5 4
output
preamp current P
. CONNS5
CONN1 input_1 error_signal error_signal error_signal PID_out BNC_LAY
BNC_LAY R26 HF_multi2
HF_multi2 10R 1
= error ramp 0805 -
signal
, CONN3 , CONN7
CONN2 input_2 error_monitor BNC_LAY —— feed-forward  PID_monitor BNC_LAY
B':S-rm; R3 HF_multi2 R24 HF_multi2
- L Preamp.sch gs?oi L 5 Cu:rem'SCh TL 05;)02 =
+ ]
9 & ¢ 5 % g ¢35 3 current
=) o o e, . = = ”
. _ T T 11 ] L IO A monitor
auxiliary trimmers = +Ub -Ub Vref -Vref
: +Ub -Ub Vref -Vref
and switches
2
R1 S1 ° iezo
BI 89B + Vishay T18, 10k . APEM TL36WW generator . P
panel_mount_BI898 w! T APEM_TL36WW ramp ramp pIeZO output
CONN9
error_signal PID_out BNC_LAY
CONNG R8 HF_multi2
Ro - TTL _out BNC_LAY 10R 1
) = G tor.sch R5 HF_multi2 0805 =
Bl 89B + Vishay T18, 10k APEM TL36WW enerator.sc 50R
panel_mount_BI898 w n  APEM_TL36WW % é (.: 2 '< =
S S 5 2 9 trigger out CONNS
% 4> é <£ é ramp PID_monitor BNC_LAY
+Ub -Ub Vref -Vref R7 HF_multi2
Piezo.sch 50R
@ + . = L 0805 -
b4 S s
CONN4 6 +Ub 5 S § 3 3 piezo
PSK-3pin + AC3MMDZ power +ubl—2 121 I IO A monitor
XLR3_3PIN_b
_3PIN_| GND I H102 +Ub -Ub Vref-Vre
+£ +Power H117
-Ub 3 cuboid 5x5x9mm
[ oo 2—¢— GNDPower -Ub Hs1 cuboid_5x9mm ‘e 10
-P -Power pin PI D-Th |J32 REV:
Vref pin_1mm TITLE: .
Vref|—7 S @ PROJECT PID-Thijs2 30.04.2021
Power.sch -Vref 3 pin M1 \ DATE:
oot ; pin_tmm Daub MGF44061 PID-Thijs2.sch Kai Mueller 1/
= BOX_DAUB_MGF44061 FILE: DRAWN BY: PAGE: 6

current




set ramp frequency
1

Bl 89B + Vishay T18, 100k
panel_mount_BI898

c2
4u7
cap_200mil_c
c7
J1 au7 Comparator L
slow/fast |:O] Jumper cap_200mil_c P 1 w 3
ramp O JMP_2PIN R25 D1
10K BAT54S
! 0805 SOT23 slot=1
ramp on/off ]
Ilce P — 1
1u
) R27
cap_200mil_b uU13 R26 6.8k
) OP07CD 22k o
— — XU ] 81\ s08 0805
L I 3 6 1
R23 R24 S2 2] _ 4|> TTL out
10K B APEM TL36WW =
Integrator = OP07 APEM_TL36WW 1 u14 m
raises the voltage linearly . 3 508 - OPO7CD
(if the voltage of the Proportional is positive for positive voltages raise the voltage very fast until the limit of the opamp S08
other wise it falls linearly) for negative voltages same until a negative limit
w:isrlﬁze dzpi?lzzwtj%?ttr?é tggtggtlitca)g;ter R29 After reaching the limit it stays constant until the voltage changes its sign
->R29 chooses the frequency ' > square wave
- R30
= Bl 89B + Vishay T18, 10k
panel_mount_BI898 ram
c5 C10 c12 P
+Ub 100n 100n 100n \/\/\/
? 0805 0805 0805 =
7 7 7 set ramp amplitude
+Ub +Ub +Ub
opamp u12 opamp U13 opamp u14
Ub -Ub Ub
4 4 4
0
-Ub 1.0
o . . % G t 1
e o o 2 ¢t ¢ 55 |me eneralor ReV:
1 1 1 .
Ogo(;n 080005n Oé)o(;n Y Y Y Y Y PRoJECT: PID-Thijs2 17.05.21
DATE:
= Kai Mueller
+Ub -Ub  Vref-Vref | Generator.sch DRAWN BY: oace. 2/ 6

|||—




polarity and
amplification
times 0.1/1.1/11.1

slow PID regulator

summing,

R1 R2 R3
100k 10k 1k
0805 0805 0805
4:} [ T | NS
i
1P
10p
slot=6 0805
BANN
slot=5 g 5
slot=4 o 4 T(?k
slot=3 10 _ 3 e
T
slot=2 44
= slot=1 2
slot=
error_signal [ s1 2 3 6
six way piano dipswitch ?Osk 8;27[)
DIPSWITCH_6P 0805 S08
R6
10k
0805 _L_
001xxx = non-inverting

110xxx = inverting

x11xxx = forbidden (short cirtcuit)
100xxx = times 0.5 non-inverting
000xxx =0
010xxx =0
101xxx = ?

xxx00x = times 11.1
xxx01x = times 10.1
xxx10x = times 1.1
xxx11x = times 0.1

R10
BI 89B + Vishay T18, 100k
panel_mount_BI898

s5
Opard APEM TL36WW
+ 6 3 APEM_TL36WW
- T
R7 R9
10k 10k
0805 = 0805
. |- N—)
proportional R8
10k
0805
i
11
c3
10p

0805

S2
APEM TL36WW
APEM_TL38WW

Cé c8 c10 C13 c18
100n 100n 100n 100n 100n
0805 0805 0805 0805 0805

C20
100n
0805

C24
100n
0805

C25
100n
0805

ih

c15
(o)
cap_200mil_c
u4
0P27D
3 so8
= * 6
— [l 2 383
R ITc22 APEM TL36WW
1K 100n APEM_TL36WW

differentiator

R20
BI 89B + Vishay T18, 10k
panel_mount_BI898

L
I

C29
10p
0805

inverting . _
amplifier vs low pass filter 1 low pass filter 2
OP27D
3] 508 u9
- & OP27D
2\ R16 Elin so8
10k R19 4
0805 10k -
R22
c21 0805 10k
100n C28 0805
R12 5
1k BI89B + Vishay T18, 100k 0805 138002 1
0805 panel_mount_BI898 = ‘ ‘
B 11
Ilcte 1030
10p P
0805 0805
output stage
ue
S4 LT1363
APEM_TL39WW
ramp 2 AF"EMJLSQWW [> PID_out

3
regulator/off/ramp

Output Offset
R25

BI 89B + Vishay T18, 10k
SPECTROL_534

-Vref

C31
10p
0805

R29
10k
0805

PID_monitor

I—Jano

s H 1.0
é S i i . PIeZO REV.
Y Y Y Y PROJECT: PID-Thijs2 30.04.21
K DATE:
+Ub -Ub  Vref -Viref ; Kai Mueller
FILE: Piezo.sch DRAWN BY: mce: 3/6




PID regulator

. S5
polarity and APEM_TL36WW
o . APEM_TL36WW
amplification - {%A -
. {1 - 1
times 0.1/1.1/11.1 R6 2o : Re
10k S08 = 0805
R1 R2 R3 0805
100k 10k 1K
. 1
0805 0805 0805 propor-t|0na| S
1 | — R8
4@ [ | N | N 10k
0805
/] i
1Meq 11
10p ca .
slot=6 0805 10p summin
e o invertingg’
slot=6 g 5
o, output stage
sot=4 o4 R amplifier P 9
. U6
_ 0805 us
Slot=3 10 __3 — 'ntegratgg I J OF2D regulator/offiramp . 9F27°
slot=2 2| L] + = 6 PID out
7 12 B BI 89B + V\sp:e::'lr'r?o&n:g?sl;s U3 R14 1R&S =, 6 ramp [~ 2, 4 2 _oul
= slot=1 —mount OoP07 10 - L]
error_signal [ 1 AN 3‘+ 6 1 gskos so8 0805 0805 ‘ 354 ngk
> S R5 ut = R15
six way piano dipswitch 10k OP27D BI 898 + Vishay T18, 100k APEM_TL39WW 0805 e U
DIPSWITCH_6P 0805 08 [ panel_mount_BI898 APEM_TL3OWW R20 PID_monitor
Ilc1s ,_:'—g'_‘ 200k -
R7 1n 0805
. . 10k 0805 1Rk12
001xxx = non-inverting onos L I omos |}
110xxx = inverting e I} c2
_ . . . c19 10
x11xxx = forbidden (short cirtcuit) cap_200mi_o 10p o005
100xxx = times 0.5 non-inverting N 0808
= 3
000xxx =0 -
010xxx = 0 APEM_TL36WW
APEM_TL36WW
101xxx = ? 23
xxx00x = times 11.1 00 i«
xxx01x = times 10.1 s3
. ij APEM TL36WW
xxx10x = times 1.1 £ 5 APEM_TL36WW
. 1
xxx11x = times 0.1 . I =, >° — s
“Rie  llca0’ U4 10k
N 1n 0P27D 0805
0805 0805 S08 .
x8
. ] R17 ‘ x28
dlﬁerentlator BI 89B + Vishay T18, 100k
panel_mount_BIB98 sos
S
t ‘bl =1
< il 1L L L L ; iz
+Ub c2 c3 cs c7 co c11 c13 c24 o g
100n 100n 100n 100n 100n 100n 100n 100n n foud
7 7 7 7 7 7 7 7 il S & < <
+Ub +Ub +Ub +Ub +Ub +Ub +Ub +Ub o T T e %
opamp | YT | opamp [Y2 | opamp |Y3 | opamp | Y4 | opamp [US | opamp | Y8 | apamp |U7| opamp |US
-Ub -Ub -Ub -Ub -Ub -Ub -Ub -Ub feed-forward L
4 4 4 4 4 4 4 4 "~ +Ub -Ub Vref-Vref
o
- p— p— p— p— p— p— p— — panel_mount_BI898
c6 c8 c10 c12 cl4 c16 c18 c25 BI 89B + Vishay T18, 1k 1.0
100n 100n 100n 100n 100n 100n 100n 100n L Do TTLE: PI D_C urre nt REV:
0805 0805 0805 0805 0805 0805 0805 0805 .
T "feed forward" PROJECT: PID-Thijs2 30.04.21
= . . . DATE:
no jumper = piezo regulaor does not affect current h Kai Mueller
! Current.scl : ce: 4/6
toan-nosition = niezo-outnut adds to current outnut FILE: DRAWN BY: PAGE:
L\JV HVOlLIVII PlUL\J UUKPUL auUuo U ourrorit \JULHUL

bottom position = piezo output subtracts from current output



summing,

[ error_signal

inverting
amplifier
U4
OP27D
; 3 S08
input 1 Ot 6
input_1[>> 2 B
R1
100k
0805 [
L
, R5
input 2 100k
) 0805
input_2[~>——{}——
R2
100k ||
0805 llcs
Vref 10p
j 0805
input RS
offset 0805
R4
Bl 89B + Vishay T18, 10k ”
panel_mount_BI898
R7
Re 0505
10k
0805
J1
R 3 pin header
Vref o JMP_3PIN
S1
APEM TL36WW

~ i«, APEM_TL36WW

iI—Jano

o—<an+

+
C

o—<Jan-

[

u7
OP27D
N80 J—- c1 c2
=, ——{ > error_monitor 100n 100n
H ] 0805 0805
R9 +Ub
10k T
0805 |
LT
R8 7 7
10k +Ub +Ub
0805 opamp |U4 | opamp | U7
-Ub -Ub
4 4
o
-Ub
C3 C4
100n 100n
0805 0805
L
. m 1.0
< < Prea p REV.:
3 @ TITLE:
Y Y PROJECT: PID-Thijs2 17.05.21
. DATE:
b Vref -Vref Preamp.sch Kai Mueller 5/6
FILE: DRAWN BY: PAGE:




i

D1
™~ CD4148
Q1 L1 dio_0805
irlml9301 1000uH +Ub
SOT23_GSD ind_12x12 T
D YN 1in+out3 [ +Ub
lal R1 D3 c11 GND
100k ﬁMMf?O,” 1000u/25V 2| U2 c6 + C8
0805 o-minime elko_RM5_D10] 7815 —L— 100n C——1 1000uF/16V
+ C5 + TO220 [ 0805 1 elko_RM5_D10
R4 C4 —— [—=1000u/25V C10 —— ——
[] 100k 100n —T— elko_RM5_D10 100N -1
0805 0805 0805
+Power
SNDPower [ > GND
R5 L
ﬁ 100k C15 -
-Power 0805 1000u/25V
+elko_RM5_D10
c12 + C13 c14 —— /=3
1000 —— ©—31000u/258V 008 —— —— U1 + C9
D4 0805 elko_RM5. D10 06 Jo1s c7 1000uF/16V
. ZMM-10 o 100n T elko_RM5_D10
T dio_minimelf GND 0805
— YYYN in __ out : [ -Ub
2 Re L2 2 3 )
IRLMLO060 100k 1000uH Ub
SOT23_GSD g5 ind_12x12 D2
CD4148
dio_0805
+Ub C1
L 100n U3
| 0805 +Ub REF01D +Vref
7 S08
+Ub €2 2 6 — > -Vref
opamp | Y4 100n i out L
0805 REF R2
-Ub 3 5 10K
4 X{temp trim X 0805
| | e
¥ = 1
Ub —— 1
o ) 1.0
100n P }
0805 TITLE: Owe r REV.:
= PROJECT: PID-Thijs2 17.05.21
DATE:
Kai Mueller
FILE: Power.sch DRAWN BY: pace: 6/ 6




