5VCCA
MMZ1608B601C
+5V 5VCCA ch
= €N T04F VCC 3.3V
) 63 5VCCA
¢ ce7 Ce8
OuF OuF vz CGN\P TojF oL yop 69 ’_| Toonr 1GNP
DAC 1 SCLK [ oo™ vop T0uF U4
GND DAC 1 MOSI | podt 002 Vdd OVDD o ADC | SCLK
DAC 1 CS Ve VREF Control 1-3.5V mA_Sense ADC I MISO
CS  VREF - / Control REF SDO —
DGND AGND Ain gnp  CS
|_DAC883OICD —1 hour 2 LTC2313ITS8-14
T 100pF |
GND 1 ADC_|_SCLK
GND ADC_I_MISO
ADC_I_CS
5VCCA 5VCCA
F1 PWRIN B
+24V uiz  GND T03F
|\ { DAC 2 SCLK VCC 33V
+ C 3
5A o DAC 2 MosI | piaks VoD 5 NU15B cts
DAC 2 CS Ve VREF 79 f 7V CNTRL TOJF 80
CS  VREF o1 € 6 (v CNTE S GND
DGND AGND — I8
GND |_ —1 00pF u18
DAC8830ICD hour Vdd OVDD ok ADC V_SCLK
1 KV_Sense REF SDO ADC V_MISO
GND A onp S8 ADC V CS
3 LTC2313ITS8-14
100pF |
L6470_3.3V VCC 3.3V GND
cs4
GND
PWRIN R3B [R39
2200 UL9A 1k | fik UL9B  L6470HTR PWRIN
17 25 STEP_STCK1 1 2
40 6] VDD STCK —50STEP FLAGL 1 g oumia  VSA —5 86 |c87
VREG  FLAG 1 2 OUT2A  VSA [ces [c
K7 STEP_SWI 4 22 STEP_SYNCL 4 2
SW SYNC 3 OITIB  VSB
LADC_ 5 ' ApcIN 4 1 1 outs vss L8 OuFgIOuF
STEP RST 3 | £2° MOs| |20 STEP MOsi1 ' 2] O o [0
41STEP CLK 7 | qoln Soix |19 STEP SCLKI 21| ponn. veoor L
K 8 8 STEP MISO1 13
- oscout miso —2—STEE WS PGND AGND
GND cs i
L6470HTR T
GND
L6470 3.3V VCC 33V
VCC_3.3V T || c0 |GND
= 1 T220nF L
D1 Cal Rap R43
2200 U20A 1k [ fik U20B  L647O0HTR PWRIN
17 25 STEP_STCK2 1 2
6] VPD  STCK 5 STEP FLAG? 1 g OumA  VSA —5 92 |c93
VREG  FLAG 2 OUT2A  VSA o2 ¢
STEP_SW2 4 22 STEP_SYNC2 4 2
STEP SW2 4 | sy SYNC 3 OITIB  VSB
LADC__ 5 5 6 cdEp8 Jourfiour
LADC___ 5 | ADCIN 4 OUT2B  VSB
STEP RST 3 | £2° MOs| |20 STEP MOSI2 ' o O o 10|
STEP CLK 7 9 STEP SCLK? 27 T
STEP CLK 7 | oscIN - SCLK PGND VBOOT
8 oscout miso & STEP MISO2 13 PGND AGND
GND S0 3 StEP Cs2 1 co5
GND cs i
Title
L6470HTR T
GND
Size Number Revision
Ad
Date: 2/13/2018 | Sheet of
File: C:\Users\..\Analog.SchDoc | Drawn By:
1 2 3 4




1 ‘ 2 3 ‘ 4 5 6 ‘ 7 ‘ 8

L
VCC 33V
T UIA _ CY7CB5632-28LTXC +5v vee 3avie— ¥ Ve 33V
il i }; 27 [ oo GANG 23 VCC 33V c3 C1 C2
1, & Es b ES 28| vieg  SLEEPWR 22 f—feno L2 GNDM‘”UF Lo Lo Len
2 87792 "JloonF_[ioonF froonF Joone foonf 14 ] Vee-D 100F e 100nF | 100nF ] 100nF
3 0 VEe A vee u
10 - 5 fvecA  xouT HAMTIS p- 3 cl2 ==cla_
el _useN GND em| 70 N HAM P 5. g % GNDM wE | o] olsle] w2 GND
U P = USB T 1 I FT232H
6 0 USBNL b PWR# L GND &
o 7 01, UsB P2 | 0k GND €15 40 VPHY VPLL VCCIO  appusp 23 ri%sﬁ
2 | | SR
fres: = B | g e—
S GND 38 Cs
2 10 o1 VCORE ADBUS3 = —
I co1 |c22 T Yoo v FT_GPIOLO
100nF FT GPIOLL
GND FIDIN 6 | o v FT_GPIOL2
GND uic GNb R3  FTDLP 7 by ety FT_GPIOL3 M4
FTDI NZC=12 o oa |15 2= HAM N c23 ok — ]
ML;% D3+ D4+ %w I 32 RESET# s FT GPIOH
O oVR3 OVRA— R4 REF ACBUSO Al H
oD 100nF e [35_FTGpio
CY7CE5632-28LTXC % EECS 45 26 FT GPIOH
R5 12k EEck a4 ] EECS ACBUS2 ——FC515
VCC 33V} EECLK ACBUS3 El
EEDT 43 | Eepata AcBUSs 25 F
5 ACBUS5 22 —F]
vee cs El
o ¥ C2cl CLK LMBA | xcs) ACBUS5 (30—
- DI 2| XCso ACBUS?
nob—] 5 1002 oo o 4L 42 TesT ACBUSS (32
wF_‘"Ncrwzie PWRIN U6 k2 AGND GND (RS
vee
ALr y16 QL Gate "l"’l?l?-lﬁlﬁlﬂlﬁl%l%l%l% ST2 STL ST4 ST3
Az“>'vz 4_MOT_EN R9 +24V
P 10k 1 ¢
GND : 2 GND 10 [R11 []R12 [TrRi3
3 GND o £D o= 4 ko Lhe Lik Lk
00R MOT EN o ol 4 D9 ~ TCK VCC 33V
GND ° B BN Q2 SI7112DN-T1-GE3 ° GND ED _RED _RED _RED
1 o a9 m = DO w15
GND  GND ° = p4 VCC 33V D \X0{ 0 Of
45V MOTDIR = GND R6 p< MS
c28 et 00R 89 =1 14 VCC 33V
SND___ 89 11 _2n CLK 0 Sl e C_DONE
GND)| . , GNE) CND g? CLK 2p CLK_0p 5| 1= nSTAT ™S GNECNDISGNDICND
wE_*"Nerwzi6 GND mA Sense GND 90| SR-Sn oL E| 819 —Tor ECONE (L0
GND _3p CLK_1p gl T 10 o Ol s
e — S g o C_SEL JTAGEN —2jvce 33v
2 MoTSTER XENT usc U8B
— GND
V_Confrol 135V GND sT1
V CNTRL
XENIT 5
GND 9
kV_Sense 10
11c29 |1c30
1Moo — 1 1Moon
GND
vee 33V =2 veciola  vecions —Bevec 3av ©
e e P o T L res R ===
XRAY_EN teornr el 2L e o [+ LiolA 1 CN ——a0 | HIO3 VREF HIG4_23n o0 —;
SOR R0 s ° o XRAY_EN} LIO1A 3n — 8 HIO3In  HIO423p
tep- p2 4] I LIO1A 3p 1 UFLs - 39 | HIo31p  HIO4 27n
vee 33v LIOIA5n  LIO1B_14n z HIO3 3 HIO4_27
G3VM-31HR(TROS) 12 =L LI01A5p LiO1B 14p —22 UFLL 43 1 Hi03 3p s
GND 5V UFL2 i L 4 CLK? 4 L 62 sT1
B ca DRSS (10170 LIOIB 16n (—52-CiKe HIoH 4t i hiossn  Hiosto —2S Lo
LIOIA7p  LIO1B 16p I ELChoHZ 2 1 Hiogsp  Hiod lo e t2MHz VCCS.
enpl—| Lo o GND a7 o3
wE_°NCTwzi6 FTGPIOLS 50| 1o3-7P
vee Ros %1V Rog ELCPIOLZ 52 | 03 gp
X_EN11 £LCPIOL0 5 1 hiog iz
MISO 57| HI03 12p
o 31 HI03 14n
= HIO3 14p
P L SCLK 59 103 16n
vee 33v L3 o 2 GND ET GPIOHO 60 | | 557)¢
A e | 2 TRGOUT Fropiotl 64| o’
S S S & MMZ1608B601C e 4 GND L
Gwow onF VCCONE  ADC_VREF
L 1]
36 | VCCONE ~ ANAINL J EBL8Y
_poo i 2L ST 1 vecone  ReFoND S Cso
[To0nF JTo0nF [R00nF $—a— VCCONE GND W o vee 3av vcc,3.3v|—4”—|eND vee 3av
GND t—2— VCCONE GND 7 g Wos :
VCCONE GND f—feno vcelos veelor
_pa s o 4109 | vecone GND Jeel oo S vccios  Hio7_vrer (12 CND 49 % vccios VCCIO6
[T00nF [100nF [100nF $—39e— VCCONE GND N F 3 Lios_vreF HADC v SCLKIoonF STEP Syncai| HIOS_VREF  VCCios
GND b2 VCCONE GND cTReN [3SALSYIPo R3O TRo . 1 Cosaen  HIO7_1n (SHADC YV SCL ezl | HIOS 1n  HIO6_VREF
142 vccone GND >V 2 0 Liogaep  HIO71p (IADSY S L ELLACIE | Hios1p  HIGG 18
%%t VCCAL GND B 00R o 20 ogaon  HIO7 1o (io—CND— P32 T8 HIOSan  HIO618p
_fs Jess s E 38 1 vece GND 124 | (108 19p  HIO7 10p —DAC 2CS TEE STCK74 | o5 2p  HIOG 26n
4107} vecas GND NCTWZ16 D. 3L | j0g20n  HIO7 10 [A3ADC V MISO TEP MISO28L | o5 70 HIO6_26p
GND |—-20nr JL0onET[100nF: 17743 IRvESaw oD 716 D el (e - 14DAC 1 MOSI P_SCLK279 - =
| 143 | D 10 | [|0g720p  HIO7 IO HIOS 7p  HIOB_27n
L} veeas GND GND) H 4 |08 22n P SYNCIST | |05 100 HIO6_27p
o S 2 | vceas GND L6 e R3L X ENS VCC 33V Cs8 El 2 | 082 VeC 33V STEP FLAGISS | pios7iop  HIOB 280
L4 rzapRRa2 X ENT. GND g 1] Viog oo vecior ik EPCST_86 | [iociin  filoe 2s
GNDMI—OOHF UsA 12 E 40| |05 26p HIOZ VREF? |22 S TCKIB1 | 05110 fiioe-3an
vce | 10onF SHUTER 35 -20p m 32 F TRGOUT 0SI278 -11p -33n
N h SR i Liogllo  Hio2 27 e t—ReddT o HIO5 10 HIOB_33p
nF |ttt |
TroouT B8 [TIASVIPT] F TReOUT Lealo GIoRHD UsF
TR (27 A UsG GND
' GND
SND ICTWZ16
o
GND

1 2 3 4 ‘ 5 6 ‘ 7 8




-

~
\?

)

%

/)

[
@]
e
@
[
©
L 4
@

-

Q
o on on‘; .

Co0eoC
[QICICIOkS]




Comment Description Designator Footprint LibRef Quantity
C1,C2, Cy, C10, C11,
C12, C13, C14, C15,
Capacitor SMD Capacitor C20, C22, C23 C0603 Capacitor 12
10uF SMD Capacitor C3, C86, C87, C92, C93 |C1206 Capacitor 5
C4,C5, C6, C7, C8, C21,
C24, C26, C29, C30,
C31, C32, C33, C36,
C37, €38, C39, C40,
C41, C42, C43, C44,
C45, C46, C47, C48,
C49, C50, C52, C53,
C54, C55, C56, C57,
100nF SMD Capacitor C58, C68, C80, C96 C0603 Capacitor 38
100nF SMD Capacitor C17,C18 C1206 Capacitor 2
1uF SMD Capacitor C27, C28, C34, C51 C0603 Capacitor 4
C35, C59, C60, C61,
C62, C63, C67, C69,
10uF SMD Capacitor C71, C73, C75, C81, C82 |C0603 Capacitor 13!
100pF SMD Capacitor C70, C72, C79, C83 C0603 Capacitor 4
TANTAL C76 TANTAL_D TANTAL 1
C84, C85, C89, C90,
220nF SMD Capacitor C91, C95 C0603 Capacitor 6
10nF SMD Capacitor C88, C94 C0603 Capacitor 2
Diode D1, D9 SOD-123 Schottky Diode 2
LED LED D2, D3, D4, D5, D6 LED0603 LED 5
Diode D7, D8 SOT23 BAV199 2]
Fuse Fuse F1 F1206 Fuse 1
52892-1096 10pin ZIF 0.5mm J1 1-1734592-0 ZIF_10pin 1
USB USB Connector 12 482580002 USB 1
RF Connector 33,35, J7, 38, J9, J10, J13 |UFL_Center RF Connector 7
MICRO_MATCH_10_MF_
Micromatch_10 J4,J11 H - FIX Micromatch_10 2
MICRO_MATCH_6_MF_
Micromatch_6 16 H - FIX Micromatch_6 1
3-794620-6 6Pin Connector 5A J12 3-794620-6 3-794620-6 1
MICRO_MATCH_4_MF_
Micromatch_4 J14,J15 H-FIX Micromatch_4 2
4pin 5A 3mm pitch
2-1445054-4 connector J17,718 2-1445054-4 2-1445054-4 2
OPTO Relay 4A 30V
G3VM-31HR(TRO5) 40mOhm K1 SOP6 G3VM-31HR(TR05) 1
Inductor L1, L2 L0603 Inductor 2
Inductor 0.5A 4000hms
MMZ1608B601C @ 100MHz L3, L5 L0603 MMZ1608B601C 2]
Sheald M1, M2, M3, M4 M3_SHELAD_0.3 Sheald 4
Crystal CMOS oscillator Q1 Crystal5x3.2 Crystal 1
SI7112DN-T1-GE3 12V 3mR Mosfet Q2 PowerPAK_1212 Si7102DN 1
10k SMD Resistor R1, R5, R9 R0603 Resistor 3
649R SMD Resistor R2 RO603 Resistor 1
R3, R15, R16, R17, R18,
Resistor SMD Resistor R19, R20 R0603 Resistor 7
Resistor SMD Resistor R4 R0402 Resistor 1]
R6, R7, R14, R21, R22,
R24, R27, R33, R34,
500R SMD Resistor R44, R45 R0603 Resistor 11/
2k2 SMD Resistor R8, R31 R0603 Resistor 2]
R10, R11, R12, R13,
R29, R38, R39, R41,
1k SMD Resistor R42, R43 R0603 Resistor 10
50R SMD Resistor R23 R0603 Resistor 1
85R SMD Resistor R25 R0603 Resistor 1
R26, R28, R30, R35,
100R SMD Resistor R36, R37 R0603 Resistor [
330R SMD Resistor R32 R0603 Resistor 1
4k7 SMD Resistor R40 RO603 Resistor 1
CY7C65632-28LTXC USB HUB Ul QFN28 CY7C65632-28LTXC 1
USB-UART/SPI
FT232H converter u2 QFN48 FT232H 1]
LT1963 U3 SOT-223 LT1963 1
Us, U7, U9, U10, U11,
NC7WZ16 Buffer u12 SC70 NC7WZ16 6
93LC66BT-I/OT FTEEPROM U6 SOT23-6 93LC46BT-I/0T 1
10MO8SAE144C8G Altera MAX10 FPGA us EQFP144 10MO8SAE144C8G 1
DAC8830ICD 1MSPS SERIAL DAC U13, U17 SO8 DAC8830ICD 2|
LTC2313ITS8-14 14b 2.5MSps SAR ADC |U14, U18 SOT238 LTC2313-14 2]
Dual Opamp low noise
LTC6262ITS8#TRMPBF  |30Mhz U15, U16 SOT238 LTC6262 2]
Stepper driver engine
L6470HTR SPI u19, U20 HTSSOP28 L6470HTR 2]
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