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" This service information is designed for experienced repair technicians only and is not designed for use by the general public.
It does not contain warnings or cautions to advise non-technical individuals of potential dangers in attempting to service a product.
Products powered by electricity should be serviced or repaired only by experienced professional technicians.
Any attempt to service or repair the product or products deait with in this service information by anyone else could result in serious
injury or death.
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When referring to the serial number, supply all 11 digits. The serial number may be found on the label affixed to the back of the unit.
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SAFETY PRECAUTIONS

. Before servicing, unplug the power cord to prevent an electric shock.

. When replacing parts, use only the manufacturer's recommended components for safety.

. Check the condition of the power cord. Replace if wear or damage is evident.

. After servicing, be sure to restore the lead dress, insulation barriers, insulation papers, shields, etc.

. Before returning the serviced equipment to the customer, be sure to perform the following insulation
resistance test to prevent the customer from being exposed to shock hazards.

N =

INSULATION RESISTANCE TEST

. Unplug the power cord and short the two prongs of the plug with a jumper wire.

. Turn on the power switch.

. Measure the resistance value with ohmmeter between the jumpered AC plug and each exposed metal
cabinet pant, such as screwheads, control shafts, handle brackets, etc.
*Note: Some exposed parts may be isolated from the chassis by design. These will read infinity.

4. If the measurement is outside the specified limits, there is a possibility of shock hazard.

The equipment should be repaired and rechecked before it is returned to the customer.

WN =

Exposed
metal
part

Ohmmeter
Resistance = more than 1 MQ (at DC 500 V)
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FOR SERVICE TECHNICIANS

ICs and LSIs are vuinerable to static electricity.

When repairing, the following precautions will help prevent recurring malfunctions.
1) Cover the plastic parts boxes with aluminum foil.

2) Ground the soldering irons.

3) Use a conductive mat on the worktable.

4) Do not touch IC or LSI pins with bare fingers.

Take special care when handling the Hard Disk Drive unit and KX-TVS200.

WARNING

CAUTION When Handling Hard Disk Drive! 4

1) Beware of static electricity when handling the hard disk drive.
2) Do not touch circuit area.
3) Avoid hitting the drive with screwdriver when tightening screws.
4) Do not insert connector or tighten screws while pressing

down on the surface of the hard disk drive. (Hold the hard

disk drive frame when inserting connector or tightening screws.)
5) The hard disk drive is extremely sensitive to impact;

handle with care. Do not drop or jar.

Hard Disk Drive Frame
(Hold this area when handling drive.)

[ KX-TVS200 |
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CAUTION

Danger of explosion if battery is incorrectly replaced. Replace only with the safne or equivalent type recommended by the
manufacturer. Discard used batteries according to following caution:

Disposal of lithium batteries should be performed by permitted, professional disposal firms knowledgeable in state govern-
ment federal and local hazardous materials and hazardous waste transportation and disposal requirements.

Battery continues to have no transportation limitations as long as they are separated to prevent short circuits and packed
in strong packaging.

Commercial firms that.dispose of any quantity of lithium cells should have a mechanism in place to account for their ulti-
mate disposition. This is a good practice for all types of commercial or industrial waste.

Recommend Type Number: CR23541(BATT) Manufactured by MATSUSHITA

s
1

SPECIFICATIONS
Ports : ' 2 to 8 DPITS interface, or 2 to 6 SLT interface
Dialing Method : Tone duration/Pulse (10/20pps)*
Flash time : 100/300/600/900 msec (programmable)*
CPC Detection : None/6.5/150/300/450/600 msec (programmable)*
Extension numbering : 2 to 5 digits (programmable)
Pause time : 1 to 9 sec (programmable)
Main CPU : 16 bit microprocessor
Capacity for Hard Disk : 32 hours
Number of Mailboxes : Max. 1024
Number of Messages : Max. 100 per mailbox (programmable)
Maximum Message Length : 1 to 6 min. (programmable)
Message Retention Time : 1 to 30, or unlimited (programmable)
Reports : Mailbox List, Class of Service List,

System Service Report, Call Account Report,
Port Usage Report, Mailbox Usage Report,
FAX Report

Connections | Telephone line : Modular connectors
2-conductor wire with SLT interface

4-conductor wire with DPITS interface

Data port : RS-232C interface port
Power Source : AC 120V, 60 Hz
Dimensions (H X W X D): : 468 X 327 X 101 mm
(18-7/10" X 12-7/8" X 4")
Weight: 53Kg (11 1b 11 0z)

*Using with SLT interface card
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OVER VIEW

This chapter describes the hardware overview of the Voice Processing System (VPS).

1. SYSTEM OUTLINE

The Panasonic Voice Processing System (VPS) is a voice prompted, menu-driven system which provides fully
automated call transfer (to an extension or mailbox), and voice message receiving and dslivery service. Even
firsttime users can easily reach their desired extension or mailbox by following step-by-step voice instructions.
The VPS works with a PBX as an extension. it can be expanded to handle up to eight simultaneous calls and
store up to 32 hours of voice data.

The VPS attends to incoming calls, then transfers those calls to the respective extensions. When owners of
extensions cannot answer the call, the mailboxes in the system take messages for them. Owners of the
mailboxes can record personal greeting messages with their own voice for callers who enter the mailbox to leave
messages. '

The VPS has up to 1022 personal mailboxes for subscribers and two special function mailboxes for the System
Manager and Message Manager. '

The VPS can be used by any caller, and by subscribers (Mailbox Owner) in your company.

Even if the user is away from the office, VPS can be used with any touch tone telephone.

Even callers using a rotary telephone can leave messages or be connected with the operator.

The VPS provides the following incoming call services to callers.

1-1. Automated Attendant (A.A.) Service
The automated Attendant works as a receptionist would by answering incoming calls without human
intervention.
The Automated Attendant plays a list of options (calling extension, calling operator, Department Dialing, Dialling
by Name}) to a caller with a voice prompt. When an option has been selected, the Automated Attendant responds
to the command by either routing the caller to an extension or the operator. The Automated Attendant will even
respond if the extension is busy or if there is no answer.
One option is to let the caller leave a message in a mail box.

1-2. Voice Mail (V.M.) Service
Voice Mail is a voice message receiving and delivery service which allows subscribers (the owner of a personal
mailbox) to receive messages in their mail box whether they are out of the office, on the line, or just unavailable
to answer the call.
Any caller can leave a message in a subscriber's mailbox. The subscriber can listen, transfer, and deliver
recorded messages at any time from anywhere in the world.

1-3. Interview Service
You can set up a questionnaire mailbox with as many as 10 questions, and obtain specific information from
customers calling into the system. Between each recorded question, the VPS collects a reply from the caller and
stores it in a mailbox. . v '
This service is ideal for gathering any data from product orders to requests for repairs.

1-4 Custom Service ,
- The Custom Service capability optimizes the application of the VPS to meet your business needs. Your callers
can access the services or people they need by pressing a single digit on their telephone keypad.
As many as two custom service scripts can be assigned to each VPS port (Day Service and Night Service).
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2. SYSTEM PROGRAMMING

2-2,

This system can be programmed either by a data terminal (VT100,’ compatibles, or other ASCII terminals)

through the System Administrator Interface or by telephone (touch tone telephone) through the System
Manager mailbox. '

Terminal Based Programming
After system installation, it is recommended that you perform "Quick Setup" first.

<Quick Setup>

Provides a fast way of setting up the VPS for basic Voice Mail or Automated Attendant service. This includes
mailbox creation, incoming call service assignment for all ports, time setting and several other programming
items which must be done initially to start the VPS operation.

<PBX Integration>

In its initial state, the KX-TVS200 is not provided with an integration port. integration is enabled by mounting
the KX-TVS102 or KX-TVS204 optional card. Typically, each VPS port is connected to an extension port of
the PBX.

Between PBX's, the VPS exchanges a request to a counterparty or status for itself mutually, then offers a

quick and useful service. The VPS works well with all Panasonic KX-T series PBX's and can be programmed

to work with most other manufacturer's PBX's that fully support single line telephone interfaces.

However, because the VPS operation depends on the capabilities and features provided by the PBX,

its performance will vary when connected to different PBX's. In system program, Integration Parameter with a
PBX should be installed to achieve quicker and more useful service.

Telephone Based Programming

During daily operation, the person specified as the System Manager can create and/or delete mailboxes, and
change Class of Service parameters.
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- 3. SYSTEM CONFIGURATIONS

The most common configuration of the VPS is behind a PBX. The VPS ports are connected to PBX extension
ports, B

R8-232C Interface , S e e

Data Terminal

Subscriber

CO Line

System Manager

Message Manager
(Operator)

Fig. 1-1. Typical Configurations
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4. SYSTEM COMPONENTS
4-1. Outside Equipment

(@EIA(RS-232C) Connector

/@Ground Terminal
él’usoﬁuse Box

%Inlet

® Power Switch

@ Power indicator
@ Case Lock Screws

Fig. 1-2. Cabinet Outside View and Equipment Location

@ Power Indicator _
Power indicator indicates VPS status. When you turn on the power switch, the power indicator turns on. Dur-
ing this period, the VPS exexutes self diagnostics. When the self diagnostics finishes normally, this indicator
starts the blinking sequence. During this period, the VPS executes the system initialization. When this initial-
ization finishes normally, the indicator lights on again, and the VPS stsrts the incoming service. When the VPS
detects any error on system, the Indicator informs the type of error by using a specific blinking sequnce.

®@EIA (RS-232C) Connector
The VPS allows to communicate with a Data Terminal or with any standard ASCH Terminal for system pro-
gramming. The terminal is connected to the VPS using an RS-232C cross cable. Attach the 25-pin connector
to the jack marked "RS-232C" on VPS.

®Ground Terminal
Ground Terminal is an earth terminal. ,
Tie the ground line to the Ground Terminal marked "GROUND" on the VPS.

@Fuse/Fuse Box
This fuse is a safety part for AC power line. In order to use the VPS safely, it is required to use a regulated
fuse indicated on the label.

G AC Inlet
‘ AC inlet is an input connector of AC power source. Attach AC power code to AC Inlet marked "AC IN" on the
VPS.

® Power Switch '
Turn the power switch on the side of marked "ON", then AC Power is supplied to the VPS.
Tum the power switch on the side of marked "OFF", then supply of AC Power is cut.

(@ Case Lock Screws
The VPS has two case lock screws to open the front cover.
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4-2. Inside Components
Inside of the VPS is covered by two pieces cabinet. These two cabinets are fixed to the base cabinet with two and

four screws.
) r S
° I Pl ' (@ Grounding strap
JUZL 2B o aopions
| . ot for an optiona
[ 3 H ; Portcard
—
= ]
" u \ @ Rotary Switch
o I (o] © .
l "N [T ® 3.5" Hard Disk Drive
©)
— H 1
| . ’= .
[ * I [ 1] | Ferrite Core
J 1 O
\ Power Indicator
Fig. 1-3. Inside View and Components Location
@ Hard Disk Drive (HDD)

The Hard Disk Drive (HDD) is installed Proprietary System Program and System Prompt. All the recorded
messages from callers are stored in the HDD. The HDD is connected to CPU card using a 40 pin flat cable
- and 4 pin power cable.
@® Grounding Strap
! This Grounding Strap is an earth plate. To protect the printed circuit board from static electricity, first

dischange any body static by touching the grounding Strap.

® Rotary Switch
The Rotary Switch Provides additional function as follows. The status of this switch is checked only once after
power-up. The additional functions are effective when you tum on the power after the switch changing.

Position additional function
0 Normal Operation
1 The VPS automatically sets the RS-232C baud rate to the following parameters:
baud rate 9,600 bps
bit length 8 bit
stop bit length 1 bit
parity None

In this case, the communication parameter which was programmed by the customor is ignored.
2~4 Reserved for future function.

5 The VPS initializes all of the configuration settings to default setting, and clear all of the stored
messages.
6~9 Reserved for future function.
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4-3. Basic Components
Extention slot ' |
§$ |
e ] '
HDD interface \ﬁ O Rotaly switch
connector |
/ O a Lithium battery
Remote modem ' ,
interface connector T¥— Rs-232C connector
_ (D) CPU card (1AP) 1
4{«_—— Grand strap
HDD power _/£| 1
connector | oo -
r< -4 FG plate
ﬂ zj/ Fuse box
@ Power unit (
@ Switch
AC inlet
@) LED card (1BP)
Fig. 1-4. Basic Components Location
Basic Components of VPS are CPU card, Power Card and AC Transformer. (Refer to Figure 1 - 4.)
@ cPU Card (1AP)

: The CPU Card is the central processing unit of the VPS. When power is on, the microprocessor (IC301) on the CPU Card
runs on the ROM (IC306) based program, and executes the system initialize, self diagnostics and then an application pro-
gram loading from HDD to system RAM on the CPU Card. After the program loading, CPU Card starts the incoming.call ser-
vice. The CPU Card allows to control the EIA232C interface and the real time clock device with back up battery. The CPU
Card has 9 interface connectors as follows.

CN301 = HDD interface (40pin)
CN302 ~ CN304 =CO Card interface (50pin)
CN305 = DC power supply from power card (8pin)
CN306 = Power Indicator (LED) interface (2pin)
CN307 = EIA232C interface (25pin)
CN308 = HDD Power supply (4pin)
CN309 = Remote modem |/F connector (50pin)
@ AC Power Unit
The AC power source inputs from AC inlet.
Power Source inputted from AC Transformer is rectified in Power Card, and then changed to DC +12V, to DC +5V and
to DC-5V. Functions of Power Card is as follows.
*DC15V, +12V generation.
*DC+5V back up by using large capacity capacitor.
*Power down detection.
*DC shut down control in case of abnormal condition of the voltage, current and temperature.
This power card has a variable resister (VR101) for +5V DC voltage adjustment.
DC power source generated in Power logic is supplied to CPU card via CN101,
® LED Card (1BP) :

LED Card is connected to CPU Card via CN306 and its ON/OFF states are controlied by the CPU Card.

-10-
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4-4. Hardware Architecture Outline

KX-TVS102 | PORT 1

2-DPITS/SLT %

UF MODULE _[Forr? |T=Bx EXTENSION
KX-TVS200

I oR ORCO

HDD 4port DPITS DPITS UF CH1,2
EXT P «—>
V/F(ATA) sLoT#1 | I/F CARD oPTsUFcHa, 4l TO

HDD POWER PBX
I/F EXTENSION

EXT 4p0 rt DPITS DPITS F CH1,2{ -

REMOTE | CPU -1/F CARD oritsEcHs,4| TO
MODEM | SERIAL SLoT#2 ik PBX

CARD PORT I/F EXTENSION

EXT 4p0|1 DPITS DPITS WF CH1,2‘

+—>

RS232C sLoT#3| VF CARD oPTSUFCHa, 4| TO
I/F PBX

I
|LED [ LED PORT

EXTENSION

POWER UNIT

Fig. 1-5. Hardware Block Diagram

A Hardware block diagram of the VPS is shown in figure 1 - 5.,

Functions of each hardware biock are explained by giving an example of the process from guidance play back
to message recording by Voice Mail Service. -

*Bell arrival (When use KX-TVS102)
Line interface has a function to detect the bell signal inputted from Tel Jack. The 16 bit Microprocessor monitors
this bell arrival through the Line Control Port periodically. When the 16 bit Microprocessor detects the bell
arrival, the Microprocessor makes the line condition into an off-hook state through the line control port.
sGuidance Play back (When use KX-TVS102, KX-TVS204)
At the same time the Microprocessor transfers system prompt data stored in the HDD in advance from HDD to a
voice buffer area in the system memory. (This system prompt data is compressed in half by ADPCM algorithm)
The Microprocessor programs the Voice Transfer logic to the play back mode. In addition, the Microprocessor
writes the play back command into FIFO on the DSP G/A. DSP monitors this FIFO periodically. If DSP receives

a playback command by FIFO monitoring, DSP starts to execute ADPCM play back. In ADPCM play back the
following processes are executed.
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System prompt data, transfered from system memory by the voice data transfer logic , is encoded to digital voice
data. In case of KX-TVS102 (then output to CODEC. The CODEC converts digital voice data to analog voice
data, and outputs to the line interfaca.) In case of KX-TVS204 (then output to DPITS I/F.). In ADPCM play back
mode, the DTMF detecting function is always activated and checks reception of the DTMF code by DSP.

*Message Recording
When DSP detects a DTMF code represented recording, it writes the DTMF code into FIFO. Microprocessor
monitors this FIFO periodically. The Microprocessor receives DTMF code represented recording messages
intermittently, then the Microprocessor programs Voice Data Transfer logic to Recording mode. The Message
recording command is written into FIFO on the DSP card. DSP receives message recording command
intermittently, DSP starts to execute ADPCM recording . In ADPCM recording, the following processes are
executed. In case of KX-TVS102 (voice data input from the line interface is converted to digital voice data by
CODEC DSP receives digital voice data from CODEC and exacutes the voice data compression based on
ADPCM algorithm.). In case of KX-TVS204 (voice data input from DPITS interface is converted to PCM data by
DSP ASIC - DSP receives PCM data from DSP ASIC and executes the voice data compression based on
ADPCM algorithm.). DSP outputs the compressed data to Voice data transfer logic. Voice data transfer logic
transmits the compressed data from DSP to system memory. Data transferred to system memory is stored in
HDD by the Microprocessor. In ADPCM recording mode, DTMF detecting function, Tone detecting function, and
VOX (silence) detecting function are always activated by DSP. The result of this detection is written into FIFO by
DSP periodically. '

*End of Message Recording disposition
The Microprocessor receives these detection results via FIFO, then detects the recording termination. (For
example the conditions of termination are to receive the DTMF code representing recording finish, detect a Busy
Tone or a detected silence situation more than a regulated period, etc.) When the Microprocessor detects a
recording, it terminates the recording disposition then shifts over to the next step, guidance play back disposition.

The functions of the module are as follows.
*HDD to store the voice data, and the system program.
*System memory to store voice data temporarily, to execute the system program.
*Voice Data Transfer logic to control the transfer of voice data between DSP to/from system memory
*DSP voice compression/decompression (using ADPCM Algorithm).

to detect and generate DTMF.

to detect Tone and generate Beep Tone.

to detect VOX (silence).

to adjust recording level. (Automatic Recording Level Control)
«Codec Analog to/from digital conversion of the voice data (for KX-TVS102).
*Microprocessor controls all of the system.

-2 -
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INSTALLATION

1. INSTALLATION REQUIREMENTS

1-1.

The VPS installation involves

» Mounting the VPS.

* Connecting PBX extensions to the VPS ports.

*Connecting a Data Terminal (VT or ASCII)

*Connecting Power to the Cabinet.

«System Programming (‘ Refer to Installation Manual)

Installation personnel should be familiar with the data format and change procedures of the PBX. For further
explanation, refer to the "Installation Manual".

Site Requirements
Install the VPS cabinet in a dust free location. Keep it separated from other equipment that may produce heat
or generate strong magnetic fields. If space permits, install the VPS in a telephone equiment room.

AC Power Requirement

It is best to power the system from a dedicated, separate circuit. If this is not possible, make sure the circuit is
free of large motorized equipment, such as copy machines, and that it is protected by a fuse or circuit breaker.
Make sure the power receptacle is grounded and within five feet of the cabinet.

Other Required Equipment

Each VPS port is connected via a modular line cord to a standard modular telephone jack connected to a PBX
extension. Each line cord'must be of sufficient length to reach between the VPS and PBX without undue
stretching or tension. Keep it separated from other cords that may generate strong electric magnetic wave.

A data terminal, used for system programing, must be available at the customer site. In addition, one RS-232C
cross cable is required to connect the terminal to the VPS.

The following is a Iiét of required equipment.

Table 1-1, Installation required equipment.

Modular line Cord 4 wire 1 cord/2 port
(male-male) ‘ (when connecting Panasonic KX-TD Series PBX extension)
2 wire 1 cord/1 port
(when connecting other type PBX extension)
Data Terminal 1
(VT or ASCIlI) _
RS-232C Cross Cable 1
Screw Driver 1
Drill 1

-13-
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2. MOUNTING THE VPS
Mounting the VPS on the Wall
The wall where the VPS is to be mounted must be able to support the weight of the VPS, If screws other
than the ones supplied are used, use the same-sized diameter screws as the enclosed ones.

To Mount on a Wooden Wall:

1) Place the template (included) on the wall to 3) Hook the unit on the screw heads.
mark the 3 screw positions.

2) Install the 3 screws into the wall.

0 s/

Wall

Drive the screw
to this position /

To Mount on Concrete or Mortar Walls:

1) Place the template (included) on the wall to mark 4) Hook the unit on the screw heads.
the 3 screws positions.

2) Drill 3 holes and drive the anchor plugs (included)
with a hammer, flush to the wall.

To the wall surface l//// Aoncrete Wall

Anchor Plug

6.4 mm
> (1/4 inch)
29mm

(1 1/8 inch) /

3) Install the 3 screws into the anchor plugs.

Drive the screw
to this posmon

-14 -
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3. CONNECTING THE PBX EXTENSIONS TO THE VPS
The VPS must be connected to PBX extension lines. If you have a Panasonic KX-TD series PBX and make
use of D-PITS integration, use a 4 conductor wiring cord. If you have another type PBX, use a 2 conductor
wiring cord. The maximum length of the wire varies according to your PBX type. Pleass refer to your PBX In-
stallation Manual. Remember the connected extension port number on the PBX. You will call it when access-
ing one of the assigned incoming call services. The following models are recommended for connecting to the

VPS:

* Panasonic KX-T30810

* Panasonic KX-T61610

¢ Panasonic KX-T123211D
* Panasonic KX-TD816

¢ Panasonic KX-TD1232

* Panasonic KX-T336100

Procedure
1. Loosen two screws on the right side of the main unit, then open the front cover in the direction of arrow @).

Note: The screws are attached to the front cover with springs so that they will not be lost.

2. Insert a screwdriver into the opening of the ferrite core and open it.

=B

@) ©
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3. Insert the modular plug of the telephone cord into the modular jack on the Port card. Let the telephone
cord through the ferrite core. Then close the ferrite core.

Telephone line modular jacks

m}mz PG\T'SIIM

KX-TVS204  KX-TVS102

¥

To extension ports of the PBX

You can use the following two kinds of Port cards in the KX-TVS200.
(No port cards are installed at the factory.)

« 4 Digital ports expansion card (KX-TVS204)

« 2 Digital/Analog ports expansion card (KX-TVS102)
¢ One KX-TVS204 (2 jacks) can support four VPS ports using D-PITS Inte-
gration mode only, and KX-TVS204 does not work under other integration
modes (INBAND Integration, None).
* One KX-TVS102 (2 jacks) can support two VPS ports under any integration
mode.

The Number of Ports VPS Cards can support

Card Type Integration Mode

D-PITS Inband/None

KX-TVS204 4 Not available

KX-TVS102 2 2

Note:  You can use only one Integration mode among D-PITS, Inband, and None.
' To set the Integration mode, please see "4.5.6.3.1 Dialing Parameters".
(Refer to Installation Manual)

* There are three SLOTs in the KX-TVS200, and 4 VPS ports are assigned physi-
cally for each SLOT, so 12 VPS ports are physically prepared in total, however
system can support only 8 ports max.

But in case you use the KX-TVS102, only the first 2 ports of the physical 4 ports
- of the card will be effective.

For example, when you'mount the KX-TVS204 in SLOT1, the VPS supports Port

1-4. But when you mount the KX-TVS102 in SLOT1, the VPS supports only

Port1 and Port2. Please see the following table for all card configurations and the

effective number of ports in each case. When the VPS administrator sets up

parameters for any port ["4.5.3 Port Service" and "4.5.6.2 Hardware-Port

Setting Refer to Installation Manual* ], please be careful to set up for the proper

port number of VPS ports.




Card Configuration (D-PITS Integration)

Pattern
No.

SLOT 1
(Port 1,2,3,4)

SLOT 2
(Port 5,6,7,8)

SLOT 3
(Port 9,10,11,12)

Total Number
of Ports

TVS8204
(Port 1,2,3,4)

4

TVS204
(Port 5,6,7,8)

TVS204
(Port 9,10,11,12)

TVS204
(Port 1,2,3,4)

TVS204
(Port 5,6,7,8)

TVS204
(Port 1,2,3,4)

TVS204
(Port 9,10,11,12) _

TVS204
(Port 5,6,7,8)

TVS204

(Port 9,10,11,12)

TVS204
(Port 1,2,3,4)

TVS102
(Port 5,6)

TVS204
(Port 1,2,3,4)

TVS102
(Port 9,10)

TVS204
(Port 1,2,3,4)

TVS102
(Port 5,6)

TVS102
(Port 9,10)

TVS102
(Port 1,2)

TVS204
(Port 5,6,7,8)

TVS204
(Port 5,6,7,8)

TVS102
(Port 9,10)

TVS102
(Port 1,2)

TVS204
(Port 5,6,7,8)

TVS102
(Port 9,10)

TVS102
(Port 1,2)

TVS204
(Port 9,10,11,12)

TVS102
(Port 5,6)

TVS204
(Port 9,10,11,12)

TVS102
(Port 1,2)

TVS102
(Port 5,6)

TVS204
(Port 9,10,11,12)

TVS102
(Port 1,2)

TVS102
(Port 5,6)

TVS102
(Port 9,10)

[ KX-TVS200
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Pattern SLOT 1 SLOT 2 SLOT 3 Total Number
No. (Port 1,2,3,4) (Port 5,6,7,8) (Port 9,10,11,12) of Ports
© TVS102 TVS102
19 4
(Port 1,2) (Port 5,6)
TVS102 TVS102
20 4
(Port 1,2) (Port 9,10)
TVS102 TVS102
21 v 4
(Port 5,6) (Port 9,10)
29 TVS102 TVS102 TVS102 g 6
(Port 1,2) (Port 5,6) (Port 9,10)
Card Configuration (non D-PITS Integration)
Pattern SLOT 1 SLOT 2 SLOT 3 Total Number
No. (Port 1,2,3,4) (Port 5,6,7,8) (Port 9,10,11,12) of Ports
TVS102
1 2
(Port 1,2)
TVS102 o
2 2
{Port 5,6)
TVS102
3 2
(Port 9,10)
4 TVS102 TVS102 4
(Port 1,2) (Port 5,6)
5 TVS102 TVS102 4
(Port 1,2) (Port 9,10) '
6 TVS102 TVS102 4
(Port 5,6) (Port 9,10)
7 TVS102 TVS102 TVS102 6
(Port 1,2) (Port 5,6) (Port 9,10)

¢ In conclusion, the KX-TVS200 can support a maximum of 8 ports in D- PITS Integration
‘mode and a maximum of 6 ports in non D-PITS Integration mode.

. —18-
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D-PITS Integration

To the Panasonic KX-TD series PBX, the VPS ports look like digital extensions.

The digital communication (2B+D}) provides two VPS ports for each Digital Station port of the PBX.

For example, when you mount two KX-TVS204 cards, you can use eight VPS ports in total by connecting
four jacks of the KX-TD1232 to four jacks of the KX-TVS200.

Note: 1. To use D-PITS Integration, the lowest jack of the KX-TVS200 must be connected to the lowest
number jack assigned as a Voice Mail Port Assignment in KX-TD series. Please see the following connec-
tion examples.

Connection Example (KX-TVS204X2)

PBX (KX-TD series) TVS200

Jack 3 Jack 4
Port 5,Port 6{Port 7,Port 8

TVS204

Jack 1 Jack 2
Port 1,Port 2 Port 3,Port 4

! TVS204

- b———> assigned as D-PITS VPS ports
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: ' Connection Example (KX—TVS102><3, D-PITS Integration Mode)

PBX (KX-TD series) TVS200
Jack 5 Jack 6
SLOT 3 Port 9,Port 10
I TVS102
A K Jack 3 Jack 4
: Jack 4 III ! SLoT 2 Port 5,Port 6
| 1
— ! TVS102
| 1
I ]
| ks [ ]
! 4 Jack 1 Jack 2
e [T | SLOTT | por 1ponz
| |
}__________________________; ! TVS102

————> assigned as D-PITS VPS ports

2. To communicate between the VPS and the PBX through D-PITS Integration,

the PBX and VPS must be programmed to work together.

Please refer to "4.5.6.3.1 Dialing Parameters" (Refer to Installation Manual)
about the VPS setting of Integration Mode, and please refer to the Installation
Manual of Panasonic KX-TD series regarding "Voice Mail Port Assignment”

on the PBX side.

-20-
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@ Inband/None Integration
To the PBX, the VPS looks like SLT sets through standard single-line(tip/ring) telephone interfaces.
Please see the following connection example.

Connection Example ( KX-TVS102X3, Inband/None Integration Mode)

PBX TVS200

Jack 11 . Jack 5 Jack 6
Port 9 Port 10

Jack 10

TVS102

Jack 3 Jack 4
Port § Port 6

TVS102

Jack 2
Port 2

TVS102

3. Connect the telephone line to the extension port of the PBX by following instructions below.

4. Close the front cover of the VPS system (and PBX if the cover is removed).
Reverse the procedure of step 1.

5. Tighten the two screw firmly,
Reverse the procedure of step 1.
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4. CONNECTING A DATA TERMINAL

For the system administration (system set-up, mailbox setup, and system diagnosis), the VT 100 or ASCI{ ter-
minal must be connected to a serial interface (EIA port) of the VPS. If using DEC VT100 or VT100 compatible
terminal, the system administrator program provides the conversational menu-driven environment. If you wish
to output reports to a printer, also connect to the VPS and the printer using the EIA port. The wiring and pa-
rameters are the same as those for a terminal. The default communication parameters of the VPS are shown
as follows,

RS-232C parameters
- Baud Rate: 9600 bps
- Word Bit Length: 8 bits
- Parity: None
- Stop Bit Length: 1 bit

Connecting RS-232C cable

Precaution  Before connecting the cable, make sure to turn off the power switch on both data
terminals and the VPS.

ElA-Port (RS-232C)

T
T

RS-232C Cable

«

To Data terminal
or Printer

|

Insert the RS-232C cable into the VPS with the connector indicating the same direction.

Printer Connection
1. Make cables so that the printer may be connected to the VPS as shown in the following chart.

Cable must be shieided and the maximum length is 2m (6.5 feet).

i
{
|
\

EIA (RS-232C) port"on EIA (RS-232C) port on
the VPS the Printer

Conn'ectlon Chart:

Circuit Signal Pin Pin| Signal Circuit
Type Name No. No.| Name Type
(EIA) : (EIA)
AA FG FG AA
BA BB,
BB BA
AB CcD
CD AB

' CB
CcC
CF
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The pin configuration of the EIA (RS-232C) connector is as follows.

Pin Signal Name Circuit Type
No. EIA | conmT
Frame Ground AA 101
Transmitted Data BA 103
Received Data BB 104
Sound CA 105
Ready cC 107

Signal Ground Data Carrier] AB 102
| Defect CF 109
Data Terminal Ready CcD 108.2

(Reference)
EIA (RS-232C)
SIGNALS Frame Ground (FG)
Connects to the unit frame and the earth ground conductor of the AC power cord.

Transmitted Data (TXD) (output)
Conveys signals from the unit to the printer (or terminal). A "Mark" condition is held
unless data or BREAK signals are being transmitted.

Received Data (RXD) (input) -
Conveys signals from the printer (or terminal).

Reguest To Send (RTS) (output)
This lead is held on whenever DSR is on.

Signal Ground (SG)
Connects to the DC ground of the unit for all interface signals.

Data Terminal Ready (DTR) : {output)
This signal line is tumed ON by the unit to indicate that it is ON LINE. Circuit DTR ON
does not indicate that communication has been established with the printer (or terminal).
It is switched OFF when the unit is OFF LINE.
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5. POWER CABLE CONNECTION
Attach the AC jack at the cord to AC inlet of the VPS.
.Before connecting the power cable to an AC outlet, make sure all other connections (RS-232C data terminal
with VPS, PBX with VPS, PBX with telephone lines) are secure, and front cover is closed firmly. Use the AC
outlet dedicated to the VPS unit.

Example:

anmaid Data Terminal

RS-232C Interface

E To AC Outlet (120VAC, 60Hz)

Extn.102
Exin.103
Extn.104
Extn.105
Extn.106

Extn.107

Extn.101

6. SYSTEM PROGRAMMING

For the details of the system programming, refer to “Installation Manual”.

. —24-—




7. STARTING THE SYSTEM

Tum on the power switch, the VPS will start up in the following sequence.

FOR KX-TVS102X3

KX-TVS200

CARD TEST ...
SYSTEM SETUP ...
1.. 2.. 3.. 4, .

.. 12..  13.. 14..

Active COs 01 2 5 6 9 10

DPIT Interface connection is Established
** ON LINE MODE **

>

FOR KX-TVS204X2

CARD TEST ...
SYSTEM SETUP ...
1.. 2., 3. 4..

1. 12.. 13.. 14..

Active COs :' 1 2 3 45 6 7 8
DPITS Interface Connection is Established

** ON LINE MODE **
>
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MEMO
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DISASSEMBLY INSTRUCTIONS

Ref. No. 1 HOW TO REMOVE THE FRONT COVER

Procedure
1

1. Loosen the two screws (A).
2. Open the front cover.
3. Slide the front cover in the direction of the arrow when removing it.

FRONT COVER

Ref. No. 2 HOW TO REMOVE THE HARD DISK DRIVE UNIT AND KX-TVS204

Procedure
1—>2

1. Remove the four screws @ . 4. Remove the screws ®.
2. Pull out the two connectors. 5. Remove the angle
3. Remove the Hard Disk Drive Unit. 6. Remove the KX-TVS204
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Ref. No.3 HOW TO REMOVE THE FRONT COVER

Procedure
1—42—+3

1. Remove the Hard Disk Drive Unit. (Refer to Ref. No.2)
2. Remove the four screws @®.
3. Remove the inside cover.

INSIDE COVER

Ref. No. 4 HOW TO REMOVE THE POWER CARD

Procedure

1. Remove the four screws @ .
2. Remove the two connectors.
3. Remove the Power Card.

CONNECTOR
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HOW TO REMOVE THE PARTING PLATE

1. Remove the three screws @ .
2. Remove the Parting Plate.

Ref. No. 5

Procedure
1—=>2—>3—>5

PARTING PLATE

HOW TO REMOVE THE CPU CARD

Ref. No. 6

Procedure

1—+2—+>3+>5—>6

CONNECTOR

1. Remove the six screws @.
2. Pull out the two connectors.
3. Remove the CPU Card.

CONNECTOR

~29—
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HOW TO REPLACE FLAT PACKAGE IC

Il PREPARATION

- SOLDER Sparkle Solder 115A-1, 115B-1
OR
Almit Solder KR-19, KR-19RMA

+ Soldering iron Recommended power is 30 W to 40 W,
Temperature of Copper Rod 662 + 50 °F (350 +10 °C)

(An expert may handie 60~80 W iron, but a beginner might
damage the foil by overheating.)

HI115 Specific gravity 0.863

(Original flux will be replaced daily.)

B PROCEDURE
1. Temporarily fix the FLAT PACKAGE IC by soldering two marked pins.

Temporary soldering point.

*Most important matter is accurate setting of IC to the corresponding soldering foil.

2. Apply flux to the all pins of the FLAT PACKAGE IC.

Soldering iron

Spaecified solder

B MODIFICATION PROCEDURE OF SOLDER BRIDGE

1. Re-solder slightly on bridged portion.

2. Remove any remaining solder afong the pins using a soldering iron as shown below.

o Solder bridge o

Sy
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1. SYSTEM SPECIFICATIONS

The Table 3-1 shows the System Specifications.

Tabie 3-1. SYSTEM SPECIFICATIONS

ITEM DESCRIPTIONS

Cabinet Wall mounted type stand-alone style

Dimension (H X W X D) 468 X 327 X 101 mm (18-7/16" X 12-7/8" X 4")

Weight 5.3 kg
Power Source AC 120V, 60 Hz
Voice Storage Capacity- 32 hours
: . KX-TVS102 KX-TVS204
Line Sapaclty ' Basic 0 ports (maximum 6 ports) Basic 0 ports (maximam 8 ports)
iné connector 4 pin moduler jack type connector 4 pin modular jack type connector
Line interface Pont-A: D-PITS/SLT Hybrid interface Port-A : CH1, CH2 D-PITS I/F
Port-B: SLT interface Port-B : CH3, CH4 D-PITS I/F
Data Terminal Interface Asynchronous RS-232C Port (25 pin Dsub connector) X 1

Data Rate: 300 up to 19,200BPS (programmable)

Operation Switches Power Switch X 1

Mode Configuration Switch X 1 (only maintenance use)

LED Power Indicator (red) X 1
Dialling Method Tone duration/Pulse (10/20 pps)
Flash time 100/300/600/900 msec (programmable)
CPC detection None/6.5/150/300/450/600 msec  (programmable)
Extension numbering 2 to 5 digits (programmable)
Pause time 1to9sec (programmable)
" Message Waiting Lamp Programmable DTMF sequence, or D-PITS data line
Number of Mailboxes maximum 1024
Number of Messages 100 per mailbox (programmable)
Personal Greeting 8 to 60 sec (programmable)
Message Length

Message Retention Time New | 1 to 30 days
Old | 1 to 30 day or unlimited

Message Length 1 to 6 min (programmable)

Reports output Mailbox list, Class of Service list,
System Service report, Call Account report,
Port Usage report, Mailbox Usage repont, FAX report

—-33-
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2. CPU CARD

The CPU card serves as the main controller of the KX-TVS200, and it incorporates a CPU (TMP68301/16 MHz:
1C301) which is 68HC000-compatible. This CPU comes with a built-in serial port (RS-232C), parallel port, timer
and interrupt controller. :

Installed as the base memory are a 4M-bit flash ROM (IC308) and 2MB RAM (IC304/305/307/309). The system
initialize program, self-diagnosis execution program and the program for booting the system from the hard drive
are stored in the ROM. The RAM is used for system program execution and voice buffer purposes.

A calendar iC (IC308) which is backed up by a battery is mounted on this card to provide time information.

The following external interfaces are provided: an IDE type hard disk interface (1 slot) enabling'up to 2 units to be
controlled, an asynchronous communication RS-232C interface (1 port) supporting transfer rates up to 19.2
kbps, an /O card expansion bus (3 slots: CN302/303/304) for connecting existing line interface module KX-
TVS102 and 4-port DPITS interface cards, and an expansion serial interface (1 slot: CN309) for connecting a
remote modem. '

The expansion bus for connecting the line interface consists of an 8-bit slave I/0 bus and a DMA data
transferable serial voice channel bus. The serial voice channel bus is an original bus which is capable of
transferring 3 kinds of serial data for 32 channels. The transfer data includes PCM data (max. 64 kbps: DPD and
UPD signals), voice data (max. 32 kbps: UVD and DVD signals), and PITS data (max. 32 kbps: UVA, UVC and
DVC signals). The PCM data is connected to the remote modem interface, and after it has been restored to
analog signals on the remote modem card, it is supplied to the modem IC to enable modem transmission. DMA
transter of the voice data with the main memory is enabled by combining it with the DMA channel.

The KX-TVS200 accommodates three 4-port DPITS cards and three KX-TVS102 modules which can be
installed in its expansion siots. Its port expandability extends up to 12 ports for the 4-port DPITS cards and up to
6 ports for the KX-TVS102 modules.

The remote modem interface is an asynchronous communication serial interface with full specifications. it has
2-bit mode switching signals, 2-bit test mode switching signals and PCM data input and output signals. The
interface enables modem communication at up to 14.4 kbps at the lowest port number assigned to the expansion
slots. The port used for communication can be selected by the mode switching signal (for each siot).

Table 3-2. SPECIFICATIONS OF THE CPU CARD

BLOCK SPECIFICATIONS DESCRIPTIONS
CPU 68EC000 compatible Running frequency : 16.384 MHz  (IC301)
RAM 2.0M byte 4Mbit Dynamic RAM X 4 (IC304/1C305/1C307/IC309)
ROM 512k byte 4Mbit Flash ROM X 1 (1C306)
INTERRUPT 10 levels hardware interrupt request notify to CPU
CONTROLLER (1C301)
TIMER ) 3 Channels for using the system management (IC301)
RS-232C IFF 1 Channels Asynchronous (300 - 19.2kBPS) (IC301)
Pararell 13 bits for using LED on/off, Rotary Switch sensing
/O Port (Ic301)
D-PITS I/F CCITT X.26 Level-2 D-PITS Protocol Control (1C303)
System Custom LSI for the all of the system timing control
Controller (1C302)
CLOCK Real Time Clock with Battery Backup (1C308)
- HDD IfFF 40pin connector X 1 connecting upto 2 Hard Disk Drives(IC301)
4 pin connector X 1
EXP. SLOT 50pin connector X 3 connecting DSP/COL module (1C302 to CN304)
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2.1 SPECIFICATIONS TABLE

BLOCK

SPECIFICATIONS

DESCRIPTIONS

CPU

68HC000 compatible

Running frequency : 16.384MHZ

ROM

512Kbyte

4Mbit Flash ROM X 1chip (256k X 16)

INTERRUPPT
CONTROLLER

10Level

#0:INTO (active Low / Level mode)

..............................................................
..............................................................
--------------------------------------------------------------
..............................................................

#9:not use (Serial I/F #0 DTR signal)

TIMERs

3 Channels

base clock=16.384MHz (= CPU clock)

RS-232C I/F

1 Channels

RS-232C Async. only (300-19.2bps)

Pararell 10

13 Bits

bit 12: Watch dog timer int

..............................................................
--------------------------------------------------------------
--------------------------------------------------------------
..............................................................
.............................................................
--------------------------------------------------------------

bit 0: RUN LED (1:LED on)

DPITS cont.

MT8952B HDLC LSI

CCITT X.25 Level-Commpatible Date

Voice cont.

VOICE-CH Controller

DMA controled 32 Voice Channel

Watch Dog

1 channel

HOST CPU Hang up Protection

Clock

MSM62428

Battery Backuped Real Time Clock

HDD I/F

IDE interface

40pin IDE connector X 1

+5V,+12V POWER CONNECTOR X 1

- 35—
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2.2 RS-232C INTERFACE
The TMP68301 has a separate 3-channel serial interface which supports full duplex asynchronous communication

(UART). In the KX-TVS200, channel 0 is used as the remote modem interface and channel 1 as the existing RS-232C
interface. Since channel 2 is not used, it is initialized only.

In terms of channel 0, modem control logic has been loaded, and CTS (clear to send), DSR (data set ready), DTR
(data terminal ready) and RTS (request to send) control is added. For further details on the remote modem interface
using this channel, refer to the next section. "

Channel 1 is used as the existing RS-232C interface and controlled only by the TXD and RXD data send/receive
signals. It is connected to the 25-pin D-sub connector as indicated below.

2.3 REMOTO MODEM INTERFACE
The KX-TVS200 has a remote modem interface which uses serial I/O channel #0 of the CPU.

it is controlled by part of the serial interface and parallel interface of the host CPU.

The voice data of the PCM voice data highway, which is supplied to the CPU circuit board from the KX-TVS102 or
KX-TVS204 line module, is converted into analog signals by the codec on the modem card and input to the modem IC.
The modem IC converts the modem signals into data using the modem communication protocol supplied from
Rockwell. The host CPU uses the serial /O port to transfer data to and from the modem IC.

Using the paraliel /O port (2 bits) of the host CPU, the connection of the line channels with the modem can be
switched. However, this switching is done on a slot by slot basis, and connection is made with the lowest channel
number of the line modules installed in the expansion /O slots. For instance, when the KX-TVS204 modules have
been installed in three slots, CH1 (slot 1), CH5 (slot 2) or CH9 (slot 3) among the 12 channels is selected as the
channe! which can be connected to the modem.

RS-232C Interface Diagram

S | O CHANNEL-1

25 Pin Dsub Connector
' Transmission Data Transmission Buffer E TXD | E E
, | Ragister Parallel-->Serial : | i Q2:TXD
| Reception Data Reception Buffer | R0 ] L 53:RXD 5
: | Register Parallel<--Serial : Ny | 5
! not use
e e e : ~ O6:DSR ;
DTR E

,,I, {> +O20:DTR |

i O7:GND

i O1:FG i
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3. KX-TVS204 (4 PORT DPITs CARD)
DSP block is loaded with masked DSP (IC109) installed with a 1.3k word RAM.
This DSP interfaces and D-PITS line.
Each DSP disposes a digital voice region data for each channel described below. Mutual transformation, voice
region digital data (64kBPS : 8bit/125us) and ADPCM data (32kBPS : 4 bit/125us), are executed. To detect a
certain tone (for example DTMF tone or call progress tone) by analyzing input PCM data and to output a certain
tone (for example DTMF tone or BEEP tone) as PCM data.
Timing Control on the DSP biock is controlied by the system controller (IC101). System controller includes
D-PITS interface, ADPCM compressed voice data transfer control between DSP and system memory, FIFO
logic.
DSP receives commands from the host CPU through FIFO (IC101), then works based on the command.
This DSP execution program is stored in the internal ROM.
The D-PITS interface logic works to input and output the information data (D channel data) received and sent
with the PBX through D-PITS with a HDLC controller (IC303) on a CPU block. It distributes voice region data
(B1,B2 channel data) received and sent by the PBX through a D-PITS to each DSP(IC109A, IC109B).
The Parallel l/O port is controlled by the CPU.
The D-PITS transceiver includes the transceiver by transistor (Q261/Q262) and receiver by converter (IC261)
and interfaces with PBX through the Pulse Trans (T291).
The 4DPITs card with 4 ports is optionally mounted on the KX-TVS200 for DPITs interfacing only. it shares the
circuit board outline with the existing DSP card of the KX-TVS102. This enables the TVS200 to share its slot
cabinet with the KX-TVS100. Along with the single circuit board design, DSPIC masking and the creation of six
circuit board layers have been implemented. The general configuration is shown in the illustration below.

paralell bus
r"’ DSPIC
serial bus' (MA SK)
¥ ssp-aa > ppirsyF [OCH!
= [‘—— }p CH2
serial bus DSP IC
(MASK)

: aralell bus’
CPU QBUFFERE: P

paralell bus

DSP IC
(MASK)

=0 CH3

DSP-G/A DPITs I/F

serial bus

v v

(MASK)

paralell bus

The KX-TVS204 has a construction in which the existing KX-TVS102 DPITs interface sections are connected through
a dual buffer system. Two DSP gate arrays and four mask DSP ICs are mounted as a result. Two ports are
provided, and by using only high/low lines, DPITs communication for two channels is enabled using a single

port, and communication for 4 channels is enabled using two ports.

The host CPU must identify the previously mentioned slot addresses and card identification addresses for .

the KX-TVS204.
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Table 3-3. SPECIFICATIONS OF THE DSP CARD

BLOCK SPECIFICATIONS DESCRIPTIONS

HOST I/F 50-pin Connector Signals X 38, +5V X2, -5V X2, GND X8

COLI/F 30-pin Connector

DSP LSt Internal RAM Running frequency : 57.344MHz (14.336MIPS)

(IC109 A ~ D) Internal ROM 1312 word X 16 (for Program/Data memory)
Serial Port 20kword X 16 (not used)
CODEC I/F | using D-PITS digital voice data infout _— |

using SLT analog voice data infout
SLAVE FIFO To communicate between Host CPU and DSP
CONTROLLER
(iICt101) Parallel 1/0 Port bit 1A-3 : not used

|A-0 : BELL-A detect when 0

OA-1: not used

OA-0: HOOK-A control (0: off-hook)

IB-3 : not used

IB-0 : BELL-B detect when 0

OB-1: not used

0OB-0: HOOK-B control (0: off-hook)

OX-3: not used

- OX-0: not used

Serial Voice Port

for ADPCM Voice Data Transfer Control
between DSP and System Memory

D-PITS interface

D-PITS Frame Formatter and Transceiver
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Table 3-4 SPECIFICATIONS OF THE KX-TVS204

BLOCK SPECIFICATIONS NOTE
HOST VF 50pin Connector Signals X 38, -5V X 2,+5V X 2,GND
Connector
DPIT I/F 4pin Moduler Port A : A ch,B ch DPITS I/F
' _ Port B : C ¢ch,D ¢h DPITS I/F
DSP X 4 PSVI8C060BPJ Running Frequency : 57.344MHz
' (14.336MIPS)
Internal RAM 1312word X 16(for program / Data memory)
Intemai ROM 20kword X 16(only program memory)
Serial I/O D-PITS PCM voice data in/out
Pararell I/O B port : not use
D port : Transfers data
SD-CODEC Port not use
3 channels ADC not use
DSP ext ROM 32Kword X 16bit not use by using masked DSPIC
DATA FIFO 4byte/channel To communicate between
Host CPU and DSP
Pararell /O Total 20bit bit 1A-3: Card Identity(always 1)
bit 1A-2: not use(detect 1)
IA/IB : Readable bit 1A-1: not use(aiways 1)
both bit 1A-0: not use(detect 1)
DSP & Host bit OA-1: not use
bit OA-0: not use
OA/OB : Writeable bit IB-3: Card Identity(always 1)
only HOST bit IB-2: not use(detect 1)
bit 1B-1: not use(always 1)
IX/OX : Accessable bit 1B-0: not use(detect 1)
only HOST bit OB-1: not use
bit OB-0: not use
bit IX-3: Card Identity bits3(0)
bit IX-2: Card Identity bits2(0)
bit 1X-1: Card Identity bits1(0)
bit 1X-0: Card ldentity bits0(0)
bit OX-3: not use (initialize to 1)
bit OX-2: not use (initialize to 1)
bit OX-1: not use (initialize to 1)
bit OX-0: not use (initialize to 1)
TIME Slot Voice Channeis Serial Voice Channel Configuration Regs.
Generator Local Time Switch To Configure-Channel Number Assin
-Source Select
PITS-I/F PITS Data Buffer. DPITS Data Trancever Channel X 1
DMA-Channel DMA Controller DMA Channels for Voice Data Transfer
DPITS-I/F 4pin Moduler X 2 Ch A H-L:Ch1,Ch2 Dpits Data Line
Ch B H-L:Ch3,Ch4 Dpits Data Line
ON-HOOK Condition Always linking to PBX ext port
OFF-HOOK Condition Always linking to PBX ext port
BELL Detect recive data from PBX
DTMF Detect recive data from PBX
Tone Detect recive data from PBX

4. KX-TVS102 (DPS/COL CARD)
Refer to the Service Manual for KX-TVS100
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5. HARD DISK DRIVE

VPS uses a 3.5" intelligent magnetic disk device as an accumulator of voice data and storage of system

program.
§ - 1. Drive Capacity

Formatted Capacity:

5 - 2. Physical Configuration

ST31276A : 1276MB
*1MB = 1X10%byles

Specification ST31276A

Disk Type Sputtered
Thin Film

Head Type Thin Film

Actuator Type Rotary Voice
Coil

Number of Disks 2

Data Surfaces 4

Data Heads 4

Servo Embedded

Tracks per Surface 4893

Buffer Size 64KB

Track Density 4973tpi

Formatted Track Capacity 43,520-
84,992bytes

Bytes per Block 512

Blocks per Drive 2,114,180

Sectors per Track (User) 85-166

Translate Universal

5 - 3. Specification Table

Drive specification

Manufacturer Seagate Seagate
Product hame Medalist 850xe Medalist 1276
Guaranteed Mbytes 850 1,275
Guaranteed Sectots 1,661,184 2,501,856

| _Byte Per Sector 512 512
Default sectors per track 63 63
Default Read/Write heads 16 16
Default cylinders 1,648 2,470
Physical read/write heads 4 4
Disks 2 2
Recording dencity (Kbits/inch) 70 88
Track density (tracks/inch) 4,300 4,973
Spindole speed (RPM) 3,811 4,500
internal data transter rate (Mbits/sec max) 23.11042.3 33.610 67.2
/O data transfer rate (Mbytes per set max) _ 16.6 ' 16.6
ATA data traster modes supported Pl0 modes 0,1,2,3,4 P10 modes 0,1,2,3,4

|__Cache buffer (Kbyte) » 120 64
Hight (inches max) 1.00 1.00

| Width (inches max) 4.02 402 .
Depth (inches max) 5.77 5.77
Typical Weight (Ib typical) 1.3 1.3
Track-to-track seek time (msec typical) 5 3
Average seek time (msec typical) 14 12.5
Full-stroke seek time (msec max) 34 24
Average latency (msec) 7.87 6.67
Power-on to ready (sec typical) 7 10
Standby to ready (sec typical) 3 6
Spinup curremt (peak) 1.25amp. (+12V) 1.20amp. (+12V)
Shock, operating (Gs, 11ms haif-sine wave) 10.00 5.00
Shock, non operation (Gs, same above) 75.0 75.0
Vibration (Gs max at 22-400Hz 1.0 (op.) 0.5 (op.)

non-recoverable errors) 8.0 (non-0p.) 4.0 (non-op.)

MTBF 300,000 300,000
CSS cycles 40,000 40,000
Service life(years) 5 5

The specifications of the hard disk drive are subject to change without notice.

— 40 -
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6. POWER SUPPLY
Power Card generates three kinds DC voitages (+5 V/-5 V, +12V), then supplies to the system.
Inside the main power supply, there is a voltage maintain circuit with big capacitor. That's why DC voltage is
supplied steadly, in spite of AC voltage going lower temporary. The maximum DC voltage supply period
by this capacitor is 300msec.
This power source asserts DC alarm signal, when +56V DC voltage goes lower than a certain threshold level.
This signal is connected to Parallel Port inside IC301 through connector, Microprocessor can always check
falling DC voltage. Power save disposition is executed when DC alarm signal assertion from power source is

detected.

Table 3-5. SPECIFICATIONS OF THE POWER SUPPLY

Characteristic Item Specification

Input characteristics AC input voltage AC 97 to 276V (muttiple)
110 to 120V £15%,
22010 240V +15%

Frequency 47 to 63 Hz
Power consumption 56 W
Leakage current Less than 3 mA (division reference)
Inrush current Laess than 40A
Efficiency 60% (typ.)
Noise connector voitage and FCC Part 15, Subject J Class B
nolse electrical field intensity Harmonic distortion supported
Output characteristics +5V
Allowable deviation +0.26V
(overall fluctuation rate)
Maximum 6.0A
Minimum 0.1A
Ripple voltage Less than 200 mVp-p
Ripple noise Less than 300 mVp-p

Overcurrent protection Short-circuiting protection;
reset by releasing the short-circuit

Variable output range 4.6t0 5.6V

Overvoltage protection Output voltags cut off
after detection of overvoltage;
reset by tuming AC power back on

-5V
Allowable deviation +0.25V
(overall fluctuation rate)
Maximum 0.5A
Minimum 0.01A
Ripple voltage Less than 250 mVp-p
Ripple noise Less than 300 mVp-p

Overcurrent protection Short-circuiting protaction;
reset by releasing the short-circuit

Variable output range Fixed
Ovarvoltage protection None
+1

Allowable deviation 0.8V
(overall fluctuation rate)

Maximum 0.5A (3.0A instantaneous maximum )
Minimum 0.01A
Ripple voltage Less than 100 mVp-p
Ripple noise Less than 200 mVp-p

Overcurrent protection Short-circuiting protection;
reset by releasing the short-circuit

Variable output range Fixed
Overvoltage protection None
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CIRCUIT OPERATIONS

1. CPU CARD

1-1. System Reset (IC310)
When the power is on, the System Reset IC (IC310) initializes the whole system. MRSTN, output from IC310, is
input to the RSIN (119 pin) of IC302. During RSIN's low period, IC302 is self-initialized and drives LRSTN
(49 pin) and HLTN (50 pin) to low order to make the extemal device initialize.
LRSTN is distributed as shown below. LRSTN should be driven in High level normally. Only when the power is
on, it is asserted in Low.

CUSTOMLS! R320

SYSTEM CONTROLLER %VDD

119 | 1C302 49 | 741 IC301 |pmcROPROCESSOR

MRSTN

IC303 | D-PITS PROTOCOL
CONTROLLER LSI

IC315

R3F1
8 W CN301-1(to HDD)

IC315

6 14 RGF2
CN302~CN304-33(to DSP CARD)

IC322

2 1g R3T7
CN309(Remote modem)

Fig. 4-2. System Reset Distribution
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more than __

4.75V /
+5V ' ov

4.6

ov

[—-— High Level

LRSTN Low Level

(HLTN)
/\—— External reset must be applied for

at least 1000 milliseconds

Timing 4-1. System Reset
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, w2 E iﬁ?’:sm: VDD
|4 M 4
30" '5P R360

180K

1000P L ;5&;2‘;'
I\ MRSTN  poyipstERE

B

hus s “W
lc;ﬂﬂ

3
¥

Fig. 4-1. System Reset Signal Flow*
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1-2. Microprocessor interface (IC301, iC302)
System controller (IC302) controls the Microprocessor (IC301) to access external resources (i.e. Memory, /O
device).
(1) Processor Clock
IC302 provides a processor clock from the LCLK (55) pin. Output of X'tal connected to IC302 is output from

the LCLK pin divided in half inside the IC302.
30.5ns

XIN (1C302-4)

XOUT (IC302-3) U%K\jﬁb/\)r\f

LCLK(IC302-55) | / \ / \

61.03ns
Timing 4-2. Processor Clock

(2) Read Cycle ,
in the read cycle IC301 outputs a valid address to A(23-1) in SO state. Then in S2 state, IC301 asserts a
signal line of ASN(59), UDSN(60), LDSN(63) and R/WM(64). IC302 decodes the condition of these signal
lines and replies to DAKN(IC302-5 pin) in needed timing (normally in S4 state). By DAKN's reply, 1C301
reads the valid data on the LD(15-0) line. (Refer to Timing 4-2).

PROCESSOR STATE | I | sol st ]s2|s3lsalss|selst|
o ] | |~ L L [1
>

LA(23-1)

ASN

LDSN,UDSN | ~ 1C301 ASSERTS

R/WN

J
———— >1C302 REPLAY
}

LD(150) : : IC301 READ FROM
Valid Data> [ EXTERNAL RESOURCE

Timing 4-3. Read Cycle
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16 Wi4s w-B3ER.

11 As R3PS
V
-

Fig. 4-3. Microprocessor Interface
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(3) Write Cycle
In write cycle IC301 outputs valid address to A(23-1) in S0 state. Then in S2 state, IC301 asserts a signal line
- ASN(59), R/WN(64). In S3 state, it outputs valid data to LD (15-0). In S4 state it asserts the signal line of
UDSN(60) and LDSN (63). IC302 decodes the condition of these signal lines and replies to DAKN(IC302 -
51pin) in needed timing (normally in S4 state). IC302 terminates write cycle by the reply of DAKN. An
External resource is controlled to take in effective data on LD(15-0) by a control signal generated from the
system controlier.

PROCESSOR STATE | sol s11s21s3|sal s5! 86! 87|
LCLK [ | L [ L1 1
LA(23-1) < ~Valid_Address > \
ASN § -
! \ 1}
RWN |\ ; S > 1C301 Asserts.
LDSN,UDSN \ —
J
DAKN \ — } IC302 Replay.
LD(15-0) < Valid Data > } IC301 outputs
to external bus.

(4) Bus Arbitration Cycle Timing 4-4. Write Cycle

The system controller (1C302) itself should access to system memory (i.e. transfer to system memory of
ADPCM Data, execution of DRAM refresh). System controller (IC302) requires the Microprocessor (IC301)

- to hand over bus ownership with asserting BRQN (IC302-52 pin). When IC301 finishes its own bus cycle, it
replies to BGTN(IC301 - 69) and hands over bus ownership to IC302. After detecting assertion of BGTN,
1C302 asserts BAKN (IC302 - 53) then executes access to system memory for itself. At that time 1C302
negates BRQN. After terminating the access to system memory, IC302 negates BGAN to hand over Bus
ownership to the Microprocessor (IC301). After detecting negation of BGAM, IC301 starts executing its own .

bus cycle. ————— BGAN NEGATED(IC302)
BG ASSERTED(IC301)

BGACK NEGATED INTERNALLY(IC301)

BR VALID INTERNALLY(IC301)
. BUS THREE STATED BUS RELEASED FROM THREE
BG ASSERTED(IC302) STATE AND PROCESSOR STARTS
$ NEXT BUS CYCLE
l \ Y

CLK '

S0 5152 83 54 8586 S7i’ 1G302 EXECUTES > 80 S1 82 53 84 S5 86 S7 80 St

-

BRGN
IC302 ASSERTS \ [ OWN BUS CYCLE

IC301 REPLAY \ /

BGAN
IC302 ASSERTS \ /
Timing 4-5. Bus Arbitration
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1-3. System ROM (IC306)
System ROM has a program to initialize the system, diagnose itself and a loading program to load the
application program from HDD to System RAM. Right after System Reset is negated, the Microprocessor
(IC301) always reads the program execution address stored in the address "00000h" of System ROM. Based on
that execution address information, IC301 starts to execute program initializing inside the system of ROM.

PROCESSOR STATE | sol st| s2]1 83184 851 s61l 871
LCLK l LT L] [ L1 |
LA(23-1) ,< Valid ROM_Address j

. 450 ‘ ~50
ROMCSN > ->| |«
(1C306-26) _
IORN
(IC306-28) \ /
~12° | 1o~
LD(15-0) D —
Valid Data

Timing 4-6. System ROM Read
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1-4. System RAM (IC304, 305, 307, 309)
An Application program is loaded to system RAM by a ROM based Program. The execution program will then
run on the system RAM. System RAM uses a 4M bit Dynamic RAM . This access timing is controlled by the
system controller (IC302). The operations of IC304 and IC305 are described here.The operations of IC307 and
IC309 are exactly the same as those of IC304 and IC305 except that the timing of the RASIN select signal differs.

(1) System RAM Read Cycle by Microprocessor .
Microprocessor executes a normal read cycle in the system RAM's Read cycle by a IC301 (Microprocessor).
IC302 (System controller) decodes the condition, then generates the dynamic RAM's read signal.

PROCESSOR STATE S0 | 81 1 82 | S3 | S4 1 S5 | S6 | S7

LCLK__ 00 l 1 | | Lt
ASN___ 00l | -
Ica01 AsserTs | IBAWN _ 00 .
UDSN__00 L
LDSN ool I
IC302 REPLAY —> [DTACKN 00 !
BGAN ___ 00!
MBASONOQ
SYSTEMRAM | IMCASN 00
CONTROL MOEN__ 00
[MUWEN 00|

COMMAND LINE
MLWEN 00|
SYSTEM RAM ADDRESS —> [MADDR 000 Valid RAM Address Valid COLUMN Address
SYSTEM RAM DATA —>[MDATA 000 % Valid Data p
BUS ARBITRATION &GNAL[BBM i :

ARE NO CHANGE. BGTN 00
—> MICRO PROCESSOR CYCLE.

Timing 4-7. System RAM Read Cycle by Microprocessor

In read cycle MRASON(IC302 - 102, memory RAM address strobe) is asserted in low in the falling edge of
the $2 state. IC303 and 1C304 take address information on MA(9-0) in MRASON falling edge. Next MA(9-0)
changes in S4 state. CASN(IC302 - 103) (Column Address Strobe) and MOEN (IC302-104) (Memory Output
Enable) are asserted in low in 84 stat's falling edge. IC304 and IC305 take address information on MA(9-0)
in CASN's falling edge. They output their own data to LD(156-0) because MOEN is asserted.

The Microprocessor takes effective data on LD(15-0) in S6 state falling edge.
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(2) System RAM Write Cycle by Microprocessor

PROCESSOR STATE

ILCLK 00
JASN Q0
Ic301 AsserTs | (BAWN 00

UDSN __ 00
LD 0

IC302 REPLAY —> [DTACKN 00|
BGAN 0

MRASONOO]
SYSTEM RAM SN _00

CONTROL
COMMAND MOEN 0

: MLW 0
SYSTEMRAMADR  —>[MADDR 000 >___Column Address Vaid __<_

SYSTEM RAMDATA —> < Wirite Data Valid . >

([BRQN ool :
BUS ARBITRATION SIGNALS (I'BG_TN 00 :

ARE NOT CHANGED.
IT IS MICROPROCESSER CYCLE.

Timing 4-8. System RAM Write Cycle by Microprocessor

In System RAM Write Cycle by Microprocessor, MRASON (IC302-102) = Memory RAM Address Strobe, is
asserted in low in the falling edge of the S2 state. IC303 and IC304 take address information on MA(9 - 0) in
the falling edge of MARASON. MA(9 - 0) varies in S4 state. CASN (Column Address Strobe) is asserted in
the falling edge of S4 state. IC303 and IC304 take address information on MA(9 - 0) in the falling edge of
CASN. I1C301 outputs the effective data to LD(15 - 0), the period from S3 state to S6 state. IC302 asserts
UWEN (106) = Upper memory write enable and LWEN (105) = Lower Memory Write Enable, in S6 state.
1C303 and IC304 take the data on LD(15-0) in the falling edge of UWEN and LWEN into the inside of
memory.

(3) Refresh Cycle by System Controller ,

In order to preserve the internal data of the Dynamic RAM used as System Memory, System Controller
(IC302) executes a bus cycle, called Refresh cycle, every 18ps. In order to execute the Refresh Cycle,
System Controller demands Bus Ownership from Microprocessor (IC301) . After receiving bus ownership
from the Microprocessor, System Controller executes Refresh cycle. After the Refresh cycle is completed,
System Controller hands over Bus Owner ship to the Microprocessor. (Refer to 1-2. (4) Bus Arbitration
Cycle). The Refresh cycle executed is called “CAS BEFORE RAS Refresh”. In case of not being executed
periodically, the Refresh cycle is hold in the Dynamic RAM. The Data is purged.

The Refresh cycle is executed while BGAN (IC302 - 563) is asserted, namely system controller is in the period
of Bus Ownership. This cycle starts from LCLK (IC302 - 55)' s rising edge after the BGAN is asserted, then is
completed during 2xLCLK. CASN (IC302 - 103) is asserted in the rising edge of R1 state. Each of them is
negated in the falling edge of R3 state and in the rising edge of R4 state. Around Refresh Cycle Arbitration
cycle is executed.
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BUS OWNER IS BUS OWNER IS
CHANGED TO CHANGED TO
SYSTEM CONTROLLER ~ MICRO PROCESSOR
PROCESSOR CYCLE® ,———— perResH cvoLe,————, PROCESSOR CYCLE @
- A\ 4 ™\

LCLK 00
ASN 00 l |
R/WN 00
UDSN 00
ILDSN 00 ! J

[DTACKN 00 | [
GA 0

[MRASONO00 L |

[MCASN 00
0

[MUWEN 00
[MLWEN 00
[MADDR 000}l |
[MDATA 000] |
[BRGN 00| l ;
[BGTN 00 L
Timing 4-9. Refresh Cycle by System Controller

-
i

(4) System RAM Read Cycle by System Controller
In time Message Delivery to the extension line, the DSP Card requires System Controller (IC302) to send the
ADPCM Data on System memory. System controller, accepting this requirement, demands Bus Ownership
from the Microprocessor (IG301). Once System controller receives Bus Ownership from the Microprocessor,
the System RAM read cycle is executed. After that System Controller hands over Bus Ownership to the
Microprocessor.

PROCESSOR CYCLE |anammarioNDO
ICPUCLK 00
ASN oof | ;
[RAWN __00; !
UDSN ool 1 | :
LDSN oo [ L | :
DTACKNOol [ 1 | '
BGAN _ 0 :
IMBASONoOOl | T 1 ;
IMCASN ool [ L T E
MOEN 00| ;

IMQWEN 00
|MLWEN 0@
[MDATA 000! , :
[BRQN 00| | :

BGTN 00 ] |

]
SYSTEM MEMORY READ CYCLE
BY SYSTEM CONTROLLER

Timing 4-10. System RAM Read Cycle by System Controller

Once System Controller rewires Bus Ownership from the Microprocessor, it asserts BGAN (IC302 - 53) in low
and executes the System - Memory Read cycle. This read cycle starts from CPUCLK's rising/falling edge
after BGAN is asserted and ends during 4xCPUCLK. . ‘

~ The System Controller outputs a destination address to MA(9 - 0) in DO state. MRASON is asserted in the
leading edge of D2 state and MA (9 - 0) switches over in D3 state of the leading edge. MCASN and MOEN
are asserted in the leading edge of D4 state. IC303 and 1C304 start outputting the data to LD (15 - 0). System
controller takes in the effective data on LD(15-0) in the leading edge of D7 state. (The data taken in is sent to
the DSP Card through the extension bus. In order to return bus ownership to the Microprocessor, System
controller negates BGAN in the leading edge of D7 state.

—-52-
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RAM Write Cycle by System Controller

In time Message receiving from the extension line, ADPCM data generated by the DSP is added to the
system RAM address information of where to transfer the DSP card. Then ADPCM data is sent to the system
controller. Receiving this information, System Controlier requires the Microprocessor to hand over Bus
ownership in order to write designated addresses. By this requirement, system controller obtained bus
ownership executed by the System Ram Write cycle.

lpo1ipzipaipapsiDelp

CPUCLK 00

%

| L L]

|

IASN 00

] | [

(RAWN___ 00
UDSN___00
LDSN _ 00
TACKN 00

o I

A 00
[MRASONOO

| L I

1
I R S
I I S

L

LC

| [ E—

JEPES SR | FAUPEpHpE IUHY (DS SR SRS NP NpupS NP S N I

il

| [ !

SYSTEM MEMORY READ CYCLE
BY SYSTEM CONTROLLER

Timing. 4-11 System RAM Write Cycle by System Controller

In Write cycle by System Controller, the output timing of MRASON, MA(9 - 0) and MCASN are the same as
the Read cycle. In Write cycle MOEN is not asserted , and MUWEN and MLWEN are asserted in D5 state. In
time, BGAN is asserted in low, System Controller outputs effective data to LD (5 - 0). This effective data is
stored in IC303 and 1C304 at the falling edge of MUWEN and MLWEN . '
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1-5. System Port
The System Port Function is provided by PIO (Parallel input Output Control) inside IC301.
System Port's functions are
sto control the Power indicator (LED)'s ON/OFF
*to read the condition of the Rotary switch
*to read the condition of DCARM (DC Alarm) input from the Power Unit.

(1) Power Indicator (LED) ON/OFF control
The Power Indicator (LED)'s ON/OFF is controlled by a IC301 - pin 52. This pin is connected to the base of
the digital transistor Q301. When IC301 - 52 is "High", between the emitter and collector of Q301, it becomes
transmissible and LED turns on. When IC301 - 52 is "Low", between emitter and collector of Q301, it

becomes non-transmissible and LED turns off.

(2) Rotary switch port
The Rotary switch is surrounded by 1C301 - pin 45 ~ pin 48.

(3) DC ALARM PORT
When Power Card detects low DC voltage, it drives the CN 305 - 5 pin to low, then informs the CPU Card of

the DC power condition. The input signal from CN305 - pin 5 is taken as DCALMN from the IC301-pin 40.
This signal normally is "High".

L 4 osuczz
i

i e

Fig. 4-6. System Port and RS-232C Interface
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1-6. RS-232C interface
The R8-232C interface is provided by SIO (Serial Input Output Controller) buiit-in the IC301.

(1) Data Format
When a data character to be transmitted is placed in the SIO, the serial interface automatically adds one start

bit before the data bits (lower order bits are output first) and the specified number of stop bits after the data bits.
When parity (even, odd) is specified in the mode register, a parity bit is inserted before the stop bit.

Mark \Startbit /D0 X_D1_X ()b( Dn__XParity bit/ Stop bit |

LSB MSB
Fig. 4-7. Data Frame

(2) Data Transmission :
The Microprocessor checks the DSR (IC301 - 37): Data Set Ready is low, i.e. terminal side's preparation for
receiving data finishes, then starts transmission. After transmitting the start bit, the transmit controller
automatically appends a parity bit and stop bit to the data character of the specified length and shifts these out
to the TxD line. When the next data character has been written to the transmit data buffer, transmission
continues with the start bit of the next data character following the stop bit of the current data.

Switchover timing for transmit data bits

SRR e o O o Y e I o

TCLK: internal Clock = Baud rate clock.

Fig. 4-8. Switchover Timing for Transmit Data Bits

(3) Data Reception
The RxD line is high when no data is in it (mark status). The beginning of a start bit is detected when the input

goes low.
For receiving, the first low sampled RXD is detected and, if the sampled data are low for four internal CLKs, this
low level is considered to be a valid start bit. The center point of the following data bits is then determined and

each data bit is sampled on the TCLK falling edge.

Sampling timing for receive data bits

mo st A X X XXX
TS (R [ | N | S | |

RCLK: internal Clock = data sampling clock.

Fig. 4-9. Switchover Timing for Receive Data Bits

{4) RS-232C Tranceiver (IC311)
The IC311 is a transceiver IC only for RS-232C. IC311 possesses a built-in DC/DC Converter and generates
10V needed for the RS-232C interface. Each terminal voltage of the DC/DC converter block is in Figure 4-6.
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1-7. Real Time Clock

(When power down)
VoD D300 Ma?23
ey

BATT301
CR2554~1Gv

\ TO IC301 _

Backup Battery
P NG« 5,681,020

\ TO IC301
TO I1C302

Fig. 4-10. Real Time Clock

The Real Time Clock is provided by IC308. IC308 is a Real Time Clock IC with a fail-safe calender to be able to
read and write from seconds. To interface with the Microprocessor four data buses=(LD<3-0>),

four address buses=(LA<4-1>), two control buses (LIORN, LIOWN) and two chip select (RTCSN MRSTN) are
needed for set the time/modification/read out.

(1) Microprocessor Read Cycle
Read timing of time data from |0308 by Mucroprocessor is shown in timing 4-12.

PROCESSOR STATE | sol st 1 s2)1s31s4lss5/swiswliswliswlsel s7l

ook LT L L L

ASN —  \

LA(4-1) < Valid__Address
MRSTN

always"High"
RTCSN \

LIORN —\

LIOWN

Hold "High" when the read cycle.

LD(3-0) Valid Data
Timing 4-12, Real Time Clock Read by Microprocessor

The Microprocessor (IC301) outputs valid Address to LA(4-1) in S1 state. System Controller (IC302) asserts
RTCSN in low. System Controller asserts LIORN to low in S2 state. To Respond to low assertion of LIORN,
the IC308 outputs the internal register corresponding with LA(4 - 1). At that time to LD(3 - 0) the
Microprocessor takes in effective data on LD(3 - 0) in the falling edge of S6 state.
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{2) Microprocessor Write Cycle
Time data’s wire timing to IC308 by Microprocessor is shown in Timing 4 - 13.

PROCESSOR STATE | sol s1 182183184l ss5|lswilswlswlswlssl s7l

NN S S N B

CPUCLK

ASN T\

LA(4-1) < Valid _ Address

RTCSN \
LIORN

LIOWN ™\
Hold "High" when the read cycle.
LD(3-0) < Valid Write Data

Timing 4-13. Real Time Clock Write Cycle by Microprocessor

The Microprocessor (IC301) outputs Valid Address to LA (4 - 1) in S1 State. System Controller (1C302)
asserts RTCSN in low. The Microprocessor outputs Valid Write Data to LD (3 - 0) in S3 state. System
Controller asserts in low in time from the rising edge of S4 state to the rising edge of S6 state. IC 308 takes
the effective data on LD (3 - 0) in the rising edge of LIOWN.
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(3) Battery Back Up Interface

IC308 has two modes: operation mode and standby mode. Operation mode is guaranteed the interface with
Microprocessor and is the condition to be able to setting time/modification/read and write.

If provided more than 4/5 of VDD voltage is relayed to the CS1 terminal (pin 20), it becomes the operation
mode. If less than 1/5 of VDD voltage is relayed to the CS1 terminal (pin 20), it becomes the stand-by mode.
By 1C308 checking time function inside IC works but the interface with Microprocessor is not guaranteed. In
this mode the consumption of the current decreases. In order to switch over these two modes (operation
mode and stand-by mode), The MRSTN signal is connected to the IC308 CS1 terminal.

VBB
(1C308-pin 24)

Shift to Stand by mode Take off from Stand by mode
—_— ———
~ 4z 4VJ
5V
T min 2V.
GND
Supplied by Li Battery
min 2us
>
2 <> | min 2us 4
MRSTN (CS1) gves 5VEB
1‘ "k GND
less than % vDD

Timing 4-14. Battery Backup

When Power goes down, MRSTN signal changes the level lower than 2/5 V,, before Vy, reaches at 4V.
When Power goes up, MRSTN signal changes the level higher than 4/5 VBB after V,,, reaches at 4V. With
this MRSTN signal, a certain switch over (operation mode and stand-by mode) is guaranteed. in order to
guarantee the checking time function of IC308 in stand-by mode, more than 2V voltage should be added to

Vee:
_This guaranteed voltage is supplied by

D-PITS Protocol Controller

the lithium battery.

1C303

R372 oo J— Y
{IC302) 2MHz [ >———25G
SERIAL 0 (icate) LOVD {}——32cDsTo A219 LAS J
(IC317) Luvoﬁ%?g& A3 10 3
(1C302) CENN TXCEN
RAXCEN DOL1S %
23 lreor D116 01
24 IveoP D21 17 L02 N
D318 103
LASTN PARALLEL
2LRST Déj 10 N > PORT
R305 5ec WD gg _g;:_____.os
R 9 o722 TR
VDD VDD _ N L 101C301
cat1 s 011 31 HDLCSN
= == cs
1 E{ 12 |LDSTB
DPINTN W Cass vss =\ to 1C301
RWN [O—— 10 1C302
to IC301

Fig. 4-11. D-PITS Protocol Controller Interface

When Panasonic KX-TD series PBX and VPS are connected, VPS adopts a Data Format and communication
protocol based on X.25 (CCITT) level 2 in order to exchange its own status and command parties between the

VPS and PBX mutually. This data communication is provided by IC303.

The DPITS Protocol Controller has two ports. The serial port transmits and receives formatted data packets and
the parallel port provides a Microprocessor interface for access to various registers in the Protocol Controller.
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The Microprocessor Port allows parallel data transfers betwen the Protocol Controller and a Microprocessor
bus. This interface consists of Data Bus (LD7 - LDO), Address Bus (LA4 - LA1), Data Strobe (LDSTB), Chip
Select (HDLCSN) and Read/Write Control (R/WN). The Microprocessor can read and write to various registers
in the Protocol Controller. The DPINTN, active Low output indicates and interrupt requests to Micrprocessor. The
interrupt request will be asserted when the packet data transmission is complete or four more packet data
receptions are confirmed.

The serial port handles bit oriented protocol structure and formats the data as per the packet switching protocol
defined in the X.25 (level 2) recommendations of the CCITT. It transmits and receives the packeted data
(information or control) serially as shown in Figure 4-12.

FLAG DATA FIELD FCS FLAG
1BYTE N Byte (n =< 2) 2 Bytes 1 Byte

Fig. 4-12 D-PITS Data Packet Format

The flag is a unique pattern of 8 bits (01111110) which defines the frame boundary. The transmit section

generates the flags and autornatically appends them to the frame to be transmitted. The receive section

searches the incoming packets for flags on a bit-by-bit basis and establishes frame synchronization. The flags
_are used only to identify and synchronize the received frame.

The data field refers to the Address, Control and Information fields defined in the CCITT recommendations. A
valid frame should have a data field of at least 16 bits.

Frame Check Sequence (FCS):
The 16 bits following the data field are the frame check sequence bits. The generator polynomial is:
G(X)=x16 +x12+ x5 + 1
The transmiitter calculates the FCS on all bits of the data field and transmits after the data field and before the end
flag. The receiver performs a similar computation on all bits of the received data and FCS fields. The result is
compared with FOB8Hsx. If it matches, the received data is assumed to be error free.

Zero Insertion and Deletion:
The Protocol Controller, while sending either data or the 16 bits FCS, checks the transmission on a bit-by-bit
basis and inserts a ZERO after every sequence of five contiguous ONESs (including the last five bits of FCS). This
ensures that the flag sequence is not simulated. Similarly, the receiver examines the incoming frame content and
discards any ZERO directly following the five continuous ONEs.

In the serial port, the formatted data packets are shifted infout serially at a rate equal to the clock frequency of
2MHz. The LDVD output is transmitted on the rising edge and the receiver samples the LUVD input on the falling
edge of the clock. The CENN controls have effect only after the current bit in the packet is transmitted/recsived.
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(1) Microprocessor Read Cycle
Read Timing intemal register of IC303 by Microprocessor is shown in Timing 4 - 15.

PROCESSOR STATE | sols1 182153154l s5|lswlswlswlswl!ssl

ok LT L L]

ASN

LA(4-1) Valid _Address

HDLCSN

RWN Hold "High"|when the read cycle.
LDSTB / n__

LD(7-0) ' < Valid Data >
Timing 4-15. D-PITS Protocol Controller Read Cycle by Microprocessor

Microprocessor (IC301) outputs Valid Address to LA(4 - 1) in S1 state while holding R/WN High. System
Controller (IC302) asserts HDLCSN in Low. System Controller asserts LDSTB High in 82 state. LDSTB is
asserted in High, R/WN is in High = read condition, 1C303 outputs the condition of internal register corre-
sponds with LA (4 - 1) at that time to LD (7 - 0). Microprocessor takes in effective data on LD(7 - 0) in the
falling edge of S6 state.

(2) Microprocessor Write Cycle
Write Timing intemal register of IC303 by Microprocessor is shown in Timing 4 - 16.

PROCESSORSTATE | sol st |1 s21 83|84 ssiswiswiswiswl! sel 87|

oovok LT I O L]

ASN —

LA(4-1) Valid Address

HDLCSN

R/WN

LDSTB

LD(7-0) < Valid Data >

Timing 4-16. D-PITS Protocol Controller Write Cycle by Microprocessor

Microprocessor (IC301) outputs Valid Address to LA(4 - 1) in S1 state. System Controller (IC302) asserts
HDLCSN in Low. Microprocessor asserts R/WN in Low = Write in S2 state, then from S3 state it outputs an
effective data to LD (7 - 0 ). System Controller asserts from the period of the rising edge in S4 state to the
rising edge of S6 state LDSTB High. IC303 takes in the condition of LA (4 - 1) in the rising edge of LDSTB and
writes on the internal register effactive data corresponds with LA (4 - 1) internal register in the falling edge of
LDSTB.
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(3) D-PITS Transmit/Receive Timing

| |
2MHz
CENN |
LDVDN
LUVDN

——

500ps

|

Timing 4-17. D-PITS Transmit/Receive

D-PITS Transmit/Receive Timing is shown in Timing 4 - 17.

D-PITS transmit data (LDVDN) shifted out from IC303 in the rising edge of 2MHz is sent out though 1C319 to
the DSP card. D-PITS reception data (LUVDN) input from the DSP card is input though IC319 to IC303, then
sampled in the falling edge of 2MHz. While an effective D-PITS data exists on the signal line of LDVDN and
LUVDN, CENN is asserted in low by the System Controller (1C302).

CENN is asserted by system Controller in the falling edge of 2MHz, and negated in the falling edge after 8
clock cycles. IC303 shifts out effective transmit data to LDVDN in the rising edge of 2MHz. Effective transmit
data is from the rising edge of 2MHz right after CENN is asserted to the rising edge right after CENN is
negated. Moreover, IC303 samples an effective reception data from the falling edge of 2MHz right after
CENN is asserted to the falling edge right after CENN is negated on LUVDN in the falling edge of 2MHz. Data
Packet is input and output every 8 bits to the Protocol Controller. The cycle is 500ps.

1-9. Hard Disk Interface

|
1
1
1
i
i
1
1
|
4

CNIDY
doein 0 1rv
reo |
OMARG ]

Fig. 4-13. Hard Disk Interface
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The Hard Disk Drive used in the VPS installs an intelligent interface built-in disk controller. CPU Card's Interface
circuit is shown in Figure 4 - 13. The Hard Disk interface allows parallel data to transfer between the Hard Disk
Drive and a Microprocessor bus. This interface consists of a Data Bus (D15 - D0), Address Bus (A2 - A0), Chip
Select (CS0, CS1) and 6 control signals (IOR, IOW, IRQ, 1016, HDRDY, RESET). The VPS does not use
HDRDY and 1016 signals. The Hard Disk Interface Connector's pin Assignment is shown in Table 4 - 1.

Table 4-1. Hard Disk interface Pin Assignment

Pin No. Signal Name Pin No. Signal Name
01 -HOST RESET 02 GND
03 +HOST DATA 7 04 +HOST DATA 8
05 +HOST DATA 6 06 +HOST DATA 9
07 +HOST DATA 5 08 +HOST DATA 10
09 +HOST DATA 4 10 +HOST DATA 11
11 +HOST DATA 3 12 +HOST DATA 12
13 +HOST DATA 2 14 +HOST DATA 13
15 +HOST DATA 1 16 +HOST DATA 14
17 +HOST DATA O 18 +HOST DATA 15
19 GND 20 KEY
21 +DMARQ 22 GND
23 -HOST IOW 24 GND
25 -HOST IOR 26 GND
27 +IOCHRDY 28 +CSEL
29 -DMACK 30 GND
31 +HOST IRQ14 32 +HOST 1016
33 +ADDR1 34 +HOST PDIAG
35 +ADDRO 36 +ADDR2
37 -HOST CRO 38 -HOST CR1
39 -DAST 40 GND
(1) Hard Disk Interface Signals Descriptions
Signal Name Pin No. Input/Output Explanation
-RESET 1 (0] Reset signal from host system.
i Power source of host system turns on, becomes active.
GND 2, 19 o) Ground
22,24
26, 30
40, 43
DATAO- 15 3-18 /0 16 bit mutual direction data bus. Low-ranking 8 bit (DATA O -
7) is transferred when it gains access to registers except for
the data register and ECC data inside the data register.
KEY 20 Key pin to prevent cable connector from incorrect insertion.
Pin on drive side is broken off and removed, then inserted in the
pin on the cabile side.
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Signal Name Pin No. Input/Qutput Explanation

-10W 23 0] Write strobe signal. When drive select signal (-CS0.1) is
active, data on data bus is written in the register inside drive
by theTrailing Edge. ‘

-10R 25 (0] Read strobe signal. When drive select signal (-CS0.1) is
active, data inside the register is output onto the data bus
with low active, then it is read into the host system with
Trailing Edge.

IRQ 31 | interrupt signél to host system. It is active when drive is
selected, and -IEN (Interrupt Enable) inside flexed disk
register is active. Generated interrupt phenomenon or not it
becomes high- impedance status except when the above
condition occurs. IRQ signal is reset when host system reads
status register or command is written in the command
register.

RESERVED 21,27 Reserve Signal. Non-connecting condition.

28,29
4

-1016 32 | The signal (Open drain) informs the 16 bit data transferred
mode (16 bit data register is gained access). (Not used)

-PDIAG 34 J/o] Used to inform master drive of the existence of slave drive
and to receive and send the result of the diagnostic com
mand between the master and slave drive. (Not used)

A0, A1, A2 35,33,36 | O Address decode signal of internal register.

-CS0 37 0] Chip select signal. To select one group within two internal
register groups. '

-CSt 38 O Chip select signal. To select one group within two internal
register groups.

-DASP 39 i During drive access (from receiving command to command
end), it becomes active. Used to drive external LED.
Composing Master/slave, it is used to inform master drive of
the existence of the slave drive. (Not used)

+5V (LOGIC) 41 0] Power source of logic group * analog group

+5V (MOTOR) 42 o) Power source of motor driving.

* The signal from drive to host system is | (Input), from host system to drive is O (output).
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(2) Microprocessor Read Cycle
Read Timing from the internal register of the Hard Disk by Microprocessor is shown in Timing 4 - 18.

PROCESSOR CYCLE |so|st|s2|s3|salss|swisw]se]| s7 |

CPUCLK 00}l | I N OSSN AU e S e O e A e Y e BN
N I
HDENN 00 i
[LDDIR__00 ‘
IOWN 00| :

R 0 [ |
HDCSON 00
HDCSIN 00
A0-A2 00
DO-D15 00 ! Valid Data

Timing 4-18. Hard Disk Read Cycle by Microprocessor

Microprocessor (IC301) outputs Valid Address to A(2 - 0) in S1 State. System Controller (IC302) asserts
either HDCSON or HDCSIN. System Controller asserts IORN low in S2 state. Hard Disk outputs the
condition of internal register correspondence with A(2 - 0) IORN in time IORN is asserted to D(0 - 15). The
Microprocessor takes effective data on D(15 - 0) in the falling edge of S6 State. In Read Cycle, IC312/IC313
(L5245 Bus Tranceive) is the Control Signal. HDENN (IC312/IC313, pin 19) is asserted in low in the period
from S1 state to S7 state. LDDIR (IC312/IC313, pin 1) is asserted in low.

(3) Microprocessor Write Cycle

Wirite Timing to the intemal register of the Hard Disk by Microprocessor is shown in Timing 4 - 19,

PROCESSORSTATE | solst s21s31s4]1sslswiswissIs?z | |

ek J L L LI LT 1L I LT
ASN A /S

HDENN \ /
LODIR _— 7 |

IOWN

IORN

HDCSON ———\

HDCSIN

AO-A2 Valid Address >
DO-D15 < Valid Data >

Timing 4-19. Hard Disk Write Cycle by Microprocessor

Microprocessor (IC301) outputs Valid Address to A(2 - 0) in S1 State. System Controller (IC302) asserts
either HDCSON or HDCSIN. Microprocessor outputs effective written data onto D(15 - 0) in the period from
S3 state to S7 state. System Controller is asserted in low in the period from the rising edge of S4 state to
rising edge of S6 state. Hard Disk takes effective data on D(15 - 0) inside by the rising edge of IOWN. In
Write Cycle HDENN(IC312/IC313 - pin 19) , Control Signal of IC312/IC313 (LS245 Bus Transceiver), is
asserted in low in the period from S1 state to S7 state. LDDIR (IC312/1C313 - pin 1) is asserted in low in the
period from S2 state to S7 state.
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4) Attaching a Data Cable to the Drive

40-Pin
Task File interface
Data Connection

(typically indicated by a
colored stripe on the data cable)

5) Attaching a Power to the Drive

signal
+12 Volts
GND
GND
+5Volts

The jumper settings differ
according to the hard disk drive
used. For details, refer to the

Jé o
. specifications manual of the
Standard 4-pin hard disk drive.
Pwer Connecthor

6) Setting the Drive's Jumpers (Manufactured by SEAGATE, ST31276A)

Master/Standalone Slave
D1 Do D1 Do

(2] [4]| (8] 2] [4 &
ol &l E [l (8 (8

- Jumper

Here is how you can set these jumpers. Pins described as "resered” should not be used.
D1(Pins 384) | DO(Pins 586) | Desciption

Open Open Slave

Open Closed Master

Closed Open Cable Select enabled

Closed Closed Master W/forced Slave present
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7)Setting the Drive's Jumper (Manufactured by SEAGATE, ST3850A)

4-pin
power connector

D ® @ @) a— Circuit board

| t— +8V
+5V return
+12V return

Pin 1

40-pin
- ATA interface .
connector 8-Pin
master/slave jumper block

e84

o000

2468

B9 2 | Spare jumper

s & oI | The drive is the slave
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1-10. Extension Bus (DSP Card Interface)
The Expansion Bus has two ports. The serial port transmits and receives the voice data and the paraliel port
provides a Microprocessor interface for access to various registers in the add-in card. The CPU Card distributes
the Bus signals to 3 expansion connectors (CN302, CN303, CN304).

(1) Add in Card Selection Signals
The CPU Card provides these connectors Slot ID Signal composed by S(2 - 0). SL(2-0) is used in case of
gaining access to add-in Card mounted by Expansion Connector, to select a card from others. The Add-in
Card mounted to Expansion Connector compares the value of SL(2 - 0 ) provided from the connector with a
part of destination address = ESA(2 - 0) provided by Microprocessor. The result of the comparison is consid-
ered by the add-in card condition of card selected. In this VPS, "000" for CN302 = slot 1, "010" for CN303 =
slot 2 and "100" of slot IC = SL(2 - 0) for CN304 = slot 3 are provided.

CN302 CN303 CN304

SL(2-0) add-in Card ) add-in Card add-in Card
Compare : Not Compare Card Compare Not
logic Selected logic Selectad logic Selected
001 001
ESA-0) —2!

Fig. 4-14. Card Selection Logic for the Expansion Bus

(2) Microprocessor Port
The Microprocessor Port allows 8 bit parallel data transfers between the various registers on the add-in card
and a Microprocessor on the CPU Card. This interface consists of a Data Bus(DB7 - DB0), Address Bus
(AB6~AB1) Card Select (SL(2-0), ESA (2 - 0), IOSN), 2 Control Signals (LDSN, RWN) and 3 miscellaneous
signals (SRSTN, IORDY, INTON, SCLK). Table 4 - 2 describes the Microprocessor Port.
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Table 4 - 2. Microprocessor Port of the Expansion Bus

Signal Name Input/Qutput Explanation

DB (7 -0) 110 v 8 bit bidirectional Data Bus.
This data bus allows data transfer between /O portin the
add-in Card and a Microprocessor.

AB (06 - 01) 6 bit output Address Bus.

These bits address the various registers in the add-in card.
They select the internal registers in conjunction with card
select and control signals.

ESA (2-0) 3 bit expansion Slot Address Bus.
These bits address one expansion Slot within other
expansion slots.

3 bit expansion slot identity output.
These bits are given to each expansion slot.
It shows a unique slot number.

Card Select output.
This is an active low output, enabling the read or write
operation to various registers in the add-in card.

Lower byte Strobe output.
This output activates the Address Bus and RWN output and
enables data transfers on the Data Bus.

Read Write Control output.

This output controls the direction of data flow on the data bus.
When High, the /O buffer acts as an output drive and as an
input buffer when low.

System Reset Qutput.
This is an active low output, resetiing all the registers in the
add-in card.

interrupt Request input.(Open Collector)
This active low input notifies the controlling Microprocessor of
an interrupt request.

10 Data Ready input (3 state)

This active High input indicates the current bus cycle is
complete. if the add-in card negates this signal at the current
bus cycle, when the Microprocessor addresses the slower
device on the add-in card, the current bus cycle waits until
IORDY asserts to High.

System Clock output.
This clock output is the same as SPUCLK (12.288MHz).
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Fig. 4-15. Expansion Bus Interface
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(3) DSP Card Read Cycle By Microprocessor
Read Timing of the DSP Card by Microprocessor is shown in Timing 4 - 20,

PROCESSOR STATE | sols1|s21s3isalss|lswlswiswiswl!sel s7|

et~ I N I I e Y s I e
ASN N\ /T
ESA@2-0) < Vaiid _Address >
AB(6-1) | < _Valid__Address >
IOSN T\ e
RWN Holding "High" while the read cycle

LDSN N /S
SDENN N\ [

Holding "Low" while the read cycle
LDDIR

DB(7-0) < ValidData >

Timing 4-20. DSP Card Read Cycle by Microprocessor

The Microprocessor (IC301) outputs Valid Address to ESA (2 - 0) in S1 State. System Controller (1C302)
asserts IOSN in low. Microprocessor holds RWN High, asserts LDSN in low, in the period from the rising
edge of S2 state to the falling edge of S6 state. DSP card outputs the register condition corresponding with
AB (6 - 1) and ESA (2 - 0) to DB (7 - 0). Microprocessor takes effective data on DB (7 - 0) in the falling edge
of S6 state. In Read Cycle SDENN (pin 19), control signal of IC318 (LS245 - Bus Tranceiver) is asserted by
system controller in the period from S1 State to S7 State in low. LDDIR (1 pin) is asserted in fow.
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(4) DPS Card Read Write By Microprocessor
Write Timing of DSP Card by Microprocessor is shown in Timing 4 - 21.

Microprocessor (IC301) outputs Valid Address to AB (6 - 1) and ESA (2 - 0) in S1 State. System Controller
(IC302) asserts IOSN in low. Microprocessor asserts RWN in S2 State in low, and outputs write data from S3
state onto DB (7 - 0). Microprocessor asserts LDSN in lo w in the period from the rising edge of S2 state to the
falling edge of S6 State. DSP card takes effective data on DB (7 - 0) in the rising edge of LDSN. In Write
Cycle SDENN (pin 19), control signal of IC308 (LS245 - Bus Tranceiver) is asserted by the system controller
in the period from S1 State to S7 State in low.

PROCESSOR STATE  solst!ls21s3ls4]lssiswliswiswiswl|sel szl
cuok ] L L L L L]
ASN N\ /S
ESA(2-0) < Valid _Address >
AB(6-1) < ' Valid _Address >
IOSN A\ ‘ /
RWN N\ ' /-
LDSN TN\ /S
SDENN N\ [
LDDIR I 4 \__
DB(7-0) < Valid Data >

Timing 4-21. DSP Card Write Cycle by Microprocessor
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(5) Overview of the Serial Voice Port
Voice Port lessens the connecting signal line between the CPU and DSP Card. This time-share serial bus
is designed to realize transmitting sufficient data in its performance. The Control section on the host (CPU)
side is the master controller and the control section on the DSP card side is the slave controller.

Data for two kind of 32 channels passes through on this bus. Data types are ADPCM VOICE Data (32kBPS/
CH) and D-PITS Data (max 32kBPS/CH). The Time slot passes through individual data called VOICE
Channel and PITS Channel.

sVoice Channel
Voice Channel is a serial bus with bit rate : 2MHz and practice data transfer ability : 32 kBPS, and each
individual channel is in the 32 time- share. Normally ADPCM compressed voice data is passing through.

DMA data transfer method is offered by Voice Channel. The cooperation DMA channel inside the slave

controller and bus masterlogic inside the master controller makes it possible for DMA data between the voice
buffer inside the controller and host memory to transfer.

DSP CARDs

MASTER CONTROLLER
on HOST CARD
(Data)

‘ [DMABUF] [P<S} S<P—{VBUF|
DVD -»

[OMABUF] [F>S} §>P|—{VBUF
(Addr.)
[ADBUF] [P<S] ; S<P}—DMAG
, (Com'd)
BUS MASTER DMA CHANNEL|
CONTROLLER ! & Com'd I/F

SLAVE CONTROLLER

(Com'd)

Fig. 4-16. Voice Channel on the Voice Port
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In DSP/COL Card Module, voice Band digital data is received from the circuit : T-R line is input by DSP, and
DSP executes voice data's ADPCM compressing disposition. Compressed ADPCM data is stored in the
voice buffer inside the slave controller by DSP. Voice Channel transfers DMA to host memory by the speed
of 32kBPS/channel.

In time recording disposition (voice compression) ADPCM data stored by DSP in the voice buffer inside the
slave controller, data transfer and address information, and DMA channel inside the slave controller, are
output to the voice channel. Based on this information, master controller drives inside its bus master logic,
holding CPU, then stores ADPCM data input from Voice Channel on host memory. '

In play-back disposition, ADPCM data on host memory is stored in the voice buffer inside the slave controller
from the voice channel. ADPCM data inside the voice buffer is restored to voice band digital data by DSP,
and sent out to the line : T-R line.

In this playback disposition, data transfer information and address information generated by the DMA
channel inside the slave controller are output to the voice channel. Based on this information, master
controller drives in its bus master logic, holding CPU, then transfers ADPCM Data from host memory to the
Voice channel buffer inside master controller. The data stored in the Voice channel buffer is transferred to the
VOICE channel buffer inside the master controller through the voice channel. DSP takes over ADPCM from
this voice buffer.

*PITS channel ,
PITS Channel is a time-share bus of 2MBPS and 16 bitx32channels. It realizes transmitting data between D-
PITS buffer inside the slave controller and HDLC controller on the CPU card. The data, sent and received in
D-PITS buffer inside the slave controller through the PITS channel, is sent and received by the PBX through
interface logic.

DSP/COL CARD MODULEs

CPU CARD [

D-PITS PROTOCOL I
.CONTROLLER (1C303) SLAVE CONTROLLER (IC101)

<UVvD
pirs | (P<ST S<P Rx D-PITS
FIFO DVD-> interface
REGS | [FosH—— 5P logic
SYNCN->

PITS TIMING Timing Gen.
CONTROLLER & Com'd IF
in1C302 :

Fig. 4-17. PITS Channel on the Voice Port
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When receiving and sending D-PITS data, data transfer between the D-PITS protocol controller (IC303) on
the host card and the PITS buffer inside the slave controller (IC101) is realized. PITS control logic inside the
master controller (IC302) controls the receiving and transfer timing of the D-PITS protocol controller on the
host card. The data channel component is extracted from the D-PITS data received from the circuit line by
interface logic, then stored in the PITS-RX buffer inside the slave controller. D-PITS data stored in the PITS-
RX buffer inside the slave controller is input in the D-PITS protocol controller on the host card through the
PITS channel. The PITS-RX buffer size inside the slave controller is 8 bit.

D-PITS data to be sent out from the circuit line is stored in the PITS-TX buffer inside the slave controller from
the D-PITS protocol controller through the PITS channel. D-PITS data stored in the PITS-TX buffer is
symbolized by interface logic and output from the circuit line. The PITS-TX buffer size inside the slave
controller is 8 bit.

(6) The Frame Format of the Voice Port
Voice Port is composed by five lines, SYNCN (Synchronization pulse) directs master controlier * slave
controller (down road), BCLK (Bit Clock), DVD (Download-Voice-Data), DVA (Download-Voice Address) and
DVC (Down load-Voice command), two signal lines, and UVD(Upload-Voice-Data) directs master controller
(up load) and UVC (Upload-Voice-Command).

Master controller outputs frame pulse (SYNCN : 2kHz) and Base Clock (BCLK : 4.096MHz) to the slave
controller for synchronization.

Voice Port is 500us/32 channel time share bus, synchronized with SYNCN generated from the Master
Controller. One frame of the voice port is 500us and VOICE/PITS DATA of 32 channels pass through time
share. VOICE/PITS DATA maximum 1x32 channel/frame can pass through one frame period. Each VOICE
Channel/ PITS channel is composed of 488ns/bit (2.048MHz) x 16bit (=7812ns), the arrangement of each
channel is from the head VOICE channel:0, PITS channel:0, VOICE channel:1, PITS channelt, ..., VOICE
channel:31, PITS channel :32.

1
SYNC (2kHz) v
R I

N P
16 bits/channel I | 488.28ns
PITSDataFormat (MsB| 14 [ 13 [12| -+ - [ 3] 2] 1 Jiss|

VOICE DataFormat [MSB| 14 |13 |12 [ --- [ 3] 2 [ 1 Jiss]
16 bits/channe! | 488.28ns
<—

sl

Fig. 4-18. Voice Port Timeslot Assignment
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Host CPU programs the slave controller. The slave controller assigns the channel which can be used. Time
slot logic inside the slave controller, corresponds with this channel assignment, decides the channel slot
available for itseif and make required control signals from the frame pulse and 4MHz clock.

in VOICE channel, down load timing is behind the time for 64 bit (31.24usec) in regard to up load timing.
Voice channel offers a DMA transmitting method. For this reason, command reception of the master com-
mand and latency for direct memory access are added.

In case of down loading play back data from the host memory to the DSF card using DMA data transfer; eg,
VOICE data, responded to DMA data transfer command up-loaded in CHO, is down loaded in the

timing of CH2. VOICE channel defines each channel, up-loaded at the time SYNC is being asserted, as CHO,
thereafter, CH1, CH2,...CH31.

PITS channel has no DMA data transfer function. Referring to external-fixed HDLC controller and interface,
up load channel and down load channel are the same timing.

cHo | oMt | cH2 | ocH3 | cHa | cHs | cHe CH7

l
SYNC
hl

UVA | voo [ Poo] vo1] Po1] voz]Poz | vos ]| o3| vos | Poa | vos | Pos |

uvc  [voo [Poo] voi ] Po1] voz [ Poz2]voa]Pos| vos | Pos ] vos | Pos |

uvp | voo [ Poo [ voi [ Po1] voz]roz | voa]ros| vos | Pos] vos [ Pos |

ICmd ReceivelDMA Processl DT Transfer I I | | |

DVC [voo | Po2 ] vo1 [ Pos ] voz [ Po4 | voa | Pos | voa | Pos [ vos | Po7 |

DVD ['voo | Po2 [ vo1] poa| voz [ Po4 | vos | Pos | voa | Pos | vos | Po7 |

Fig. 4-19. Voice Port Frame Format

(7) The Data Format of the Voice Port
*VOICE CHANNEL Data Format

Format of the VOICE channel in up load channel is defined as follows.

b15 _ bi4  b13  bi2 b1l - - - b8 b7 <+ b0
UVC FORMAT [ FLAG [DMARQ|VDDIR|DMATC| DMA ADR <20-17> always 1 |
b15 bo
UVA FORMAT | DMA ADR <16-1> ]
b5 bo
UVD FORMAT | DMA UPLOAD DATA <15-0> |

Fig. 4-20. Voice Channel Upload Data Format
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FLAG bit of command channel is a signal that indicates the DMA channel inside the slave controller to start
transmitting effective data and Low assent.

DMARQ bit is a DMA request signal, against the DMA channel inside the slave controller. It asserts when
DSP on the DSP card requests host memory to transfer DMA data and it is in Low assert. The Master
controller motivates the DMA data transfer process for the channel and its main bit is asserted.

DMATC bit is a TC (Transfer Complete) signal asserted when the number of times the DMA channel inside
the slave controller executed, reaches the regulated number of times and low assert. This bit is asserted only
once when it reaches TC, this bit is latched the inside master controller and informed to the host CPU as a
DMATC intrusion.

DMA ADR(20 - 1) bit, divided in the command and address channel, is an address on system memory
existing as ADPCM data.

DMA DATA (15 - 0) allotted to the data channel is up load data to be a DMA object. This data is ADPCM voice
data to be stored in system memory, compressed on the DSP card.

The mode of DMA can be divided into two groups because of the direction of the DMA transfer. -

First, in the case of the DSP card ' host memory; data is transferred from a 16 bit voice buffer inside the
slave controller to a DMA data buffer inside the master controller. The Slave controller is asserted as DMARQ
to command channel, DMA address is placed on the address channel, and data is placed on the data
channel. Then these are transferred to the master controller. Master controller stores transferred command/
address/data in a DMA buffer temporary, then requires the host CPU to hand over Bus Ownership. When
host CPU releases, the bus master controller executes a transfer from DMA buffer to host memory.

Second, in the case of host memory ’ /O card, data is transferred from a 16 bit DMA data buffer inside the
slave controller to a voice buffer inside the I/O card. Slave controller is asserted as DMARQ to the command
channel, DMA address is placed on the address channel, then these are transferred to master controller.
Master controller stores transferred command/address/data in a DMA buffer temporarily, then requires the
host CPU to hand over Bus Owner ship. When host CPU releases, the bus master controller reads data from
the host memory, in the next phase through up load bus transfers data to slave control.

Mode phase of the VOICE channel by up load command is as follows.

TYPE OF UPLOAD COMMAND
DWAIT | DMARQ | VDDIR | DMATC FUNCTION

0 0 0 1 HOST — IO CARD DMA Request
I/0O CARD — HOST DMA Request
HOST — I/O CARD DMA Request with TC flag
I/O CARD — HOST DMA Request with TC flag
idle State

Format of down load channel is defined as follows.

bis_ bl4  b13
DVCFORMAT | FLAG| DTENR | always 1

b15
DVD FORMAT | DMA DOWNLOAD DATA <15-0>

Fig. 4-21. Voice Channel Download Data Format
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The Down load channel has only a command channel and data channel.
FLAG bit of the command channel is a signal indicating the master controller to start effective data transfer, and

low assert.
The meaning of DTENB bit differs with the direction of data transfer.
In master controller'slave controller direction transfer; it is indicated that data on the data channel sent by the

master controller is the same as the data on the host memory requested from the DSP card.
Slave controllermaster controller direction controller, it is indicated that effective data sent from the slave

controlier is stored in system memory. This bit is low assert.

DMA transfer direction is host ' DSP card; the effective data should be transferred from a 16 bit DMA data buffer
inside the master controller to a voice buffer inside the slave controller. Master controller stores DMA address
sent from the DMA channel inside the slave controller together with a DMA request in the DMA buffer
temporarily, then requ‘ires"host CPU to release bus. When host CPU releases, master controller reads data from
host memory, then transfers effective data to the slave controller through the down load channel in the following

phase.

Motion phasé of VOICE channel by down load command is as follows.

TYPE OF DOWNLOAD COMMAND

START | DMAEN | FUNCTION
0 0 Requested DMA Transfer Succeed -

1 X idle State

- *PITS CHANNEL data Format
PITS channel uses only data line and its format is defined as follows.

b5 b8 b7 bo
DVD FORMAT | D-PITS DOWNLOAD DATA <7-0> | not defined |

UVDFORMAT |  D-PITSUPLOAD DATA<7-0> | not defined |

DATA (7 - 0) allotted to the down load channel indicates D-PITS DATA to be sent to the PBX, DATA (7 0)
dlotted to the up load channel indicates D-PITS data received from the PBX.
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1-11. Remote Modem Interface(Future Option)
The KX-TVS200 has a remote modem interface which uses serial I/O channel #0 of the CPU.
General diagram of remote modem interface.

s SI10 CHANNEL-0_ ...REMOTE MODEM OPTIONCARD_ ______ .
: — i PTXD i
! Transmission Data —| Transmission Buffer L y MODEM IC !
!| Register Parallel serial ! '  ROCKWELL ROM !
5 ; ; i[ RCV144ACF :
‘ . : | OR :
| Reception Buffer - |, RxD ; RAM -
i : . L —— ]
i| ReceptionData  {— Parallel serial : ; RCV28BACF ;
! Reguster i ! '
§  C1s |
§ Modem Control ﬁ%& E
i Circuit AL LS ;
| I mts s
MCNT(1:0) E i

KX- KX- KX- ol i
TVS204] [TVS204| [TVS204 : ;
KX- KX- KX- 2 5
Tve102| (TVS102) |TVS102 (P10 | MMODE(1:0) :[Channel pulse i
'! generator '

U/AN g U/AN E

T T_ UPD(PCM DATA) g ;
DPD(PCM DATA) E 5

....................................................

The remote modem option card is configured as shown in the figure above. It is controlled by part of the serial inter-
face and parallel interface of the host CPU.

The voice data of the PCM voice data highway, which is supplied to the CPU circuit board from the KX-TVS102 or
KX-TVS204 line module, is converted into analog signals by the codec on the modem card and input to the modem
IC. The modem IC converts the modem signals into data using the modem communication protocol supplied from
Rockwell. The host CPU uses the serial I/0 port to transfer data to and from the modem IC.

Using the parallel I/O port (2 bits) of the host CPU, the connection of the line channels with the modem can be
switched. However, this switching is done on a slot by slot basis, and connection is made with the lowest channel
number of the line modules installed in the expansion I/O slots. For instance, when the KX-TVS204 modules have
been installed in three slots, CH1 (slot 1), CH5 (slot 2) or CH9 (slot 3) among the 12 channels is selected as the
channel which can be connected to the modem.

w1 law or A law can be selected for the codec using the parallel I/O port (1 bit) of the host CPU. The host CPU must
select u law or A law in synchronization with the selection of the country code.

The modem test mode can be selected using the parallel I/O port (2 bits) of the host CPU. The test modes include
the analog loop test mode and remote digital loop select mode. Reference should be made to the Rockwell
RCV288ACF/RCV144ACF Specifications Manual for further details.

The power-down control of the codec is linked with the off-hook signal (OH) which is output from the modem IC. The
host CPU must input the appropriate command using the serial I/O port so as to exercise control in such a way that
the power to the codec is turned on when the modem is used.

The parallel I/0 port for controlling the modem is now described.

The port for connection with the modem is set using parallel I/O bits 2 and 3.
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Signal Name
P10 bit(2):MMODEO 0
PIO bit(3):MMODE1 ‘ 0
connection channel not use

The modem test mode is set using parallel /O bits 9 and 10.
The x law or A law is selected using parallel I/O bit 8.

Signal Name
PIO bit(9):MMODEO 1 1

PIO bit(10):MMODEH1 0 1

Test item Remote not use
digital loop not use
PIO bit(8):U/AN 1
plA-> H A

The modem specifications are given below. This optional remote modem uses a modem IC in the ICRCV XX X XACF
series made by Rockwell. This IC is pin-compatible with 14.4 kbps and 28.8 kbps products. For this reason, the mo
dem must be designed to accommodate 28.8 kbps products simply by changing the IC in order to satisfy the future
requirements of the marketplace although the 14.4 kbps products with a low unit price will be used at the outset.
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2. KX-TVS204
2-1. Overview
The KX-TVS204 (4DPITs card) with 4 ports is optionally mounted on the KX-TVS200 for DPITs interfacing only. "It
shares the same circuit board outline with the existing DSP card of the KX-TVS102. This enables the KX-TVS200 to
- share its slot cabinet with the KX-TVS100, and it also enables mixed mounting between the KX-TVS200 and KX-
TVS102. Along with the single circuit board design, DSPIC masking and the creation of six circuit board layers have
been implemented. The general configuration is shown in the illustration below.

paralell bus
I serial bus. ?MS:S%
> ——O
paralell bus DSP-G/A P OPITSVF | gm
A
1—’ DSPIC
L‘_ serial bus (MASK)
Bﬁﬁlﬁllﬂ’u
CPU HBUFFER ' |
. 41 paralell bus
; DSPIC
serial bus (MASK)
A 4 ;
g > —0
CH3
serial bus DSP-G/A 4 DPITs VF | ohe
?znarsn? DSP IC
(MASK)
par; V!

The KX-TVS204 has a construction in which the existing KX-TVS102 DPITs interface sections are connected through
a dual buffer system. Two DSP gate arrays and four mask DSP ICs are mounted as a result. Two ports are pro-
vided, and by using only high/low lines, DPITs communication for two channels is enabled using a single port, and
communication for 4 channels is enabled using two ports.The host CPU must identify the previously mentioned

slot addresses and card identification addresses for the KX-TVS204.
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The function of the DSP Card is integrated in the Slave Controller (IC101) and DSP (IC109). These LSI devices
include the functions mentioned below.
Slave Controller *FIFO to communicate between Microprocessor and DSP.
~ eVoice Port Interface to transfer ADPCM data between system memory and DSP.
*D-PITS interface to receive and send digital data by D-PITS protocol.
*Line interface control I/O port to detect BELL, off-hook control, etc.

DSP (IC109) *Compression/extension of voice data by ADPCM algorithm.
*To detect and generate DTMF.
*To detect and generate TONE.
*Detection of VOX (no-sound) condition. (To detect the condition of completed
conversation.)
eAutomatic gain adjustment of recording level.

CPVU Card Interface
Refer to section 1-10. Expansion Bus.

DSP Clock

4.096MHz provided from the CPU card is input to the DSP (1C109 - 53pin) as a basic clock.

This clock is input to the PLL inside DSP. PLL generates 14.336MHz(PLLCLK) from this clock. PLLCLK is
divided into four inside and generates CLKOUT1 and CLKOUT2.

Figure 4 - 22 is standing of CLKOUT1 and indicates the third phase (Q3) is about to begin. Hereafter, phase no.
Q1 - Q4 explains the bus operation.

PHASE #

CLKOUT1

CLKOUT2

Q1

Q2

Q3

Q4

Fig. 4-24. DSP Clock

2-4, Parallel DSP Port
DSP installs control signals mentioned below to interface with Program ROM or a IC101 inside register.
+16bit parallel data bus (A15 - A0)
*16bit parallel data bus (D15 - DO)
*Chip select (PS, DS)
sTiming Control (STRB, R/WN)
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(1) External read out cycle
The following are phenomena generated with the external read out cycle.
1) In the first phase (Q1), DSP starts driving address bus, and makes either PS or DS low level. To indicate
the external memory's read out, R/W signal becomes high leval.

2) At the beginning of the second phase (Q2), STRB signals indicating the effectiveness of the address bus
output, and is used to generate a read enable signal with the R/W signal.

3) At the end of the third phase (Q3), data is taken in.

4) At the beginning of the fourth phase (Q4), the STRB signal is cancelled. PS, or DS signal and address bus
are of no effect, and ends the extemal read out cycle. '

Contro! signal PS, DS, STRB and R/W are generated only when the external memory location has gained
access to. PS is asserted only when Program ROM (IC107/1C108) has gained access . DS is asserted only when
the internal register of IC101 has gained access.

PHASE 1121314i1121314/11213141121814}1121314}1]2

EXTERNAL BUS : := Read frdfm IC101 ; Read from : Read from ;
: - ! - ! ' program ! program !
P§ \ ROM/ \ RoM/
= N
w7

A15-A0 l % signif;cance szignificancel:X significancej)L

Timing 4-22. Read Cycle
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(2) External write in cycle
The following are phenomena generated with the external write in cycle.
1) In the first phase (Q1), DSP starts driving address bus, and makes DS active low. The R/W signal be
comes low level for writing in external memory .

2) At the beginning of the second phase (Q2), the STRB signal indicates the effectiveness of the address
bus output, and is used to generate read a enable signal with the R/W signal.

3) At the beginning of the second phase (Q3), data bus becomes active.

4) At the beginning of the fourth phase (Q4), the STRB signal is canceled. The Processor makes the
address bus and DS signal invalid, and ends access of the external write in cycle.

PHASE#  |1,2,3,4/1,2,3 4]1 .2,3.4|1 2,3,4/1,2,3,411,2,3,4/1,2,3,4]1,2,3, 4|

owourt N /N /A

1

EXTERNAL BUS read from! read fron write to}IC101

program: . program

\ R ROM /

PS

P

E
A15-A0 X X mgmﬁcanoeXﬂgniﬁeance)L X X '

)ty ———( s )———+—

Timing 4-23. Write Cycle

Q
o

D15-DO
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2-5. DSP serial port
DSP serial port is used with the interface for the D-PITS B channel (Digital Voice Data).
This port is connects IC101 with CCK1, UPD, DPD, CDE-X(IC109A) and CDE-Y(IC1098B) signals.
CCK1 is a 2.048MHZz's serial shift infout clock. UPD is 8bit PCM formatted voice data output from DSP, It is sent
out to the PBX through D-PITS interface logic internal IC101. DPD is DSP input of PCM formatted voice data
received from the PBX. CDE-X(CDE-Y) is an 8 KHz frame pulse input to enable to send or receive effeclive data
of a serial port.

Serial Port Transfer Timing is shown in Timing 4-24.

125us |

A3 A4

A4

&
3

A3

A6 X A7 X ABH
>i |

&

-.>.<.--_.><.--. Y.
-.><.--...><._-.--------

2-6. D-PITS digital interface
D-PITS digital interface is provided with IC101. D-PITS interface built-in IC101 extracts effective data (2B + D)
from a receiving D-PITS data stream, transfers D channel receiving data to voice port, and B channel receiving
data (PCM Voice Data) to DSP. Sending out D-PITS data stream formed with D channel sending out data
received from Voice Port and B channel sending out data received from DSP, is output to the COL card.
D-PITS interface is a digital interface, line bit rate : 512kBPS's, 2 line time share data format. Its communication
format is 2B+D (B:64kBPS, D:16kBPS) and executes ping-pong communication every 8kHz (125us).

Data format B channel is 64kBPS w/A PCM format and D channel is 16kBPS HDLC format.

< 125ps (8kHz) —
PBX 2B+D Transfer |  2B+DReceive |
< — 44.9us
VPS 2B+D Receive : 2B+D Transfer |
\—>!  l€— exchange term

! 1
[}
BitRate —> i<— 1.95ps (1bit)
1.95ps/bit

Fig. 4-25. D-PITS Data Transfer
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Bit allotment of the DPITS frame is described below. S(1 - 5) is a zero pattern of 5 bits and is used as hardware
to synchronize receiving and sending data with PLL.MA (1 - 3) is a 3-bit zero pattern data against AM1
symbolization and is used to detect the head of effective data, HK sends out an installed value inside the HK port.
D(0 - 1) is 2 bitframe HDLC data channel. B1 (7 - 0 ), B2 (7 - 0) are recsived and sent out in an 8-bit PCM data
by MSB first individually. '
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3-8. D-PITS Line Receiver
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The D-PITS reception data flows through HA « L291A > T291A (8 - 7) &» C291A s R291A > T291A (6 - 5)
L292 LA
HB « L291B > T291B(8 - 7) > C291B - T291A(6 - 5) > L. 292B - LB

3-9. D-PITS Line Transceiver
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This logic allows the D-PITS to transmit transmission data to the PBX.
The D-PITS transmission signals flow as follows.

DTX - A=1C101A- 17 & R113A & R265A » Base of Q261A.
DTX-B =1C101A - 18 «» R114A , R266A «» Base of Q262A.

DTX-C=I1C101C- 17 - R113B - R265B » Base of Q261B.
DTX-D =I1C101B - 18 » R114B  R266B «» Base of Q262B.

If IC101A drives DTX - A (DTX - B) to low level, Q261A (Q262A) is tumed ON and the loop current flows through
If IC101B drives DTX - C (DTX - D) to low level, Q2618 (Q262B) is tumed ON and the loop current flows through
as follows,

+5VA « Q261A (E - C) - C261A - T291A (3 - 4) o AG
+5VA «» Q262A (E - C) - C262A » T291A (2- 1) o AG

+5VA 5 Q261B (E - C) «» C261B «» T291B(3 - 4) o AG
+5VA 5 Q262B (E - C) » C262B  T291B(2 - 1) - AG

This loop current transition generates the D-PITS transmission data between T291A/T291B - pin 8 and
T291A/T291B - pin 5.
As a result, T291A/T291B drives the HA/HB - LA/LB line corresponding with DTX-A/DTX-B.
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N MNMN N M ) NN M A MNM OO DN M M M MO
Between Hand L — — J F 1 | .—F i —]___q,_
U [HHHHHHHY{HHHHY [HHHHHHH U
DRX-A fJ_V—TV——JU7/—[./'ffffJ_UFUW—"—JTJ"./_U—J"./_V_VT *
©neot-pinzzy - U E]ILLHLED DL D L .
DRX-B My Tyt it THMUWM MU i
(CN201-pin25)
DTX-A gigiifymigisigigiaiy %
DA onzs) HHHHT HHHHHHHHE
DTX-B T i
DTS T THHHHHHHH
Parity — Parity
From Format SYNC MaM|Dch|  Bich |  B2eh I”/H_svnc IMAM[Dch|  Bich | B2ch P | [ ]
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4. POWER UNIT
4-1. Outline

Outline of power supply unit

The power supply unit on the KX-TVS200 is a multiple-input, separately excited switching power supply. Any AC
input voitage from 115V to 240V is supported without the use of a selector switch. There are four secondary
outputs: 12V for driving the hard disk drive motor, 5V with and 5V without instantaneous power failure backup for
driving the logic system, and -5V for driving the interfaces.

The unit's protection functions include the DC alarm detection function, overvoltage detection function, and
overcurrent detection function.

Surge absorbers are provided between the lines and between the unit and ground at the primary side of the power
supply circuit, and the immunity from surges is further improved by incorporating a gap type of absorber between
the unit and ground. A transformer, which is designed to improve the harmonic characteristics and which complies
with the IEC950 standard, is provided at the primary side. The electrolytic capacitor for primary side smoothing has
a large capacity to provide back-up during instantaneous power failures, and it comes with a cover to prevent a fire
from spreading in the event of trouble. A FET is used for primary side switching, and an AC/DC converter control
IC is employed for its control section. This IC provides the overcurrent detection function, overvoltage detection
function, and soft start function.

The secondary side circuitry of the power supply consists of three systems which deliver +12V, +5V and -5V
through the power transformer. The +5V system is further divided into a +5V circuit with a backup function and a
+5V circuit without a backup function. The +12V and -5V voltages are generated by using a 3-pin regulator to drop
the rectified DC voltages supplied from the transformer. The overvoltage detection circuit monitors the +12V and
+5V voltages of the secondary side circuit. The overcurrent detection circuit serves to narrow down the originating
output when an overcurrent occurs in one of the secondary side systems. The +5V system with the backup func-
tion supplies power to the logic system circuit; the +5V system without the backup function supplies power only to
the LED and RS-232C driver. The +5V system with the backup function uses a 4.7/3EF super capacitor to back up
the logic system circuit when an instantaneous power failure occurs. It also takes action in an instantaneous power
failure: as soon as the supply of power from the primary side to the secondary side is interrupted in response to the
monitoring of the DC alarm detection circuit, a DC alarm signal is output from the power supply and input to the
CPU port. :

A block diagram of the unit and a description of its operation are presented below.
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Block Diagram
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Schematic diagram Refer to page 125.
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Circuit Operation

* Start/stop circuit section

(start mechanism)

After the AC voltage is supplied to the section, Starting resistor 3
the supply voltage has reached the startup
voltage with the current from the starting resis-
tor and the IC has started operating, the power
MOSFET starts to be driven. This generates Vee )
bias in the transformer, and the supply voltage 7 C12
is applied to the IC from the bias winding (point
"a"in Fig. 1). Vour
After the supply voltage has reached the startup |
voltage, a voltage is generated in the bias GND
winding, and while an adequate supply voltage l °
is supplied to the IC, the supply voltage of the '
Igoﬁnseugggetg 3{ (t;l-'ne capagcitor (C12) which is Before start I Start
During this period (area "b" in Fig. 1), the sup- Voltage supplied
ply voltage continues to drop, and if it drops : 14.2V a from bias winding
below the stop voltage of the IC before an ad-  Startup voltage ==
equate supply voltage is supplied from the bias
winding, the power cannot be started (status "c"
in Fig. 1).

After AC rectification e

YVYy;

Start status

Stop voltage =% - oL e oo - -
b “. ¢ Defective start

Triangular wave oscillation:

Triangular waveforms are generated by a process of constant-current charging and constant-current discharging in
the externally mounted capacitor which is connected to CT. The charging current to discharging current ratio is set
internally, and the current value is determined by the externally mounted resistor which is connected to the RT pin.
The RT pin voltage is determined at the level where the internal reference voltage (determined by the zener diode and
npn transistor VEB, and temperature-compensated) has been divided by means of a resistor, and thus it is minimally
affected by temperature variations or fluctuations.

+ Over Voltage protection clrcuit

The power output has a self-diagnosis function which shuts down the power in order to protect the load in the event

that a voitage which is abnormally higher than the normal output voltage is generated due to a failure in the control

system, application of an abnormal voltage from an external source, or some other reason.(See Fig.2)

Basically, this function is set in such a way that the voltage at the Vcc supply voltage pin of the IC is monitored.

However, since the Vec voltage is normally supplied from the transformer drive winding and it is proportionate to the

secondary side output voltage, the function is also activated when a secondary side output overvoltage occurs.

(1) If the voltage which is input to the OVP pin has exceeded the threshold voltage (6.0V typ.) as a result of a power
output abnormality, the internal reference voltage of the IC is shut down, all control is suspended, and this stop
sta tus is maintained.

(2) OVP is released (reset) under the following condition:

- The supply voltage must drop (Vcc < 8.4V typ.: OVP release supply voltage).

If supply voltage Vce during OVP operation is stable at a value higher than the OVP release supply voltage (which
depends on the starting resistor), OVP will not be reset unless the AC input is cut off. (See Fig. 3)
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After AC rectification b
Starting resistor | l
R1Z
¢

¥

Power Output
Ve * . P —0 -
+
Z +
F m 2
Load
OVP °

Vout i EL ' hd
GND

OVP is activated when an abnormal voltage (which is
higher than the power output voltage and which may
damage the load) applied to the power output from an

Fig. 2 external source is detected by the primary side bias
winding.
— The current from the starting resistor continues to
After AG rectification / ¢ be supplied provided that the power input voltage
Starting resistor | l (AC) is applied.
R12
«— «<—}—18ince the output is suspended after OVP
Vee ¢ operation, current is not supplied from this bias
+ winding.
oz
Vour |
| % Select a resistance value which enables
GND Vee > VecOVP
® to be maintained by the current supplied from

the starting resistor.

lec

The operating current is temporarily increased
with VecOVP (voltage at which OVP is released)
= serving as the boundary.

This is done to prevent the current from the start-
ing resistor mentioned above from causing Vee to

exceed the withstand voltage.

Vec OVP Vcee

Fig. 3
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» Overcurrent protection circuit

By utilizing the fact that overcurrents in the power output are proportionate to the current flowing to the primary side main
switch (power MOSFET), the pulse current flowing to the main switch is provided with a ceiling. In this manner, this cir-
cuit limits these overcurrents in the power output and protects the components susceptible to overcurrents.

The current flowing to the main switch is detected by connecting a low resistance between the power MOSFET source
and power supply GND and monitoring the voltage at both ends of the resistor. Control is exercised in such a way that,
when the power MOSFET is turned on and the threshold voltage of CLM (current limit) is detected, the output is turned
off, the power MOSFET is turned off, thus preventing a current exceeding this limit from flowing. The threshold voltage of
CLM is approximately -200 mV (typ.) at an ambient temperature of 25°C in respect of GND of the IC. This control is
repeated every cycle; and once an overcurrent is detected, the power MOSFET is kept in the OFF status for the rest of
the cycle concerned, and it is not set on until the next cycle.

circuit for filtering out the noise which is generated by
the parasitic capacitance which is incidental in
equivalent terms when the power MOSFET is turned
on.

R4, R5 and C3 shown in Fig. 4 configure a filter E— __{ E

GND o—

= R11

AAA
Yyy
AAA

RS % C11
CM flr‘ W
Rs

Fig. 4

- DC alarm operation

During normal operation, zener diode D401 is turned on (it turns on at 4.2V or above), Q401 is ON and, as a result, a high
signal equivalent to the +5V power supply is output to the CPU port as the DC alarm signal. When the power from the
primary side of the power supply is no longer supplied, the voltage at both ends of D401 interrupts the 4.2V voltage, and first
D401 is set off. As a result of this, Q401 is set off, a low signal close to ground potential is output to the CPU port and the
CPU proceeds with the action which it takes when an instantaneous power failure has occurred.

- Overvoltage detection circuit

The overvoltage detection circuit monitors the +12V and +5V voltages. In the case of the +12V voltage, the voltage before it
is regulated to 12V is monitored, and when this voltage value exceeds 33V, D404 turns on, and the voltage is fed back to the
primary side control IC via photocoupler PC2. Since the maximum input voltage of the +12V regulator IC is 35V, overvoltage
detection is set to be activated at 33V, which is well within the 35V limit. In the case of the +5V voitage, when the output
voltage or the voltage applied from an external source exceeds 6.2V, D405 tumns on, and the voltage is fed back to the
primary side control IC via photocoupler PC2.

- Voltage adjustment and feedback circuit

Shunt regulator IC103 is used for voltage adjustment and feedback. When the Vref voltage of IC103 is varied by varying
VR101, the cathode voltage of the regulator is varied in proportion to the Vref voltage so that the current of photocoupler
PC1 is controlled. As a result, the voltage of the +5V system can be adjusted. After the voltage has been adjusted, the
shunt regulator operates in the same way as mentioned above in accordance with the voltage fluctuations in the +5V system
to feed back a voltage which corresponds to the variation via the photocoupler to the primary side.
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UTILITY COMMANDS

-In this chapter, we explain commands which can be used by a general user.

In order to use, choose <Utility Command: in <System Administration Top Menu> of Administrator Service.
Command waiting prompt is on the screen. (See below.)

(Type "Kme" and enter passward "Panasonic" to use all commands.)

|

Input command after "$".

l $ command

(Type "Kme" and enter passward "Panasonic" to use all commands.)

1. HELP COMMAND (HELP)
(1) Function
To show the list which can be used in the VPS.

(2) Operand |
Nothing.

(3) How to use, example for usage

$HELP

ONLN : System Online
OFLN : System Offline
PASS : .Password setting
TIME . Time & Date setting
PSET : Report Print Out Time setting
ELOG - Device Error Log Listing
SAVE : VPS Program & Data Save (VPS ~> PC : Xmodem)
LOAD : VPS Program & Data Load (VPS <~ PC : Xmodem)
GPRN : Parameter Global Printing

( only 'ASCH Terminal' mode )
VERS : Program Version Check
QSET : Quick Setup
MWL : MWL Retry count Set (1-3)
MRL : Minimum Recording Length Set (0-3)
MPLT [opt] : Registered User Prompt No. List

fopt] : 1 —-> User Prompt 1

2 —=> User Prompt 2
None ~~> User Prompt 1&2

CREP [no] : Custom Menu Information List

[no] : Custom Menu No. (1-100)
CCLR [no] : Custom Menu Access Counter Clear ‘

[no] : Custom Menu No. (1-100/0) (0:Clear All)
LMON : Line Monitor
RUTD : DTNF Information Display

(the following are displayed only for privileged managers)

. DCLR [drv], fopt] : Initialize parameters and Data
[dvl 1or2
[opt] 0 : All Parameters and Voice Data
3 : All Parameters and Voice Data
except Usr Prompts
4 : Only Usr Prompts

DCPY : Disk Copy DISK1 => DISK2
PCPY ¢ Program - CopyDISK1 => DISK2
GCPY : Guidance Copy DISK1 => DISK2
XCPY [opt] : Program, System Guidance Copy DISK2 => DISK1
[opt] None : Program & System guidance
1 : Program
2 . System Guidance
3 : User Prompts
SYSD : System Disk Set Up (DISK2)
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2. ONLN Command (on line service control)
(1) Function

VPS service is resumed.

Please refer to < 1.2 OFLN command> for OFLN command.

(2) Operand
Nothing.

(3) How to use, example for usage
a) When throwing normal on line command

$ONLN
"™  ONLINEMODE **

b) Below mentioned cases don't become on fine condition.
*In the D-PITS interface, D-PITS communication circuit is not connected. Or Communication circuit connected
the install on PBX side is not shared as VM port in DPITS interface.
*There is no DSP/CO card.

$ONLN
**  OFF LINEMODE **

3. OFLN COMMAND
(1) Function
To break VPS service.
VPS service is suspended.

(2) Operand
Nothing.

(3) How to use, example for usage
a) When throwing command, VPS service is not used.

$OFLN
**  OFF LINE MODE **

’ Becomes off line service immediately.

b) When throwing command, VPS service is used.

$OFLN
*** NowlLineisused!l *** <WAIT >

' The execution of this command is in the waiting condition, when service usage finishes, the command is
executed.

** OFF LINE MODE **

4. PASS COMMAND (Install password)
(1) Function
To install and cancel administrator and system passwords.
An Administrator password is the password to enter from the initial screen to the terminai select screen.
A System reset/clear password is the password to be asked when reset is executing on the <System Reset/Clear>
screen. v
Without a password, installation is possible in both cases.
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The Password should be one word with less than 8 letters or numbers, or special symbols (underline,
period, space).

(2) Operand
Nothing.

(3) How to use, example for usage

$PASS
1 : Administrator Password 2 : System Rese{/Clear Password : =

@1n the of case new registration
Select 1 or 2.

| SNEW PASSWORD : =

Input password.
$VERIFICATION : =

To confirm password, input password again.
When it is different from the first one, start from <New Password> again.

Note: Input password is not shown on the screen.

@ change
Select 1 or 2.

| $0LD PASSWORD : =
input present registered password.

[ SNEW PASSWORD : =

Input new password.

[ $VERIFICATION : =

To confirm input password, input the password again.

Note: When it is an administrator password, <present password> is not required.

@ password cancellation
Select 1 or 2.

| $0LD PASSWORD : =

Input present registered password.
| SNEW PASSWORD : =

Press return key without inputting anything.

| $VERIFICATION : =

Press return key without inputting anything.
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5. TIME COMMAND (Installation of Time/Date)
(1) Function
To install time and date.
(2) Operand
Nothing.
(3) How to use, example for usage
$TIME

Current time is 12 : 34, PM
Enter new time ( hh: mm, AM/PM ) :

Input current time.
Example: In the case. of 2:56 PM.
Enter new time (hh:mm, AM/PM) : = 2:56, PM

Current date is 29-JAN-'93
Enter new date ( DD-MM-YY ): =

Input current date (Date - Month - Year) (Input last two figures for year)
example: In the case of July 13th. 1973
Enter new date (DD - MM - YY) : = 13-7-73

Input time and date correctly, because VPS service owes much of its work to time and date.
Following are also changed with the change of time and date.

Notification of arrival, Message auto distribution send, Designated time between mail boxes
message distribution send, Auto transfer function, etc.

6. PSET COMMAND (Install report printing out time)
(1) Function
This command makes it possible to print out reports at a certain time.
The Following reports are printed out.
®Disk Usage Report
@ Port Usage Report
@ Call Account data Report
(2) Operand
Nothing.
(3) How to use, example for usage

$PSET
Report Print Out Service [ Disable ]
1:Enable 2:Disable:=

Input 1 for install, input 2 for cancellation.

When you input 1, still more install the time for printing out.

| Enter The Print Out Time (hh: mm, AMPM): =

Example: In the case of 2:56 PM
Enter the Print Out Time (hh:mm, AM/PM) : = 2:56, PM
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7. ELOG COMMAND (Display device error)
(1). Function
To display the error trace of the DSP card, MAIN card, Hard disk, etc.
(2) Operand
Nothing.
(3) How to use, example for usage

$ELOG
DEVICE ERROR TIME
1. CPU MEM-GET 14-JUL 14:00 PM
2. CLOCK 15-JUL 12:40 AM
3 DISK DATA R/W (xdyyyy) : 15-JUL 13:02 PM
4. DSP1 SCAN 15-JUL 13:02 PM
5. DSP4 FIFO 15-JUL 13:15 PM
6. CPU APPLICATION (2) 15-JUL 13:16 PM
[Explanation]

* The following examples of errors.

CPU MEM - GET CPU card impossible to acquire memory.
APPLICATION (n) Application error occurred momentarily while working.
CLOCK Hindrance occurred in clock IC.

DISK DATA RW (XX:YYYY) R/W error in hard disk. (master)
XX : error code
YY : error sector No.

DSPn SCAN ~ DSP Card n is not equipped.
CPU cannot confirm the DSP card.
FIFO DSP or FIFO error occurred momentarily while working.

Note:n CardNo. 1 ~ 4

* After displaying the error contents, it asks whether to clear the error trace data or not.

Clear ? (YN):=

You can clear the error trace data by inputting "Y".
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8. SAVE COMMAND (Program/Data Back up)
(1) Function

To back up a certain program or data on the VPS hard disk.
(2) Operand

Nothing.
(3) How to use, example for usage

$SAVE
Disk Data Down-load { Xmodem )
: Program
: Parameters
: System Prompts
: User Prompts-1
: User Prompts-2
: Custom Service Menu
: Personal Greeting
: Company Greeting

I ONORHLEWN =

Select No. :

Select the item to be backed up.

l To start press 'RETURN' 1

Press the return key.

[ stan Download ! |

To select the data receiving mode (Xmodem) in DTP, point to the name of the file to be
backed up. Now it is possible to transfer the data by Xmodem protocol.

Note:
® Command cancellation before transfer * "¥' or "\"
@ Transfer cancellation during receiving * follow your communication software.

Note: Please refer to another sheet for the details of SAVE command.
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9. LOAD COMMAND (Program/Data up-date)
(1) Function
To update a certain program or data on the VPS hard disk.

(2) Operand
Nothing.
(3) How to use, example for usage
$LOAD
Disk Data Up-load ( Xmodem )
1 : Program
2 : Parameters
3 : System Prompts
4 : User Prompts-1
5 : User Prompts-2
6 : Custom Service Menu
7 . Personal Greeting
8 : Company Greeting
Select No. : =

Select the item to update.
l To start press 'RETURN' I

Press the retumn key.
Upload !! 1

To select the data receiving mode (Xmodem) in DTP, point to the name of the file for update. Now it is possible to
transfer data by Xmodem protocol.

Note:
® Command cancsliation before transfer’ '¥* or '\ *
® Transfer cancellation during receiving ’ follow your communication soft.

Note: Please refer to another sheet for the details of LOAD command.

10. VERS COMMAND (To display each card and program version of hard disk)
(1) Function
To display CPU ROM and the program version on the hard disk.
(2) Operand '
Nothing.
(3) How to use, example for usage

$VERS

V.P.S. PROGRAM VERSION

MAIN DISK : VC2100(1.00) ....cocevvimrrrrerernrerrnines @
MAIN ROM : VC11A (1.00) ..oooocomecmeeeemrerrernnne ®
[Explanation]

@ Hard disk * program version display

MAIN DISK : Version (Internal version)

Note: Users do not need to pay attention to <Internal version> .
'® cPU ROM ¢ program version display

MAIN ROM : Version (Internal version)
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]

11. QSET COMMAND (Quick Setup)
(1) Function
To start Quick Setup.
(2) Operand
Nothing.
(3) How to use, example for usage

$QSET

Thereafter, Quick Setup Menu starts.

12. MWL COMMAND (To install the number of Message Waiting lamp retry)
(1) Function
In case the message waiting lamp turn fails to on and off, VPS retries after a certain period.
With this command the number of retries can be installed.
(2) Operand
Nothing. .
(3) How to use, example for usage

$MwL
Current Setting of M.W.L. Retry Count is 3
Enter M.W.L. Retry Count (1-3) : =

> Select the number of retry (1 ~ 3 times)

13. MRL COMMAND (To install the minimum time of message recording)
(1) Function
With this command, the minimum time of message recording can be installed. A message shorter than
installed here doesn't seem to be a message, so not be recorded.
(2) Operand
Nothing.
(3) How to use, example for usage

SMwL
Current Setting of Minimum Recording length is 3
Enter Minimum Recording length (0-3): =

Input the recording time by seconds ( range: 0 ~ 3 seconds)
To input 0 seconds means all recorded messages are effective.
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14. MPLT COMMAND (Display registered user prompt)
(1) Function ‘
To display prompt No. of registered (recorded) user prompt

(2) Operand
Nothing.

lﬂnPLT

(3) How to use, example for usage

| $MPLT
¥**** List of Registered User Prompt 1 No. (112),...,[619]) ****~

. L 2 3 4 5 6 7, 8 95 10, 11, 12 13,
21, 22, 23, 24, 25 26, 27, 28, 29, 30, 31, 32, 33,
41, 42, 43, 44, 45 46, 47, 48, 49, 50, 51, 52, 53,
61, 62, 63, 64, 65 66, 67, 68, 69, 70, 71, 72, 73,
81, 82, 83, 84, 85 86, 87, 88, 89, 90, 91, 92, 93,

101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 1 12, 113,

Total Number Registered =419

***** List of Registered User Prompt 2 No. ( [1], [2),...,[619]) ****+

+ v 1 )
] ? ? ’
’ ’ ' ’
’ ’ s ’

’
’
1
1

Total Number Registered =0

[Explanation]
@ The total number of registered User Prompt 1.
@ The total number of registered User Prompt 2.
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15. CREP COMMAND (Display custom menu information )
(1) Function
To display installed information inside the designated number' custom menu.
In case the custom menu is nested, it is displayed in stages (maximum of 8).
(2) Operand ’
Itis possible to select from 1 to 100 with the custom menu number display.
(3) How to use, example for usage

KX-TVS200

|

$ crep 20
Custom [ 20] (User-1l) (Access:l 0) (Menu ll/lsg.:None)
}

(Remarks 1) (Remarks 2) (Remarks 3) (Remarks 4)
| < Custom Service Entry Menu > — (Remarks 5)

[1]-Xfer Mbx (401) — (Remarks 6)
[2]-Xfer Extn (402) — (Remarks 7)

[3]-Custom [ 21] (System) (Access: 0) (Menu Msg.: None)
| | < Voice Mail Information Eng. >
| [1] - Custom[ 22] (User-2) (Access: 0) (Menu Msg.: None)
I ! | < Voice Mail information Eng. >
| [ [1]- Operator
| | [2)- Name Dial
| I [3]- Subscriber
I | [4]- Dprt Dial
| | [¥}- Main Menu
| p¢}-Main Menu
[6]- Operator
[7]- Exit
[8])- Pre. Menu
pe]-Main Menu
[#]- Exit
$

Note:
Remarks 1) Custom menu No.
Remarks 2) Prompt kind (System / Use - 1 / User - 2)
Remarks 3) Custom service access nhumber .
(How many times this custom menu is accessed by telephone service.)
Remarks 4) The condition of menu message recording (Rec / None)
Remarks 5) Description
Remarks 6) Mail box number
Remarks 7) Extension number

- 101 -




[_KX-TVS200 | |

16. CCLR COMMAND (To clear custom menu access number)

(1) Function
To clear a selected number of custom menu access number.( The number of times custom service number was
accessed by telephone service.)

(2) Operand
It is possible to select from 1 to 100 with the custom menu number to clear.
When 0 is selected, all of the custom menu is cleared.

(3) How to use, example for usage

$ CCLR20
Custom Menu < 20 > Accessing Counter is Cleared

$ CCLRO
All Custom Menu Accessing Counters are Cleared

17. DCLR COMMAND (Initialize parameter, data of hard disk)
(1) Function
To clear the parameter or data of the selected drive's hard disk.
The following is to be cleared.
* Each parameter (Mail box information, report information, etc.)
* Voice data (system guidance, user guidance, message, etc.)
After execution, VPS should start up again.
(2) Operand

[socm [dnv] [opt]

® [dw]

Select drive No.
1 : Drive 1

2 : Drive 2

@ [opt] (Option)

Select the parameter and data to be cleared.

0 : Install hard disk to system disk, then clear all parameters and voice data.

3 : Install hard disk to system disk, then all parameters and voice data, except for user guidance.

In this case, install target disk to drive 1. (Namely to select [drv] = 1) @
4 : Clear all voice data except for user guidance.

In this case, install target disk to drive 1. (Namely to select [drv] = 1) ®
5 : Clear user guide only.

In this case, install target disk to drive 1. (Namely to select [drv} = 1) @
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(3) How to use, example for usage
Example is shown blow.

$DCLR 1,0

Please POWER OFF !
$DCLR 2,3

Please POWER OFF !
$DCLR 1,4

Please POWER OFF !

[Explanation]
®To clear all parameters and voice data in drive 1.
®To display the message urges to start up VPS again.
It won't accept key input at all. Turn the power off and then on.
®To clear all voice data except user prompt in drive 2.
@ To clear all user prompts in drive 1 and user prompt 2.

18. DCPY COMMAND (All selector copies between drives)
(1) Function
- To copy the data (all sector) in drive No. 1 to drive No. 2.
(2) Operand
Nothing.
(3) How to use, example for usage

$DCPY
001234
$

[Explanation]
@ To display the sector number of present copying.
@ To display command prompt "$".
It means copy finishes normally.

Note:

When an error caused by the hard disk occurs during execution of DCPY, the error sector number is displayed. The
sector is skipped, then disposition continues. It is recommended to check the sector with the RECO command and
execute recover after DCPY finishes. Concerning the RECO command, please refer to <Chapter 8 8.7 RECO
command>. '
The following are the commands displayed during error sector copying.

* DCPY

* PCPY

* GCPY

* XCPY

*SYSD
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19. PCPY COMMAND (Program copy between drives)
(1) Function

To copy the VPS program in drive No.1 to the program region of drive No.2.
(2) Operand

Nothing.
(3) How to use, example for usage
$PCPY
001234 e ®
$  ————— ®
[Explanation]

{@®Sector number presently copying.
@To display Command prompt "$".

20. GCPY COMMAND (System guidance copy between drives)
(1) Function
To copy system guidance in drive No.1 to drive No.2.
(2) Operand
Nothing.
.(3) How to use, example for usage

$GCPY
001234 e esensesnnessensee O]
$ L ®

[Explanation]
@Sector number under presently copying.

®To display Command prompt "$".

21. XCPY COMMAND (Copy from drive No. 2 to drive No. 1)
(1) Function
To copy from drive No.2 to drive No. 1. The following are copy objects.
®Program
®@System guidance
®User prompt
(2 Opérand

r$XCPY [para]

®lpara]

Nothing : Program, System guidance copy  (Drive 2’ Drive 1)
1 : Program copy (Drive 2 ' Drive 1)
2  :System guidance-copy (Drive 2’ Drive 1)
3  : User prompt copy (Drive 2 ' Drive 1)
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(3) How to use, example for usage

SXCPY sesssesnnnsisnesssianans Q)
001234 e @
8 e—————— ®
SXCPYB3 e @
XCPY (User-Prompt Copy Disk2 —> Disk1) Start | vveesssnsrssessraeseaens ®
001234 :
XCPY (User-Prompt Copy Disk2 —> Disk1) End! wevrevermnnsncsnnnnne ®
s *** Total Copy Number : 125 %%% . ®
[Explanation]

®To copy program and system guidance.
®@To display sector number presently copying.
®To display command prompt "$".

Copy ends normally.
@To copy user prompt.
®To display copy starts.
®To display copy ends.

@To display the user prompt's total number copies.

22, SYSD COMMAND (Install Drive 2 to system disk)
(1) Function
Tha Following jobs are required to install Drive No.2 to a system disk.
@To initialize Drive 2. (FORMAT 2)
®@To clear Drive 2. (DCLR 2, 0)
®To copy program from Drive 1 to Drive 2.
To copy system guidance from Drive 1 to Drive 2.
Tocopy user prompt from Drive 1 to Drive 2.
During this operation you can choose to copy-only user prompt 1 or only user prompt 2 or both user prompt 1 and
2. (To put coming up prompt No. in order, then store in Drive 2.)
(2) Operand
Nothing.
(3) How to use, example for usage

$SYSD
Select User Prompt No. (0-2,9)
Ex. If you select No. 1,

Only User Prompt 1 is copied from Disk1 to Disk2.

0 : User-1 & User-2

1: User-1

2 : User-2

9 : Not Copy User Prompt ==> 2
The record time will be set to 32 hours.
Are you sure?[Y/N]=Y

SCUEORMAT *** e 0
PEDCLR Y e ®
TERCOPY YT e ®
0005A0 '
0020a0
*«* USRP COPY" ** S )
$ ®
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[Explanation]
®Disk 2 format.
@To initialize disk 2. (To initialize each table information)
To be displayed every time each table is initialized.
®To copy program/ system guidance.
Sector No. copying at present is displayed in real time.
@User prompt's copy.
®To display command prompt "$".
Copy finishes normally.

- 23. LMON COMMAND (Circuit condition display)
(1) Function :
To display the circuit condition every 1.5 seconds on the screen. Input \\ to terminate display. In the case of an '
ASCII screen, it is displayed only once.
(2) Operand
Nothing.
(3) How to use, example for usage

$ LMON
Co No. . Status

: Ready
: Ready
: Error/Not Exist
. Error/Not Exist
: Error/Not Exist
: Error/Not Exist
: Error/Not Exist
: Error/Not Exist
: Error/Not Exist
. Error/Not Exist
: Error/Not Exist
: Error/Not Exist

OCONONHLWON =

"Ready" e Possible to serve

“Incoming Call Service" ses Processing arrival service

"Outgoing call Service" se Processing sending service

"DSP Reset Processing” ses Processing DSP reset disposition
*PITS Connect Processing" s Processing PITS connect disposition
"Error/Not Exist" ees DPS Card is not loaded.
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24. PUTD (DTMF Information Display)

(1) function
Used to display DTMF tones the VPS is receiving and sending.
Inaddition to DTMF, the following information is displayed.
A type of Incoming Call Service (Voice Mail, Automated Attendant, Custom Interview) when the caller enters any service.
One "»¢" means 4 secs while VPS is recording message etc.

(2) Operand
See (3)

(3) How to use, the example of usage
Once you enter "PUTD", this mode is kept until you enter "PUTD" again.
Default setting of this mode for all ports is "OFF".

$ PUTD _
Target Port: 3¢ 2€ 5 %€ 3¢ € H . € ¢ ¢ %

If you want to change the mode back to "OFF", enter "PUTD" again.

$ PUTD
Target Port : 0000 0000 0000
Don't leave enabled after troubleshooting.

$

Note : "> " means "enable" for the port
"0" means "disable" for the port

If yo‘u want to set the mode for only one specified port, type "PUTD" and the port number.

$ PUTD '
Target Port : 0000 0000 0000 ¢
Don't leave enabled after troubleshooting.

' )

port 1
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Sample of display is as follows.

$PUTD
Target Port for Debug :
$
WK NI D I I K K

[1] DTMF : #
[1] DTMF : 8
[1] A.Attend
[1] DTMF : #
[1] DTMF : 6
[1] Voice Mail
[1] DTMF : 1
[1] DTMF: 0
[1] DTMF :1
[11 NonSub Svec
[l
[1] DTMF:D
[1] DTMF:D

X X
[1] Thank you

Warning

1. "PUTD" is a command originally used for troubleshooting. Do not use in normal use.
2. While "PUTD" mode is "ON", do not remove the RS-232C connection be cause the VPS is continuously sending
data to the terminal, and it nay cause data overflow.
25. EMDM COMMAND (External modem setup)
(1) Function
Used to specify modem commands you want to send to external modem connected with VPS.
(2) Operand
Nothing
(3) How to use, the example of usage
You can set up to 5§ AT commands and comment (information) for each command.

$ EMDM

Current AT Commands for External Modem is as follows.
Nothing

Please enter command number you want to change.
If you want to initialize all data, enter 0 : =1

Enter Comment (Max: 32 Characters) => TEST < Comment
Enter Command (Max: 60 Characters) => ATQ1&K0S0 =1 < Modem Command
Current AT Commands for External Modem is as follows.
No. 1 Comment: TEST
Command : ATQ1&K0S0=1
Please enter command number you want to change.
If you want to initialize all data, enter 0 : =
To send the AT commands,
1. Connect Modem and VPS using RS-232C Straight Cable
2. Access System Manager Service
and press 9 + Command No. during the Top Menu
Ex. *999 + 91 (to send Command No. 1)
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* Modem Command Example

ATEOQ1&D0&S0 = 1&K0&Q0%CO
E0 : Commands are not echoed
Q1 : Disable responses to PC
&DO : Ignore DTR signal
&S0=1 : DSR always ON (auto answer ON)
&KO0 : Disables flow control
&Q0 : Select direct asynchronous mode
%CO0 : Data compression disable

The modem commands for connecting with VPS vary with the modem maker.
Please check the manual of the modem.

YHow to send the Modem Command to external modem
Please connect RS-232C straight cable between VPS and modem.

Note: You have to turn "PUTD" mode back to "OFF*

if you already set the mode "ON" for trouble shooting.

To send the command, please access System Manager Service,
and enter 9 + No. during the top menu.
For example, *999 + 91 («— VPS sends AT Command No.1).
After sending AT Command, VPS beeps out for about 2 sec.

MAINTENANCE AND TROUBLESHOOTING

1. SELF DIAGNOSTICS

The VPS executes self diagnostics when power up is executed. The power indicator informs the system
conditions and the results of the diagnostics as shown in Table 5-1. ‘

1-1. Normal Bootup
As the result of Self Diagnostics, if there is no problem in the VPS system, the operation mode follows the
sequence 1°'2'3’ 4 as shown in Table 5 - 1.

1-2. Hardware Error Detection
When VPS detects an abnormal condition in the hardware by Self Diagnostics, VPS executes a Blinking
sequence as shown in Table 5 - 2. In this operation VPS repeats only the Blinking sequence (VPS Service is cut
off). Tumn off the power source, find the cause of the error, and tum on the power source again.

1-3. Warning Error Detection
When connecting with a PBX by a D-PITS line, and there is no problem with the Selif Diagnostics sequence, but
modular connector to connect with PBX is pulled out, the VPS should maintain the Warning condition in the
sequence 1°'2' 3’ 4 as shown in Table 5 - 1. When Connecting the VPS to a programmed D-PITS port,

the VPS is restored to operation mode from warning mode except when VPS does not have special obstacles.

1-4. Fatal Error Detection
As the result of System Initialization, when VPS detects an error as described below, Fatal Error is indicated in
the sequence 1’2’ 3’ 4 as shown in Table 5 - 1. When VPS falls in the error condition, If stops service.

Tum off the power source , find the cause of the error, then turn on the power source again.
Facts of Fatal Error - DSP/COL card module is not installed.

Microprocessor cannot gain access to DSP/COL card module.
- Data access from the hard disk drive has failed.
- Time data access from the real time clock IC has failed.
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Table 5-1. The Power Indicator Blinking sequence when Power Up System Initializes.

VPS System Data Terminal Blinking Sequence of the Power Indicator
Conditions Screen
. Power Up Light ON
. Diagnostics CARD TEST Light ON
. Initialize SYSTEM SETUP Blinking mEmE s
1...2...8... Repeat 0.25 sec ON and 0.25 sec OFF
. Operation ** ON LINE MODE ** Light oN
Mode '
. Warning ** OFF LINE MODE ** Binkng T [
Eror " Repeat 0.5 sec ON and 0.5 sec OFF
. Fatal ** OFF LINE MODE ** Blinking 1 ]
Error Repeat 0.5 sec ON and 3.5 sec OFF
Table 5-2. Power indicator Blinking sequence when Power Up Self Diagnostics..
Error Type Data Terminal Blinking Sequence of the Power Indicator
Screen Check: The blinking interval is 6 sec.
1. RAM Error RAM R/W ERROR M I__
111C30x Adr poooaod-- The indicator blinks 2 times.
2. ROM Error ROM ERROR J—I__J—I__I—I ,——
:Sum Errorl! : The indicator blinks 3 times.
3. HDD Error DISK ERROR M I—
(case—1) ‘Initialize Error! The indicator blinks 4 times.
4. HDD Error DISK ERROR _J—-I_,—I—J—-—I_’—LJ—I I—-—
(case-2) ‘No Systemi! The indicator blinks 5 times.
5. HDD Error DISK ERROR _ M I_
(case-3) :Program Load Errorll The indicator blinks 6 times.
6. HDD Error DISK ERROR M—[—Lm—l I-—-
(case—4) :Program Sum Errorl! The indicator blinks 7 times.
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2. THE ERROR RESULTS OF THE SELF DIAGNOSTICS

2-1.

2-2.

2-3.

RAM Error

The Microprocessor gains access to system memory (IC304/1C305/1C307/IC309) on the CPU card in sequence
of write after read. When VPS detects a different written value from read value, it judges RAM Error. This
examination is executed to all addresses of system memory, VPS shows the wrong address and data on system

~ memory detected as follows:

RAM R/W ERROR !lIC30 Adr[error address]
WitData[write(correct)pattern] RdData[read(error)pattern]

Descriptions : 1C30,
This indicates the parts number of the error memory.
It is either IC304 or IC305 or IC307 or IC309.

Adr[error address}
This informs the error address in the system memory.
[Error address] is shown by 8-bit code.

WitDatafwrite(correct)pattern]
This is a correct pattern which is written into the system memory by the
Microprocessor. The type of write patterns are 0, 5, A or F.

RdDatafread(error)pattern]
This is an error pattern which is read from system memory.

ROM Error

The Microprocessor reads all data from system ROM (IC306/1C307) on a CPU card by a 16-bit unit, then
calculates the total of the data value. VPS judges error when the sum total differs from the correct value
calculated beforehand.

HDD Error
These Errors are displayed when data transfer between the Microprocessor and hard disk drive fails. HDD Error
has four messages depending on the error situation.

case - 1 : DISK ERROR : Initialize Error!!
This error indicates the Microprocessor detects an abnormal status of the hard disk drive.
Generally, this happens when the hard disk connecting cable is pulled out.

case - 2: DISK ERROR : No systemf!
This error indicates system program is not installed to the hard disk drive.
System program should be installed to the hard disk again.

case - 3 : DISK ERROR : Program Load Error!!
This error indicates system program installed in the hard disk failed in the process of being loaded
to system memory. Most likely in the process of data transfer from the hard disk drive.
Generally digital logic inside the hard disk drive is out of order.
In this case, replacement of the hard disk drive is necessary.

case - 4 : DISK ERROR : Program Sum Error!!
The Microprocessor reads all system programs from the hard disk to system memory by a 32-bit
unit. Then it calculates the total of the data value. VPS judges Program Sum Error when the total
sum differs from the correct value calculated beforehand.
Generally, media inside the hard disk drive is out of order.
In this case, replacement of the hard disk drive is necessary.
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3. ERROR LOG FILE

The VPS system stores system errors detected during on line service in the Error Log File inside the hard disk

drive. The Error Log File can be displayed on the data terminal by entering the Utility Command "ELOG". System
errors detected by VPS during operation are shown in Table 5 - 3. There are two different kinds of errors, warning
and fatal error. Waming error can continue to operate automatically by VPS rejecting the generated error fact by
itself. in case of fatal error, VPS cannot reject the generated error fact, therefore, the VPS system falls in the
condition of Off Line.

Table 5-3. Types of Errors when On Line Service.

Type Device | Error Descriptions
- Warning CPU MEM-GET This message is dependent on the system software
algorithm. Hardware logic has no problem.
DISK DATA R/W (XX:YYYY) There is a data transfer error between the Hard Disk Drive
and the Microprocessor.
XX means the error code
YYYY means the error sector number
DSPn FIFO Status error on a DSP card.
(*1) The DSP iff logic on the DSP card has trouble.
it's i/f is between IC101 and IC109.
Fatal CLOCK Real Time Clock (IC308) access error.
DSPn SCAN Status error on a DSP card.
(*1) The Microprocessor i/f on the DSP card has trouble.
It's iff is between CN101 and IC101.
Warning CPU APPLICATION (%) There is a system error.
or If this error is detected by the VPS, please inform.
Fatal (%) means port No.

(*1) "n" means DSP chip number in the system
n=1:1C109A of the DSP card in SLOT #1, n=2:1C109B of the DSP card in SLOT #1
n=3:1C109A of the DSP card in SLOT #2, n=4:1C109B of the DSP card in SLOT #2
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4. TROUBLESHOOTING GUIDE

This section provides the information on troubleshooting.

4-1. No Operation

(1) Power Indicator does not light up in spite of Power ON.

In this case, DC voltage which is supplied to CPU Card is not an acceptable range.
Check supplied DC voltage route to the CPU Card from the AC Inlet as follows.

Check AC voltage at CN450
pin<n> equal 120 V+/~15 %.

KX-TVS200

|

NO

YES

Y

Pull out jack from CN305.
Check DC voltage at CN401.
pin<n> equal +5 V
pin<n> equal +5 V
pin<n> equal -5 V

lYES

DC power line is electrically
cut off by an over current
protection logic in the Power Card
because the DC current is over
an acceptable range.

In this case, the DC line shorts
within Ground level.

Y

Pull out the DSP card, COL Card and

Hard Disk Cable from the CPU Card.

Check resistance between +5 V
line and the Ground line on each
device. Check the followings.

CPU Card
DSP Card
COL Card
DSP Card
COL Card
Hard Disk

: CN305 4,5,6 (+5 V)
: CN101 1(+5V)
1 CN201 4 (+5 V)
: CN101 1,2(+5V)
: CN201 4 (+5 V)
: CN308 4 (+5 V)

- 1,2,3 (GND)
-11 (GND)
-13 (GND)
-11 (GND)
-13 (GND)

-3 (GND)

-

Check AC Cord, Power Switch and
the AC Fuse in the fuse box.

Y

Check AC Fuse, F400 .

Y

Power Card has a problem.
Check AC voltage at CN1 120 V AC.

YES

yNO

Cord.

Replace AC

Y

Power Card has a problem.
Refer to (2).

JKX-TVS102
] KX-TVS204

!

If you find a short-circuited
device, please find and fix
the shont-circuit point.

Check

: If the Hard Disk Cable is misattached to the connector on the CPU Card,

+5 V line will be shorted to Ground level. Check its connection between
the Cable and the CPU Card/Hard Disk Drive.
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(2) The Power Indicator does not blink at the power up sequence even though the Power Card has no
Problem.

In this case, a micro processor on the CPU card does not runn on a ROM based-program.

PROCEDURE

GUIDE LINE

Check DC voltage at CN305.
pin3-pin1 equal +5.1 V

Adjust DC +5 V range to +5.1 voltage
by VR400 on Power Card.

]

Check system reset route.
IC310 — 1C302 — 1C301
Refer to Section 1-1. (P. 42)

Replace or fix IC310 or
surrounding logic.

]

Check clock route.
X301 — IC302 — 1C301
Refer to Section 1-2-(2). (P. 44)

Replace or fix X301 or
surrounding logic.

]

Check the handshake signals
between IC301 and IC302 as
BRQN, BGTN and BAKN.

Refer to Section 1-2-(4). (P. 44)

Its frequency is 64 kHz.

Replace IC301 or IC302.
or
Fix short/open-circuit point.

v

Check the handshake signals
between IC301 and IC302 as

UDSN, LDSN, R/WN, ASN and DAKN.

Refer to Section 1-2-(2) (P.-44)
and Section 1-2-(3). (P. 44)

Replace IC301 or IC302.
or
Fix short/open-circuit point.

v

Check the interrupt request input
condition. The following are correct
INTO (IC301-58) high

INT1 (IC301-57) low

INT2 (IC301-56) high

RXD (I1C301-30) high

1012 (IC301-39) high

I nuunn

Fix short/open-circuit point.

If no short/open point, replace

LSV/IC which asserts an incorrect
signal level as interrupt request.

For example, replace the Hard Disk
Drive if INTO has been asserted to the
High level.

L]

Check signal transaction of ROM

(1C306/307) access by IC301.
ROMCSN (IC306/307-20pin)
LIORN (1C306/307-22pin)

Refer to Section 1-3. (P. 44)

Fix short/open-circuit point.
or
Replace 1C301 or IC302.

]

Replace ROM (IC306).

Address/Data Bus are short-circuit
with Ground or with themselves.
Find shont-circuit point and fix it.




(3) The Power Indicator informs the Hardware Error by the blinking sequence at the power up self diagnostic.

Please refer to Section 1-(2) (P. 92) and Section 2. (P. 93)
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In this case, the CPU Card or Hard Disk Drive has a problem. Please connect the Data Terminal
to the VPS, and restart the system. The Data Terminal provides an error status on the screen display.

SCREEN DISPLAY on a Data Terminal and Procedure

GUIDE LINE

RAM R/W ERROR
1C304/305/307/309 or an around logic has a problem.
Refer to Section 1-4. (P. 49)

Check voltage to system rriemory.
IC304/305/307/309pin-1, 14 = +5 V

Check the control signal transaction
as RASON, CASN, MOEN, LWEN and UWEN.
There are driven by IC302.

Check memory address bus transaction
as MA <9-0>, '
They are driven by 1C302.

Replace 1C304 or IC305.

Check +5 V pattern

Replace 1IC302
if 1IC302 does not assert
the control signals.
or
Fix short-circuit
point.

ROM ERROR
IC306 has a problem.
Please refer to Section 1-3. (P. 47)
ROM interface logic is no problem
because a Microprocessor is running on this
ROM (IC306) based program.

Replace 1C306 and then restart.

If tailure occurs in spite of
replacing 1C306.
The higher address bus

- line is short with +5 V,

ground or themselves.
Fix short-circuit
point.

DISK ERROR: Initialize Errorl!
Hard Disk Drive or interface logic on the CPU
Card has a problem. Refer to Section 1-9. (P. 61)

Check the connection between the HDD and CPU.
Replace Hard Disk Drive and restart.
Check the signal transaction of CN301.

RESET, CS <1-0>, IOR, IOW, A <2-0>
and D <15-0>.

Y
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DISK ERROR: No Systeml!
Hard Disk Drive is not installed to a system
program.

Instalt a system program
by using an Utility Com'd.

DISK ERROR: Program Load Error!!
Microprocessor failed to ioad a system

program from the Hard Disk Drive.

Replace Hard Disk Drive.

DISK ERROR: Program Sum Error!|
A loading program has an error pattern.
It is a strange media error in the drive.

Replace Hard Disk Drive.

No CO Cards are activel!

DSP Card has a problem. At first, find a

If the CPU Card has a problem.,
Check the expansion bus interface
Refer to Section 1-10. (P. 67)

by Data Terminal.

If SCAN Error, check the CPU Card interface.
Refer to Section 2-2. (P. 81)

If FIFO Error, check the DSP interface.
Refer to Section 2-3 (P. 81) and 2-4. (P. 81)

The expansion bus interface on the CPU Card or

error card by replacing the CPU and DSP Card.

If the DSP Card has a problem, confirm ELOG file

“Fix short/open- .

circuit point..

Replace driVer ICs as
IC316, 317 or 318.

" Replace driver ICs as’

1C102, 103, 104 or 105.

Replace ROM or DSP as
1C107, 108 or IC109.

(4) The ELOG file has a message In the Hardware Error at the On Line Service.

Please refer to Section 3. (P. 93)

SCREEN DISPLAY on the Data Terminal and Procedure

DISK DATA RW (XX:YYYY)

Microprocessor on the CPU Card.
Refer to Section 1-9. (P. 61)

Replace Hard Disk Drive and then restart.
Check the signal transaction of CN301.

and D <15-0>,

There is a data transfer error between the Drive and

Check the connection between the HDD and CPU.

GUIDE LINE

Re-attach the disk cable.

RESET, CS <1-0>, IOR, IOW, A <2-0 >

Fix short/open-
circuit point

“or

Replace driver ICs as
IC312, 313, 314 and 315
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DSPn FIFO
Status error in the DSP Card. The DSP inter- Replace ROM or DSP as
face logic has a problem. It is between CN101 ] IC107, 108 or IC109.
and IC101. Refer to Section 2-3 (P. 81) and 2-4. (P.81)

DSPn SCAN
Status error in the DSP Card. The CPU Card Replace driver ICs as
interface has a problem. It is between CN101 _ I1C102, 108, 104 or 105.
and IC101. Refer to Section 2-2. (P. 81)

CLOCK . ,
The Real Time Clock IC (IC308) has an access error. : Replace 1C308.
Refer to Section 1-7. (P. 56)

(5) The VPS can not recelveltransmlt messages fromlto PBX.

In this case, the data transfer route of the voice message has a problem Its route is
the serial voice port between the CPU Card and DSP Card. Refer to Section 1-10-(5). (P. 67)

PROCEDURE GUIDE LINE

Check 4 MHz clock at IC’101‘-‘pin40. : o . Check 4 MHz route from IC301-pin8S5.

Y

Check signal transactions of

CN302 UVCN (48), UVAN (47), UVDN (46) ' Check signal route from IC302 to IC101.
DVCN (42), DVDN (43) and SYNCN (41). '

Yy

Check signal transactions of ' .
the CODEC interface. : Check signal route from IC109 to 1C241.

Check signal transactions of .
the analog interface. . Check analog signal route from 1C109

Refer to Section 3. (P. 85) ‘ to T-R.
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SYMPTOM - CAUSE ANALYZE AND
REPAIR

—-)|th first fuse is cut off.

Power Card is

defective. Check Power Card.

defectiveness.
(Short check)

_;| CPU card is defctive. ‘)I Check CPU card

No Operation
NORMAL

(Power indicator does |5 - - \
not light up in spite of ——4 DSP card is defective. __J Check DSP card OPERATION
defectiveness. :

power on.)
(Short Check)

_)|CO card is defective. Check CO card
defectiveness.
(Short Check)

HDD card is defective. Replace HDD with
proper one.
(Installed)

correctly. (

Other problems. 3|' Power Supply and Voltage
are not adequate.

* Power Supply Cable is cut off.

* Other complex defects.

HDD connector inserted I Insert HDD ‘
incorrectly. connector ——

4 - 2. Power Supply
+ Pull out DC supply cable and check DC voltage at CN101 Connector.

CN101
Pin Number Voltage
G

GND
GND
5.13V(4.85V~5.25V
5.13V(4.85V~5.25V)
5.13V(4.85V~5.25V
5.3V(5.0V~5.5V)
5.3V(5.0V~5.5V)
GND
5V
GND
12V

3l =S <ol oo~ o[ o | eofrof

CASE1: ALL DC voltage is not outputted.
CASEZ2: -5V DC voltage is not outputted.
CASE3: 12V DC voltage is not outputted.
CASE4: Pin number 7 (ALM) DC voltage is not outputted.
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point (D.|

4
FUSE open or normal.

normal

abnormal

Note : check points (1) ~ &) * * * Refer to page 88.

>} Check point 2. |

FET open or normal.

abnormal normal

—‘—“"“—’l' Check point @ I

* Check waveform of IC1

and around of FET.
+ (follow the SCHEMATIC
DIAGRAM.)

abnormal

A 4

A
+ Check point (4).
B @

4

-5V Regulator is normal or
abnormal. Check waveform of
1C202(follow the SCHEMATIC
DIAGRAM). :

Repair to
same parts.

"| Repair to
same parts. |

+ Over current protection
circuitis operating. Check
secondary circuit is short
circuit or nommal and check
waveform of over circuit

detection circuit block.
* (follow the SCHEMATIC
DIAGRAM.)

abnormal

- Check point (8).|

+12V Regulator is normal or
abnormal. Check waveform of

IC101(foliow the SCHEMATIC

DIAGRAM).

Repair to
same parts.
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+ Over voltage protection
circuit is operating. Check
waveform of over voltage
detection circuit block.

+ (follow the SCHEMATIC
DIAGRAM.)

+ Check secondary circuit is
short circuit or normal.

CASE4

.
- Check point (8. |

y
Q401 and D401 is normal or
abnormal. Check waveform of
DC ALM DETECTION Block
(follow the SCHEMATIC
DIAGRAM).

Repair to
same parts.
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[ Power LED's ON and OFF is abnormal |

<POWER LED ON and OFF pattern>
(Normal LED ON and OFF pattern]

Phase Screen Display ' LED Condition
Power ON ON
System Data is under construction System Set up ON and OFF
0.25second  0.25 second
After start up
May apply ** ONLINEMODE ** | ON
_J > Normal
‘May not apply (1) ** OFF LINE MODE ** | ON and OFF
L LI 1 >0
0.5 second 0.5 second
May not apply (2) ** OFF LINE MODE ** | ON and OFF
=1 |~ |~—~>®
0.5 second 3.5 second

Remarks May not apply w is the condition of PITS communication circuit being out, can recover condition.
y (2

May not appl
LED ON and OFF pattern at generated error]

is No CO/DSP card or error generation in starting up, etc. with serious error and cannot recover.

n case an error generates from the time Power Source is ON in to system data in under construction, the LED displays as

follows.
V.
Error Screen Display LED Condition
DC Alarm ON and OFF
I 1 [~ ©
RAM error ON and OFF
pigh >
ROM error ROM ERROR : Sum Errorll ON and OFF
UL UL °
HDD error DISK ERROR : Initialize ON and OFF
=
(Initialize) Errorl! M_,_]__I_I ,_Lﬂ_l
HDD error DISK ERROR : No System!! | ON and OFF
Epiigigigliy > @
(No-system)
HDD error DISK ERROR : Program ON and OFF
. siniaininin I @
(Read in error) Load Errorl!
HDD error DISK ERROR : Program ON and OFF
| —> O
(Check sum) Sum Errorl!
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H.D.D. INSTALLATION PROCEDURE

1. HOW TO USE THE H.D.D. COPY CABLE
EC1(PSZZ40K32)

H.D.D.
(Slave or Master)

Ae care not to short-circuit
the logic circuit board -

of the hard disk drive.

EC2(PSZZ4K92)

Set. and connect the unit serving as the copy source to function as the master and the unit serving as the copy desti-
nation to function as the slave and, after startup using the master disk, input the copy commands shown below from
the terminal and copy the data.

1. To start up with POWER ON Master HDD.
2. Select "1. ASCHl TERMINAL" as Terminal Type.
3. Select "3. Utility Command".
4. Input "KME" and password. (PANASONIC)
5. Input command "SYSD". (Refer to page 105)
6. Data copy is complete after 256 minutes.
7. Put HDD, HDD cable back, then start up with power on.
8. Select the destination with command "PDCT".
9. Installation is compiete with Power off --- Power on. Can be used.

For details on the master and slave jumper settings, refer to page 65 or to the Specifications Manual issued by the hard disk

drive manufacturer.
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2. HOW TO USE THE EXTENSION SLOT CABLE

How to use the expansion slot service cables
Connect the cables to the expansion slot, pull out TVS204, and check the signal waveforms and voltage value.

N\

] EC3(PQZZ50K42)

:

)

'.%..DL_l o
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NOTES FOR SCHEMATIC DIAGRAM

1. DC voltage measurements are taken with an electronic voltmeter and oscilloscope from a ground line.

Power Switch ON condition
Voltage Vaiue : V

2. This schematic diagram may be modified at any time with the development of new technology.

3.
important safety notice
The shaded area on this schematic diagram incorporates
special features important for protection from fire and
electrical shock hazards. When servicing it is essential that
only manufacturer's specified parts be used for the critical
components in the shaded areas of the schematic.

4, Varcap General Zener

Anode Anode Anode
Cathode Cathode Cathode
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PRINTED CIRCUIT BOARD (POWER SUPPLY)
1 | 2 | 3 ] 4 | .5 | 6

(COMPONENT VIEW)

‘ 0w ws LI PCPSO199
SLP1047Z l ®MPS1307 C5 7
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(Waveform of Power card)

(D Atter diode bridge (@ Atter rectification @Ic1-C

Tek kun: w.ousnl' - _sa'n_lvp!ev T Tok R !o.okSls| Sample Tok Run: 10.!

(® FET (D-S) @®Ic1-ss ®IC1-V

Tok 10.0MS/8 2272 Acgs Tok Run: 10,1
L) ¥

Tek Run: 10.0MS/s  Sample

4 4 4 4 4 v 4 T

C1 Fre
66.1 3613!1

.........

®) IC1-RT

TeK Run: ‘0.0MS/(I Sample

K ——

..........................

............................

®Ic1-CT

118 Acgs
ibde 3

R |

Tek 10.0Ms/s

@ ic1-0

Tek Run: 10.

oy
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@ Ic1-CLM

TOK Run: I0.0MS/t Sample
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¥
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IR N g ety
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\GRAM (KX-TVS204)
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(Waveform of KX-TVS204)
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AGRAM (KX-TVS204)
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Notes:

1. The circuit shown in [_] on the conductor indicates 2. The circuit shown in [____] on the conductor indicates
printed circuit on the back side of the printed circuit printed circuit on the front side of the printed circuit
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KX

This replacement parts list is for KX-TVS200 only.

Refer to the simplified manual (cover) for other areas.

Notes:

2. Important safety notice.
for safety.
parts.
parts.

4. RESISTORS & CAPACITORS
Unless otherwise specified.

*Type &Wattage of Resistor
Type

REPLACEMENT PARTS LIST

Model KX-TVS200

All resistors are in ohms ( Q } k=1000Q, M=1000kQ
All capacitors are in MICRO FARADS( uF ) P= uuF

1. The marking (RTL) indicates that the Retention Time is limited for this item.
After the discontinuation of this assembly in production, the item will
continue to be available for a specific period of time. The retention period
of availability is dependent on the type of assembly, and in accordance
with the laws governing part and product retention. After the end of this
period, the assembly will no longer be available.

Components identified by the A\ mark special characteristics important
When replacing any of these components, use only manufacturer's specified

3. The S mark indicates service standard parts and may differ from production

ERX:Metal Film
ERG:Metal Oxide
ERO:Metal Film

ERC:Solid
ERD:Carbon

PQRD:Carbon
PQRQ:Fuse
ERF:Wire Wound

PQ4R:Chip

Wattage

[10,16,18:1/8W [14,25,82:1/4W_{12,50,51:1/2W][1:1W ] 2:2W | 5:5W |

Ref. No.

Part No.

Part Name & Description

24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
39

40
41
42
43
44
45
46
a7
48

PSQT13082
PSMH1104Z
PQHE7011Z
PSWW1001Z
PQLBSD2
PSJS02R91Z

PQUP3A3Z
PQMH10027Y
EST15304T
XBA2C25ND1L
PQJVSZ
PSMH1043Z
PQKM10086F1
PQMC10059Y
PSQT1314Z
PSQT1277Z

PSGT13562
PQGP10009Z1
PQGG10009Z1
PQMH10010Y
PQMH10010Z
PSLB5F2
PQKF10066U1
PSHG1112Z
PSLP1047Z

HNDICATION LABEL
FRAME, POWER CARD
NUT

LEAD WIRE

FERRITE CORE
CONNECTOR, 2P

AC INLET

CHASSIS

SWITCH, POWER

FUSE

FUSE HOLDER

ANGLE

CABINET BODY
MAGNETIC SHIELD PLATE
INDICATION LABEL
INDICATION LABEL

NAME PLATE

PANEL

GRILLE

HINGE

HINGE

FERRITE CORE

UPPER CABINET
RUBBER PARTS, SPACER
POWER CARD (RTL)

A

ECFD:Semi-Conductor
ECQS:Styrol
PQCBX,ECUV:Chip
ECMS:Mica

ECQP : Polyproplylene

ECCD,ECKD,PQCBC,PQVP : Ceramic
ECQM,ECQV,ECQE,ECQU,ECQB : Polyester
ECEA,ECSZ,ECOS : Electrolytic

Voltage

ECQG
ECQV Type

ECQ Type

ECSZ Type

Others

05: 50V
1:100V
2:200V

1H: 50V
2A:100V
2E:250V
2H:500V

OF3.15v | QJ
1A:10V 1A 10V
1V:35V 1C eV
0J:6.3V " 1E,25:25V

6.3V

v

1J
2A

:35V

50,1H:50V

163V
100V

ACCESSORIES AND PACKING MATERIALS

Part Name & Description

CABINET & ELECTRICAL PARTS

PQKV10006C1
PQKV10005U1
PQKE10021L1
PQUS141Z
PQHD10011X
XUC3vw
PSWETVS200M
PSMH1093Z
PSHG1094Z

O ONDG D ON =

PSJS40R88Z
PSJS04R87Z
PSQT10262
PQHR118Z
PSHG1111Z
PQMH10008Z
PQQT109182
PSHG1064Z
PSMD1010Z
PQKE10037U1

PSMD1011Z

PQMH10152Z
PQMC10101Z
PQMH10009Z

COVER

COVER

COVER

SPRING

SCREW

RETAINING RING

HEAD DISK DRIVE UNIT
FRAME, HDD

RUBBER PARTS, SPACER

CONNECTOR, 40P
CONNECTOR, 4P
INDICATION LABEL
CLAMPER

RUBBER PARTS, SPACER
ANGLE

INDICATION LABEL
RUBBER PARTS, SPACER
ANGLE

PARTING PLATE

ANGLE
SPRING

MAGNETIC SHIELD PLATE
HINGE

Aa A PONON = = o
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PQJA10016Z
PQHES008Z
PQHE10Z
PSQX1215Z
PSQX12372
PSQX12382
PSQX12212
PQQX10552W
PQQX10970Y
XZBO5X08A03
XZB30X40A04

PSPK1248Z

PQPN10191Y
PQPN10196Y
PQPP10022Z

POWER CORD, AC
MOUNTING BRACKET, SCREW
MOUNTING BRACKET, PLUG
INSTALLATION MANUAL
FRONT COVER FOR I'M
BACK COVER FOR 1M
SUBSCRIBER'S GUIDE
TEMPLATE

REMOTE LEAFLET
BAG,POLYETHYLENE
BAG,POLYETHYLENE

PACKING CASE
ACCESSORY BOX
CUSHION
BAG,POLYETHYLENE

- ad ok ek ) D) =

CPU CARD PARTS

PCB1

1C301
1C302
1C303
1C304,305
1C3086
1C307
1C308
IC309

IC310
IC311
1C312,313
IC314,315
1C316,317
IC318
1C319-322

PSWPTVS200M

PSVIGB301FGG
IPQVIPD656109

PSVIMT8952BP
PSVIHM5148CE
PSWITVS200M

PSVIHM5148CE
PQVIMS6242BG
PSVIHM5148CE

PQVIPS520C

PQVIDS14C232
PQVISN7L245S
PQVISN7L244S
PQVISN7L244S
PQVISN7L245S
PQVISN7L2448

CPU CARD ASS'Y (RTL)

IC (ROM)
IC

IC

Ic -

IC

IC
IC
IC
IC
IC

P X T SN
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KX-TVS200

This replacement parts list is for KX-TVS200 only.

Refer to the simplified manual (cover) for other areas.

Ref. No.

Part No.

Part Name & Description

Pcs

Ref. No.

Part No.

Part Name & Description

Pcs

BAT301

PQVTDTC143E

MA723
MA742
LN242RP

CR23541GUF

PQJP40A09Z
PQJS50833Z
PQJS50833Z
PQJS50833Z
PSJS12R89Y
PQJP2D70Z

PQJS25P31Z
PSJP04A46Z
PQJS508332
PQJS02R48Y

PQCUV1H221JC
ECUV1H102KBV
PQCUV1H150JC
PQCUV1H270JC
PQCUV1H270JC
PQCUV1H680JC
ECUV1C104KBV
ECUV1C104KBV
ECUV1C104KBV

PQCUV1HE80JC
ECUV1C104KBV
ECUV1C104KBY
ECUV1C104KBV
ECUV1C104KBY
ECUV1C104KBY
PQCUV1H270JC
PQCUV1H680JC
ECUV1H680JCV
PQCUV1H680JC

ECUV1H221JCV
PQCUV1H104ZF
PQCUV1H104ZF
PQCUV1H104ZF
PQCUV1H104ZF
PQCUV1H104ZF
PQCUV1H104ZF
PQCUV1H104ZF
PQCUV1H104ZF
ECUV1C104KBY

ECUV1C104KBY
ECUV1C104KBV
ECUV1C104KBYV
ECUV1C104KBYV
ECUV1C104KBYV
ECUV1C104KBYV
ECUV1C104KBY
ECUV1C104KBV
ECUV1C104KBYV
ECUV1C104KBYV

(TRANSISTOR)
TRANSISTOR(SI)

(DIODES)
DIODE(S!)
DIODE(SH)
DIODE(SI)

(BATTERY)
LITHIUM BATTERY

{(CONNECTORS) -
CONNECTOR, 40P
CONNECTOR, 50P
CONNECTOR, 50P
CONNECTOR, 50P
GCONNECTOR, 12P
CONNECTOR, 2P
SOCKET, 25P
CONNECTOR, 4P
CONNECTOR, 50P
CONNECTOR, 2P

(CAPACITORS)
220P

0.001

15P

27P

27pP

68P

0.1

0.1

0.1

(0]

B O0NnmoHnnnoannon

C3E0
C3E1
C3E2
C3E3

C301,302
C304
C305
C306
C308
C309

C310
C311-315
C316
C317
C318
C319

C320
C321
C322
323,324
C325-328
C329

C330
C331

C370,371
C372,373
C374

C380
381,382
C383
C384
C385
C386
C387
C388
C389

C390-396
C397
C398
C399

FIL301
FIL305
FIL306

ECUVIC104KBV
ECUV1C104KBY
ECUV1C104KBV
ECUV1C104KBV

ECUV1H102KBV
ECEA1EU101
ERJ3GEYOR00
ECUV1H680JCV
ECUV1H102KBV
PQCUV1H104ZF

PQCUV1H104ZF
ECUV1C104KBV
PQCUV1H102J

PQCUV1H104ZF
ECUV1C104KBV
PQCUV1H200JC

PQCUV1H200JC
ECUV1C104KBV
ECEA1VKS4R7
ECEA1EU101
ECEA1VKS4R7
PQCUV1H5R0CC

PQCUV1HSR0OCC
ECEATEU101

ECEA1EU1I01
ECEA1EU331
ECEA1EUIO1

ECUV1H560JCV
ECUV1C104KBV
PQCUV1H104ZF
ECUV1H560JCV
PQCUV1H104ZF
PQCUV1H104ZF
PQCUV1H104ZF
ECUV1H102KBV
PQCUV1H104ZF

PQCUV1H105JC
PQCUV1H221JC
ECUV1C104KBV
ECUV1H221JCV

PQVFTUSOMT
PQVFTUSOMT
PQVFTU50MT

ERJ3GEYOR00
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473
ERJ3GEYJ473

0.1
0.1
0.1
0.1

0.001
100
0
68P
0.001
0.1

0.1
0.1

0.1
0.1

0.1
0.1

0.1
0.1
0.1

0.1

1
220P
0.1

220P

(CERAMIC FILTERS)
CERAMIC FILTER
CERAMIC FILTER
CERAMIC FILTER

(RESISTORS)
0
47K
47K
47K
47K
47K
47K
47K
47K
47K
47K
47K
47K
47K
47K
a7K

47K
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KX-TVS200

This replacement parts list is for

KX-TVS200 only.

Refer to the simplified manual (cover) for other areas.

Ref. No.

Part No.

Part Name & Description

Pcs

Ref. No.

Part No.

Part Name & Description

Pcs

R3BO
R3B1
R3B2
R3B3
R3B4
R3BS5
R3B6
R3B7

R3CO
R3C1
R3C2
R3C3

R3D0
R3D1
R3D2
R3D3
R3D4
R3D5
R3D6
R3D7
R308
R3Dg

R3EQ
R3E1
R3E2
R3IE3
R3E4
R3ES
R3E6
R3E7
R3ES
R3E9

R3F0
R3F1
R3F2
R3F3
R3F4
R3F5
R3F6
R3F7
R3F8
R3F9

R3GO
R3G1
R3G2
R3G3
R3G4
R3GS5
R3G6
R3G7
R3G8
R3GS

R3HO
R3H1
R3H2
R3H3
R3H4
R3HS
R3H6
R3H7
R3H8
R3H9

PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103

PQ4R10XJ472
PQ4R10XJ472
PQ4R10XJ472
PQ4R10XJ472

ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330

ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEY.J330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
|eRysGEYJa30
ERJ3GEYJ330

ERJIGEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ101
{ERJ3GEYJ101
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101

ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101

ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ101
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103

10K
10K
10K
10K
10K
10K
10K
10K

4.7K
4.7K
4.7
4.7K

33
33
33
33
33
33
33
33
33
33

33
33
33
33
33
33
33
33
33
33

33
33
a3
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R3J0
R3J1
R3J2
R3J3
R3J4
R3J5
R3J6
R3J7
R3J8
R3J9

R3KO
R3K1
R3K2
R3K3
R3K4
R3K5
R3K6
R3K7
R3K8
|R3K9

R3LO
RaL1
R3L2
|R3L3
R3L4
R3LS
R3L6
{R3L9

R3Mo0
R3M1

R3NO
R3N1
R3N2
RA3N3
R3N4
R3NS
R3N6
R3N7
R3N8
R3N9

R3PO
R3P1
R3P2
R3P3
R3P4
R3P5
R3P6
R3P7
R3P8
R3P9

R3S4
R385
R3S6
R3S7
R3S8
R359

R3T1
R3T2
R3T3
R3T5
R3T6
R3T7
R3T8
R3T9

ERJ3GEYJ103
ERJ3GEYJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
PQ4R10XJ103
ERJ3GEYJ103

ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103

ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
PQ4R10XJ152
ERJ3GEYOR00
ERJ3GEYJ330

ERJ3GEYJ330
ERJ3GEYJ330

ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3GEYJ103
ERJ3SGEYJ103
ERJ3GEYJ103
ERJ3GEYJ103

ERJ3GEYOR0O
ERJ3GEYORO00
ERJ3GEYOR00
ERJ3GEYOR00
ERJ3GEYOR00
ERJ3GEYOR00
ERJ3GEYOR00
ERJ3GEYOR0O
|ERJ3GEYORCO
ERJ3GEYORO00

ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJIGEYJ330
ERJ3GEYJ330

ERJ3GEYJ820
ERJ3GEYJ820
ERJ3GEYJ820
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330

OO0 QOO0 0O o

nomnnnonon
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KX-TVS200

This replacement parts list is for KX-TVS200 only.

Refer to the simplified manual {(cover) for other areas.

Ref. No.

Part No.

Part Name & Description

Pcs

Ref. No.

Part No.

. -Part Name & Description

Pcs

R3U0
R3U2
R3U3
R3U6
R3U7
R3U8
R3U9

R3W1
R3W2
R3W3
R3wWs
R3we
R3W7
R3Wg

A3X0
R3X1
R3X2
A3X3
R3X4
R3X5
R3X6
R3X7

R3Y1

R301,302
R303
R304,305
R306
R307
R308
R309

R310
R311
R312
R313-319

R320
R321
R323
R324
R326
R327
R329

R330
R331,332
R333
R334
R336-339

R340,341
R342
R343-349

R350-359

R360
R362
R363-369

R370
R372
R373,374
R375
R376
R377
R378

ERJ3GEYJ330
ERJBGEYJ330
ERJ3GEYOR00
ERJ3GEYJ330

-|ERJ3GEYJ330

ERJ3GEYJ330
ERJ3GEYOR00

ERJ3GEYJ330
ERJ3GEYJ473
ERJ3GEYJ101

ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYJ330
ERJ3GEYOR00

ERJ3GEYOR00
ERJ3GEYOR00
ERJ3GEYOR00
ERJ3GEYOR00
ERJ3GEYOR00
ERJ3GEYOR00
ERJ3GEYORO00
ERJ3GEYOR00

ERJ3GEYJ472

ERJ3GEYJ330
PQ4R10XJ472
ERJ3GEYJ472
ERJ3GEYJ103
ERJ3GEYJ472
ERJ3GEYJ472
ERJ3GEYJ472

ERJ3GEYJ101
ERJSGEYOR00
ERJ3GEYJ101
ERJ3GEYJ330

PQ4R10XJ472

ERJ3GEYORQ0
ERJ3GEYJ470
|ERJ3GEYJ330
ERJ3GEYJS560
PQ4R10XJ821

PQ4R10XJ820

ERJ3GEYJ221
ERJ3GEYJ473
PQ4R10XJ473
ERJSGEYJ472
PQAR10XJ473

ERJ3GEYOR00
ERJ3GEYJ103
ERJ3GEYOR00

ERJ3GEYOR00

ERJ3GEYJ184
ERJ3GEYJ330
ERJ3GEYJ101

PQ4R10XJ103
PQ4R10XJ473
ERJ3GEYJ473
PQ4R10XJ473
PQ4R10XJ103
ERJ3GEYOR00
ERJ3GEYOR00

OO0 O0ODO0OO0OO0OOCO

R379

R380-389
R390-399

R801

ERJ3GEYORO00

ERJ3GEYOR00
ERJ3GEYOR0O

PQ4R10XJ221

PQLQR1RM601
PQLQR1RM601
PQLQR1RMé601
PQLQR1RM601
PQLQR1RM6E01
PQLQR1AM601
PQLQR1RAM6E01
PQLQR1RM601
PQLQR1RM601
PQLQR1RM601

PQLQR1RM601
PQLQR1RM601
PQLQR1RM601
PQLQR1RM601
PQLQR1RM601
PQLQR1RM6E01

PQLQR1RM601
PQLQR1RM601
PQLQR1RM601
PQLQR1RM601
PQLQR1RS121

PQSR10A101Z

PQVCL3276N6Z
PSVCCR3276B2

0

(COILS)
COIL
COlL
COIL
COIL
COIL
COIL
COIL
con
COIL.
COIL

COIL
COIL
COIL
COIL
COIL
COlL

COIL
COIL
COIL
COIL
colL

(SWITCH)
ROTARY SWITCH

(CRYSTAL OSCILLATORS)
CRYSTAL OSCILLATOR
CRYSTAL OSCILLATOR

FIXTURES AND TOOLS

PSZZ40K3Z
PSZZ4K9Z
PQZZ50K4Z

EXTENSION CORD, 40P
EXTENSION CORD, 4P
EXTENSION CORD, 50P

Notes:

Extension cords are useful for
servicing.

(They make servicing easy.)




[ KX-TVS200

This replacement parts list is for KX-TVS204 only. Refer to the simplified manua! (cover) for other areas.
REPLACEMENT PARTS LIST Ref. No. Part No. Part Name & Description Pcs
Model KX-TVS204 :
(TRANSISTORS)
Q100A PQVTDTC143E | TRANSISTOR(SI) 1
Notes: Q100B PQVTDTC143E |TRANSISTOR(SH 1
1. The marking (RTL) indicates that the Retention Time is limited for this item. Q261A 2SB1218A TRANSISTOR(SI) (or 28A1576Q) S| 1
After the discontinuation of this assembly in production, the item will Q2618 25B1218A TRANSISTOR(SI) (or 28A1676Q) S| 1
continue to be avaiable for a specific period of time. The retention period Q262A 25B1218A TRANSISTOR(SI) (or 25A1676Q) S| 1
of availability is dependent on the type of assembly, and in accordance Q2628 2SB1218A TRANSISTOR(SI) (or 25A1576Q) S 1
with the laws goveming part and product retention. After the end of this
period, the assembly will no longer be available.
2. Important safety notice. (CONNECTORS & JACK)
Components identified by the  mark special characteristics important CN101 PQJP50833Z CONNECTOR, 50P 1
for safety. CN102 PSJP60A45Z CONNECTOR, 60P 1
Whaen replacing any of these components, use only manufacturer's specified | JCN103 PSJJ2T0042 JACK, TEL 1
parts.
3. The S mark indicates service standard parts and may differ from production
parts. (CAPACITORS)
4. RESISTORS & CAPACITORS C100 ECUV1H102KBV [0.001 1
Unless otherwise specified. C101A ECUV1H102KBV 30.001 1
All resistors are in chms ( Q ) k=1000Q2, M=1000kQ C101B ECUV1H102KBY [0.001 1
All capacitors are In MICRO FARADS( uF )} P= ppF C102A ECUV1IH120JCV |12P 1
*Type &Wattage of Resistor C102B ECUV1IH120JCV |12P 1
Type C103A ECUVIH120JCV [12P 1
ERC:Solid ERX:Metal Film PQRD:Carbon C103B ECUViH120JCV [12P 1
ERD:Carbon  |ERG:Metal Oxide |PQRQ:Fuse C104A ECUV1C104KBV [0.1 S| 1
PQ4R:Chip ERO:Metal Film ERF:Wire Wound C104B ECUV1C104KBV |0.1 1
Wattage C105A ECUV1C104KBV [0.1 S| 1
10.16,18:1/8W [14.25,52:1/4w ]12,50,81:1/2W]1:1w [ 2:2w | s:5Ww | {lc105B ECUV1C104KBV |0.1 s| 1
*Type & Voltage of Capacitor C106A ECUV1H101JCV [100P 1
Type C106B ECUV1IH101JCV [100P 1
[ECFD:Semi-Conductor ECCD,ECKD,PQCBC,PQVP : Ceramic C107A ECUV1H101JCV ]100P 1
ECQS:Styrol ECQM,ECQV,ECQE,ECQU,ECQB : Polyester C1078 ECUV1H101JCV |100P 1
PQCBX,ECUV:Chip ECEA,ECSZ,ECOS : Electrolytic C108A ECUV1H102KBV {0.001 1
ECMS:Mica ECQP : Polyproplylene C108B ECUV1H102KBV }0.001 1
Voltage C109A ECUV1H102KBV [0.001 1
ECQ Type |ECQG ECSZ Type Others C1098 ECUV1H102KBV [0.001 1
ECQV Type
1H: 50V 05: 50V OF:3.15V | OJ 6.3V 1V i35V C110A ECUV1H102KBV [0.001 1
2A:100V 1:100V A0V 1A 10V 50,1H:50V C110B ECUV1H102KBV |0.001 1
2E:250V 2:200V 1V:35V 1C 16V 1J 63V C111A ECUV1H102KBY ]0.001 1
2H:500V 0J4:6.3V  E,25:25V 2A :100V Ct11B ECUV1H102KBV [0.001 1
C112A ECUV1H102KBV |0.001 1
C1128 ECUV1H102KBV |0.001 1
Ref. No. Part No. Part Name & Description Pcs C113A ECUV1H102KBV [0.001 1
C113B ECUV1H102KBV ]0.001 1
BOARD PARTS C114A ECUV1H102KBV {0.001 1
C114B ECUV1H102KBV ]0.001 1
(ICs) C114C ECUV1H102KBV [0.001 1
IC101A |PQVIPD656214 IC 1 C114D ECUV1H102KBYV ]0.001 1
IC101B {PQVIPD656214 IC 1 C115A ECUV1C104KBYV ]0.1 S 1
IC102  |PQVISN7L244S IC S 1 C115B ECUV1C104KBV {0.1 ]
IC103  |PQVISN7L244S IC S 1 C115C ECUV1C104KBV [0.1 s 1
IC104 |PQVISN7L245S IC S 1 C115D ECUV1C104KBV (0.1 sf 1t
IC105  |PQVISN7L241M IC S 1 C116A PQCUV1H223KB |0.022 1
IC106A |PQVISN7LI26A iIC S 1 C116B PQCUV1H223KB [0.022 1
IC106B |PQVISN7LI26A IC ] 1 C116C PQCUV1H223KB |0.022 1
IC107  |PSVITC7S08FU IC 1 C116D PQCUV1H223KB 10.022 1
IC108 |PSVITC7S32FU IC 1 C117A ECUV1C391JCV [390P 1
IC109A |PSVISBCO60BPJ IC 1 C1178 ECUV1C391JCV |390P 1
IC109B |PSVI8C060BPJ IC 1 C117C ECUV1C391JCV |390P 1
1C109C {PSVISCO60BPJ o] 1 C117D ECUVIC391JCV |390P 1
IC109D |PSVISCO60BPJ IC 1 C118A ECUV1C104KBV JO.1 ] 1
IC261A |PQVINJMSIOV IC 1 C118B8 ECUV1C104KBV 0.1 ) 1
IC261B |PQVINJM3ISV Ic 1 C118C ECUV1C104KBV 10.1 S| 1
C118D ECUV1C104KBV ]0.1 S| 1
C119A PQCUV1H105JC |1 s| 1
C1198 PQCUV1H105JC {1 S| 1
C119C PQCUV1H1058JC {1 S 1
C119D PQCUV1H105JC {1 S| 1
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C120A  [ECUVIC104KBV [0.1 s] 1 (RESISTORS)
C1208  |ECUVIC104KBV 0.1 ] I L111 |ERJ3GEYOROD |0 1
C120C  |ECUV1IC104KBV [0.1 s| 1 . '
C120D. [ECUVIC104KBV [0.1 s| 1 R100A  |ERJ3GEYJ330 33 1
C121A  |ECUVIC104KBY 0.1 s| 1 R100B  |ERJ3GEYJ330 a3 1
C121B  |ECUVIC104KkBV [0.1 s| 1 R102 ERJ3GEYJ330 33 1
C121C  |ECUV1IC104kBV [0.1 s| 1 R105A  |ERJ3GEYJ473 47K 1
c121b  JECUVICI04KBY [0.1 s| 1 R105B  |ERJ3GEYJ473 47K 1
C122E ~ |ECUV1IH220JCV |[22P 1 R107A  |ERJ3GEYOROO |0 1
C123E  |ECUV1H100DCV [10P sl 1 R1078  |ERJ3GEYOROO |0 1
|R108A  |ERJSGEYJ471 470 1
C130 ECEA1AU221 220 1 R108B  |ERJ3GEYJ471 470 1
C131-139 |ECUVIC104KBY 0.1 sf 1
R110A  |ERJ3GEYJ330 33 1
C140-147 |ECUVIC104KBV [0.1 s| 1 R110B  |ERJ3GEYJ330 33 1
R111A  |[ERJ3GEYJ330 33 1
C230A = [ECUVIC104KBV [0.1 s| 1 R111B  |ERJ3GEYJ330 33 1
C230B - [ECUV1C104KBV [0.1 s| 1 R112A  |ERJ3GEYJ330 33 1
C233A  |ECUV1C104KBY [0.1 s| 1 R1128  |ERJ3GEYJ330 33 1
C2338  |ECUVIC104KBV [0.1 s| 1 R113A  |[ERJ3GEYJ330 33 1
C234A  |ECUVIC104KBV |0.1 s] 1 R1138  |ERJIGEYJ330 33 1
C234B  |ECUVIC104KBV |0.1 8| 1 ||R114a  |ERJ3GEYJ330 33 1
R114B  |ERJ3GEYJ330 33 1
C261A . [ECEV1HAO010 1 1 R115A  |ERJ3GEYJ473 47K 1
C261B  |ECEVIHAO10 1 1 R115B  |ERJ3GEYJ473 47K 1
C262A  |ECEV1HAO10 1 1 R15C  |ERJ3GEYJ473 47K 1
C262B  |ECEV1HA010 1 1 R115D  |ERJ3GEYJ473 47K 1
C263A  |ECUViHesoJCV |68P 1 R116A  |ERJ3GEYJ272 2.7K 1
c2638  |ECUV1HBBOJCV |68P 1 R116B  |ERJ3GEYJ272 2.7K 1
C264A  |ECUV1IHEBOJCV |68P 1 R116C  |ERJ3GEYJ272 2.7K 1
C264B  |ECUV1HEB0JCV |68P 1 R116D  |ERJ3GEYJ272 27K 1
C265A  |ECUViHIO1JCV [100P 1 R117A  |ERJ3GEYJ473 47K 1
C2658  |ECUVIHI01JCV [100P 1 R117B  |ERJ3GEYJ473 47K 1
C266A  |ECUVIH101JCV [100P 1 R117C  |ERJ3GEYJ473 47K 1
C266B  |ECUViH101JCV [100P 1 R117D0  |ERJ3GEYJ473 47K 1
Cc267A  |ECUViH47OJCY |[47P 1 R118A  |ERJIGEYJ473 47K 1
C2678  [ECUViH470JCV [47P 1 R118B  |ERJ3GEYJ473 47K 1
C268A  |ECUViH4TOJCY [47P 1 R118C  |ERJ3GEYJ473 47K 1
C2688  [ECUViH47OJCV |[47P 1 R118D  |ERJSGEYJ473 47K 1
C269A  |PQCUV1H223KB [0.022 1 R119A  |ERJ3GEYJ473 47K 1
R119B  |ERJ3GEYJ473 47K 1
C272A°  |ECUV1C104KBV [0.1 s| 1 R119C  |ERJ3GEYJ473 47K 1
C272B  |ECUVIC104KBY [0.1 s| 1 R119D  |ERJ3GEY.J473 47K 1
C291A  |ECEA1HNZR2S |22 sl 1 R120A  |ERJ3GEYJ473 47K 1
C291B  |ECEATHNZR2S [2.2 s| 1 R120B  |ERJ3GEYJ473 47K 1
R120C  |ERJ3GEYJ473 47K 1
R120D  |ERJ3GEYJ473 47K 1
(COILS) R121A  |ERJ3GEYJ473 47K 1
L110 PQLQR1RS121  [COIL 1 R121B  |ERJ3GEYJ473 47K 1
L112A POLQRIRS121  |coiL 1 R121C  |ERJ3GEYJ473 47K 1
L1128 PQLQR1RS121  [COIL 1 R121D  |ERJ3GEYJ473 47K 1
L291A PQLQRILT colL 1 R122A  |ERJ3GEYJ473 47K 1
L291B PQLORILT colL 1 R1228  |ERJ3GEYJ473 47K 1
L292A PQLQRILT ColL 1 R122C  |ERJ3GEYJ473 47K 1
L292B PQLQRILT coiL 1 R122D  |ERJ3GEYJ473 47K 1
R123A  |ERJ3GEYJ473 47K 1
R1238  |ERJ3GEYJ473 47K 1
R123C  |ERJ3GEYJ473 47K 1
R123D  |ERJ3GEYJ473 47K 1
R124A  |ERJ3GEYJ473 47K 1
R124B  |ERJ3GEYJ473 47K 1
R124C  |ERJSGEYJ473 47K 1
R124D  |ERJ3GEYJ473 47K 1
R133 ERJ3GEYJ103 10K 1
R134 ERJ3GEY.J103 10K 1
R135 ERJ3GEYJ103 10K 1
R136 ERJ3GEYJ103 10K 1
R137 .~ |ERJSGEYJ680 68 1
R138 \/ |ERJ3GEYJ470 47 1
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R141A  |ERJ3GEYJ473 47K 1 (TRANSFORMERS)

R141B  |ERJ3GEYJ473 47K 1 T291A  |PSLTOZ7A TRANSFORMER 1
R142A  |ERJ3GEYJ473 47K 1 T291B  |PSLTezZ7A TRANSFORMER 1
R1428 . |ERJIGEYJ473 47K 1

R142C  |ERJAGEYJ473 47K 1

R142D  |ERJBGEYJ473 47K 1 (CRYSTAL OSCILLATORS)

R143A  |ERJ3GEYJ103 10K 1 X100A |Psvccs1638G5  JCRYSTAL OSCILLATOR 1
R143B  |ERJ3GEYJ103 10K 1 x1008 |Psvccsi638G5  |CRYSTAL OSCILLATOR 1
R144A  |ERJSGEYJ103 10K 1

R144B8  |ERJBGEYJ103 10K 1

R145A  |ERJ3GEYJ103 10K 1 (VARISTORS)

Ri45B  |ERJ3GEYJ103 10K 1 ZR291A |PSVDVF07820 VARISTOR 1
R146A  |ERJ3GEYJ103 10K 1 ZR291B  |PSVDVF07820 VARISTOR 1
R146B  |ERJ3GEYJ103 10K 1 ZR292A |PSVDVF07820 VARISTOR 1
R147A  |ERJ3GEYJ103 10K 1 ZR292B |PSVDVF07820 VARISTOR 1
R1478  |ERJ3GEYJ103 10K 1

R148A  |ERJ3GEYJ103 10K 1

R1488  |ERJAGEYJ103 10K 1 (OTHERS)

R149A #ERJ&SEYJ103 10K 1 E1 PQDF996Z SHAFT 2
R149B = |ERJIGEYJ103 10K 1 E2 PSHR1104Z GUIDE 2
R1508 JERJ3GEYU103 10K 1

R261A  |ERJSGEYJ330 33 1

R261B  |ERJBGEYJ330 33 1

R262A  |ERJSGEYJ330 33 1

R262B  |ERJ3GEYJ330 33 1

R263A  |ERJ3GEYJ472 4.7K 1

R263B  |ERJ3GEYJ472 4.7K 1

R264A  |ERJ3GEYJ472 4.7K 1

R264B  |ERJ3GEYJ472 4.7K 1

R265A  |ERJ3GEYJ472 4.7K 1

R265B ~ |ERJSGEYJ472 4.7K 1

R266A  |ERJ3GEYJ472 4.7K 1

R266B  |ERJBGEYJ472 4.7K 1

A267A  |[ERJBGEYJ472 4.7K 1

R267B  |ERJ3GEYJ472 47K 1

R268A  |ERJ3GEYJ472 4.7K 1

A2688  |ERJBGEYJ472 4.7K 1

R269A  |ERJSGEYJ472 4.7K 1

R2698  |ERJ3GEYJ472 4.7K 1

R270A = |ERJ3GEYJ472 4.7K 1

R270B |[ERJ3GEYJ472 4.7K 1

R271A  |ERJ3GEYJ472 4.7K 1

R271B  |ERJ3GEYJ472 4.7K 1

|r272A  |ERJ3GEYU4T72 4.7K 1

R2728  |ERJ3GEYJ472 4.7K 1

R273A  |ERJ3GEYJ821 820 1

R273B  |ERJIGEYJS21 820 1

R274A  |PQ4R10XFB201  |8.2K 1

R275A  |PQ4R10XF1201 1.2K 1

R276A  |ERJ3GEYJ330 33 1

R276B  |ERJ3GEYJ330 33 1

R277A  |ERJ3GEYJ330 33 1

|re778  |ERJSGEYJ330 33 1

R291A  |PQRQ1VJIB21 820 1

R201B  |PQRQIVJS21 820 1
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