
Page 1

Movon Corporation



Page 2

Approval Sheet

Item Bluetooth Remote Controller

CUSTOMER ALT

MODEL BMM-BA01

VERSION 1.4

DATE 2019. 08. 02

개발사

담당 검 토 승 인

서강훈 심경석

승인유효기간 승인일로부터 1  년

납품처

담당 검 토 승 인

승인유효기간 승인일로부터 년



Page 3

TABLE OF CONTENTS

1. Revision History
1.1 Revision History ---------------------------------------------------- 4

2. Product Introduction
2.1  Part No / Description ---------------------------------------------------- 6

2.1.1 Model Name
2.1.2 Appearance
2.1.3 Demension
2.1.4 SN Label 사양
2.1.5 Label 사양
2.1.6 인쇄 사양
2.1.7 Color 사양
2.1.8 Label Sticker  Specification
2.1.9 Manual 사양
2.1.10 카툰박스 도안
2.1.11포장 사양

2.2. Battery 사양 --------------------------------------------------- 19
2.3  제품사양 --------------------------------------------------- 28
2.4  전기적 특성 --------------------------------------------------- 29
2.5  Bluetooth 특성 --------------------------------------------------- 30

2.5.1 Bluetooth 일반특성
2.5.2 Bluetooth  RF특성

2.6  동작사양 --------------------------------------------------- 31
2.6.1 Button Functionality
2.6.2 LED 표시
2.6.3 IR/BLE Key Code

2.7  Block Diagram  --------------------------------------------------- 35
2.8  Schematic    --------------------------------------------------- 36
2.9  부품배치도 --------------------------------------------------- 41
2.10  Layer별 Gerber --------------------------------------------------- 42
2.11  Part List --------------------------------------------------- 43
2.12 ANT 특성 --------------------------------------------------- 46

4. 신뢰성 결과
3.1  신뢰성 시험항목 및 결과 --------------------------------------------------- 49

5. 규격 인증서
4.1  KCC 인증서 --------------------------------------------------- 51
4.2  Bluetooth 인증 --------------------------------------------------- 52



Page 4

1. Revision History
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1. 1 Revision History

No. Date Revision Revision History 개 정 자

1 2018. 11. 14 New First release 서강훈

2 2019. 04. 15 Revision Version, Label , S/N Label update 서강훈

3 2019. 05. 02 Revision Version, S/N Label update 서강훈

4 2019. 05.17 Revision Appearance, Back Label update 서강훈

5 2019. 05. 28 Revision CI logo update 서강훈

6 2019. 08. 02 Revision Label Sticker Update 서강훈
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2. Product Introduction
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2. 1 Product Introduction

2.1.2 Appearance

Model Bluetooth Remote Controller

Model No. BMM-BA01

Certificate No (KC) R-C-MVN-BMM-BA01

2.1.1 Model Name
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2.1.3 Dimension
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2.1.4 S/N Label
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2.1.5 Label 
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2.1.6 Printing Specification
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2.1.7 Color Specification



Page 16

2.1.8 Label Sticker Specification
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2.1.9 Manual Specification
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2.1.10 Carton Box Layout

Inner Box
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Outer Box
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2.1.11 Packing Specification
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2.2 Battery Specification

2.2.1 Model Name

KODAK Xtralife Alkaline Battery AA

2.2.2 TECHNICAL INFORMATION
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2.2.3 Certificate (Safety)
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2. 3 Production Speicification

Model Name BMM-BA01

Compliant Bluetooth Specification V4.2

Pre-qualified component UEI UE878 & Qualcomm CSR8630

Profile HID, A2DP, BLE

Carrier Frequency 2402 MHz to 2480 MHz

Modulation Method GFSK, 1Mbps, 0.5BT Gaussian

Maximum Data Rate Asynchronous: 2178.1kbps / 177.1kbps
Synchronous: 1306.9kbps / 1306.9bpsa

Bluetooth Class Class 2

Hopping 1600hops / sec, 1MHz Channel Space

Transmit Power 0dBm (typical)

Coverage Range 10m

Receiver Sensitivity -70 dBm / 0.1% BER

Weight 129g (Battery Incldued)

Dimension (mm) 48(W) X 175(L) X 23mm(T)

Operating Temperature -10° to +50°C

Storage Temperature -20° to +70°C

Battery KODAK Xtralife Alkaline Battery AA 2,700mAh(1)

(1) Standard capacity (75Ω continuously discharge at 20°C, End point voltage=0.8 volts)
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2. 4 Product Specification

item min. Typ. max. unit remark

Operating voltage 1.8 3.0 3.2 V AA Alkaline Battery

Current

IR Sleep Mode - 8 - µA Standby  

BLE Sleep Mode - 8 - µA Standby

Voice Search
(BT / HID) - 10.5 - mA

Audio Streaming
(BT / A2DP) - 24 - mA

IR Key
- 40 - mA STB Key

- 40 - mA TV Key

BLE Key - 8 - mA

BUZZER - 24 - mA

Backlight - 15 - mA
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2.5.2 Bluetooth RF Specification

Index Description

Frequency 2,402MHz ~ 2,480MHz

Profile HID, A2DP

RF Frequency Hopping Spread Spectrum (FHSS),

Hopping Channel 79 channel with 1 MHz-spacing (2,402~2,480 MHz)
40 channel with  2MHz-spacing ( 2,400~2,480 MHz)

Modulation Type Gaussian Frequency Shift Keying (GFSK)

RF output -6~4 dBm (Class2)

2.5 Bluetooth Specification

Index
Test condition

min. max. unit
Test mode Hopping

Packet
type

Payload
No. of 
packet

Average power TX on DH1 PRBS9 5 -6 4 dBm

Modulation

∆f1avg

TX off DH1
BS55
BS0F

5

140 175 kHz

∆f2avg 115 kHz
∆f2avg/ 
∆f1avg

0.8 -

ICFT TX on PRBS9 5 -75 75 kHz

Carrier frequency drift TX on DH5 BS55 5 -40 40 kHz

sensitivity
Single slot Loop back off DH1 PRBS9 -70 - dBm

Multi slot Loop back off DH5 PRBS9 -70 - dBm

2.5.1 General Specification
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2.6 Functionality

2.6.1 Button Functionality

No Button Function LED Description Status Remarks

1

Power (통합전원)

BTV Power

TV Power

Input (외부입력)

TV Vol

BTV Vol

Mute

Menu

REW/FF

Channel up/down

Volume up/down

Home

D-PAD / OK 

Exit (나가기)

Previous (이전)

Favorite (선호채널)

Channel Table

Number 1 ~0, *, #

Private (개인화키)

IR Key Data

BLE Key Data
GREEN LED Short Press LED Blink 1 time

- Receiving IR signal.

- Transmit BLE signal.

2 [Home] + [*] Unpairing GREEN LED
Long Press

(3 sec)
LED Blink 5 times - Erase Pairing list

3 NUGU (Voice Search)

Active Voice Search

Entering Pairing 

mode

GREEN LED Press Hold

Voice Search will 

be on while voice 

searching and off 

after complete

- Run Voice search UI of STB.

- Release Button to finish voice search function.

- Entering Pairing mode if RCU is Unpaired 

status

4 Google (Voice Search) Run Voice Search GREEN LED Short Press

Voice Search will 

be on while voice 

searching and off 

after complete

5
[BTV전원] + [외부입력]

[BTV Power] + [Input]

IR Auto setting 

mode (Non 

Samsung / LG)

GREEN LED
Long Press

(3 sec)
On

- Entering IR Auto Setting mode

- Press Channel key until TV is powered off 

when entered auto setting mode.

- Press [OK] button when TV power-off to save 

the setting 

6 [*] + [#] Pairing GREEN LED
Long press

(3초)

LED blink in every 

1 sec
- Entering Pairing mode

7 [*] + 4방향 (D-PAD) Drag Mode GREEN LED Short Press
On while active, 

Off after complete - Browser UI Mouse Cursor
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2.6.2 LED Functionality

No Button Function LED Description Status Remarks

8 [BTV전원] + [1]

IR Auto Setting 

for Samsung / 

LG

GREEN LED
Long Press

(3 sec)
ON

- Enter IR auto setting mode for Samsung/LG TB

- - Press Channel key until TV is powered off when entered 

auto setting mode.

- Press [OK] button when TV power-off to save the setting 

9 [*] + [9]
Switch

MODE1/2 
GREEN LED

Long Press 

(3 sec)

MODE2 entered: 

Blink 4 times

MODE1 entered: 

Blink 2 times

- Switch IR mode 1 or mode 2 

10 [*] + [5]

Black-light

On/Off

(Toggle)

GREEN LED
Long Press 

(3 sec)

OFF: Blink 4 

times

ON: Blink 2 times 
- Back light On/Off manually (Default ON).

11 [OK] + [TV전원] IR Learning GREEN LED Long Press (3초) ON

- If no key input for 60 sec, IR learning will be ended after 

LED blink 3 times

- If press [OK] , IR learning will be ended after LED blink 3 

times

- Press (TV power, TV Vol, Input) Learning target device à

LED blink 1 timesà Entered IR receiving mode for 15 sec / 

LED on

- If no key input for 15 sec when IR receiving status, it will 

be entered IR learning mode

- If IR signal properly received à Green LED blink 3 times 

à Return to IR Learning mode

- If IR signal NOT received à RED LED blinks 3 times à

Return to IR learning

No Status
LED Indication

Remarks
Green LED Red LED

1 Pairing mode Blink every 1 sec
HID: during 20 sec

A2DP는: during 30 sec

2 Unpairing Blink 5 times

3 Pressing NUGU Button Searching: On Off: Voice Search End

4 Pressing Google button Searching: On Off: Voice Search End

5 Button Press except voice search button Blink 1 time

6 MODE1-> MODE2 Blink 4 times

7 MODE2-> MODE1 Blink 2 times

8 TV Sync setting LED on for 15 sec

9 TY Sync complete Blink 3 times

10 Plug-in earphone Blink 1 time

11 Button Press when low battery status Blink 1 time

Status Back-light LED Remarks

12 RCU Pick up Turn on for 2 sec Off after 2 sec
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2.6.3 Earjack Functionality

No 상태 기능 LED 동작 비 고

1 A2DP Connectable Reconnection GREEN LED Plug-in Reconnect → TV sound out thru earphone

2 A2DP Streaming Disconnection Disconnect Sound-out from TV
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2.6.4 IR/BLE Key Code

1 B tv + TV Power BTV전원 + TV전원 BTV전원 + TV전원

2 TV Power [0x02FD]+[0x08F7] [0x02FD]+[0x08F7]

3 B tv  Power 0x01FE 0x01EF 0x07 0x0100

4 Menu 0x47B8 0x478B 0x07 0x4700
5 Preferable (Channel) 0x56A9 0x569A 0x07 0x5600
6 TV program table 0x6D92 0x6D29 0x07 0x6D00

7 Output [0x01FE]+[0x0BF4] [0x01FE]+[0x0BF4]

8 Mute 0x45BA 0x45AB 0x07 0x4500
9 TV Vol + [0x07F8]+[0x02FD] [0x07F8]+[0x02FD]
10 TV Vol - [0x0BF4]+[0x03FC] [0x0BF4]+[0x03FC]
11 Google Assistant 0xD42B 0xD4B2 0x07 0x2102
12 Home 0x02FD 0x02DF 0x07 0x0200
13 Kids 0x58A7 0x587A 0x07 0x5800
14 Vol + 0x43BC 0x43CB 0x07 0x4300
15 Vol - 0x42BD 0x42DB 0x07 0x4200
16 ▲(상) 0x49B6 0x496B 0x07 0x4900
17 ▼(하) 0x4AB5 0x4A5B 0x07 0x4A00
18 ◀(좌)/Ⅰ◀◀뒤건너뛰기 0x4BB4 0x4B4B 0x07 0x4B00
19 ▶(우)/▶▶Ⅰ(앞건너뛰기) 0x4CB3 0x4C3B 0x07 0x4C00
20 OK/▶/Ⅱ(재생/일시정지) 0x46B9 0x469B 0x07 0x4100
21 Channel ∧ 0x40BF 0x40FB 0x07 0x4000
22 Chaneel ∨ 0x41BE 0x41EB 0x07 0x4100
23 Previous 0x4EB1 0x4E1B 0x07 0x4E00
24 Exit 0x34CB 0x34BC 0x07 0x3400

25 MIC 0xD12E 0xD1E2 0x07 0x2300

26 ◀◀(되감기)/ R 0x609F 0x60F9 0x07 0x6000
27 ▶▶(빨리감기) / B 0x639C 0x63C9 0x07 0x6300
28 1 0x21DE 0x21ED 0x07 0x2100
29 2 0x22DD 0x22DD 0x07 0x2200
30 3 0x23DC 0x23CD 0x07 0x2300
31 4 0x24DB 0x24BD 0x07 0x2400
32 5 0x25DA 0x25AD 0x07 0x2500
33 6 0x26D9 0x269D 0x07 0x2600
34 7 0x27D8 0x278D 0x07 0x2700
35 8 0x28D7 0x287D 0x07 0x2800
36 9 0x29D6 0x296D 0x07 0x2900
37 */문자지움 0x2AD5 0x2A5D 0x07 0x2A00
38 0 0x20DF 0x20FD 0x07 0x2000
39 #/문자변환 0x2BD4 0x2B4D 0x07 0x2B00

Front

Side

Front

IR[NEC Simple repeat] RF(BLE)

Key name MODE1 CUSTOM
0x807F

MODE2 CUSTOM
0xF5A0

Page Usage ID
Position No

Key
Code
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2.7  Block Diagram

M
IC Signal Input

GPIO

Audio Analog Signal
(LP,LN,RP,RN)

Backlight_PW
M

3.3V

3.3V

Buzzer PW
M

Pattern Antenna

DC/DC

Indication
LED

3.5
ack 

Digital M
IC

Serial
Interface

32M
Hz Crystal

32.768Hz Crystal

I2C & Interrput

Infrared
LED X2

Buzzer

BLE IC
UE878 Accelration 

Sensor
BM

A253

BT_STATUS

Serial
Flash
512kb

Bluetooth IC
CSR8630

26M
Hz Crystal

Backlight (LED)

DC/DC EnableSw
itching

Circuit
8630_PW

R_EN

VBAT(1.8~3.2V)

Pattern Antenna

Headphone
AM

P
TPA6132A2

IR Transm
it Signal

TV &
 STB Control

IR Learning Signal

AA Alkaline Battery X 2

Photo 
Transistor

I2C
Interface

IO
 

EXPENDOR

LED Control

CSR Cotrol
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2.8 Schematic
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2.9 부품 배치도

MAIN TOP Location MAIN BOT Location
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2.10 Layer별 Gerber

MAIN TOP Layer MAIN BOT Layer
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2.11 Part List (Hardware)
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2.12 Part List (Mechanical)
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2.13 ANT Specification (BLE Part)

2.13.1 BLE Antenna
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2.13.2 Classic BT(Audio) Antenna
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4. Reliability Test
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Test Area Result Remarks

Vibration Test PASS

Strength Test PASS

Temp/Humid Cycle test PASS

Abrasion Test / Printing PASS

Abrasion Test / Keypad PASS

Salt mist test PASS

Button test PASS

Abrasion / Finishing (Mech) PASS

4.1 Test Area and result
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5. Certificate
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5.1 KC Certificate
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5.2 Bluetooth

5.2.1 BMM-BA01 BLE Part

5.2.2 BMM-BA01 Classic(Audio) Part


