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1. Revision History
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1. 1 Revision History

No. Date Revision Revision History 개정자

1 2020. 05. 13 New First release 유호진

2 2020. 06. 10 Second Design update 유호진

3 2020. 06. 22 Third Design & Color spec update 유호진

4 2020. 06. 30 Fourth Reliability Test update 유호진

5 2020. 07. 23 Fifth S/N Label update 유호진

6 2020. 08. 06 Sixth Carton box Label & Packaging update 유호진

7 2020. 09. 15 Seventh Back label update 유호진

8 2020. 10. 23 Eighth Keypad spec & manual spec update 유호진

9 2020. 11. 11 Ninth Back label update 유호진

10 2020. 11. 19 Tenth Keypad spec update 유호진

11 2020. 12. 16 Eleventh Firmware update 유호진

12 2021. 01. 04 Twelfth Back label update 유호진

13 2021. 01. 25 13th PCB bar code label update 유호진

14 2021. 02.10 14th PCB bar code label update 유호진

15 2021. 06. 28 15th Firmware update 유호진
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2. Product Introduction
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Model Bluetooth Remote Controller

Model No. BMM-BA02

Certificate No (KC) R-C-MVN-BMM-BT11

2. 1 Product Introduction

2.1.2 Appearance

2.1.1 Model Name
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2.1.3 Dimension
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2.1.4 PCB Label Sticker Specification
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2.1.5 S/N Label Specification
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2.1.6 Label Specification
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2.1.7 Printing Specification
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2.1.8 Color Specification
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2.1.9 Manual Specification
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Inner Box

2.1.10 Carton Box Layout



Page 19

Outer Box
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2.1.11 Label Sticker Specification
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2.1.12 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 Product Specification

Model Name BMM-BA02

Compliant Bluetooth Specification V5.0

Profile GAP, GATT, HID over GATT, HIDS, BAS, DIS, IAS

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 128g (배터리포함)

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 Electrical Characteristics

item min. Typ. max. unit remark

Operating voltage 1.8 3.0 3.2 V AA Alkaline Battery

Current

IR Sleep Mode - 10 - µA Standby  

BLE Sleep Mode - 27 - µA Standby

Voice Search

(BT / HID)
- 6 - mA

IR Key - 30 - mA STB Key

BLE Key - 2 - mA TV Key

BUZZER - 10 - mA

Backlight - 22 - mA
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2.5.2 Bluetooth RF Specification

Index Description

Frequency 2,402MHz ~ 2,480MHz

Profile GAP, GATT, HID over GATT, HIDS, BAS, IAS

RF Frequency Hopping Spread Spectrum (FHSS)

Hopping Channel 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

QuickSet

BTV Power

TV Power

Output

TV Volume

BTV Volue

Mute

Menu

REW/FF

Channel +/-

Volume +/-

Home

D-PAD / OK 

Exit

Previous

Favorite

Program time table

1 ~0, *, #

Short cut

ZEM KIDS

IR Key Data

BLE Key Data
GREEN LED Short Press

LED blinking 

(1 time)
- Transmit IR Signal

- Transmit BLE Signal

2 [홈] + [*] Un-pairing GREEN LED
Long Press

(3 sec)

LED blinking

(5 sec)
- Erase Pairing history

3
Google Assistant

Voice Search

Voice Search

Entering Pairing 

mode

GREEN LED Short Press On/Off
- Run Voice search (UI)

- Unpairing ↔ Pairing mode

4 [BTV전원] + [외부입력]

IR Auto Setting 

mode

(All TV brand)

GREEN LED
Long Press

(3 sec)
On

- Enter Auto IR setting mode

- Press Channel button when <Auto Setting 

mode> up until TV power-off

- Press [OK] button when TV power-off.

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

(3 sec)

LED Blink every 1 

sec
- Entering Pairing mode

6 [*] + 4방향 Drag Mode GREEN LED Short Press
ON

OFF
- Browser UI Mouse Cursor
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2.6.2 LED Functionality

No 상태
LED Indication

비고
Green LED Red LED

1 Pairing mode 1초 간격으로 점멸
미연결시 20초간 점멸
연결성공시 5회 점멸

2 Unpairing 5번 점멸

3 NUGU / Google Assistant 음성검색 검색중 On 음성검색 종료시 Off

4 음성검색 버튼 이 외 Button Press 1번 점멸

5 MODE1-> MODE2 4번 점멸

6 MODE2-> MODE1 2번 점멸

7 TV 동조화 설정 15초간 On

8 TV 동조화 성공 3번 점멸

9 Low Battery 상태에서 Button Press 1번 점멸

상태 Back-light LED 비고

11 RCU Pick up 2초간 ON 2초 후 OFF

No 버튼 기능 LED 버튼 동작 Release 비고

7 [BTV전원] + [1]
Auto IR setting 

(Samsung/LG)
GREEN LED

Long Press

(3 sec)
ON

- Enter Auto IR setting mode

- Press Channel button when <Auto Setting mode> up until 

TV power-off

- Press [OK] button when TV power-off.

8 [*] + [9] MODE1/2 GREEN LED Long Press (3 sec)

MODE2 : Blink 4 

times

MODE1 : Blink 2 

times

- IR mode 1 or 2 switch

9 [*] + [5]

Backlighting

On/Off

Switch (toggle)

GREEN LED Long Press (3 sec)

OFF : blink 4 

times

ON : blink 2 

times

- Manual control / Backlit (ON/OFF, factory seting: ON).

10 [OK] + [TV전원] IR Learning GREEN LED Long Press (3 sec) ON

- If no key input on IR learning mode → Terminate IR 

learning mode after 60 sec (LED Blink 3 times)

- Press [OK] Button on IR learning mode → Terminate IR 

learning mode (LED blink 3 times)

- Press Target TV (TV power, TV vol, Output) on IR learning 

mode → LED blink 1 time, IR receiving status 15 sec, LED on 

- If no key input of IR receiving status → back to IR 

Learning mode

- If IR signal receive properly on IR receiving status → Green 

LED blinks 3 times → back to learning mode

If IR signal receive non-properly on IR receiving status →

RED LED blinks 3 times → back to learning mode
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2.6.4 IR/BLE Key Code
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2.6.4 IR/BLE Key Code
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2.7  Block Diagram
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2.8 Schematic
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2.9 Layout

MAIN TOP Location MAIN BOT Location
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2.10 Layer Gerber

MAIN TOP Layer MAIN BOT Layer
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2.11 Part List (Hardware)

No. Description Part Number Manufacturer Supplier Location U/M
Usage
(unit)

1 Bluetooth IC (New) RTL8762CKF Realtek Semitron U3 EA 1

2 Shottky Diode KDS160E-RTK/P KEC Marunix D3 EA 1

3 Switch, SMD side tact, 2.4N SKRTLAE010 ALPS Marunix SW1,SW2,SW3,SW4 EA 4

4 40MHz, Crystal, 3225, 7pF, +-10ppm, SMD E3SB40E00006DE HOSONIC QUESTONE XTAL1 EA 1

5 NPN TR MMBT2222A Onsemi Marunix Q1,Q3,Q5,Q6 EA 4

6 PNP TR MMBT2907A Onsemi Marunix Q9 EA 1

7 MICRO MEMS MIC, TOP type, Sensitivity -42dB
AOS3729A-T42-NXC

ZTS6111
Sanico
ZILTEK

Sanico
D&F

MIC1 EA 1

8 LED, SMD, 1608, Green ANY D2 EA 1

9 LED, SMD, 1608, White, Sideview BL-HZD39R-LWB-TRB Bright D101~D108 EA 8

10 IC, Boost Convertor
IM8132S

TPS61097A-33DBVR
IMS
TI

IMS
TI

U5 EA 1

11 Acceleration sensor
BMA253
DA280B

KXTJ3-1057

BOSCH
MiraMEMS

KIONIX
KS U7 EA 1

12 LED, SMD, 1608, Red ANY D1 EA 1

13 IR LED, SMD, IR Emitter, Sideview BIR-HMC33M-2-TRCA BRIGHT Marunix D4 EA 1

14 Buzzer (New) BM9027S D&F B2 EA 1

15 IND, 3.3nH, 1005 SMD TAIYO YUDEN Marunix L5 EA 1

16 Power Inductor, 4.7uH MCL2012S4R7MT Sunload Marunix L3 EA 1

17 Power Inductor, 10uH MCL2012H100MT Sunload Marunix L6 EA 1

18 CAP, AL, 100uF, 16V, 6.3X5.7 SMD
VE-101M1CTR-0605
RV2-16V101MSU-R

LENON
ELNA

SGP C15 EA 1

19 CAP, CER, 0.75pF, 20V, ±0.1pF, 1005 SMD
GQM1555C2DR75BB01用G
RM1555C1HR75BA01D代

MURATA C8 EA 1

20 CAP, CER, 0.5pF, 20V, ±0.1pF, 1005 SMD
GQM1555C2DR5BB01用GR
M1555C1HR50BA01D 代

MURATA C30,C51,C52 EA 3

21 CAP, CER, 22pF, 20V, 1005 SMD GRM1555C1H220JA01D MURATA C44 EA 1

22 CAP, CER, 1.2pF, 50V, ±0.1pF, 1005 SMD GRM1555C1H1R2BA01 MURATA C33,C37 EA 2

23 CAP, CER, 10uF, 10V, ±10%, 1608 SMD GRM188R61A106KE69 MURATA C21,C28-29,C61 EA 4

24 CAP, CER, 0.1uF, 10V, ±10%, 1608 SMD GRM188R61A104KAAJ MURATA C83 EA 1

25 CAP, CER, 2.2uF, 10V, ±10%, 1608 SMD GRM188R61A225KAAJ MURATA C1,C82 EA 2

26 CAP, CER, 4.7uF, 10V, ±10%, 1608 SMD GRM188R61A475KAAJ MURATA C75 EA 1

27 CAP, CER, 0.1uF, 10V, ±10%, 1005 SMD GRM155R61A104KA01 MURATA
C11,C16,C18,C23~27,C31,

C58,C64,C66,C72,C73
EA 14

28 CAP, CER, 1uF, 10V, ±10%, 1005 SMD GRM155R61A105KE15 MURATA C9-10,C65,C69,C34,C20 EA 6

29 RES, 100KΩ 1005J SMD MCR01MZSJ_104J ROHM R3,R52,R54 EA 3

30 RES, 47KΩ 1005J SMD MCR01MZSJ_473J ROHM R21 EA 1

31 RES, 0Ω 1608J SMD MCR03MZSJ_000J ROHM R17,R55,R57 EA 5

32 RES, 2Ω 1608J SMD MCR03MZSJ_002J ROHM R2,R15 EA 2

33 RES, 0Ω 1005J SMD MCR01MZSJ_000J ROHM C36,R45 EA 2

34 RES, 200Ω 1005J SMD MCR01MZSJ_201J ROHM R38 EA 1

35 RES, 100Ω 1005J SMD MCR01MZSJ_101J ROHM R29,R101-108 EA 1

36 RES, 1KΩ 1005J SMD MCR01MZSJ_102J ROHM R14,R53 EA 2

37 RES, 2.2KΩ 1005J SMD MCR01MZSJ_222J ROHM R25,R37 EA 2

38 RES, 20KΩ 1005J SMD MCR01MZSJ_203J ROHM R26 EA 1

39 RES, 10KΩ 1005J SMD MCR01MZSJ_103J ROHM R9,R18-20,R22 EA 5

40 Main PCB, 2Layer MLB, 1.2T, OSP+Carbon Zhongshenglo
ng

EA 1

41 Dome Sheet + LGF Sheet (New) Magma EA 1
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2.12 Part List (Mechanical)
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2.13 ANT Specification

VSWR SMITH CHART

Passive Gain

Frequency(Mhz) 2400 2440 2480

Efficiency(dB) -2.8 -1.98 -2.25

Efficiency(%) 52.51 63.37 59.5

Peak Gain(dB) 0.85 1.92 1.8

Active Gain

Channel 0 19 39 Average

TRP (dBm) -1.71 -0.63 -1.47 -1.25
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4. Reliability Test
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Test Area Result Remarks

Vibration Test PASS

별도 신뢰성 리포트 참조

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 Certificate


