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. . . . Digital inputs: ) . ' . i ) Step / Dir outputs / Terminal Adapter only Parallel Port D—Sub 25 female Connector / LPT Adapter anly Fregency / pulse counter input (5V TTL) o ;
This schematic is an overview of the Estlcam AVR64DB64 / AVR128DB64 hardware platform. B e et oty o, (he Input laglc can be changed o sult most common sensor types: vee Add' 10k Resistor to protect the board from accidentially connected 24V signals.
PNP / switching against board supply voltage "V_Board" (+24V) [coooooo0059
It is the common base for 2 main products: M ovte T to 8 are NPN logic
— The Estlcam "Terminal Adapter: inpute 8 fo 16 are PP logic sl o~
_ 2 2 Q Please update EEPROM if you customize the inputs and provide information to your customers. 14
All functions are made available on screw terminals. LPT 14 ST—© 2l+5V
- Aﬂd the EStkcam HLPT / ParaHEL Port Adapter”: ‘N—PL%L?SlSBEE?HéS:HERE IS TERMINAL ADAPTER ONLY Step Y exists twice for machines with 2 Y—axis motors: l\nput 05 — 135 OO ﬂéi%
g 3 3 3 g g g — NOT AVAILABLE FOR LPT PARALLELPORT ADAPTER VARIANTS _ —axi
— Step / Dir and other important signals are connected to a D—Sub 25 connector for machines or stepper drivers with parallel port interface. : / SR e T YR e ot ¥k ot 16]° 2. (o el oot (e el T Gt (s e
— Pin configuration of the D—Sub 25 connector can be selected by the user in Estlcam. _ oard}—weT3oeory . S WSt Sl L e 1o
V+ @ " RTO u24 For machines with only 1 motor it does not matter which step output is used. 5 O
. . L L L . . . 16|@ 3 }: K3 If your product has only 1 Y—Axis output please update the EEProm accordingly. 18 O Relay driver outputs
Both "Terminal Adapter” and "LPT / Parallel Port Adapter” can be customized with varying amounts of features: 15| D 2—o Add PTC fuses ~100-150mA to each output.
=R g 8 14|e LTV-817S (LPT 06} 'e) ULN2003 destroyed by short circuits otherwise tend to cause a lot of secondary
— There can e.g. be up to 16 digital inputs — but you can implement less. 13[of> ~ R40 IR damage to other parts of the board!
— Or you can e.g. change some of the voltage measuring analog inputs to current measuring inputs or do other modifications. 2o T T T T T T T T res vee LT ozt1—¢ °. Ldon
lory 5Ki (P 08 810
¥ . ¥ ¥ ¥ . . 9|e}-2 023, A4 2L o us c$o
— For botb th“e T’ermma’t Adapter” and "LPT /“P’arat}et Po’rt Ad@ptgr there are 2’ predefined PCBS. GND|ol2 }:K3 & @roa-—2lo IN2005 g B - 211,
— An "XL" variant with all features and a "Light” version with just the most important functions. D ST—° (Board] g Lle|1t
— If you follow those suggestions: e Linput 01 5[ E aiel S5 e|10
, . . " . . " " . 00 o] HHEHRE e e e e e e e e e e e e e 11 . - 7
— You'll find the PCBs in the "Terminal Adapter Variants” or "LPT Adapter Variants" folder. 7 RO8 vec Ul 261° 5 . o3t £75——Llo/8
— And can program the device with the matching predefined bootloader batch files in the "Bootloader” folder: - . [input 03 210 A P =319/
"Prog_Terminal_XL.bat" for the Terminal Adapter XL }U?K [inpst 04 13; 5 oshd B=2=8 Lol
e . . " . . z @
Prog_Terminal_Light.bat for the Terminal Adapter Light — 817% D ° =2 5lo|3
"Prog_LPT_XL.bat" for the LPT / Parallel Port Adapter XL ' ' 4 i 5102
"Prog_LPT_Light.bat" for the LPT / Parallel Port Adapter Light T T T R wee 1900 #: @M
AVR Mi troll e e e : [V_Board» o] V+
. . TR ool cioek s ronne esongn > | e P
— If you design your own, customized product: }:K |But adding pads for this component | com
. . " " m .
— You need to choose the correct bootloader for flash programming in the "Bootloader” folder: e s 1dor b 100 10om b | 100 1om b e g0 2o | |14>,£01ig
"Bootloader_Terminal.hex"  for Terminal Adapter variants } n i s | } :§ : g§14
" " e e ) e ————— 1r
Bootloader_LPT.hex for LPT / Parallel Port Adapter variants 7 RES veC G G (B (PEE| GeEs e 6768 &Y | il | o+ oud
— Program the fuses correctly: o S 12 | mJ__| ! s . oot
v T v + ' RS p v4
Bootsize: 0x02 / Bootloader size 1024 bytes }:K it 421 2 Jsﬁﬂ | s | 7 g2 o7fl
"WDTCFG": 0x09 / Watchdog 2 seconds ‘ = 8173—93 . EEER " | i } 1
. . . . . . - o o
— And program the device EEProm with a customized description of the available features: 2 CeoI>—=)uPD! T8 e e e J
Use "EEProm_Tool.exe" in the "Bootloader\EEProm_Too(\bin\Debug" folder to create the EEProm description. R8I vee 2 input 09 )—2 PG PA2
This tool can either directly program each device after the bootloader has been uploaded. S— 5 T 1 o Fag coolant solenaid injector velve output
. . . . p [ - rrent limit a stable O.. 0 3.
Or it can be used to create a .eep file for other programming software like AVRDude. }: e : Input 12021 PG3 pas 3 ‘ o
3 N S pt 09 Input 13 ] PG4 PA6 Alternatively 5V TTL step signal for stepper driver @
o CLPT 14+ [input 14 59 pgs PA7 8 — By changing resistor population. |
Th E E P [ t t i t 0 BR/=EH7S ~ CLPT 16 Input 15 80 pge a — E.g. to drive a peristaltic pump. &
— The rom can also store some customizations — e.g.: s R s T pao |- TamHuT TS {IPTow Vee o
— Links to your shop and user manuals. R78  vCe < PB1 | 2-—4lnir X L{PT 070 ¢ <
2 2 o o o 2 o 2 o z XTAL32K1/PFO PB2[=-8{Dir Y LLPT 06 p &
— Machine configuration presets so the customer is able to configure your machines with just a few clicks. Ty z ° XTAL32K2,/PF1 PB3%&Duz LUTpT 055 2
. . . . npu ~ 6 ©
— If this is interesting please contact me. }:K3 A g ar2 Pau A2 $1Step X btgg; 5 .
—b Iy 48]
) ) V—8175 & [DRV UART)>—= 49 g:g g g t? gi ; N2 2 oum2
Main Product:|Terminal Adapter: | Parallel Port Adapter:| e RESET /PF6 g % e ouTt
. . . . O =
Predefined feature Set:| XL Light XL § Light vee ot0 g S i
Digital Inputs: |16 L 5+7 5+0 — PEL DRVGE71
Frequency / Pulse counter input:|1 - 1 - }:K PE2
: 3 PE3
Analog Inputs:|7 = 7 — TR b GeL
,,,,,,,,,,,,,,,,,,,,,,,,,,,, PE6
Spindle motor relay driver output: |1 1 1+1** 1+0 vee PE7
Misc relay drgs\/rMoutEutst: %2 - 613+1** I+O v [ —VBea] e
output: - 8lo }:K
7|e|2 B> This output creat isely timed pulses.
0-10V Analog output|1 — 1 = 6|l V=T E.q. for fog cooling with injbctar valves.
i 5 - 5le 5 ) Or central lubrication solenoid dosing pumps.
Spray coolant solenoid output: |1 = 1 Ao || ———— PD6
3le 7 R63  VCC go VREFA/PD7
8 Gz
Hand Wheel pendant connector: |1 1 1 1 2o i o VFD RUN output we U
GNDloHo 2= 1, “—FRune
D Note: 2} = K3 2|RUN-
. . LTV-817S — There can be up to 20 ogtpu( pins. X
* Inputs 01-05 are always connected to D-SUB25 connector pins 10/11/12/13/15 and MUST NOT be connected to screw terminals. (W __ S 77" = SRR O oty Sy B o o St pin (B R 7 e 2 e JLW—WS
. ‘ﬂpUtS 06 to 12 can be connected to screw terminals. vCCe 7T;eAﬁfgfk:e?fp?r:)tfpuunt;:‘goan"sdaﬁsz'\:;e%m;ngaga:iofhtf:gce&:geg?sl:;B Leutings Can be used to switch a VFDs Run signal without need for an external relay
't T " " 't H T T . — If ch to the d t i ti de the devi ds to b dated dingly.
The "Spindle™ and "PWM" signals exist 2 times each: ) ] ) o ) T L W See instructions In the "Bootloader folder, | speated seceringy
The user can select any of the D-SUB25 output pins as Spindle or PWM signal. This is always possible. }:K3 PUN and 010V RPH outputs ' ]
And you can additionaly make the dedicated function pins "E2" / Spindle and "A3" / PWM available to screw terminals. e b — — " Dot voltegs can be adiusted by pofenfiometer
. . g i V I1SO \ ISQ
Both will work at the same time. 1S07493CC may be replaced by 3 3
‘N—PL%L?SOSlEE%\gi: HERE |$ |TERMINAL ADAPTER ONLY e ’m
— DO NOT IMPLEMENT TH|Y BECTION FOR LPT / PARALLELPORT ADAPTER VARIANTS: 10n 100n
— For LPT Adapter indut$ [d1 to 05 are routed to D—Sub 25 connector pins 10 11 12 13 15 vee vec._Iso ~
— Addi thi ti d the hard ted to the D-Sub t <
by \Sﬂhgort”\fg S‘tESC ‘\;J; d %T:é. amage e araware connecte (o} e u connector ) e c 0 C 1 S‘,ndle 0710v = PWM
T T 1000 1n | 1 coust s o[RPM
s = T Ll o3 o
- gz | 28 CTB;'“ ussoP 27 1—o— <D+ »
NP B—D S| = o i 1. cTs 9 RG G
—1 IN_A oUT_A USBDM
~ LS T divs |Soursfd RXD U3
,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rx ZOUT_C 5 INC ﬁ T™XD  FT230XS
vee ><—0:T_D a IN(:D vsouT
a a RESET
j!uizli 4 E 05 veeio 2s Mo A
5—P 12 1 Qw0 c23  Cha
LTV-817S For VFD spindle motor speed control v
**************************** A% SZGND_ISO
R43 vCC -
I8¢ SV por gy (1 U9 o sovnicty sooes)| [0 o pover sy
TV—817% [ For low cost soluﬁor(v:s the isolation cans%e omitted VCC_ISO e e e
saving the isolator IC and the second U connector FBL N I
**************************** 17 A UsB-C [<]
8 VBUSH - g
A use=c - &jl}uzl Mini DIN 6 ko
= |
}LJEOKZ‘ {Input 02 ] ggéc BS [lEncoderB Y
- 3 D Encoder A
[V—8175 g:zj—“ <o-> [SDA)—
7777777777777777777777777777 D+ £o9—<De>
B6
R33  vCe . g
v 2
v L S susdan, ¥s 2 e
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Analog Sensor inputs: Analog Sensor inputs:
Ve @ 240 0.4% Depending on resistor population sensor inputs ADC 01-07 can measure:
= i R = Resistance - e.g.:
ZZ % = :22:}{;;3t\f:gg;g;jii:?néw1000 / NIC 5K / NIC 10K sensors)
5|91 1K 04% | 10K 04%  5K1 0.1% e e
4le 6 3 <— —¢ - Vacuum monitoring
g Z 7 = R133 R134 R135 U = 0-10V Voltage - e.g.:
- Spindle power monitoring
1le 8 - Plasma torch height control (not implemented yet)
" . 9
The Estlcam hardware designs are free for personal and commercial use: GNDle—> W befanlt popetation:
— You are allowed to manufacture and sell Estlcam compatible hardware. OOy homispenee ) fopmane Reerstore ]
— Actually | really appreciate it if you do so: 3G 04 DCs0un Gemant /) Domlatel Rassstass © v
— I'm a hardware and software development guy and get my income from the Estlcam software license sales. g S VG g e o
— I'm not much interested in manufacturing and hardware sales, especially not internationally. > R129 R130 2EE @ @107 Velige /) Depate Reoieem T
Please update EEPROM if you customize the inputs and provide information to your customers.
There are OﬂLy 2 COﬂd\'ﬁOﬂSZ 7777777777777777777777 Using 0.1% precision resistors is recommended to get accurate readings. Programming interface:
1: Your pdeUCT = your responsw’b’\ﬁty. YT giiﬁlfgzelizﬂigaiSrziizt{:;iztely so the customer knows what type to expect e.g. The PCB exposes 3 pads for on board
— Do EVEfyth\ﬂg at your own risk and don't hold me liable. oy Lok 04%  5K4 0.4 2[1] Eor 1npu§2;g:ig$ﬁ§ e E:}:gtigfndrsgnglﬁzge{wEEvF::rgm//GNFISJS; o
— Ensuring the products compliance to your intented markets laws and regulations is up to you. S <« ISR —{RU}— : ’ Connect e.g. with spring loaded poga pins
2: Put your company name and address on the finished product: o fize faz7 A PDI compatible programmer is needed
— Customers must be able to tell who manufactured the board. W T e.g. Microchip / Atmel. ICE
— Using the Estlcam logo is OK. 240 0.1% I HaRTE B connector
— And t
R124 nicgir;ngcm the GND Pad
Modifications are welcome: 1k 04% |10k 04% 5K 0.4% Ly Ep hegar R
— E.g. a board with integrated stepper drivers may be interesting. g 2N 'ﬁmﬁm 0
— Or adding actual relays instead of just relay drivers.
But consider the safety and requlatory issues this causes if users connect mains voltage! oy
— Please make sure to provide your customers with appropriate instructions if your hardware differs from my examples. e=
o 0o o
N+ O N+ O
USB CNC control hardware has a somewhat undeserved reputation for being unreliable: = =
— Supply (or at least recommend) well shielded USB cables to your customers. Badly or not at all shielded cables are the number one reliability issue.
. H1 H3 HM i~ o HM i~ o
(The cable to the computer must be good quality, the power supply cable can be cheap) v
— Implementing the USB interface with galvanic isolation makes a hughe difference in electrically noisy environments. Solen 5
H2 H4
vee -
Support for other control software: ) 3.4 cw% £s8
’ . . " " . . . . . . D3.2 D3.2 PDI
— | don’t mind if you port e.g. "GRBL" to run on this hardware if you like to bundle boards or machines with a free software alternative.
— But please keep the bootloader so the user can easily switch from one system to the other (Bootloader protocol description see "Bootloader” folder).
. . 0 0.1% christian@estlcam.de
| may — or may not — endorse your product. It depends on how much | like your version. 2“$1'<’ e e
You can offer Estlcam compatible hardware without asking me — but it may still be a good idea to get in touch with me first. R112 Estlcam / Christian Knull
1K 0.1% 10K 5K1 0.1% Sheet: /
. . . L . . , . . . . . . . o %%HX File: Main Schematic.kicad_sch
Please keep in mind that while personal use and modifications are welcome | simply don’t have enough time to assist with personal projects if you run into issues. - R100 R110 R111 Title: Estlcam AVR64DB64 Main Schematic
This project is mainly for commercial use. Size: AL [ Date: 2024-06-09 Rev: A
KiCad E.D.A. 9.0.0 Id: 1/1
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