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Application Notes

MG216 A0A- A FH
Extended+-Adv

Revision History:

Issue Date Remark

Dec 30, 2021 First Release

Rev. No. History

0.1 First version

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. HhA

ARSI E MG216 5 Fof Jar™ H e 4776 & BLE BOOHIAE V5.1 TARR—Be S ARIT, LU L 4 PR TARBER T
B R 2% 5

2. O

LA SRR, 25

® SPI

® SPI-HCI

® [2C Slave

AE SPI#21H.

3. | iBBsRE

O MBI EE A R0 NE VS, EEAESWR =R, oAl
o i HRu

o R/

o JAHIMEMY R HE (3CHFF AoA)

TOE) s T R A KON 31 71T, TR AR 1Mbps [P EETE B, W DA R R SR
(EELE

® NHiEH L (ADV_NONCONNZIND)
® A/ #%t (ADV_DIRECT_IND)

TR RIEKEERT 31 F A, TGRS S k@ E (Primary Advertising Channel) 2 ik
J” i@ 18 (Secondary Advertising Channel) , J #& A 7E IMbps. 2Mbps. 500Kbps A 125Kbps (143 i@EE L)
P IR T I R — L S

o & AMKAMY B % (ADV_EXT_IND+AUX_ADV_IND)
o HHEWAMKAKY B % (ADV_EXT_IND+AUX_ADV_IND+AUX_CHAIN_IND)

ARMFEFERTLLZ NONCONN E¢ DIRECT, m#ZfHNCHE .

JASE T FR LRI 2 A R R AR, AT PR AR AoA ERLME S, BB SITR eI T
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JHEAYET #5144 (ADV_EXT_IND+AUX_ADV_IND+AUX_SYNC_IND)

AoA (ADV_EXT_IND+AUX_ADV_IND+AUX_SYNC_IND, AoA enable)

1. =HIEE

ANTRAAS ], P AT ARYE 20 i R R SRS R E T AR S Bk S (mg_adv_par_cfgh)-, S A
B TREP E &G RV AT S A M ThRE . SHICE TR T EFR.

£} Advertising Parameter Generation Tool (Macrogiga) - V1.10 = | = |
File
ADV_IND
[ AIV_HON_CONN_IND =
B4R 0 020108 Gen_Far
AR (ns) ¢ [ton
~Extended ADY . #Eﬁﬁ%@l =0

i zeml ; AIY_EXT_THD v] PHy#eEl:  |IMbps S Gen_Far
IE4E: 0x

rEiEfs (msy ¢ [150

g il ]AUX_AIW_IND ¥ Charmel: [Auto - PHEZER!: ]1 Mbps -
[E#HE: 0x ozoins

SIS EiEkE |4 hd

[fEkRlE: [WONE - Chamnel: [Muto - |
I iEdE: 0«

SIS miEkmEy

SyncBlERg tns)

K1 S 8ER TR

4.1 1&5RT B IEHISEER

AMEM. gy F B MG223 flfE.

4.2 ¥Rl EEEHI SR

AR R T R PR, RS RWIEE R T EN Y FEE R, REFE R RN 2 DR AR
AUX_CHAIN_IND 3, siidixts; [Gen Par] BRI A4 S50l B S0/, 2B A HC B S0 S B8 HE o T B

kA 0.1 MacroGiga Electronics Co., Ltd. All rights reserved



L B B IR AR

g_adv_type

) Advertising Parameter Generation Tool (Macrogiga) - V1.10

g_adv_extl type
g_adv_ext2 type

File

g_adv_ext3_type

r 1, ©

- Extended_ADV
[igzsE:

IHEEEE: 0«
IHEiERR (ns) <

ADV_EXT_IND - PHEZEE):  |125Kbps L!

150

5, Ox6D

FEsEe: PRI <] chesa: [ <]

—

[i5Kbps ~

PHYZER!:

["iBaR: 0x [o20i04

|

SIS miERE [ -] Py

FEaEs:  [owmom x| Gemds e 7]
[E#HR: 0x (03098087 -\
SIS kR

SyncHliElh® (ms) &

[+ ature Enabled

g_chain ch sel

g_chain ocffset

4.3 RS EEEHISEER
AR SN 0 R, A HE MR B R, RRFRE [ Gen Par]

B R E W R P

ul g_adv_type
ul g adv extl type

ul g_adv_ext2 type
ul g_adv_ext3_type

g_=xt_phy sel =

g_aux_ch sel =
g_aux phy sel =
g_interval 2 aux step_num = 4;

-

~ADV_THD ulé g_adv_interval =

g2 W uf gc_adv_data_n[] =

IR 0x [o20108  GenPar | ull  gc_adv data_n_len

THSER (ns) = [100 Hu8 g _adv data pkt2[]
o~ -

g_adv_data pkt2 len =

g_adv_data pkt3[]

g_interval 2 aux stepl] = {

g_interval 2 sync step num =
g_sync_offsetl 2 aux =
g_sync_offset2 2 sync =
g_aoa_enable_flag =

MG_TYPE ADV_EXT_IND;
MG_TYPE ADV_EXT_IND;
MG TYPE AUX ADV IND;
MG _TYPE_AUX CHAIN IND;
150;//unit ms, for syne case, it is syn interval
{0};

;//0 means not used

{ //Extended (AUX ADV IND) ZdvData

= { //ADV_S¥YNC IND or AUX CHAIN IND AdvData

O0x67,

g_adv_data pkt3 len = 4;
MG ADV PHY 125K;

MG_ADV_CH RUTO;
MG ADV_PHY 125E;

0;// 0 means not
0;// 0
0;// 0 means not used

0;// O

means not used
means disabled or not used

MG ADV_CH_AUTO;
48 ;//unit ms

BIVRT A= e 2 M e B SO, AR R R

= MG_TYPE ADV_EXT_IND;
= MG_TYPE ADV_EXT_IND;
= MG_TYPE AUX _ADV_IND;
= MG_TYPE_AUX_SYNC_IND;

S

) Advertising Parameter Generation Tool (Macrogiga) - V1.10 = =
File
- ADV_THD
sl [AIV_NON_CORN_THD +

ulé g_adv_interval

= 200;//unit ms,

for sync case, it is syn interval

[fErE: 0x [o20108

rgiafs tnsd @ f100

- Extended AV
riga:

[ HEHE: Ox
[HGiEk (ns)

IADV_EXT_IN]J - PHIZERI: |IMbps

B2

Fih ull gc_adv data n[]
_En:ar_j u8 gc_adv _data n len
ZluB g _adv data pkt2[] =
0x02, +» 0x04,
r Fi:

—
Gen_Far

0x0%, 0Ox6D

i, IR“X_'\DV_IND = Charmel: [duto -

IBAE: 0x 20104
2|SEiAks [ x
——

g_ext_phy sel

u8 g_aux ch sel

\- uf
NN

sz

\Eham\el 1 jhuto i

Wb
uf

g_sux phy sel

I iEahE:
Eli=satlitr

EFg (m=) : |00 o
¥ Aok [Feature Enabled

ub

uf

v

g_interval 2 aux step_num =
ulé g _interval 2 aux step[] =

ulé g _sync offsetl 2 aux
ulé g_sync_offset2 2 sync
g_aoa_enable_flag =

= {0}:

//0 means not used

{ //Extended (AUX ADV IND) AdvData

uB g adv data pkt2 len = 3I;

g_adv_data pkt3[] = { //ADV_SYNC_IND or AUX CHATN_ IND AdvData

Ox67 ,

g_adv_data pkt3 len = ¢;

MG_ADV_PHY_1M;

MG _ADV CH AUTC;
MG_RDV_PHY 2M;
G:/f O

{0};//offset,

means not used
0 means not used

g_interval 2 sync step_num = 4;

// unit ms

6;// unit ms
1;// 0 means disabled or not used

u@ g_chain ch_sel

AR 0.1

ulé g_chain_offset

MacroGiga Electronics Co., Ltd.

F;//0xFF means NOT used
:// 0 means not used
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b. I R BRI BEIENENTE

$° R ) 4 5 5 T LA R 7 5L

o WHEH

o HEHEH

o HEHHEEH

A AT B 4 A T AR IR T R AT TR

BN E AR A R ECR BN AT BRI A T IR R . IR Ry s A R 1) R
BB A R 1)) HE A R B R IR

B2 e BT SO E TR I R AR ORI IEAE AR a0 IR AR BE T R, vl A iR
JSL 7 A7 RS TRIBGE 15 SR Ay o X0 S 7 3 CRE M DR At 1)) 86 1 A0 A2 e 1

FZ 1 %Y update_adv_ext_ind data () F T EHEE — MK H#E 6 (AUX_ADV_INDY" i)l

$% 1 2R %Y update_aux_chain_ind_data () H T3 HE KRG (AUX_.CHAIN_IND) (1%

F2 1 %Y update_aux_sync_ind_data H T 58T A BT #6 6L CAUXISYNC_IND) )%k

iR R EI A [DISABLE LOCK DATA BIT)Y R HaAE EHE, S8 E s,

6. 1RSSR

HI T R ) S AR b e B W BE . RS PR3 7 A — e IR i Re R s, BRIt b 2 N R e vl 4 5 o 93 1 i
PR SR SE BRSP4 1, 0f I8 A4 1] BR N R CRAR W] 255 SDK 7R A1)

e — A KA #E I 4 update _adv_ext ind ‘par )

e S — AN AL #E S 44 update_aux_chain_ind_par ()

WEHE JE WL T % 0 £ update aux “sync ind par ()

AR I B AR T BT R BN R R R S 5 N A T K

7. FAQ
I FRE RV B KR 2D
VRS RBeA =RMAE, RN
D — /RS (AUX_ADV_IND)
2) —AYRITIRAL L A B #FE (AUX_ADV_IND + AUX_CHAIN_IND)

3) A4 (AUX_ADV_IND + AUX_SYNC_IND)
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HI T & kR 7O RN A (Adv Data) HRE AT LR N 5 — SRS 75 A BT A B, RIEAN ]
TROL T AEAN R0 Py SRR R] ) R RO R i KR A R

D — /RS (AUX_ADV_IND)

Len Adv Data Max =255-2 - Len_AdvA_0O6
-Len ADI 2 - Len_TxPower_ O1 -
Len_ACAD_Ox =251 (max)

HApFA[EHNZEN; Len AdvA_06
(6Bytes) , Len_TxPower O1 (1Byte) ,
Len_ACAD_Ox

2) —ANYRESTIEOU L AR R
(AUX_ADV_IND + AUX_CHAIN_IND)

Len Adv Data Max AUX ADV

=255-2-Len_AdvA_O6 - Len_AuxPtr 3 -
Len ADI 2 - Len_TxPower Ol -
Len_ ACAD Ox =248 (max)

Len Adv Data Max AUX CHAIN =255 -
2(1) - Len_TxPower_O1 - Len ACAD Ox =
254 (max)

3) Sync A HE R
PR RROEE KT R AR N
Len Adv Data Ex Max

=255-2-Len AdvAL06 - Len ADI 2 -
Len Sync Info. 18 =len_TxPower_ Ol -
Len ACAD Ox =233 (max)

Len Adv_Data Sync Max =255 -2(1) -
Len_Ctelnfo_O1 - Len_TxPower_O1 -
Len_ACAD Ox =254 (max)

kA 0.1 MacroGiga Electronics Co., Ltd.

Common Extended Advertising Payload Format fields

Adv

Mode | Event Type

e & ¢ g
< % = £ E % a a
> =] w = x £ o g >
g E| 6| 2| 2| &| B| =| =

Undirected

Directed

9b0n Undirected

o0t Directed

Scannable

Obto Undirected

Non-Connectable
0b00O and Non-Scannable C4

Non-Connectable
0b00O and Non-Scannable C4 cz2 X M o O O O O

Connectable

Connectable

X
x
=
o
e}
o}
o}
e}

M X X M X X o] O O

M M X M X X o] 0 o

M X X M X X o] O X

Table 2.5: Common Extended Advertising Payload Format fieids permitted in the

AUX_ADV_IND PDU

Common Extended Advertising Payload Format fields
o =
o 2 8
< E £ E ﬁ =3 o 8
s 5| F| B| a| B 5| 5| 8| %
Mode Event Type < = o | = @ g = <
0b0O Lhained x| x |es|es|o| x| o|x|o
data
0b01 to Ob11 RFU
Table 2.7: Common Extended Advertising Payload Format fieids permitted in the
AUX_CHAIN_IND PDU
Common Extended Advertising Payload Format fields
o =
% 2 = E g %
< = = ] [=] [=]
e | 2| E| Bl 8| Bl E| 5| 8| 3
Event Type Mode < = o| = < & | & < <
Non-Connectable
and Non-Scannable 0b00 M X X X X X o X X

Undirected without
auxiliary packet

Non-Connectable
and Non-Scannable
Undirected with

auxiliary packet

Ob00 C1 X X M M X C1 X X

Table 2.4: Common Extended Advertising Payload Format fields permitted in the

ADV_EXT_IND PDU

Common Extended Advertising Payload
Format fields

=) 2 § =
< % = £ f = o a8
Adv == Sl = E =2 = &2 E
Mode Event Type =T = (&) < < nr>:' = =T <
Non-Connectable
and Non-Scannable
Ob0O Undirected or X X o X (@] X o (®] o
Directed
0Ob01 to Ob11 RFU

Table 2.6: Common Extended Advertising Payload Format fields permitted in the
AUX_SYNC_IND PDU

All rights reserved
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T (ns) .

) Advertising Parameter Generation Tool (Macrog

File

- ADV_IHD

[gses);  [MV_OIRECT_IRD -]
rigdE: e fome

rgiaks (n=d 100

|| Extended v Pt —..

[snv_ext_tom -

AR, 0x

iR,
rHiEdE: 0

SaEm B -

FE#HE: 0x 03085187
S| SEERE
SyncBlElR (m=) :

[~ hoh Featurs Enabled

Cha

Extended Extended Extended Extended Extended
Advertising Advertising Advertising Advertising Advertising
Event #1 Start Event #2 Start Event #3 Start Event #4 Start Event #5 Start
= 150ms > 150ms Ed 150ms e 150ms >
y \ 4 \ 4
Advertising Advertising Advertising Advertising Advertising
Event Event Event Event
|H
\ 5l =2a3 |
\ [ b ———— — —
\
\
Lo [ el ] _pjAuxsDv] } AUX_CHAIN
_IND _IND
A b
AUX_ADV AUX_CHAIN
______ Y wo T T T wo
Auxiliary Auxiliary Advertising
Advertising Segment End
Segment Extended Advertising
Start Event#1 & Event #2 & #3 End
ADV
&1l AdvEvent_1
_IND
1
1
1
1
B
1
! ;
mrmmmr AUK_SYNC AUX_SYNC AUX_SYNC == 1~ 7 Aux_sYnC -
_IND _IND _IND _IND
200ms 200ms 200ms
SAdv_idx=fly) SAdv_idx=Ffly+1) SAdv_idk=f{y+2) SAdv_idk=fly+3)
Periodic Periodic Periodic Periodic
Advertising Advertising Advertising Advertising
Interval Interval Interval Interval
SyncEvent y SyncEvent y+1 SyncEvent_y+2 SyncEvent_y+3
-

8.2 FHFEM

PRI RO T ETFHLSCRE, 7 LA nRF Connect App FAt 2 FHLE 5 X F.
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e Advertising Parameter Generation Tool (Mac

File

- ADV_THD

Ereni;  [OVOIEECT IO
T fEsiiE: ox IIJZIJIIJE

T HEIERR (n=) ¢ 100

NEELRLEe————
e, |ADV_EXT_IND - B
TEBAHR: 0=
g (ms)

-t

T iE3E: O |020104
SHEkE [ -

Ck

[n_snv_mm -

Ck

rrgsAET s v
rigsE: ox [prosener
qEEmn b
SyneBliEl (ns) € e

I Aok Feature Enabled

All rights reserved
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nrf connect app Y device info ST B RGBT~ —EZE YES.

F42:28% @ @ --- 3 O @ XS5l @Sl @ FTH2:31 @0 @ - B O Nl B @

< Device information ¢ Settings

Lollipop scanner API supported Scanning period

Manual

Offloaded filtering supported Continuous scanning PY
Enabled

Offloaded scan batching supported Scanning API

Lollipop (Android 5+)

Peripheral mode supported
Scanning mode
Low latency

Multiple advertisement supported

Offloaded s

High speed (PHY 2M) supported

Compatibility mode
Legacy and Advertising »

Long range (PHY Coded) supported Extension

Periodic advertisement supported

m<uvum<<uvm<<Kuvm<uvm<<uvm<<uum<uvm<uw

Extended advertisement supported

Maximum advertising data length 19

59, setting IREH compatibility mode A&Eji&H, XFENFHATLUEN B #%EE8, TEMfx.
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FF2:300 @@ --- B O Nl = @&

T42:146« @ F - 3O %M @

Devices STOP SCANNING

SCANNER BONDED ADVERTISER

No filter >
— PO Raw data:
§g39'93'EF'A3'_7:3 ©103 ms 0x02010411096D673232332D303 [
1323334353637383917FF4D47010
mg223-...456789 203040506070809000102030405
ED:66:20:12:22:10 0607080900
NOT 4-41 ©607ms
Device type: LE only Details:
Advertising type: Bluetooth 5 LEN.TYP VALUE
Advertising Extension E
Data status: Complete 2 0x01/0x04
Primary PHY: LE TM 17 10x09/0x6D673232332D303132333
Secondary PHY: LE TM 43536373839
Advertising Set ID: 0 23 |0xFF0x4D4701020304050607080
Flags: BrEdrNotSupported 90001020304050607080900

Complete Local Name:
mg223-0123456789

Manufacturer data (Bluetooth Core https://www
4.1): .bluetooth.org/en-us/specification/assigned

-numbers/generic-access-profile
Company: Reserved ID <0x474D>
0x010203040506070809000102030 OK
4050607080900

CLONE RAW MORE

O

6D:FE:FB:68:E8:DC
NOT 4-76 © 271 ms
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