1 2 3 4 5 6 7 8
2 S R
‘ 10 ports, X5 port is | | USB connection |
convertable to D25 parallel port for CNC
| Parport pins 1-9 and 14 are outputs only. | | |
(2]
I ﬁsmﬁ"" HSIN1=STEP HSIN2=DIR . |
< ©
‘ ENAilNiDR\\/EimS,ZD _ I ‘
| @ §<,. D25 pins: D25, | |
| i a ENABLE 1 2 4 pwM N ™ Configure FTDI CBUS3 as VSENSE
| N X_HSIN1 3 415 A ASWITCH_GPO4 <lo |1 el I
| @ X_HSIN: 5 6 6 QUTPUT1 M | BUS_SENSE 2 ‘
2 Y HSINT_4__7 8 17 QUTPUT? 1o o
\ © yoHsiNe 5 —of= o 718 . a2 L1016
ZHSINT__6 11— ] > > >
‘ o] ZHsINZ_7__13]= =] ? o 9 awo || 1oon |
| oU= ATHSINT_8 15— ] SRE|IsRE 2RE | Ic1 ‘
AHSIN2_9 171 _] SFplofolomo GND GND
| STOP_OUT_GPOS. _QUT ol ] Z Z < [ o 1 o caus3 8 [
B X_XSWITCH_GPOo4___11 211 _| S s |= 2 r7s cBuso 2
[ Y_SWITCH_GPO4__12 23] ] O A e R85 3 Vcco  ceust [ 4 !
\ Z_ZSWITCH GPO4_13 25| ] GND GND GND I 1 8h . R v o[22 \
|  —— ] SP 27R z|—g GND vCe 112 < |
X4 o | 27R p' Y crs RESET (11—
| o e, 18 . A o o b |
! X_ANAIN1-3, s oh X_ANAIN1+ e FT230X. _1 !
k. [ > z E
I Y ANAIN1-—5 6 Y ANAINT+ L= 47 47p I o |
| ZZANAIN1—__7 8 ANAINT+ J
‘ A_ANAIN1-—© 10 A_ANAINT+ I GNDGND Ic3 3 = ‘
| X_GPOT_11 12X GPl4 | "ro vee 100n \
| Y-GPO1__13 14 Y GPI4 L — ol 7 A l_—BUsA _L |
Z_GPO1_15 167 GPl4 [ 3| 5f & [L_BUSB GND
| A_GPO1___17 18 _GPI4 | 4 o enp B |
X_SWDIO_GPO5___19 20 X_SWCLK_GPO6
| Y_SWDIO_GPO5___21 22 Y SWCLK_GPO6 [ LTC485S GND |
| SWDIO_GPO5_Z___ 23 247 SWCLK_GPO6 L |
A_SWDIO_GPO5___25]— —J26 A" SWCLK_GPO6
C | — (. |
.- - - Ao - - - - ______ _
7777777777777777777777777777777777777777777 a7
‘ RS485 + STO @ RJ45 connector ‘ | |
Power terminal
| 3= (. * |
? LA Hvs L3 Ox3=2
— | PAVES GPO1 (. 8 |
2 X MKDSN1,5/2-5,08
= 512-5,
o
[ RJ45 connectors Q10P 3 X REGEN OUT I GNDBf—(% )X3-1 ‘
FDC6333C . | _
‘ X1P2p-z2.1 TO GATE 24y t=1X1P1 sls gl . Lo 4 MKDSN1 52508 |
[ C e — gbis || OUTPUT2BUFFERED. \
| = |2 18%&’04 = e S 8l . TPUT1BUFFERED__ [ororOS |
I s T o : P ehe  olls | | outpuTiBY \
[ | ! ~
D \ - 127 ENATIN S = Q10N - TR &N | 3.81-6P0S ‘
[=GX] ! FDC6333C 1~ ~ &M= VFD SETPOINT__
I Romsesast-ozt ~-RJHSE-5381-02 STOEOULGPW—' FAVERPAE IS Lol - A0 !
| T L < L < | 381-6POS \
‘ GND GND | STO_GATE_24V__[~—535) |
| | 3.81-6P0S |
< X220
| (. |
| Lo *24V 3 81.6P0S |
.
| (. 3ND |
| (. |
| N _
| |
| |
E .- - - _
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777777777777777777777777 o e
‘ PWM to 0-10 (0-12V acutally) converter for VFD ‘ ‘ Relay drivers > ‘ ‘ Regenerative resistor ‘
(voltage goes 0 if e-stop) S
‘ STO_GATE_24V | T | |
| (. _ Q7P (. MKDSN1,5/2-5,08HV+ |
Q Diodina FDC6333C C10,C11&C12 are capacitors that are placed under regen resistor x 0.2
| 3 Estaa STO hairiintymisen . || justto raise it above PCB surface to avoid \
‘ ':( = vikatilanteessa ‘ ‘ OUTPUT1BUFFERED ‘ ‘ buring PCB when hot. ‘
[iks clal Q7N
| | FDC6333C || 10uS0VRERDIER/XER | |
_lcs OUTPUT1 z
\ [ [ clolciileiz] 5V gate buff for MOSFET = \
u
‘ 10u/50V/X5R ‘ ‘ ‘ ‘ B ‘
GND S ~
| es 0 if e-stop is hit ~ GND | | 5 |
Q4P — SO0
\ FDC6333C (I [ 1: : |
| 0-12 0 0-10V kompensointi | | L NXP BUK9Y22-100E, 115 or MKDSN1~5’2'5~08‘
> A Uulkvastuksella BUK9Y15-100E,115
‘ 4 ‘ ‘ ‘ ‘ OR _FDC6333C ‘
+ Q11 Q5
\ oo [ > [ 2 H} NXP| B/ KNQRLAIDE 115 or BUK9Y15-100E, 115
g = N + — —
‘ Tor = ngﬁ VFD_SETPOINT (. B (. . ‘
< - C
} 4| w50V K o } } Q8P } } X_REGEN_OUT__Q I }
PWM. u/50\/X6E&R50 Diodina FDC6333C
\ | ouTPUT28UFFERED | | NE \
\ & an | geN | \
| GND GND GND GND GND GND | | FDC6333C | | |
OUTPUT2
R16 helps to linearize output a bit
(issue is that fet doesnt switch voltage GND
\ [ [ \
‘ between 0 to 24 but VFD to 24V) ‘ ‘ GND ‘ ‘ ‘
\ Simul: pwm_to_analog_vfd simetrix \ \ \ \ Two separate BOM confugrations here possible. Use buffer circuit to boost gate \
voltage, or skip it and drive gate directly from X_REGEN_OUT (3.3V signal).
- - - B e _
r- - - - - - - - - - -0 1
Board address selector
\ \
\ \
‘ Addrsel choices per pin (resistors paralleled to gnd): ‘
11=2700-2800 || 5600 vdrop 1.82-1.78V
| 10=2700-2800 || open vdrop 1.48-1.45V |
01=open || 5600 vdrop 0.93V NOPLACE
‘ 00=open || open vdrop 0V ‘
| vdrop=drop fom 3.3V - OPLEC;:: LT = —‘
o 24V->5V
bootloader: g 9 ‘
\ 3 Ri2 \ \
‘ addrsel2=2*5600 ohm vdrop 0.54V 8 NOPLACE [
addrsel1=choose address 251-255 b= > ‘ BAT54S ‘
S R14 N ) >
! RA=2.7k s ‘ & T 2 >
=2. ®
| RB=56k g |IOPLACE \ . P |9 D12 3 ‘
‘ é R15 ‘ & ; | ic2 Oki_OKI-784R-5/1.5-W36-C (1.pA only: TSRLZAOS/Rechw R-78E5.0-1.0=halvempi)
o NOPLACE o fes)
Y_ADDRSEL2 © = . IN oyr .
| s - | 5 53 B o e e B (R |
o o
‘ § jopLace X_ADDRSEL? | ‘ IT/‘;!OV/W‘ {5R 10u/govosERVIXSR |
o
\ 5 OPLARSE \ GND GND ! GNDGND %_ GND GND !
[SJp o _ADDRSEL2 | g |
| R21 | GND
| OPELACE ADDRSEL2 | L -
| R22 N |
[ 5.6k 5.6k [
| R23 R27 |
| 5.6k 5.6k |
_ADDR2BI ¢ R24 R28
\ 56k 5.6k \
‘ R25 R29 ‘
| 56k 5.6k |
— 31—
\ R26  R30 \
L - _
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1 2 3 4 5 \ 6 7 8
re T T B r T
in PCI-E socket ~ HSIN1=STEP HSIN2=DIR | | IONI in PCI-E socket ~ HSIN1=STEP HSIN2=DIR
\ X IONI_X PCI-E_98SOCKET \ \ Y IONI_Y PCI-E_98SOCKET
+5V +5V
[ S|7M A1 B Bl > [ [ %7;\1 A1 B Bl 5
[ GlBUsS A A2 | g2 B2 BUS B [ [ GlBUsS A__m2 | g2 B2 BUS B
X_ADDRSE[1 A3 B3 X ADDRSEL2 Y_ADDRSEI1 A3 B3 Y ADDRSEL2
A A3 B3 A3 83
| (HSINT A4y pa B4 a | | Y HSINT A4 | 4y Ba [-B4 _
canz CANAINT. A5 | o g5 [-B5 XCANAINT+ CON2 | | Y_ANAINT- A5 | ¢ g5 B Y_ANAINT+
I owlo X GPI1__A6 | o e B XaPi <l Y GPI1___A6 | ‘e o |Bs_v_Gpp
| g x X_GPl A7 ] W7 g7 BZ X GPl4 CON2 | ‘ o= Y GPI3 A7 | 42 g7 LB Y_GPl4
3 canz X GPQ1 A8 | o Bs |-B& X GPQ2 CON2 Y GPQ1 A8 | 4 0e [B Y_GPQ2
(I C—Sm‘:’—QULGEL _( A’?g A9 B9 Mﬁmﬁ% = ¢ e | | —STOP OUT GPQO3 A9 | Aﬁ‘g A9 B9 4Y—SW11CH—GEO£LS 8 Y ¢
=z QN2 X_SWDIO GPQ5  A10 | [ B10 X SWCIK GPQ& Y SWDIO GPQ5 A0 | [ B10 Y SWCIK GPOB
| X REGEN QUT Af1 | ﬁl? ?ﬂ [ B11  X“MECH BRAKE OUT \ \ Y REGEN QUT At1 | ﬁ}? El? [ B11 Y MECH BRAKE OUT
GND GND
L ENA_INDRIVE__A12 | ,00 gy, | BI2 ‘ l ‘ ENA IN.DRIVE__A12 | ,\n gy, [ B12
| STO_GATE 24V__A13 | o5 g3 [ BI3 X HALL IN.W | g|7m D1 | STO_GATE 24V__A13 | o5 g3 [BI3 Y HALL IN.W
| X_HALL N v__Ata | oo iy [ B14 XTHALLTINU | X PwmiouT_al D2 | o, B | YHALL N V__At4 | o0 gy [B14 Y HALLTINU
X_CHA-—_A15 | Wus g5 [B15  X“CHA+ X PWM2oUT_—__ D3 | o5 £ Y CHA-—_A15 | %5 g5 [ B15 Y CHA+
| X_CHB-. A6 Bis |-B16 X CHB+ | X PWM3OUT_____ D4 | oy = | Y_CHB-—A16 | “4e  gyg |-B16 Y CHB+
- & + a D5 | g " - A17 | | B17 Y~ +
X_CHC A7 Bi7 BIZ__X_CHC X_PWM40UT. D5 | o5 Y CHC-—AI7 | 217 g7 |LBIZ_Y CHC
I A8 Big B8 | X_MECH BRAKE_______ D6 | oo 3§ | A8 | g pig | B8
|B1 | a B | 421 a9 B1o [BL
I =] NS Hv+ a ut 9 20 B HV+
A2 B20 |7 ut A2 B20
B | &l A21 B21 522 | ifp’wmgﬂj;ﬂg v E | Bl :2; A21 B21 322
A2 B2 il — 2 s £ 22 1 20 B2 24
I A23 B2 | B23 | Y PWM3OUT___ ua | ., 2 | A28 | 55 pos |-B23
| X_PWM10UT. A4 Boa |-B | X _PWM20UT | Y PWM4OUT_____ U5 | s & | Y_PWM10UT. 41 o0 Bos LB Y_PWM20UT
A25  B2s |-B Y_MECH BRAKE_____ U6 | ;5 S 25 1 55 Bos |-B
B: 6 B
| A% B26 | | f‘ﬁ A% B2 |59
| A27 p27 |-B2 | 2ROWTERMINALBLOCK | 27 | po7 B27 B
828 A28 B28
A28 B2g [BZ 284 pos Bog (B2
| X_PWM30UT. 20 Bog |-B X_PWM40UT | HV+ | Y_PWM30UT. 20 1 25 oo |-B Y_PWM40UT
B: B
A30 B30 A30 B30 [BS
I A3t B3l B I I A3 B31 |-BS
m A | A | A2 B32 (B3
A33 B33 A33 B33 (DA
| b g | _-L560u/1OOV/EKYB101ELL561MMZSS | M B %
A35 B35 A35 B35 [—DS
| A% B3 (oY I GND | A% B36 (D3
‘ Az B3 (3 ‘ ‘ Az B3 (7
A% B38 [0 A38 B3 [
| A39 839 % | | A39 B39 2%
A40  B4O A40 B4O
C ‘ Ad1 B41 S ‘ ‘ Ad1 B41 %
A42  B42 A42 B4z B4
‘ L ‘ ‘ A3 B3 B
| Ad4 B44 |22 | | Ad4 B44 |22
| Ad5  Bd5 DR | | N
A48 B46 A46  B46
B. B
| A4T - B4T [ | | A4T  B4T [
A48 B48 A48 B4g DA
| A9 Bag [BA | | A9 Bag B4
- | - -
r - - = 1 r- - -0
‘ X Brake driver ‘ ‘ Y Brake driver
\ \ \
\ \ \
\ |\ \
D x I 1 1
‘ Z ‘ ‘ X Motor feedback port ‘ ‘ Y Motor feedback port ‘ ‘
‘ Q1P ‘ ‘ ‘ ‘ ‘ ‘ Q6P
| X FDC6333C | | FDC6333C
| o _ MECH_BRAKE | ‘ X6LOWER, S sy ‘ ‘ X6UPPER 2 sy I Y_MECH_BRAKE
[ 3 | | X HALLIN w___10} 9D +5 o] | [ Y HALLINwW____1fe3)9 +5 Q [ 3
¥ =SR2 X_HALL_IN_V__20] ¢ 100 GND |Z Y_HALL_IN_V. 2l¢ 3o —Gnp T 2 N
[ N QiN [O85 | | xTHatLON-u—sol¢ 3fib X P 10 \ | yHALLONU__sl¢ 31 v epP 10 I o Q6N B
1 =7 FDC6333&% < | ale 12D X_GPI2 | | e 32 Yycpi2 | =% FDC63334% <
| X_MECH_BRAKE_OUT__ Q4 @ |1 [ xcHB—8Df¢ 3]130 X GPI1 [ voors——5le 3 v GPI | Y_MECH_BRAKE_OUT__Q4 @
| 7 | | GND X CHB+__6Dl ¢ 31140 X“CHC- ‘ | GND YCHB+___6Le 5114 YCHC- I 7
X_CHA-—_70l¢ 35115D  X“CHC+ Y_CHA-. Ie 3] Y CHC+
[ | X_CHA+__8D] ¢ a | | Y CHA+___8l¢ o |
o G2D 2 o G2 2
\ I F15X2 o \ \ F15X2 o [
- - - - B _ L - - Je- - -
E
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1 2 3 4 5 \ 6 7 8
r - T B r - - - B
| IONI in PCI-E socket | | IONI in PCI-E socket
\ IONI_Z PCI-E_98SOCKET \ \ A IONI_A PCI-E_98SOCKET
Z +5V +5V
[ S|7M A1 B Bl > [ [ %7;\1 A1 B Bl 5
| GlBus A a2 | ) s> | -B2  BUS B | | Gl'BUs A A2 | ) B | -B2  BUS B
A ‘ _ADDRSFT1 A3 | 43 53 |-B3 7 ADDRSEL2 ‘ ‘ A3 | 5 B3 | -B3 A ADDRSEL2
HSIN1 A4 B4 7 HSIN2 HSIN1 B4
CANAINL. A5 | he bt [TBS 7 ANANGE AANAINT. A5 | At B TesAANANTE
I eleo ' GPI1___A6 | ‘e o |Bs_Zaep I [ _GPI1__A6 | e e B AP
‘ = "GP N [ 57 LB 7 GPl4 | ‘ o GP3 A7 | e A GPl4
GPQ1 A8 | g 5s | B8 7 GPQ2 A GPQ1 A8 | o o |8 A_GPQ2
| STOP_ OUT_GPO3 A9 B9 7 7SWITCH GPO4 | | STOP_QUT_GPO3 A9 B A_ASWITCH_GPQ4
| —swnioGpos 7z A0 A% ol [BIO_ZSwoK GPos | | T ASWDIOGPOS A Al sio [ B0 _ASWCIK GPOB
a5 _ REGEN QUT 7z At | i gqy [LB11 7 MECH BRAKE OUT & & _ AREGEN oUT A1t | oo gy [LB1T  A"MFCH BRAKE OUT
. ENA_INDRIVE__A12 | \pn gy | BI2 ‘ © ‘ ENA_INDRIVE__A12 | r1n  gyp | BI2
| STO_GATE 24V__A13 | 15 g3 [[BI3 7 HALL IN.W | g|7m D1 | STO_GATE 24V__A13 | 05 g3 [[BI3 A HALL IN.W
| Z HALL_IN V__At4 | oo gy B4 ZTHALLIN"U | zpPwMioUT_GI D2 | o) 5 | ATHALL N V__At4 | oo gy [ B4 ATHALLTINU
Z_CHA-. A5 Bis | -B15__Z CHA¥ ZPWM20UT____ D3 | g5 £ ACHA__A1s | 00 gic [ BI5 A CHAY¥
\ Z_CHB-. A6 Bie | -B18_Z CHB+ \ ZPWM3OUT_____ D4 | gy 2 \ A_CHB-—A16 | i gie [BI6 A CHB+
Z_CHC-. A7 Bi7 |-BIZ__Z CHC+ ZPWM4OUT____ D5 | oo ¢ ACHC-—A17 | 217 g7 [-BIZ _A_CHC+
H
| s Bis I | Z MECH BRAKE_____ D6 | 2 3 | i hie e B19
[ o N =7 Hv+ \ ) ut \ 9| b o A =P Hv+
A2 B20 |7 Ut A2 B20
| &l A1 821 |B | APwmiouT B Uzl 5 5 | &l @11 n1 B2t |FE
B A2 B2 |-BZ APWM2OUT U3 f 3 ¢ A2 1 pp B2 B2
| A23 B2 | B23 | APWM3OUT____ ua | ., =2 | A28 | 55 pos |-B23
| Z_PWM10UT. Ao poa |-B | 7 PWM20UT | APWM4OUT_____ U5 | s & | A_PWM10UT. pa o Bos |-B A_PWM20UT
A2 B2s |-B AMECHBRAKE_____ U6 | o S 25 1 55 Bos |-B
| A% B2 |-B | | % A% B2 |-B¥
A27 B27 B2 2ROWTERMINALBLOCK 27 | po7 B27 B
‘ A28 B2g |-B28 ‘ ‘ A28 1 o8 B2s |-B28
| Z_PWM30UT. 20 B2 |-B _PWM40OUT | HV+ | A_PWM3OUT. 20 |50 Bog |-B A_PWM40OUT
A30 B30 S A30 B30 —S
I A3l B3t (2 I Ao I A3l B3I o3
! Ao b B ! ! N ba [B
| i pa |B | Issou/1OOV/EKYB1o1ELL561MM25s | Mot oo B3
B: B
A35 B35 A3 B35 |23
| A% B3 (oY | GND | A% B36 (D3
| As7 - B37 f—if | | AST  B37 [—=ih
As8  B38 [0 A8 B38 [
| A39 839 % | | A39 B39 2%
Al BdO [P A4 B4O [
‘ A4l B4t D ‘ ‘ A4l BaT 23
Cl A2 Ba2 [ ‘ ‘ Ag2 Ba2 23
A43 B43 A43 B4z |22
| Ad4 B4 %g | | Ad4 B4 —Bj‘;
A5 B45 A45  Bas |84
‘ A6 B46 Sﬁ ‘ ‘ A6 B46 g
| A4T - BAT D | | AT BAT 23
A48 B48 A48 Bas |24
| A9 Bag [BA | | A9 Bag B4
- - - - __—_ _ - - - —__—__ _
r- - - - = 1 r- T 1
‘ Z Brake driver ‘ ‘ A Brake driver
\ \ \
\ \ \
\ |\ \
D ‘ x ‘ I 1 1 ‘ x
~ ‘ Z Motor feedback port ‘ ‘ A Motor feedback port ‘ o
‘ Q3P ‘ ‘ ‘ ‘ ‘ ‘ Q2P
| X FDC6333C | | x FDC6333C
| o  MECH_BRAKE | ‘ XBLOWER, S sy ‘ ‘ X8UPPER 2 sy I o _MECH_BRAKE
[ 3 | | ZHALLIN w___10} 9D +5 o] | | AHALLINW____ e 3}9 +5 Q [ 3
k4 2R Z HALL_IN_V__20]¢ 100 GND IS A_HALL_IN_V. 2l¢ 3o Gnp T P
[ o Q3N [O85 | | zZZHatonu—sol¢ 3fip 7 P31 \ | AHALLONU__sl¢ 311 A GpP 10 [ o
] =7 FDC6333GR < | ale 12D 7 GPI2 | | ale 32 ATGPIR2 | =7
| Z_ MECH_BRAKE_OUT__ Q4 @ |1 Lz cHB—s0f¢ 3]130 7 GPI1 [ AacHB—5l¢ 313 ATGPIM | A_MECH_BRAKE_OUT___Q4
7 | GND Z<CHB+__60l¢ 5114D 7 CHC- ‘ | GND ATCHB+___6l¢ 5114 ATCHC- ‘ 7
\ \ 7 cHa__mfs 311507 CHC+ A CHA___7l¢ 3T15— A cHC+ \
‘ |l Z_CHA+__8D| ¢ o g | | ACHA+__8l¢ - 9 ||
\ |l F15X2 o \ \ F15X2 o [
.- - - - - ______ I _ .- - - _____ e - _ -7 _ . __ _
E
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