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1 Introduction 

This document lists the commands used to talk to the Apollo watch using the Bluetooth Serial Port profile. 

1.1 REVISION HISTORY 

Date Change Description Revision 
   
   
   
   

Table 1: Revision History 
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2 Remote Application Interaction 

2.1 WATCH INTERROGATION 

When first connected, the phone will use the Get Device Type message to see which type of watch it is connected to. 

2.2 WATCH SETUP 

Watches start at 12:00 am when no time data exists. Timekeeping starts from here. The phone will set the internal 
clock of the watch using the Set Real Time Clock message. The watch or phone can at any time request the current 
time of the other device by using the Get Real Time Clock message. 

The phone should set the time of the watch when first connected, when reconnecting after disconnecting, at 
midnight, and when date events change (like DST, or leap events).  

The watch is also able to request the time from the phone at any time. This can be used in cases when the watch 
system requires this to synchronize and stay accurate, or when the watch recovers from some error. 

2.3 WATCH MODES 

Switching modes 

When the phone needs to change watch modes, the Update Display (Change Mode) message is used. 

When changing modes, the selected mode’s Active Buffer will be drawn onto the LCD, the Mode Configuration is 
implemented, and a status message for the Mode Change is broadcast to the phone. 

 

Mode Display Buffers 

Each mode has two display buffers, a Draw Buffer and an Active Buffer. 

Any new or updated display data sent to the watch will be first written to that mode’s Draw Buffer. When the phone 
application is satisfied that all the required display data messages have been sent, then the phone application can 
activate this Draw Buffer by using the Update Display (Change Mode) message.  

To make it easy to send incremental updates, the Draw Buffer will always contain the latest representation of the 
Active Buffer as a starting position. Only the display data that needs to change can be transmitted. 

The system is designed to give the flexibility for buffer data to be loaded in the background to decrease latency. 
Display data can be sent to any Draw Buffer, in any mode, at any time, in any order.  

To improve battery life, the best practice of the phone should be to not load these Draw Buffers unless there is intent 
to switch modes when finished (Update Display / Change Modes message). Data loaded that is not used is battery 
life wasted. 

A good strategy might be to load your display buffer in anticipation of changing watch modes. If a series of displays 
is to be sent, the Draw Buffer serves the purpose of a double-buffer for you to input your next screen even while the 
first screen is currently displayed. 
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If the phone runs into a state where the data in a Draw Buffer can not be trusted (reconnection, recover from failure, 
first time running, etc), then the Load Template message can be used to quickly copy all 0 or all 1 to a any mode’s 
scratch buffer and give the phone a known starting point for synchronized display data. 
 

2.4 WATCH IDLE MODE DISPLAY 

Watch Idle mode is a combination of watch system area and a phone widget area. The watch will render and display 
the time of day and date independently of the phone. The phone will send incremental updates for this buffer as 
information changes. 

 

 

 

 

The design of the interface to the Idle Buffer is intended encourages the phone to only change what is needed to 
conserve power. Instead of sending the entire display for each new update, only the rows (LCD) or columns (OLED) 
that have changed should be sent to the watch. 

For the LCD, each Idle buffer is a full 96x96 pixel LCD area, but while the system time is ON, only the bottom 
66x96 area is available to display. It is up to the phone to be aware of the Idle buffer data with relation to the system 
area. The phone can turn the watch system time OFF with a message and take advantage of the entire idle buffer 
when needed. 

For the OLED, each Idle buffer is a full 16x80 on each display. There is no shared system area on the OLED 
display. 

 

METAWATCH 

Phone area 

 

Watch system 
area 

(ON by 
default, can 
be turned 
OFF with a 
message 

66 x 96 pixels 
for phone 
area when 
system time is 
ON (dash 
border shown 
is in phone 
area) 

30 x 96 pixels 
for system 
area (ON my 
default) 
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2.5 NOTIFICATION MODE DISPLAY 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.6 NOTIFICATION MODE BUFFER WRITING 

The Notification Mode Draw Buffer can be written to at any time, in any mode. The rows can be written in any 
order allowing the partial update of a known notification buffer. The notification buffer is not displayed until the 
Update Buffer message is used to enter notification mode. At this time the Change Status Event message for 
Notification Mode is sent to the phone. 

New notification data can be sent to the Draw Buffer and the Update Buffer message will display the new 
information immediately without returning to Idle Mode. This way a series of displays or display changes can be 
made in the same continuous notification event. 

All button presses are by default sent to the phone during notification mode. The phone application can use the 
button press feedback to create interactive notifications. 

Notification mode will timeout after either short period of inactivity or after the watch receives an Update Buffer 
message for a different mode. If Notification Mode does time out, the watch will automatically return to the last 
mode that was interrupted (either Idle Mode or Application Mode). 

 

 

 
 
 

METAWATCH 

Notification 
buffer is a full 
96x96 screen 
area 
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2.7 APPLICATION MODE DISPLAY 

Application mode is a full dumb terminal mode. The entire screen is available for buffer drawing, all button events 
are sent to the network. Application mode must be explicitly entered by a message from the phone to the watch. 
However, there will be a way for the watch to send a message to the phone to request this mode for a particular 
application. 

Application mode should still have the same ability as Idle mode to have low power consumption and use low power 
modes when idle. Power will be mostly driven by network use for the interface. 
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3 Remote Protocol Message Definitions 

The Meta Watch Remote Protocol is a lightweight, bi-directional message based command protocol that can be used 
to remotely configure and control the watch. These protocol messages are sent via the Bluetooth SPP wireless link. 

3.1 PACKET FORMAT 

The protocol has a standard packet format. Packets are based on a 32 byte maximum message length.   

 

Start Length MsgType  Options Data CRC 

B0 B1 = N B2 B3 B3+1…BN-2 BN-1 , BN 

 

Start:   ASCII <SOF> = 0x01              

Length: Total number of bytes in the packet including start and CRC 

Type:  Packet type, typically a command 

Options: Additional information about the type or command 

Data:  Packet data, 0 to 26 bytes 

Check:  CRC-CCITT  All packet bytes  (up to the CRC) 

The CRC matches the settings in the MSP430  it is CRC-CCITT (0xFFFF) with reverse input bit order.   

CRC({0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39}) = 0x89F6 

 

 

3.2 MESSAGES SUMMARY  

This is a summary of the messages available via the remote protocol. “Value” refers to the value of the MsgType 
byte in the packet. P> W means “Phone to watch message”, W>P means “Watch to phone message”. The “Phone” 
in this case can be any Bluetooth SPP device the watch is connected to (PC, tablet, car, glucose meter, robot, etc). 
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3.3 MESSAGE DEFINITIONS 

3.3.1 Get Device Type 

P
a

y
lo

a
d

 B
y

te

0:n Payload not used

Get Device Type Phone to Watch

O
p

ti
o

n
 B

it

0:7 Option Bits Not Used

 
 

3.3.2 Get Device Type Response 

0 Reserved
1 Ana-Digi
2 Digital
3 Development Board Digital
4 Development Board Ana-Digi

5-255 Reserved

Get Device Type Response Watch to Phone

O
p

ti
o

n
 B

it

0:7 Option Bits Not Used

P
a

y
lo

a
d

 B
y

te

0 Device Type

 

3.3.3 Get Information String 

For future expansion. 

0:7 Option Bits Not Used

0 String Select

P
a

y
lo

a
d

 B
y

te
O

p
ti

o
n

 B
it

Get Information String Phone to Watch, Watch to Phone

0 - 255 Reserved
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3.3.4 Get Information String Response 

For future expansion 

P
a

y
lo

a
d

 B
y

te

0:n String Response A null terminated string of  characters

Get Information String Response Phone to Watch, Watch to Phone

O
p

ti
o

n
 B

it

0:7 Option Bits Not Used

 

3.3.5 Advance Watch Hands 

Analog watch models only. Advances are relative to the current physical location. Positioning the hands to an 
absolute location is not supported. 

0 Hours 0-12

1 Minutes 0-60

2 Seconds 0-60P
a

y
lo

a
d

 B
y

te

Advance Watch Hands Phone to Watch

O
p

ti
o

n
 B

it

0:7 Option Bits Not Used

 

3.3.6 Set Vibrate Mode 

This message will also start or stop the vibration motor depending on the Enable bit. 

0 Disable/Cancle
1 Enable

1 On duration LSB 0-255 LSB of on duration in milliseconds
2 On duration MSB 0-255 MSB of on duration in milliseconds
3 Off Duration MSB 0-255 LSB of off duration in milliseconds
4 Off Duration MSB 0-255 MSB of off duration in milliseconds
5 Number of Cycles 0-255 Number of ON/OFF cycles

P
a

y
lo

a
d

 B
y

te

0 Enable

Set Vibrate Mode Phone to Watch

O
p

ti
o

n
 B

it

Option Bits Not Used0:7
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3.3.7 Set Real Time Clock 

0 Off
1 On
0 MM/DD
1 DD/MM

3 Day of Month 1-31

4 Day of Week 0-6

5 Hour 0-24

Set Real Time Clock Phone to Watch

O
p

ti
o

n
 B

it

4 most significant bits of a 12 bit value

8 least significant bits of 12 bit year

0:7 Option Bits Not Used

0 MSB of Year

1 LSB of Year

2 Month 1-12

7 Second

8 12/24 Hour

9 Month and Date Format

P
a

y
lo

a
d

 B
y

te

6 Minute 0-59

0-59

 

3.3.8 Get Real Time Clock 

0:n Payload not used

Get Real Time Clock Phone to Watch, Phone to Watch

O
p

ti
o

n
 B

it

0:7 Option Bits Not Used

P
a

y
lo

a
d

 B
y

te
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3.3.9 Get Real Time Clock Response 

0 Off
1 On
0 MM/DD
1 DD/MM

2 Month 1-12

3 Day of Month 1-31

4

9 Month and Date Format

Day of Week 0-6

5 Hour 0-24

6 Minute 0-59

7 Second 0-59

8 12/24 Hour

Get Real Time Clock Response Phone to Watch, Watch to Phone

O
p

ti
o

n
 B

it

0:7 Option Bits Not Used

P
a

y
lo

a
d

 B
y

te

0 MSB of Year 4 most significant bits of a 12 bit value

1 LSB of Year 8 least significant bits of 12 bit year

 

 

3.3.10 Status Change Event 

When the watch changes modes or some other important status change, this message broadcasts that change so the 
remote device can stay synchronised. 

Status Change Event Watch to Phone

O
p

ti
o

n
 B

it 0:3 Mode Select
See Display 

Table Event is for this Mode.

4:7 Reserved

P
a

y
lo

a
d

 B
y

te

0 Status Change Event
See Status 

Change Event 
Table

 

0 Reserved
1 Mode Change
2 Display Timeout

3-255 Reserved

Status Change Events
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3.3.11 Button Press 

When enabled by the ConfigureButton Command, this message is sent when a configured button is pressed. 

 

 

3.3.12 Write Buffer 

Each mode has two buffers.  One is the Draw Buffer and the other is the Active Buffer.  All writes occur to the 
Draw Buffer. When the host wants to switch buffers then it must send the Activate Buffer message. When the host 
wants to update the screen it must send the Update Display command. 

0 Two lines of data in message
1 One line of data in message

First row of data to copy into display buffer

0-95 Index of second row to copy into the display buffer

Reserved

O
p

ti
o

n
 B

it

0:3 Mode Select

5:7 Reserved

Write Buffer Phone to Watch

See Mode 
Table

Write one or two lines to the Draw buffer of the selected 
mode.

15:26 Line B Second row of data to copy into display buffer 
(optional)

P
a

y
lo

a
d

 B
y

te

0 Row Select A 0-95 Index of first row to copy into the display buffer

1:12 Line A

4 Number of Lines

14 Row Select B

13 Reserved

 

0 Idle
1 Application
2 Notification
3 Scroll

5-15 Reserved

Mode Select
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3.3.13 Configure Watch Mode 

 

Bit 0 Switch A Mask
Bit 1 Switch B Mask
Bit 2 Switch C Mask
Bit 3 Switch D Mask
Bit 4 Reserved
Bit 5 Switch E Mask
Bit 6 Switch F Mask
Bit 7 Pull Switch

Button Select

 

 

3.3.14 Configure Idle Buffer System Reserve Area 

When 0, the watch puts time, date, and system data on the top 30 lines of the Idle display in the digital watch. No 
effect on the analog watch. 
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3.3.15 Update Display (Change Mode) 

The watch will change to the selected mode.  The selected mode’s active buffer will be drawn onto the LCD. 

 

3.3.16 Load Template 

Load a template into the Draw Buffer for the selected display. 

0 Write '0' to each pixel in buffer
1 Write '1' to each pixel in buffer
2 Reserved
3 Reserved
4 Reserved

5-255 Reserved

0:3 Mode Select
See Mode 

Table
Template will be loaded into selected mode's Display 
buffer

4:7 Reserved

P
a

y
lo

a
d

 B
y

te

0 Template Select

Load Template Phone to Watch

O
p

ti
o

n
 B

it
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3.3.17 Enable Button 

Any button can be configured to send system messages that can perform watch functions. An example of this is to 
setup a button that will send a system message to turn on the LED light of the LCD display. Each button in each 
mode can be configured separately. 

The remote device can use the Enable Button message to remotely setup replacement actions for different button 
presses. The Read Button Configuration Command can be used to read the current button state so that it can be 
restored later. 
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3.3.18 Disable Button 

 

 

3.3.19 Read Button Configuration 
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3.3.20 Read Button Configuration Response 

 

A button is masked when the bit location is a one (1). When it is masked, no message will be sent. The immediate 
button press type is used when an action should occur before the button is released. An example of this is the LED 
button. 

 

3.3.21 Low Battery Warning Message 

 

 



 

Revision PR-A July 4, 2011 

MetaWatch_HostMessageInterface_Prerelease_A 20 of 20 

 

3.3.22 Low Battery Bluetooth Off Message 

 

 

3.3.23 Read Battery Voltage 

 

 

3.3.24 Read Battery Voltage Response 

 


