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

Output Current: Up to 10A/25A continuous. Peak loads may be ujbi®&/45A for a few
seconds. These ratings are for input voltages U@van still air without additional heatsinking.
For thermal, airflow and voltage rating chartsvJoltages over 18V see the back inside cover.

Recommended power sources are:
- 510 18 cells NiMH or NiCd
2s to 6s lithium ion or lithium polymer. SyRen miotirivers 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:
SyRen 10: SyRen 25:
Size: 1.4” x 2.25” x .55” Size: 24" x2.3" x .8"
Weight: 26g/.9 0z Weight: 55¢/1.90z




Features

Synchronous regenerative drive:

Going one step farther than just regenerative hrglka SyRen motor driver will return power to
the battery any time a deceleration or motor realesscommanded. This can lead to dramatic
improvements in run time for systems that stopegerse often, like a placement robot or a
vehicle driving on hilly terrain. This drive scherakso saves power by returning the inductive
energy stored in the motor windings to the batesgh switching cycle, instead of burning it as
heat in the motor windings. This makes part-theatiperation very efficient.

Ultra-sonic switching frequency:

SyRen 10 and Syren 25 feature a PWM frequency kifi32which 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:
SyRen 10 and Syren 25 feature dual temperatur@iseasd overcurrent sensing. It will protect
itself from failure due to overheating, overloadengd short circuits.

Easy mounting and setup:

SyRen has screw terminals for all inputs and ostpliiere 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:

SyRen utilizes surface mount construction to prextte most power from a compact package.
Its small size and light weight mean you have nsp&ce for cargo, batteries, or can make your
robot smaller and more nimble than the competition.

Carefree reversing:

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

Many operating modes:

With analog, R/C and serial input modes, as wetl@aens of operating options, the SyRen has
the flexibility to be used over and over, even asnprojects grow more sophisticated. Yet it is
simple enough to use for your first project.

Diff-drive modes:

Diff-drive analog and R/C modes allow for easy Katyle” steering, without having to
purchase an external mixer, while maintaining thgilbility of single motor drivers. All that is
necessary is to feed the same drive and turn sigrtalo properly configured drivers.



Hooking up the SyRen motor driver

All connections to the SyRen are done with

reconfigure your project. If you've never used scterminal connections before, here is a quick
overview.

scramiigals. This makes it easy to set up and

Step 1: Strip the wire which you are using
approximately %" The wires may be 14
gauge to 30 gauge

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

p

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

Step 4:Turn the top screw clockwise until

eyou encounter resistance, then tighten the
screw firmly. Pull on the wire gently to
ensure that it is secured.




Motor Terminals M1 and M2

The motor is connected to terminals M1 and
M2 as shown below. If the motor runs in the
opposite way that you want, you may reverse

the motor wires to reverse rotation.

Signal Input Terminals
S1 and S2

The input signals that control the SyRen are
connected to terminals S1 and S2. S1 is the
primary input, and must always be connecte
S2 is the secondary input, and may or may ndhe input signal connects to terminal S1 and
be connected, depending on which operatingsometimes S2

mode and options you have selected. If you

are running in analog mode, it is important to héneesignal wires to the motor driver connected
before applying power to the device. Otherwise nio¢or may start unexpectedly.

Battery Terminals
B+ and B

The battery or power supply is connectedtg =
terminals B- and B+. B- connects to the ==
negative side of the battery (usually black.)
B+ connects to the positive side of the batterg
(usually red or yellow.) Often it is convenien 1
to connect the battery through a connector |_The battery connects to terminals B+ and B-
instead of directly to the motor driver. This makesasy to unplug the battery for charging, and
prevents 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 SyRen and will void the warranty,



Power terminals
OV and 5V

The OV and 5V connections are used to pov
and interface to low-power control circuits.

The 5V connection is a 5v poweutput.

i ; The 5V terminal can be used to power small
This is useful for supplying power to low-

loads, like a potentiometer or a radio receiver.

fgdrf)r:teggi\\l/lgfs'i'rslg%@?:r?n?nogfgtlggztggoéaThe 0V signal must be connected to the groynd
[  mill i of the device generating the input signal.
supplying 100 milliamps if the source battery 9 9 put sig

is 12.6v or less. If the source battery is gretiten 12.6 volts, the 5v terminal is capable of
supplying 10 milliamps. If more power is needed,reeommend using a ParkBEC or SWO05 to
supply the needed 5V power to the rest of the robot

The OV connection is the signal ground for the SyRe order to receive input signals correctly,
it must be connected to the ground of the deviodisg the signals. 0V is internally connected
to B-.

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 2.2. Ifgi@uusing multiple SyRens running from the
same radio receiver, only one should have therfevdonnected.
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Figure 2.2: R/C input using a receiver powered fterminal 5V




Status and Error LEDs

The SyRen 10 and SyRen 25 have two indicator LEDs.
green LED marked status is used to communicatewsii
information about the current state. Its operatiepends
on the operating mode. For example, if a lithiurttdorst
pack is selected, the status LED blinks the nurobeells Status LED on
detected. Unless you are in lithium mode, the sth&D will usually remain off.

The Error LED illuminates if the SyRen has dete@gatoblem. It will light if the driver has shut
down due to a depleted battery or due to overhgalfiyou are using a NiCd or NiMH battery,
and commanding an acceleration causes the mojerktand the Error LED to flash on and off,
the battery is depleted.

Mounting your SyRen

The SyRen is supplied with four mounting holes. skhean
be used to attach it to your robot. The centetb®f
mounting holes form a 1.05” x 2" rectangle. Thedsohre
.125 inches in diameter. The proper size screwdigla
round head machine or wood screw. Four 1” long rimagch | =
screws and nuts are included.

-
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Figure 2.3: Mounted to a woo
frame using standoffs

If your robot or device is constructed from insurgt
materials such as wood or plastic, it is advisablese the
four included plastic standoffs to allow air toatitate. This
is shown in Figure 2.3

If your robot or device is constructed from metiis
usually better to attach the SyRen directly toftame,
without standoffs. This will allow your frame totaas a
heat sink and will cause the SyRen to run coolbis &
shown in Figure 2.4

Figure 2.4: Mounted directly to §
metal frame
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Operating Modes Overview

Mode 1: Analog Input

Analog input mode takes one or two analog inputkuses those to set the speed and direction
of the motor. The valid input range is Ov to 5visTimakes the SyRen easy to control using a
potentiometer, the PWM output of a microcontro{l®ith an R-C filter) or an analog circuit.
Major uses include joystick or foot-pedal contrdlkehicles, speed and direction control for
pumps and machines and analog feedback loops. Ehalso a Diff-Drive mixing mode which
takes two analog inputs for “tank style” steering.

Mode 2: R/C Input

R/C input mode takes one or two standard R/C cHaramel uses those to set the speed and
direction of the motor. R/C mode can be set up siagle input driver for robots and vehicles
that have steering wheels, as well as a 2-inputeniaddifferential drive steering. This combines
the ease of use of a dual motor driver with theilfiéity of a single motor driver. There is an
optional timeout setting. When timeout is enabtad,motor driver will shut down on loss of
signal. This is for safety and to prevent the rdbat running away should it encounter
interference and should be used if a radio is besegl to control the driver. If timeout is
disabled, the motor driver will continue to drivietlae commanded speed until another command
is given. This makes the SyRen easy to interfaeeBasic Stamp or other low-speed
microcontrollers.

Mode 3: Simplified serial.

Simplified serial mode uses TTL level RS-232 sedlitia to set the speed and direction of the
motor. This is used to interface the SyRen to aPRicrocontroller. If using a PC, a level
converter such as a MAX232 chip must be used. el Ipate is set via DIP switches.
Commands are single-byte, with 0 representingréydérse and 255 representing full forward.
There is also a Slave Select mode which allowsiigeof multiple motors from a single
microcontroller serial port.

Mode 4: Packetized serial

Packetized serial mode uses TTL level RS-232 séat to set the speed and direction of the
motor. There is a short packet format consistingro&ddress byte, a command byte, a data byte
and a 7 bit checksum. Packetized serial autombtidatects the transmitted baud rate based on
the first character sent, which must be 170. Askli®/tes are set via dip switches. Up to 8
SyRen motor drivers may be ganged together onghesserial line. This makes packetized serial
the preferred method to interface multiple SyRens PC or laptop.



Lithium cutoff:

Switch 3 of the DIP switch block selects lithiuntafd. If
switch 3 is in the down position as shown the SyR#in
automatically detect the number of series lithietiscat
startup, and set a cutoff voltage of 3.0 voltsqadl. The
number of detected cells is flashed out on theuSthED.
If the number of cells detected is too low, youttdxy is in
a severely discharged state and must be chargecebef
operation. Failure to do so may cause damageetbdttery pack. When 3.0V per cell is
reached, the SyRen will shut down, preventing datadhe battery pack. This is necessary
because a lithium battery pack discharged below 3D cell will lose capacity and batteries
discharged below 2.0v per cell may not rechargeer. d.ithium cutoff mode may also be useful
to increase the number of battery cycles you camvgen running from a lead acid battery in
non-critical applications. Because the system eafitinue to draw some power, even with the
motor shut down, it is important to unplug the eattfrom the SyRen promptly once the cutoff
is reached when using lithium batteries. If the &yks being run from NiCd, NiMH or alkaline
batteries, or from a power supply, switch 3 shdagdn the up position.

Lithium Cutoff enabled




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. Rememberroeaxi OV to the ground of your control
circuit.

There are 4 operating options for analog input.sétere selected with switches 4 and 5.

Option 1: Analog Bi-direction

CTS

A signal of 2.5 volts corresponds to the motor gein
stopped. Ov corresponds to full power reverse,5and
corresponds to full power forward mode. This isfulsir
direct bi-directional control of motors. There iseoinput, - - vy
which is connected to S1.
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Option 2: Analog One-direction

A signal of Ov corresponds to the motor being fully
stopped. 5v corresponds to full power forward. Tricgtor

acts single-direction only, and cannot be commarnded =

reverse. This is useful for fans, pumps, propekers other - - 4
single-direction only loads. There is one inputjakhs _
connected to S1 Analog One-direction mode

Option 3: Analog One-direction with

forward/reverse select on S2 e
11 &

A signal on S1 of Ov corresponds to the motor béitly &

stopped. 5v corresponds to full power. A secondaics = J

fed to S2. If the signal on S2 is greater thanvdlfs, the T T T T ¥ W

SyRen will drive the motor forward. If the signal 82 is : i i

less than 2.5 volts, the SyRen will drive the motor Analog One-direction mode with

backwards. The signal on S2 can be either an aségog! forward/reverse select on S2

or a digital signal. This is useful for oscillatifmpads that go back and forth at a preset speed, as
well as vehicles with a reverse selector switch.



Option 4: Analog Diff-
Drive Mix
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Diff-Drive Mix is used for robots -
and vehicles with tank style steering
using two SyRens. Two analog Analog Diff-Drive Right | Analog Diff-Drive Left
signals are fed into S1 and S2. The
signal fed into S1 is the forwards/back commandf(liveverse, 5v full forward, 2.5v stop) and
the signal fed into S2 is the turn command (Ov tight, 2.5v go straight, 5v turn left) These are
mixed inside the controller to command right arftiweneels. The right wheel should have
switch 6 in the UP position and the left wheel dddwave switch 6 in the DOWN position. This
mode is useful for controlling vehicles and robeith a joystick or playstation-style controller,
or a throttle pedal and steering wheel.

Switch 6: Analog motor reverse

Switch 6 reverses the direction of the motor driveall
analog operating modes except Diff-Drive Mix, iniahn
case it is the right/left select switch. This isr&imes
better than physically reversing the motor conmesj but
accomplishes the same thing.

Analog One-direction reverse

Note on using [ oo 5 pw out | "

filtered PWM z 1 : e

in Analog - il EEVOTR B | R TL 700V
S 1 <7 = =

M Od e Vad/sV 0.uF—T™ 3To 5V vddisv bk Y To 5V

Figure 4.1: Fast filtering Figure 4.2: Very smoéttering

If you are using a

filtered PWM signal from a microcontroller to geat the analog voltage, an R-C filter with
component values 10k ohms and at least .1uf iswaended as shown in Figure 4.1. This will
provide a fast response to changes in duty cyoléjsasuitable for PWM rates of 20+kHz.
Using a larger value filter capacitor such as 4Figure 4.2) will result in smoother motor
operation and greater efficiency. However, thediem response will be slower. This extra
capacitance is strongly recommended when usinges|l®WM frequencies — as low as 1kHz.
Tweaking the value of the capacitor to suit youlividual needs is safe way to optimize your
robot’s performance.



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 accordiniigure 5.1. If there are only motor drivers
being used it is acceptable to power the receivectlly from a SyRen as shown. If the system
also has to power servos or other 5v loads, wemmagend a ParkBEC or a receiver battery pack,
as shown in figure 5.2. If using a receiver packndt connect power to the 5V line of the

SyRen because the maximum voltage it can tolese¥®'i

m EENEES o [

A

Figure 5.1: R/C connection Figure 5.2: R/C withaakBEC

There are three operating modes for R/C. Thessedeeted with switches 4 and 5.

Option 1: Standard R/C mode

> ’ eTs
A standard R/C pulse is fed into S1. A 1500us pisigero " " EEBR
speed, a 1000 us pulse is full reverse and a 28@ilse is
full forward. Because different transmitter manudaers - SO B
use different default pulse widths, if it seemeljou are b A B B K
not getting full power, it may be necessary to @ase the
transmitter's ATV to 120%. Standard R/C Mode

Option 2: R/C Auto-Calibrate Mode

CTS

R/C Auto-Calibrate mode is used to interface to R/C
systems that do not use 1500us as their centet. poin
Examples are pistol-style transmitters with a “10/3 I
throttle and airplane style throttles where a srgjlection -
control is desired. In R/C auto-calibrate mode,bsition
the control stick is when the driver is poweredsitaken R/C Auto-Calibrate Mode
as the neutral point. During operation, the driwél detect
the minimum and maximum control inputs, and useelto set the control range. If the driver is
initialized with the control stick at either extrepthe driver will operate in single-direction
mode.
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Option 3: R/C Diff-
Drive Mix

i w .

[ I ]
4 5

]
=
6

R/C Diff-Drive Mix is used for
robots and vehicles with tank style
steering using two SyRen motor R/C Diff-Drive Right
drivers. Using this mode requires
two R/C channels to be fed into S1
and S2 of both controllers. This can
be accomplished with four servo

pigtails and two Y-Cables, or two * *
servo pigtails and some solder. The -
proper setup diagram is shown in
Figure 5.3 The channel fed into S1
is used for forward/reverse control,
and the channel fed into S2 is used
for steering control. Switch 5 is used | garr
to select the right or left wheels.

Figure 5.3: R/C Diff-Drive hookup

Switch 6: R/C Failsafe Timeout

In all the R/C modes, if switch 6 is set to the j3ition, -. .. ! [ ]
then Timeout Failsafe mode is active. This wilhgrihe

i . o G 5 6
motor to a stop if the servo signal is interrupt®dce

several valid control signals are sent, the moidrestart.
This is useful to prevent to robot driving await if . - -
encounters interference, drives out of range, thef R/C Failsafe Timeout Disabled
transmitter is inadvertently de-activated. Manyabtompetitions require this feature.

If switch 6 is set in the DOWN position, then Tinmeé-ailsafe mode is de-activated. This means
that the SyRen will continue to drive the motorading to the last command until another
command is given. If the control link is possibleeliable — like a radio - then this can be
dangerous due to the robot not stopping. Howeves extremely convenient if you are
controlling the SyRen from a microcontroller. Instkase, commanding the controller can be
done with as little as three lines of code.

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

This makes it easy to use R/C mode without havorggt up a repeating pulse stream. This is
most advantageous on controllers like Basic Stampgh don’t have the ability to perform
background tasks.



A note on certain microprocessor receivers

Some receivers, such as the Spektrum AR6000, wifiud servo pulses before a valid
transmitter signal is present. This will cause3y&en to autocalibrate to the receiver’s startup
position which may not correspond to the centekgtosition, depending on trim settings. This
may cause the motors to move slowly, even whetrémsmitter stick is centered. If you
encounter this, either consult your receiver matmagprogram the startup position, or adjust
your transmitter trims until the motors stop moviAg a last resort, you can enter R/C
microcontroller mode which will disable SyRen’s @edlibration.



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 SyRen. Because of this, multiples 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 levelghe Ov-5v TTL levels the SyRen is expecting.
This is usually done with a Max232 type chip. lingsa TTL serial device like a
microcontroller, the TX line of the microcontrolleray be connected directly to S1.

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

i eTS

aigpgvw aiafl
- S IR | SR |~ it R | TR
- - .- e w A L B L
2400 Baud

eTS

aifal
i W | S
- - .- - e w
19200 Baud 38400 Baud

What baud rate to use is dependent on what yourchosprovide and the update speed
necessary. 9600 baud or 19200 baud are recommesdbd best starting points. If
communication is unreliable, decrease the baud Iifatemmunications are reliable, you may
increase the baud rate. The maximum update spette@yRen 10 and SyRen 25 is
approximately 2000 commands per second. Sendingcteas faster than this will not cause
problems, but it will not increase the responsiasnaf the controller either.

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 Sefldlese are selected 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 0 will cause the motor to dfiue
forward, and sending a value of 255 will causentiwor to
drive reverse. A value of 127 will cause the matostop.

Option 2: Simplified Serial with Slave
Select

]
2
-

Standard Simplified Serial

This mode is used when it is desirable to haveipialt
SyRen 10 or 20s running from the same serial trétesm
but you do not wish to use packetized serial. Atdig
signal (Ov or 5v) is fed to the S2 input. This @ntrolled by
the host microcontroller. If the signal on S2 igihigh

(="

Simplified Serialith Slave Selec

[

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

GN
T

x 0

N

@ CZSISASAD @

@ CSISASAD @

Microcaontroller

Delay us(50)

BATT

Delay us(50)

| |

/Iset controller 1's speed
Output_High (S2 pin on controller 1)
USART_TX(controller 1 speed, 0 to 255)

Output_Low (S2 pin on controller 1)
/Iset controller 2’s speed

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

Output_Low (S2 pin on controller 2)

Figure 6.2: Hookup for Slave Select

Figure 6.3: Pseudocode for Slave Select




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 amerface. The transmit line from the host is
connected to S1. The host’s receive line is noheoted to the SyRen 10 or 20. Because of this,
multiple SyRens can be connected to the same senmamitter. If using a true RS-232 device
like a PC’s serial port, it is necessary to usevallconverter to shift the —10V to 10V rs-232
levels to the Ov-5v TTL. Packetized serial useaddress byte to select the target device. The
baud rate is selected automatically by sendindp#ueling character (170 in decimal, AA in hex)
before any commands are sent.

Packet Overview

The packet format for the SyRen 10 and 20 conefsas address byte, a command byte, a data
byte and a seven bit checksum. Address bytes haue greater than 128, and all subsequent
bytes have values 127 or lower. This allows mudtigibes of 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) & 0b01111111);
}
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 automatically calculated by trat Gharacter sent. This character must be 170
(binary 10101010) and must be sent before anylsEmmamunications are done. It is not possible
to change the baud rate once the bauding chatasdveen sent. The valid baud rates are 2400,
9600, 19200 and 38400 baud. Until the bauding dbtaras sent, the driver will accept no
commands and the green status light will stayliase note that the Syren 10 and SyRen 25
may take up to a second to start up after powappdied, depending on the power source being
used. Sending the bauding character during this pariod may cause undesirable results.
When using Packetized Serial mode, please allowad second delay between applying

power and sending the bauding character to the driers.



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

CTS

CTS

]
-

6
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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 (decimal 0, binary 0b00000000, hex 0h00)

This is used to command the SyRen 10 and 20 te dorward. Valid data is 0-127 for off to full
forward drive. If a command of 0 is given, the SgpReéll go into power save mode after
approximately 4 seconds.

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

This is used to command the SyRen 10 and 20 te dorward. Valid data is 0-127 for off to full
reverse drive. If a command of O is given, the &yRill go into power save mode after
approximately 4 seconds.

2: Min voltage (decimal 3, binary 0b0O0000011, hex 0h03)

This is used to set a custom minimum voltage ferlthttery feeding the SyRen 10 or 20. If the
battery voltage drops below this value, the outpilltshut down. This value is cleared at startup,
so much be set each run. The value is sent inlt2Znabpements 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 4, binary 0b00000100, hexh04)

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@etsnput 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 insteeecbfrging 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.



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 in an 8 bit system.

Example of Packetized Serial:

The following is an example function for commandagair of SyRen 10s or 20s using
Packetized Serial Mod€&igure 7.3shows an example hookup dfidure 7.4shows an
example function.

§ o Void DriveForward(char address, char speged)
E @ ZELSASAD @& @ CSISASAD @ PUtC(addreSS),
g Putc(0);
Putc(speed);
Putc((address + 0 + speed) & 0b01111111);
}
BATT
Figure 7.3: Packetized serial hookup Figure 7.4kP@zed Serial Function

Example: So in this function, if address is 130nowand 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 §yRen with address 130 driving forward at
roughly half throttle.

The SyRen’s 7 bit design is done this way to althffierent products that don’t use the same
protocol to live on the same bus.

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 togethdlinguhe S2 input of one or more SyRen 10s or
20s low will cause the driver to shut down. Thisdd be tied to an emergency stop button if
used in a device that could endanger humans.






