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. . . ) Digital inputs: ) . ' . . ) Step / Dir outputs / Terminal Adapter only Parallel Port D-Sub 25 female Connector / LPT Adapter anly Freqency / pulse counter input (5V TTL) o ;
This schematic is an overview of the Estlcam AVR64DB64 / AVR128DB64 hardware platform. B o gy G the Input loglc can be changed 1o 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) [cocoooo089
It is the common base for 2 main products: M ovte T to 8 are NPN logic
— The Estlcam "Terminal Adapter: inpute 9 to 16 are NP logic oo~
_ AH fUﬂCt\‘OﬁS are made avanabke on screw tefmiﬂaks. Please update EEPROM if you customize the inputs and provide information to your customers. IPT 14 12L¢ o 5145V
' E INPUTS 13 to 16: LPT 02 O
— And the Esﬂc’am LPT / P'arauet PO\’J[' Adapter : ) ) ) ) s SECTON HERE \LSPTTE/R!\SLNR/?LLLAEDLAPPOTRETRAODVXLPYTER - StepY\(Lix"Stxsf:w‘lce for matcmes with 2 Y—axis motors: [input 05 135 OO éki%
- FS;ep / fD'M aﬂt(’j othirt\hmpDortSang zwgﬂaks aret conmecéed tot athf%ubth25 corm'ectEorﬂfor machines or stepper drivers with parallel port interface. 7 e i{v}gf‘;ﬁgmfi‘i‘xsm%&;r . A . for spindle contont low montoring ih fobine flon mete.
— Pin configuration o e D—-Su connector can be selected by the user in Estlcam. _ ' ' = Dir signal is shared for both sides. . o
V+ [o]--—V_Board] U241 For machings with only 1 motor It doss noy matier which step output is used. o0
. . . . . . . R 16|e 3 } = K 3 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|01 D 2—o Add PTC fuses ~100-150mA to each output.
HP. i H 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 R 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. 1210 T T T T T T T T T T T T T T T T T s vee Cerozt1—o °. 1don
10|of-8 M — (LPT 08 81o
y . . . . . 9 4 . 21 T
- For botb tb‘e T’ermma’t Adapter” and "LPT /“P’arat}et Po’rt Ad@ptgr there are 2’ predefined PCBS: GNg;w > }“fl(s o2 o fozoos cwgco_gm =5 25112
— An "XL" variant with all features and a "Light” version with just the most important functions. — 8173—9 s ol © = fa - 1lo|11
— If you follow those suggestions: MR R0 ) B PE] Iy 1t o1& EES——e|10
) . . . . " y . e O 1 2 . 025 f=Z8——21e|9
— You'll find the PCBs in the "Terminal Adapter Variants” or "LPT Adapter Variants" folder. - RO8 vec [input 02 26[° 5 . osf £78——Lo/8
— And can program the device with the matching predefined bootloader batch files in the "Bootloader” folder: ' ' . [input 03 210 N 1 =319/
"Prog_Terminal_XL.bat" for the Terminal Adapter XL }U?K [input 04 13& I 8%‘1’ == Hel>
" . . " . . 72 N @
Prog_Terminal_Light.bat” for the Terminal Adapter Light S o £23—20|3
"Prog_LPT_XL.bat" for the LPT / Parallel Port Adapter XL e i =50
"Prog_LPT_Light.bat"” for the LPT / Parallel Port Adapter Light T Res e o #: @M
. 4 ﬁxgéﬁ‘bcégzogt((?llteermat‘wely AVR128DB64 vee ?@g{c;{;ﬁ; 7";’”7?5'7(;952;637 ué Ch1 o]V
— If you design your own, customized product: }“iili }E"uf;;giggg"iaéi%Eig&i@‘?ﬂ“gngm } ULN2003 |
. . " " o} e may sti € @ good idea.
— You need to choose the correct bootloader for flash programming in the "Bootloader” folder: > ! ’ ’ | \14>£0116
- . . . . \ . LTV-817S 1Qp 100n 10n  1Qu 100n 10n 10u 100n 10n  1Qu 100n 10n | ‘ 12 0215
Bootloader_Terminal.hex for Terminal Adapter variants i T s | | R T
" " T N R N N N e L e e L D e D Db e D D e e D S L 1r
Bootloader_LPT.hex for LPT / Parallel Port Adapter variants - REB vec A D R G S G B s D e A Al Y1 J | W o+ ouft3
— Program the fuses correctly: " ' S 12 | mJ__| | F oeL
" . " . A Input a
Bootsize: 0x02 / Bootloader size 1024 bytes }:Ks Clnput 12 V2 g@«ﬂ | g | 7 2 o7fil
h v X atchdo seconds P =i 288289
WDTCFG™: 0x09 / Watchdog 2 d —— \ 8888 - | i | ®
. . . . . . - o o
— And program the device EEProm with a customized description of the available features: 2 Ceoi>—=)uPD! T8 a3 e !
Use "EEProm_Tool.exe" in the "Bootloader\EEProm_Too(\bin\Debug" folder to create the EEProm description. RE3 vec b input 09 )—2 P60 PA2
This tool can either directly program each device after the bootloader has been uploaded. . g st 10 b o Fog coolant solenold fnjector valve output:
R . , . U19 B B 5 Z Current limit adjustable 0.3 to 3.2A
Or it can be used to create a .eep file for other programming software like AVRDude. }:K 2 | —Honput 12 >— 1 PG3 PAS
3 N 2 (LPT 09H Input 13 e PG4 PA6 - Alternatively 5V TTL step signal for stepper driver ©
LV-8175  GLRT LA hnaut 14 70 Pes P £ T C e pump ]
- i i - : LPT 16+ Input 15 PG6 & - E.g. X g
The’ EEProm can also store some customizations 3 S D 5 TP Tt 61| hoo pao[S-SToutsu T2 51 IPT o8 - vee
— Links to your shop and user manuals. R78 vCe . pB1 | Z-&1Dir x L{IPT 070 ¢
Machi £i . h . l fi hi ith i f lick £ XTAL32K1/PFO P82 L& pir v LHLPT 06 p =
— Machine configuration presets so the customer is able to configure your machines with just a few clicks. e £ . XTAL32K2,/PFL m%Hn U ipross 2
— If this is interesting please contact me. }:K3 5 AN Iy, 44 PR PSR X THLPTOLY o 7
Iy 48]
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Main Product:|Terminal Adapter: | Parallel Port Adapter:| e RESET/PF6 = - i
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Predefined feature Set:| XL Light XL § Light vee PEQ 2
Digital Inputs:|16 4 5+7 5+0 o7, A s
Frequency / Pulse counter input:|1 - 1 - }:K3 Pe3
Analog In 27 - 7 - b PE4
alog Inputs V8175 ed
,,,,,,,,,,,,,,,,,,,,,,,,,,,, PE6
Spindle motor relay driver output:|1 1 1+1%* 1+0 vee PE7
Misc relay drgs\/rMogtEStst: %2 - 613+1** I+O v [oA—Em] }Um(a
utput: — @ Ind
7 3 3 Thi . " .
0-10V Analog output|1 - 1 - 6lol IR b Elg: for Fog cagling with injoctor values. -
. 5|e 5 Or central lubrication solenoid dosing pumps.
Spray coolant solenoid output: |1 - 1 - e || e PD6
3l ; vee 2o VREFA/PD7
X 2|e 23 VFD RUN output
Hand Wheel pendant connector: |1 1 1 1 tlof2 S oIS outpu Ris e L
=
) P TN =1, . 3-( He]run
{> ote: =
. . LTV-817S — There can be up to 20 ogtpu( pins. X 2 3
* Inputs 01-05 are always connected to D-SUB25 connector pins 10/11/12/13/15 and MUST NOT be connected to screw terminals. (|| __ S 7"&=——="" T B e e e e e e P et s JLW—WS
Inputs 06 towi2 can be connected to screw terminals. vee T Gther oy Fanciions are fixed and Cannot be Shanged. P roUing ‘ Can be used to switch a VFDs Run signal without need for an external relay
* % The Sp\ﬂdte aﬁd PwM S\gﬁaLS EX\St 2 t\meS EaChI ’ ' ' ’ ' ' o “ | ot 05] 7S‘feec?r?gtgvzzﬁtgnih?ndtehf:U"Léocootrl’g‘agduer?“n?géeite made the device EEProm needs to be updated accordingly.
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
oy . . . " " . " " . . —b \ l tput volt be adjusted b tenti ter.
And you can additionaly make the dedicated function pins "E2" / Spindle and "A3" / PWM available to screw terminals. TV—8175 p p ﬁfow ot e ROy e
. . A = i \ ISQ \ ISQ
Both will work at the same time. 1S07493CC may be replaced by 3 y
INPUTS 01 to 05: cheaper 2 channel >1MHz isolator
— THIS SECTION HERE 1% [TERMINAL ADAPTER ONLY m
- DO NOT \MPLEMENT_T% 9 BECTION FOR LPT / PARALLELPORT ADAPTER VA_R\ANTS: vee VCC_ISO 10n 100n
— For LPT Adapti t$ [q1 to 05 ted to D-Sub 25 t 10 11 12 13 15 =
,Ab[d;é"sﬂhgorttr;;i;teicrt;:?&pi ?g?aigldamirgeertuhueehargware gcnﬂecisgﬂtzct%rep[)‘lzw connector \ 30 Tho ChL — STPWM
T 1don 19n | 1 cBust s B E|RPM
vee CBUSO GND_ISO @|GND
. 2 ¢ aqui 3[9: CBUS2 r5
}U?K gz | 28 CTB;'“ ussoP 27 1—o— <D+ »
- 3 > > o R6
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LTV-817S For VFD spindle motor speed control v
**************************** A% SZGND_ISO
R43 vcC -
FE4 SV por gy (1 59 o sovnicaty sotoes)| [0 o sover sy
B> ) . ) vee vee vee
V—8175 For‘low cost solutions the isolation can be omitted VCC_ISO
saving the isolator IC and the second USB connector FBL N T
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Analog Sensor inputs: Analog Sensor inputs:
1‘— 240 0.4% Depezdlzglzna;:?ft:r p?pulatlon sensor inputs ADC 01-07 can measure:
V;Z 2 - S 8 FjTem;eracure r;\g;qitorlng (PT1000 / NTC 5K / NTC 10K sensors)
6|e 13« R136 - Coolant level monitoring
M L Ko7 |10k 0ax  sK1 0% P
< —4 - Vacuum monitorin
g’ Z 3 s %g R134 R135 U= o—\{ov vOlcaqet— e.g.:
- Spindle power monitoring
1le 8 - Plasma torch height control (not implemented yet)
- - 3 ———<anc 07]
The Estlcam hardware designs are free for personal and commercial use: onole=— ||| e e pefaule populacion:
— You are allowed to maqufacﬁur@ and sell Estlcam compatible hardware. 2“>é e e e
— Actually | really appreciate it if you do so: [z ADC 04r O-20mA Gurrent / Populate Mesistors “RIU" "IO" "T"
— I'm a hardware and software development guy and get my income from the Estlcam software license sales. o e S O R O e T S
— I'm not much interested in manufacturing and hardware sales, especially not internationally. = R120 R130 R131 ADC 07: 0-10v Voltage / Populate Resistors "RIU" "IU"
Please update EEPROM if you customize the inputs and provide information to your customers.
There are OﬂLy 2 COﬂd\'ﬁOﬂSZ 7777777777777;55& 77777 Using 0.1% precision resistors is recommended to get accurate readings. Programming interface:
i: YOU( p(od UCJ[ = you( respoﬂs"b’\uty‘ o8 Label the terminais appropriately so the customer knows what type to expect e.g. The PCB exposes 3 pads for on board
. . N . "1R" for input 1 resistance
— Do EVEfyth\ﬂg at your own risk and don't hold me liable. . Lok 045 5KL 0.4 "4I" for 1nguc4/o-20mA current E:}:gtigfndrsgnglﬁzge{wEEvF::rgm//GNFISJS; o
. . . . . 1K 0.1% 7 "6U" for input 6 / 0-10V voltage
— Ensuring the products compliance to your intented markets laws and regulations is up to you. S <SR e [RU}— ’ o - 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 0.4% o e e HToM 0 i connector
R124 A the oD pad
- Pin (e} e a
Modifications are welcome: 1 04% |10k 04% 5K 04% T ot P2 Al
. . . . . 9 —e
— E.g. a2 board with integrated stepper drivers may be interesting. g < &L 'ﬁmﬁm 0
- Or add’mg'actuat relays instead of just relay dm’vgrs. ' ’
But consider the safety and requlatory issues this causes if users connect mains voltage! EE e oy
— Please make sure to provide your customers with appropriate instructions if your hardware differs from my examples. S °=
R120 o P! o
N+ O © N+ O ©
USB CNC control hardware has a somewhat undeserved reputation for being unreliable: g < 57 (RO} i — —
— 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. - R117 R118 RL19
(The cable to the computer must be good quality, the power supply cable can be cheap) e >H1<>H3< Tmene Thene
— Implementing the USB interface with galvanic isolation makes a hughe difference in electrically noisy environments. 240 0.4% Soten a
B = H2  HA
R116 vee © o
Support for other control software: K o4x Lok Bk 04 GND% 559
P . . " " . . . . . . o " N D3.2 D3.2 P
— | 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. S ST -
. . . . " - R113 R114 R115
— But please keep the bootloader so the user can easily switch from one system to the other (Bootloader protocol description see "Bootloader” folder). Goe]
. . 7777777777777???7 77777 christian@estlcam.de
| may — or may not — endorse your product. It depends on how much | like your version. s v estlcam.de
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: /
. . . . . . , . . . . . . . O <[ R+ {RU}—o SR 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. 8.0.1 ld: 1/1
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