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1 BLE HID 3JE& A

BLE ) HID %%/ HOGP (HID Over GATT Profile) , CC2640R2F 37+ 52 ##] HOGP. 58#& M3
FEARSCRE AT LA SIG (B F HABE) ME W L T#: HID Service #4, HOGP (4. BLE profile [
JE X & H service 2, i LA9roN service SRS profile STHY

1.1 BLE HID HJ#EfER UUID

X AT BLE profile SKiid, 1ol x He RFE R AT — R VAR 52 B (5, X807 fhE
XThEe, HOGP ARGIAN . vF & AT T i A HID Service X4 A HOGP A 3 AN & 4 AL A A1
UUID [15E X, ST IX P B E LAE SIG (E W A MU o S 1 b3 5 - PR A S Bm A RS A 5 T
T H BTool #EAT IR, AKX HOGP & SR AN B Z R E T — N Ui . T HPEZE U 2
Report Map 1 Report 1X B AMREAEAE BL A A AT TR UUID.

1.2 Report Map FHEEE ) UUID
BLE HOGP [] Report Map ##iF{E1E SIG B M A & X : Report Map. Report Map H#fE{H:

e HT HID 1544 5E L& F Report 4 (14550, 45 Input Report, Output Report, Feature Report.
[F]IN 5 ST X 46 Report #5476 HID B4 A1 L2 18 (@5 Pl

2 CC2640R2F /4 BTool 17 BLE HID #5¢T.F2


https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=245140
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=245141&_ga=2.78557460.1096520406.1532499195-14023354.1526440114
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=245140
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=245141&_ga=2.78557460.1096520406.1532499195-14023354.1526440114
https://www.bluetooth.com/specifications/gatt/viewer?attributeXmlFile=org.bluetooth.characteristic.report_map.xml
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o JHT HID &&FKAME L, DS, Wb, 5%,
e UUID: 0x2A4B

Name: Report Map

Type: org.bluetooth.characteristic.report_map ocunss/view

Assighed Number: 0x2A4B

Summary:

The Report Map characteristic is used to define formatting information for Input Report, Output Report, and Feature
Report data transferred between a HID Device and HID Host, information on how this data can be used, and other
information regarding physical aspects of the device (i.e. that the device functions as a keyboard, for example, or has
multiple functions such as a keyboard and volume controls).

Only a single instance of this characteristic exists as part of a HID Service.

Value Fields

Names %Field [Format Minimum Maximum |Additional Information
:Requirement Value Value
Mandatory uint8 N/A N/A This field may be repeated.

Report Map Value

&l1. Report Map $FE{E
Report Map 45 E{8 1) BAR B s 45/ 05 FH T USB HID 195 Y. 7E BLE &', Report Map LUSHEMH (I,
RN IE AN G, 8l EHL Read (77 K I%4S HID () FHLE 4, DALk EE B &5 F EHLR &%
FHRAT ARG, LR ThRE . ELAniiE BRI R AR A, SRR A
1.3 Report fHEEMER UUID
BLE HOGP [ Report ##iF{E7E SIG B MW A & L: Report. Report FF{E{H:

e U475 Input Report, Output Report, Feature Report, iX1& Report /T HID #4511 HID 41
Z A BHEAS He . Horb Input Al Output # 2% T HID LIS, Input 52 Ki%EE HID T %
#%, Output &M HID EHLKIE H K m) HID B4 %8s .

e UUID: 0x2A4D.

HF CC2640R2F /9 BLE HID 275/ /1 3


https://www.bluetooth.com/specifications/gatt/viewer?attributeXmlFile=org.bluetooth.characteristic.report.xml
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Name: Report

Type: org.bluetooth.characteristic.report oo/ vies

Assigned Number: 0x2A4D
Abstract:

The Report characteristic is used to exchange data between a HID Device and a HID Host.

Summary:

The Report characteristic value contains Input Report, Output Report or Feature Report data to be transferred between
the HID Device and HID Host.

Value Fields

Names Field Format Minimum Maximum Additional Information
Requirement Value Value
Mandatory uint8 N/A N/A [This field may be repeated.

Report Value

& 2. Report 1#FHE

Report )5 XA 25 T USB 1) HID & X, H: Input Report 7£ HOGP i # /& LA #hi% Notification
(77 AR LR ML, 1 Output Report ¥44x Ll Write BN EHLAR RIS . Fr 52 Input Report,
Fbanfibs, BBAL, BIEISIIILHE, JohnE R, #ZE Input Report Kik45 EHLI .

2 3:TF CC2640R2F [¥] HID TR T

CC2640R2F [] SDK 7 £ 5¢#(1) BLE HOGP (HID Over GATT Profile) . HFIEIAN SDK B, A
BEMK TR, (5T T #i4M0 SDK BLE example pack, 7EXANBEm$E4t 7 BLE HID 5.
AU ERTHF hid_emu_kbd TFENEEREET, SLTRETEEH IAR 53 CCS 17, BAEuE 3 Fix.

Windows (C:) » TI » simplelink_cc2640r2_sdk_ble_example_pack_1_50_00_.62 > examples > rtos » CC2640R2_LAUNCHXL > bleapps

~

[J Name Date modified Type Size
glucose_sensor 3/6/2018 2:35 PM File folder
heart_rate 3/6/2018 2:35 PM File folder
hid_emu_kbd 3/6/2018 2:35 PM File folder

&I3. hid_emu_kbd T2

0K DA T g Rt Rl i BTool 0 HID %8 ThgE, Fx A HOGP ) Report Map HF{iF
{EF1 Report FFAFE 1 HARSZEL,  [FI 8 7 58 47 s 7R BTool [ HID 1HK 88, F3hisin 7—4 HID
f) Consumer page #| T.F2 [ Report Map H.%. Consumer page B & 7 HEIE, &R 1E551h
fe, kT BLE 3B gedit.,

4 CC2640R2F /4 BTool iz BLE HID #71#


http://www.ti.com/tool/download/SIMPLELINK-CC2640R2-SDK
http://www.ti.com/tool/download/SIMPLELINK-CC2640R2-SDK-BLE-EXAMPLE-PACK
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2.1 Report Map $&4FE 15230

Report Map 7£ HOGP #, & PLRHEME 1) X A7EE T HOGP [#) HID Service #1. £ hid_emu_kbd T
FEH, HOGP ] service FIHFE{E 7€ X AE hidkbdservice.c ST 1) hidAttrTbl 2 B .

FlashROM_StackLibrary e hidkbdservice.c X hiddev.c hidemukbd.c peripheralh gap

Files . hidAttrTbl
£ @ cc?2640r21p_app - FlashROM_StackLibrary v 337 | // HID Protocol Mode characteristic
& & Application 338 0 [
@ B board_key.c 339 { ATT_BT_UUID_SIZE, hidProtocolModeUUID },
f— [ board_keyh 340 GATT_PERMIT_ENCRYPT_READ | GATT_PERMIT_ENCRYPT_WRIIE,
@ [A hidemukbd.c 341 0,
}— [ hidemukbd.h 342 shidProtocolMode
@ [ utile 343 N
L— Butith 344
@ & Drivers 345
W (Call 346 // HID Report Map characteristic declaration
i [CallBLE LS| {
L@ & Include 348 { ATT_BT_UUID_SIZE, characterUUID },
L= & Profiles 349 GATT_PERMIT_READ,
Fa B battservice.c 350 Ve
— [ battservice h 351 shidReportMapProps
@ [A) devinfoservice.c el b
— [ devinfosenice h 353 410 Seoort Hao chasscteriss
— [ gatt_profile_uuid h 354 1 // BID Report Map characteristic
o B s |
L Dgaﬂ_uuid.h 356 { ATT_BI_UUID SIZEJ hidReportMapUUID },
L@ [ gatiservapp_uil.c g:; GATT_PERMIT ENCRYFI_READ,
= E‘EEBV'E 359 I {uint® *) hidReportMap I
|1 e B e N N ol "
@ %;::;;;:I :‘E L 362 /7 HID External Report Refsrence Descriptor
i . L
. 363 {
o pe"phe"il'h n 364 { ATT_BT_UUID_SIZE, extReportRefUUID ),
scanparamsenace.c 365 GATT_PERMIT_READ,
L— [F scanparamservice.h -
— b 0,
2 M StackLibrary 367 hidExtReportRefDesc
M Startup 168 1.
i Tools 260
—& M Qutput 370 // HID Report characteristic, key input declaration
N[ {
372 { ATT_BT_UUID_SIZE, characterUUID },
373 GATT_PERMIT_READ,
374 0,
375 &hidReportKeyInProps
376 | 1,
377

Overview|| cC2640r2p_app |3c2640r2|p_5tack

4. hidkbdservice.c ! HOGP [] service FI4FF{E & X

HOGP [f] Report Map HFiF{E & X FARAL AR, ARAD - £LtbriE sl 2 T T2 205 1 HOGP Tt v
1) UUID FiX} B[] Report Map FEF(E I 2¥ . 75 ZERERIE = 102, HOGP W22 7EBE b CL4 N % 11
BN AT HARAC E, T LATE Report Map FRIFE 1))@ 14 /& GATT_PERMIT_ENCRYPT_READ.

1. // HID Report Map characteristic declaration
2. A

3. { ATT_BT_UUID_SIZE, characterUUID },

4. GATT_PERMIT_READ,

5. o,

Bo &hidReportMapProps

7. L

8.

9. // HID Report Map characteristic

10. {

11 { ATT_BT_UUID_SIZE, hidReportMapUUID }, // Report Map UUID: ©x2A4B

HF CC2640R2F /9 BLE HID 275/ /1 5
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12. GATT_PERMIT_ENCRYPT_READ, [/ DUUETERE N E RS GLR, HH HID MK EZH Report Map I %
13. o0,

14. (uint8 *) hidReportMap // Report Map JA% hidReportMap
15. ¥,

16.

17. // HID External Report Reference Descriptor

18. {

19. { ATT_BT_UUID_SIZE, extReportRefUUID },

20. GATT_PERMIT_READ,

21. o0,

220 hidExtReportRefDesc

23. },

Report Map #F4F{H it N 25476 7E hidReportMap 3417, Report Map #54E{EK 2> L 341 Read 77 2
RIEEFEM:

1 static CONST uint8 hidReportMap[] =

2. {

3 0x05, 0x01, // Usage Pg (Generic Desktop)

4, 0x09, 0x06, // Usage (Keyboard)

5. OxAl, 0x01, // Collection: (Application)

6 1/

7 // 224 F) 231 JEEHE ERODDAEREEML, U4F Ctrl, Shift, Alt, Gui FEEJL8 4.
8 0x05, 0x07, // Usage Pg (Key Codes)

9. 0x19, OxEO, // Usage Min (224)

10. 0x29, OXE7, // Usage Max (231)

11. 0x15, 0x00, // Log Min (@)

12. 0x25, 0x01, // Log Max (1)

13. //

14. // Modifier byte

15. // Input Report 55—/ Byte, XA~ Byte fUFRHEH L IhREILEE T H bR AL
16. 0x75, 0x01, // Report Size (1)

17. 0x95, 0x08, // Report Count (8)

18. 0x81, 0x02, // Input: (Data, Variable, Absolute)

19. //

20. // Reserved byte

21. // Input Report % /> Byte (size /&1 4 bit, £JEg 4 bit) , KRN Byte.
22. 0x95, 0xe1, // Report Count (1)

23. 0x75, 0x08, // Report Size (8)

24. ox81, 0x01, // Input: (Constant)

25. 1/

26. // LED report

27. // Output Report £13t—/NFHi, 4 LED Report. f 5 bit {4 LED 57w, i~ 1 55,
28. 0x95, 0x05, // Report Count (5)

29. 0x75, 0x01, // Report Size (1)

30. 0x05, 0x08, // Usage Pg (LEDs)

31. 0x19, 0xe1, // Usage Min (1)

32. 0x29, 0x05, // Usage Max (5)

33. 0x91, 0xe2, // Output: (Data, Variable, Absolute)

34. 1/

35. // LED report padding

36. // Output Report &EJt—/ANF77, §ij 54 bit /U LED #f71, J& 3 4> bit AEAL, AH.
37. 0x95, 0x01, // Report Count (1)

38. 0x75, 0x03, // Report Size (3)

39. 0x91, oxe1, // Output: (Constant)

40. 1/

41. // Key arrays (6 bytes)

42. // Input Report K& =/ 3% )\ Byte, &iL6 A4, [UFREEAMILHE.

6 CC2640R2F /1 BTool 1z BLE HID #%1F
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43. 0x95, 0xe6, // Report Count (6)
44. 0x75, 0xes, // Report Size (8)
45, 0x15, 0xe0, // Log Min (@)
46. 0x25, 0x65, // Log Max (1e1)
47. 0x05, 0x07, // Usage Pg (Key Codes)
48. 0x19, 0xe0, // Usage Min (@)
49. 0x29, OXx65, // Usage Max (101)
50. 0x81, 0x00, // Input: (Data, Array)
51. //
570 oxCo // End Collection
53. };

M hidReportMap #2115 XL FATAT LLE S, Input Report S35 1 (Modifier ZhEEF4E) +1 (IR T
) +6 CREEIZEED =8 NF, X2 —H TZH# N Input Report. Output 3t 1 N5, %I
Hidemukbd.c # Input Report &% K%L, Input Report &&= :

1 static void HidEmuKbd_sendReport(uint8_t keycode)
2. {

3 uint8_t buf[HID_KEYBOARD_IN_RPT_LEN];

4.

5. buf[0] = 0O; // Modifier keys

6 buf[1] = @; // Reserved

7 buf[2] = keycode; // Keycode 1

8 buf[3] = 0; // Keycode 2

9. buf[4] = 0; // Keycode 3

10. buf[5] = @; // Keycode 4

11. buf[6] = 0; // Keycode 5

12. buf[7] = @; // Keycode 6

13.

14.  HidDev_Report(HID_RPT_ID_KEY_IN, HID_REPORT_TYPE_INPUT,
15. HID_KEYBOARD_IN_RPT_LEN, buf);
16. }

2.2 HID Service # Report RFEAE KL

Report f14% | Input Report, Output Report, Feature Report, iX =& #A % 45 1EE £ HOGP )
HID Service 1. 7E hid_emu_kbd L] HOGP service F4FAE(E & X/ hidkbdservice.c L]
hidAttrTbl %40 H., 1 Report Map 5 1EH —itE & Yo

A 14 Input Report ##1iE{E: Key input. @05 —ANEE Input Report B R 44 278 J5 SCH U

1. // HID Report characteristic, key input declaration

2. A

3. { ATT_BT_UUID_SIZE, characterUUID },

4. GATT_PERMIT_READ,

5. 0,

6. &hidReportKeyInProps /] YEBERFIEAE AR PE 2 GATT_PROP_READ FlI GATT_PROP_NOTIFY, i /& Notify
7.}

8.

9. // HID Report characteristic, key input

10. {

11. { ATT_BT_UUID_SIZE, hidReportUUID }, // Report UUID: @©x2A4D

12. GATT_PERMIT_ENCRYPT_READ,

13. o,

14. &hidReportKeyIn // Key input report %, /e Report Map # 8 NFA5HIA Input Report
15. s

HF CC2640R2F /9 BLE HID 275/ /1 7
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16.
17. // HID Report characteristic client characteristic configuration
18. {
19. { ATT_BT_UUID_SIZE, clientCharCfgUUID },
20. GATT_PERMIT_READ | GATT_PERMIT_ENCRYPT_WRITE,
21. o0,
22. (uint8 *) &hidReportKeyInClientCharCfg // Key input [J CCC, notify [Jfiifig
23. },
24.
25. // HID Report Reference characteristic descriptor, key input
26. {
27. { ATT_BT_UUID_SIZE, reportRefUUID },
28. GATT_PERMIT_READ,
29. o0,
30. hidReportRefKeyIn
31. }s

P R A B Key input 4FE{E 4T Report Map B 8 =17 428245 B LA notify 115 SR I%E45 T L.

2.3 £ HID T#EE B Consumer Control Report

N T B A E R FER AR BTool 1) HID W Thae, 78 LREHE4MAIN T —A HID () Consumer Control
Report. Consumer Control Report L& [ & &N, #HCEE%DI6E, il T BLE @8t

.

2.3.1 Report Map %Il Consumer Control Report {5 &

7t hidReportMap #4055, Vs N2 Consumer Control f42 il 324 (5 B (R ACHS . [EEAE R
#&, X/ Input Report 1 K/NA 4 1 4> Byte, Consumer Control Report f& LAZEE 4 7 #4551 Index

J7 AR IESE HID N, TAN R B AABEE -

W 00 N O V1 A W N B

NN NNRRBRRRRRRB B R
AW NRO®OLOOKNOUDRWNR O

0x05, Ox0c, // USAGE_PAGE (Consumer Devices)
0x09, 0x01, // USAGE (Consumer Control)
Oxal, 0x01, // COLLECTION (Application)
0x85, 0x02, // REPORT_ID (2)

//
//EEAS ) consumer control #{H 0x09 F k2 consumer H{E, R LA R SR T 25 HE 51

0x09, 0x82, // USAGE (KEY_BOOKMARKS)

0x09, OxCD, // USAGE (Play/Pause)

ox09, oxB7, // USAGE (Stop)

0x09, OxB5, // USAGE (Skip track)

0x09, oxB6, // USAGE (Previous track)

ox09, OxB3, // USAGE (Fast forward)

ox09, oxB4, // USAGE (Rewind)

ox09, oxB2, // USAGE (Record)

0x09, OxE9, // USAGE (Volume up)

0x09, OxEA, // USAGE (Volume down)

0x09, OxE2, // USAGE (Mute)

ox15, exe1l, // LOGICAL_MINIMUM (1)

0x25, Ox0B, //  LOGICAL MAXIMUM (11)
//  Input Report 27—/ Byte, X/ Byte f{F LifiiE X ¥ Consumer Control [I#%8E5 4.

0x95, 0x01, //  REPORT_COUNT (1)

0x75, 0x08, // REPORT SIZE (8)

ox81, oxee, // INPUT (Data,Ary,Abs)

//

CC2640R2F /4 BTool iz BLE HID #71#



I3 TexAas
INSTRUMENTS

ZHCA841

25.

oxCo

// END_COLLECTION

T Report Map 7€ X, 7t hidemukbd.c H5€ X Consumer Control %41 Index, 3 & — & ZLH
Report Map HL5E X7 —%. X% Index i 4 »& Consumer Control Report 32 ] ¥ IE [1F){A :

W 00 N O UV B W N

[E—
[T

13.

// HID

// (based on the HID Report Map characteristic value)

#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine
#tdefine

Consumer Control keycodes

HID_CC_RPT_POWER
HID_CC_RPT_PLAY_PAUSE
HID_CC_RPT_STOP
HID_CC_RPT_SCAN_NEXT_TRK
HID_CC_RPT_SCAN_PREV_TRK
HID_CC_RPT_FAST_FWD
HID_CC_RPT_REWIND
HID_CC_RPT_RECORD
HID_CC_RPT_VOLUME_UP
HID_CC_RPT_VOLUME_DOWN
HID_CC_RPT_MUTE

1

W 00 N O U1 A W N

B
[l

2.3.2 HID Servcie H% i1 Consumer Control Report &2 {14&AF &

7 hidkbdservice.c I INRFIEE & X T s ZE AR &

00 N OV A W NP

7 hidAttrTbl $2H £ Jo s o i R AR«

// HID
static
static
static

// HID
static

// HID Report characteristic declaration, consumer control

{

{ ATT_BT_UUID_SIZE, characterUUID },
GATT_

e)

Report characteristic, consumer control input

uint8 hidReportCCInProps = GATT_PROP_READ | GATT_PROP_NOTIFY;

uint8 hidReportCCIn;

gattCharCfg_t *hidReportCCInClientCharCfg;

Report Reference characteristic descriptor, consumer control input

uint8 hidReportRefCCIn[HID_REPORT_REF_LEN] =
{ HID_RPT_ID_CC_IN, HID_REPORT_TYPE_INPUT };

PERMIT_READ,

&hidReportCCInProps

1

// HID Report characteristic, consumer control

{

// FFAEAE RS P S GATT_PROP_READ Al GATT_PROP_NOTIFY, /5 /& Notify

{ ATT_BT_UUID_SIZE, hidReportUUID },
GATT_PERMIT_ENCRYPT_READ,

e)
&hi
I8

dReportCCIn

// Consumer Control Report JN%F, 1 ANFiff] Input Report

// HID Report characteristic client characteristic configuration, consumer control

{

{ ATT_BT_UUID_SIZE, clientCharCfgUUID },

GATT_PERMIT_READ | GATT_PERMIT_ENCRYPT_WRITE,

e)

(uint8 *) &hidReportCCInClientCharCfg // Consumer Control Report [1) CCC, notify f{# G

HF CC2640R2F /9 BLE HID 275/ /1
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23. },
24.
25. // HID Report Reference characteristic descriptor, consumer control
26. A
27. { ATT_BT_UUID_SIZE, reportRefUUID },
28. GATT_PERMIT_READ,
29. o,
30. hidReportRefCCIn
31, }

7£ hidkbdservice.c []4 5 enum H4H 15 5 A hidAttrTbl %5l Consumer Control Report [ Index:

1. HID_REPORT_CC_IN_DECL_IDX, // HID Report characteristic declaration, consumer control

2. HID_REPORT_CC_IN_IDX, // HID Report characteristic, consumer control

3. HID_REPORT_CC_IN_CCCD_IDX, // HID Report characteristic client characteristic configuration, consumer control
4. HID_REPORT_REF_CC_IN_IDX // HID Report Reference characteristic descriptor, consumer contrl

#£ HidKbd_AddService()eki £, 7EH:Al CCC #4641k 5 /5 ¥ il Consumer Control Report [#] CCC ¥
B

1. hidReportCCInClientCharCfg = (gattCharCfg_t *)ICall_malloc(sizeof(gattCharCfg_t) *
2o 1inkDBNumConns) ;
3. if (hidReportCCInClientCharCfg == NULL)

4. {

5. ICall_free(hidReportKeyInClientCharCfg);

6.

7. ICall_free(hidReportBootKeyInClientCharCfg);

8.

9. ICall_free(hidReportBootMouseInClientCharCfg);

10.

11. return ( bleMemAllocError );

12. }

13.

14. GATTServApp_InitCharCfg(INVALID_CONNHANDLE,

15. hidReportCCInClientCharcCfg);

1EZ K $ i )5 % Consumer Control Report #4646 AH B 1115 23 2] hidRptMap £ 4 .

hidRptMap[6].id = hidReportRefCCIn[0];

hidRptMap[6].type = hidReportRefCCIn[1];

hidRptMap[6].handle = hidAttrTb1[HID_REPORT_CC_IN_IDX].handle;
hidRptMap[6].pCccdAttr = &hidAttrTbl[HID_REPORT_CC_IN_CCCD_IDX];
hidRptMap[6].mode = HID_PROTOCOL_MODE_REPORT;

v A W N

I, M4 hidRptMap 24l K12 50h 8, & Consumer Control Report 73—/~ 1D, 31 HAh
Input Report [X 4, BbibiE A 2. XLELE hidkbdservice.h #15E X :

// Number of HID reports defined in the service
#define HID_NUM_REPORTS 8//7 //FEJFRAIEAL E+1, (HEZ

// HID Report IDs for the service
#define HID_RPT_ID_KEY_IN

#define HID_RPT_ID MOUSE_IN
#define HID_RPT_ID LED OUT
#define HID_RPT_ID FEATURE

// Keyboard input report ID
// Mouse input report ID

// LED output report ID

// Feature report ID

0N O UV bW R

® 0O r o

10 CC2640R2F /4 BTool iz BLE HID #71#
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9.
10. //%A 1D, At Ah Input Report X471k
11. #define HID_RPT_ID_CC_IN 2 // Consumer Control input report ID

DI HLAE HID Service #1451 T Consumer Control Report.

2.3.3 i RIERE MBS

R TR, T2 ehE) Launchpad X B 428 2 1A . 78 hidemukbd.c #, & 5G¥s i Consumer
Control Report 3% K% R AL, FIARIERZX M H Index {6, Consumer Control Report %1% H T
— /N

1 static void HidEmuKbdConCtrl_sendReport(uint8_t keycode)

2.

3 uint8_t buf[1];

4.

5. buf[0] = keycode; // keycode

6

7 HidDev_Report(HID_RPT_ID_CC_IN, HID_REPORT_TYPE_INPUT,

8 HID_CC_IN_RPT_LEN, buf);

°. }
T A P pR 5 HIAEmuKbd_handleKeys()f) KEY _LEFT 4bFE A & 1% Consumer Control fi15 5., $%
B A RIZF) & Volume Up 4, SEBREXT M. Report Map BLE N 9. 1R L & Kik5EHE

JE I ATHE REE— IR % AR TN DU — ELBORE I
1. if (keys & KEY_LEFT)
2. A
3. // Key Press.
4, HidEmuKbdConCtrl_sendReport(HID_CC_RPT_VOLUME_UP);
5.
Bo // Key Release.
7. // NB: releasing a key press will not propagate a signal to this function,
8. // so a "key release" is reported immediately afterwards here.
9. HidEmuKbdConCtrl_sendReport (KEY_NONE);
10.
11. }
Z I hid emu kbd T2 B EHP A Input Report, 3£ H Launchpad ()4 %8, =& X hKi% Consumer

Control #74, fid#x XN Key Kikm4, LLHAE Input Report F1 1K
3 BTool TEBANMFMLRFEHERE

3.1 BTool THE
BTooI & THRBER — 3K PC _EAHLT B, FHAE BLE Wik, TI#)%— BLE SDK #iBf x4 T

/\0

BTool #£ SDK H ] tools -+ H3x gk #l. LA CC2640R2 ) SDK Jufil, HArEf:: SDK A7

\tools\blestack\btool

EEIRE

- CC2640R2F /17 BLE HID 75 /1 11
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BTool 7] L4 241F BLE i central ¥4, Z:1fiR BLE [¥] peripheral 4} %% 4. BTool A] A&
CC2640R2F LaunchPad K/ central %%, R % CC2640R2F LaunchPad 4¢3 SDK H [ Host
Test THE, BE PN 2% 4T ) Host Test TFEH hex, ib'Eis4TrERERESZ T ) HCI vender
specific #r 4[] network processor 1 F .

R Tool - Bluetooth Low Energy Application - v1.41.21

Device Options  View About

R CoMd
~ | Discover/Cannect ReadWrite Pairing/Bonding Adv.Commands OAD | A
Discovery
[ Active Scan Mode:  0x03 (All) -
atus) Devices Found: 0 Whitelist: |0x00 (All) v
B (0) (Success.
] : 0xFE31 (GAP_GetParam)
Da ngth : 0x02 (2) Scan Cancel
L R ParanValue : 0x0000 (0)
Device information unj :
000:04 FF 08 7F 06 00 31 FE 02 00 0O ...... 1.... Connection Settings
(14) ¢ <mo - Min Connection Interval (6-3200): | 80% (100.00ms)
Max Connecti al (6-9200): | 80%] (100.00ms)

cy (0-499): =
tionCommandstatus)

Supervision Timeout (10-3200): | 2000%3] (20000ms)

Parm flue Message Iog Load Settings Get Set
ump (i) @ .
000:04 EF 08 7F 06 00 31 FE 02 DO 07 JUTURTE T Py — Device Control .
M K - >
Contind _Handle _ Uuid ___ Uuid Description Value Value Description Properties
!‘
Protocol viewer

btool.exe Hardware Connected - (Devices = 1) &5 TEXAS INSTRUMENTS.

&]5. BTool

e BTool 1%

47, BTool £ PC it UART #i1 LaunchPad %3%. LaunchPad ) Micro USB [& 7 H{EH
X, /2 USB ¥ UART 1B, #fib PC HtRest ke B H2 A 20 UART ¥ 1, BTool A 12
User UART ¥ [ :

v @ Ports (COM & LPT)
' Communications Port (COM1)
¥ ECP Printer Port (LPT1)

| @ XDS110 Class Application/User UART (COM4) |
W XDS110 Class Auxiliary Data Port (COM3)

6. UART i
SERERIRAE RN, M ATELE LaunchPad, AT U B Al BLE SM&™ -

12 CC2640R2F /1 BTool 1z BLE HID #%1F
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______________________________ e
Central

Network processor BTool

&7. BTool E&#EHR

3.2 host_test T#2F1 Network Processor 15,
Launchpad 7 E5¢5% host_test [E 14 GEAT BTool Bt 3.
host_test [&l {4 1] LLid T 2% 1% host_test T.F£15 2:
SDK H R\ examples\rtos\CC2640R2_LAUNCHXL\blestack\host_test
AT DA E #he 5t SDK 4Rt .hex SC4:
SDK H R\ examples\rtos\CC2640R2_LAUNCHXL \blestack\ hexfiles\ cc2640r2lp_host _test.hex

skl host_test [Ef4 2 J5, Launchpad mi4b7E Network Processor iz, iXAMHERLAEF BTool iEfE
7. #TJF BTool: SDK /R tools\blestack\btool\btool.exe, EFZFIEMiK) COM [, mifEAE R A,
Launchpad )45 B IE % S, %o~ BTool A Launchpad C.4 BTl S .

HF CC2640R2F /9 BLE HID 27 5/ /1 13
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R BTool - Bluetooth Low Energy Application - v1.41.21 - [} X
Device Options View About
COM4
coma
[JPort Info * w
Device Info: DataLength + 0x02 (2) A || Discover/Connect Read/Write Pairing/Bonding Adv.Commands OAD
T hr i (1 Paranvalue : 0x0050 (80)
Handle: OxFFFE ump (Rx) © Discovery
BDAddr: B0:91:22:69:F6:D6 :
0000:04 FF 08 7F 06 00 31 FE 02 50 00 ...... 1..p.
ProfileRole: [ Active Scan Mode: |0x03 (All) 2
Central [12] : <Rx> - 11:05:56.550 ) -
“rype \ ox04 (svent) Devices Found: 0 Whitelist: |0x00 (All) v
-EventCode : 0x00FF (HCI_LE_ExtEvent)
-Data Length : 0x08 (8) bytes(s) Scan Cancel
Device infi ti Event : 0x067F (1663) (GAP_HCI_ExtentionCommandStatus)
evice information status : 0x00 (0) (Success)
opCode : OXFE31 (GAP_GetParam) Connection Settings
DataLength 1 0x02 (2) ) ) "
Paramvalue . 0%0050 (80) Min Connection Interval (6-3200): 807 (100.00ms)
Dump (Rx) © . . =
0000:04 FF 08 7F 06 00 31 FE 02 50 00 ...... 1..p. Max Connection Interval (6-3200): 80~ (100.00ms)
Slave Latency (0-499): 05
[13] : <Rx> - 11:05:56.565
-Type : 0x04 (Event) Supervision Timeout (10-3200): | 20003 (20000ms)
-EventCode : 0x00FF (HCI_LE_ExtEvent)
-Data Length : 0x08 (8) bytes(s) N
Event : 0x067F (1663) (GAP_HCI_ExtentionCommandStatus) Load Settings Get Set
status 1 0%00 (0) (Success)
opCode : OXFE31 (GAP_GetParam) Link Control
DataLength 1 0x02 (2) ink Control I
ParamValue : 0%0000 (0) Establish Link
Dump (Rx) © . - o Lo
0000:04 FF 08 7F 06 00 31 FE 02 00 00 ...... 1.... AddrType: |0x00 (Public) [ whiteList
[14] : <Rx> - 11:05:56.581 Slve BDA: [Nove  v]
-Type : 0x04 (Event)
-EventCode : 0x00FF (HCI_LE_ExtEvent) Establish Cancel
-Data Length  : 0x08 (8) bytes(s)
Event : 0x067F (1663) (GAP_HCI_ExtentionCommandStatus)
status 1 0x00 (0) (Success) Terminate Link
opCode : OxFE31 (GAP_GetParam)
DataLength 1 0x02 (2) Connection Handle: | OxFFFE | T
ParamValue : 0x07D0 (2000) - erminate
Dump (Rx) :
0000:04 FF 08 7F 06 00 31 FE 02 DO 07 ...... 1....
| v v
ConHnd Handle  Uuid Uuid Description Value Value Description Properties
Hardware Connected - (Devices = 1) &3 Texas INSTRUMENTS

BESE AT T 20 ) hid_emu_kbd T2 3] 54—
FHEVE =) HOGP #1540

& 8. BTool ## Launchpad

3.3 BTool f1 HID A K EER BT 0%

Ht CC2640R2F f#] Launchpad I, HKAEH HID 4% .
FEAEBEB N AT, X2 ORZER, Frbl BTool A1 HID &7

HAg)a, BT IR L AT BRI E . X2 BTool Bk HEh e, WAHEAT T3t .

3.3.1 HID /M Hy%ERE

RAE T EIRPER, ARIERE HID SME
e &% Discover/Connect 5t [f
e i Scan EHKJE H W4
o FREIFTEMN HID M3, WLFXT A MAC Hidik,
o sili Establish & 7 i%E#: .
o RINESLIER, WoniE ERRHIREER.

— % H Public #idik, BRIAEA R AIBE .

14 CC2640R2F /1 BTool 1z BLE HID #%1F
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3 BTool - Bluetooth Low Energy Application - v1.41.21

- O X
Device Options View About
CcoM4
Ccom4
Port Info Q f ] b
Device Info: Dump (Tx) : 1 Al Discover/Connect Rpad/Write Pairing/Bonding Adv.Commands OAD A
“Handle: OXFFFE 0000:01 09 FE 09 00 00 00 6B F3 69 22 91 BO ckadn).
andle: Oxi iIscovery
BDAddr: B0:91:22:69:F6:D6
. N [221] : <Rx> - 04:30:29.529 i Mode:  0x03 (All i
PfﬁleR?le. Type - 0x04 (Event) [V] Active Scan (AIl)
. -EventCode : 0x00FF (HCI_LE_ExtEvent) . . P
. L Fe ;1 list:
Conmection Infor e ometn  onoe (6 ey Devices Found Whitelist: |0x00 (All) v
Handle: 0x0000 Event : 0x067F (1663) (GAP_HCI_ExtentionCommandStatus)
Addr Type: 0x00 (Public) Status : 0x00 (0) (Success) Scan Scan & Connect Cancel
Slave BDA: B0:91:22:69:F3:6B OpCode : 0XFE09 (GAP_EstablishLinkRequest)
DataLength : 0x00 (0)
Dump (Rx) : Connection Settings
0000:04 FF 06 7F 06 00 09 FE OO ... ..... . . =
Min Connection Interval (6-3200): 80 (100.00ms)
[222] : <Info> - 04:30:41.925 . . -
12221 = <Infe - Max Connection Interval (6-3200): 802 (100.00ms)
Handle = 0x0000 Slave Latency (0-499): (=
IAddr Type = 0x00 (Public) o . .
BDAdAr = B0:91:22:69:F3:6B Supervision Timeout (10-3200): = 20005 (20000ms)
[223] : <Rx> - 04:30:41.925 "
_Type : 0x04 (Event) Load Settings Get Set
-EventCode : 0x00FF (HCI_LE ExtEvent)
-Data Length : 0x14 (20) bytes(s) .
Event : 0%0605 (1541) (GAP_EstablishLink) Link Control Establish Link
Status : 0x00 (0) (Success) |Z| stablish B
DevAddrType : 0x00 (0) (Public) AddrType: |0x00 (Public: ~ iteLi
DevAddr : B0:91:22:60:F3:68 ddrTypo: |00 (Public) [ whiteList
ConnHandle : 0x0000 (0) : |B0:91:22:69:F3:6B v
ConnRole : 0x08 (8) (Central) Stave BDA: [B0:91:22:09:71
ConnInterval : 0x0050 (80)
ConnLatency : 0x0000 (0) Establish Cancel
ConnTimeout : 0x07D0 (2000)
ClockAccuracy : 0x00 (0)
Dump (Rx) : Terminate Link
0000:04 FF 14 05 06 00 00 6B F3 69 22 91 BO 00 00 08 .......k.i".....
0010:50 00 00 00 DO 07 00 B...... Connection Handle: | 0x0000 Terminate
v v
ConHnd Handle  Uuid Uuid Description Value Value Description Properties
Right Click For Menu Of Options
Hardware Connected - (Devices = 1) &3 Texas INSTRUMENTS

3.3.2 FCNT AR NS

9. BTool & F+%E L HID 4

PRSI E HOGP J#13E  Ae AN 1) BLE $E8% o BT LA Z0IEAT B 5ot R0 B B I 25
e I%L#¥ Pairing/Bonding 1f

e il Send Pairing Request. & iX B H AR AL

ST BE RS i s . Horp Bonding

Enabled 2> RESEE, N UCEREM I A TR 2 B0 7, HERK HEN% . MITM Enabled #t/2
{fifE Man In The Middle 7 X HIE % . Connection Handle M [{1 & HID #h%, T 3RATHR
HER: A4, BTt 0x0000,

o FHZE, i MBIl Long-Term Key (MR, BEEEINZ 5EM. FIEXHEHER] A HEE S, 2H
Long-Term Key hn#E#E i T. a0 w1 — P 1 £ 1 /2 Bonding Enable, 4 55 — R 7i%E
e Ja ok BVEERK INE D Bk AT LR B 78, SN —EEERHE Y Long-Term Key, A5
R Encrypt Link #EBEIN% 1. R, AT UAH Bonding, Key #B&— 1), At
PAA T ELRAF1X B 1Y Long-Term Key, Xtk EH Send Pairing Request #t17 .

HF CC2640R2F /9 BLE HID 27 5/ /1
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® BTool - Bluetooth Low Energy Application - v1.41.21 - [m] X
Device Options View ~About
COomM4
com4
"Port Info ®» — ——— ®
Device Info: Datalength : 0x00 (0) ~ || Discover/Connect E&dﬁ{vﬁt_Pairing/Bonding Ad]commands OAD ~
Handle: OxFFFE pump (Rx) :

: Initiate Pairin
BDAddr: B0:91:22:69:F6:06 0000:04 FF 06 7F 06 00 0B FE 00 M

N N [[] Bonding Enabled [] Authentication (MITM) Enabled
ProfileRole: [227] : <Rx> - 04:47:02.235
Central _Type : 0x04 (Event) Connection Handle: | 0x00] Send Pairing Request
Connection Info: -EventCode : 0x00FF (HCI_LE_ExtEvent)

Handle: 0x0000 -Data Length : 0x6B (107) bytes(s)
Addr Type: 0x00 (Public) Event : 0X060A (1546) (GAP_AuthenticationComplete)
Slave BDA: B0:91:22:69:F3:6B Status : 0x00 (0) (Success)

ConnHandle : 0x0000 (0)

AuthState : 0x00 (0) (Gap Auth Reqg Bit Mask Is Not Set)

SecInf.Enable : 0x01 (1)
SecInf.LTKSize : 0x10 (16)

SecInf.LTK : CB:AS:B4:DB:ES:CE:37:A9:7B:AA:BC:14:A3:9D:1D:35 Encrypt Using Long-Term Key

SecInf.DIV  : OXTF78 (32632) Connection Handle: | 0x0000 [ Authenticated Bond
SecInf.Rand : 1D:60:CB:49:4C:82:15:9E .

Secure Connections Bond
DSInf.Enable : 0x01 (1) Long Term Key (16 bytes): g
DSInf.LTKSize : 0x10 (16) ‘ ‘
DSInE.LTK i 41:A1:07:C2:48:D9:1B:66:C6:CA:68:4D:87:34:0E:CE
DSINE.DIV : 0x663B (26171) LTK Diversifier (2 bytes): Ox
DSInf.Rand : 60:C0:90:C9:EE:FD:B9:E6
IdInfo.Enable : 0x01 (1) LTK Random (8 bytes): ]
IdInfo.IRK  : 59:92:B0:17:E6:0F:39:70:DE:D7:AE:DS:53:BF:0C: 60

IdInfo.BD_Addr : B0:91:22:69:F3:6B
IdInfo.AddrType: 0x02 (2) (Public Id)
SignInfo.Enable: 0x01 (1)

: F8:9F:91:89:AC:0D:09:68:F7:29:29:51:5A:5F:31:46 Long-Term Key (LTK) Data

: OXFFFFFFFF (4294967295) /Authenticated Bond: FALSE

Long-Term Key:
8:D9:1B:66:C6:CA:68:4D:87:34:0E:CE
: 0x6638

Load Long-Term Key Data From File Encrypt Link

Dump (Rx) :
0000:04 FF 6B 0A 06 00 00 00 00 01 10 C8 AS
0010:CE 37 AS 7B AA 8C 14 A3 9D 1D 35 78 7F
0020:49 4C 82 15 9E 01 10 41 Al 07 C2 48 D9

: 34 0E CE 3B 66 60 CO 90 C9
B0 17 E6 OF 39 70 DE D7 AE
69 22 91 B0 02 01 F8 OF 91
29 51 SA SF 31 46 FF FF EF

Secure Connections Bond FALSE

Save Long-Term Key Data To File

ConHnd Handle  Uuid Uuid Description Value Value Description Properties

Hardware Connected - (Devices = 1) &3 Texas INSTRUMENTS

E10. HID M55 B N
i, LI SR T .

4 BTool iii& HID Report
EBNA 25, BT BLBAT HID SMBLAOTH AR, it TR 510 R LAY handle 3t (7 IE

4.1 Report $E{E handle &R
e B A 2R 2 A ) HID Report #54E 5 () handle.
o 1%F Read/Write F11fi. XA & F o ERRE(E JEw A1 i S

e %% Read Using Characteristic UUID /73, JfH. 7t Characteristic UUID HEH1E A 4D:2A.
s gid, HOGP 11 Report UUID & & 0x2A4D, 45T Input Report, Output
Report %[l Feature Report. /NiifERT, FrLlX BIHA 4D:2A.

e i Read, i&[A| Success.

e 7£ BTool # FIHHY Protocol Viewer & Mgt 241 H B A % Report RFAEEXT B[ handle, XX
L Report [4AE 5t 5813 X £ handle

16 CC2640R2F /1 BTool 1z BLE HID #%1F
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R BTool - Bluetooth Low Energy Application - v1.41.21 - =] X
Device Options View About
com4
coms
Port Info * f ] ad
Device Info: -EventCode : 0x00FF (HCI_LE_ExtEvent) A || Discor Jﬁrﬂ;udnetx R i biri ing Adv.C OAD ~
T Handie: OnFFFE -Data length i OKOD (13) bytes(s) Charecioristic Rema
BDAddr: B0:91:22:69:F6:06 Event 0x0509 11_8?) (ATT_ReadByTypeRsp)
ProfileRole: sStatus 3 0x00 (0) (Success) Sub-Procedure Connection Handle
rofil : ConnHandle : 0x0000 (0)
Central Pdulen 2 0x07 (7) Read Using Characteristic UUID v 0x0000
Connection Info: Length : 0x03 (3) Characteristic Value Handle Start Handle
Handle: 0x0000 Handle : 0038 1
Addr Type: 0x00 (Public) pata : 00 2 L 0x0001
Slave BDA: B0:91:22:60:F3:68 Handle : 0043 Characteristic UUID End Handle
Data : 00
Dump (Rx) : 4D:2A OxFFFF
0000:04 FF 0D 09 05 00 00 00 07 03 38 00 00 43 00 00 ..........8..C..
[232] : <Rx> - 05:26:00.465 Value O Ascll O Decimal (® Hex
-Type : 0x04 (Event)
-EventCode : Ox00FF (HCI_LE_ExtEvent)
-Data Length : 0x09 (9) bytes(s) Status
Event : 0x0509 (1289) (ATT_ReadByTypeRsp) 3 Road
status 1 0x00 (0) (Success) Success ] e
ConnHandle : 0x0000 (0) —
PduLen : 0x03 (3)
Length : 0x02 (2)
Handle : 0046 Characteristic Write
Dump (Rx) :
0000:04 FF 09 09 05 00 00 00 03 02 46 00 .......... F. Characteristic Value Handle Connection Handle
- - 0x0035 0x0000
[233] : <Rx> - 05:26:00.481
-Type : 0x04 (Event)
-EventCode : Ox00FF (HCI_LE_ExtEvent)
-Data Length  : 0x06 (6) bytes(s) Value O Ascil O Decimal @® Hex
Event : 0x0509 (1289) (ATT_ReadByTypeRsp)
status : 0x1A (26) (The Procedure Is Completed) 0100
ConnHandle : 0x0000 (0) s
PduLen : 000 (0) tatus Write
Dump (Rx) : Success
oge————se—me—e—q 00 00 00 ...
_] Program Log Messages |
v v
ConHnd Handle  Uuid Uuid Description Value Value Description Properties
0x0000  0x0034
0x0000  0x0038 00
0x0000  0x0043 00
0x0000  0x0046
Hardware Connected - (Devices = 1) &3 Texas INSTRUMENTS

Control Report,
1E0

e Handle 0x0034:
e Handle 0x0038:
e Handle 0x0043:
e Handle 0x0046:

E11. Report F#EE ) handle 3R

MEERE, FATHE] T 4 4 Report FHiE{E handle. X #%F M & MFLE Report W ? 45 & S2Bri
hid_emu_kbd A%, ARSS AR () 5E U hidAttrTbl, i£4 Report Map %14 hidReportMap &
X EATVENE AR E X T Key Input, LED Output, Feature Report, A4Mi4M¥n T Consumer

Key Input
LED Output
Feature Report

Consumer Control Report

SIEPYAS, BT RO B PUANRFE(E handle, 52 RO R & 1X YA Report R#AiE

HrAPE A1 Key Input &/ Input Report, LED Output &> Output Report, Feature Report i /&
Feature Report. Xl N4 FRATE4ME 1 T Consumer Control Report, K AIX /& Input
Report, XFEERATETIEEBA 24 Input Report T, #] DL i 7~ 247 Fi] BTool 288 A1 A A

Input Report.

HF CC2640R2F /9 BLE HID 27 5/ /1
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INSTRUMENTS

4.2 Input Report FFE{E R notify f5E

TAERMIP Input Report, #54& LA notify [17E R 15585 £ 2] HID F4L. BLE [ notify /& 7 %

FE T 2=

F WL RAERER . Notify FI{FREF A & it —MEFEME, " Client Characteristic Configuration, &
FX CCC, TEWMSE e /& BERE TR RIREE N 2 . FTELENI4RHEE handle /2 SERE 1.

e Key Input: 0x0034, XJ% CCC handle: 0x0035

e Consumer Control Report: 0x0046, X} CCChandle: 0x0047
LED Output il Feature Output %4 notify Thft, A{E{E CCC.
ff ¢ Key Input F1 Consumer Control Report '] Notify:

e Characteristic Value Hanlde #13# \ 0x0035.

e Value HIEA 01:00, XZf#fE CCC HH.

o niifi Write, %5fF Success i[5,

e Characteristic Value Handle 4% 0x0047, =E LS.

R BTool - Bluetooth Low Energy Application - v1.41.21 - m] X
Device Options View About
coma  coma ®
Port Info
Device Info: -EventCode : 0x00FF (HCI_LE ExtEvent) A || Discover/Connect Read/Write Pairing/Bonding Adv.Commands OAD
" -Data Length  : 0x06 (6) bytes(s)
Handle: 0xFFFE . %0508 (1289 a Characteristic Read
BDAddr: B0:91:22:69:F6:D6 Event i 0x0509 (1289) (RTT_ReadBylypeRsp)
) status : 0x1A (26) (The Procedure Is Completed) .
ProfileRole: onmondle : 0%0000 (0) Sub-Procedure Connection Handle
Central Pdulen : 0x00 (0) Read Using Characteristic UUID v 0x0000
Gonnection Info: Dump (Rx) : Characteristic Value Handle Start Handle
Handle: 00000 0000:04 FF 06 09 05 1A 00 00 00 .........
Addr Type: 0x00 (Public) 0x0046 [ox0001
Slave BDA: B0:91:22:69:F3:68 Characteristic UUID End Handle
4D:2A [ oxFFFF
Value O Asci O Decimal (® Hex
Dump (Tx) :
0000:01 92 FD 06 00 00 35 00 0200  ...... S5... Status
[44] : <Rx> - 09:02:35.243 Success | e
-Type : 0x04 (Bvent)
-EventCode : Ox00FF (HCI_LE_ExtEvent)
-Data Length  : 0x06 (6) bytes(s)
Event : 0x067F (1663) (GAP_HCI_ExtentionCommandStatus) Characteristic Write
Status : 0x00 (0) (Success)
OpCode : OXFD92 (GATT_WriteCharValue) Characteristic Value Handle onnection Handle
Datalength : 0x00 (0) |I| 0x0035 [ 0x0000
Dump (Rx) :
0000:04 FF 06 7F 06 00 92 FD 00 .........
[45] : <Rx> - 09:02:35.321 Value O Asci O Decimal (®) Hex
-Type : 0x04 (Event) |z|
-EventCode : 0x00FF (HCI_LE ExtEvent) 01:00 |
-Data Length  : 0x06 (6) bytes(s)
Event : 0x0513 (1299) (ATT WriteRsp) Status [ — e
status : 0x00 (0) (Success) Success 131 1
ConnHandle : 0x0000 (0) —
PduLen : 0x00 (0)
Dump (Rx) :
0000:04 FF 06 13 05 00 00 00 00 .........
v
ConHnd Handle  Uuid Uuid Description Value Value Description Properties
0x0000  0x0034
0x0000 00038 00
0x0000  0x0043 00
0x0000  0x0046
Hardware Connected - (Devices = 1)

&3 Texas INSTRUMENTS

E12. Input Report [¥] notify f# i
AT e — IR AT, TEMIA notify ThEE T &R IIFT I, Al LAsi— F A~ CCC fME:

18 CC2640R2F /1 BTool 1z BLE HID #%1F
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e i%$ Read Characteristic Value/Descriptor.
e Characteristic Value Handle 3 A\ 0x0035

e ili Read, Z4%iR[n] Success. BTool i E 14> 7% 0x0035 X M [111E, 01:00 # 7~ CCC
BN, notify 7T R .

e Characteristic Value Handle I A\ 0x0047, & FIH#/E, & —F 0x0047 %f M HE & 52
01:00.

R BTool - Bluetooth Low Energy Application - v1.41.21

— [m] X
Device Options View About
com4
com4
Port Info Q x
1 Device Info: -Data Length : 0x08 (8) bytes(s) A || Discover/Connect Read/Write Pairing/Bonding Adv.Commands OAD
" Event : 0x050B (1291) (ATT_ReadRsp)
Handle: OxFFFE © omoo (0 - Characteristic Read
BDAddr: B0:91:22:69:F6:D6 status 20200 (0) (Success)
- ConnHandle : 0x0000 (0) .
ProfileRole: : Sub-Procedure Fonnection Handle
PduLen © 0x02 (2)
Central Value : 01:00 Read Characteristic Value / Descriptor v 0x0000
Connuiction Info: Dump (Rx) : E:| Characteristic Value Handle Start Handle
Handle: 0x0000 0000:04 FF 08 0B 05 00 00 00 02 01 00  ...........
Addr Type: 0x00 (Public) 0x0047 0x0001
Slave BDA: B0:91:22:69:F3:68 174] 5.60 oD End Handle
4D:2A OXFFFF
Value O Asci O Decimal (®) Hex
Dump (Tx) :
0000:01 8A FD 04 00 00 47 00 ... G. 0100 \
[75] : <Rx> - 09:43:15.621 Status |
: <Rx> - 09:43:15.
-Type : 0x04 (Event) Success 2 ]
-EventCode : 0x00FF (HCI_LE_EXtEvent) —
-Data Length  : 0x06 (6) bytes(s)
Event : 0x067F (1663) (GAP_HCI_ExtentionCommandStatus)
Status : 0x00 (0) (Success) Characteristic Write
OpCode : OXFDBA (GATT_ReadCharValue)
DataLength : 0x00 (0) Characteristic Value Handle Connection Handle
Dump (Rx) : 0x0047 [ 0x0000
0000:04 FF 06 7F 06 0O 8A FD OO  .........
[76] : <Rx> - 09:43:15.669
-Type : 0x04 (Event) Value O Ascll O Decimal @ Hex
-EventCode : Ox00FF (HCI_LE_ExtEvent)
-Data Length : 0x08 (8) bytes(s) 01:00 ]
Event : 0x050B (1291) (ATT_ReadRsp)
status : 0x00 (0) (Success) Status o
ConnHandle : 00000 (0) Success
PduLen : 0x02 (2)
value : 01:00
Dump (Rx)
0000:04 FF 08 0B 05 00 00 00 02 01 00  ...........
v
ConHnd Handle  Uuid Uuid Description Value Value Description Properties

IE‘ 0x0000  0x0035 01:00 |
[Right Click For Menu Of Options
0x0000  0x0043 00

0x0000 _ 0x0046
0x0000  0x0047 01:00 |

Hardware Connected - (Devices = 1) &3 Texas INSTRUMENTS

&13. notify fF RE I 7

4.3 Input Report K=,

TAEREAP Input Report T, Consumer Control Report £ Input Key, E5eKE— T Input Key
iR

e 1% T Launchpad WA 1404%40, SR ERE.

e BTool 3| 7 4l Notify F1, S NFHEAS 8 NFT, XM K Report Map f5E X584
W&, HrpsE 3 A R ERE, B41588 0x4F, [KNfCHS B il Launchpad )45 28 4%
FIRSAT] RIS B A T A5 7 Sk e B, IX M LE Ox4F . 55 41/ notify PN 25 7] LAE 255 3 4
FHEA R 0X00 1, X2 KN HID Bihse #2832k 58 I JUR & — MERUE 5, X4~ 0x00 #h
FRERTTH OX4F IR .

HF CC2640R2F /9 BLE HID 27 5/ /1 19
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W HID 4k RELE BTool \Bnil R, #iHH%4# Input Report ) 1 -

* BTool - Bluetooth Low Energy Application - v1.41.21

- [m] X
Device Options View About
Ccoma
- com4
[1Port Info Q *
[)Device In Discover/Connect ite Pairi ing Adv.C: 0AD
Handle: OxFFFE [59] : <Rx> - 09:38:20.769 o
BDAddr: B0:91:22:69:F6:D6 -Type N 0x04 (Ever::) Characteristic Read
ProfileRole: “Eventcode i OxQ0EET (HCI_LE_ExtEvent) Sub-Procedure Connection Handle
~/Proh : _Data Length : 0x08 (8) bytes(s)
Central Event : 0%050B (1291) (ATT_ReadRsp) Read Characteristic Value / Descriptor v 0x0000
©Gonnection lofo: status i 0x00 (0) (Success) Characteristic Value Handle Start Handle
Handle: 0x0000 ConnHandle 1 0x0000 (0)
Addr Type: 0x00 (Public) PduLen : 0x02 (2) 0x0047 0x0001
Slave BDA: B0:91:22:00:75:68 Value i 01:00 Characteristic UUID End Handle
Dump (Rx) :
_110000:04 FF 08 0B 05 00 00 00 02 0100 ... 4D:2A OxFFFF

[60] : <Rx> - 09:39:03.899

-EventCode
-Data Length
Event
Status
ConnHandle
PduLen
Handle
Value

Dump (Rx) :

0010:00 00 00

0000:04 FF 10 1B 05 00 00 00 OA 34 00 00 00 00 00 00 ..

-Type : 0%04 (Event)
-EventCode : 0X00FF (HCI_LE_ExtEvent
-Data Length : 0x10 (16) bytes(s)
Event : 0x051B (1307) (ATT_HandleValueNotification:
Status 1 0x00 (0) (Success)
ConnHandle : 0x0000 (0)
PduLen : 0%0A (10)
Handle
Value
Dump (Rx) :
0000:04 FF 10 1B 05 00 00 00 OA 34 00 00 00 4F 00 00 ......... 4...0..
0010:00 00 00 .
[61] : <Rx> - 09:39:03.915
-Type : 0x04 (Event)

: 0X00FF (HCI_LE_ExtEvent)

: 0x10 (16) bytes(s)

: 0x051B (1307) (ATT_HandleValueNotification)
: 0x00 (0) (Success)

: 0x0000 (0)

1 0x0A (10)

:00:00:00:00

Value O Ascll O Decimal (® Hex

0100 ]
Status
Siss =]
Characteristic Write
Characteristic Value Handle Connection Handle
0x0047 | [ ox0000 |

Value O Ascll (O Decimal (® Hex

01:00

Status

Srzen ]| Wi

ConHnd Handle  Uuid Uuid Description Value Value Description Properties
0x0000  0x0034 00:00:00:00:00:00:00:00

0x0000  0x0035 01:00

0x0000  0x0038 00

0x0000  0x0043 00

0x0000  0x0046

0x0000  0x0047 01:00

Hardware Connected - (Devices = 1)

Consumer Control Report #ifix

&l14. Key input i

e {41 Launchpad M Zc 1444, 28GR

o [FAARHS B4 Lauchpad /i &40 2k 1 il k. consumer Control [#] Volume Up ZifE,
[ Index #& 9, FrLl BTool £ #iX 4 Index 0x09, 4R J5 H% — AMUERUY 0x00.

&i3 TEXAS INSTRUMENTS

X

R HID bt AELE BTool X FERI B, Alat ik B #%5# Consumer Control Report /%21 1 -

CC2640R2F /1 BTool 1z BLE HID #%1F
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9 BTool - Bluetooth Low Energy Application - v1.41.21 - [m] X
Device Options View ~About
coma * coms ®
Port Info g
Device Info: UU10:00 00 00 ~ || Discover/Connect Read/Write Pairing/Bonding Adv.Commands OAD
Handle: OxFFFE . oe .
[78] : <Rx> - 09:44:17.386 h t tic Read
BDAddr: B0:91:22:69:F6:D6 rype . 0x04 (Event) Characteristic Rea
ProfileRole: _EventCode : 0X00FF (HCI_LE_ExtEvent) Sub-Procedure Connection Handle
Central -Data Length : 0x10 (16) bytes(s) Read Characteristic Value / Descriptor v 0x0000
Connection Info: Event : 0x051B (1307) (ATT_HandleValueNotification) ot
Fandie: 00000 cratus L ox00 () (Success) Characteristic Value Handle Start Handle
Addr Type: 0x00 (Public) ConnHandle : 0x0000 (0) 0x0047 0x0001
Slave BDA: B0:91:22:69:F3:68 Pdulen i 0x0a (10) st
lave founen L onoad (e2) Characteristic UUID End Handle
Value 1 00:00:00:00:00:00:00:00 4D:2A OxFFFF
Dump (Rx) :
0000:04 FF 10 1B 05 00 00 00 OA 34 00 00 00 00 00 00 ......... 4......
0010:00 00 _00 Value O Ascll O Decimal ® Hex
[79] : <Rx> - 09:44:41.110 0100 \
-Type : 0x04 (Event) Stat
-EventCode : 0x00FF (HCI_LE_ExtEvent) atus
-Data Length  : 0x09 (9) bytes(s) Success Road
Event : 0x051B (1307) (ATT_HandleValueNotification)

Status : 0x00 (0) (Success)
ConnHandle : 00000 (0)
pduLen : 0x03 (3) Characteristic Write
Handle oxop4e (70)
Val‘?e ) Characteristic Value Handle Connection Handle
Dump (RX) :
0000:04 FF 09 18 b 00 00 03 46 00 09 ......... F.. 0x0047 0x0000
[80] : <Rx> - 09:44:41.125
-Type : 0x04 (Event) :
-Eventcode : 0X00FF (HCI_LE_EXtEvent) Value O asau O Decimal © Hex
-Data Length  : 0x09 (9) bytes(s) 01:00 ]
Event : 0x051B (1307) (ATT_HandleValueNotification)
Status : 0x00 (0) (Success) Status 3
Conntandle : 0x0000 (0) S Wi
Pdulen 1 0x03 (3)
Handle XUp46 (70)
Value 00
Dump (Rx) :
0000:04 EF 09 13 05 00 00 00 03 46 00 00 ......... F..
v
ConHnd Handle Uuid  Uuid Description Value Value Description Properties
0x0000  0x0034 00:00:00:00:00:00:00:00
0x0000  0x0035 01:00
0x0000  0x0038 00 Right Click For Menu Of Options
0x0000  0x0043 00
0x0000  0x0046 00
0x0000  0x0047 01:00

Hardware Connected - (Devices = 1)

& Texas INSTRUMENTS

&15. Consumer Control Report iR

FX BIEAR T T Input Report 1R 7730, 1M HLANIE I 1@ # 82 A1 Consumer Control %4 & A~ —
FERIE AR LN, M im i & D B 0 77 UKk i%, Consumer Control NI DA 24 % U 1)

Index >k Ki%.

4.4 Output Report [k
Output Report MJ;& LA =41 Write 1777 3] HID 4% k%484 . HLamiX B i) LED Output, FATTATPLIX

PR

N

e LED Output ##E{H 11 handle /& 0x0038 fif[fi . %1, Y& A Characteristic Write [f] Characteristic

Value Handle .
e Value A 01.
[ ] ,‘{—:_':Ti'} Write:

N

&:4% Success.

X Output Report FIIdFEst 4 R 17, WUV E— F &S KIEMI:

e # Read Characteristic Value/Descriptor, IH A handle {8 0x0038.

o il Read,

&:4% Success.

e BTool iR[FIFTH 5 A 001 18, T,

HF CC2640R2F /9 BLE HID 27 5/ /1
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R BTool - Bluetooth Low Energy Application - v1.41.21

[m] X
Device Options View About
coma
(Port Info ol X
[ Device Info: -EventCode : 0x00FF (HCI_LE EXtEvent) A || Discover/Connect Read/Write Pairing/Bonding Adv.Commands OAD
Handle: OxFFFE -Data Length  : 0x06 (6) bytes(s) o
: i Characteristic Read
BDAdr: B0-01:22:69:F6:06 Event : 0x0513 (1299) (ATT_WriteRsp)
) status : 0x00 (0) (Success) .
CIProfileRole: onmondle : 0%0000 (0) Sub-Procedure Connection Handle
Central Pdulen : 0x00 (0) Read Characteristic Value / Descriptor v 0x0000
Conneation Info: Dump (Rx) : |::| Characteristic Value Handle Start Handle
Handle: 00000 0000:04 FF 06 13 05 00 00 00 00 .........
Addr Type: 0x00 (Public) 0x0038 0x0001
Slave BDA: B0:91:22:69:F3:6B @ <Tx> - 09: Tl viv) 15 End Handle
(Command)
—opCode FDBA (GATT_ReadCharValue) 4D:2A OxFFFF
-Data Length (4) byte(s)
ConnHandle (0)
Handle (56) Value O Asci O Decimal (® Hex
Dump (Tx) :
0000:01 8 FD 04 00 00 38 00 ... 8. o1
[85] : <Rx> - 09:48:18.781 Status
_Type : 0x04 (Event) Success 1'5]
-EventCode : 0x00FF (HCI_LE_ExtEvent) —
-Data Length  : 0x06 (6) bytes(s)
Event : 0x067F (1663) (GAPiﬂcIiE‘xtentioncommandstatus)
status : 0x00 (0) (Success) Characteristic Write
OpCode : OxFDBA (GATT_ReadCharValue)
Datalength : 0x00 (0) Characteristic Value Handle Confection Handle
Dump (Rx) : E 0x0038 0x0000
0000:04 FF 06 7F 06 00 8A FD 00 .........
[86] : <Rx> - 09:48:19.234
-Type : 0x04 (Event) Value O Asci O Decimal (® Hex
-EventCode : 0xO0FF (HCI_LE_ExtEvent) 2
_Data Length  : 0x07 (7) bytes(s) |: o1
Event : 0x050B (1201) (ATT ReadRsp)
status : 0%00 (0) (Success) Status —
ConnHandle : 0%0000 (0) Success 1311 e
PduLen 1 0x01 (1) —
Value : 01
Dump (Rx) :
0000:04 FF 07 0B 05 00 00 00 01 01 ..........
v
ConHnd Handle  Uuid Uuid Description Value Value Description Properties
0x0000  0x0034 00:00:00:00:00:00:00:00
'UxUOUU UxUUS3S UT:0U
IE‘ | 0x0000  0x0038 o1
UxUOUU UxUU43 LY
0x0000  0x0046 00
0x0000  0x0047 01:00

Hardware Connected - (Devices = 1)

&3 Texas INSTRUMENTS

4.5 Feature Report [k

22

&]16. Output Report ik

Feature Report 11 Output Report 25184, Hi T Feature Report th/& Al 150 5, [t agdit i
5 a7 AW H DR 15 IR .

BT © 41X AN T2 Feature Report 454iF{& handle /& 0x0043, ¥}

[¥] Characteristic Value Handle .
Value FATH A 0x06, HA] LS HiA .

s Write, 45£F Success.

#HL—F Feature Report:

1 #% Read Characteristic Value/Descriptor, 1 A handle & 0x0043.
i Read, %£F Success.

BTool i[RI Hi [ 5 A 0x06 15, FRi.

CC2640R2F /1 BTool 1z BLE HID #%1F

=

>~

A Characteristic Write
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R BTool - Bluetooth Low Energy Application - v1.41.21

Handle: 0x0000
Addr Type: 0x00 (Public)
Slave BDA: B0:91:22:69:F3:68

Read Characteristic Value / Descriptor
E :I Characteristic Value Handle

- O X
Device Options View About
1com4 ¢00M4 x
[Port Info
() Device Info: -EventCode : 0x00FF (HCI_LE_ExtEvent) A || Discover/Connect Adv.C OAD
Handle: OxFFFE -Data Length : 0x06 (6) bytes(s)
. B0-01-99-69-F6- Event : 0x0513 (1299) (ATT_WriteRsp) Characteristic Read
BDAddr. B0:91:22:69:F6:D6 Status 1 0x00 (0) (Success) X
ProfileRole: c B Sub-Procedure LConnection Handle
onnHandle : 0x0000 (0)
Central PduLen : 000 (0) N 0x0000
(1Connection Info: bump (Rx) ©

(] |

0000:04 FF 06 13 05 00 00 00 00 Start Handle
it 0x0043 0x0001
105] : <Tx> - 09:55:49.393 . T ST End Handle
x01 (Command)
(GATT_ReadCharValue) LDIZ (AT
(4) byte(s)
0 (0)

(67) Value O Ascil O Decimal (® Hex
Dy : r
0000:01 8 FD 04 00 00 43 00 ... c. [ 06

Status
[106] : <Rx> - 09:55:49.424 P
-Type : 0x04 (Event) Success
-EventCode : 0x00FF (HCI_LE_ExtEvent)
-Data Length  : 0x06 (6) bytes(s)
Event : 0x067F (1663) (GAP_HCI_Extentioncommandstatus)
Status : 0x00 (0) (Success) Characteristic Write
OpCode : OXFD8A (GATT_ReadCharValue)
DataLength : 0x00 (0) Characteristic Value Handle Corl-leclinn Handle
punp (Rx) : 1 0x0043 | ox0000
0000:04 FF 06 7F 06 00 8A FD 00 ......... }
[107] : <Rx> - 09:55:49.439
-Type : 0x04 (Event) Value O Asci O Decimal (® Hex
-EventCode : 0x00FF (HCI_LE_ExtEvent) o) .
Data Length  : 0x07 (7) bytes(s) 06
Event : 0x050B (1291) (ATT ReadRsp) s
status : 000 (0) (Success) tatus .
ConnHandle : 0x0000 (0) Success 13 1]
PduLen : 0x01 (1) =
value 106
Dump (Rx) :
0000:04 FF 07 0B 05 00 00 00 01 06  ..........
v

ConHnd Handle  Uuid Uuid Description Value Value Description Properties
0x0000  0x0034 00:00:00:00:00:00:00:00
0x0000  0x0035 01:00
URU00U U008 oT
0x0000  0x0043 06
URUU0U——UXO0%S Y
0x0000  0x0047 01:00

Hardware Connected - (Devices = 1)

i3 TEXAS INSTRUMENTS

27 (R

Kl17. Feature Report ik

SimpleLink CC2640R2F BLE SOC #J5.

NSO AWODN =~

simplelink_cc2640r2_sdk_ble_example_pack_1_50_00_62, hid_emu_kbd Project.
SIG BLE HID Service specification.
SIG BLE HOGP (HID Over GATT Profile) specification.
SIG BLE GATT HID Report Map Definition.
SIG BLE GATT HID Report Definition.
USB HID information.

HF CC2640R2F /9 BLE HID 27 5/ /1
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http://www.ti.com/product/CC2640R2F
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=245140
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=245141
https://www.bluetooth.com/specifications/gatt/viewer?attributeXmlFile=org.bluetooth.characteristic.report_map.xml
https://www.bluetooth.com/specifications/gatt/viewer?attributeXmlFile=org.bluetooth.characteristic.report.xml
http://www.usb.org/developers/hidpage/
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