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MG126 BLE Transceiver
Application Note
Revision History:
Rev. No. History Issue Date Remark
0.1 Initial issue July 11, 2016 Preliminary
0.2 Add package info April 6,2017 Preliminary
03 BT R AR Sept 4, 2017 Preliminary
1.0 ik g = Xiztnn Jan 31,2018 Release
1.1 B Receive HilE April 2, 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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1.

MG126 ZARDIFE . KA K] BLE WOk %, WEBER 7 &S L. BeUel GFSK i il fiF 1 #5 A1 BLE &7 Ab B .
MG126 ¥ H QFN3x3 %, &M Cortex-M0 MCU FI/L 4B ) #8448, FTLLSCIL BLE 245 W5 7 S 5 Bl 1%
BN FH o

o HUHHIE 1.9~3.6, W LURHI— it (3.0v) ftH
o 3uA fEHLHIR

e 20mA@O0dBm FF4E K 5

o 18mA FREEHEIL

e QFN3x3 3%, 4MH BOM fR/>

2. EMMEIA

MG126 K F QFN16 4%, & K/NA 3mm x 3mm.

1 CSN DI SPI Chip Select
2 GND Ground Power ground
3 SCK DI SPI Clock
4 MOSI DI SPI Slave Data Input
5 MISO DO SPI Slave Data Output
6 DVDD Power Digital VDD 1.2v Output
7 GND Ground Power ground
8 XTALO AO Crystal Pin
9 XTALI Al Crystal Pin
10 VBAT Power Power Supply
11 GND Ground Power ground
12 ANT RF Antenna interface
13 VBAT Power Power Supply
WA 1.1 MacroGiga Electronics Ltd. Co.  All rights reserved
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14 GND Ground Power ground
15 IRQ DO Interrupt pin
16 cT DI Test use

Table2.1 Pin Description

3. #dEMEbEO
MG126 i&id SPI 01 IRQ 1555 MCU #7815, HOGHEURNES:
« IRQ (this signal is active low and is controlled by maskable interrupt sources)
* CSN (SPI signal)
* SCK (SPI signal)
* MOSI (SPI signal)

* MISO (SPI signal)

Figure3.1 SPI Read Operation
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Figure3.2 SPI Write Operation
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Figure3.3 SPI Timing Diagram
Symbol Parameters Min. Max Unit
Tcc CSN to SCK setup 2 ns
Tch SCK high time 40 ns
Tel SCK low time 40 ns
Tcwh CSN inactive time 50 ns
Tcch SCK to CSN hold 2 ns
Tde Data to SCK setup 2 ns
Tdh SCK to Data hold 2 ns
Tesd CSN to Data Valid 42 ns
Ted SCK to Data Valid 58 ns
Tedz CSN to Output High Z 42 ns
Tr, Tf SCK Rise and Fall 100 ns
Table3.1 SPI parameters
4. HFRER
A LE RS SPT U7 1] IX L7 A7 45 o
Address Mnemonic Bit Reset Description
(Hex) Value
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reserved

5:0

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

Pdu length

7:0

15:8

Pdu type

Pdu length

7:0

23:0

Pdu type

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
3 0 Mode Err
2 0 Rx Timeout
1 0 Enter Sleep
0 0 Woken up

31:8

Wake up time

AR 1.1

7:2

reserved

MacroGiga Electronics Ltd. Co.

0755-6665 8299
sales@sramsun.com
WWW.sramsun.com

All rights reserved



& L BB IR AT

1 0 Enable sleep
0 0 Enable wakeup
10 CLK CNT LF clock counter and HF clock counter
47:24 0 LF clock counter
23:0 0 HF clock counter
11 TIMEOUT TX/RX TimeOut (us)
16 1 Disable Timeout
15:8 1 Timeout time bytel
7:0 2c Timeout time byteO
A0 TX PLD TX Data Payload, MaxLen is 31 Bytes

Table 4.1 Register Map

5. NWAARBIRRIEE
THEZE MG126 17 L7 57 FH e i R 2

L
== VELT
T Ti Lo
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Figure5.1 example application schematic
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Conditions: VDD =+3V, VSS =0V, TA = - 40°C to + 85°C

L BB IR AT

Operating Conditions
VDD Supply voltage 1.9 3.0 3.6 v
TEMP Operating Temperature -40 +27 +85 C
Transmitter Operation
Prr Maximum output power +4 dBm
Receiver Operation
RXsens Sensitivity -85 dBm

Table 6.1 Electrical Specification

7. LSRN

TR 33V AEBEFENT, MG126 A TR

Standby FENUIRAS T HIR, @id spi Mefig 3uA
Sleep HEAR I, SRS A B S0 uA
TX active R it 20 mA @ 0dBm output power
RX active Hrarislk 18 mA
Table 7.1 Current Consumption
8. %
QFN16 3mm x 3mm, pitch 0.5mm
A 1.1 MacroGiga Electronics Ltd. Co.  All rights reserved
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Side View
Symbol Dimensions in Milimeters Dimensions in Inches
Min. Max. Min. Max.
D/E 2.900 3.100 0.114 0.122
D1/El 1.600 1.800 0.063 0.071
A 0.700 0.800 0.028 0.031
Al 0.000 0.050 0.000 0.002
A3 0.203 REF 0.008 REF
k 0.200 MIN. 0.008 MIN.
0.180 0.300 0.007 0.012
e 0.500 TYP. 0.020 TYP.
L 0.300 0.500 0.012 0.020
Table 8.1 Package outline
9. Reflow Profile
Follow: IPC/JEDEC J-STD-020 C
WA 1.1 MacroGiga Electronics Ltd. Co.  All rights reserved
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Temperature —

Preheat

Critical Zone
T toTp

i t 25°C to Peak

Time =

IPC-020¢-5-1

IPC/JEDEC J-STD-020C

July 2004

Table 5-2 Classification Reflow Profiles

Profile Feature

Sn-Pb Eutectic Assembly

Pb-Free Assembly

Average Ramp-Up Rate

3 °C/second max.

3° C/second max.

Preheat
Temperature Min (Ts,;i,)
Temperature Max (Ts,,.,)
Time (tsn tO 1S,44)

100 °C
150 °C
60-120 seconds

150 °C
200 °C
60-180 seconds

Time maintained above:

— Temperature (T,) 183 °C 217 °C
— Time (t.) 60-150 seconds 60-150 seconds
Peak/Classification Temperature (Tp) See Table 4.1 See Table 4.2

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.

Note 1: All temperatures refer to topside of the package, measured on the package body surface.
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10. Tape and Reel Information

10.1 Tape Information

E: PO: P: P2:
1.75£0.10 4.00£0.10 3.00+£0.10 2.00:L0.10 D
—1.50 01
| / 5
0 N N b O Py | d [
o =2 T Y Y Y | P |
o | -
o H o
+ % :
o 0 - N r ‘ e
o ol Jo ol )9l 7}
=~ | 52|
= |
. DL
L—@1.50MIN —
AD: T:0.30+0.05
3.30x0.10
KO
—I | - * 1.10+0.10
w 12.00 +0.30 mm
A0 330 +0.10 mm
BO 3.30 +0.10 mm
KO 1.10 £0.10 mm
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10.2 Reel Information

330
PS045
Wi

’ 6,57
2 4 10,0007
SLOT (3
PLCS)
‘/IJ
U W
Thickness
249 SIDE VIEW
0,6
|
IIImE i 2 |
B\
ZA
Package Type Tape Width 0A ON Wi W2max
3x3x0.8mm DFN 12 mm 330 mm 100 mm 12.8 mm 18.2 mm

11. PCB a4k ¥ 25310

o HiH

HLYRZE . HZRIA LR B R R B S MERE, R RS TR BRI, AR B R E T ek . IR T, Hb
%) HJRLZR) B9, BEESLN 02~03mm, HIFELT 1.2~2.5mm, FKHARMGEHMLEE, £ PCB LiER
H 2 TR A R o

AN FEZS, WS A LDO e, 4-AEUE 1uF F1 0.1uF A CAJER:; R A B dte, A5 BIBUE 10uF
F1 10uF FILLRETE .

® nifk
iR L B BTN AR, FEA A, DA MRS T L L R A R RSN o R dIRAD T B RS
® R%L

KRR AF RN, WA A 2.4GHz REEE K, BGE PRI IR ZOR MBI . — it PCB RE# 2454,
REEH Bl ZIRIBEE R T 0.5mm. R B A ZA Joa i slie maif .
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OGP ANT BIRLZ R FERARER K, 290 225 FEFHYTILRCZEK .

12. MCU ZE3K

SCPL BLE 3E4% . WA A SR N, TR EERC Cortex-MO B M3 [ MCU, EARBEJETR KU T
ARYGiHTEP: 48MHz KDL L

HfEH0: SPI, Fi&4, clk 6Mbps &L L

ROM size: 16 KBytes (WIIRTEESZIH OTA N size fnf%)

RAM size: 4 KBytes

13. FAQ
TBD
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