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Input voltage: 6-24V nominal, 30V absolute max.

Output current: Up to 12A continuous per channel. Peak loads neaypbto 25A per
channel for a few seconds. These ratings are patinoltages up to 18v in still air without
additional heatsinking.

5V switching BEC: Up to 1A continuous and 1.5A peaks across theeerainge of input
voltages.

Recommended power sources are:
- 510 18 cells NiMH or NiCd
2s to 6s lithium ion or lithium polymer. Sabertootiotor drivers have a lithium
battery mode to prevent cell damage due to ovehdige of lithium battery
packs.
6v to 24v lead acid
6v to 24v power supply (when in parallel with atahle battery).

Dimensions:
Size: 2.5"x 2.95" x .6" 64 x 75 x 16mm
Weight: 2.20z




Features

Mixed and independent options:

Sabertooth features mixed modes designed espefmallijfferential drive robots, where two
motors provide both steering and propulsion. b &las independent options in all operating
modes. This is useful for if you have two motorgdatrol, but they aren’t necessarily being
used to drive a differential drive robot. The mstdo not need to be matched or even similar, as
long as they both are within Sabertooth’s operdimgs.

Synchronous regenerative drive:

Going one step farther than just regenerative hrglka Sabertooth motor driver will return
power to the battery any time a deceleration oromaversal is commanded. This can lead to
dramatic improvements in run time for systems #t@p or reverse often, like a placement robot
or a vehicle driving on hilly terrain. This drivelseme also saves power by returning the
inductive energy stored in the motor windings te llattery each switching cycle, instead of
burning it as heat in the motor windings. This negart-throttle operation very efficient.

Ultra-sonic switching frequency:

Sabertooth 2x12 features a PWM frequency of 32kHhch is well above the maximum
frequency of human hearing. Unlike some other mdtivers, there is no annoying whine when
the motor is on, even at low power levels.

Thermal and overcurrent protection:
Sabertooth features dual temperature sensors anduskent sensing. It will protect itself from
failure due to overheating, overloading and mohmrts.

Easy mounting and setup:

Sabertooth has screw terminals for all inputs amtguds. There are four mounting holes, which
accept 4-40 screws. Mounting hardware is incluéddidoperating modes and options are set
with DIP switches — there are no jumpers to streggth or lose. No soldering is required.

Compact size:

Sabertooth utilizes surface mount constructionrtwigle the most power from a compact
package. Its small size and light weight mean yaxelmore space for cargo, batteries, or can
make your robot smaller and more nimble than thepsgdition.

Carefree reversing:

Unlike some other motor drivers, there is no needife Sabertooth to stop before being
commanded to reverse. You can go from full forwiarchediately to full reverse or vice versa.
Braking and acceleration are proportional to theamh of reversal commanded, so gentle or
rapid reversing is possible.

Many operating modes:

With analog, R/C and serial input modes, as wetl@ens of operating options, the Sabertooth
has the flexibility to be used over and over, eastyour projects grow more sophisticated. Yet it
is simple enough to use for your first robot projec



Hooking up the Sabertooth motor driver

All connections to the Sabertooth are done witlewderminals. This makes it easy to set up and
reconfigure your project. If you've never used scterminal connections before, here is a quick

overview.
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Step 2:With a small screwdriver, turn the tg
screw counter-clockwise until it stops gentl

Step 1: Strip the wire which you are using
approximately ¥4” The wires may be 14

gauge to 30 gauge
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eStep 4: Turn the top screw clockwise until
you encounter resistance, then tighten the

screw firmly. Pull on the wire gently to
ensure that it is secured.

Step 3:Insert the stripped portion of the wir
into the opening in the screw terminal




Motorl Terminals

Motor 1 is connected to terminals M1A and
M1B as shown below. If the motor runs in
the opposite way that you want, you may
reverse the motor wires to reverse rotation.

Motor 2 is connected to terminals M2A and
M2B.

The motrs connect to t

M2A/B

Signal Input Terminals
S1 and S2

The input signals that control the Sabertoot
are connected to terminals S1 and S2. If yqu
are running in analog mode, it is important o
have both the signal connected before

applying power to the device. Otherwise, the _
motors may start unexpectedly. L—

The input signals connect to terminal S1 and/or $2

Battery Terminals
B+ and B-

The battery or power supply is connected tg
terminals B- and B+. B- connects to the
negative side of the battery (usually black.) >
B+ connects to the positive side of the battery
(usually red or yellow.) It is usually best to \

connect the battery through a connector [ The battery connects to terminals B+ and B-
instead of directly to the motor driver. This
makes it easy to unplug the battery for charging, grevents plugging in the battery backwards.

Warning! Be very careful to wire and plug in the batery and
connector correctly. Connecting the battery backwads will destroy
the Sabertooth and will void the warranty,



Power terminals
OV and 5V

The OV and 5V connections ar|
used to power and interface to
low-power control circuits.

The 5V connection is a 5v
poweroutput. The 2x12

utilizes alA switching BECt0 [ The 5V terminal can be used to power loads totatimgnore
power the onboard electronics| than 1A, like a potentiometer or a radio receivet a servo
as well as to provide power t0 | o two. The OV signal must be connected to the mraaf the

your receiver and up to 4 device generating the input signal.
standard analog servos. You

can power anything that requires 5V straight frowa $abertooth 2x12. There is no need for an
external BEC unless you need more than 1 Amp! BEBE will work at full rated output
throughout the Sabertooth’s operating voltage rangau can use the BEC at full capacity
whether you are running 7V or 24V in!

The OV connection is the signal ground for the $@alo¢h. In order to receive input signals
correctly, it must be connected to the ground efdbavice sending the signals.

Using the OV and 5v connections to power a radieiker in R/C mode and potentiometer in
analog mode is shown in Figures 2.1 and B .you are using multiple Sabertooths running
from the same radio receiver, only one should hdke 5v line connectedYou can either take
the red lead out of the connection housing orgliptthe wire with a pair of cutters.

ng arece

] > I (5
Figure 2.1: Analog input using a potentiometey Figure 2.2: R/C input usi iver powered

powered from terminal 5V from terminal 5V




Status and Error LEDs

Sabertooth 2x12 has three indicator LEDs.

The green LED marked Statusl is used to
communicate various information about the
current state. In most cases Statusl acts as a
power indicator. In R/C mode, it glows dimly if
there is no RC link present and brightly if therg
is an RC link.

The green LED marked Status2 is used in
lithium mode. It blinks to indicate the number of
lithium cells detected. Also, when Status2 and
Error are flashing at the same time, and you are
experiencing no output from the motors, the unit

is displaying low voltage mode. Charge your

Statusl LED on

batteries first, and if that does not work, youl wéed a larger battery. Keep in mind that when

a lot of current is pulled from a battery, the agk will drop. The more depleted the battery, the
worse the voltage drop. The Sabertooth will hblkel winit in the error state for longer than the

battery voltage drops. This is to stop the umirfrstuttering and gives the user enough time to

diagnose the flashing LEDs.

The red Error LED illuminates if the Sabertooth dagtected a problem. It will light if the driver

has shut down due to overheating or overcurrent.

Mounting your Sabertooth 2x12

The Sabertooth is supplied with four mounting holdsese
can be used to attach it to your robot. The cemtktise
mounting holes form a 1.5” x 2” rectangle. The lschee
.125 inches in diameter. The proper size screwdigla
round head machine or wood screw. Four 5/8” long
machine screws and nuts are included.

If your robot or device is constructed from insurgt
materials such as wood or plastic, it may be necgds
mount the Sabertooth on standoffs to allow airtoutate.
This is shown in Figure 2.3

If your robot or device is constructed from metiais
usually better to attach the bottom heat spreaidireo
Sabertooth directly to the frame, without standofisis
will allow your frame to act as a heat sink and wé@use
the Sabertooth to run cooler. If your chassigoaigded,
you must insulate the heatsink from the chasslkss i6
shown in Figure 2.4

Figure 2.3: Mounted to a wood
frame using standoffs

Figue 2.4: Mounted directly t0
metal frame
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Operating Modes Overview

Mode 1: Analog Input

Analog input mode takes one or two analog inputsuses those to set the speed and direction
of the motor. The valid input range is Ov to 5visTimakes the Sabertooth easy control using a
potentiometer, the PWM output of a microcontro{l&ith an RC filter) or an analog circuit.
Major uses include joystick or foot-pedal contrdlleehicles, speed and direction control for
pumps and machines, and analog feedback loops.

Mode 2: R/C Input

R/C input mode takes two standard R/C channelsiaad those to set the speed and direction of
the motor. There is an optional timeout setting.ewhmeout is enabled, the motor driver will
shut down on loss of signal. This is for safety em@revent the robot from running away should
it encounter interference and should be usedafi#oris being used to control the driver. If
timeout is disabled, the motor driver will continwedrive at the commanded speed until another
command is given. This makes the Sabertooth easyaidace to a Basic Stamp or other low-
speed microcontrollers.

Mode 3: Simplified serial.

Simplified serial mode uses TTL level RS-232 sedlatih to set the speed and direction of the
motor. This is used to interface the Sabertooth RLC or microcontroller. If using a PC, a level
converter such as a MAX232 chip must be used. ASBBTL serial converter is also a viable
option for the PC. The baud rate is set via DIRtdveis. Commands are single-byte. There is
also a Slave Select mode which allows the use dipteiSabertooth 2x12 from a single
microcontroller serial port.

Mode 4: Packetized serial

Packetized serial mode uses TTL level RS-232 seat to set the speed and direction of the
motor. There is a short packet format consistingroaddress byte, a command byte, a data byte
and a 7 bit checksum. The baud rate is set to Bg@iefault. See “Baud Rate Selection” later in
this guide for information on changing the baueratddress bytes are set via DIP switches. Up
to 8 Sabertooth motor drivers may be ganged togeiha single serial line. This makes
packetized serial the preferred method to interfaatiple Sabertooths to a PC or laptop.
Because Sabertooth uses the same protocol as Ben$yngle motor drivers, both can use used
together from the same serial master.



Lithium cutoff

Switch 3 of the DIP switch block selects lithiuntafd. If
switch 3 is in the down position as shown the Salo¢hn
will automatically detect the number of seriesilith cells
at startup, and set a cutoff voltage of 3.0 voéisqell. The
number of detected cells is flashed out on theuSthED.
If the number of cells detected is too low, youttéxy is in
a severely discharged state and must be chargetebef

Lithium Cutoff enabled

operation. Failure to do so may cause damageetbdtiery pack. When 3.0V per cell is

reached, the Sabertooth will shut down, preverdergage to the battery pack. This is necessary

because a lithium battery pack discharged below (3¢0 cell will lose capacity and batteries

discharged below 2.0v per cell may not ever reahdrghium cutoff mode may also be useful to
increase the number of battery cycles you can genwunning from a lead acid battery in non-
critical applications. Because the system will cond to draw some power, even with the motor
shut down, it is important to unplug the battegnirthe Sabertooth promptly once the cutoff is

reached when using lithium batteries. If the Sadweht is being run from NiCd, NiMH or
alkaline batteries, or from a power supply, swiscshould be in the up position.




Mode 1: Analog Input

Analog input mode is selected by setting switchasd 2 to the UP position. Switch 3 should be
either up or down, depending on the battery typegoesed. Inputs S1 and S2 are configured as
analog inputs. The output impedance of the sigiealsnto the inputs should be less than 10k
ohms for best results. If you are using a potengi@mto generate the input signals, a 1k, 5k or
10k linear taper pot is recommended. In all casesnalog voltage of 2.5V corresponds to no
movement. Signals above 2.5V will command a forwaadion and signals below 2.5V will
command a backwards motion.

There are three operating options for analog inplaese are selected with switches 4, 5 and 6.
All the options can be used independently or in @mybination.

Switch 4: Mixed Mode

If switch 4 is in the UP position, the Sabertooxi2is in
Mixed mode. This mode is designed for easy steering of
differential-drive vehicles. The analog signal fetb S1
controls the forward/back motion of the vehicled éine
analog signal fed into S2 controls the turning monf the
vehicle. If Switch 4 is in the DOWN position, the
Sabertooth 2x12 is in Independent mode. In Indepetchode, the signal fed to S1 directly
controls Motor 1 (outputs M1A and M1B) and the sibfed to S2 controls Motor 2.

Switch 4: Mixed or independent

Switch 5: Exponential response |
CTS
o - . mEE e B
If switch 5 is in the DOWN position, the responsertput . =
signals will be exponential. This softens contrauand the 2 3 S ©
zero speed point, which is useful for control ofileées - w e e v
with fast top speeds or fast max turning rateswitch 5 is
in the UP position, the response is linear. Switch 5: Exponential response

Switch 6: 4x sensitivity

If switch 6 is in the UP position, the input sigmahge is
from Ov to 5v, with a zero point of 2.5v.

If switch 6 is in the DOWN position, 4x sensitivityode is
enabled. In this mode, the input signal rangeamfr
1.875V to 3.125V, with a zero point of 2.5v. Thesuseful
for building analog feedback loops Switch 6: 4x sensitivity




NOte On USIng flltered PWM In Analo Low pass filter for using PWM in Analog Mode

MOde PWM out —M\}\(;I\‘/\A——I_—)To S1

=L

Microcontrollier

If you are using a filtered PWM signal from a
microcontroller to generate the analog voltageRAD filter
with component values 10k ohms and at least .1uf is
recommended as shownkigure 4.1.Using a larger value Figure 4.1: Filtered PWM
filter capacitor such as 1uf or 10uf will resultamoother
motor operation, at a cost of slower transient@asp. A PWM frequency higher than 1000Hz is
recommended.




Mode 2: R/C Input

R/C input mode is used with a standard hobby Redintrol transmitter and receiver, or a
microcontroller using the same protocol. R/C maselected by setting switch 1 to the DOWN
position and switch 2 to the UP position. If rurgniinom a receiver, it is necessary to obtain one
or more servo pigtails and hook them up accordinfiggure 5.1. If using a receiver pack, do not
connect power to the 5V line of the Sabertooth bsedhe maximum voltage it can tolerate is
6V.

" AN

Figure 5.1: R/C connection

There are three operating options for R/C modesé laee selected with switches 4, 5 and 6.

Switch 4: Mixed Mode

When Switch 4 is in the UP position, Mixed mode is
selected. In this mode, the R/C signal fed to thenput
controls the forward/backwards motion of the vehidihis
is usually connected to the throttle channel oistéopgrip
transmitter, or the elevator channel of a duakstic
transmitter. The R/C signal fed to the S2 inputtaza the R/C Mixed or Independent
turning of the vehicle.

When switch 4 is in the DOWN position, Independaote is selected. In this mode, the signal
fed to the S1 input directly controls Motor 1 (MBAd M1B) and the signal fed to S2 controls
Motor 2.

Switch 5: Exponential response

CTS
If switch 5 is in the UP position, the responsknsar. | a®”
If switch 5 is in the DOWN position, the responsernput S -
signals will be exponential. This softens contrauad the 23 5 6
zero speed point, which is useful for control ofircées - " U w e

with fast top speeds or fast max turning rates.

Exponential mode enabled




Switch 6: R/C Mode/Microcontroller
mode select

If switch 6 is in the UP position, then the Sabettas in
standard R/C mode. This mode is designed to bewigkd
a hobby-style transmitter and receiver. It autooadiy
calibrates the control center and endpoints to meed
stick usage. It also enables a Timeout Failsafé;hill Microcontroller mode selected
shut down the motors if the Sabertooth stops rauogiv
correct signals from the receiver.

If switch 6 is set in the DOWN position, then Micomtroller mode is enabled. This disables the
Timeout Failsafe and auto-calibration. This meduas the Sabertooth will continue to drive the
motor according to the last command until anotleenmand is given. If the control link is
possible unreliable — like a radio - then this bardangerous due to the robot not stopping.
However, it is extremely convenient if you are cotling the Sabertooth from a microcontroller.
In this case, commanding the controller can be datteas little as three lines of code.

Output_High(Pin connected to S1)

Delay(1000us to 2000us)
Output_Low(Pin connected to S1)

A note on certain microprocessor receivers

Some receivers, such as the Spektrum AR6000, wiiiud servo pulses before a valid
transmitter signal is present. This will cause $ladertooth to autocalibrate to the receiver’s
startup position which may not correspond to th@erestick position, depending on trim
settings. This may cause the motors to move slosvlgn when the transmitter stick is centered.
If you encounter this, either consult your recein@mnual to reprogram the startup position, or
adjust your transmitter trims until the motors stopving. As a last resort, you can enter R/C
microcontroller mode which will disable Sabertosthutocalibration.



Mode 3: Simplified Serial Mode

Simplified serial uses TTL level single-byte sedammands to set the motor speed and
direction. This makes it easy to interface to noorrollers and PCs, without having to
implement a packet-based communications protodwipl#ied serial is a one-direction only
interface. The transmit line from the host is carted to S1. The host’s receive line is not
connected to the Sabertooth. Because of this, pheiltirivers can be connected to the same serial
transmitter. If using a true RS-232 device like@G$serial port, it is necessary to use a level
converter to shift the —10V to 10V rs-232 leveldhe Ov-5v TTL levels the Sabertooth is
expecting. This is usually done with a Max232 tgh@. If using a TTL serial device like a
microcontroller or a USB-to-TTL serial convertdretTX line of the microcontroller may be
connected directly to S1.

Because Sabertooth controls two motors with ong® tharacter, when operating in Simplified
Serial mode, each motor has 7 bits of resolutiemdsg a character between 1 and 127 will
control motor 1. 1 is full reverse, 64 is stop a2d is full forward. Sending a character between
128 and 255 will control motor 2. 128 is full reser 192 is stop and 255 is full forward.
Character 0 (hex 0x00) is a special case. Sentiagharacter will shut down both motors.

Baud Rate Selection

Simplified Serial operates with an 8N1 protocol d&#a bytes, no parity bits and one stop bit.
The baud rate is selected by switches 4 and 5 fhenfiollowing 4 options:
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19200 Baud: 01x01x 38400 Baud: 01x11x

What baud rate to use is dependent on what yourchosprovide and the update speed
necessary. 9600 baud or 19200 baud is recommexsdibe best starting points. If
communication is unreliable, decrease the baud ifatemmunications are reliable, you may
increase the baud rate. The maximum update spetee@abertooth is approximately 2000
commands per second. Sending characters fastetttisanill not cause problems, but it will not
increase the responsiveness of the controllerreithe

The baud rate may be changed with power on by ¢hgrige DIP switch settings. There is no
need to reset or cycle power after a baud rategehan

There are 2 operating options for Simplified Sesalected by the position of Switch 6.



Option 1: Standard Simplified Serial
Mode

Serial data is sent to input S1. The baud ratelected
with switches 4 and 5. Commands are sent as Soyibs.
Sending a value of 1-127 will command motor 1 Segdi

Standard Simplified Serial

value of 128-255 will command motor 2. Sending le&af O will shut down both motors.

Option 2: Simplified Serial with Slave
Select

This mode is used when it is desirable to haveipialt
Sabertooth motor drivers running from the sameakeri
transmitter, but you do not wish to use packetieal. A
digital signal (Ov or 5v) is fed to the S2 inpuhigis
controlled by the host microcontroller. If the sagjon S2 is

Simplified Serialith Slave Selec

[

logic high (5v) when the serial command is serg,dhver will change to the new speed. If the
signal on S2 is not high when the command is $kety command will be ignored. Pseudo-code
demonstrating this is shown below. After sendingglgnal, allow about 50 us before
commanding the Slave Select line to a logic LOVdItow time for processing. A hookup
diagram and example pseudo-code are showdagures 6.2and6.3.

//set controller 1's speed

Output_High (S2 pin on controller 1)
USART_TX(controller 1 speed, 0 to 255
Delay_us(50)

Output_Low (S2 pin on controller 1)

//set controller 2’s speed

Output_High (S2 pin on controller 2)
USART_TX(controller 2 speed, 0 to 255
Delay_us(50)

Output_Low (S2 pin on controller 2)

Figure 6.2: Hookup for Slave Select Figure 6.3: Pseudocode for Slave Selec




Mode 4: Packetized Serial Mode

Packetized Serial uses TTL level multi-byte ses@hmands to set the motor speed and
direction. Packetized serial is a one-directioly amterface. The transmit line from the host is
connected to S1. The host’s receive line is noheoted to the Sabertooth. Because of this,
multiple Sabertooth 2x12 motor drivers can be coteteto the same serial transmitter. It is also
possible to use SyRen and Sabertooth motor driegether from the same serial source, as well
as any other serial device, as long as it willamton the packets sent to the Sabertooth. If using
a true RS-232 device like a PC’s serial port, iiesessary to use a level converter to shift the —
10V to 10V RS-232 levels to the OV to 5V TTL. Paiiked serial uses an address byte to select
the target device.

Packet Overview

The packet format for the Sabertooth consists adaress byte, a command byte, a data byte
and a seven bit checksum. Address bytes have gaba¢er than 128, and all subsequent bytes
have values 127 or lower. This allows multiple tyj@é devices to share the same serial line.

An example packet and pseudo-code to generate gh@wn inFigures 7.1and7.2

void DriveForward(char address, char speed)
Packet
Address: 130 Putc(address);
Command : 0 Putc(0);
Data: 64 Putc(speed);
Checksum: 66 Putc((address + 0 + speed) & 127);
}
Figure 7.1: Example 50% forward Figure 7.2: Pseadedo generate 7.1

Baud Rate Selection

Packetized Serial operates with an 8N1 protocobtlatd bytes, no parity bits and one stop bit.
The baud rate is set @00 baudfrom the factory. This value can be changed byis® the
proper baud rate selection packet once the unipbagred on. Changed baud rates will be
active after a power cycle. Once you set it,aystthat way until you change the rate again. See
the ‘Setting Commands’ page for further detailshow to change the baud rate.



Address Byte Configuration

Address bytes are set by switches 4, 5 and 6. Addsestart at 128 and go to 135. The switch
settings for the addresses are shown in the ckeéoivb

Address: 128 Address: 129
Address: 130 Address: 131
Address: 132 Address: 133

Address: 134 Address: 135




Commands

The command byte is the second byte of the padkete are four possible commands in
packetized serial mode. Each is followed by one loytdata

0: Drive forward motor 1 (decimal 0, binary 0b00000000, hex 0h00)

This is used to command motor 1 to drive forwardli?Vdata is 0-127 for off to full forward
drive. If a command of O is given, the Sabertootlhgo into power save mode for motor 1 after
approximately 4 seconds.

1: Drive backwards motor 1(decimal 1, binary 0b00000001, hex 0h01)

This is used to command motor 1 to drive backwavddid data is 0-127 for off to full reverse
drive. If a command of O is given, Sabertooth wdlinto power save mode for motor 1 after
approximately 4 seconds.

2: Min voltage (decimal 2, binary 0b00000010, hex 0h02)

This is used to set a custom minimum voltage ferlthttery feeding the Sabertooth. If the
battery voltage drops below this value, the outpilitshut down. This value is cleared at startup,
so much be set each run. The value is sent inlt2Znavpements with a command of zero
corresponding to 6v, which is the minimum. Valatalis from 0 to 120. The function for
converting volts to command data is

Value = (desired volts-6) x 5

3: Max voltage (decimal 3, binary 000000011, hex 0h03)

This is used to set a custom maximum voltage. Uf @ using a power supply that cannot sink
current such as an ATX supply, the input voltagk nge when the driver is regenerating
(slowing down the motor) Many ATX type suppliesivgihut down if the output voltage on the
12v supply rises beyond 16v. If the driver det@ctsnput voltage above the set limit, it will put
the motor into a hard brake until the voltage drop®w the set point again. This is inefficient,
because the energy is heating the motor insteaetbfrging a battery, but may be necessary.
The driver comes preset for a maximum voltage &f.30he range for a custom maximum
voltage is Ov-25v. The formula for setting a custm@ximum voltage is

Value = Desired Volts*5.12

If you are using any sort of battery, then thisas a problem and the max voltage should be left
at the startup default.

4: Drive forward motor 2 (decimal 4, binary 0b00000100, hex 0h04)

This is used to command motor 2 to drive forwardlid/data is 0-127 for off to full forward
drive. If a command of 0 is given, the Sabertootlhgo into power save mode for motor 2 after
approximately 4 seconds.

5: Drive backwards motor 2 (decimal 5, binary 0000000101, hex 0h05)

This is used to command motor 2 to drive backwavdéid data is 0-127 for off to full reverse
drive. If a command of O is given, the Sabertaeithgo into power save mode after
approximately 4 seconds.



6: Drive motor 1 7 bit (decimal 6, binary 0b00000110, hex 0h06)

This command is used to drive motor 1. Insteadhefstandard commands 0 and 1, this one
command can be used to drive motor 1 forward oeverse, at a cost of lower resolution. A
command of 0 will correspond to full reverse, armbenmand of 127 will command the motor to
drive full forward. A command of 64 will stop theotor.

7: Drive motor 2 7 bit (decimal 7, binary 000000111, hex 0h07)

This command is used to drive motor 2. Insteadhefstandard commands 4 and 5, this one
command can be used to drive motor 1 forward oeverse, at a cost of lower resolution. A
command of 0 will correspond to full reverse, ammbenmand of 127 will command the motor to
drive full forward. A command of 64 will stop theotor.

Mixed mode commands

Sabertooth can also be sent mixed drive and tumm@nds. When using the mixed mode
commands, please note that the Sabertooth requatiesdata for both drive and turn before it

will begin to operate. Once data for both has lma, then each may be updated as needed, it is
not necessary to send both data packets each timeiyh to update the speed or direction. You
should design your code to either use the indepgraddhe mixed commands. Switching

between the command sets will cause the vehidéoio until new data is sent for both motors.

8: Drive forward mixed mode (decimal 8, binary 000001000, hex 0h08)
This is used to command the vehicle to drive fodhiarmixed mode. Valid data is 0-127 for off
to full forward drive.

9: Drive backwards mixed modedecimal 9, binary 0b00001001, hex 0h09)
This is used to command the vehicle to drive baclsa mixed mode. Valid data is 0-127 for
off to full reverse drive.

10: Turn right mixed mode (decimal 10, binary 0000001010, hex Oh0a)
This is used to command the vehicle to turn righhixed mode. Valid data is 0-127 for zero to
maximum turning speed.

11: Drive turn left mixed mode (decimal 11, binary 0600001011, hex 0hOb)
This is used to command the vehicle to turn leftinixed mode. Valid data is 0-127 for zero to
maximum turning speed.

12: Drive forwards/back 7 bit (decimal 12, binary 0b00001100, hex OhOc)
This is used to command the vehicle to move forearmbackwards. A command of O will
cause maximum reverse, 64 will cause the vehicttdp, and 127 will command full forward.

13: Turn 7 bit (decimal 13, binary 0b00001101, hex 0h0d)

This is used to command the vehicle turn righted A command of 0 will cause maximum left
turn rate, 64 will cause the vehicle to stop tugnimnd 127 will command maximum right turn
rate.



Setting Commands

Several parameters of the Sabertooth 2x12 candregeld using Packetized Serial mode. Some
of these changes persist when the unit is powegdyahd some persist when it is switched to
other modes.

14: Serial Timeout(decimal 14, binary 0000001110, hex OhOe)

This setting determines how long it takes for tretandriver to shut off if it has not received a
command recently. Serial Timeout is off by defaalcommand of O will disable the timeout if
you had previously enabled it. The timeout scalasifiper 100ms of timeout, so a command of
10 would make a timeout of 1000ms. This settingsahae persist through a power cycle or in
any mode other than Serial.

15: Baud Rate(decimal 15, binary 0000001111, hex 0hOf)

This value remains until it is changed and doesigethrough a power cycle. The values are:
1: 2400 baud

2: 9600 baud (default)

3: 19200 baud

4: 38400 baud

16: Ramping(decimal 16, binary 0b00010000, hex 0h10)

This adjusts or disables the ramping feature faamthe Sabertooth 2x50. This adjustment
applies to all modes, even R/C and analog modaiegabetween 1 and 10 &ast Ramp
values between 11 and 20 &lew Ramp values between 21 and 80 émeermediate Ramp.
Fast Rampingis a ramp time of 256/(~1000xCommand value). Ram is the delay between
full forward and full reverse speed.

1: 1/4 second ramp (default)

2:1/8 second ramp

3: 1/12 second ramp

Slow and Intermediate Rampingare a ramp time of 256/[15.25x(Command value } 10)
SeeFigures 8.1 and 8.4n the Appendix for a graph of values.

17: Deadband(decimal 17, binary 0b00010001, hex 0h11)

This determines the extent of the Sabertooth’s lolead — the range of commands close to
“stop” that will be interpreted as stop. This gegtapplies to all modes and persists through a
power cycle. The commands range from 0 to 127 beddrmula is as follows:

127-command < motors off < 128+command

Thus, a command of 3 would shut the motors off wjgked commands between 124 and 131.

A command of 0 sets the deadband to its defaulghwis 124 < off < 131 in serial mode.



Checksum

To prevent data corruption, each packet is terrathatith a checksum. If the checksum is not
correct, the data packet will not be acted upore direcksum is calculated as follows:

Checksum = address byte + command byte + data byte

The checksum should be added with all unsigned Bteigers, and then ANDed with the mask
0b01111111 (decimal 127) in an 8 bit system.

Example of Packetized Serial

The following is an example function for commanding Dimension Engineering motor
drivers using Packetized Serial Moéegure 7.3shows an example hookup afigure 7.4
shows an example function.

void DriveForward(char address, char speed)

Putc(address);

Putc(0);

Putc(speed);

Putc((address + 0 + speed) & 127);

}

Figure 7.3: Packetized serial hookup Figure 7.4kP@zed Serial Function

Example: So in this function, if address is 130nawand is O (for driving forward), speed is 64,
the checksum should calculate as follows:

130+0+64 = 194

194 in binary is 0b11000010

0b11000010 & 0b01111111 = 0b01000010

Once all the data is sent, this will result in 8abertooth with address 130 driving forward at
roughly half throttle.

Emergency Stop

In Packetized Serial mode, the S2 input is conéduas an active-low emergency stop. It is
pulled high internally, so if this feature isn’'teded, it can be ignored. If an emergency stop is
desired, all the S2 inputs can be tied togethdhinguhe S2 input low will cause the driver to
shut down. This should be tied to an emergency lstbion if used in a device that could
endanger humans.



Appendix

Figure 8.1: Fast and Intermediate Ramp
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Figure 8.2: Slow Ramp
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