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* Radio overview and features
* Display and buttons

* Antennas

» Analog/DMR

* Programming



Radio Programming
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* Firmware

* CPS

* Optional Settings

* Channels and Zones

¢ Scan list

* Radio ID
 Contacts/Talk groups

- Digital Contacts

* Importing and Exporting
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174MHz (V) , 400-480MHz (U)

Channel Capacity 4000 channels

Channel Spacing 25KHz (Wide Band) ,12.5KHz (Narrow Band)
Phase-locked Step 5KHz, 6.25KHz

Operating Voltage 7.4V DC +20% /(2100mAh)

Frequency Stability 12 .5ppm

Operating Temperature -20C~ +55°C

129x61x39mm (with battery pack)
282g (with batte ack, antenna)

Wide band Narrow band
Sensitivity(12dB SINAD) <0.25puV <0.35pV
.3uV/-117.4dBm R
Digital Sensitivity i (éesf 1:;‘)
Adjacent Channel Selectivity | 270dB 260dB
Spurious Emission <-57dB <-57dB
Spurious Rejection 270dB 270dB
Blocking 84db -
Hum & Noise 24548 | >40d8
Audio Distortion <5%
Audio Power Output 1000mW/16Q
i — : e T
Wide band Narrow band
Power Output VHF: 7/5/2.5/11W, UHF: 6/5/2.5/1W
Modulation +5.0KHz@25KHz | +2.5KHz@12.5KHz
Adjacent Channel Power 270dB 260dB
Hum & Noise 240dB 236dB
Spurious Emission <-36dBm <-36dBm
4rSK Dl Mosaion | 1250 (dna) TG0
Audio Distortion <5%
Error rate <3%




4. RADIO OVERVIEW

1 Emergency Alarm Key (PF3)
m Channel Switch
Antenna —
POWER/VOL

LED Status Indicator

LCD

Menu key
P1 key/ P2 key

Exit Key

Speaker

MIC Input

f
PTT Button
a
Speaker/Mic Jacks —| 2
I_[PF1] top Key C
[PF2] bottom Key N—
~\_

u AT-D878UV Digital DMR and Analog UHF/VHF Two Way Radio



AnyTone DMR Radio Top-Row Icon Cheat Sheet

Battery

T m Co1

Ix Power Color Code

Roaming

PAICQ



Anytone D878UV Plus Display Indicators
25 July 2019 as of Firmware version 1.13a
1 23 4 5 9

oLl bl

10

11 : -3

eR e Sno Cascadeskast
sl Cascades East
14 — CH-® =

15 — UC Local 2

16 —r Local 2

Menu Zones List

1 |Antenna icon : Received Signal Strength (1 to 4 bars, x = no signal)

2 | Transmit Power Level: L = Low, M = Medium, H = High, T = Turbo

3 | Speaker icon: Digital Monitor (displayed = on for 1 or both Time Slots, not displayed = off)

4 | Microphone icon: Audio Record (displayed = on for up to 3 hrs, not displayed = off)

5 | GPS Location icon: grey = no GPS signal, red = GPS is receiving location; not displayed = off

6 Bluetooth icon: grey = BT on, not connected; blue = on & connected; not displayed = off

7 P icon: Bluetooth PTT button (grey = not connected, blue = connected)

8 | Color Code: DMR color code number that is in use

9 | Battery icon: remaining battery level (1 to 3 bars, none = battery empty)

10 |Last Call: displays last user callsign or DMR ID received, and on which A or B channel

11 |Channel number position in current Zone for A, and whether Digital (DIG) or Analog [AMNA)

12 | Current Talk Group (TG) selected for A

13 | Cuwrrent Zone selected for A

14 | Channel number position in current Zone for B, and whether Digital (DIG) or Analog [ANA)

15 | Current Talk Group (TG) selected for B

16 | Current Zone selected for B

17 Time Slot in use for A (T1 =1, T2 = 2); “R” = Repeater, no “R” displayed = simplex, red “R"=Tx
& Rx frequencies reversed from normal

18 Time Slot in use for B (T1 =1, T2 = 2); “R™ = Repeater, no “R” displayed = simplex, red “R"=Tx

& Rx frequencies reversed from normal
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190 Understanding Land Mobile Radio Propagation Chap. 15

Vehicular Antenna Gain. The mobile antenna gain depends on the location and
type of antenna. A quarter-wave antenna on the center of a metal roof of a vehicle
has a gain of approximately —1 dB with respect to dipole.

Portable Antenna Gain. Portable antennas have a much greater loss than vehicu-
lar antennas. Estimates are given in Table 15-5.

TABLE 15-5 Portable Antenna Gain®

Gain (dB) above half-wave dipole

Fortable antenna type VHE high band UHF band
Quarter wave ~0 -2
Head level
Hip level - ~14
Helical coil spring =13 —8
Head level
Hip level —24 =17

“The portable data are adapted from the guide by D. J. Lynch
listed in the Bibliography.



Rubber Ducks
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The National Bureau of Standard¢'ran some tests that proved what we had long suspected. The efficiency of a hand-
held is dependent upon how much antenna it has and how good the ground plane. Most portables have very poor
ground planes; the more metal the better. Also the more antenna the better. Hence the rubber duck 1s a woeful but often
necessary compromise. But if a portable is not going to be subjected to the abuse of fireground or street cop utility, you
should consider the telescopic quarter-wave antenna if range s important. Compare the figures and discussion that

follows.

Be aware that the telescopic antenna is nowhere as rugged as the rubber duck but it will talk circles around 1t. You
might say that the quarter wave whip is to the rubber duck what a 106 inch CB quarter wave whip is to a 36 inch whip
on a base loaded coil to compromise range for low garages. Our reference antenna in the Public Safety high band and
2-meter Amateur radio measurements below is a quarter-wave telescopic antenna, extended, and held at face level:
One-quarter wavelength extended and at face level = 0 dB One-quarter wavelength collapsed and worn at belt level = -
40dB Rubber duck held at face level = -5dB Rubber duck worn at belt level =-20dB Translated, this means that a 3-
watt hand-held with a rubber duck worn on the belt has an effective radiated power not of 5 watts but only .05 watt
Held at face level the radio has an ERP of 1.6 watt. 15dB is quite a difference!
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* NA-701

* Frequency : 144/430 MHz
* Gain : 2.15 dBi

* VSWR : Less 1.5:1
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* Portable Antenna Height (in.):

* 15.000 in.

* Portable Antenna Power Rating:
10 W

* Notes:

* Extended receive to 900 MHz.

+ Relative Antenna Gain (dB):

+ 6.0 db ((@5 watts = 50+ watts ERP)




Antenna Comparison
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* NA-701 * Diamond SRJ77CA
* 5 watts =37 dB * 5 watts =37 dB
# 37-9=28 dB * 37=6=43 dB

* 28 dB =.6 watts ERP * 43 dB =20 watts ERP



Digital
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VAR SEEN

Analog Codec Digital

01 11

00 10
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* DMR stands for Digital Mobile Radio. Like other digital modes such

as D-Star, C4FM and APCO P25, the DMR protocol converts your
voice into a digital form and sends it out via RF (with other bits of
information included) and allows you to communicate to other DMR
radios and also DMR repeaters, which are networked together
around the world via the internet.

* What makes DMR stand out from some of the other digital modes is

that it utilizes TDMA (Time-Division Multiple Access) to divide a
single frequency into 2 distinct ‘““channels” or time slots. By doing
this, you can have two conversations going on at the SAME TIME,
using one frequency.

Imagine using one frequency while radio A is talking to radio B on
time slot 1, and radio Cis talking to radio D on time slot 2 ...
SIMULTANEOUSLY.



Analog/DMR

« Analog « DMR

" Time slot 2 (6.25 kHz)

Repeater
Station

TOMA 1
Using a repeater in digital mode.




Anytone Programming




What Is A Code Plug
\

+ Simply put, a code plug is a file that contains all of the
programming information for a radio. It defines not
only the frequencies on which a radio can transmit
and receive, but also which talk groups that the radio
can communicate over, as well as other operating
parameters.



Q: What is all this color code and time

slots and talk group mumbo jumbo?
.‘

+ As Lets answer this one item at a time.

# 1) Color Code is just a fancy name for what would be “CTCSS” or
“PL” in the analog radio world.

# 2) Time slots are what makes DMR unique. Your transmit signal
is broken into 30mS digital packets and the transmitter switches
on and off rapidly. Doing this allows two signals to share the
same channel at the same time. One on Time Slot 1 and one on
Time Slot 2.

# 3) Talk groups are the group calls so those listening to that
group number can hear you. People have to have that group
programmed in their radio and listening on THAT group and
THAT assigned Time Slot.
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Firmware and CPS
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Determine your radio firmware version

Firmware and CPS versions must match

Read and save current code plug data

Upgrade firmware to current version
https://bridgecomsystems.freshdesk.com/support/solution

s/articles/63000105978-anytone-878uv-cps-firmware-and-

.

driver-downloads i

CPS has 3 main sections
* Common — Digital - Analog



https://bridgecomsystems.freshdesk.com/support/solutions/articles/63000105978-anytone-878uv-cps-firmware-and-driver-downloads
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Basic Programming Parameters
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Analog DMR

* Receive Frequency * Receive Frequency
+ Transmit Frequency * Transmit Frequency
+ Channel Type (Analog) : ?:‘aanr’sﬁlt?opfvg?'g'tal)
w T it P r
ransmi owe. *  Channel Bandwidth (12.5k)
# Channel Bandwidth (25k) + Scan List (optional)
# Scan List (Optional) « Contact
* CTCSS Decode + Radio ID
* CTCSS Encode * Color Code
* Squelch Mode *  Slot



Analog Channel Programming

BY Da72UV[DETEUV:UHF{400 - 420 MHz} VHF{136 - 174 MHZ}[:
File Model Set Program Tool View Help
DSHEH=2ws @ &9
D878V 2 . Receive Trans|
£ Commen Sefing Fmgnmr__EEﬁ
- Channel 1 14589500 | 146
Zone 2 | meomm0 | men
e Lt 3 14736000 | 147,
- Roaming Zone 4 14557000 | 146.37]
ey 5 14722500 | 14782
. o Repedier Ofise 5 14514500 | 144 541
Reaming Channel U 14668500 1608
- Device Informaon 8 14584000 | 146.34]
. Oponal Sesing [} 41592500 | 44192
+ Alarm Seling 10 | 43457000 | 43457
- Local Informason 11 43457000 | 43457|
HotKey 12 | 43457000 | 43457
&1 Digtal 13 | 44693800 | 44199
* Redho ID List 14| assemsoo | ad187f
- ContaciTalk Group 15 | 44595000 | 44195
- Prefabricaied SMS 16 | 4573800 | 44173
- Receive Group Cal 17| 4581300 | 44181
- AES Encrypéon Co 18 | 44575300 | 44176]
19 | ass0ss00 | adoog
20 | 4317500 | 44317
A | 7m0 | 4290
2 | a1sss00 | w608
23 | 445300 | 499
24 | 44180000 | 446.80]
25 | 14477000 | 14537
25 | 44173800 | 44573
< <
~D8TBUV
CTCSSIDCS Encode:
Select Offor CTCSS or DCS and fone frequency

- - 0O x
9‘ Channel Information Edit---1
| Channel Name BAILEY
e e 14589500 I PIT Profibi T Talk AvoundiSimplex) Emze U Sl
Transmit Frequency 14528500 I Work Alone |~ DatmACK Disatle I Ao Scan DMR SOUTH ABIRR Of
S ) 0 . DMR SOUTH ABORR of
DMR SOUTH ABORR of
Chamel Type [A-Ansicg ~ s DHRSOITH DMR SOUTH ABORR of
Transmit Fower [Tuo -] Rado D [2207% ] DMR SOUTH ABORR of
s [ - —— = DMR SOUTH ABORR of
Busy ook [o7 = . = DMR SOUTH ABORR of
) bd ) R — DMR SOUTH ABORR of
Sean List [Local AN hd Receive Group List | None I DMR SOUTH ABORR Of
Digéal Encrypion |7 = BM WW ABORR of
BM USA ABORR of
AES gl Encrypion |07 = BM CO ABORR of
ey = RKY MT ABORR of
) ke — RKY MT ABORR of
Exclude channel fom roaming |of -[ Random Key | 07 jhd RKY MT ABURR of
DMR MODE SMS Fertid 07 = RKY MT ABORR of
o RKY MT ABORR of
o RKY MT ABORR Of
7' Shot Sui T SMS Car RKY MT ABORR Of
Anciog RKY MT ABORR of
CTCSSIDCS Decode |OF -| RKY MT ABORR Of
I Reverse RKY MT ABORR of
CTCSS/DCS Encode |CTCSS ~ | |0 M

vose o | B RKY MT ABORR of
Squelch : Carer = RKY MT ABORR of
Optcnal Signal | OF hd JTONE Decode - DMR LOCAL ONLY ABORR of
DTMF ID & | RKY MT ABORR of

Tone 1D il RomeBot | cusiomize 1=

HTenc 1D ad RiToneEot |cusomaze h

PTTID |of =l -




DMR Channel Programmimg

B DE72UV[DBTBUV:UHF400 - 480 MHz} VHF{136 - 174 MHz}[:f: : ' - O X
- : ' ! v 3 -b: Channel Information Edit---14 e
File Model Set Program  Tool View Help
|DD’*E|+‘§N+Q|0|0° | Channel Name WEST CR RKY
Darsuv A Receive Transi — A
5 Gommon Sefing Mo | Froauency | quz.g ReciEL e Ma.8700 T PTT Prokiti I™ Tk AroundiSimgiex) [~ APRS RX Crvzs RadolD | Opfonal!
. Channel 1 14589500 | 146 Transmit Frequency 441 87500 I™ Work Alone I~ DataACK Disable |~ Auto Scan DMR SOUTH ABORR off
- Zone 2 | 4620000 | 44620f Comatfromeeytd [ 0 ras DMR SOUTH ABORR of
. Scan List 3 14736000 | 147 e DMR SOUTH ABORR Of
 Roaming Zone 4 | 14697000 | 14637 Channel Tyoe [D-Digeal ~ Cortact RIY MT DMR SOUTH ABORR of
FM 5 14722500 | 147821 Transmit Power [High ~ Radio ID [ABORR -] DMR SOUTH ABORR of
- Auio Repeaier Ofe 6 14514500 | 144541 Band Widh [ 125 - Calor Code [ - DMR SOUTH ABORR Of
- Roaming Channel 7 14668500 | 145080 ) = = DMR SOUTH ABORR Of
oaming Chann TX Pemit | Always hd Sot | Slotl hd = \
- Device InformaSon 8 14694000 | 14534 i — ) ) — DMR SOUTH ABORR Of
. Opéonal Sefing 5 | aasoo500 | 44192 ScanList | Norh Park & et | [ =] DMR SOUTH ABORR of
. Alarm Sefing 10 | 43457000 | 43457 Digial Encrypéon |OF hd BM WW ABORR Of
 Local Informaton 11| 43457000 | 43457 BM USA ABORR Of
- HotKey 12 | 43457000 | 43457 mrrEe o [ = BM CO ABORR of
£ Digia 13| 44693600 | 4419 o [ — RKY MT ABORR of
. Radio D List " 44687500 | 441 -5?4 . - — RKY MT ABORR Of
- ContactTalk Group 15 44695000 441.95( E poniiasu )| of jv Key |0 hd RKY MT ABORR Of
 Prefsbricaied SMS 16 | 44673800 | 44173 DMR MODE |Repezter - SMS Fotid |OF -~ RKY MT ABORR of
i 17| 44681300 | 44181 RKY MT ABORR Of
 Receve Group Cal 18 | 44576300 | 44176 I Call Corimaion ™" Rangng RKY MT ABORR of
- AES Encrypiion Cor . : .
19 | 44508800 | 440.08i I Slot Sui ™" SMS Confrmaton RKY MT ABORR of
20 | 44817500 | 44317¢ | naog RKY MT ABORR Of
21 | aarsooo0 | ad290( CTCSS/DCS Decods |7 = RKY MT ABORR Of
22 | 44198800 | 44598 . =i RKY MT ABORR Of
23 | as93800 | 44993 N = RKY MT ABORR Of
24 | 44180000 | 446800 s = — RKY MT ABORR Off
25 | 14477000 | 14537 Opbonl Signl | OF id ITONE Decode - DMR LOCAL ONLY ABORR Of
2 | aa173800 | 44673 OTMF ID = p— 11| RKY MT ABORR of ¥
< < - >
2Tone ID -
—D878UV el T RoneBat | cusomz= =
Enter the name ofthe channel that will show in the radic display screen — RiToneEat |cusiomze =
PITID [of =
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* Perhaps the most important parameter in a code plug
is the Radio ID. Your radio ID is a unique number
assigned to you (and your callsign) and identifies you
on DMR networks and repeaters around the world.
You can obtain a DMR ID at RadiolD.net



https://radioid.net/

Digital Contacts
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* Download the world wide digital contact list at
https://www.radioid.net/database/dumps#!

* Download and import the user.csv file
+ Update digital contacts list video tutorial

* https://bridgecomsystems.freshdesk.com/support/sol
utions/articles/63000105994-anytone-878-878-plus-
digital-contact-list
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DMR Modes Tutorial —
http://www.miklor.com/DMR/ppt/DMR-BasicTutorial.pdf

DMR for Dummies

https://www.dmrfordummies.com/

Bridgecom Support

https://bridgecomsystems.freshdesk.com/support/hom
e?ref=N7QRkpo7o



http://www.hfradio.org.uk/html/digital_modes.html
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