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Introduction

The MKS5 is a 5-Axis breakout board that accepts the MM120, MM130, MM133 or MM220 stepper
motor drivers. The MK5 connects step and direction inputs from the PC parallel port to each of
the five axis connectors. The correct step and direction signals for each axis must be assigned to
the correct parallel port pin. For example DIRX is assigned to pin 2, STEPX is assigned to pin 3,
etc. The step signal is an active going high pulse. The circuit schematic shows the mapping
between Step/Direction/ Limit/Out signals on the DB25 and the four axis ports, limit switch
inputs and auxiliary outputs. The MK5 has a CPLD that can be programmed to change the
mapping between the DB25 connector and the various other outputs.
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MKS5 DB25 default pin assignment is shown in the diagram below. Attached drivers such as the
MM120, MM130 and MM220 typically expect the step input to be a raising edge. The Direction
signal should be set and held before raising the step input.
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Auxiliary outputs OUT1, OUT2, OUT3 and OUT4 are connected to DB25 connector pins 14, 16, 17
and 1. Each OUT line drives an NPN transistor in an open collector configuration. A high level
on an OUT line causes the transistor to conduct. The collector of the transistor is connected to the
auxiliary output header. The transistor can be used to turn on a relay by attaching one side of the
relay to the collector and the other side to +5, +12 or +24 volts. Each transistor is capable of
driving about 100ma. Beside the header are four LEDs - a high level on an OUT line turns the
respective LED on showing the active state of each OUT line.

Limit switch inputs for the X, Y, Z and A axis are connected to the DB25 pins 11, 12, 13 and 15
respectively. The eStop switch input is connected to DB25 connector pin 10. The eStop and limit
switch inputs are pulled high by a 10K ohm resistor. When an external limit switch contact
closes it pulls the limit switch input low the state of which is reflected on the DB25. eStop
operates similarly to the limit switch input - closing the eStop with contacts pulls the eStop input
low.

A small white four pin Molex connector located near the DC Power connector is the ISP
programming port. This connector is used with suitable programming software and a short four
wire cable to re-Flash (re-program) any attached motor controller.

A small white four pin Molex connector beside the DB25 connector is the I2C communications
port the signals of which are routed to the four axis connectors. An external I2C communications
Master such as the USB10 can talk to the MKS5.
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Electrical and Mechanical Description

4.1 Electrical Specifications

Electrical
Input power:  8-9VDC @ 24ma

Mechanical
Dimensions. 1.65x6.35in
Weight: 40 grams

4.2 Mechanical Dimensions
Board dimensions are stated in inches.
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MKS5 Circuit Schematics

b/ 31994S

€lE:£0:11 6B0Z/20/6 9180

‘N34

d

422060082
$49quNN  1UawWNDoQ

GAW :3TLIL

79 f49Anoduen

oJUg mMUﬂHODOQ J0S

B°'T A9d d3d

i01eNbay sbeyrton ybiy yirim

[0A41UO] 1409 [o11F4ARd/85(

SIXEP-G GHU

‘poA4ssad siybta (Y DUl ‘sdniogoy J0S “‘8pez wybrtahdo) (o)

Manual Rev 0.91
August 2010

© 2010 SOC Robotics, Inc.



MK5 Technical Reference Manual

Manual Rev 0.91
August 2010

/2 $1994S 1€ /11 6008Z/C0/6 :91eQ
=l 18209002
- N3 $43QuNN 1uswndoq
SN 237111 X3T0UPXT
289 ‘48anoduen
¢ -
IS
Sul ‘somiogoy 20S
=ln =ln
220 28
x2R A2
V40g Butwwe 460 4d dS]
290
v40d 21
ano
o
~—~
ZLITTE 5T £1oWess ST ZTTHTT £
T = cuzas T 4
ST ik T 54
e — 3 7z
SHTOT———| ¢1oNess 5 it
ZdI[SH ez | l1owead Z o
ZyTaw Bz | Prowesd 9 51
ADITS pe | B2uzed G 57
o 3k
XdIISH g | “oMeEd =l
o ZE 1 Vweas - -
P50 a— s B 4] Zou184 T Her
(¥ ; s ISP Tou184 —
2
LR 0 ) — o 209 1
[ — - 209 1
emoF 58 'St s
192
Z2918sne6 .1y
J0/¢£8d /D1/8MH/S12/¢0d
91NI/S14/90d MW
Z1LN124/0X/50d et
SINI/40d 20 w410 oo
£ad EINI/ 10X 1/€0d 20NN 1 L
/1S0M/ 10d/28d z 1X3/20d MWN—15
X125/ 18d BNIv/10d 22 Ly BTa
$5/08d /8920/00d S WW—g i
el s 5 INING-8SN
290N ww >
20Ny & =
k] 7E 2z £y aon =
ITINIDd/Z e S AW w
+2 M0/13538/10d v1w0s/-0 | AV Z
| 2Wwix/ed 29185N06LY zz 24 oNg i
— 1 - e ano zr
n =3
4ng]
|5}
=
av38
panussas swbta [Iy  *dU ‘SOTi0goy 105 ‘BBRZ bT4hdo) (o)

© 2010 SOC Robotics, Inc.




MK5 Technical Reference Manual

/€ 119945 IE/Q:11 6002/20/6 :918Q

g 7 18c8%00c

N3 $48qQuNN 1uswNDoQ

SN 237111

Jg ‘48Anoduen

Jul “somiogqoy J0S

X3TOWZXT-HNId

X3MOWZX I-HNId

ano

X3TOWZXT-HNId

a1
O—W—p +——D
£7e]

=%
= O
(CIR=3

OrYUEX 1-HNId

L o

Ul

8¥1r

X3TOWZX T-HNId

SIF
ang
dpe
By YU X [-HNId ==RR]
523
o
zsy
W S TTRTTH
ATG
° TZr
dO1S3H 40 BLINITH 29
01 5280 UG uid doiSe 195155
ane
NId
4dpB 1
513
AT G
W
b " UITNT T#

X3TOWZXT-HNId

X3TOWZXT-HNId

) aNo
PHILEX I-H Mw D
ante
N5
923
2ol oo
P
g 1=
sixg u
20N
ane
¥BX I=H
0w
OOK
El
mm.
sy z v
O]
e
T
5
HBX 1-HNI
(o2
B
O7
O
Om_
SR JoE
S
[4
OF
g
H8X
TUTSIF
Sty X

paNn

jdo0 1

S140d UYD1TMg 1TwI]

b5

CE

180d 1NdLiND XNy

WSB/X08
2l

“panissas SwbTa 1Y

*Sup ‘s2110904 J0S ‘BRRZ WBTAAdO) (3

Manual Rev 0.91

© 2010 SOC Robotics, Inc.

August 2010



S@C

MK5 Technical Reference Manual

S

ROBOTIC

b/v s1934S €IE:LQ:11 6BBZ/20/6 21e(Q

g
‘N3 1usawn>oo( g
GAW :371LIL

7g € 49Anoduen

'3
SUT "5So110q0d J0S o oyo
- o rOY8RSZNY 4
aNog SP- N
AS®
N
[QYe\OS [—
JNT " +
aNg 4n1°g " 2 B
= 1NON NIN
€22 [e=h = T
- N
A
o aN9
O
nz'z aan 0N
ocl, ° C : G
mm ” 22D
z 419pesy hiddng semog ebeifon ybiy
a0n B1-¢«
aNo 77
20N 20N DHUYEX T-HNId 3
. NTOT Wilgmee
Z0 epotp ubno.yy doJp NEE'@ 404 nmwv| Bl
€
91esuadwod D1 4DLISIS34 HIPE OSN ww
T
il
anNod
DWW@ GMVQ
= 0
BHUUZX I-HNId o ~gx - - (UZXI-HNId
Uis = anNgD anNgD
0> nL o)
O3 122 W h»w_ 0
s8I %MWW i 10S<ZIEWT a21r
Ny oS NP qn
mw ERIN ntg|  dnel X370WZXT
= D = T
812 . Bzl 3]
90 m mon 2 B
[P - 1 Z A
Q3L ¢ g =z <™ R =g , S NTJT T °
401D3UUO]) 4SMDg ue 4
el

‘pSA4SSS A saybta Y

DUl ‘s>niogoy 205 “‘seez wbtuhdo)y (o)

Manual Rev 0.91

© 2010 SOC Robotics, Inc.

August 2010



MK5 Technical Reference Manual S ° C

Notes:

© 2010 SOC Robotics, Inc. 9 Manual Rev 0.91
August 2010



