




**Please refer to specification sheet for detailed information.

TS-920 / TS-820 Series – Infrared Conference System

Model TS-920RC TS-820RC TS-820

Input

MIC 1 (Base language) & MIC 2 (Translation language): 
-60 dB (*2), 600 Ω, unbalanced, ø6.3 mm phone jack (2P)
AUX 1 (Base language), AUX 2 (Translation language) & 
AUX 3 (Base and Translation Language): -20 dB (*2), 10 
kΩ, unbalanced, ø 6.3 mm phone jack (2P)

MIC: -60 dB (*2), 600 Ω, unbalanced, ø 6.3 mm phone jack (2P)
AUX: -20 dB (*2), 10 kΩ, unbalanced, ø 6.3 mm phone jack (2P)

Output
LINE: -10 dB (*2), 10 kΩ, unbalanced, ø 6.3 mm phone jack (2P) / REC: -10 dB (*2), 10 kΩ, unbalanced, RCA pin jack

HEADPHONES: ø 3.5 mm mini jack (3P; monaural)

Equalizer Input/Output Input: -20 dB (*2), 10 kΩ, unbalanced, RCA pin jack / Output: -20 dB (*2), 10 kΩ, unbalanced, RCA pin jack

No. of Connectable units 192 units (Chairman / Delegate Units) 64 units (Chairman / Delegate Units)

No. of Connectable Infrared 
Transmitter / Receiver Units

Up to 4 units (with the use of distributor, up to 16 units connectable 
when they are all TS-905 and up to 12 units when they are all TS-907 or TS-905 & TS-907 are used in combination)

External Control Terminal D-sub connector (9P, male) / USB-B selectable

LED Indicator

Audio signal receiving 1-4CH, Data signal receiving, External control priority, External control communication, 
Battery (flashes when unit's battery nears complete discharge), Short-circuit 

Voting result indicators 1-3 (7-segment LED, 3 digits), Recording status, Format in-progress, Access, 
Internal memory status, USB memory status, Remaining internal memory capacity warning, Remaining 

USB memory capacity warning
-

Record Switch Recording start button, Recording stop button, Format button -

Record Ports USB-A (for USB memory devices) and USB mini-B (for PCs) -

Record Function
Recordings can be made to a USB memory device (*1) or the internal memory.

Recording format: MP3 (MPEG-1 Audio Layer-3), monaural
Sampling Frequency: 32 kHz, Bit rate: 128 kbps

-

Function Switch

Number of open microphones setting switch: 1 / 2 / 3 / 4
Mic-off setting switch: TIME Out ON / OFF

Speech priority selector switch: FIRST / LATEST / FIRST:FIXED NEXT:LATEST
FBS switch: AUTO / OFF / TEXT

Weight 2.8 kg 2.7 kg

Central Units

TS-920RC
TS-820RC
TS-820

Model TS-921 TS-922 TS-821 TS-822

Power Source Supplied from optional lithium-ion battery or AC adapter)

Input Microphone Terminal XLR-4-31 type

Output Monitor speaker: 8 Ω, 0.2 W / Headphone: ø 3.5 mm mini jack (3P: Monaural) x 2

LED Indicator Speech, Voting status 1-3, Power Speech, Power indictor

Function

Monitor volume control, Headphone volume control, Voting, Monitor 
selector switch (MAIN/SUB)

Monitor volume control, Headphone volume control

Priority speech - Prority speech -

Battery Life Approx. 10 hours

Finish Case: PC resin, black / Speaker Net: Steel plate, black, matte finish, paint

Dimension (W x H x D) 205.7 x 70.3 x 164.2 mm

Weight 525 g

(*1) A USB 2.0 compatible FAT32-formatted flash memory device of up to 32 GB in capacity can be used. 
       There may be cases in which a USB flash drive cannot be used with the TS-920RC, TS-820RC, depending on the drive's attributes or recording conditions. 
(*2) 0 dB = 1 V

TS-921

Infrared Chairman 
Unit

TS-922

Infrared Delegate 
Unit

TS-821

Infrared Chairman 
Unit

TS-822

Infrared Delegate 
Unit
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**Please refer to specification sheet for detailed information.

TS-903 TS-904
Microphone (368mm) Microphone (518mm)

BP-920A

Rechargeable
Lithium-Ion Battery

MB-TS920
Rack Mount Bracket

TS-905 TS-907

Infrared Transmitter/
Receiver

Infrared Transmitter/
Receiver BC-920

Battery Charger

AD-0910 YW-1022 YW-1024
AC Adapter Distributor Distributor

Other System Components

TS-923 TS-924
Microphone (470mm) Microphone (620mm)

Key features:

•  No worries about radio interference, eavesdropping,  or information leakage, thanks to wireless system's IR communication method.
• Suitable for either permanent or temporary installation.
• Failure in one terminal unit does not affect other units.
• System can be controlled by external equipment via RS-232C and USB port.
• Individual control of units possible by assigning unit addresses.
• Built-In audio recording on internal or external USB memory (TS-820RC/TS-920RC)
• Triple choice vote function for TS-920RC
• Bilingual conference capability.
• Built-In feedback suppressor for more efficient reduction of acoustic feedback.
• When speaker is on, chairman/delegate unit mic is turned off automatically to avoid feedback, and vice versa.

TS-920 Series System Confi guration

Microphone (standard) TS-923 / 
Microphone (long) TS-924

Chairman Unit
TS-921

Delegate Unit
TS-922

Delegate Unit
TS-922

Microphone

Distributor
YW-1024 / YW-1022

Central Unit
TS-920RC

Distributor
YW-1024 / YW-1022

Microphone

Camera

Custom
Software

Infrared Transmitter/Receiver
TS-905 or TS-907
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**Please refer to specification sheet for detailed information.

TS-790 Series – Simple and Compact Wired Conference System 

Power Source 100 - 240 V AC, 50/60 Hz

Power / Current 
Consumption

230 W (rated output, 64 units)
81 W (1/8 of rated output, 64 units)
200 mA or less (when power switch is OFF)

235 W (rated output, 64 units)
85 W (1/8 of rated output, 64 units)
200 mA or less (when power switch is OFF)

Rated Output 120 W (Speaker Output)

Frequency Response 20 Hz - 20 kHz ±3 dB

Distortion 1 % or less at 1 kHz (20 kHz LPF (AUX-0025))

Tone Control Bass: ±10 dB at 100 Hz, Treble: ±10 dB at 10 kHz (Speaker Out)

Signal to Noise Ratio

83 dB or more (Speaker volume: min.)
76 dB or more (Speaker volume: max, Input volume: min.)
55 dB or more (Speaker volume: max, Input volume: min.)

(A-weighted)

Audio Input

MIC: -60 dBV (unbalanced) / -41 dBV (balanced) selectable, 600 Ω, Ø 6.3 mm 
phone jack
Note: MIC input is equipped with phantom power (24 V DC, ON/OFF switchable)
AUX IN: -20 dBV, 10 kΩ, unbalanced, RCA pin jack x 2

MIC: -60 dBV (unbalanced) / -41 dBV (balanced) selectable, 600 Ω, Ø 6.3 
mm phone jack
Note: MIC input is equipped with phantom power (24 V DC, ON/OFF switchable)
AUX IN: -20 dBV, 10 kΩ, unbalanced, RCA pin jack x 2
MODULE 1, 2: -20 dBV, 10 k Ω, compatible Wireless Tuner Module WTU-M9800

Audio Output SPEAKER OUT: High impedance (100 V line / total 83 Ω) /Low impedance (4-16 Ω) selectable, removable terminal block (3 pins)
REC OUT: -10 dBV, 10 k Ω, unbalanced, RCA pin jack x 2

Equalizer RETURN/SEND 
Terminal

-10 dBV, 10 k Ω, unbalanced, RCA pin jack, ON/OFF switchable

Video Conference IN/OUT 
Terminal

-10 dBV, 10 k Ω, unbalanced, RCA pin jack
USB Audio Type-B port (for PC)

Audio streaming data-in: 11.025 / 16 / 22.05 / 32 / 44.1 / 48 kHz sampling frequency (selectable on PC), 16-bit PCM
Audio streaming data-out: 32 / 44.1 / 48 kHz sampling frequency (selectable on PC), 16-bit PCM

Chairman/Delegate Units 
Terminal

LINE 1, 2: 8 pins DIN Socket

No. of Connectable Units Max. 64 units (Chairman/Delegate units)

Conference Unit Setting
MODE Switch: NORMAL / AUTO OFF / TEST

MAX MIC UNIT Switch: Number of Delegate Units can be turned on microphone set to 0, 1, 2 or 4
Priority Speech Chime Operation of Chairman Unit's priority button activates a single-tone chime (with volume control)

Volume Control
MIC volume, AUX volume, VIDEO CONFERENCE volume, SPEAKER volume, 
Microphone and Monitor speaker of Conference Unit volume, CHIME volume

MIC volume, AUX volume, VIDEO CONFERENCE volume, MODULE1 
volume, MODULE2 volume, SPEAKER volume, Microphone and 
Monitor speaker of Conference Unit volume, CHIME volume

LED Indicators
Power (Green)

Amplifier: INPUT SIGNAL (Green), PEAK (Red), PROTECT (Red), ERROR (Red)
Conference Unit Setting: NORMAL (Green), AUTO MIC OFF (Green), TEST (Red)

Finish Panel: ABS resin, Black / Case: Surface-treated steel plate, Black, Paint
Dimensions (W x H x D) 420 x 96.1 x 313.1 mm
Weight 4.9 kg 5.2 kg
Accessories Power Cord (2 m) x 1, USB Cable (3 m) x 1, Speaker Out Removable Terminal Plug (5 mm, 3 pins) x 1

Option Rack Mounting Bracket: MB-25B
Extension Cord: YR-790-3, YR-790-10

Rack Mounting Bracket: MB-25B
Extension Cord: YR-790-3, YR-790-10
Wireless Tuner Module: WTU-M9800 with 5000 series Wireless Microphone

TS-7912D
TS-7912DW

Central Unit

120W

120W

Model TS-7912D TS-7912DW

Power Source  36 V DC, 30 mA or less (supplied from Central Unit TS-7912D, TS-7912DW)

Output
 Headphone/Recording: Ø 3.5 mm, mini jack (3P: monaural) x 2

Monitor Speaker: 130 Ω, 200 mW

Control Speech Microphone, speaker on-off control by speech button

Volume Control Headphone/Recording and monitor speaker volume adjustable x 2

Priority Mic, speaker on-off, other mic cut off and 
single-tone chime activation by priority 
button

-

Microphone Unit
Impedance
Sensitivity
Frequency Response
LED Indicator
Length / Weight

 Electret condenser, Unidirectional
1.8 kΩ

-37 dB (1kHz, 0 dB = 1V/Pa)
100 Hz - 13 kHz

Speech indicator (ring type) Blue
518 mm / 105 g

Finish Upper case: ABS resin, dark grey, paint / Lower case: ABS resin, black, paint

Dimensions (W x H x D) 145.3 x 70.7 x 150.5 mm (excluding microphone unit)

Weight 800 g (excluding microphone unit)

Accessory Long microphone unit x 1

Option Extension Cord: YR-790-3, YR-790-10

TS-791L
TS-792L

Charimain Unit with Long Microphone / Delegate Unit with Long Microphone

Model TS-791L TS-792L

Wireless Tuner Module Extension Cord for TS-791L / TS-792L 

WTU-M9800
*Applicable for TS-7912DW

YR-790-3
YR-790-10

Cable Length: 3 m
Connector: 8 pins DIN socket  
(going to the unit's base) x 1, 
8 pins DIN plug (going to the 
cord) x 1

Cable Length: 10 m
Connector: 8 pins DIN socket  
(going to the unit's base) x 1, 
8 pins DIN plug (going to the 
cord) x 1
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**Please refer to specification sheet for detailed information.

• Suitable for small-scale corporate boardroom and meeting room applications
• Connectable up to 24 unit of Chairman and delegate to one Central Unit (with the use of Booster Unit, TS-690BS, max. 30 units can be connected.)
• The chariman unit’s priority key activates a single-tone chime
• Number of simultaneously usable delegate units can be selected (0 - 3 units)
• Automatic Mic-Off function (OFF / 30s)
• The Test Function feature enables easy checking of the connection status of all connected units

TS-690 Series – Plug and Play Wired Conference System 

TS-690

TS-691L

TS-692L

Central Unit

Chairman Unit with Long Microphone

Delegate Unit with Long Microphone

• Jack for microphone input, and AUX input
• Microphone, AUX, line (for conference unit's 

built-in speaker) and chime(on chairman's unit) 
volume controls

• Recording output

• To prevent feedback, the built-in speaker is 
turned off while the microphone is on

• Press-to-talk priority speech button activates 
chime and overrides delegate unit (TS-691L only)

• Headphone output and internal speaker volume 
adjustable

• Headphone / recording output

MB-23B
Rack Mount Bracket

TS-690BS
Booster Unit

YR-790-3
YR-790-10

Cable Length: 3 m
Connector: 8 pins DIN socket  
(going to the unit's base) x 1, 
8 pins DIN plug (going to the 
cord) x 1

Cable Length: 10 m
Connector: 8 pins DIN socket  
(going to the unit's base) x 1, 
8 pins DIN plug (going to the 
cord) x 1

Extension Cord for TS-691L / TS-692L

System Example for TS-690 Series

Central Unit
TS-690

Chairman Unit
TS-691L

Delegate Unit(s)
TS-692L

Booster Unit
TS-690BS

(Max. 30 units)Central Unit

• Without a Booster Unit, a maximum of 24 units can be connected.
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**Please refer to specification sheet for detailed information.

System Example for TS-820 Series

Microphone (standard) TS-923 / 
Microphone (long) TS-924

Chairman Unit
TS-821

Delegate Unit
TS-822

Delegate Unit
TS-822

Distributor
YW-1024 / YW-1022

Central Unit
TS-820RC

Microphone

Camera

Infrared Transmitter/Receiver
TS-905 or TS-907

Central Unit
TS-820

OR

Custom
Software

System Example for TS-790 Series

Central Unit
TS-7912D 

Central Unit
TS-7912DW

Chairman Unit
TS-791L

Chairman Unit
TS-791L

Delegate Unit(s)
TS-792L

Delegate Unit(s)
TS-792L

Delegate Unit(s)
TS-792L

Delegate Unit(s)
TS-792L

• Maximum 64 Chairman and Delegate Units are connectable to one Central Unit

• Maximum 64 Chairman and Delegate Units are connectable to one Central Unit
• TS-7912DW equipped with 2 wireless tuner modules slots. Compatiable WTU-M9800 with 5000 series wireless microphones

WEB 
Meetings

WEB 
Meetings

USB

USB

Line 1

Line 1

Line 2

Line 2

up to 32 units

up to 32 units

up to 32 units

up to 32 units

120 W

120 W

Line 1

Line 1

up to 32 units

up to 32 units

Delegate Unit(s)
TS-792L

up to 32 units

Delegate Unit(s)
TS-792L

up to 32 units

WEB 

WEB 

Optional of Microphone and Tuner

TS-820 / TS-790 Series System Confi guration
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**Please refer to specification sheet for detailed information.

• Long-lasting battery life 
• Compact and lightweight 
• Neodymium magnets for high audio performance 
• Extended audible range 

• 4 W max.  
• IPX5*

• 23 W max.

• 10 W max.
• with whistle 

(ER-520W)

• 10 W max.
• with siren

• 23 W max. • 23 W max.
• with siren

• 23 W max.
• with shoulder strap 

& detachable 
microphone

*Protected against water jets by a nozzle against the enclosure from any direction.

• 10 W max.
• IPX5*

• 23 W max.
• with whistle

• 10 W max.
• IPX5*
• with whistle

• 45 W max.
• with whistle

• 10 W max.
• IPX5*
• with siren

• 45 W max.
• with whistle and 

wireless function

• Applicable models: 
ER-1203/ER-1206/

         ER-1206S/ER-1206W

Hand Grip Type Megaphones

Shoulder Type Megaphones

Hands-Free Type Megaphones

Splashproof Hand Grip Type Megaphones
Wall Mount 
Bracket

UHF Wireless 
Tuner Unit

Compact Power Megaphone

ER-1203

ER-2215

ER-520
ER-520W

ER-520S ER-1215 ER-1215S ER-3215

ER-1206

ER-2215W

ER-1206W

ER-2230W

ER-1206S

ER-2930W

SP-1100

WTU-4800

ER-604W 
• Compact and lightweight body
• Maximum output power of 10 W
• Supplied hand-held type 

microphone equipped with press-
to-talk switch and volume control

• Built-in electronic whistle
• 2 mic inputs and 1 aux input
• Battery status indicator
• Approx. 10 hours of operation 

with 8 R6P manganese dioxide 
batteries (without use of whistle)

• 23 W max.
• with shoulder strap & 

detachable mic
• with siren

ER-3215S

• 23 W max.
• with siren

ER-2215S

Speaker Stand

ST-16A

• High durability ABS or ASA resin construction
• Wide frequency range for enhanced audio quality
• Polyimide speaker diaphragms
• Wireless Function (ER-2930W only)

Megaphones

Personal PA System

ER-1000A-BK
ER-1000A-WH
ER-1000A-YL

• Compact and lightweight
• Maximum output power of 6 W
• Can be worn round the waist
• Effective operation with 6 AA 

batteries
• Audible range up to 100 m
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**Please refer to specification sheet for detailed information.

*EN 54... Standard of the European Union (EU) for fire alarm systems, ensuring high product quality and reliability, and enabling better integration of Voice
               Alarm (VA) and Public Address (PA)

Integrated Voice Evacuation System

CX Series is a next-generation communication system that 
integrates audio and video into a single platform. By supporting 
common industry-standard protocols, including ONVIF Profile S and 
SIP—it seamlessly combines voice communication, broadcasting, 
and video, meeting a wide range of communication needs.

The IP-A1 series includes commercial-grade IP audio endpoints 
that function as standalone audio systems or integrate with external 
systems like security video monitoring, access control, digital signage, 
and fire alarm systems.

TOA’s history with the development of emergency alert systems stretches back to 1969. Using our long standing experiences with Japan’s exceptionally 
rigorous fire prevention laws as a basis, we were the forerunners in complying with the EN54* fire detection and fire alarm systems’ standards that were 
enacted by the EU in April 2011.

CX Series IP-A1 Series

NOTE: Further information of the above products is available on other brochures or on our website. https://toa.com.sg
Please contact our sales departments or the nearest distributor to find out more. 

FV-200 Series

IP Network System

Security & Safety

IP Communication System
Sophisticated IP Audio Endpoints 

VM-3000 Series VX-3000 Series

FV-2148W
Wall-Mount Voice Evacuation System

FV-2148W is a compact and lightweight Voice Evacuation wall 
mount system. It is designed for both general and emergency 
purpose broadcasts. The wall mount system is comprised of 
the 4 pre-recorded Voice Evacuation messages, 480W digital 
power amplifier modules, 10 speaker zone selectors, and is able 
to connect up to 4 remote microphones. The FV-2148W can link 
with the fire alarm panel. Emergency messages are automatically 
broadcast when the fire alarm is activated.
An optional MP-300 module is available for playback of background 
music to the speaker.

*Option to include the MP3 player MP-300.

480W MP-300
Media Player

54 TOA  Audio Catalog

M
ic

ro
ph

on
es

01

02

W
ir

el
es

s 
Sy

st
em

s

03

07

04

05

06

09

M
eg

ap
ho

ne
s

10

Se
cu

ri
ty

 
&

 S
af

et
y

11

Te
ch

ni
ca

l 
C

ol
um

n

12

IN
D

EX

08

In
te

rc
om

Sy
st

em
R

ac
k 

M
ou

nt
 

Eq
ui

pm
en

t
C

on
fe

re
nc

e 
Sy

st
em

M
ix

er
s

A
m

pl
ifi 

er
s

Sp
ea

ke
rs

10

Se
cu

ri
ty

 
&

 S
af

et
y



**Please refer to specification sheet for detailed information.

System Application 1

System Application 2

• Background music distribution
	  (Speakers are spaced as short as 7m apart)
• Announcement / paging from the office
• Volume control for the office

SUPERMARKET SYSTEM (SINGLE ZONE)
43m

EC-380
A-3212DM

A-3212DM

BS-633A
PC-658R

EC-380
AT-4012

6 W

6 W

PC-658R
Ceiling Speaker x 1 pc   (Office)

AT-4012 x 1pc

PC-658R
Ceiling Speaker x 18 pcs 

6 W

20m

Cashier

Cashier

Deposit Counter
7 m7 m

Stock
Room

Office

7 
m

3 W 3 W

BS-633A
Box Speaker x 2 pcs 

• Background music distribution
	  (Speakers are spaced as short as 7m apart)
• Announcement / paging from the office
• Volume control for the office/stock room
• BGM is always available to shopping 	
	  area and outside supermarket
• Announcement can be broadcasted 	
	  to shopping area when speaker selector
   switch is selected

SUPERMARKET SYSTEM (5 ZONES)
43m

EC-380 A-3248DMZ

A-3248DMZ

PC-668R
EC-380

AT-4012

15 W

6 W

Ceiling Speaker x 1 pc 
(Office)

AT-4012 x 1pc

PC-668R
Ceiling Speaker x 2 pcs (Cashier Area) 

15 W

20m

Cashier

Cashier

Deposit Counter
7 m7 m

Stock
Room

Office

7 
m

CS-154

Ceiling Speaker x 2 pc 
(Store Room)

6 W

15 W

PC-668R
Ceiling Speaker x 16 pcs (Shopping Area) 

15 W

15 W

CS-154 x 4 pcs (Outside)Zone 1

Zone 2

Zone 3
Zone 4
Zone 5

Technical Column

In the Office
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**Please refer to specification sheet for detailed information.

Main Hall

Zone 1

Zone 2

Outside

• Total 5 microphones can be used
• Wireless microphones system can be used
• 3 amplifiers with independent volume control
• Selectable paging area from speaker selector

MOSQUE (SYSTEM B)

CS-154

System Application 3

System Application 4

• Economic system that can meet the budget
• One amplifier with independent volume 	
	  controls and DSP setting

MOSQUE (SYSTEM A)
18m

MX-5348

MX-5348
EM-361 / EM-371HS

Dynamic Mircophone

10m

Media Player

RC

BS-1030BT

TH-652 / TU-660M

MINARET

BS-1030BT x 6 pcs

MINARET
TH-652
TU-660M

x 4 pcs

EM-371HS

EM-361

DM-320

DM-270

30m

40m

MX-5348 + WS-5300 + P-2240 + P-2240 + SS-1010
EM-361 / EM-371HS

DM-520

BS-633A
TZ-S60W

TH-652 / TU-652M

MX-5348

Media Player

Left Side
TZ-S60W x 4 pcs

MINARET
TH-652
TU-652M x 4 pcs (50W)

EM-371HS

EM-361

DM-520 x 3 pcs

P-2240

P-2240

SS-1010

AUX IN

AUX IN

Wireless Microphone
WM-5325 + YP-M5300

Right Side
TZ-S60W x 4 pcs

Zone 1
Zone 2
Zone 3
Zone 4

Zone 5

MINARET
TH-652
TU-652M x 4 pcs (50W)

Court Yard
CS-154 x 2 (15W)

Corridor - Left
BS-663A x 4 (6W)
Corridor - Left
BS-663A x 4 (6W)

Right Corridor

Left Corridor

Court Yard

Minaret

Zone 1

Zone 2

Remote
Control
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**Please refer to specification sheet for detailed information.

Zone 1

Zone 2Media Player
FM Radio

MP3

Wireless Microphone
WM-5325 + YP-M5300

6

2

System Application 5

System Application 6

• DSP setting on microphone of MX-5348 and 
   SR-S4L Slim Array Speaker
• High speech quality
• Wireless microphone makes priests’ movement free

CHURCH
30m

15m

MX-5348

SR-S4L and MT-S0601

DM-420 / EM-380

ZM-9014

SR-S4L and MT-S0601 x 4pcs

WT-5810

DM-420

DM-420

EM-380
Remote
Control

TRAINING / SEMINAR ROOM

Wireless Microphone
WM-5325 + YP-M5300

Wireless 
Microphone
WM-5270

PJ

AV Panel

15m

20m

A-3248DME
F-2352C
DM-270

AV Panel
WT-4820/WT-4800 + VM-5270/5325

• Good Sound quality
	  (Amplifier and speaker system)
• Wireless microphones makes speakers 		
	  movement free
• Total 4 microphones can be used
• DVD/VCR and PC sound can be broadcasted

P

W

AV Panel

A-3248DME

F-2352C x 6 pcs

30 W

Media Player

FM Radio
MP3

PC

WT-4820

DM-270

DM-270

F-2352C x 6 pcs

30 W

1

4

P

MX-5348
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**Please refer to specification sheet for detailed information.

System Application 7

System Application 8

• Uniform background music distribution
• Speaker fit interior space design

CAFE

A-5012

Media Player

20m

15m

FM Radio

MP3

A-5012
BS-301 Satellite Speaker
BS-301 Subwoofer

CH 1

CH 2

BS-301
Subwoofer

BS-301 Satellite Speakers4Ω

TV 
Audio

TV

A-3224DM + P-3248D

PC-1860

FB-2862CS

S

S

S

S

A-3224DM

FB-2862C x 6 pcs

Men’s Dept

Ladies’ Dept

6W 6W

6W 6W
Ceiling Speakers

PC-1860 x 7 pcs

PC-1860 x 10 pcs

20m

25m

S

S

EC-380

EC-380

P-3248D

• Economical BGM system
• Announcement/paging can be made
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**Please refer to specification sheet for detailed information.

Microphone

Speakers 1

Output from a microphone is rather weak; therefore, it is important
to use shielded cable for microphones to prevent line noise. The
low impedance shielded cable intended for microphones are 
commercially available.The shielded cable is generally used to 
transmit the audio signals from microphones ( -70dB/0.3mV) or
source equipment (0dB/1V).

The following table shows the maximum extension distance for
microphone cords. when distance extends beyond the following
figures, exessive noise will make the microphone impractical,and
therefore it will be necessary to use a microphone mixer to boost
the signal level to minimize the influence of noise.

Ceiling-mounted speakers are generally used, and their coverage 
angle is between 90 and 120 degrees. The smaller the distance
between speakers, the better the sound quality and the more 
even the sound volume. The following table shows the area that 
can be covered by one speaker.

balanced output, and single-cored shielded cable is used for
connecting unbalanced output.

There are two kinds of output from a microphone: balanced and
unbalanced. With balanced output, the audio signal appears
between the hot (on-going audio signal) and cold (return audio
signal), which are both independent of the ground. With 
unbalanced output, the audio signal appears between the hot 
and ground (connected to the cold). The connection between 
balanced output and balanced input (on the ampifier side) is 
virtually unaffected by external line noise, and it is used for wiring 
between long distances. Double-cored shielded cable is used for 
connecting 

Noise levels are expressed in decibels (dB). Below are some 
typical examples..

SPL(dB) = - +SPL(1W/1m) Attenuation of SPL
due to distance

Amount of increase of
SPL due to electric input

As an index to express the intensity of sound from a speaker,
sound-pressure level (in dB) is generally used. The sound-
pressure level rises as the electric input to the speaker increases,
and falls as distance from the speaker increases. This relationship
is shown by the following formula: 

When transmitting voice or music through a speaker, it is
necessary to transmit at a level that is higher than the ambient
noise level. In the case of voice transmission, it should be
transmitted at a level 5 to 10 dB higher than the noise level,
background music 3 to 5 dB higher, and foreground music 15 to 20
dB higher.

The SPL(1W/1 m) indicates the sound pressure level at a point
1 meter away from a speaker when an electric input of 1 W is
applied to that speaker. This is used to express comparative
speaker efficiency, such as in a catalog.

The SPL(1w/1m) of the model SC-615M is shown as 112 dB. The sound-
pressure level of this model at distance of 10 meters with an input of 10 W can
be calculated as follows according to the above table:

SPL = 112 dB - 20 dB (10m) + 10 dB (10W) = 102 dB

Wiring of microphones

Rough guide for noise levels and audio levels
necessary for loudspeaker (for all types of speakers)

Computation of intensity of sound

Distance of extension for microphone cords

Arrangement of speakers in a general office
(Ceiling speakers)

Balanced and unbalanced output

Attenuation of SPL due to distance
(amount of attenuation = 20 log D      D: distance in meters from speaker)

Increase of SPL due to electric input
(amount of increase =10 log W     W: electric input)

Balanced and unbalanced type

(a) Balanced
     Connection

(b) Unbalanced
     Connection

  Example of calculation:

Microphone output Amplifier input Microphone cord
extension distance

Unbalanced Unbalanced 20m
Balanced Unbalanced 20m
Balanced Balanced 80m

Distance (m) 2 5 10 15 20 30 40 60 80 100
Amount of
increase(dB) 6.0 14.0 20.0 23.5 26.0 29.5 32.0 35.6 38.1 40.0

Electric Input(W) 1 1.5 3 5 6 10 15 20 30 50
Amount of
increase(dB) 0 2.6 4.8 7.0 7.8 10 11.8 13 14.8 17
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**Please refer to specification sheet for detailed information.

Speakers 2

Speakers 3

Factories with high noise levels generally use horn speakers,
which can produce high levels of sound. If you know where people
are working in the factory, speakers are best arranged to cover
such locations. If that is unknown, speakers should be arranged
in accordance with the floor space.
Here is an example of a 40 m x 90 m room in factory with a noise
level af 85 dB. In this factory, SC-615M speakers are installed;
therefore, the sound pressure that can be obtained at a point 20
meters away with electric input of 15 W will be:
[112 dB (1W/1m) - 26.0 dB (20 m) + 11.8 dB (15 W)]=97.8 dB

The PA amplifiers generally come with low-impedance speaker
outputs (indicated as 4 Ω, 8 Ω, 16 Ω, etc) and high-impedance
outputs (indicated as 70V, 100V, etc). Low-impedance output is
used when a small number of speakers (1 to 4) is used and there
is a short distance (10-some meters) between amplifiers and
speakers. High-impedance output, is used with a large number of 
speakers and a longer distance of wiring. Speakers with
transformers are used for high-impedance output. For a PA
system, high impedance connection should be used if possible, 
in consideration of wrong speaker connections and transmission
efiiciency.

It is necessary to design the total speaker input impedance to be larger than the 
amplifier output impedance. When the total speaker impedance is lower than the
amplifier output impedance, unstable operation or amplifier malfunction may result.
The wiring distance between amplifier and speaker should be less than 10-some
meters. If the wiring distance is greater than this, the output power from the amplifier
will be consumed as heat in the cables, and not be able to supply the speaker with
sufficient power.

In a PA system to cover a large area, the wiring distance will be greater, so high
impedance connection is used predominantly.  In high-impedance connection,all
speakers (each with a transformer) will be connected in parallel.  Avoid using these
speakers together with those without transformers.

In high-impedance connection, as long as you have parallel connection. It will be
sufficient  to design the total speaker input to be lower than the amplifier output, and
this will help eliminate complex impedance calculation.

Even when connecting speakers with different inputs, there will be no problem as
long as the total wattage of the speakers does not exceed the amplifier output.

This is a sufficient sound pressure level, 10 dB higher than the
noise level. The speakers are installed 20 to 30 meters apart, and
6 speakers can generally cover the area. The sound pressure
level near speakers is rather high, so it is necessary to install the
speakers at a height of more than 4 meters. 

For speaker connections, use 600V vinyl (PVC) insulated wire of
1.2mm to 1.6mm in diameter (AWG17 to AWG 14)

Office of 30 m x 20 m with 3 m ceiling
without music

Number of speakers necessary: 6 to 8

For general office use not to include background music, speakers
should be arranged about 9 to 12 meters apart. Shown below is
an example of speaker arrangement in a 30 m x 20 m office with
ceiling height of 3 m, which indicates that this office requires about 6 
speakers.

Arrangement of speakers in a factory (Horn speakers)

High-impedance connection and low-impedence
connection

Speaker wiring

Arrangement of speakers

Area of coverage of one speaker

Example of arrangement

  Example of low-impedance connection:

 Example of figh-impedance connection:

Amplifier output 60W = total speaker input (60W)

Amplifier output 120W > total speaker input (78W)

Purpose Height of ceiling Distance between
speakers

Area of coverage
of one speaker

Background music
Less than 2.5m

2.5 - 4.5m
4.5 - 15m

5m
6m
9m

About 25m2

About 36m2

About 81m2

Announcement 9 to 12m 81 to 144m2
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**Please refer to specification sheet for detailed information.

Software for Acoustic Simulation: SPV

Frequency characteristics 
graphs of any random point 
can be viewed by placing the 
mouse cursor over the simulation 
graphics.

You can check sound pressure level distribution
by selected frequency and bandwidth.

How to use

TOA Speaker Placement Viewer is the easy way to simulate
the amount of speakers necessary in a room. In addition to
all TOA Public Address and Pro Sound speakers, the latest
version allows you to simulate the TOA Line Arrays as well.

The result of simulation 
can be printed out.

Set the room parameter.Step 
1

Select a speaker, 
drag and drop to the room.

The result is 
shown immediately.

TOA DATA LIBRARY

Step 
2

Step 
3

SPV (TOA Speaker Placement Viewer Software)

Download the latest version software and all speaker data here FOR FREE!
Go to http://www.toa-products.com/international/ and search “XZS_SPV”.

TOA is also supporter of EASE Software, which AMFG, a leading company in software for 
pro-audio industry, provides. Speaker simulation is also possible by using EASE ADDRESS.
Ease Address is available on http://address.afmg.eu/
To get TOA's speaker data in the GLL format, please go to
http://www.toaproducts.com/international/ and search “XZS_EASE”

Ceiling speakers are automatically placed by 
simply selecting your preferable placement from 
6 layout patterns.

Enter the size of the room.

Sound pressure level 
distribution from 
various faces
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**Please refer to specification sheet for detailed information.

IP Grade Panel
This standard provides a system for classifying the degrees of protection provided by the enclosures of electrical equipment under the International 
Electrotechnical Commission (IEC) publication 529.

The type of protection covered by this system of classification is as follows.

a) Protection of persons against contact with or approach to live parts and against contact with moving parts inside the enclosure and protection of the  
    equipment against ingress of solid foreign bodies.

b) Protection of the equipment inside the enclosure against harmful ingress of water.

1st Numeral: Protection against solid foreign objects 2nd Numeral: Protection against ingress of water
0 Non-protected 0 Non-protected

1
Protected against solid foreign objects of 
50mm ø and greater

1
Protected against vertically 
falling water drops

2
Protected against solid foreign objects of 
12.5mm ø and greater

2
Protected against vertically 
falling water drops when 
enclosure tilted up to 15o

3
Protected against solid foreign objects of 
2.5mm ø and greater

3

Protected against spraying water

4
Protected against solid foreign objects of 
1.0mm ø and greater

4
Protected against splashing 
water

5

Dust-protected

5

Protected against water jets

6

Dust-light

6
Protected against powerful water 
jets

X

Non-tested

7
Protected against the effects of 
temporary immersion in water

8
Protected against the effects of 
continuous immersion in water

X Non tested

ISO & European Standards

Certificate No. 21896

* TOA has been granted the “ISO 9001 (BS 575)” registration in the 9000 Series of Quality Assurance Standards by the  
 International Organization for Standardization (ISO). 

EN 54 is a standard of the European Union (EU) for fire alarm systems, ensuring high product quality and reliability, and 
enabling better integration of Voice Alarm (VA) and Public Address (PA). EN 54 plays a significant role in the market for 
voice evacuation equipment, as the member states of the European Union replace their local standards with the EN 54 
standard. All emergency voice evacuation systems marketed in the members states of the European Union are required 
to be certified to this standard.

EN 54-16 Fire detection and fire alarm systems: Components for fire alarm voice alarm systems. Voice alarm control 
and indicating equipment

EN 54-24 Fire detection and fire alarm systems: Voice alarms - Loudspeakers

EN 50121-4 is an European electromagnetic standards which applies to a signaling and telecommunication apparatus 
installed in railway environment.

EN 50121-4 specifies limits for emission and immunity and provides performance criteria for signalling and 
telecommunications apparatus which may interfere with other apparatus in the railway environment, or increase the 
total emissions for the railway environment beyond the limits defined in the appropriate standard and so risk causing 
electromagnetic interference to apparatus outside the railway system.
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**Please refer to specification sheet for detailed information.
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