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Ref. No. SCDD-090007¢

1. EHRFIZDOLT 1. Restriction of Export
AREA—O G AEBIIUTOEAOBHBHFHIEXEOBHERHAERAINET, The following regulations shall apply to Stirling Cooler and permission for export by the
BAMNGHIEINSIGEE X BEEEREDHANBELLZYET, Ministry of Economy, Trade and Industry is required before exporting Stirling coolers
COEEE. KEOBE#E BRI XEARRNGZYET, from Japan for abroad.

EHENCEBE T ARE. EOEOEMBERH - TTELY,

*Foreign Exchange and Foreign Trade Law—section 1 of article 48.
ZUIEE TR *Foreign Exchange and Foreign Trade Law—section 1 of article 67.
-Export Trade Control Ordinance—section 2 of article 8.

<B®Y>

SRR 10IE(2)E If you wish to export our Products from Japan for abroad, please contact us prior to
BEYELEST FoF1EASO(—) exporting.

USA REEXPORT CONTROL, CCL; ECCN 6A002 d.2.a The above regulations were applied at the time of January 2008. Laws and regulations
“Cryocoolers for Optical sensors” may be revised according to the legal revisions.

L. BHEFETHHE (. BRI SCEERICTHRALAHOELESL,
HE.COBEAIX 2008 F 1 ARETHY., EZSITWRESNEIELHYFET,
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2. BERUEE

(1) FPSC £ a2—JL (Free Piston Stirling Cooler Module) [& DC48V B2 TG94, DC12V.
24V $HBHLME AC100~240V F D EBEE TIEFEALLZWLTZEN, MEEDRE &R
Uxd,

(2) 0~40°CHBETIFRLEL, Chs T e MEDRRELYET,

(3) REEDHREEEEL-120~+70°CTY . AT ERNLOIRBB LRI TS
WY Ffo  E—2— G ETMRLIGVTTEN, BMEDCRRALLGYET,

(4) MEBI4DMRFICKYBREFEYLBNEIICTERALESLY,

(5) WME T4 ZEBYFODIREEZ RO EELLESWD, T BT DER.
BABIZTEEESL,

(6) FPSCEDA—ILOLCEENRELI-EEE. HAZREEEZHAELTFPSCADH B

TR TSN,
ETNTHLEENRET I AL BHFTERLEHLELLEZS,

(7) FPSC BV a—J)LIZBEWVEEEEZHNWTT SV, BEDORREGYET,

(8) FPSC EVaA— L PEIRITKFDRIAZEMNTRNTEZEWN, MEDREELZYFET

9 B.7LNIEFDREBEOHARVRE, BELGHABTRARPRUVASTLHRERE
TEOMEDLNECATIFERAIZEN mARLELRY, FadRo1=UTH5E
AHYES,

Ref. No. SCDD-090007¢

2. Warning and Caution

(1) The Free Piston Stirling Cooler Module (FPSC Module) must be used with a 48 V
DC power source. Internal damage can result from operating this FPSC Module
directly with any input voltage other than 48 V DC.

(2) The FPSC Module is designed for use in ambient temperatures between 0 — 40 deg.
C.
Internal damage could result from operating the FPSC Module outside this
temperature range.

(3) The cold side of the FPSC Module should be maintained between —120 and +70 deg.
C. Operation outside of this temperature range could result in internal damage to the
FPSC Module. To avoid the possibility of damaging to internal parts by overheating
the FPSC.

Module, do not apply heating elements directly to the cold side.

(4) Use caution to prevent the Heat Reject Fin from being filled by dust.

(5) Use caution when handling the Heat Reject Fin assembly to prevent damage or
injury. Inspect the Heat Reject Fin assembly for deformity or breakage before use.

(6) Reduce the output setting of the FPSC Module if unusual noises are observed coming
from inside the pressure vessel.
Please contact Twinbird if the reduced output setting does not eliminate the unusual
noises.

(7) Avoid subjecting the FPSC Module to excessive shock. It could cause internal
damage.

(8) Direct exposure of the FPSC Module and PCB to water or other liquid could cause
electrical failure.

(9) Do not use the FPSC Module and the drive PCB in acidic, reactive gases or around
places that reactive gases are made. Rust or other corrosion may damage them
integrity and shorten the life span.
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(10) FPSC EV 21— L P EFRERA =T AR DALI
ERYET,

SEDFHNTT SN, BEDRE
(11) FPSC EDa—I)LEXDOHRIZHYAFHZNTTEN, AEDH AL EIRL ., BFRTD
BhnHYET,

(12) a—FZ58<BIROLBVT TS, BifRL . MEDRRELYET

(13) FPSC £V a— /LD R FRIFHEXHZITH RNV TLIEEY,

(14) FPSCED a—IL DB T4V DO ERDE ML, BEEEF R UMELERIEISRIZEST
WABTENBHYET . EFTHHLEONTESD, KIEOEAAHYET,

(15) FPSC EP2—I/LQRBE BV ZDEDIL, BEizh R =1k
iT %?‘Tﬁﬂbbfél:\—C<7"éL‘o /if’a—o)lm*l’b\%")ij—

BERIFERITESTL

(16) FPSC EL2—I/ILORERVZDE DL, FBOTBHAONGNLSICEEL TS
W F=, BRTOIEHR LG E TR LPREMIBLGE X, EzFiLsE &I
PHLNNAEETAHERM> TSN BECREBIXAEEANDETIZDGEAY,
AT =FLZENBRI—FORIBOEBRMAICENELSE, EREEMN 3 —F
THELEY. BEDOREICGSYLET DT, +5 RS,

(17) FPSC EDa—IILDRBERITFENRTUL AR TRESNTEY .. NERIEZEEC
HoTHBYETOT, BMBOIMYFTOELRE  REERIZERWVAZMZLZWLTT
S BMEORRELYET,

(18) FPSC REBIZE
LY

EDHRANHASNTVET OT, BEDREFEMFETITHEHRZS

Ref. No. SCDD-090007¢

(10) Direct exposure of the FPSC Module and PCB to fire or excessive heat could cause
internal damage.

(11) Warning: Placing the FPSC Module into fire or excessive heat could cause expansion
of the contained gas and explosion.

(12) Do not put excessive strain on the electrical cords. It could cause damage to the
wire and cause the FPSC Module stop operating.

(13) Do not disassemble the FPSC Module.

(14) To avoid the danger of burns, avoid touching the heat reject fin and certain parts on
PCB with your bare hands during or immediately after operation.

(15) To avoid the danger of frostbite, avoid touching the cold side and its immediate
surroundings with your bare hands during or immediately after operation.

(16) Please provide thermal insulation around cold side to prevent frost and dew
condensation. If conditions require that you need to operate the FPSC Module
without thermal insulation, the cold side may develop a coating frost or water. If this
occurs, please clean the cold side with a soft cloth. Having frost or condensation on
the cold side surface can cause an apparent reduction of cooling capacity. Also, if
water drips down on a power cord or inner mechanical parts as it defrosts, it could
cause a short circuit or corrosion.

(17) Failure of the FPSC Module could result from subjecting the cold side to a strong

force. It is made of thin stainless steel sheet surrounding a precision structure.

(18) The Stirling cooler uses a high pressure gas inside, please contact Twinbird if you
intend to scrap the Stirling cooler.

0% )¢~ =TEMEXE2t  TWINBIRD CORPORATION

TWINBIRD

(4/15)



(19) BRBEAR T BIRDF I KRR THIELIKLGHTHYF T, fHFER O a—

FFITERLTEEYERLZE0Y,

(A) EHENEEL EBRICANTENTTELY,

(B) ERZEBMYBSIRIE. FENLT —REMEF. ARMNOHEREREST HLE
HEIOLFET,

C) BEEAERICHNSE A —FLTEFEMABIELET,
BRERAUNTOTHHEBERF THIET HHEA/HYET.
KRERZRICEAIHEFBRLODVTEBYFET DT, TFETEL,

(20) AHADUEHREFBRE I HEEICE VT, HRER LD, MG E —EZERLT
LIZEEIDEENHYFES,

(21) SERHEBRICHEITHRE. EFFOHESHRITOVWTIIERICTIHZERBRWVET .

3. {#k Specification

3.1 4} #3 Exterior
[FPSC £ a1—JL FPSC Module]

WET1> ' g a7y
y 2 ™ Blower

Heat Reject Fin
A7) —Rg
Blower Read Wire

R AR

Cold Side

—H—IXA)—F#R
Thermistor Read Wire

FPSC I)—F#g
FPSC Read Wire

0 o) TR =
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(19) Although the drive PCB is protected against reverse connection, use caution to
prevent static electricity or short circuit.
(A) Keep the PCB in the static shielding bag before use.
(B) Discharge static electricity from your body using wrist straps, etc.
(C) Electric parts may be damaged by the short circuit when the backside of the
PCB touches some metal parts.
It may be damaged by static electricity.
Use caution to prevent damage of backside electric parts.

(20) In order to improve the performance, the FPSC and associated parts may be
changed within the scope of the specification without any consultation or advice.

(21) Please ensure that local laws or standards are met for final products that are
equipped with this FPSC Module.

[EREEHR Drive PCB]

FPSC #£#5

JO7ESE B —IRAEGR
Warm Side Thermistor

BERAR

Power Source Input
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[EFE)E 4R Drive PCB]

[mm]

(6/15)
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[FPSC £ a1—JL FPSC Module]
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Ref. No. SCDD-090007¢

3.3 EHAHR 3.3 Main Specification
No. I H T #% No. Item Specification
1 BT W 180 x H 160 x D 431 mm 1 Product Dimension W 180 x H 160 x D 431 mm
2 | ERES # 9 ke 2 | Weight Approx. 9 kg
3 g YLy FN 3 Refrigerant Helium
4 miEE ¥ 3¢ 4 Amount of Refrigerant Approx. 3 g
5 | mEER 2.2 MPa (20°C) 5 | Inside Pressure of Stirling Cooler 2.2 MPa (20 deg. C)
6 EIREEX DC 48V =10 % (ERENEARA A1) 6 Power Source Voltage™ DC 48 V =10 % (for Drive PCB)
7 RAXHEERY 9A 7 Maximum Current*' 9A
8 AR 8 Cooling Capacity*
[&#H] 425W KL E [Condition] 42.5W and over

BBRE: 25°C
HAKE: =X

(R ZAER;R FE: -80°C)

Ambient Temp.: 25°C (Cold Side Temp.: =80 deg. C)

Output Setting: Max

9 FREE-EEEE™ | AREE 0 ~ +40 °C 9 Operating Conditions | Ambient Temp. 0 ~ +40 deg. C
10 REAERRE -120 ~ +70 °C 10 | of Temperature and | Cold Side Temp. -120 ~ +70 deg. C
11 HEERE 0 ~ +70 °C 19| Humidity™ Warm Side Temp. 0 ~ +70 deg. C
12 R 0 ~ 90 %RH 12 Humidity 0 ~ 90 %RH

tEEGSCE No Dew Condensation
13 | TEMm EXEhE ik 13 | Accessories Drive PCB

X1 BNMEREREHE
(1) TDK-Lambda ZWS240PAF-48/**

(FSURAT1IaA7DEEMN 80 CLUTIZHSES MEIZIELTEST S, )

(2) TDK-Lambda HWS300P—-48
(AN—1F5247)

X2 ARRENIIREIEE. BRERELGEICE TEGYET, FMICOEELTIEHM

WEbELESN,

X3 (1) IREAEEEMN 0CEBATHEAT HES

EROTIEALLESLY,

) AEGEHFSELFTERBMEEEZSHELLSES

CENBYFET ICABBICHCLTERE

AR RIZECTFPSC A AERE

e . BEENRETD
ERNFRELLGVEIICTHEAESL,

*1 Power Supplies tested with Drive PCB
(1) TDK-LAMBDA ZWS240PAF-48/%x*
(It must to keep the T1 trans core temperature lower than 80 deg. C. It may be
required to use air blow cooling.)
(2) TDK-Lambda HWS300P-48
(Covered type)

*2 Cooling capacity changes depends on the cold side temperature, ambient temperature,
etc. Please contact us for more information.

*3 (1) If you use the cold side temperature over 0 deg. C condition, please turn the FPSC
voltage down accordingly the application product.
(2) An abnormal noise may occur from the FPSC when the cold side temperature is
changed suddenly. Please use accordingly the application product to prevent the
abnormal noise.
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4. BEARMGRENA

41 %
(1)ER: EE DC48V. TR 9A peak
(QRFAFREBREL Y —
QB ER VT

42 EEIFIE
(1)DC48V ERED AR FEANS,
(2)ERE AR (ZHRY {17 1=R 4/ vF% ON(CLOSE)IZF 5,

43 {Z1EF|IE
(MEREHEARIZEY {4 (=X 1y F % OFF(OPEN)IZ9¥ %,
(2)DC48V EREDAAVF &5,

4.4 EEER Wiring
[BEEANDIHZE Voltage Input]

Rk R ERE)E 4R Drive PCB
Temp. Controller —
—®  1~5v) O) = @
AAYF =5
Switch [/ Z:S =
QOO Cln
© ®

A
FPSC ECa—L 777
FPSC Module Blower

R —
Temp. Sensor

( ) H—3x4%
Thermistor

FPSC N

®

DC48V ER
DC48V Power Supply G)

4. Basic Operation
4.1 Preparation

(1) Power source: Voltage DC48V, Output current: 9A peak

(2) Temp. controller and Temp. sensor

(3) Wire and Switch

4.2 Start Procedure

(1) Turn on the Switch of Power supply.
(2) Turn on the Switch of the Drive PCB.

4.3 Stop Procedure

(1) Turn off the Switch of the Drive PCB.
(2) Turn off the Switch of Power supply.

[(BRABDDIHEE Current Input]
R

Temp. Controller

—1®

Ref. No. SCDD-090007¢

QOO

BEY—

FPSC £Ya—)L 787
FPSC Module Blowey

Switch

Temp. Sensor

)

Y—3X4

Thermistor

[}

HEEERE

I~

FPSC

DC48V EiR
DC48V Power Supply

®»)
O»)
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Ref. No. SCDD-090007¢

45 HREL 4.5 Heat Rejection

BET4VNRFICKYBFEFYLLGNES. T0LE—ERELTREBETYERLEY.
EHRICRB T4V (AFELIRERY EoYLET , MBI BHEFEY T HEME
AFRELTHAHBENDETOHEDRRIZAYET,

Tl B REEEAR LD BRIIGEINHHBLERZE AN, FIZHRHE
DTERBVRIIC, B BERRBD D BEITVET

Provide with some air intake filters or remove dust regularly on the heat reject fin to
prevent the heat reject fin from being filled by dust. The dust filling reduces heat
rejection and cooling capacity and may cause damage of FPSC.

In order to have better heat rejection and cooling capacity, get fresh air for the intake.
In particular, separate the intake duct and exhaust duct to prevent the exhaust air
leakage to the intake.

4.6 HEL 4.6 Thermal Insulation

WEEREBRER DM T, BENAE L VIEESER Y (BT EAER) Z M ZAM TEL, |
BOENMEVNESICHBLEY  BFECHB AN DETISORAY, BIT1=FE
BA—FROABOEBIMICTENEL DL, BREIRA I —FLTHELZY., &
BORRAIZGESYLES,

ETEER L. ERARRICEY . REED T LT DERE BB T4V DIELETO
BENHYET RREVITLEVRITTEELET .

MBI B
Heat Reject Fin

T 2D

Insulation Area

Intake Air

Cold Side

Cover with the insulation material over the area the temperature can be lower than
ambient between the cold side and the warm side, which is called Insulation Area, to
prevent having frost or condensation. Having frost or condensation on the Insulation
Area can cause an apparent reduction of cooling capacity. Also, if water drips down on a
read wire or inner mechanical parts as it defrosts, it could cause a short circuit or
corrosion.

The Insulation Area may be closed to the cold side or up to near the heat reject fin
depend on the operation condition. The insulation must not inhibit the intake airflow.

a7

/ Blower

B\
Exhausﬁ Air
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5 BEBHEARDAL S

5. Input and Output of Drive PCB

Ref. No. SCDD-090007¢

51 —& 5.1 List
Pin | T+ Pin | T Pin | Specification Pin | Specification
[CN1] FHEH#I X PBX10C51-2 [CN7] Hbk—/8—Y ML-700-NV [CN1]  YOSHIDA ELECTRIC INDUSTRY PBX10C51-2 | [CN7] SATO PARTS ML-700-NV
-iHF4al: M35 EESER - Screw: M3.5 —Acceptable Wire:
B IE TV 0.8~1.2Nm H#R ¢0.32~0.65mm — Proper Torque: 0.8~1.2Nm Solid wire ¢ 0.32~0.65mm
S (28~22 AWG) (28~22 AWG)
||+ |BRASD LU 0.08~0.32mm2 1 [* |Power Source Input Stranded wire 0.08~0.32mm2
2~ (28~22 AWG) 2_ |- (28~22 AWG)
[CN2] JST B2B-PH-K-E (&) (R41E ¢ 0.12mm LLE) [CN2]  JST B2B-PH-K-E (Blue) (Element wire ¢ 0.12mm Min)
BSR4 JST PHR-2 CEEHEEX 9~10 mm Acceptable Connector: JST PHR-2 ~Strip Length: 9 — 10 mm
1 HEBER - —Z R4 1 HAZEAA 1 Warm Side Thermistor 1 Setting of Output 1
2 2 + HAREASN 2 2 2 + | Setting of Output 2
[CN6] JST B3B-EH (H) 3 - [CN6] JST B3B-EH (White) 3 -
@A IRY4H: JST EHR-3 4 | BERAFILESAND Acceptable Connector: JST PHR-2 4 | Drive / Stop of FPSC
1 +|JAarHA 5 ERESHA 1 + | Output to Blower 5 Emergency Signal
2 - 6 Z2EESHEA 1 2 - 6 Alarm Signal 1
3 | ZEE(IEEIY-F) 1 | BEESHN2 3 |NC 7 | Alarm Signal 2
[CN8] FHHEHIZE PBX10C51-2 8 GND ({E&11) [CN8] YOSHIDA ELECTRIC INDUSTRY PBX10C51-2 8 GND (Signal Side)
-IfF1al: M35 9 |DcCsv - Screw: M35 9 |Dcsv
- IE#F4FALY: 0.8~1.2Nm [FG] ¢ 1.8 mm (5%) — Proper Torque: 0.8~12Nm [[Fg] ® 1.8 mm (Hole)
1 FPSC A - |GND (ERAD 1 Output to FPSC - |GND (Power Source Side)
2 2 [SW1] DIP SW
[SW1] DIP SW CNi1 CN8 CN6 CN2 CN7 - ‘ Setting of Output Voltage Change
- | BEZICEERE [SW2] DIP SW
[SwW2] DIP SwW - | 1010 (Please use with this setting.)
- [ 1010 COBETIHERILEL,) [sw3] DIP sw

[sw3] DIP SW

_ | 1000 (CDBFETITHEAIEEL,)

FG

min

SW3
SW2

Swi

0% )¢~ =TEMEXE2t  TWINBIRD CORPORATION
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Ref. No. SCDD-090007¢

5.2 FHH 5.2 Details
No. T % No. Specification

[CN1] BilRA S [CN1] Power Source Input
1 EWEE DC 48 V 1 Rating voltage DC 48V
2 | rREXEH | DC432 ~ 528V (DC48V £ 10%) 2 | Allowable voltage DC 432 ~ 528V (DC48V =+ 10%)
3 BARAAER | 9A peak (48V A H1EF) 3 Maximum input current 9A peak (at 48V input)

[CN6] 7O7H A [CN6] Output to Blower
1 HA%H FPSC EXBF 1 Condition for output While FPSC is driven
2 HAOEE DC 12V £=10% 2 Output voltage DC 12V £=10%
3 BRAHAER 2A 3 Output current capacity 2A

[CN7] Pin1 HAZKEAAH 1 X

[CN7] Pin1 Setting of Output 1 *'

i

ABAVE—F R 200 kQ

ANBEZhEEH Available Input Range
Step No. 1 tes 256 1 Step No. 1 s 256
2 AHNBEV] 0=V 1 5 5<V<6 2 Input Voltage [V] 0=V<1 1 5 5<V<6
(CN7-Pin1) 4/255(V/Step) (CN7-Pin1) 4/255(V/Step)
3 | HABE V] 0 0 | e [ 335 335 3 | Output Voltage [V] 0 o | -~ | 335 335
(CNS8) 33.5/255(V/Step) (CN8) 33.5/255(V/Step)
AHEK Input Circuit

<

Impedance: 200 k Q2

[CN7] Pin2,3 tHABRFEAT 2

[CN7] Pin2,3 Setting of Output 2 *

Available Input Range

1 Step No. 1 e 256

2 Input Current [mA] 0=v<4 4 ree 20 20<1< 21
(CN7-Pin2,3) 16/255(mA/Step)

3 | Output Voltage [V] 0 0 ] | 335 335
(CN8) 33.5/255(V/Step)

AN EMEEHE

1 Step No. 1 ves 256

2 AN EFRImA] 0=Vv<4 4 20 | 20<I<21
(CN7-Pin2,3) 16/255(mA/Step)

3 | HAEE [V] 0 0o | | 335 335
(CN8) 33.5/255(V/Step)

ABERE ] i :
EFIAN: 94 Q

Input Circuit

IN-
Ew Differential input impedance: 94 @

X1 BEESIVERDPERANSN TSGR, EEANINBESNFES,

*1 Input voltage has priority over input current.
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Ref. No. SCDD-090007¢

No. T % No. Specification
[CN7] Pin4 &5 {FILIEF AN [CN7] Pin4 Drive / stop of FPSC
1 High (DC5V) =1t 1 High (DC5V) Stop
(Open) (Open)
2 | Low (GND) EEL 2 | Low (GND) Drive
AN EEE Vref Input Circuit Vref
47k Q 47k Q
IN
100Q 1kQ 100Q 1kQ
Vref: DC5V (=10%) Vref: DC5V (x10%)
[CN7] Pin5s 2E{ESHEH [CN7] Pin5 Emergency signal output
1 High By 1 High Emergency
FPSC RUTAF7ZADEXH HEFIET S, Power supply to the FPSC and the blower will be stopped.
2 Low EE 2 Low Normal
XEBRDOEH * Emergency situations

(1) Temperature sensor at warm side has reached the limit temperature set by SW2.
(2) Temperature sensor at warm side is disconnected or wire is cut.

(3) The power source voltage is out of allowable range.

*Condition for cancellation of the emergency signal output

(1) When the on / off signal goes off

(1) HRELRE LY —DREN. SW2 THREIN-HERAIEE LRITEL,
(2) $FEMARE Y —D RSN TUVELD, XK. BrRLT=,

Q) ANEREENEENTH D,

XEBESHAELSEN

(1) BIRAMFILES I ILITE >R

Output Circuit

H A [E R
15 B MIN. TYP. MAX. &
H 3 | High Vref — 0.5V Vref - [=1mA
BHE | Low - GND GND + 05V | I=1mA
an | H871 | High 8mA 10mA - V=45V
Bt | Low - 101 A 12uA V=05V

Vref: DC5V (*10%)

et Item MIN. TYP. MAX. Condition
Output | High | Vref — 0.5V Vref - [=1mA
Voltage | Low - GND GND + 0.5V | I=1mA
o | Output | High 8mA 10mA - V=45V
Current | Low - 10uA 124 A V=0.5V

Vref: DC5V (+10%)
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Ref. No. SCDD-090007¢

No. T % No. Specification
[CN7] Pin6 Z&E{ESH A 1 [CN7] Pin6 Alarm signal 1
1 High =& 1 High Alarm
2 Low IEE 2 Low Normal
MELEDEH * Situation for alarm signal 1 output

(1) BEREBIZREL-BEE Y —DEEHL., SW2 THREINT-EELYE 5°CELE
EIZZEL=,

KEEESHAEILEEYE

(1) BEDOEHIZELY LT,

(1) The temperature of the sensor on the warm side reaches 5 deg C lower than the
temperature set by SW2.

*Condition for cancellation of the emergency signal output

(1) When the temperature of the sensor on the warm side goes down 5 deg C lower than
the temperature set by SW1.

[CN7] PinT &5 A 2

[CN7] Pin7 Alarm signal 2

1 High =& 1 High Alarm

2 Low -y 2 Low Normal
NELEDEH * Situation for alarm signal 1 output
(1) FPSC ~DOHEAZREETDOLARILHREDEFHN TH D, (1) The level of output set signal is out of the allowed range.
NELESHAELEEH *Condition for cancellation of the emergency signal output

(1) BEDEMIZEZE LG0Tk,

(1) When the level of output set signal is within the allowable range.

Z2E5E5 1 RUEERES 20 HEE

Output Circuit of Alarm signal 1 and Alarm signal 2

o =
m ;E Eigh Vre:AiNb.SV I/tepf MéX. szifj Item | MIN. TYP. MAX. Condition
EF | Low ~ GND GND + 05V | I=1mA Output | High | Vref — 0.5V Vref - [=1mA
o H 71 | High 8mA T0mA — V=45V o1 | Voltage L(.)W - GND GND + 0.5V 12_1 mA
= Output | High 8mA 10mA - V=45V
i | Low N 10uA 124A | V=05V Current | Low - 104 A 124A | V=05V
Vref: DC5V (=10%) Vref: DC5V (£10%)
[CN8] FPSC ~(DH A [CN8] Output to FPSC
1 ER SR PWM i fi2 1 Drive wave shape PWM
2 ERER# 80.0 Hz 2 Frequency 80.0 Hz
3 T 7REKE | 28.8 kHz 3 Carrier frequency 28.8 kHz
4 H A EEEFH AC 0~33.5 V (RMS) at 80.0Hz 4 Output voltage range AC 0~33.5 V (RMS) at 80.0Hz
5 RAHAER 9A (RMS) 5 Output current capacity 9A (RMS)
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Ref. No. SCDD-090007¢

No. T % No. Specification

[SW1] BEZLEREREX [SW1] Setting of Output Voltage Change **

SWIX' | BETILEE | EFEE | swi EELTILEE SRR SW* | Change speed of | Ramp time * | SW1 Change speed of | Ramp time *'

output voltage output voltage

0101 1 step /2.4 sec | 10min12sec 1011 1 step /8.0 sec 34min00sec 0101 1 step /2.4 sec 10min12sec | 1011 1 step /8.0 sec 34min00sec
0110 1 step /3.2 sec | 13min36sec 1100 1 step /10.4 sec 44minl12sec 0110 1 step /3.2 sec 13min36sec | 1100 1 step /10.4 sec 44minl12sec
0111 1 step /4.0 sec | 17min00sec 1101 1 step /12.8 sec 54min24sec 0111 1 step /4.0 sec 17min00sec | 1101 1 step /12.8 sec 54min24sec
1000 1 step /4.8 sec | 20min24sec 1110 1 step /16.0 sec 1h08min00sec 1000 1 step /4.8 sec 20min24sec | 1110 1 step /16.0 sec 1h08min00sec
1001 1 step /5.6 sec | 23min48sec 1111 1 step /19.2 sec 1h21min36sec 1001 1 step /5.6 sec 23min48sec 1111 1 step /19.2 sec 1h21min36sec
1010 1 step /6.4 sec | 27min12sec - - - 1010 1 step /6.4 sec 27min12sec - - -

X1 [0101]kYBKREFVERTE TTHERALLESLY,
REDOICHERBIZH->TOHEL DSBS,

X2 0V A5 335V ITETHAETOHORR,

%3 BELZ LR DEELEILZEE: 10 step / 0.13 sec

*1 Select [0101] or bigger.
Please refer to “CAUTION” on next page.
*2 The time from OV to 33.5V
*3 Change speed of output voltage is fixed in process for stop: 10 step / 0.13 sec

[sw2] [Sw2]
Sw2 | - Sw2 | -
1010 | COEF/ETITHERAIESLY, 1010 | Please use with this setting.
[Swa3] [Sw3]
SW3 | - SW3 | -
1000 | COEERFETTHERLIESLY, 1000 | Please use with this setting.
6. PREIGEX 6. Contact

YAUN—FIEHKKEH
SC 2B

Tel: 0256-92-6173

Fax: 0256-93-6168

T959-0292 #imEHMEHIEAH 2084-2

TWINBIRD CORPORATION

SC Sales Department

Phone: +81-256-92-6173

Facsimile: +81-256-93-6168

Address: 2084-2, Yoshida—nishiota, Tsubame—shi, Niigata—ken, 959-0292, Japan
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= Q H B Eim TR [ ! : EREMIICERLT
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Ref. No. SCDD-090007¢

CAUTION

Stirling Cooler may operate with rather larger noise and/or vibration when your cooling
object has larger heat mass or heat fluctuation in some cases, This operation in such
condition also causes irreversible damage to your Stirling Cooler.

Refer instruction below and set optimum configuration on circuit board when
Stirling Cooler operates in (1) and/or (2) situation.
In detail, refer the instruction manual.

~ Circuit Board —

@ en7

Don't change SW2,3
Sw2
2 (D SW1

(1) Change SW1to make Slower as shown below when Stirling
Cooler operates with some noise amd/or vibration during

starting up procedure.
@O SW1 Default: [0101] (Fast)
ﬂ_ earens ON(T) (o lll 0] Check the sound
Q B Q ﬁ. waases OFF(O} [o 1.1 1] in each setting.

[1 151 17 (Slow)

(2) Decrease CN7"Setling of Output” to lower as shown below
when such noise and/or vibration is generated after operation
voltage reached to stable value.

Voltage control Current control
Decrease applied voltage to Pin#1 Decrease current from Pin#2 to Pin#3
g
]
e b

o oy PERTRTSET
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