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SPECIFICATIONS

Input voltage

Current consumption @ 15Vdc

Standby voltage
Temperature range
Relative humidity
Tx hum & noise

Speaker audio output

Distortion (at rated speaker output)
RX hum & noise

Frequency response

Weight

Dimensions

15 Vdc @ 1000mA
24 Watt Wall Transformer

2.1 x 5.5mm barrel conn. Center (+)

450 mA (TX)
800 mA (RX) Vol. Max (3 watts to speaker)
400 mA (Standby)

12 - 15 Vdc **
0to +60 deg C
90% at 50 deg C

-60 dB (ref. +0 dBm) (When using a high
bit rate CODEC)

3 W into 4 ohms

< 3% (When using a high bit rate CODEC)
-47 dB (ref 0dBm)

+1, -3 dB (300 to 3000 Hz)

3lb.

4.75" (H) x 10" (W) x 8" (D)



1.0 GENERAL DESCRIPTION
1.1 Description

The 24-66 VolP series of remote controllers is used to remotely control repeaters and
base station radios. The 24-66 VolP requires a 20-28 VolP panel in the repeater or at
the base station for correct operation. The communication between the 20-28 VolP
Termination Panel and the 24-66 VolP Remote Controllers is done via a TCP/IP
Ethernet connection. The network configuration parameters, audio configuration
parameters, and one of eight different profiles for the 24-66 VolP can be selected and
changed from a computer through a web browser. The multicast set-up, CODEC
algorithms, and the remote buttons profile set-up of the 24-66VolP are stored in the 20-
28 VolIP panel. All of these parameters are accessible through a WEB browser on a PC
that is on the network accessing the IP Address that is assigned to the 20-28 VoIP.
Refer to the 20-28 VoIP manual and the 20-28 VolP online help screens for more
information on this.

TCP is one of the main protocols in TCP/IP networks, whereas the IP protocol deals only
with packets, TCP enables two hosts to establish a connection and exchange streams of
data. TCP guarantees delivery of data and also guarantees that packets will be delivered
in the same order in which they were sent. All of the audio is sent and received as UDP
packets via a multicast IP or unicast IP address and port. The 24-66 VolIP is available
with either a handset or a desk microphone. A 12 Vdc power cable is also available,
which allows the 24-66 VolP to be operated from a 12 Vdc source.

1.2 Capabilities and Features

TCP/IP protocol

G.711, G.723.1, G.726 CODEC algorithms.
Handset or desk microphone

Desk or wall mount

Over 99 channel capability

Operation from 12 Vdc source

Parallel remote update

Intercom

Ethernet activity indicator

External push to talk capability

® & & O 6 O O o O o o

Headset capability



2.0 INSTALLATION
2.1 Inspection

Please refer to the checklist packed with the 24-66 VolP in order to become familiar with
the unit and to insure that everything ordered has been received. In the event a part is
missing from the checklist, please call the Customer Services Department at 1-701-280-
1122,

This unit was thoroughly inspected before leaving the factory. If the outer package
appears damaged, please inspect the unit for possible damage immediately. Any dents,
scratches, or marks suggest rough handling in shipping. Please notify the shipper if you
find any indications of mishandling. If there are any concerns about the condition of the
24-66 VolP when it is received, please don't hesitate to call the Customer Services
Department.

2.2 Wall Transformer Power Supply Connection

Connect the wall transformer power supply to power connector on the back of the 24-66
VolP.

2.3 Ethernet Connection

The 24-66 VolP allows Remote Control of a base station via an Ethernet LAN. A
computer can also be connected to remote that is on the same LAN to allow the
computer access to the network without the need for a hub.

The Ethernet connectors are found on the back of the 24-66 VolP. The Ethernet cable
should be a standard cable that is available anywhere that telephone and computer
accessories are sold. The green link LED on the Ethernet connector should turn on
showing a connection to the network. Refer also to the 24-66 VoIP installation
diagrams in the back of this manual.

2.4 External Push to Talk Connection

Connect the external push to talk switch to J2. J2 is a 3.5mm connector and is located
on the side of the 24-66 VoIP next to the volume control potentiometer.

2.5 External Headset Connection
Connect the external headset to J3. J3 is a 2.5mm connector and is located on the side
of the 24-66 VolP between the volume control potentiometer and the handset/desk
microphone connector.

2.6 External Handset/Desk Microphone Connection

Connect the external handset or desk microphone to J4. J4 is a RJ11 connector and is
located on the side of the 24-66 VolIP next to the external headset connector.



3.0 ADJUSTMENT PROCEDURES

The following will explain the adjustment procedure for the 24-66 VolP. Most audio
levels are factory preset and will, in most cases, not need adjustment. All of the network
settings, profile settings, and audio adjustment are accessible from a computer using a
web browser. The default address is 10.0.0.200 with the subnet of 255.255.255.0. The
user name is “admin” and the default password is "idacorp”. Before you connect your
computer to the 24-66 VolP make sure the computers NIC is set to the same IP address
range and local subnet as the 24-66 VolP. Connect your computer directly to the 24-66
VoIP and use your web browser to access the logon screen. Once you logon you should
configure the network settings to the IP address, the subnet address, and gateway
address that will be used to connect to your network, also change the password to
something else to protect your system. Select the “Save Changes” button before you
continue.

Logon screen example

-2 http:/10.0.0.200/ - Microsoft Internet Explorer == x|
File Edit View Favorites Tools Help ﬁ
“Back v = v @ [#] @} | @Search [iFavorits PMedia 8 |Ehv S B~ 5] »

Address |€] hitp:410.0.0.200 ~| Pco |Links

e
CORPORATION
24-66VolP
Enter Network Password 2] x|
Remote
_ @ Flease type your user name and password
_ Realm 24-66 "olP Remote Setup
W30 :TON*:L } UserMame Iadmin
Pasgword I*’W’ﬂ
™ Sawve this passward in your passward list
Ok I Cancel
| -
|§‘| Opening page http://10.0.0.200/... |i l_’_’_b Internet



Next configure the profile settings, enter the IP address of the 20-28 VolP panel that the
24-66 VolP remote will connect to and select one of the eight profiles. Select the “Save
Changes and Reset Unit” button. After resetting, the 24-66 VolP network and profile
changes will take affect. If you are configuring multiple 24-66 VolP Remotes, you may
need to reset the computer NIC card or restart the computer if the next 24-66 VolP your
computer is connected to does not respond. If you have the 24-66 VolP Mini Console
there will not be a profile menu but a site menu will be in its place so skip to the next

page.

24-66 VolP Remote Profile screen example

A IDA 24-66 VoIP Remote Setup - Microsoft Internet Fxplorer ==l
File Edit View Favorites Tools Help ﬁ
“Back v = v @ [#] @} | D Search GFavorites PMedia % | B S~ 5 »

Address|@_‘| hitp://209.180.62.53/page_profile him ﬂ Go |Li.n.ks >

[ |
IDA— Profile Configuration Parameters
24-66VolP Connect To Configuration
Remote
Parel Address: [66 o2 .38  _|2a3
= Static Connect Port: |0
Help Enable Static Port: -
G| Proiile To Use i~
WAC T Network Audio Configuration
Audio Operational Wode © Enable Multicast
& Enable Unicast
Enable Local Multicast -
Save Changes and Reset Unit |
]
|€ oore [T [@mtemet



Next configure the site settings, enter the IP address of each 20-28 VoIP panel that the
24-66 VolP Mini Console will connect to and select one of the eight profiles. Select the

“Save Changes and Reset Unit” button. After resetting, the 24-66 VolP network and

profile changes will take affect. If you are configuring multiple 24-66 VolP Remotes, you
may need to reset the computer NIC card or restart the computer if the next 24-66 VolP

your computer is connected to does not respond.

24-66 VolP Mini Console Site screen example

A IDA Model 24-66 VoIP Mini Console - Microsoft Internet Explorer
File Edit View Favorites Tools Help

“Back v = v @ [#] 4} | DiSearch (ilFavorites PMedia % | B S E v = »

|@ oore

Address &) hutp:#10.0.0.113/page_panel him?L | 2o |Lmks 5
DA i urati -
CORPORATION Slte 1 Conflquratlon
24-66 » Enable Site 1
COﬂSO'G ¥ Default Boot Site
e Connect To Configuration
Cow ] o o b p
- site 1 Static Connect Port;
= pss21
- Site 3 Enable Static Port: r
- Site 4
_Site 5 Profile To sze: |5 -

- Site 6 . - .
- Site 7 Network Audio Configuration
-Site 8 2udio Operational Mode: & Enable Mullicast
- Help
[ Auwdo ] © Enacie tniees!
[ oo ]
_ Save Changes and Reset Unit |
=

l_ ’_ ’_ |O Internet



3.1 Handset/Desk Microphone To Ethernet Level

The handset or desk microphone audio level is adjusted via a web browser. The level
can be adjusted from -4db to 36db in 2db steps.

3.2 Desk Microphone Output Sensitivity

The audio output level of the desk microphone can be adjusted through a hole in the
bottom of the desk microphone. A small jeweler's flat blade screwdriver will be needed.
The adjustment may need to be made depending upon background noise in the
environment where the 24-66 VolIP is located and also upon the user of the desk
microphone and how close and/or loud the user speaks.

3.3 Internal Microphone to Ethernet Level

The internal microphone audio level is adjusted via a web browser. The level can be
adjusted from -4db to 36db in 2db steps.

3.4 Headset Microphone to Ethernet Level

The Headset microphone audio level is adjusted via a web browser. The level can be
adjusted from -4db to 36db in 2db steps.

3.5 Speaker Level

The internal speaker audio level is adjusted via a web browser. The level can be
adjusted from -24db to 0db in 6db steps.

While connected to the system and receiving audio from the highest-level source, adjust
the level so that audio in the speaker is a comfortable listening level. Do not turn it up
too high since this will cause distortion and clipping. The audio should not exceed 3.45
Vrms at the speaker terminals.

3.6 Handset Earpiece Level

The handset earpiece audio level is adjusted via a web browser. The level can be
adjusted from -24db to 0db in 6db steps.

The handset earpiece, headset earpiece, and the base speaker are all controlled by the
volume control. It may be necessary in certain noisy environments to increase the level
to the earpiece. While in the noisy environment and receiving audio from the source with
the least level coming in, adjust for a comfortable listening level with the volume control
potentiometer at maximum.

3.7 Headset Earpiece Level

The headset earpiece audio level is adjusted via a web browser. The level can be
adjusted from -24db to 0db in 6db steps.

The headset earpiece, handset earpiece, and the base speaker are all controlled by the
volume control. It may be necessary in certain noisy environments to increase the level
to the earpiece. While in the noisy environment and receiving audio from the source with
the least level coming in, adjust for a comfortable listening level with the volume control
potentiometer at maximum.



4.0 CIRCUIT DESCRIPTION
4.1 Power Supply

Power is supplied to the 24-66 VolIP via the supplied 15VDC wall transformer. It is
connected at J10 on the back of the 24-66 VolP. The polarity of the connector must be
correct. From J10 the power is routed through a diode D7 and a 1 amp fuse F1. Diode
D7 prevents a reverse polarity from harming the 24-66 VolP. Power is fed into voltage
regulator U18. The output voltage of U18 is set to 12.5. This 12.5 Vdc through a diode
D4 drives the audio section of the 24-66 VolIP. It is also fed into voltage regulator U19
and U20. The output voltage of U19 is set to 3.3 Vdc and this 3.3 Vdc is also fed into
voltage regulator U16. The output voltage of U16 is set to 1.5 Vdc. The output voltage of
U20 is set to 2.5 Vdc. The 3.3 Vdc, 2.5 vdc, and the 1.5 Vdc powers the digital section of
the 24-66 VolIP.

The 24-66 VolP can be operated from a 13.8 Vdc supply through connector J12. Diode
D8 prevents a reverse polarity from harming the 24-66 VolP.

4.2 Receive Audio

Receive audio UDP packets from the Ethernet interface section is passed to the
microprocessor U8 for decoding. The decoded digital audio is then sent to the DSP U10.
The DSP then converts the digital audio to analog and adjusts the level out.

The audio is passed to the handset earpiece at pin 2 of J5.

The audio is also fed into the speaker driver U3. U3 and its associated circuitry is a wide
band audio amplifier set to have a gain of 36 dB. The output of the speaker driver goes
to J11, the speaker connector. Resistor R14 is removed only if an external speaker is
installed.

4.3 Transmit Audio

Microphone audio from the handset or the desk microphone comes from pin 4 of J5. The
microphone is biased by resistors R126 and R136. The microphone audio then passes
through to the DSP U10. The DSP then converts the audio to digital. The digital audio is
then sent to the microprocessor to be assembled in to UDP packets. The UDP Packets
are then passed to the Ethernet section.

4.4 Microprocessor

The Net+ARM 7520B MCU U8 provides the network interface functions and provides the
platform for the application code. Integrated peripherals include a 10/100 Ethernet MAC,
two serial ports, and numerous general-purpose I/O pins. An RTOS and a TCP/IP stack

are included along with drivers for the internal peripherals.



4.5 Digital Signal Processor

The DSP U10 provides the audio processing functions. This DSP has six audio inputs,
four audio outputs, a single Sigma-Delta CODEC, and an audio multiplexor to connect
the CODEC to one audio input and one audio output. It also has humerous general-
purpose I/O pins and a host interface. The DSP firmware comes pre-programmed in
ROM and the functions provided can be controlled by the host CPU U8 through the host
interface. The DSP firmware provides the following standard CODEC algorithms: G.711,
G.723.1, G.726.

4.6 Ethernet Interface

The Ethernet interface consists of a three port 10/100 Base-TX Switch U4. One port is
connecting externally to the LAN and the second port will connect externally to a
computer to allow the computer access to the LAN. The third port will connect internally
to the Ethernet port of the NET+ARM MCU U8. LEDs integrated into the Ethernet
connectors will provide Connect and Activity status. The Ethernet port for connecting to
the PC will be cross-wired to allow straight-through cables to be used on both ports.

4.7 Keypad Board

The keypad board is mounted on the faceplate of the 24-66 VolP. It is connected to J13
on the base board by a ribbon cable that is soldered to J5 on the keypad board. The
keypad board has the contacts for the front panel buttons etched on it, and provides a
backplane for the front panel buttons. The rows and columns of the keypad are fed to
the baseboard through connector J5. The microprocessor determines if a certain key is
pressed by pulling the row input for that key low and then checking to see if the column
output for that key also goes low.

LEDs are provided for each button and also for the TX indicator. These LEDs are driven
by the LED display driver Ul. This driver has a serial interface to the microprocessor on
the base board. Serial data coming from the baseboard on pin 1 is clocked into Ul by
the clock signal on pin 13. When all the data is clocked in, pin 12 is pulsed to load the
data into the drivers.

Also located on the keypad board are the mounting sockets for the VU meter and LCD.
The LCD plugs into J3. The VU meter plugs into either J1 or J2.
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PARTS LISTS

24-66 VolP Main Board

101-0291
Reference Description
C1,2,12,25,28,44,46 CAP, AELEC 47UF 6.3
C3,8 CAP, AELEC 1UF 50V
C4,45 CAP, AELEC 47UF 16V

C5,6,13,15,50,51,52,53,54,55, CAP, .1UF X7R 16V
56,57.58,59,60,61,63,64,65,66,
68,69,70,71,72,73,74,75,76,77,
78.79,80,81,82,83,84,85,86,87,
88,89,90,91,92,93,94,95,96,97,
98,99,100,101,102,104,105,106,
107,108,109,110,111,112,113,
114,115,116,117,118,119,121

C7,11,17,18,20,21 CAP, AELEC 10UF 16V

C9 CAP, AELEC 2.2UF 35
C10,120 CAP, .47UF Y5V 16V
C14,26 CAP, AELEC 4.7UF 25
C16,37,38,42,48 CAP, AELEC 470UF 25
C19,47 CAP, AELEC 150UF 10
C22,31,32,33,34 CAP, .1UF X7R 16V
C23,24 CAP, 22PF NPO 50V
C29,30,67,103 CAP, 10PF NPO 50V
C35,39,40 CAP, .01UF X7R 10%50
C36 CAP, 2700PF X7R 50V
C41,43 CAP TANT, 1UF 35V
C49 CAP .22UF Y5V 16V
C62 CAP, .1UF X7R 16V
D1,2,9,10 DIODE, SWITCH BAS16
D3,5 DIODE, SCHKY B140
D4,7,8 DIODE, SCHKY B330A
D6 LED, SUPER RED 0603
F1 FUSE PC MOUNT 1 AMP
J1 JACK MOD, RJ45 LED
J2 JACK SPKR PNL MNT

10

Part No.

381-0470R
381-5105R
381-2470R
375-2104R

381-2106R
381-4225R
375-2474R
381-3475R
381-3471R
381-1151R
375-2104R
375-5220R
375-5100R
375-5103R
375-5272R
392-4105R
375-2224R
375-2104R
110-2201R
110-2302R
110-2301R
112-0201R
290-0008
234-0121
234-0091

Qty

NN N
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

44
45

46

47
48
49
50
51

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

J3
J4
J5
J6
J7
J8
J9
J10
J11
J12
J13
L1,5,6,7,8,9
L3
L4
M1
P1
R1

R2,3,18,19,21,22,23,25,26,35,

49,113,116,118,119,130,131,
133
R4,5

R7,10,13,30,48,51,52,53,54,56,
58, 71,76,80,83,86,107,108,111,

112 120,125,132,134

R9,12,14,15,55,78,79,81,82,98,

105,106,115,123,124,128
R11,47,122
R17,20

JACK AUDIO, 2.5mm
CONN, 7POS .1LOCK HDR
JACK, MOD 4POS SIDE
JACK MOD, RJ45 LED
CONN 36 POS R/A HDR
CONN 5 POS POST
CONN. 6 POS POST
CONN, R/A POWER
CONN 4POS .1 LCK HDR
CONN 2 POS .156 POST
SCKT, DIP, 16 PIN IC
FERRITE, 150 OHM 800
POWER IND, 47.00uH
POWER IND, 33.00uH
ELEMENT, MIC, EM-50
HDR 14 POS 1X .1
POT 50K SLIDE/AUDTAP
RES, 49.9 1% 1/16W

RES, 2K 5% 1/10W
RES, 10K 5% 1/10W

RES, 0 5% 1/10W

RES, 10 5% 1/10W
RES, 100 1% 1/16W

R32,33,37,39,40,41,42,44,45,46 RES, 33 5% 1/10W

R34,38,43

RES, 820 5% 1/10W

R36,61,62,63,64,65,66,89,95,96 RES, 1K 5% 1/10W

97,99,101,102,103,104,109,127

129,136
R50
R60
R67
R68,69
R70
R72
R73
R74,75
R77
R90
R94
R110
R121
R126
Ul

RES, 499K 1% 1/16W
RES, 56 5% 1/10W
RES, 10M 5% 1/10W
RES, 9.31k 1% 1/4W
RES, 7.15K 1% 1/4W
RES, 300 5% 1/10W
RES, 1k 1% 1/4W
RES, 75K 5% 1/10W
RES, 0 5% 1/10W
RES, 2.7K 5% 1/10W
RES, 1M 1% 1/16W
RES, 3.01K 1% 1/16W
RES, 1 5% 1/10W
RES, 620 5% 1/10W
IC, 24L.C256

11

234-0116
234-0006
231-0021
234-0120
231-1236
231-1005
231-1006
234-0114
234-0014
231-1067
220-0001
306-2001R
306-3001R
306-3002R
901-0010
231-1076
340-0003
322-49R9R

323-1202R
323-1103R

323-0000R

323-1100R
322-1000R
323-1330R
323-1821R
323-1102R

322-4993R
323-1560R
323-1106R
326-9311R
326-7151R
323-1301R
326-1001R
323-1753R
323-0000R
323-1272R
322-1004R
322-3011R
323-11ROR
323-1621R
131-1060

N
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67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

Item

OO WNBE

10
11
12
13
14
15
16
17
18

u2
U3
u4
U5,15
U6
u7
us
u9,14
ui1o0
ull
Uiz
ui3
uile
ul7
uis
u19
u20
u21
Y2
Y3
Y4
00
00

Reference

C1,2

C3

C4,6

C5

D1
D2,3,4,5,6,7,8,9,10,
11,12,13
D14
J1,2,3,4
J5

JP1,2
R1,6

R2
R3,5,7
R4

R8

Ul

u2

12

IC, MCP3221A5T-1/OT 131-5001
IC, TPA1517DWPR 131-1061
IC, KS8993 131-2009
IC, SN74AHC1GO8DBVR 131-5002
IC, TC1270TERCT-ND 131-5003
IC, SN74AHC1GO8DBVR 131-5002
IC, NS7520B-1-C55 131-6000
IC, HY57V161610DTC-7 131-1064
IC, VP101X12BQC-1 131-2010
IC, MAX3232ESE 131-1062
IC, SN74LVC1GUO4DBVR 131-5005
IC, AM29LV800BT120 131-1063
IC, LP3984IMF-1.5 131-5004
IC, XC9572XL-10PC44C 131-3010
IC, LM2673S-ADJ 131-4001
IC, LM2673S-3.3 131-4002
IC, LM1086CS-5.0 131-4003
IC, LM1086CS-2.5 131-4004
CRY, 18.432 MHZ 20PF 305-0101R
CRY, 25.000MHZ 18PF 305-0103R
CRY, 4.096MHA 20PF 305-0102R
PC BD, VolP RMT MAIN 900-0291
MOUNT, RBR .SHACK 80A 901-0011
24-66 VolP Keypad Board
101-0316
Description Part No. Qty.
10uF 16V ELEC CAP 381-2106 2
10uF 16V ELEC CAP 381-2106 1
NOT INSTALLED 000-0002 2
.1uF 16V 10% MONO CAP 375-2104 1
NOT INSTALLED 000-0002 1
LED, T-1 RED 112-0012 12
LED, RED HIGH INTENSITY 112-0024 1
NOT INSTALLED 000-0002 4
16 POS CABLE 8" 222-0025 1
STAPLE JUMPER 265-0016 2
220 1 W RES 314-1224 2
1.2K 5% 1/10 W RES 323-1122 1
10K 5% 1/10 W RES 323-1103 3
33K 5% 1/10 W RES 323-1333 1
NOT INSTALLED 000-0002 1
MAX7219, IC 131-1108 1
NOT INSTALLED 000-0002 1
KEYPAD PC BOARD 900-0316 1

PR RPRRPRPRRPRRPRPRRPRPRPRPRPRPREPNRPRPRLPNRRER



Item

O wdNPEF

Item

O~NOOUTAWNPE

Reference
D1,2
P1
u2
Reference
C4,6
J1
J3
R8
)
Item
1
2
Item
1
2
3
4
5

VU Meter Option (New)
Description

10 SEGMENT BAR LED

12 POS HEADER POST
LM3915 IC

PLASTIC STANDOFF .125"
VU METER PC BOARD

LCD Option
Description

.1uF 16V 10% MONO CAP
6 POS RECEPTACLE

8 POS RECEPTACLE

10K 1 TURN POT
74HC595, IC

LCD 32 CHARACTER
PLASTIC STAND OFF 1/8”
16 POS HEADER POST

Desk Mic Option

Description Part No.
DESK MIC 900-0399
CABINET TOP 900-0802

Hand Set Option

Description Part No.

HOLE COVER 199-6137
CABLE TIE (SHORT) 200-0081
SENSOR SWITCH 611-0027
HAND SET 900-0020
CABINET TOP 900-0801

13

Part No.

112-0027
231-3315
130-0372
200-0388
900-0281

Part No.

375-2104
231-1116
231-3008
351-1103
131-1107
113-0106
200-0311
231-3116

Qty.
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Ethernet Cable Option
Item Description Part No.

1 10 FT Ethernet Cable 800-2080

DC Power Cable Option

ltem  Description Part No.
1 2 POS .156 RECEPTACLE 233-0024
2 CABLE TIE (SHORT) 200-0081
3 2 COND. 20ga. CABLE 800-1106
External Encode/Decode Cable Option
ltem  Description Part No.
1 CABLE TIE (SHORT) 200-0081
2 9 COND. 22ga. CABLE 222-0034
3 5 POS .1" RECEPTACLE 233-0024
4 2 POS .1" RECEPTACLE 234-0033
Wall Mount Option
Iltem  Description Part No.
1 WALL BRACKET 900-5112A
2 6 x 1/4” SF THRD SCREW 199-4039
3 6 x 1" SHEET MTL SCREW 199-4011
4 WALL ANCHOR 199-4012
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24-66 Base Cabinet

Description

NUT PAL

#6 FLAT WASHER

6-32 X 1/4” SCREW

#4 X 1/4” TAP SCREW
#6 X 3/8” TAP SCREW
#6 X 1/4” TAP SCREW

6 KEY, KEYPAD

3 KEY, KEYPAD

3/8" FOOT

22 AWG WIRE GREEN
22 AWG WIRE YELLOW
4 POS RECEPTACLE
REMOTE BUTTON

12 KEY PANEL SCREENED
BOTTOM CABINET
CRYSTAL for LCD
WEIGHT VolP

3W 4o0hm SPEAKER
WALL TRANSFORMER
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Part No.

199-0040
199-2106
199-3070
199-4029
199-4038
199-4039
203-0032
203-0033
203-1053
222-0016
222-0018
233-0045
900-0805
900-0803S
900-0800
900-0737
900-5008C
901-0004
902-0015

Qty.
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Multicast / Unicast Typical Installation Example

LAN A

24-66 VolP Remote
Multicast Mode

24-66 VolP Remote
Multicast Mode

----- Radio Interface Cable
Ethernet Connection

Ciuiticast >

20-28 VoIP Panel
Unicast Mode

24-66 VolP Remote
Unicast Mode

24-66 VolP Remote
Unicast Mode

CMulticast CMulticast >

24-66 VolP Remote
Multicast Mode

24-66 VolP Remote
Multicast Mode

24-66 VolP Remote
Multicast Mode

24-66 VolP Remote
Multicast Mode

LAN B LANC

Since Multicast across the Internet is not supported in all most cases, the 20-28 VolP and the
24-66 VolP units connected to the Internet can be configured for Unicast. The 20-28 VolIP (at
one LAN) and any 24-66 VolP’s (at other LAN’s) connected to the Internet are configured for
Unicast. The remaining 24-66 VolP’s at each LAN are configured for Multicast. The units

configured for Unicast also provide a Multicast repeat of the audio to the remaining units at their
particular LAN.

Note: The 24-66 MC does not support Multicast repeat of the audio to the remaining
units at their LAN.



110 VAC Outlet

(Front View)

24-66 VolP INSTALLATION DIAGRAM

24-66 VolP Remote Base Controller

(Rear View) P——
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alill

| —

—-—— Wall Transformer

Power Cord \ J6 J1

Ethernet Hub or a 20-28
VolP Ethernet <X

LAN Connection ) \

Ethernet —__>xX_

Local computer connection
or an additional 24-66 VolP
Remote (J6)




C106 J_ C66 C105 Cé4
0.1uF 0.1uF 0.1uF 0.1uF

il
i
£

3v3
TP20TP21
N " eis
Do 3 MDIO/UTPSTP
5 D34 by 3% 200000000° vees TXCLK TXCLK
5 g‘l‘ D2 38 =SSS===229 55558 TXDO/TXD Sﬁ TXDO
2103 TXDL/PDN o1 TXD1
b4 TXD2/NTHRES 222 TXD2
5 257 s TXD3/THIN 472 TXD3
=2 06 TXERILTE 612 TXER
=2 D7 TXEN/TXEN TXEN
o =5 D8 TxcoL/coL [FAA—col
£ D9 RXCRSICRS F21Z—CCRS
L C12
£2- p10 RXCLK/IRXCLK [~ CRXCLK
Place one 4. 7uF on D11 RXDO/RXD RXDO
e opposite corners of RAW- D 82 p12 RXD1/MANSENSE FaL8—CRXD1
- ¢} | B15
sy TP19 A3 v & p13 RXD2/JABBER CRXD2 Lac 1y
TP18 T o b4 RXD3/REVPOL 24— RXD3
TP14 Ror— S4pis RXER/LINKPUL
TP16 — 21 p16 RXDV/AUTOMAN 28—~ RxDV
c14 c26 g Ha | D37
4.7uF_25V 4.7uF_25V D19 H3 | 519
20 111 550
21 131 020
D22 221 025
23 k1| po%
24 Ko | 058
25 K3 | 9%
26 11 050
L k.
29 13 D28 p12
0 i D29 NC/USB-
D30
31 N1 R13
D31 NC/USB+
3 A[0..25] AlQ0.20] R
o 214 o xTALB1 FNL
AL
2 31 a2 xTALB2 FRIE——0O TPg
R92 A Na| A3 us
10K Al M| A
Al R2
A6
. A B3 a7 NC1 P15
A8 NC2 TP13
BISTEN-
A BE1 A9 NC3 TP12
A 2 ALO NC4 TP10
A NS AL NC5 TP11 3
A pg | A12 NS7520/UM NC6 P17
Al4 M6 3v3
A Bo A14
AL5
A. N7
A Rz | A1 c108 c107
A27 not pul led | ow Al18 M7 e
JP1:Remove  through IK for Big AL9 ps | A18 R30 OIuF | 0.1uF
jumper to disable  Endi an A20 N8 1250 oK
Flash. Used if A M9 |59 > RESET
f P1 A R9 - u7 ICERST-
R60 56  Llashis 2_pin_jm| A No | A2 1
corrupted _Zp = f A24 R10 A23 o Ue B
These conponents used for external CSOOE'<< © 0 A25 M10 ﬁgg Reset pALL RESET- | 4 C af 10 %)

. P10 — = — 50 —
oscillator only. Leave out Y3 R58 10K 3l|/§ R59 0 csowE-<K A26/CSOWE & ntt 2 RESET 2> MR 3 L
<41, O42 vhen using eternal Remove R26 for M0 227/CS00E PORTAZ/TXDA F4—>1xDA SN74AHCLGOB 5
oscillator. " h it PORTA6/(DTRA/DRQ1) <\2C_CLK CK KT11P2JM

external oscilator PORTA5/RTSA RTSA TC1270TERCTR -
RO1 PORTA4/(OUTIAIRXCA) [F2——512C_DAT
SCANEN- PORTA3/RXDA RXDA
) PORTA2/(DSRA/DAK1) FE2——>>GPIo_A2 R31 0
% L2 PORTAL/CTSA CTSA
. 2 SJ—VS 0 PORTAO/(DCDA/DON1) FE12—>>GPIO_A0
c27
0805_150 Leave out U6,R21 and stuff R28 for production units.
RW Leave out R28 and stuff U6,R21 for prototype units.
0.1uF R93 10019 || 230 A8 TS
11 TA-_ D8 .
I c67 10pF | TEA-— CAJ Tex
v R94 WE- ——C6g We
| 8 18.432MHz M OE- éé—ﬁﬁo OE PORTC7/(OUT2AITXCA) Jl-"—i TXDB
ED = Qout 103 100F K14 PORTC6/RIA FA——5DSP_RESET-
5 T Ty XTALAL PORTC5/(OUT2B/TXCB) K NetArm_gpio_C5
11 XTALA2 PORTCA4/(RIB/HRESET) [FEX2———> HWRESET-
N4 L6 PORTC3/(MX/PE/INT3) RXDB
EP2600TTSS5.296M 315 . ) L1s PORTC2/(LED1/INT2) Keypad_Int-
1 Yy PLLVDD PORTCL/(LED2/INTL DSP_ACKN
c13 0805_150 _L c15 PORTCO/(TMS/INTO) DSP_INT-
0.1uF 0.1uF Cas3 AL CAS3
) R82 Tg}g I L12 0 piLvss cas2 PEA—3>Cas2-
JTAG interface 0 < PLLTST- R cas1 pEE—%cast-
PL SistEn——U59 pLiTST caso PAZ—35 Caso-
BISTEN
SCANEN- BISTEN —
B —===————L13g scanen Ras4/css pBA—0O TpP27
11120 M1 Too RAS3/CS3 DAA—g Keypad_PLD_CS-
5 215 bTeK RAS2/CS2 PE2—> VoicePump_CS-
- ! NTg ] TMS RAS1/CS1 355—“ S&Asl-
3 ICETRST- TRST- Mmiad IBL— Cso TP26  p3ga3
1 Q TRST Ag
RS5 0 L co2 BCLK »BCLK
2 R90
2X7_0.100"header 0.1uF 2.7K
R570
ICERST- 3
R810
P1 not populated on production units C61
0'1UFU_ Workaround for PLL errata
RESET- 2 4 SCANEN-
SN74LVC1GUO4DBVR
o
NetARM Core
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R44 33

caso- AR BCASO-
R41 33
. cast A R BCasI:
= RA6 33 peasH
_I_—-- V3 CAS2- ) AAN
cr1 T R45 33 BCAS3-
0.1uF u13 S CAS3-
' A[0..25] R40 33 i
A[D..25] ) e— § AM29LVBOOBTL20EC =>> D[0..31] —{ﬁ N ir'l —>> D[0..31] RASI- BRASL
Al 25 D16 A2 21 N dNms 2 DO
A2 o4 | A0 3 DO D17 A3 51”0 oo ©ogd DQO D1
Al > D1 Al 22 0000 DQ1 G S 7 S
A3 23 33 D18 A4 23 >> ppooo 5 D2
A2 D2 A2 SSSS DQ2
A 22 |2 D3| D19 | A5 24 | %% o3 | 6 D3 | R32 33
&5 2115, D4 28— 28 £8 2L pg boala__Di BEO BBEO-
A6 20 f g D5 D21 Al 28 | a5 o DQ5 9 DS | 7" Rar 33
A7 19 D22 A8 29 Q5 ™7 D6 BBEL-
A6 D6 523 A6 DQ6 BEL-
A8 18 f - D7 44— D5 A9 20 {7 po7 H2— D7 R33 33
2 g |t Dp [ Dod — A10 a1 | A? Dl b8 BED BBE2-
A0 7|49 Do 22 D25 ALl ap |48 DB [ag DO KR4
L D10 D20 BCASO- ALO/AP D ?0 42 DIO BE3 BBES
A2 5 D11 D2’ A2l 19 1 A11 DQll 43 D1l -
USRS e D [2e D& D a5 D12
Ala 3| A2 Dig e D29 — D2 ag D13
A5 > D30 Q13 g D14
3v3 A6 1 ﬁig D15I/?’-\l—‘1‘ 45 D31 3v3 BBEO- 14 || pou ggig 49 DI5
A1l 48 | BbEl- 36 |
AL7 N o BBEL oo
ALS 3v3
R95 A20 9 R89 37
1K A1 A19 1K BCAS2- — NC2
aor—2 A20 RO7 BCAS3- 17 SAS
e v 1K BRASI- 18 RAS
CE - 14 cs TAN®M 3v3
CSOOE- OE wpP L 588%
CSOWEg;j‘; WE BCLK)}—gi—-CLK 20 a0na
S BYTE CKE >> 3333 * 1 * 1 ? *
RESET- )———124 RESET 9 & co8
>> 47UF_6.3V T~ c1 c1 cs c112 C7l c1 c7E&— C78
0.1UF | 0.1UF | O.1uF | O.IUF 0.1uF | 0.1uF | 0.1uF | 0.uF
SDRAM_1MbX16 - ” ~ ” - -
8 Mb X 16 Flash
3yf
3v3 1 7
_— c c7 C6ET— C69
0.1UF | 0.1UF | O0.1uF | O.1UF
sGIBGEE 1
N ® " 4
A2 21 > D16 {7
A3 > | AO oa o00& DQO 3 D17
Al QO Oo0o0oAQ DQ1
Ad 23 55 aaan 5 D18
A2 >>>> DQ2
A5 24| 2 0% e D19
3v3 A6 27 | o DQ S La D20
A7 8 ul4 Q D21
A5 DQ5 FL——==——
A8 29 11 D22
A9 20 | A6 DQ6 ™5 D23
c1o1 AL0 31 ﬁg gQg 329 D24
0.1UF ALl 32 | o D89 40 D25
U1 BCASO- 20 D26
o AL0/AP DQlo F—2=2——
A21 19 43 D27
ALl DQ11
a) 3 L 45 D28
o A5 DQIZ 76 D29
2C_CLk Yp———6B1scL 5 a1 2 DQ13 D30
|48 D30
A0 DQ14
BBE2- 14 D31
12C_DAT &——5 5pa o , V3 EBEs LDQM DQ15 [A—==22
S wp BB 36 | ypom
24LC256 BCASL- — 33
] — el
R96 BCAS2-
"\ 1K BCAS3- 17 SAS
BRAS1- RAS
—== 189 cs
ogegedes
BCLK)>—38 30k 230 2000
34 [N %] nunuunym
cke 22 22232
SDRAM_1MbX16 Flash, SDRAM and Serial EEprom
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{ D[0.31]

>

VDDA VDDPA g
o
GNDPA | <
_GND N7 3v3
VDDPA VDDA VDDPA A0 3v3 3v3 3v3
+C18 +C19 Q g .
C114 c117 _] g =
10UF 16V 150uF10V I = R65 c55 c84 cs3
0.1uF 0.1uF s | % o= & 1K
alo O3 fa 0.1uF 0.1uF 0.1uF
GNDPA GNDPA  GNDA GNDPA AR R N
& w 3v3 GND GND GND
oL |8 3v3
N Bl EERRRER SRR E s P A A
Eq4 4[] [vd[a] [a] [a](a] a](a] o) =] F= 4 Y B¢
CECEE SEREAERREREE ceo
U10 VP140 +C47 cs2 0.1UF
0.1UF
<ZL<AO0ZA0ZI0QUYINNAOENTSOCOUNYNNTORRS O T NN o
SEag AR rRERRCIZ22383I0003225223237
OSDD%5%%é%DQQQD00%2225g<<<<<<ggggggggg 150uF10V
COZ0 IZVTHIIIIIIISZISS o I I
>308 50-f coxronxl000 ©Ind=5380888800 GND GND
no N 23505000000 aaa ooooooOaaaaaaann
OIgZolsnnaooazoos 2222828 SRoRoRofolcRoRol) GND
TSEX O ooaooaoon
A3IzIFO00000 U COo000EIIIIIIIIL 3v3
fogzgpuuuuwud IIIII< R66 1K
. Z0x0 CAO
DSP_Head_Earpiece 39 1 HssPouT 52 g g AGPIOD/CAD
VU_Meter DSP 40 1| ouTO EoRoNo DWRN/CGPIO13 P42
41 A w 126 o 3V3
DSP_Handset_Ear LOUTL o) DRDN/CGPIO12
VREFO 42 Q 125
VREFO Vele
Hﬁ— DCINO GND GND
DSP_Encode_Audio_in ) q LINO DGPIO0/CDO PTT_MIC
x—451 1 Gso DGPIO1/CD1 Footswitch_PTT
»—489 cpoo DGPIO2/CD2 HUHS_IN
*—4Ly cipiNo DGPIO3/CD3 Encode_PTT
»—48 cipiPo DGPIO4/CD4 Monitor_input
vobA 0—221ycea DGPIOS/CD5 8-
_ 224 pCiNt DGPIOG/CD6 [+
DSP_Head Mic g LINL DGPIO7/CD7 8-
%21 a51 DGPIO8/CD8 12
»—339 cipo1 DGPIO9/CDY 114
249 cipiNt DGPIO10/CD10 3
%951 cpjpy DGPIO11/CD11 2
GNDA 25+ GNDA DGPIO12/cD12 L
DSP_MIC_Handset HSMIP DGPIO13/CD13 —lm%:z
q
e — S PR,
VIN veo oz T JTAG Qonnect or
Base_mic ) 61 vip GND (18 |GND
*—82 peing CGPIOLL/PWRN 8- 1P2 RSTN
VeCPL o GNDPLL CGPIO10/PRDN 124 DSP TDO 1 2
VCCPLL E CGPIO9/PBA 03 e I 4
o 5 epape S DSP_TDI 3 .
z X€o,2 zzzzZ L BE DSP_TMS > :
]
+C21 c119 a 06333 EELE cE3 DSP_TCK ! g
+C20 10uF 16V | 0.1uF oo Notneree3dN038  SSdaww o HEADER 5X2
—= c118 ' OF > 0000000000000000 000000 000 GND
10uF 16V 0.1uF F3z2 203 oo or b oponEon200000063525360 0
u du =
GNDA GNDA  GNDPLL %% 9 N ﬁiiiiiii&iﬂiﬁiﬂii éjj(!igiéigig S
= > Yol lo 3v3 VDDA 3v3 VDDPA
3z BIZ SEBla L9 0805_150 R122 L8 0805_150 R121
> X (a4 [y |—I|—I|—I|—
R1 GN 2RR[A R101 10 1
GND < 1k ¢ .
ol
o 4.7k - o o
0_%%\/\_‘_ = l This is for graphical
1 L % R1 o ) representation only. The nets are
va g 47 This is used to tie R98 R123 R124 GND already tied by name.
‘,L| I:I —e > g:’ounds in only one 0 0 0
ace.
_|c290 4096 MHz __fc30 GND P
T~ T~ 3V3
1 0pF 10pF
GNDPA GNDA GNDPLL
GND GND .
RESET- >——1 VoicePump DSP
DSP_RESET )>——21 Tite
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12‘|\-/ D10
‘ C49 2y R74 75K
R136 b2 VU_Meter DSP > H 9 1 N 3 o ANA— S>VU_Meter_Keypad
BAS16 C120
1K X
3v3 R125 0 0.22uF D9 BAS16 R75
o ) I AAN > DSP_MIC_Handset BAS16 €50 75K
o 0.1uF
c11
R134 10uF 16V R126 D1 0.47uF {o
10K 620 F N BAS16 J_
J5 GNDA x GNDA
4 MIC _audio N
Handset/Desk 3 PTT MIC
PTT_MIC -
Mic Interface 2 D PTT GNDA 3V3
1
R135
CON4A o R48
No stuff R16 0 0Kk
[ Ear/Mon +— N\ - Monitor_input > Monitor_input
GNDA R15 0 R47 10 C17 12V
Handset Ear A% )I <DSP_Handset_Ear
Stuff only one of
these resistors. 10uF 16V —_— G5 C4
12v 0.1uF 47uF16V
GNDPA
R7 12V
3v3
10K TPA1517DWP Low ESR
c8  1uFs0V us Cl6|/470uf25v R14 0 _
o 7 o AAA Spk_audio
R71 R132 DSP_Speaker \| 5 9 Output Al =g ) \
10k < 10K DSP_Speaker ) i InputA =  Output A2 |
J2 c3
\| Output B1 FH—x 33
1 - 19 Input B Output B2 14—
Footswitch PTT 2 4 Footswitch PTT s o switch_PTT L /1 » et 2 12
_ GNDA 17 6
1UF50V M/SB NC2 R13
=] NCaf 12 4 10K
CON2B i ﬁ— Svir ncax 18 ;
- oo |33838 = 3% : o G
22UF35V| Z2z2zz2zZ22Z2 5 Encode Audio_in -
1 C06060 F & g 7 Encode PTT vl A\A—>DSP_Encode_Audio_in
>> Encode_PTT
HUHS and 2 _ HUHS IN >>HUHS IN . Encode/Decode 3
Internal 3 Spk_audio — GNDA = > 0.47uF
Speaker v
GNDA GNDPA
CON4B  GNDPA CON7 GNDPA GNDA
12V
R76
10K
MIC1 C53 12v
1 . I I >> Base_mic
J3 c7 R10
' 0.1uF R11 10 10K
microphone !
GNDA 4 Head Farpiece A )}—((DSP_Head_Earpiece c6 R9 ¢
Headset Interface 2 Head Mic |1 )
- 10UF 16V ¢ I AAN > DSP_Head_Mic
0.1uF
CON4 GNDA
DSP Front end circuitry
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2V5A 2v5 3v3
2V5PLL L7 0805_150 T L1 0805 150 T 3V3_Switch LS 0805_150
T . 1 ~AYY2 - . . o o . o o - - 1 Y2 . — 4 o . T . o1 A Y Y2
c12 l €90 l c99 i co7 i c95 i co4 co1 l co3 css i c87 l C60 —L cs8 c1 i €100 l cos8 l c92 —L c59 c2 l c89 ‘L c96 c25
/‘\ 47UF_6 3¥ 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF O.luF/J\ 4TUF_6.3V 0.1uF 0.1uF 0.1uF 0.1uF 47UF_6.3V 0.1uF 0.1uF/r 4TUF_6.3V
3v3 Y% %
TXPL
‘ us TCTL 4 $2$
TXML
»>—11pQ _TXML__ 6|
RESET- 10 On )4 PHY Reset- 2V5A 2V5PLL 2V5A 2v5 3V3 Switch TDN
z RXP1 1
HWRESET>—2- 11 & — 3| RoP
SN74AHC1G08 RXM1 o | RCT To)
2V5 RDN g NIC Connection
d g o 2V5A D1
u4 YN AN RXPL C56  0.1uF LED _link-Activityl D2 tggi'z 14
57 5 R49 9 1% | -
TXEN X Rist 1% MTEXN X2 ¥R @ F 552 3238 389 RXP1 © R21 /\}%1% [ 2V5A
TXDO AR 8l mrxpo XX FFEF D & 000 ggoa 55 RXML 2 o AR | D3 1| Epop
< R133 91% 60 [ D B W et l xre S>> Ao RXMI C57  0.1uF LED_Speed1 D4
TXD1 201730 le/ MTXD1 Qoo Q9a &5 9 77 aa R79 = LEDZ-N 5 g
TXD2 AR ALL 59 vtxp2z €992 888 > £ 2499 55 Vrefl -8 AN okl
<{ R118 /\}%9\1% 53 >>> >>> > AaQn TXP1 =20
TXD3 17 RO 25+ MTXD3 555 . 220 0.1% e cAP c2Q
TXER py—na7e NN 22 MTXER TXPL [ : ’\}Q/‘1—| — =
RXDO R23 A 4991% MRXDO 68 RXP2 C85 0.1uF R1050  6-1605758-1
R22 _\4991% MRXDI 57 | MRXDO 19 R19 Q1%
RXD1SS—R3 NIRAL%  MRXD2 66 | MRXD1 RXP2 5, R18 91% 2V5A
RXD2<S—R= NARAL 22+ MRXD2 RXM2 = c86 0.1uF /77
RXD3 R A% -2 MRXD3 29 R106 A B\ A |
RXCLK R25 /\}Qﬁ\l% MCOL 72 MRXCLK Vref2 TXP2 | |
ggé R26 A RAL% 13 mg% Txp2 |23 R17 '\}Q%%—' | Ter2 a1
3V3_Switch 24
o L2 MCOLIN TXM2 P TXP2
MIISO —cr———1 ToP
_1CT2 3|
»—151 mis1 NG | TeT
PHY Reset- 83 mEsET xP3 R TDN
RXP2
R109 1K 197 RxMaz 24— ] 5| nop
RI27 K 36 | FXSb1 1 RXM2 < RCT o
_RXM27 g |
N ANAAT FXSD2 Vref3 31— NE RDN <
22 A AAE— 3T £yop3 2 -
R | D1 ™ | HUB Connection
N 30 TXP3 R LED_link-Activity2 Do | LEP1-P x
Led 0 speed Led 2o MODESELO TXM3 Vs LED1-N
3 link/Activity 75 | MODESELL LED_Speed1 T o
8- MODESEL2 LED10 R84 10K LED Speed2 D | LED2P
3V3 Switch MODESEL3 Lep11 88— LED2N gg
T R86 A JQKn 100 LED12 o | ED _jink-Activityl LED 30 ANAA a 220
PRSV LED13 LED Speedz — R85 1K CAP nnZZ
<101 prsEL1 LED20 23— ———F=
202 prsEL0 LED21 [F2—x LA 4.
»103 | peasE? LED22 F—x - y
MRXD2 o R6x A 1QK 104 | PBASEZ LED22 [Poq ™ LED link-Activity2 R87 10K 6-1605798-1
8 105 09 ___LED 30
OETTR g [Epgr |98 [ED 3L _wpu [V R1260 ' R78 0
Q _-
MRXD1 o R . K <107 1 b5 1pEN LED32 2L Res 1K A
RS 83 >ejl-gg— P1_1PEN LED33 F¥6—x L Ar— /77
MRXDO _R24 A JRK R53 % 110 Eg—%gg N
R52 X 1a] PLTXQ2
MCOL  R2Q 10K R51 % 115 | P3-PP Ca4
p2_pp 125 |
~ <181 b1 pp X2 » + 1
*7 1 b1 TAGINS J_
»118 1 b5 71aGINS
*119 1 b3 TAGINS 106 RS0 ] 22pF
%120 p3"TAGRM X1 499K 25MHz
1211 po"TAGRM c23
%122 1 b1 TAGRM [
R114 o &\ A "4 YMDIS ‘ ' [
Q EFLOW2
RI17T QA 50 \/
q FFLOW1 290F
%—47 1 py3p P
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