
KTOPPER HARDWARE MANUAL 
 

CNC Linear 
1 

 

REV A 

 The KTOPPER by CNC Linear is a dedicated breakout printed circuit board that uses the KFLOP by Dynomotion 

Inc. as the motion control system. This advanced motion control system can be used in any CNC environment. The 

KTOPPER was designed for a stepper motor open or closed loop system up to 6 axis, with 10 inputs, 6 outputs, 2 relay 

outputs and 2 PWM spindle control circuits. In addition there is an onboard 5 volt and 12/24 volt DC regulators. No 

additional voltage supplies are required just a single 36 to 48 volt DC power supply. The KTOPPER provides all the 

necessary circuit isolation protection for the KFLOP. 

 

 

KTOPPER 

 

 There are many CNC configurations that can be achieved with the KTOPPER, such as dual motor where one is 

slave to the other, Automatic Tool Change, touch off block, water cooling for spindle, dual spindle control, true closed 

loop, etc. KTOPPER, KFLOP and KSTEP occupy only a тέ ōȅ сέ ōȅ оέ footprint that will fit in a small space.  

 

*NOTE* KFLOP AND KSETP IS A PRODUCT OF DYNOMOTION INC. THE KFLOP IS AN ADVANCED MOTION CONTROL 

SYSTEM THAT INCLUDES A PRINTED CIRCUIT BOARD AND SOFTWARE FOR COMPLETE MOTION CONTROL ENVIROMENT. 

THE KSTEP IS A STEPPER MOTOR DRIVER PRINTED CIRCUIT BOARD THAT INCLUDES ADDITIONAL INPUTS AND OUTPUT 

CIRCUITRY.   http://dynomotion.com/KFLOP.html 
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 The 66 pin terminal strip provides all the connection need for your CNC requirements. Three RJ45 connectors 

are provided in order to utilize all 6 axis with only one power in terminal block. There is no need for additional 

components other than the encoder receiver and differential transmitters for a closed loop system. 

 There are 24 outputs that are designated for various functions of these are 12 motor outputs, 6 sink output used 

ǘƻ ŎƻƴǘǊƻƭ ǊŜƭŀȅΩǎΣ ƭƛƎƘǘǎΣ Ŧŀƴǎ ŀƴŘ ǇǳƳǇǎΦ CƻǳǊ ƻǳǘǇǳǘǎ ŀǊŜ ǳǎŜŘ ŦƻǊ ǘǿƻ ǊŜƭŀȅ ŎƻƴǘŀŎǘ ǇŀƛǊǎ ŀƴŘ ǘƘŜ ƭŀǎǘ ǘǿƻ ŀǊŜ ǳǎŜŘ ŦƻǊ 

PWM (analog) control. 

MOTOR OUTPUTS 

There are two ways to drive stepper motors, the first is to use the KSTEP and the other is to use individual motor 

drives, both ways are controlled from the same IO bit. The KSTEP is a circuit board with four motor controllers, IO, relay 

and one PWM circuit, however when used with the KTOPPER only the motor drives are activated. See KSTEP at 

dynomotion.com. 

It is also important to note that the motors can be controlled in either open or closed loop configuration. In 

open loop simply connect the motor driver(s) as described below, in closed loop the motor encoder signals need to be 

connected via KRECIEVER circuit board. 

KSTEP (Dynomotion) 

KSTEP Motors 0 thru 3 (we will use the same number convention 0, 1, 2 and 3 to indicate four motors) 

To use the KSTEP mount the KFLOP onto the KSTEP as described in the KSTEP manual, connect the ribbon cable 

to JP36 on KSTEP and KTOPPER JP7A. Connect a jumper wire from pins ENABLE to +5V ISO on JP6. Make sure there are 

jumpers on JP34, JP35 and JP30. Using the same power supply for the KTOPPER, connect + wire to J1 VBB  and ς wire to 
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GND. Connect the appropriate motor wire to J2, J3, J4 and J5 and jumper the appropriate current motor pins as describe 

in KSTEP manual. http://dynomotion.com/KStep.html 

 

All the additional I/O functions that is provided on JP33 are disabled, they are provided on the KTOPPER. The 

KSTEP is only used as a motor driver. 

KTOPPER TERMINALS 

Name    Terminal No.   IO No. 

Motor 0 Step   -    IO8 

Motor 0 Dir   -    IO9 

Motor 1 Step   -    IO10 

Motor 1 Dir   -    IO11 

Motor 2 Step   -    IO12 

Motor 2 Dir   -    IO13 
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Name    Terminal No.   IO No. 

Motor 3 Step   -    IO14 

Motor 3 Dir   -    IO15 

*CAUTION* DO NOT USE THE KSTEP AND INDIVIDUAL DRIVES AT THE SAME TIME FOR MOTORS 0 THRU 3, IT HAS TO BE 

EITHER THE KSTEP OR INDIVIDUAL DRIVE. 

INDIVIDUAL MOTOR DRIVES 

MOTOR DRIVERS Motors 0 thru 3 

There are many manufactures that make stepper motor drives, in most cases these require from +3.3 V to +5V 

input signals for the step and direction control. 

 

KTOPPER TERMINALS 

Name    Terminal No.   IO No. 

Motor 0 Step   44    IO8 

+5V    46    for motor 0 

GND    49    for motor 0 

Motor 0 Dir   45    IO9 

Motor 1 Step   50    IO10 

+5V    47    for motor 1 
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Name    Terminal No.   IO No. 

GND    48    for motor 1 

Motor 1 Dir   51    IO11 

Motor 2 Step   55    IO12 

+5V    52    for motor 2 

GND    54    for motor 2 

Motor 2 Dir   56    IO13 

Motor 3 Step   59    IO14 

+5V    57    for motor 3 

GND    58    for motor 4 

Motor 3 Dir   60    IO15 

 

On typical stepper motor drives you can either connect them sinking or sourcing. 
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*NOTE* SEE DRIVER INSTRUCTIONS FOR MOTOR SETTING AND OPERATION. 

 A 8 pin RJ45 patch cable needs to be connected between the KFLOP JP5 and KTOPPER RJ45 connector A. This 

patch cable provides the connection pins for motor 4 and 5, step and direction signals and also the closed loop encoder 

signals. 

KTOPPER TERMINALS 

Name    Terminal No.   IO No. 

Motor 4 Step   5    IO36 

Motor 4 Dir   3    IO37 

+5V    1    for motor 4 and 5 

GND    6    for motor 4 and 5 

Motor 5 Step   4    IO38 

Motor 5 Dir   2    IO39 

*NOTE* MOTORS 4 AND 5 INDIVIDUAL DRIVES CAN BE USED IN CONJUNCTION WITH THE KSTEP. 

 

ENCODER INPUTS 

 One of the great advantages of the Dynomotion system is closed loop, even on a stepper motor system. The 

ŜƴŎƻŘŜǊ ǎƛƎƴŀƭǎ Ǝƻ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ YC[ht ŀƴŘ ŘƻƴΩǘ ǎǘƻǇ ŀǘ ǘƘŜ ƳƻǘƻǊ ŘƛǾŜǊ. This allows complete software control of the 

feedback signal from motor and can be manipulated to a desired effect. The closed loop concept is very simple and can 

best be described in following example: 

Example: 
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 Signals to the motor driver are provided by the KTOPPER using STEP and DIR. The motor driver converts these 

signals into a wave shape that will rotate the motor. The Encoder at the back of the motor provides the digital signal 

representing the rotation of the motor. The signals are then converted to differential signals at the Transmitter to keep 

the digital integrity over long length of wire. The Receiver converts the differential signal back providing KTOPPER digital 

signature of the motor rotation. These signals come and go directly to the KFLOP with proper signal protection. How 

KFLOP handles these signals can be programed for the desired effect. This is described in the KTOPPER SOFTWARE 

MANUAL.   

Typical closed loop schematic: 
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SWITCH INPUTS 

There are 10 optically isolated switch inputs, where 8 are configured for sinking and 2 are configured for 

sourcing. In most cases limits switches or E-stop are wired for sinking, however when using an ATC (Automatic Tool 

Changer) two sensors are proximity switches which require a sourcing configuration. 

KTOPPER TERMINALS 

Name    Terminal No.   IO No. 

IN 0    41    IO16 

 GND    36    for IN 0 and IN 1 

IN 1    40    IO17 

IN 2    34    IO18 

GND    31    for IN 2 and IN 3 

IN 3    35    IO19 

IN 4    19    IO20 

GND    17    for IN 4 and IN 5 

IN 5    14    IO21 

IN 6    20    IO22 

GND VFD 1   16    for IN 6, IN 7 and OUT 5 

IN 7    13    IO23 

IN 8    11    IO24 

24 VDC VFD 1   28    for IN 8, IN 9 and OUT 5 

IN 9    12    IO25 

 

*NOTE* WHEN WIRING A SWITCH MAKE SURE TO USE TWO WIRES ONE FOR THE SIGNAL AND THE OTHER FOR GND OR 

+12/25 VDC. IT IS NOT RECOMENDED TO USE THE CHASSIS AS A GROUND RETURN FOR SWITCH THAT GO TO GROUND. 

 We recommend using shielded wire to eliminate induced noise on the signal line. All inputs are optical isolated.  
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OUTPUTS 

 6 outputs are available for controlling relays, motors, solenoids etc. These outputs are sinking with input voltage 

of either 12 VDC or 24 VDC at 3 Amps maximum.   

KTOPPER TERMINALS 

Name    Terminal No.   IO No. 

OUT 0    23    IO30 

OUT 1 VFD 0   18    IO31 

OUT 2    33    IO32 

OUT 3    32    IO33 

OUT 4    30    IO34 

   OUT 5 VFD 1                    28       IO35 

 +12/24 VDC      21 

   GND       27 

Example: 
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RELAY OUTPUTS 

There are two 1 Amp contact relays used for turning the VFD on and off, completely isolating the VFD  

KTOPPER TERMINALS 

Name    Terminal No.   IO No. 

RELAY 0 CONTACT A  7    IO28 

RELAY 0 CONTACT B  8    IO28 

RELAY 1 CONTACT A  10    IO29 

RELAY 1 CONTACT B  9    IO29 

 

PWM OUTPUTS 

 The 2 PWM outputs are designed to take the +10 V and GND from the VFD and return an analog voltage to 

control the speed of the spindle. 

KTOPPER TERMINALS 

Name    Terminal No.   IO No. 

+10 V PWM 1   38    VFD 1 

PWM 0    39    IO26 

GND PWM 1   37    VFD 1 

+10V PWM 0   26    VFD 0 

PWM 1    25    IO27 

GND PWM 0   24    VFD 0 

 

VOLTAGE REGULATION  

 The KTOPPER also has two voltage regulators, +5 Volts and +12/24 Volts. There is no need to for additional 

power supplies just a single 36 to 48 VDC input power supply. Both the +5 Volt and +12/24 Volt regulators can handle 

2.5 Amps. If more current is need for the +12/24 Volt additional power supplies can be add provided ǘƘŜ Db5Ωǎ ŀǊŜ 

connected and the Voltage either 12 VDC or 24 VDC. 

*NOTE* in Ƴƻǎǘ ŎŀǎŜǎ ±C5Ωǎ ǊŜǉǳƛǊŜǎ 24 VDC for signal control, in this case move the jumper on JP12 to 24 VDC.  

*CAUTION* DO NOT SET JUMPER JP12 TO 12 VOLTS WHEN USING 24 VOLTS AND VISA VERSA. 
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KTOPPER PIN CONFIGURATION 

         INPUT           OUTPUT          +12/24 VDC             GND          +5VDC 

Name Pin Description 
IO0 C1 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 0 PH A 
IO1 C2 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 0 PH B 
IO2 C3 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 1 PH A 

IO3 C4 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 1 PH B 
IO4 C5 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 2 PH A 
IO5 C6 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 2 PH B 
IO6 C7 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 3 PH A 
IO7 C8 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 3 PH 4 
IO8 44 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 0 STEP 
IO9 45 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 0 DIR 
IO10 50 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 1 STEP 
IO11 51 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 1 DIR 
IO12 55 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 2 STEP 
IO13 56 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 2 DIR 
IO14 59 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 3 STEP 
IO15 60 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 3 DIR 
IO16 41 Optical Isolation SWITCH INPUT 0 (SINK) 

IO17 40 Optical Isolation SWITCH INPUT 1 (SINK) 

IO18 34 Optical Isolation SWITCH INPUT 2 (SINK) 

IO19 35 Optical Isolation SWITCH INPUT 3 (SINK) 

IO20 19 Optical Isolation SWITCH INPUT 4 (SINK) 

IO21 14 Optical Isolation SWITCH INPUT 5 (SINK) 

IO22 20 Optical Isolation SWITCH INPUT 6 (SINK) 

IO23 13 Optical Isolation SWITCH INPUT 7 (SINK) VFD 1 

IO24 11 Optical Isolation SWITCH INPUT 8 (SOURCE) VFD 1 

IO25 12 Optical Isolation SWITCH INPUT 9 (SOURCE) VFD 1 

IO26 39 Optical Isolation PWM 0 

IO27 25 Optical Isolation PWM 1 

IO28 10 Optical Isolation RELAY 0 CONTACT A 

IO28 9 Optical Isolation RELAY 0 CONTACT B 

IO29 7 Optical Isolation RELAY 1 CONTACT A 

IO29 8 Optical Isolation RELAY 1 CONTACT B 

IO30 23 Optical Isolation OUTPUT 0 

IO31 18 Optical Isolation OUTPUT 1 

IO32 33 Optical Isolation OUTPUT 2 

IO33 32 Optical Isolation OUTPUT 3 

IO34 30 Optical Isolation OUTPUT 4 

IO35 28 Optical Isolation OUTPUT 5 VFD 1 

IO36 5,A1 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 4 STEP 

IO37 3,A2 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 4 DIR 

IO38 4,A4 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 5 STEP 

IO39 2,A4 Gen Purpose LVTTL I/O (5V Tolerant) MOTOR 5 DIR 

IO40 A5,B1 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 4 PH A 

IO41 A6,B2 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 4 PH B 

IO42 A7,B3 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 5 PH A 

IO43 A8,B4 Gen Purpose LVTTL I/O (5V Tolerant) ENCODER 5 PH B 



KTOPPER HARDWARE MANUAL 
 

CNC Linear 
12 

 

REV A 

24VDC 15 For Input 4 and 5 (sourcing)  

+12/24VDC 21 For Outputs 2,4  

+12/24VDC 22 For Outputs 0,1 and 3 

+12/24VDC 66  

24V 28 For Outputs 5 and Input 7 VFD 1 

+5V DC 46 For motor 0 

+5V DC 47 For motor 1 

+5V DC 52 For motor 2 

+5V DC 57 For motor 3 

+5V DC 1 For motor 4 and 5 

+5V DC 42  

+5V DC 46  

GND 49 For motor 0 

GND 48 For motor 1 

GND 54 For motor 2 

GND 58 For motor 3 

GND 6 For motor 4 and 5 

GND 36 For input 0 and 1 

GND 31 For input 2 and 3 

GND 16 For input 8, 9 and output 5 (VFD 1) 

GND 17 For input4, 5 and 6 

GND 27  

GND 43  

GND 37 From VFD 1 

GND 24 From VFD 0 

+10V 38 From VFD 1 

+10V 26 From VFD 0 

 

 

 

 The KTOPPER has enough input/output pins to accommodate many different design configuration. With the 

appropriate motor drivers this system can be placed in small enclosure with an external power supply.  

 The KRECIEVER board connectors is designed for straight through Ethernet patch cables, pin 1 is pin 1 on both 

ends of the connector.  

 Remember terminal pins 11, 12, 13, 16, 28 and 29 can be use with internal or external +24V and GND. Also pins 

7, 8, 9 and 10 need external supply as well as the PWM circuit providing complete circuit isolation.  
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BLOCK DIAGRAM 
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HOOKUP DIAGRAM 

FULL SYSTEM 
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KTOPPER 

 

CONNECTIONS FOR THE KFLOP 

 

 

 

KTOPPER PRINTED CIRCUIT BOARD    TERMINAL BLOCK 
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