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BERELANAGE Voltage output method

MY =27l Manual adjustment

70> KXRILD "BIAS ADJUSTMENT” WY I ¥ ZEILTFHT
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Turn the “BIAS ADJUSTMENT” knob’*1 on the front panel to manually output 0-150 V. BEFMRT RATRATZI P ARAY b
The output voltage value is indicated by the indicator*2, Indicator Bias adjustment
1 10-rotation potentiomete
2 Except PH103
7D\;£r‘/‘\'$ﬂ»
o o —_— Oy — S — o @) o
ETVRATF—IICBREZHNMUBESH S EDODE/ A1 XRFMINTT, @%tB$Uﬁu External control PR,
— . N . " A
AT—I AT VI —T THESEREEP. KELERZVELTIEERERONBEREVLTERATEEXY PO ANE w2
) ‘ B e ° YT/ DInputtkFIe 7F 05 BE (0~10V) AN T BZET, Frvvay | e e
. . . L SIal 58 "
A low-noise driver to apply voltage on the Piezo Stage to drive it. 15 IC BB S NI0~150VEE D UE T ABO K LA R CRE T, 7 _fgg%gé .&E_e Ts @E
This can be used as an external power source for open loop operations of the stage and high-speed driving A ) ) Signal generator K
. pply analog voltage (0-10V) onto the Input terminal on the rear panel to output fifteenfold .
that requires a large current. 0-150 V. It may be driven by any waveform and frequency. Q ﬂ = JnmeE
+ utput voltage
e 0 0~ 150V
PC + D/A ZEHa3%
Converter FIVRF—Y

(A=TVI—=7)
Piezo stage (Open loop)

58 Features

3714 7DHAETR 3 types of output current
HABRDEBWCLIDEERE FRE. RABREDIYI T 21V TILTWETD,
ERIDIEILVAT—YVDHEREVCHISRMFICEDE TEETEET,

3 types are provided for different output currents: standard, medium and large capacity.
You can select an appropriate one according to the capacitance and driving conditions of the Piezo Stage to connect.

1§FH1§|J Examples of use

B iREh =N 1F
ERERARICHE T ERERIMEDOL S,
BEABERDZHEE LR WRIBRED,

Simple vibrating operations

Amplitude driving without need for precision positioning,
like continuous reciprocal operations in a frictional wear test.

SR ERFO AT T
IV hNA—ZHBOETY RSANTIREHERD
ARBRIZDEOBEERBENZITSEEDNIRZA/INELT,

External equipment for high-speed driving

As an external driver for high-speed driving for which the output
current of a Piezo Driver with a built-in controller is not sufficient.

B HAEE-RESRREL RS (EERFEE10.2uFZEER)

EAES S == i)
Lﬁﬁﬁg PH1 03 I:FQE PH301 xﬁ% PH601 Comparative example of operating limits with piezo-electric element in 10.2uF

Standard Medium Large 150 R A EON
— PH103 Signal generator Piezo driver
125 — PH301 o g .
E - — PH601 g &= -
E slojo EEM A ;
CE samsni e 5o
%‘3‘. 120V Akl Stage for
K% s RN TEBRF ultra-precision
HO AR machinery 1 <s=ss
25 Red dotted line e - 8|o|o
indicates limited ° @ é
0 v frequency at 120V. s — —
1 10 100 1000 10000 ® o W RER
E;iigg::}]’ Y — Signal generator
o . g — . ~ . . . tage RSN
‘) . \ mgj 9 o7 KA =T VI —T OMES]
EXYV RS 1/\DiE B Examples of piezo application Prza aove nH R

OSVWARMTERE T SIS
ZREyYORBEEEZH LY . BVWHIREREZHA
EIVRAT—Y%ZeRTRESFSEDHEE.
REBBREVIDEEADEY AV MO—FICHET S
BERSANTERENTRIZHEICIMITTERALET .
@Driving at high frequency

OA—T VI —TTEESESIEE

ZEN YT ERNBULGWELY X7 —I LA EE
FUF21T—% (P58) ZREISEBHEICERLET,
Ta4— RNy THITZTORWcHEXTUVRP
JU—TEVSEEBRENRENE T,

@Open loop operation

NAEBT71—RINy ZHIHE
T4— RNy I HIEBRIEBICABR T 3/t ETY AT — VIl
EUEY T ERBEITA—TVIL—TTEBEIEZHE,

External feedback control

MR (7O0—7 D/ E)
ST O—T 2 IRIETBLSBIRBDORELHEN
BROSHREIMETT Y F 1 T— ¥ A SMAEE L WSS,

Fine adjustment (prove pressing)

70

The driver is used for driving of a Piezo Stage with no built-in
displacement sensor or an embedded piezo-electric actuator (Page 58).
Piezo-electric characteristics such as hysteresis and creeping are

observed because no feedback control is performed. when the standard driver in the controller does not provide sufficient capacity. P";?;afv\"er External sensing device
"
MSR7IF21T—% Z(r 8 (um) = e @Joﬂjgi% equipment
Simple actuator Displacement AtFBEAETY RSN L > XA -
150 External piezo driver Qv kO—5 BEABLEIVIT—Y @ 5 2AF—=Y ‘ §%%
Piezo stage for Objective lens -
PH301 / PHE01 Controller precision elevation focusing
IMTHER T — NCS6000 / NCS7000
Stage for ultra-precision GEE) o
" machinery
Eiire Y EREL AL / ® oD
[ S 3 >
Piezo stage m 8 Ev“ﬂ?/l\jjt/*ﬂ ) RS- /¢
" - Micro force sonsor, — y !
(No displacement sensor) e r—TIL v — Piezo driver
Sensor cable Work

Zero shift 0 50 100 150

BERIRERLIE overcurrent protective circuit

Regardless of with/without built-in displacement sensor, a large current is
required for high-speed reciprocal operations of the Piezo Stage of
high resonance frequency. This driver is used as an external device

FRHANEZBATEFSEIIBAPEERFHMERIIE T3 —h () Lt

BERER BRICERFRZFELELA—N\—O—RZVTHIUTLET,

When the allowable output value is exceeded during operations, or the pirzo-electric element short-circuits
due to insulation breakdown, it promptly stops the current supply and illuminates the overload lamp.

A—N—O—KR35>7
Overload lamp

For fine adjustment of an actuator by vibration-free smooth
operations like in pricking of a sharp-pointed probe.

For open loop operations without a built-in displacement sensor
in the Piezo Stage; a feedback control system is separately prepared.

ey

'EEﬁﬁ, lEE‘l‘% Current value calculation

BE(V)Voltage FREE EU T TSR E OSBRI, SRS 2 /A K 51/ K T,
EXFUIR For continuous driving of a sine wave with increased frequency, etc., an external driver with high
Hysteresis output current capacity should be Used. TS oosssossnsosotsososssossneosoes

ETVRT—YOREICHELZBIREE. REE R EHz ENMBEEGRBIV. PV F 2 T— Y DHBABUFTREDE T,

FULRBPT4ZZRIEZ L,

Necessary current value to drive piezo stages is determined by drive frequency(Hz), vibration amplitude(V) and capacitance of piezo-electric element(uF).

For details to P74.
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BEIYV RZ1/\4% [Specifications] W/\RILBEEE [Panel function]

1] ¥ =
EIZE Model No. PH103 PH301 PH601 =52 PH103
Standard . .
IEERE N KERE 708KV Front Y7 VINZRIV Rear
Standard capacity Medium capacity Large capacity
17 ®
Type 4 - @
@
®
Fice ] HEEh I :
Nun:t)er o?connectable axis 18 1Axis
B/t Input volt 0~10V =
AFIEIE input voltage :F§E PH301
Medium - -
HHEIE output voltage 0~150V 702NV Front )77 IVINZIV Rear
BB Gain 15f% 15times
@
SE19 Average 40mA 1A 2A @
HAER /
Output current . @
E'—2 Peak 500mA +5A +10A @ - @
HH)v 7 IV /A X Ripple noise 1mVp-p 5mVp-p \ ®
INAT AT % ARA b i
Bias adjustment Gl Equipped
EZ AR Display Option 3.5#7&~ 3.5digit 3.5H7R~  3.5digit -
XA E PH601

- ) HAEEND/15 Large
E =K1 Monitor output Fifteenth part of output voltage 708NV Front Y77 )LINZIV Rear
BETRIRERIEE Overcurrent protection A Equipped
s AC100V-120V @
TR Power supply AC200V-240V §JE3t, 50/60Hz AC100V +10%, 50/60Hz
@ -
JHEE ] Power consumption 30VA 230VA 500VA /
@
. @ —®
S MIZ~T3% Dimensions W210XD252XH96mm W260XD314XH139mm W320XD384 XH156mm N\
AEEE Weight 2.8kg 7.5kg 12.8kg ®
CE Marking - - -
RoHS O O O
g% Number H#%HE Function Wg Description
HAOEBERT REDQHENEFERTLET.
PH103 Display Indicates the current output voltage.
E=HRITA T2V Display option HAEEYTI Y17 N CHMBEETE CEBEA 7N YIITT.

Bias adjustment A dial knob to manually vary the applied voltage.

BETRERBRMEB LTV THRITUHNEERLE T S 7E Mg SHITULERLET.

llluminated and shuts off the output when the overcurrent protective circuit is activated.

F—N—O—k5>7

Over load It is turned off and the system is restored when the lamp is pressed.
@ EEAVF BROON/OF A YF TY,
Power switch A power On/Off switch.
@ HHEZZIHF EBRFAOHMEED1/15&HEHLET,
Output monitor Outputs 1/15 of the applied voltage on the piezo-electric element.
® AES AN HEMES DANBT T AALY IE0~10V TS,
Input control signal A control signal input terminal.The input range is 0-10 V.
@ EEEHEE BEO~150VEHALET AT —OEIV S —T N EDREET,
Output Voltage of 0-150 V is output. Connects with stage’ s piezo cable.

RERBROINEBENIHFTT . (E>7Y41>) (Connector pin assignment) ~ (PHB01(D#) (Only PH601)

An external terminal for the protective circuit. A : OVER LOAD Dsub 9E>/ (XR)
= B:N.C. .
{REEEBRH1EB1/O C : RESET > OVER LoAD_COM
Protective circuit external I/O . . -
D:N.C. 3: RESET
E:COM 4:COM
5~9:N.C.
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[ETVRFANELT AV MO—FDAEEE] [AYFA—7 - R A/\DIEKRK SEED T DR #0514 ]

Capacity selection of controller and piezo driver Frequency characteristic of controller/driver for sine wave drive 5,
HAEBTRDEE calculation of output current
EIVRSANROGEIVIAY NO—SOBERR. TEOSERIC LD HNBRN SEELET, arvsa—7 AAY1 7 e \\\\ \ \ B L]
Select the capacity of the controller and the piezo driver from the following three conditions. Controller,general-purpose type 125 aiM|0a;ge
_ VL= X — 14
DEERFDFFERE Capacitance of piezo-electric element. IlD:Idj K>/ PH103 = 010 \ \\\ \ \ \ \ iy
iezo driver 25
Q@ERITIEMNEICIHY T DERENEE Driving voltage that corresponds to amount of displacement used. AT - 40mA Eli;’% \ \\ \ \ \ 2.2
T ) . ) E Bt 0 40m w27 — 3.
QEEZBRTFZE I SiEH Waveform that drives piezo-electric element. Average ofij:Lt current [ \ \ \ \ — 4.8
§ 3 o — 54
— 6.8
CITIRIERKRE/LARENICH F2EHAEZLLET, »s 136
Calculation method in the sine wave and pulse drive is as follows. & 19.2
_ 0 ,\—
Ip-p : HAERIRIEP-pME[A] Peak-to-peak output current [A] lave : FGH BT [A] Average output current [A] 1 10 100 1000 10000
f : BXENER #[Hz] Operating frequency[Hz] Ip : E=2HABEFIA] Peak output current [A] FEg#RHz] Frequency

Cpzt: EEZTFDEBEARE[F] capacitance of piezo-electric element [F] T=T1,T2: A5 LEHD LB THDERE[S]
Vp-p : Hjj]%lﬂ)ﬁﬂl%p-p{@ [V] Peak-to-peak output voltage [V] Rise time and/or fall time [S]

: : , avkA—3 B/ X547 10 HRSEuF]
IEE:&EE@ Sine wave drive Controller,low-noise type . Capacitance
—0.75
o , ‘ T HHES : 60mA NEALY Y
OEHABEHISHAERZELTIHE (IE3%KBRE] Sine wave drive) Average output current = g 100 o4
Formula that obtains output current from drive frequency. |i". £ \ \ \ 2.8
N AZAEBE Input voltage Bo 34
Ip-p=2 X m X f X Cpzt X Vp-p N5 T2 \\ — 48
lave=2 X Ip/  (lp=Ip-p/2 &D) ZRALTRAIESNET, 1oV 58 50 — 54
lave =2 X f X Cpzt X Vp-p — 6.8
oV 25 — 13.6
O B SEBRA KM ERSD 3754 5 Time ANASSESEN 192
Formula that obtains drive frequency from output current. HAEE Output voltage 0 . P o 000 - a0
f=lave/ (2 X Cpzt X Vp-p) 150V Bk #[Hz] Frequency
. Vp
@) EEBRFOENE2.8uF. FBRHEE120V, FIK#20HZT ov l

B (sinif) BXEh = 9 B 1558 D A E I,

RFfE Time
The output current when the sine wave drive is done under the following ° R "
condition can be obtained by the following equation.Capacitance of HAEFR Output current t I\/ l\ 74} \ PH301 150 %EQE[MF]
piezo-electric element (2.8uF), Driving voltage (120V), Frequency (20Hz) Piezo driver Capacitance
125 — 0.75
lave =2 X 20 X 2.8 X 10-6 X 120 =13mA T T HET 1A \ \\ \ \\ \ A
p N . Do FOE P IR N A tput t = I
ST FEERIBMAMU EDETY RSANDNREERDET, Ip-p R Time verage output curren Laﬂ g 100 218
Therefore, the piezo driver of the average output current 13mA or more is needed. | ~ 777777 7] s ’
» z 75 — 3.4
A =
5 3 50 — 54
— 6.8
25 — 13.6
O 0]
INIVABRE) Pulse drive SN e
° 1 10 100 1000 10000 100000
.Wﬁﬁf&ﬂb‘Bﬂﬁ%iﬁ&gﬂ?%ﬁﬁ (l ULZEIZEIJ Pulse drive] K # [Hz] Frequency
Formula that obtains output current from drive frequency. ASIEE Input voltage
Ip=Cpzt X Vp-p/T 10V
= 325 = 3] 3 N
QL NWERISEREE R ZRDDIAE EIVI\54I\ PH601 150 —
Formula that obtains drive frequency from output current. ov ] H — P i \ \\ \ \ \ Capacitance
' ' | Time 1ezo driver
f=1/T=Ip/ (Cpzt X Vp-p) HAEE Output voltage | T - oA 125 \ \\\\ \ \ \ —?-15
] ! 7 B 1
150V et —_
BN EERFOFHERE2.8uF. REEE120V. HERE10msecT v : Average output current E 8 100 \\\\ \\ \ — 2;
JULABREES BB AOHEAETRIE. PPl : BS 34
The output current when the pulse is driven under the following condition can be ov T — pag= '
K . . R X . Tq '~ > T2 X [T 2 — 48
obtained by the following equation.Capacitance of piezo-electric element (2.8uF), . o & Time Rs =
Driving voltage (120V), Response time (10msec) H AR Output current E i #HO ¥ \ \\ o 2; 8
RS T e — 6. o
Ip=2.8 X 10-6 X 120/ 0.01 = 34mA Ip Lo 3 25 — 136 E
, o s = e~ . lave 19.2 ]
fE>T E— U BRIAMALLOE TV RS/ WD BBERDET, l_’mﬁ — ; &
Therefore, the piezo driver of the peak output current 34mA or more is needed. 1 10 100 1000 10000 100000

B # [Hz] Frequency

75
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