix refers to an ‘AT’
command set smart modem. The ‘EC2' suffix
refers to a two-device error correction and data
compression ‘AT’ command set Smart Mode
modem.

1.1 Digital Signal Microprocessor (DSuP)

The Digital Signal Microprocessor (DSuP)
performs the functions of both a microprocessor
and a digital signal processor (DSP). The DSpuP
implements all of the ‘AT’ commands, manages
data transmission and reception, controls the
Sigma-Delta Analog Front End (SAFE), and
interfaces to the DTE.

The CL-MDS624AT DSuP contains all the
necessary code to support Group 3 Fax Mode,
Data Mode (without error correction or data

CL-MD9624AT

——

DSuP SAFE
(CL-MD1024) (CL-MD1624)
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compression) and Voice Mode. The CL-
MDG624EC2 DSpP contains all the necessary
code to support all the features of the CL-
MD9624AT plus Data Mode error correction and
data compression.

1.2 Sigma-Delta Analog Front End (SAFE)

The Sigma-Delta Analog Front End (SAFE),
incorporates unique and proprietary Sigma-Delta
digital-to-analog and analog-to-digital functions,
as well as all other analog circuitry for the device
set. The SAFE Sigma-Delta implementation for the
analog-to-digital conversion process resuits in
higher receiver accuracy that improves
performance at low receive signal levels. Another
advantage to using Sigma-Delta conversion is that
a significant amount of signal processing is
performed digitally instead of by analog
techniques. For the SAFE, this means the analog
front-end functions are more stable and less
sensitive to board layout than prior analog front-
end technologies.

CL-MD9624EC2

]

DSuP SAFE
(CL-MD1224) (CL-MD1624)

Figure 1-3. Device Set Composition
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2. SYSTEM DESCRIPTION

The CL-MD9624AT/EC2 provides the complete
modem functions for Group 3 fax, data and voice
modes of operation. Modem system block
diagrams using the CL-MD9624AT and CL-
MD9624EC2 are shown in Figure 2—1 and Figure
2-2, respectively. The data rates and modulation
schemes for both device sets are presented in
Table 2-1. The data terminal equipment (DTE)
communicates with the modem through ‘AT’
commands. Each mode of operation has its own
unigue command set.

2.1 Data Mode
In Data Mode, the CL-MD9624AT/EC2 imple-

ments all of the data rates and modulation
schemes in CCITT standards V.22 bis, V.22, Bell

000bb3b 417 WMMCIR
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212A and Bell 103. The device set operates up to
2400 bps as a Data Mode modem.

e

The CL-MD9624AT implements a basic Data
Mode ‘AT’ command set that is compatible with
any communication application software that sup-
ports the Hayes ‘AT’ command set. The CL-
MD9624EC?2 includes all the features of the CL-
MD9624AT and adds V.42/MNP 2-4 error correc-
tion and V.42/MNP 5 data compression during
Data Mode.

2.2 Fax Mode

In Fax Mode, the CL-MD9624AT/EC2 implements
all of the data rates and modulation schemes in
CCITT standards V.29, V.27 ter and V.21 ch 2.
The device set operates up to 9600 bps (transmit
and receive) as a Fax Mode modem.

Table 2-1. Communication Modes and Data Rates
Application Mode Data Rate | Modulation Baud Rate Carrier Frequency (Hz) | Constellation

{bps) (symbols/sec.) (originate/answer) Points

Fax V.29 9600 QAM 2400 1700 16

7200 QAM 2400 1700 8

4800 QAM 2400 1700 4

V.27 ter 4800 DPSK 1600 1800 8

2400 DPSK 1200 1800 4

v.21 300 FSK 300 1650 M 1

1850 S

Data V.22 bis 2400 QAM 600 1200/2400 16

V.22 1200 DPSK 600 1200/2400 4

Bell 212A 1200 DPSK 600 1200/2400 4

Bell 103 300 FSK 300 1270 M/2225 M 1

1070 S/2025 S

NOTES: M=Mark FSK = Frequency Shift Keying

S =Space QAM = Quadrature Amplitude Modulation

March 1993 ™=
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The modem implements a Fax Mode ‘AT
command set that is compatible with any
communication application software that supports
EIA/TIA-678 Data/Fax Class 1 standard. This
feature allows a DTE and a CL-MD9624AT/EC2-
based modem to communicate with Group 3 fax
machines.

2.3 Voice Mode

The CL-MD9624AT/EC2 provides a Voice Mode
that allows a DTE to record and play back voice
messages. Voice Mode is accessed by an extend-
ed ‘AT’ command set.

24 V.42/MNP 2-4 and V.42 bis/MNP 5
Modes

The CL-MD9624EC2 provides all the functionality
for error correction (V.42 and MNP 2-4) and data
compression (V.42 bis and MNP 5). Error correc-
tion ensures error-free data transfer. Data com-
pression substantially increases the modem data
throughput over the basic data rate.

Depending on the data stream, Microcom Net-

working Protocol® Class 5 (MNP 5) may provide
up to 2-to-1 compression. Alternately, CCITT V.42
bis may provide up to 4-to-1 compression. A de-
scription of the ‘AT’ commands and S-Registers
that support error correction and data compression
are provided in Table 4—4 on page 14.

B 2136639 000LL37? 353 EMCIR
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enter Stop Mode, the host asserts the DSpP Stop
Pin. When the Stop Pin is deasserted, the modem
exits Stop Mode, performs an internal reset and
enters Power-on Mode. After the modem internal
reset, the DTE must reconfigure the modem. Pow-
er-on Mode is differentiated into Operational Mode
and Sleep (or Power-down) Mode. In Operational
Mode, the modem device set is fully powered and
is either communicating with the host and/or an-
other modem or is performing some internal pro-
cessing. In Sleep Mode, power to most of the inter-
nal circuitry of the DSuP and SAFE is turned off.

Sleep Mode is controlled by S-Register S30. When
enabled, the DSuP will enter Sleep or Power-down
Mode whenever the modem has been inactive for
a user-programmable time delay. The modem is
considered to be in an inactive state when:

1) No internal processing is being performed;

2) There is no activity between the host and the
modem within a specified time period;

3) The modem is off-line.

The modem exits Sleep Mode whenever the host
reads or writes to the modem, or aring signal is de-
tected.

Parallel host interface power requirements for
each power mode are presented in Table 2-2.

Table 2-2. Chipset Power Requirements

25 Power Modes Typical @ 25° C | Maximum @ 0° C
The CL-MD9624AT/EC2 provides both a Sleep Mode | Current | Power | Current| Power
and Stop Mode to reduce power consumption Operational | 66 mA 1330 mW | 89 mA 445 mW
when the modem is not being used. Stop Mode ef- Sleep 16mA | 8mW | 33mA 165 mwW
fectively turns the modem power off except for the (power-down)

circuitry required to maintain the host interface sig-

nals at the appropriate high-impedance state. To (S;vaer off) <02mAl<1mW | 0.9mA | 45mW

8 . _________________________}] March 1993
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Figure 2-1. Modem System Block Diagram (CL-MD9624AT)
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Figure 2-2. Modem System Block Diagram (CL-MD9624EC2)
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2.6 Transmit Levels

———l

The transmit level is -10 dBm +/- 1 dB at tip and
ring.

2.7 Transmit Tone Levels

The modem generates DTMF, answer, call, and
guard tones. The specification for each tone is pro-
vided in Tables 2-3 and 2—4. DTMF tones are
transmitted at -6 dBm for Tone1 and -4 dBm for
Tone2.

2.8 Receive Level

The receiver can accommodate a receive signai
from -9 dBm to -43 dBm. Data carrier detect (DCD)
turns on at -43 dBm and above, and turns off at
-48 dBm and below.

2.9 Receiver Tracking

The receiver can compensate for up to +/- 7 Hz of
carrier-frequency offset.

2.10 Equalizers

Automatic adaptive and compromise equalizers
are provided to compensate for line distortions.

2.11 Test Modes

Local and remote digital, and analog loop tests are
provided for testing modem-to-modem and mo-
dem-to-DTE communication integrity. These tests
are accessed through the ‘AT&Tn’ command.

2.12 Call Progress

The modem monitors and reports to the DTE the
detection of call-progress tones during call origina-
tion. Call-progress tones include: dial tone, busy
tone, ring back, and answer tone.

B 213bk39 000663 1eb mCIR
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Table 2-3. DTMF Tone Pairs

TONE1 TONE2
DIAL DIGIT (Hz) (Hz)
0 941 1336
1 697 1209
2 697 1336
3 697 1447
4 770 1209
5 770 1336
6 770 1477
7 852 1209
8 852 1336
9 852 1447
* 941 1209
# 941 1447
A 697 1633
B 770 1633
C 852 1633
D 941 1633
Table 2-4. Transmit Tones
TONE VALUE APPLICATION
Calling tone 1100 Hz Fax originator
Answer tone 2100 Hz Data/Fax (CCITT)
2025 Hz | Data (Bell Mode)
Guard tone 1800 Hz Data (Answer
500 Hz Mode)

10 L0 ] March 1993
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3. HARDWARE INTERFACES

The CL-MD9624AT/EC2 supports hardware inter-
faces for the host, DAA, LEDs, eye pattern, and
Expansion Bus.

3.1 Host Interface

The CL-MD9624AT/EC2 can be selected to sup-
port either a parallel or a serial host interface. The
interface type is selected by tying the DSpP
HOSTSEL Pin to V¢ or ground. The serial inter-
face is compatible with a RS-232 interface. The
serial interface aiso provides LED drivers for com-
monly used status information such as auto-an-
swer enable {AA) and modem off-hook (OH).

The parallel interface emulates the electrical and
register functions of a 16C550A and 16C450
UART. Upon modem reset, the UART interface
defaults to a 16C450. The DTE can then configure
the UART to function as a 16C550A. Table 31
shows the UART Register bit assignments.

The parallel UART interface can be selected to in-
ternally decode the addresses for COM 1-4. For
applications not utilizing COM 1-4, the standard
method of selecting the modem with external ad-
dress decoding is also provided. The type of ad-
dress decoding is selected by either asserting or
deasserting the signal at the DSuP ADRDEC
Hardware Pin.

Additionally, the parallel UART provides an inter-
nal Tri-state Bus interface that eliminates the need
for external bus drivers between the Host Bus and
the modem UART. These features eliminate the
need for a 74HCT245 and a 74HCT30 device, and
facilitates system designs with lower chip counts,
power requirements, and costs.

March 1993
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3.2 Expansion Bus Interface

———tn R

An Expansion Bus is provided for accessing exter-
nal memaory and/or circuitry. The Expansion Bus is
used to add enhancements to the modem and add
eye-pattern circuitry. An eye pattern is used to dis-
play the received signal point data for diagnostic
purposes.

An optional 55-ns SRAM may be connected to the
Expansion Bus for the CL-MD9624AT, but is re-
quired for the CL-MD9624EC2. The SRAMis used
to buffer data during voice, fax, and V.42/MNP
modes of operation.

3.3 NVRAM interface

A serial interface is provided for an optional non-
volatile RAM (NVRAM). A NVRAM may be used
for storing modem configurations and telephone
numbers.

3.4 DAA Interface

A DAA interface is provided for controlling the tele-
phone line on-hook relays, detecting a ring signal,
and transmitting and receiving the analog signal.

3.5 Speaker Interface

The SAFE internally implements both the volume
control and amplifier necessary to drive an exter-
nal speaker. The output of the internal amplifier
can be connected directly to a speaker or to the in-
put of the host speaker amplifier. The internal am-
plifier is capable of driving a minimum load of 8
ohms. The speaker volume is controlled by the
‘ATLn' command.

DATA BOOK
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Table 3—1. Parailel Host Interface UART Register Bit Assignments

BIT NUMBER
REGISTER | REGISTER
ADDRESS NAME 7 6 5 4 3 5 ; o
Scratch
7 Register Scratch Register (SCR)
(SCR)
Modem Data fin Dala Clear Delta Trailing Delta Delta
6 Stalus Garrier Indlcagor Sal 10 Data Edge of Data Clear
Register Detect A Ready Send Carrier Ring Sel 10
re | G | R | | w5
Line Errorin i Transmitter
5 Status RCVR Transmitter | Holding Break Framing Parity Overrun Data
Register FIFO Empty REEQ'St'ef Interrupt Error Error Error Ready
m
(LSR) (See 'Note') (TEMT) (THIE-){E;) (BI) (FE) (PE) (QE) (DR}
Modem Request Data
4 Control 0 0 0 Loo out? Out 1 ] Terminal
Register i v v Send Ready
(MCR) (RTS) (DTR)
: Oivisar Word Word
Line Even ! Number
3 Contral A Set Stick Parily party of Lengih Length
Register CBCﬁSS Break Parity Select (PEN) Stop Bits ; ect Se]ect
) oihe) (SBRK) (SPAR) (EPS) (STB) (WllfS11) (VE‘L'SOO)
FIFO
Control RCVR RCVR DMA ’;l"gg FOVR FIFO
2 Regisler Trigger Trigger Reserved Reserved Mode Enable
€g 99 99
[write only] M3E (LSB) Select Reset Reset (FIFOE)
(FCR) (MSB) (OMA} (XFIFOR) | (RFIFOR)
Interrupt
|dentity FIFOs FIFOs Interrupt Interrupt Interrupt A0
2 Register Enabled Enabled 0 [¢] 1D 1o} D Interrupt
[Read only] (SeeNote') | (See Note') Bit 2 Bit 1 Bit 0 Pending
(IR) (See ‘Note')
Modem Receiver Transmitter Received
1 Irél:;r;gl 0 o 0 0 Status Line Status | Holding Reg. Data
Register Interrupt Interrupt Empty Available
DLAB=0 (1BR) Enable Enable Int. Enable int. Enable
(MSIE) (RLSIE) (THREIE) {RDAIE)
Transmit
0 Halding
Register Transmit Haolding Register (THR) [Write only]
DLAB=0 | [Write only]
{THR)
S
[ Buffer
Register Receiver Buffer Register (RBR) [Read only]
DLAB=0 [Read only}
(RBR)
; Divisor
Latch Divisor Latch (MS)
DLAB=1 (MS)
(DLM)
o Divisor
Latch ;
DLAB=1 (Ls) Divisor Latch (LS)
(DLL)
NOTE: These bits are always a ‘0" in 16C450 Mods.
12 — March 1993
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4. 'AT' COMMAND SET

41

‘AT’ Command Desctiption

The CL-MD9624AT/EC2 ‘AT’ command set and S-
Registers are divided into four categories: Group 3
fax, data, V.42/MNP and voice. Tables 4-1
through 4-5 provide summaries of all the com-
mands, and Table 46 provides a summary of all
the S-Registers.

All command lines sent to the modem, except for
‘A/", must be preceded by an ‘AT’ and terminated
by the contents of S-Register S3 (typically a car-
riage return <CR>). An ‘AT’ prompts the modem to
receive a command line from the DTE. A <CR> in-
forms the modem that the entire command string
has been transmitted and that it should start pro-
cessing all the commands within the command
line. A command line may include one or more ‘AT’
commands that may or may not be separated by a
space. Fax ‘AT’ commands must have a semico-
lon (;) after the command if there are multiple com-
mands on a line. To repeat the last command type
‘A

Four examples are as follows:
ATS1?7<CR>
.Y
AT &C1 &D2 +FCLASS=7? <CR>
AT &C1 &D2 +FCLASS=7?; S0=1 <CR>

B 2136639 000bk42 710 ERMCIR
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The modem provides status information to the
DTE in the form of response codes. The supported
response codes are provided in Tables 4-7
through 4-9.

4.2 ‘AT Escape Sequence

The CL-MD9624AT/EC2 provides two industry-
standard escape sequences. The supported es-
cape sequences are the Time Independent Es-
cape Sequence (TIES) and the Hayes Escape Se-
quence.

Currently, most modems implement the Hayes
Escape Sequence; however, because a license
from Hayes may be needed, the CL-MDS624AT/
EC2 provides an alternate escape sequence
(TIES).

TIES is an escape sequence designed to work
with existing communication software written for
the Hayes Escape Sequence.

The escape sequence type defaults to the TIES
Escape Sequence unless the DSuP ESCAPE Pin
is connected to ground. When connected to
ground, the Hayes Escape Sequence is selected.

quence.

ucts.

TIES/Hayes® Escape Sequences

The Cirrus Logic CL-MD9624AT and CL-MD9624EC2 Modem Device Sets are man-
ufactured so the Time Independent Escape Sequence (TIES) is the default setting.
By activating the DSuP ESCAPE Pin, you may change the default from TIES to the
Hayes Escape Sequence. it is Hayes’ position that you must either have, or obtain a
valid licence from Hayes Micro Computer of Norcross, Georgia before activating the
ESCAPE Pin and producing modem systems that utilize the Hayes Escape Se-

Cirrus Logic accepts no responsibility and does not indemnify nor in any way provide
protection for patent or possible patent violations to its customers or users of its prod-

March 1993
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Table 4-1. Basic Data Modem ‘AT’ Commands Table 4-3. Voice Mode ‘AT’ Commands

Command Default Function Command Default Function
A/ **  none Repeat last command #vBP none Generate Beap Tone
A none Answer command #VClL=n O Voice Mode Selection
Bh " 1 Select CCITT or Bell #VIP=n 0 Initialize Parameter
Cn 1 Carrier Control Option #VLN=n 0O Relay/Speaksr Control
D none Dial command #VPL=n 127 Play Level
En * 1 Command Mode echo #VPY none Play Mode
Fn 1 On-line echo #VRD none Record Mode
Hn 0 Switch hook control #VRL=n 127 Recording Level
In 0 Identification/checksum #VSM=n CL1 Sampling Mode
Kn none Buffer control #VSR=n 9600 Sampling Rate
Ln 2 Speaker volume control
Mn  * 1 Speaker control
Nn * 1 Select data rate handshake
on 0 Goonline Table 4-4. V.42, MNP ‘AT’ Commands
P none Select pulse dialing
Gn * 0 Result code display control Command Default Function
S Select an S-Regi .
Sg=x :g:: Wer;ect:r;n S_;zlgit;rgr %An * 13 Set auto-reliable failback character ‘
Sn? none Read from an S-Register :ﬁCn R :13 mmE glda‘t(a compression control
? none Read last accessed S-Register \Bz * none Transmﬁcbrsze
V. . jome Delect DTMF diaing Cn * o Set auto-reliable buffer
Xn * 4 Result code type/call progress :fnn . g g;e)ts T;gear;jsgtncgiz;omml
Yn 0 Long space disconnect Kn * 5 Set break control
Zn 0 Reset modem/recall stored profile \WNn 3 Set Operating Made ‘
g‘g; . B(T:g opron \0 none  Originate reliable link
P \Qn " 3 Set serial port flow contro}
&F none Load factory defaults Tn  * 0 Set inactivity timer
&Gn * O Guard tone option . )
&n " 0 Auxiliary relay control wn . ;one :\-\A(;c;eifpt raeustl.?I;rsgzzl?olrmmk
&Mn * 0 Communication Mode option wXn * 0 Set X)C(JN/XOFF passthrough
&Pn * 0 Dial pulse ratio . j
&Qn * O Communication Mode option g :g:: ng::z: :g Ezlrlr?\ballthf)%cie
:?: g geslitzgtngmmands Wnoto 1 Set V.42 detect phase
&Vn 0 View active configuration and stored “gn ?6 xﬁ g!s o?mprlesmg: control
profiles n . is string leng
&Wn 0 Store active profile . .
&n * 0 Select stored profile on power up e galue Sa;ed Itn NVR:% b AT
&Zn=x none Store telephone number ommand not preceded by an
%En * 1 Auto-retrain control

Table 4-2. Data/Fax Class 1 ‘AT’ Commands

Command Function
+FCLASS? Mode query .
+FCLASS=n Mode selection
+FCLASS=? Supported modes
+FRH=<mod> Receive HDLC data
+FRAM=<mod> Receive data
+FRS=<time> Wait for Silence .
+FTH=<mod> Transmit HDLC data
+FTM=<mod> Transmit data
+FTS=<time> Stop transmission and pause
14 ] March 1993
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Table 4-5. Dial Modifiers

Command

‘e~

’

-(}

Function
Dialing digits
Tone dial characters

Pulse dial

Reverse Originate Mode

Dial NVRAM telephone number
Tone dial

Wait for dial tone

Pause

Flash hook

Wait for quiet answer

Return to idle state

Ignored by modem

Table 4-6. S-Registers Summary

B 2135639 000bb4Y 593 EMCIR
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Table 4-7. Basic Response Codes (\V0)

Numeric
Code

WO ~NOOU aWN —=O

10
+F4

Verbose Code

OK

CONNECT
RING

NGO CARRIER
ERROR
CONNECT 1200
NO DIAL TONE
BUSY

NO ANSWER
CONNECT 2400
+FCERROR

Table 4-8. Modified Response Codes (\V1)

Numeric
Register  Default Function Code Verbose Code
sO " 0 No. of Rings to auto-answer on 22 CONNECT 300/REL
S1 0 Ring count 24 CONNECT 1200/REL
§2 * 43 Escape character 25 CONNECT 2400/REL
S3 13 Carriage return character
54 10 Line feed character Table 4-9. V.42 Extended Response Codes
S5 8 Backspace character V2
s6 2 Wait before blind dialing (\v2)
S7 * 30 Wait for carrier/dial tone .
s8 * 2 Pausje time for dial modifier Ngomde;lc Verbose Code
S99 * 6 Carrier detect recovery time
S10 * 14 Lost carrier hang up delay 32 CONNECT 300/REL-MNP
Sii * 70 DTMF dialing speed 34 CONNECT 1200/REL-MNP
S12 * 50 Guard Time 35 CONNECT 2400/REL-MNP
S13 none Reserved
St4 * none Bit-mapped options 42 CONNECT 300/REL-MNP 5
S15 none Reserved 44 CONNECT 1200/REL-MNP 5
S16 * none Modem test options 45 CONNECT 2400/REL-MNP 5
S17 none Reserved 52 CONNECT 300/REL-LAPM
S18 0 Modem test timer 54 CONNECT 1200/REL-LAPM
519 none  Reserved 55 CONNECT 2400/REL-LAPM
520 none Reserved
S21  * none Bit-mapped options 62 CONNECT 300/REL-LAPM V.42 BIS
S22 ot none Bit-mapped options 64 CONNECT 1200/REL-LAPM V.42 BIS
S24 none Reserved
825 * 5 Detect DTR change
S26 1 RTS ta CTS delay interval
S27 * none Bit-mapped options
8§28 * none Reserved
S28 * none Reserved
830 * 10 Sleep Mode timer
* Value Saved in NVRAM
MafCh 1993 L ____________________________________ " ] 15
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5. HARDWARE SIGNALS

5.1 DSpP Pin Diagram

5.1.1 DSuP PQFP Pin Diagram
DAA SAFE Parallel Host ;
Parallel/Serial
Inter]face Interl'face Intelrface Host Intertace
| 2|
oo 1550
T wiy e
:;EQH:JEDE WETEEEE Oéﬁ%g%g
2z5960P00cc0oe LR B3Y
/OO&GJV\WW?ONFOO)CDV\@WQMNF\
o VY T T T TTOOTODODNDND
Q
§g XTLO wag—] 51 30 f—— HA[S)TXD |
32 XTL —3] 52 29 |atf—3» HA[BYRI* I
£ GND ] 53 28 |-a—p» HA[7VDSR" ]
=93 NVDIO ~atf—3{ 54 27 |-g—p HA[B)CTS® S5
24 - NVSK agg—] 55 26 |-g—3 HAEJDCD* [ B
=5 NVCS ug—] 56 25—y RXROYYRXC 2T
ze POWERON gg—| 57 24—y TXROYYTXC | BE
EXTFIRM ——pm»{ 58 23 lagf—p» HA[4J/RXD
EBDA[0] —agf—p] 59 22 | gf—— HAD]
EBDA[1] <af—3{ 60 21 e GND
EBDA[?] —af—3] 51 20 |agt—— HA[2)
EBDA[3] waf—p{ 62 DSHP 19 |egt—— HA[1] \ -
EBDA[4] —a—3{ 53 16 jgf—— HA[D] o
EBDA(5] —gt—yp-] 64 17 |e—— TP[0] T
- . 30
2 Esg:{% <} gg CL MD1024/MD1224 1@ - :SVSR- 85
<“> . 4—-— ®©Q
g GND o] 67 100-Pin PQFP 14 |—— HROD* Lr @
< EBDA(8] ~agf—J~] 68 13 f—— VCC
v EBDA[9] ~g—p»] 59 12— 1OCHROY __|
@ EBDA[10] <af—p{ 70 11 |gg—p» HDIOVHSLED
5 EBDA[11] —agf—p] 71 10 leg—pe HD{1VAALED
K EBDA[12] gg—3p] 72 9 b GND o
8 EBDA[13] wg—3] 73 8 |wg—po- HD[2YCOLED | oo
= EBDA(14] ~gf—3] 74 7 |«g—3» HD[BYOHLED | =&
EBDA[15] <af—3»{ 75 6 |wg—g~ HOD[4JTRLED %%
EBRW* f——] 75 5 |<—p HDISVECLED 39
IRCS* g—o] 77 4 | GND o
DRCS* g—]78 3 |- HD[BYFAXLED -
DACCS* g—]79 . 2 |-«—» HD[7JVOCLED
N.C. «t—]80 1 HINT———
[=] o
\ ervmmr\mmOFvammr\mmc/ —Q
VDA DOODDV DRI ODN v~ ':_}’&
F
gr
°2
QEYTNCTOBIIESETacN =Y a
>oxooi 0050000000040
33323208 A5RS3333g0
MoOmmomaa W WW W WWwWwWww g
W W ww ]
T
Expansion Bus Interface
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5.1.2 DSuP VQFP Pin Diagram

Clock DAA
Intertace Interface

SAFE
Interface
L
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Parallel Host

Parallel/Serial
Interface Host Interface
P
]
=
5k .
d :SOQO_(”
m}_LLIUJI— o
r—m£2>\<§.>.>.
O V¥ » Z02.9
oo .0 owoouwa<<
==> ICO0O«LITTT

el pu— - HA)CTS? s
=8 [ NVDIO wg—ip] < HA[5)DCD" 2s
2L NVSK ag—} 53 23| — g RXRDYYRXC |32
3£ NVCS —f—] 54 22— TXRDY*/TXC %g

_ POWERON q—— 55 21 |~ag—p HAJ4JRXD e
EXTFIRM —— 3] 56 20 |— HAR) ] T
EBDA[0] -wag—e] 57 19 GND
EBDA[1] —ugt—p]| 58 16 |-g—— HA[2]
EBDA[2] agt—Jpw] 59 DSI,I.P 17 | e—— HA[1) \ o
EBDA[3] —p» 60 16 |a—— HA[0] 53
EBDA[4] <ugft—3{ 61 15 | atf—— TP[0] T=
Q EBDA(S] ~ag—pn] 62 CL-MD1024/MD1224 14| HCS* 32
% EBDA[6) g 63 . 13 |-—— HWR® 8§
£ EBDA[7) at—] 64 100-Pin VQFP 12 feaf—— HAD* e
o GND cond 65 | [ Vo
2 | coDAE w65 10|—» 10CHRDY ___|
= EBDA[S) ~af—] 67 9 HD[OYHSLED
2 EBDA[10] <ug—3] 68 8 |<—p» HD[1JAALED
5 EBDA(11] ~ag—I»~{ 69 7 | GND T
=3 EBDA(12] ag—p] 70 6|--g—p» HD[2YCOLED | 25
w EBDA{13] <ag—3me] 71 5]wg—p» HD[3YOHLED | 3T
EBDA[14] g 72 4 HD[4)TRLED §g>
EBDA[15] ~agt—3-] 73 3 |e—» HO[SYECLED o
EBAMW" wg—{ 74 0 GND e &
IRCS*
{75 o 1| HoEyFAXED
O~ DD - N TN OMDDO -~ NDTWNONDDO
\r\v\r\nmmmmmmwmmmmmmmmmmmmmv—/
R e T
£9 T238929253°333358583335673
o3 AEODOOWMn O eoowmd Q
WWw W W ww 2
=
l 5
X
T \___ Parallel/Serial
. ost interface
Host interfa
Expansion Bus Interface Paraliel Host
Interface
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5.2 SAFE Pin Dlagram

l

5.2.1 SAFE PLCC Pin Dlagram

TX

TX+
TXGND
TXV+
1C{0}
1C[1}
1C[2]

ot 0N - @O O
[3VEE VIR eV
TXGND 5 e 25 F——— N.C.
VREF+ 6 24 l—p ICi8]
VoM 7 SAFE 2 p—— oo
VREF- 8 22 DV+
RXGND g CL-MD1624 3 Lett—» iC[3]
RX+ —3{10  28PnPLCC 20 jet—I» IC[4]
RX- ——p] 11 19 lagt—p» IC[5]
NoFToOorD
ooFtr-a* +
AT ER
28 ga
39
-
5.22 SAFE VQFP Pin Diagram .
oo a] oo
ZZ Z ZZ 4+
B8 U +00>TCR
FEREEEEEEDTO

TXGND e—] 1
VREF+ 2
VCM 3
RXGND 4
VREF- 5
BXGND e— 6 2
RX+ —mi7 CL-MD1624 [ry] POV
RX: —»=18 44-Pin VQFP 26 L—P |C[3]
Reserved 9 25 atf—P 1C[4]
Reserved 10 24 tf—P= 1C[5]
RXGND s 1 4 23 DGND
NN O~NDNO —
— o N
oo+ +to00 DI: oo
GRdsaszazas
x @ DAGAD
c T©I (20 B ' el |
= o
NOTE: N.C. denotes no connect.
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5.3 DSpP Pin Descriptions

This section describes the DSuP hardware pins. The following conventions are used in the pin assign-
ment tables: (*) denotes an active-low signal; all other pin names are active-high. | = Input, 1/O = Input/
’ Output, O = Output, GND = Ground, AGND = Analog Ground, PWR = Power Supply.

5.3.1 DSuP General Pin Descriptions
Symbol PQFP VQFP Type Description

ADRDEC 36 34 I HOST ADDRESS DECODE SELECTION: When HOSTSEL is
high, then the signal at ADRDEC determines the host address
decoding type. ADRDEC has no functionality when HOSTSEL
is low. When ADRDEC is high, then the DSuP will internally
decode COM Ports 1-4. The exira address lines needed to
decode the COM ports are provided within the parallel/serial
host interface pins.

When ADRDEC is low, only the parallel host interface pins are
‘ used to decode the host address.

CAUTION: ADRDEC must be grounded when HOSTSEL is
low (i.e., for serial host interface).

ESCAPE 99 97 I ESCAPE SEQUENCE SELECTION: This pin selects the
modem escape sequence. A high input or floating (no-connect)
. signal causes the modem to use the Time Independent Escape
Sequence (TIES). A low input signal causes the modem to use
the Hayes Escape Sequence. Refer to Section 4.2 on page 13
for more detailed information.

NOTE: A license may be required to use the Hayes Escape
Sequence.

EXTFIRM 58 56 I EXECUTE EXTERNAL FIRMWARE ONLY: This input signal is
used to select whether the DSpuP executes the internal firmware
or only the external firmware. A high input signal causes the
DSuP to execute only the external firmware. A low signat
causes the DSuP to execute the internal code.

NOTE: The internal code accesses any external code space as
needed.

N.C. 80 78 NO CONNECT: This pin is reserved for future enhancements to
the device sets and should be left unconnected.

HOSTSEL 35 33 PARALLEL/SERIAL HOST INTERFACE SELECTION:
HOSTSEL high selects the parallel host interface. HOSTSEL

‘ low select the serial host interface. When HOSTSEL is low, then
ADRDEC must be tied low.

POWERON 57 55 0 POWER ON STATE INDICATOR: A high output signal
. indicates the modem device set is fully powered (i.e.,
Operational Mode). A low output signal indicates the modem

device set is in Sleep or Stop Mode.

March 1993 A — o 19
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5.3.1 DSuP General Pin Descriptions (cont.)
Symbol PQFP VQFP Type Description
RESET 34 32 ! DSuP RESET: This pin is used to generate a modem reset. A
modem reset is accomplished by pulsing the signal at the ‘

RESET Pin from a low to high to low. The RESET Input Pin
must be high for at least 1 ps. The modem requires 200 ms,
after the high-to-low transition, to initialize all modem functions
before receiving any ‘AT’ commands.

STOP* 100 98 | STOP MODE: A high input signal powers up the device set. A
low input signal places the modem in Stop Mode that effectively
turns off all device set power usage except for some internal
control logic. When Stop Mode is not needed, this input pin
should be pulied up to V.

XTLI 52 50 I DSpP CRYSTAL INPUT AND OUTPUT: These two pins
XTLO 51 49 O provide a feed-back circuit for generating the device set system
clock. .

5.3.2 Non-Volatile RAM (NVRAM) Interface Pin Descriptions

Symbol PQFP VQFP Type Description .

NVCS 56 54 0] NON-VOLATILE RAM CHIP SELECT: This output pin provides
the NVRAM chip select for reading and writing to the NVRAM.
This signal should be connected to the NVRAM CS Pin.

NVDIO 54 52 NON-VOLATILE RAM SERIAL DATA INPUT/QUTPUT: This
pin receives the serial data stream from the NVRAM DO Pin and
provides the serial data stream into the NVRAM DI Pin.

NVSK 55 53 0 NON-VOLATILE RAM SHIFT CLOCK: This output pin
provides the clock for the NVRAM serial data stream. This pin
should be connected to the NVRAM SK Pin.

5.3.3 DSpP Parallel Host Interface Pin Descriptions

Symbol PQFP VQFP Type Description
HA[3] 22 20 ! HOST ADDRESS LINES[3]: When both HOSTSEL and

ADRDEC are high, this pin is used as Host Address Line 3. {In

Serial Mode, tie HA[3] to ground.) .
HA[0:2] 18-20 16-18 | HOST ADDRESS LINES[0-2]: These three address lines are

used to select the UART Interface Registers. (In Serial Mode, tie

HA[0] to V¢ and tie HA[1:2] to ground.) ‘
20 March 1993
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5.3.3 DSyP Parallel Host Interface Pin Descriptions (cont.)
Symbol PQFP VQFP Type Description

HCS* 16 14 | HOST CHIP SELECT (UART): When HOSTSEL is high and
ADRDEC is low, a low input signal at this pin allows the host
computer to read or write to the UART Interface Registers. {In
Serial Mode, tie HCS* to ground.)

HINT 1 99 o HOST INTERRUPT: When enabled, this signal goes high
whenever certain bits change within the UART Registers. There
are four possible interrupt sources that may be enabled or
disabled using the UART IER Register: receiver data available,
Transmitter Holding Register empty, receiver line status, and
modem line status. The UART interface automatically drops the
HINT Signal level whenever the host performs the appropriate
action for the interrupt source.

HRD* 14 12 | HOST READ: When HRD* and HCS* are low, the host can read
the data, control and status information from the selected UART
Registers. (In Serial Mode, tie HRD* to ground when the DSuP
LED drivers [Pins 2, 3, 5, 6, 7, 8, 10, and 11] are used;
otherwise, tie HRD* to Vgc.)

HWR* 15 13 | HOST WRITE: When HWR* and HCS* are low, the host can
write control information or data to the selected UART
Registers. (In Serial Mode, tie HWR* to V¢.)

IOCHRDY 12 10 O IOCHRDY: This pin provides a wait-stated output for data,

control and status information reads and writes to the modem
UART.

5.3.4 DSpP Parallel/Serial (RS-232) Host Interface Pin Descriptions

The function of these pins depends on the signal at HOSTSEL. The serial RS-232 definition applies to
the pin only when HOSTSEL is low. The parallel address line description applies to the pin only when

HOSTSEL and ADRDEC are both high. The parallel data line description applies to the pin only when
HOSTSEL is high.

Symbol PQFP VQFP Type Description

AEN/XTC 31 29 I PARALLEL ADDRESS ENABLE/SERIAL EXTERNAL
TRANSMIT CLOCK: In Parallel Mode, this pin is used for host
address enable. In Serial Synchronous Mode, the DTE may
supply the external transmit clock for TXD. This clock must
exhibit the same characteristics as TXC.
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5.3.4 DSpP Parallel/Serial (RS-232) Host Interface Pin Descriptions (cont.)
Symbol PQFP VQFP Type Description
COMSELQ/RTS* 32 30 ! PARALLEL COM PORT SELECTION LINE O0/SERIAL
REQUEST TO SEND: In Parallel Mode with ADRDEC high, the .

states of COMSELO and COMSEL1 are used to select a COM
port. In Serial Mode, when low, this signal informs the modem
that the DTE is ready to send data on TXD.

HA[0:9] COM Port COMSEL1 COMSELO
3F8-3FF 1 0 0
2F8-2FF 2 0 1
3E8-3EF 3 1 0
2E8-2EF 4 1 1

COMSEL1/DTR* 33 31 | PARALLEL COM PORT SELECTION LINE 1/SERIAL DATA

TERMINAL READY: In Parallel Mode, the states of COMSELOQ

and COMSEL1 are used to select a COM port. In Serial Mode,

when low, this signal informs the modem that the DTE is ready .
to establish a communication link.

HA[4)/RXD 23 21 I{e} PARALLEL ADDRESS LINE 4/SERIAL RECEIVE DATA: In
Parallel Mode with ADRDEC high, this pin is used for Host
Address Line 4. In Serial Mode, this is the serial data output to

the DTE.
HA[5)DCD* 26 24 /8] PARALLEL ADDRESS LINE 5/SERIAL DATA CARRIER ‘
DETECT: In Parallel Mode with ADRDEC high, this pin is used
for Host Address Line 5. In Serial Mode when low, this signal
informs the DTE that the modem has detected the remote
modem data carrier.

HA[6)/CTS* 27 25 /@] PARALLEL ADDRESS LINE 6/SERIAL CLEAR TO SEND: In
Parallel Mode with ADRDEC high, this pin is used for Host
Address Line 6. In Serial Mode when low, this signal informs the
DTE that the modem is ready to receive data on TXD.

HA[7)/DSR* 28 26 lle] PARALLEL ADDRESS LINE 7/SERIAL DATA SET READY:
In Parallel Mode with ADRDEC high, this pin is used for Host
Address Line 7. In Serial Mode when low, this signal informs the
DTE that the modem is ready to establish a communication link.

HA[8]/RI* 29 27 fle; PARALLEL ADDRESS LINE 8/SERIAL RING INDICATOR: In
Parallel Mode with ADRDEC high, this pin is used for Host
Address Line 8. In Serial Mode, when low, this signal informs
the DTE that the modem has received a valid ring signal. .

HA[9)/TXD 30 28 | PARALLEL ADDRESS LINE 9/SERIAL TRANSMIT DATA: in
Paraliel Mode with ADRDEC high, this pin is used for the Host
Address Line 9. In Serial Mode, this signal is the serial data

input from the DTE. .
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5.3.4 DSuP Parallel/Serial (RS-232) Host Interface Pin Descriptions (cont.)

Symbol PQFP VQFP Type Description
HD[OYHSLED 11 9 l{e] PARALLEL DATA BUS LINE 0/SERIAL HIGH SPEED LED: In
. Parallel Mode, this pin is used for the Host Data Bus Line 0. In

Serial Mode, when high, this signal indicates the modem is set
up for Data Mode 2400 bps or Fax Mode 9600 bps.

HD[1JAALED 10 8 lle] PARALLEL DATA BUS LINE 1/SERIAL AUTO ANSWER —
RING DETECT LED: In Paraliel Mode, this pin is used for the
Host Data Bus Line 1. In Serial Mode, when high, this signal
indicates the modem is set up for Auto-answer Mode. This
signal will flash on and off whenever a ring signal is detected.

HD[2)/CDLED 8 6 10 PARALLEL DATA BUS LINE 2/SERIAL CARRIER DETECT
— TEST MODE LED: In Parallel Mode, this pin is used for the
Host Data Bus Line 2. In Serial Mode, when high, this signal
indicates the modem is receiving valid data carrier (refer to the
‘ '&Cn’ command).

HD[3)/OHLED 7 5 fle] PARALLEL DATA BUS LINE 3/SERIAL OFF HOOK LED: In
Parallel Mode, this pin is used for the Host Data Bus Line 3. In
Serial Mode, when high, this signal indicates the modem is off
hook.

‘ HD[4)/TRLED 6 4 11O PARALLEL DATA BUS LINE 4/SERIAL TERMINAL READY
LED: In Parallel Mode, this pin is used for the Host Data Bus
Line 4. In Serial Mode, when high, this signal indicates the state

of DTR (refer to the ‘&Dn’ command).

HDI[5)/ECLED 5 3 VO PARALLEL DATA BUS LINE 5/SERIAL ERROR
CORRECTION — DATA COMPRESSION LED: In Parallel
Mode, this pin is used for the Host Data Bus Line 5. In Serial
Mode when high, this signal indicates the modem is in Error
Correction/Data Compression Mode. In Serial Mode, this signal
will flash on and off whenever the modem is in a Test Mode
(&Tn).

HD[6)/FAXLED 3 1 I10] PARALLEL DATA BUS LINE 6/SERIAL FAX MODE LED: In
Parallel Mode, this pin is used for the Host Data Bus Line 6. In
Serial Mode when high, this signal indicates the modem is in
Fax Modem Mode. When low, this signal indicates the modem
is in Data Modem Mode or Voice Mode.

HD[7)/VOCLED 2 100 /O PARALLEL DATA BUS LINE 7/SERIAL VOICE MODE LED:
In Parallel Mode, this pin is used for the Host Data Bus Line 7.
. In Serial Mode when high, this signal indicates the modem is in
Voice Mode. When low, this signal indicates the modem is in
Data Modem or Fax Modem Mode.
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5.3.5 DSuP Expansion Bus Interface Pin Descriptions

Symbol PQFP VQFP Type Description
RXRDY*/RXC 25 23 (0] PARALLEL DMA RECEIVER READ/SERIAL RECEIVE
CLOCK: In Parallel Mode, this pin is the 16C550A DMA .

Receiver Ready Signal. In Serial Synchronous Mode, RXC is
the output clock for RXD.

TXRDY*/TXC 24 22 O PARALLEL DMA  TRANSMITTER READY/SERIAL
TRANSMIT CLOCK: In Parallel Mode, this is the 16C550A
DMA Transmitter Ready Signal. In Serial Synchronous Mode,
TXC is the output clock for TXD.

DACCS* 79 77 0] DAC CHIP SELECT: This output pin is the chip select for an
eye-pattern circuit. The DSuP sends the values for the received
signal point data to the Expansion Bus for diagnostic purposes.

DRCS* 78 76 O DATA RAM CHIP SELECT: This output pin provides the chip
select for external RAM. ‘
EBAD[0:15] 82-89, 80-87, O EXPANSION BUS ADDRESS LINES: These pins provide the
91-98 89-96 addresses necessary for accessing external memory.
EBDA[0:15] 59-66, 57-64, |/O EXPANSION BUS DATA LINES: This bus provides
68-75 66-73 bidirectional data access between the DSuP and external
memaory. .
EBR/W* 76 74 0] EXPANSION BUS DATA RAM READ/WRITE* LINE: This pin

selects whether the DSpP is reading or writing to the external
RAM. This signal works in conjunction with the DRCS* Pin.

IRCS* 77 75 0 INSTRUCTION ROM CHIP SELECT: This output pin provides
the chip select for external ROM.

5.3.6 DSuP Power Pin Descriptions

Symbol PQFP VQFP Type Description
GND. 4,9, 2,7 GND DIGITAL GROUND.
21,46, 19, 44,
53,67, 51,865,
90 88
Vee 13,37, 11,35PWR  +5V POWER SUPPLY: The DSuP requires only +5 volts to
44,81 42,79 perform all the digital processing. .
2 L. MﬂTCh 1993
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5.3.7 DSuP DAA Interface Pin Descriptions
Symbol PQFP VQFP Type Description

AAT* 50 48 o KEY TELEPHONE HOLD INDICATOR: This output signal
indicates to a multi-phone system the modem has telephone-
line controt. This output can sink up to 10 mA for a normally-
open relay.

CAUTION: The A/A1 function should never be used on an RJ-
11 telephone jack, since most homes provide a second
telephone signal on RJ-11 Pins 2 and 5.

OHREL* 48 46 ©) OFF-HOOK RELAY CONTROL: This pin is used to controf a
relay connected to the telephone line. This output can sink up to
10 mA for a normally-open relay.

RING* 49 47 | RING SIGNAL: The ring signal from the DAA is fed into this
input pin for ring detection.

VOREL* 47 45 0o VOICE RELAY CONTROL: This pin is used to control a relay
for recording a voice message. This output can sink up to 10
mA.

5.3.8 DSuP SAFE Interface Pin Descriptions

Symbol PQFP VQFP Type Description
IC[0:6] 38-43, 36-41, I/O MODEM INTERCONNECTIONS: These pins provide the
45 43 control/data/clock signals between the DSuP and the SAFE. No

external components should be connected to these signals.

5.3.9 DSuP Cirrus Logic Manufacturing Test Interface Pin Descriptions
Symbol PQFP VQFP Type Description

TP[O] 17 15 I MANUFACTURING TEST PIN: This pin is used during Cirrus
Logic manufacturing testing. This pin should be pulled up to Voo
for all applications.
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5.4.1 SAFE General Pin Descriptions

Symbol PLCC VQFP Type Description

LDSPKR+ 17 17 0] LOUDSPEAKER OUTPUT: These pins provide a differential

LDSPKR- 18 20 O output signal for driving an external loudspeaker. These pins
can be connected directly to a = 8-ohm speaker or a speaker-
ampilifier.

Reserved — 9,10 ! RESERVED: These pins are reserved for future enhance-
ments. These pins should be grounded unless otherwise noted.

N.C. 25 32 — NO CONNECT: This pin should be left floating.

RESET 14 14 | SAFE RESET: This pin is used to generate a SAFE reset. A

reset is accomplished by pulsing the signal at the RESET Pin
from a low to high to low. The RESET Input Pin must be high for
at least 10 us. The SAFE requires 200 ms, after the high-to-low
transition, before communicating with the DSuP.

5.4.2 SAFE Power Supply Pin Descriptions

Symbol PLCC VQFP Type Description
DGND 23 23,28, GND DIGITAL GROUND REFERENCE.
29, 30,
33
DV+ 22 27 PWR  DIGITAL SUPPLY (5 volts +/- 5%).
LSGND 15 15, AGND LOUDSPEAKER ANALOG GROUND REFERENCE.
18,19,
21,22
LSV+ 16 16 PWR LOUDSPEAKER SUPPLY VOLTAGE (5 volts +/- 5%).
RXGND 9,12 4,6, AGND RECEIVER ANALOG GROUND REFERENCE.
11,12
RXV+ 13 13 PWR  RECEIVER ANALOG SUPPLY VOLTAGE (5 volts +/- 5%).
TXGND 2,5 1,38, AGND TRANSMITTER ANALOG GROUND REFERENCE.
39, 41,
43,44

TXV+ 1 37 PWR  TRANSMITTER ANALOG SUPPLY VOLTAGE (5 volts
+/- 5%).

VCM 7 3 VOLTAGE COMMON MODE: The SAFE provides an internal
2.5V reference for the differential analog circuitry. This pin
allows the reference to be bypassed using an external 1.0-uF
capacitor.
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5.4.2 SAFE Power Supply Pin Descriptions (cont.)

Symbol PLCC VQFP Type Description
VREF+ 6 2 | VOLTAGE REFERENCE BUFFER: The SAFE incorporates an
. VREF- 8 5 | internal differential voltage reference. These pins allow the

internal differential reference to be bypassed using an external
1.0-uF capacitor.

5.4.3 SAFE DSyP Interface Pin Descriptions

Symbol PLCC VQFP Type Description
IC[0:6] 19-21 24-26 1/O MODEM INTERCONNECTIONS: These pins provide the
, 31, control/data/clock signals between the DSpP and the SAFE. No
26-28 34-36 external component should be connected to these signals.

5.4.4 SAFE DAA Interface Pin Descriptions

Symbol PLCC VQFP Type Description

RX+ 10 7 | RECEIVE ANALOG DATA: These input pins receive the
RX- 11 8 I analog-differential signals from the DAA.

TX+ 3 40 0 TRANSMIT ANALOG DATA: These pins provide the analog-
TX- 4 42 0] transmitter-differential output signals to the DAA.
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6. ELECTRICAL SPECIFICATIONS

6.1 Absolute Maximum Ratings

Supply VOIAGE (VEE) vvvererenrmmimrtinntieieeie ettt eeee et ettt ensern s ases e +6.0 Volts .
Input voltages, with respect to ground: .............cce.... -0.3 Voits to V¢ +0.5 Volts
Operating temperature (Ta)! .vevivermeieiineeee e 0°Cto70°C
Storage temperature: ...........ccoveeiceinriniene e e -65° Cto 150° C

NOTE: Stresses above those listed under Absoiute Maximum Ratings may cause permanent damage to the
device. This is a stress rating only, and functional operation of the device at these or any conditions above
those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

6.2 Recommended Operating Conditions

SUPPlY VOIAGE (VEE) oo sre s s 5V £ 5% .
Operating free air ambient temperature...........cccccvceveeereeereencnn, 0°C <Tp<70°C
Crystal freQUBNCY .....eciieiiiee e 11.0592 MHz

6.3 DC Electrical Characteristics — CL-MD1024 and CL-MD1224

(@ Veg =5V 5%, Ta=0°Cto 70°C) ‘
Symbol  Parameter MIN TYP MAX  Units Test Conditions
ViL Input Low Voltage -0.5 - 0.8 \'%
ViH Input High Voltage 2.0 - Veo \" (See Notes below)
VoL Output Low Voltage - 0.4 v loL = 2.4 mA; (See
Notes)
VoH Output High Voltage 24 - v lon = -400 HA
h Input Leakage Current -10 - 10 HA 0<ViN< Ve
L Data Bus 3-State -10 - 10 HA 0 <Vout < Voo
Leakage Current
loc Open-Drain Output -10 - 10 HA 0 <Vout < Vee
Leakage Current
lcc Power Supply Current - 40 50 mA Operational Mode
CLK =11.0592 MHz
Cin Input Capacitance - - 10 pF ‘
Cout Output Capacitance - - 10 pF
NOTES: Vg for open-drain signals is 0.5V @ 16 mA sinking. V| is 2.7 V minimum on RESET". .
28 March 1993
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6.4 AC/DC Electrical Characteristics — CL-MD1624
(@ Vee =5V £5%, Ta=0°Cto 70° C)

. Symbol  Parameter MIN TYP MAX  Units Test Conditions

Pp Power Dissipation - 130 195 mw Operational Mode

Pbown Power Dissipation - - 500 uw Loud Speaker
(Power-down Mode) Driver Off

IA Analog Current - 24 - mw Loud Speaker
(TV+, RV+) Driver Off

Ip Digital Current (DV+) - 2 - mA

lios Loud Speaker Current - - 125 mA
(LDSPKR+, LDSPKR-)

Rx Loud Speaker Impedance 8 - - Ohms

6.5 Index of Timing Information

Figure Title Page
. 6-1 Parallel Host Interface Timing (ADRDEC Pin Low) — Write Cycle...........c........... 30
62 Parallel Host Interface Timing Diagram (ADRDEC Pin High) — Write Cycle........ 31
6-3 Parallel Host Interface Timing Diagram (ADRDEC Pin Low) — Read Cycle ........ 32
64 Parallel Host Interface Timing Diagram (ADRDEC Pin High) — Read Cycle ....... 33
6-5 Expansion Bus Timing — Write CYCIB......veceivcviiiiiiii ettt e 34
6—6 Expansion Bus Timing — Read Cycle..........c.ccooiii e, 35
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Table 6-1. Parallel Host Interface Timing (ADRDEC Pin Low) — Write Cycle
Symbol Parameter MIN MAX Units
t HA[2:0] set-up time to HCS" low 0 - ns
to HCS* low to HWR" low set-up time 10 - ns .
13 HD[7:0] valid from HWR* fow - 10 ns
14 HWR* low to IOCHRDY low - 30 ns
ts HWR" low to IOCHRDY tri-stated - 250 ns
ts HWR* hold time after IOCHRDY high 0 - ns
t7 HD[7:0] hold time after HWR" high 0 - ns
tg HCS* hold time after HWR* high 0 - ns
to HA[2:0] hold time after HWR* high 0 - ns
—» | 4 | ty | -— — tg - .
—- 12 - —P tB - ‘
wea 77777X XZ7777
HCs* ——
0\ y
HWR* \ /
\ /
4
woo [////[/1 1[I0 K ) S
IOCHRDY \ /
- 1y |-— | 1 |-
- ty —— Pt |-
Figure 6-1. Parallel Host Interface Timing Diagram (ADRDEC Pin Low) — Write Cycle
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Table 6-2. Parallel Host Interface Timing (ADRDEC Pin High) — Write Cycle

Symbol Parameter MIN MAX Units
t HA[9:0], AEN set-up time to HWR"* low 10 - ns
to HD[7:0] valid from HWR" low - 10 ns
ts HWR” low to IOCHRDY low - 30 ns
t4 HWR* low to IOCHRDY tri-stated - 250 ns
ts HWR" hold time after IOCHRDY high 0 - ns
ts HD{7:0] hold time after HWR" high 0 - ns
t; HA[9:0], AEN hold time after HWR* high 0 - ns

NOTE: HCS" must be tied high when ADRDEC is tied high.

- ty -— t; >

AEN

wasal [/ /11K ) i

HCs*

HWR* \\ j(
wrra 1/// 1/ /11T KR ) S
IOCHRDY } /
-ty — ||t |-

Figure 6-2. Parallel Host Interface Timing Diagram (ADRDEC Pin High) — Write Cycle
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Table 6-3. Parallel Host Interface Timing (ADRDEC Pin Low) — Read Cycle

|

Symbol Parameter MIN MAX Units

t4 HA[2:0] set-up time to HCS* low 0 - ns

t> HCS* set-up time to HRD* low 10 - ns .
t3 HD[7:0] valid after HRD* low - 250 ns

ta HRD* low to IOCHRDY low - 30 ns

ts HRD" low to IOCHRDY tri-state - 250 ns

ts HRD™ hold time after IOCHRDY high 0 - ns

ty HRD™ high to HD[7:0] tri-state - 30 ns

1z HCS* hold time after HRD* high 0 - ns

to HA[2:0] hold time after HRD™ high 0 - ns

t |e— re— ty —» ty
— t, reat— —» L e

HA[2:0] /////X X//////,

— b—
" A\ /

77X )

IOCHRDY \ / |

Figure 6-3. Parallel Host Interface Timing (ADRDEC Pin Low) — Read Cycle
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Table 6-4. Parallel Host Interface Timing (ADRDEC PIn High) — Read Cycle

|

Symbol Parameter MIN MAX Units
t4 HA[9:0], AEN set-up time to HRD" low 10 - ns
. tz HD[7:0] valid after HRD" low - 250 ns
ta HRD" low to IOCHRDY low - 30 ns
14 HRD* low to IOCHRDY ftri-state - 250 ns
13 HRD* hold time after IOCHRDY high 0 - ns
ts HRD* high to HD[7:0] tri-state - 30 ns
t7 HA[9:0], AEN hold time after HRD* high 0 - ns

NOTE: HCS™* must be tied high when ADRDEC is tied high.

; . AEN
wea 77777X X/7777

HCs*
HRD*
\ /
HD[7:0]
{/// X )
IOCHRDY l

Figure 6—4. Parallel Host Interface Timing Diagram (ADRDEC Pin High) -—— Read Cycle
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Table 6-5. Expansion Bus Timing — Write Cycle

|

Symbol Parameter MIN MAX Units
ty DRCS*, DACCS" active duration 85 - ns ‘
to EBAD[15:0], DRCS*, DACCS* set-up time - 10 ns
before EBR/W* low
ts EBAD[15:0] hold time after DRCS*, DACCS* 0 - ns
high
ty EBDA[15:0] valid from EBR/W* low - 8 ns
ts EBR/W" active duration 38 - ns
tg DRCS*, DACCS” high after EBR/W* high 0 - ns
t; EBDA[15:0] hold time after EBR/W* 2 - ns
|
-¢ ty >
-<— , —» 13 |-— ‘
esaonsel //// XL
DRCS*
DACCS* _\ /_—_
EBR/W*

\ /
wsosssl 7777 [T 7T TTTTTTHT 777 KLY

— U e B I e

Figure 6-5. Expansion Bus Timing — Write Cycle
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Table 6—6. Expanslon Bus Timing — Read Cycle

Symbol Parameter MIN MAX Units
. t DRCS*, DACCS*, IRCS" active duration 85 - ns
1o EBAD[15:0] hold time after DRCS*, DACCS", 0 - ns
IRCS* high
13 EBDA[15:0] set-up time before DRCS", 30 - ns
DACCS*, IRCS" high
t4 EBDA[15:0] hold time after DRCS* 0 - ns

DACCS*, IRCS* high

to

esaonsol /// )

DRCS*

DAACS* —\ e

'y

IRCS*

EBR/W*

esoasar //////// /[ [/ [[11/11] 11/

14

Figure 6-6. Expansion Bus Timing — Read Cycle
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7. SAMPLE PACKAGE INFORMATION

7.1 100-Pin PQFP Package Dimensions

0 783 (19.90) MIN
0.791 (20.10) MAX

AR AR AR AR RARRARRARARRARART | ....

(0.65)
BSC

—_—-—}
==
rn——

0.547 (13.90) MIN
0.555 (14.10) MAX

0.685 (17 40) MIN
0.717 (18.20) MAX

Pin 1
Indicator

CHRCHCHRctte +

MBS

= AR AR AR AR A

h

0.100 (2.55) MIN

0 120 [3.05) MAX —] «— 0.063 (1.60) MIN

0.083 (2 10) MAX

0.004 (0 10) MIN
0.009 (029 MAX [ 06.103 (2 62) MIN

}T___J%Ul]l]!]l]ﬂ!]l][lﬂ ST SR Jr"‘as‘m”"‘

e 0.008 (0.20) MIN

0016 (0.40) MAX 0° MIN

0.024 (0.60) MIN 10° MAX
0.039 (1.00) MAX
0.913 (23.20) MIN
0.953 (24.20) MAX
549624-3
NOTE: All dimensions are in inches and parenthetically in millimeters.
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7.2 100-Pin VQFP Package Dimensions

0547 (13.90) MIN
0555 (14.10) MAX

A o

!

—= CIRRUS LOGIC

0.547 (13.90) MIN
0.555 (14.10) MAX

RARRRARARRRRREE

Pin 1

0.049 (1.25) MIN
0.063 (1 60) MAX

0003 {0.08) MIN

Pin 1
Indicator

(0 50)
TYP

t
=

0.613 (15.56) MIN
0 650 (16 50) MAX

0.060 (1.53) MIN
0.066 (1 68) MAX

0.009 (0.23) MAX

0055 (1 40) MIN

0065 (1 65) MAX

+ HLETRD e
e

0026 (0.65) MIN
0.037 (0.95) MAX

0003 (0.08) MIN
0011 {0 28) MAX

pu—

0.613 (15.56) MIN
0.650 {16.50) MAX

NOTE: All dimensions are in inches and parenthetically in millimeters.
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12° MAX

549624-4
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7.3 28-Pin PLCC Package Dimensions

0488 (12.32)
0495 (12.57)
0450 (11.49)

0.456 (11.58)

0.046 (1.14)
NOM

[ Pin 1 Pin 28
v o e o

I | O { | O |

0450(11.43) []
0456 (11.58) ..|._
0.488 (12.32) =
0.495 (12.57) | =
| | - - .
0.026 MIN I | 0.047 (1.19)
—_— [— _— el
0.032 MAX
0.053 (1.39) 549624-5a
0.013 (0.33) 0.050 (1.27)

0.0077 (0.1956) 0018 (0.48) x 45° NOM
00108 (0.2515) _‘1 r_a”-“\ l Detail ‘A’ .
,/

0152 (4.11)

0.182 (4.62)
f 0.013 MIN

/ 0.018 MAX
0085 (241 0052 MAX
0.025 MIN
._0.30:E(;.62)_’ 0,045 MAX RAD
0.390 (8.91)
0430 (1092}
549624-56
NOTE: All dimensions are in inches and parenthetically in millimeters.
3 L ] MafCh 1993
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0.462 (11.75) MIN
0.482 (12.25) MAX
0.389 (9.90) MIN 21225)
0.397 (10.10) MAX O
0.014 (0.35)
BASIC

Pin1

. Indicator

0389 (9 90} MIN
0.397 (10.10}) MAX

1
0,063 (160) MAX (IS N
T

—nl ke— 0014 (0.35) 0" MIN
12° MAX
0.018 (0.45) MIN
—s]

0.030 (0.75) MAX

0.462 (11.75) MIN
0.482 (12.25) MAX

NOTE: Alldimensions are in inches and parenthetically in millimeters.
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8. ORDERING INFORMATION

Device Set Composition

CL-MD9624AT CL-MD9624EC2
DSuP SAFE DSuP SAFE
(CL-MD1024) (CL-MD1624) (CL-MD1224) (CL-MD1624)

Device Set Information

CL — MDXXXXYY — NNN

Cirrus Logic, Inc.:| L
Device Set Top ‘
Assembly Number

Modem, Data Communications

Device Set Part Number:
MD9624AT
MD9624EC2

Device Information

CL — MDXXXX -YYPC - A

Cirrus Logic, Inc:l— ’ —|; -I—— Device Revision Level

Temperature Range:
C = Commercial

Modem, Data Communications

Part Number:
MD1024 Package Type: ) )
MD1224 P = Plastic-Leaded Chip Carrier (PLCC)
MD1624 Q = Plastic Quad Flat Pack (PQFP)
V = Very Thin Quad Flat Pack (VQFP)
— Device Crystal Frequency
11 = 11.0592 MHz .
40 . _________________________] March 1993
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9. SCHEMATICS

This section provides several modem design examples. The key segments for a typical modem are
divided into separate figures or circuits. These individual circuits may then be combined to form a modem
. for a specific application. For example:

An internal modem with local record/playback (with V.42/MNP):  Figures 9—1, 9-2b, 9-3, and 9-5

An internal modem without local record (without V.42/MNP): Figures 9-1, 9—2a, and 9-5
A box modem with local record/playback (with V.42/MNP): Figures 9-6, 9—2b, 9-3, and 9-5
A box modem with local record/playback (without V.42/MNP}): Figures 96, 9-2b, and 9-5

A list of the circuits provided is as follows:

. Figure 9—-1.

Figure 9-2a.

Figure 9-2b.

Figure 9-3.

Figure 94.

Figure 9-5a.

] Figure 9-6.

March 1993

Figure 9-5b.

Parallel host interface and DSuP-SAFE interface

DAA design for data/fax/voice without local record function (local playback through
speaker)

DAA design for data/fax/voice with local phone powered by modem (altows local record/
playback)

SRAM interface for CL-MD9624EC2 (V.42/MNP) and optional external buffers for
CL-MD9624AT designs

A/A1 circuit — not recommended for U.S. home market
Direct-connect speaker circuit
Amplified speaker circuit

Serial host interface (RS-232); refer to Figure 9-1 for DSuP-SAFE interface

The engineering drawings and applications shown herein describe potential
applications for Cirrus Logic integrated circuits and are for reference only.
Cirrus Logic makes no claim, nor does it warrant that the circuitry or program
code shown herein is for any purpose other than demonstrating functional
operation. Cirrus Logic believes this information is accurate and reliable; it is,
‘ however, subject to change without notice. No responsibility is assumed by
Cirrus Logic for the use of any information contained in the referenced
engineering drawings and applications, nor for the infringements of patents,
copyrights or other rights of third parties. These documents imply no license or
. licenses under patents or copyrights.
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