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MG127 BLE Transceiver
Application Note
Revision History:
Rev. No. History Issue Date Remark
0.1 Initial issue April 29, 2016 Preliminary
0.2 Update ch10 about PCB July 11, 2016 Preliminary
0.3 Update MISO description Jan 19,2017 Preliminary
1.0 Add receive characteristic Jan 31, 2018 Release
1.1 Update receive characteristic April 2, 2018 Release
1.2 Update reflow profile May 24, 2018 Release
1.3 Add carrier output July 25,2018 Release

Important Notice:

MACROGIGA reserves the right to make changes to its products or to discontinue any integrated circuit product or service

without notice. MACROGIGA integrated circuit products are not designed, intended, authorized, or warranted to be suitable
for use in life-support applications, devices or systems or other critical applications. Use in such applications is done at the

sole discretion of the customer. MACROGIGA will not warrant the use of its devices in such applications.
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2. MG127 EiiiA

MG127 ¥ F DEN10 33, &5 K/MN 3mm x 3mm.

1 SCK DI SPI Clock
2 DVDD Power Digital VDD 1.2v Output
3 MOSI DI/DO SPI Slave Data Input/Output
4 XTALO AO Crystal Pin
5 XTALI Al Crystal Pin
6 ANT RF Antenna interface
7 VBAT Power Power Supply
8 IRQ DO Interrupt pin
9 CcT DI Test use
10 CSN DI SPI Chip Select
11* GND Ground Power ground, back panel

Table2.1 Pin Description
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3. *&TE*D? Sz
MG127 3 3 £ SPI 1A IRQ 155 5 MCU BT, #HHBFEUNES
« IRQ (this signal is active low and is controlled by maskable interrupt sources)
* CSN (SPI signal)
* SCK (SPI signal)
* MOSI (SPI signal)

For MOSIAE 5 H THi A . MCU 7 LA 3 A GPIO 41l SPI, FATH Mk 3 £k SPI 2% C fg.
CSN = | i
S pnpigipipipigiyipipigipipipigigiyipipipipigipipe

SCK

MOsI

Figure3.1 SPI timing diagram

Symbol Parameters Min. Max Unit
Tcc CSN to SCK setup 2 - ns
Tch SCK high time 40 - ns
Tecl SCK low time 40 - ns
Tewh CSN inactive time 50 - ns
Tcch SCK to CSN hold 2 - ns
Tdc Data to SCK setup 2 - ns
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Tdh SCK to Data hold 2 -

4. FERER

A LA SPI Uy [ X LE 25 7725

Address Mnemonic Bit Reset Description
(Hex) Value

7:6 0 reserved

5:0 0 BLE advertise channel number(37,38,39)

7:4 0 reserved
3 1 Adv event
2 0 Tx enable
1:0 00 01 - Rx enable

15:8 0 Pdu length

7:0 0 Pdu type

15:8 0 Pdu length

7:0 0 Pdu type

23:0 0 Start time

15:8 0 Interrupt mask bit
7 0 Pdu Header OK
6 0 Pdu OK
5 0 Pdu Err
4 0 Tx_Start
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3 0 Mode Err
2 0 Rx Timeout
1 0 Enter Sleep
0 0 Woken up

31:8 0 Wake up time
7:2 0 reserved

1 0 Enable sleep

0 0 Enable wakeup

47:24 0 LF clock counter

23:0 0 HF clock counter

16 1 Disable Timeout
15:8 1 Timeout time bytel
7:0 2¢ Timeout time byte0

Table 4.1 Register Map
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Figure5.1 example application schematic
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6. EESHFE

Conditions: VDD =+3V, VSS =0V, TA = -40°C to + 85°C

Operating Conditions
VDD Supply voltage 1.9 3.0 3.6 A%
TEMP Operating Temperature -40 +27 +85 T
Transmitter Operation
Prr Maximum output power +4 dBm
Receiver Operation
RXSENS Sensitivity (0.1% BER) -85 dBm

Table 6.1 Electrical Specification
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Standby FEHUIRAS T A, e spi Mg 3uA

Sleep REHLHLL, ARG A 50 uA

TX active Rrar o 20 mA @ 0dBm output power
RX active Rk 18 mA

Table 7.1 Current Consumption

8. MG127 HjiE

DFN10 3mm x 3mm, pitch 0.5mm

N10

SRVAVRURVEE

e
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BOTTOM VIEW

TOP VIEW
a_J"
P
=T _——
<1

SIDE VIEW

Symbol Dimensions in Millimeters Dimensions in Inches
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Min. Max. Min. Max.

D/E 2.924 3.076 0.115 0.121

D1 2.300 2.500 0.091 0.098

El 1.600 1.800 0.063 0.071
k 0.200 MIN. 0.008 MIN.

b 0.200 0.300 0.008 0.012
e 0.500 TYP. 0.020 TYP.

L 0.324 0.476 0.013 0.019

9. Reflow Profile
Follow: IPC/JEDEC J-STD-020 C

—l
o

—
-

Temperature —>

Table 8.1 Package outline

Preheat

Critical Zone
T toTp

25

| 3

t 25°C to Peak

Time =)

IPC-020¢-5-1

Profile Feature

Sn-Pb Eutectic Assembly

Pb-Free Assembly

A 1.3
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Average Ramp-Up Rate(TSmax to Tp) 3 "C/second max. 3 "C/second max
Preheat
-Temperature Min (TSmin) 100 C 150 C
-Temperature Max (TSmax) 150 C 200 °C
-Time (tSmin t0 tSmax) 60 - 120 seconds 60 - 180 seconds

Time maintained above:

- Temperature (T1) 183 C 217 °C
-Time (tv) 60 - 150 seconds 60 - 180 seconds
Peak/Classification Temperature (Tp) 225 C 260 C
Time within 5 C of actual Peak Temperature (tp) 10 - 30 seconds 20 - 40 seconds
Ramp-Down Rate 6 ‘C/second max. 6 ‘C/second max.
Time 25 ‘C to Peak Temperature 6 minutes max. 8 minutes max.

10. PCB ?Eéﬂ%ii%f%lﬁj

o HJH

HLYRZE . HZRIA LR BB L R B MM RE, OB A AR R AK. AZR B R E T ek . IR T, Hb
%) HJRLZR) F54, BEESLH 02~03mm, HIFELT 1.2~2.5mm, FKHMRHEHMMLERE, £ PCB LiE%
A 2 TR #R A R

IO EEZS, WS A LDO 4L, 4>-RIEUE 1uF #1 0.1uF A CAJER:; R A B fdtes, HA 5 BBUE 10uF
F1 10uF FILLRATE .

® ik
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& RZ

RERPHAF R, 5 A 2.4GHZ RESE K, BCE PR IR ZOR MBI . — it PCB RE T 2494,
REGH CHligR)D) 2 IAIBEE KT 0.5mm. R Bl A ZA Joa T sl w45 .
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Coay cable

)

SPECTRUM
= ANANLYZER O

'\_\_‘_ _F!..-'

DL 2480MHz i &5t B, Ak o b (s & -

a, FOE I E (Center Frequency) N 2480MHz

b, FSME (Span) A 1~10M

¢, MAMESHANEE (Amplitude) N A F-HEI 5 5505 H 2% 3~10 dB
d, /A% (RBW) N 30K~300KHz (— % E 3 %)

FEMBE 73 M A AT LIS 80 B I8 1R H a1 3 A o vt M 2

W Y R AR A O R AR T B PO A T 2480MHZz (-50KHZ , +50KHZ)

WY R 2 I FE R R A T B Y L N

£ 16MHz @& FI PCB fREFAERITEIL T, AR A TR — K, e S iE i S A E A R IL RS 4

12. FAQ
1. [A: MG127 ST 580K 8 Th R FThFE 2

%o B S T8 i 2 8 BLE_TX_POWER #EAT& & .

BLE_TX_POWER (Dec) [BLE_TX_POWER (Hex) | J 45k S 2% (dBm) |HEIE (mA)
72 48 3 26.9
67 43 0 20.6
64 40 -3 16. 7
61 3D -6 14. 8
58 3A -8 13.5
48 30 -15 10.9
42 2A -20 10. 1
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AdvData X, (MG127 ¥3E A B LR AdvData)

‘ Advertising or Scan Response data (31 Octets) -
e Significant part - Non-significant part e
- -t -
AD Structure 1 AD Structure 2 . |AD Structure 'N| 000..7000
J e ——— -
| hih‘_h_
!4 octet Lengthodtets T T=e= -
Length Data

| |

1 |

lnodam Length - n octets !

AD Type AD Data

0 :
. 0010
Length: 36

TX Address: public
TYPE: ADV_NONCONN_IND (0x02)

Advertising Address: 6d:67:17:28:d5:88 (6d:67:17:28:d5:88)
= Advertising Data: 0201041aff4c000215Fda50693ad4e24Tblafcfc6eb076478. ..
= flags: 0x04
length: 0x02
type: F1ag5 (ox01)
— Simultaneous LE and BR/EDR (Host): False
Simultaneous LE and BR/EDR (Controller): False
BR/EDR not supported: True
LE general discoverable: False
LE Timited discoverable: False
= manufacturer specific data: 4c000215fda50693ade24fblafcfc6eb07647825273252a8...
length: Oxla
type: Manufacturer Specific Data (0xff)
manufacturer specific data: 4c000215fda50693ade24fblafcfc6eb07647825273252a8. ..
CRC: 0x926016 |

0000 05 06 37 01 a5 01 05 Oa 01 27 44 00 00 89 29 00 solranks DN
0010 8 :

0020
0030

=
(L I |

3. Ml MG127 R BE 72
. BLE MAC #bdit. BLE Header. BLE ADV data =47

4. Ja]. fnfali% & BLE START TIME ?

% start_time Al mcu BLFLAT spi A, WRBE KNS FEEK/ REAKRD, WREERKRKESSHANE
HIThH#E . XANSETE AT B 7 7= A B AT 58 i BLE_Set_StartTime O BIIHA], 0 F B iR MWFrid T1 )
T2 FIBTTE] A 2. 46ms, ATLA BLE START TIME mJPL#E N 3ms (B4 0. 5ms A AWM E) -
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5. TBD
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