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Ref. No. TB-00006168-2

1. BHIRFZDULT 1. Restriction of Export
RA—) G AEEBIIUTOBADMEEBRSNAERINET, The following regulations shall apply to Stirling Cooler and permission for export by the
BARMNSHEBEINDGESIX. BEEEXEREDHAN/DLELLYET, Ministry of Economy, Trade and Industry is required before exporting Stirling coolers

from Japan for abroad.
F- . BHEN OSBRI HMEE. TOEDOHERF R OTTEILY,
*Foreign Exchange and Foreign Trade Law—section 1 of article 48.
BRYIER TR SHER *Foreign Exchange and Foreign Trade Law—section 1 of article 67.
*Export Trade Control Ordinance—section 2 of article 8.

<E®Ym>

EESARI10H(2)S If you wish to export our Products from Japan for abroad, please contact us prior to
EYMELES FoFK1EASO(—) exporting.

LL.BMHEEZHFETHIEE(X. BRTICEEHSCEESIZSBLEhELESLY, The above regulations were applied at the time of November 2019. Laws and regulations
HE.COERIE 2019 F 11 ARETHY. ESIFRESNDZEAHYET, may be revised according to the legal revisions.
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2. EERUEER

(1) FPSC £ a2—JL (Free Piston Stirling Cooler Module) [& DC48V B2 TG94, DC12V.
24V $H B & AC100~240V % D BE TIXFEALGZNTIZEW, MEDRE &7
UEY,

(2) 0~40°COIRIFETTHEALZEL, ChSNTT E. BMBEODRRELYET,

(3) REEDHREEEEL-120~+70°CTY . AT ERNLOIRBB LRI TS
W Ff= E=F—GETMRLLGNOTT S, BHEDRREELGYET,

(4) MEBI4DMRFICKYBREFEYLBNEIICTERALESLY,

(5) MEBT42ZEEMYBMODIREF RO DT IS, F- BT DER.
BRICTEREES,

(6) FPSCEDa— LB EARAELIEEIT. HARTEBTZABLTFPSCADH S

TR TSN,
TNTHLEENRETHB AL, BEFTERL GO ELLEZE,

(7) FPSC EV a—LIZRBWVEEE S5 X LWL T TS, MEDRRELZYET,

(8) FPSC EV a— L PEIRIZKFDRIAFENTEWTEEN, MEORRERYET,

) BR.TLHZFDEREDHARVER, BEELGARAFTERPRVEEGHRAERE
TEOMEDLGNECHATIHERALZSN EARELY, Fad GG o=YT 556
AHYES,

Ref. No. TB-00006168-2

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 ED 21— L PERERC—T PR K DALIZIHE D FHNTTEN, BEDRE
ERYET,

(11) FPSC EDa—I)LZEXDOHRIZHRYRAFLZNTTEN, AEDH AN EIRL, 1BFETS
BnAHYET,

(12) a—FZ5<EIROLGVT TS, BifRL . MEDRRELYET

(13) FPSC ELa— LD R RIFHE X IZ{TH RN TS,

(14) FPSCED 12— ILDBRBA T4 P ERDEBRIL., BEH R MMELEERIIERICEST
WBAZERHYET . RFETHHSHENTEIN, KEDBNAHYET,

(15) FPSC EDa—/ILOREIMRUVZDEDIL. BEA R MFLERISERICHoTUL
FY . ZFFTHOLLENTZEN, REOENALIHYET,

(16) FPSC EVa—ILOREABRUVZDEBIL, FOENONENKSICTEEAL TZS
W F- BATOIEHRLGE TELPENFELI-SGE ., EixE1b S8 -1&IC
PHLMWAGE THERMOTLZEWN,, BRPLEZ L AHENDETIZOENY,
BT OENERI—FOABOBBERRICRNEZLLE. ERERMAI—L
THELY.,. BEORRAIZHST=YLET DT, +9Z |
EELEAL,

(17) FPSC BV a—/)LDREAERIFENRTUL AR TR A S
NTHEY. I ITHEEEIZHE->TBYET DT, 8
BEBOMYMITOBRGEE  REARIZBENAZFMZENT
TEW, MEORRELZYET,

(18) REDRIE. RE—12 T H)—5—KAEKETr—R KYE
YHL 1/4 A20F I\=205 LT HRANT, (47
NoRAEDHRERWN =%, FREIIL—ILICH>THEREL
TLESW, FERXREFREAL., BREMBICTEE

ZLTEELY,

ARA—=1 5 H5—5—Kk

/1T
Copper pipe

Ref. No. TB-00006168-2

(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) When you intend to scrap the Stirling cooler, disassemble the Stirling cooler from
casing, discharge internal gas from the copper pipe by using 1/4 inch purging valve
and then treat based on each country regulation. Also, please use safety gloves and

work in the release space when disassembling and pulling the gas out.

Stirling cooler
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(19) BRBEAR (EBIR DT KRR THIELIKLGHTHYF T, fHFER OV a—

FFITERLTEEYELEZELY,

(A) EHRENEEL BEBRICANTENTTELY,

(B) ERZEBMYBSIRE. FEMLT —RZEMAF. ARNOHERERET S L%
BEIOLET,

(C) ZEENERICHNSE AL TEFEMABIELET,
BRERAINTOTHHEBERF THIET HB5EA/HYET.
KRERZRICEAIHEFBRLOVTEBYFET DT, TEFETEL,

(20) AHBDUEHREFBRE I HEBEICH VT, HREM LD =%, ARG E —EHZERLT
LIZEREIDEENHYES,

(21) SERHEBRICHEITHRE. EFFOHESHRITOVWTIIERICTIHZERBRWVET .

3. {#k Specification

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

WET1>
Heat Reject Fin

Iy
2 Blower
Ja7 )—Fig
Blower Read Wire

% ZAER
Cold Side
P—3IXA)—FR
Thermistor Read Wire
BRI—F

Power Cable

0% )~ - =TERCE2  TWINBIRD CORPORATION
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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]
ERAN

Power Source Input

FPSC
FPSC

TO7 R HEEMER Y —S R A 4R

Warm Side Thermistor
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Ref. No. TB-00006168-2

3.2 FE~TE Main Size

[EFE)E 4R Drive PCB]

[FPSC £ a1—JL FPSC Module]

146

|1
L

—
£
S
| S—
FAEERS HREES
Solder Side Height Parts Side Height
Pm_?_oxi __% 40,5 tMax | 1 4-93.5
| ! e I
mCr P
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-”n___m___ IDE _
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e - 107. 5 %2(_\ _ 80 _
Hole for Mount
Module Size
EV1-A%E 427, 5 (J07. 77 uBARESE)
146 g9+ 32 8
= HE#I 1Y = e pl=bd
F'Heat Rejacft ower
Fin @ GM.\WM
A
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I \ 27 HAl
Fan Motor
@ y Support Plate
. (75.5) @ @ @
160 J H—324
180 | ERa—F Thermistar

Power Cable ©©
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Ref. No. TB-00006168-2

3.3 FH4EHR 3.3 Main Specification

No. IE H T No. Item Specification
1 AT W 180 x H 160 x D 428 mm 1 Product Dimension W 180 x H 160 x D 428 mm
2 | HREE #4985 kg 2 | Weight Approx. 8.5 kg
3 po gL ULy FN 3 Refrigerant Helium
4 MRS 3¢ 4 Amount of Refrigerant Approx. 3 g
5 AEEA 2.2 MPa (20°C) 5 Inside Pressure of Stirling Cooler 2.2 MPa (20 deg. C)
6 | BREBEX DC 48 V +10 % (BRENEARA 71) 6 | Power Source Voltage*' DC 48 V =10 % (for Drive PCB)
7 EER 5A 7 Rating Current™ 5A

E—VERD A FINBGEENHHD
T.ALLLDBREZRHODEBEREEML

Prepare power supply with
output current more than 9A

TLZA&LY, for peak current 9A.

8 AR 425W LLE 8 Coolin-g. Capacity.*2 . 42.5W and over

[&#] BEIRE: 25°C (B S0 5038 . —80°C) [Condition] Ambient Temp.: 25°C (Cold Side Temp.: ~80 deg. C)
HAKTE: =K Y HR AL Output Setting: Max old wide temp- &

9 | ERRE-EEEHT | ARERE 0 ~ +40 °C 9 | Operating Conditions | Ambient Temp. 0 ~ +40 deg. C

10 IR EER B -120 ~ +70 °C 10 | of Temperature and | Cold Side Temp. -120 ~ +70 deg. C

11 HBEREE 0 ~ +70 °C 11| Humidity™ Warm Side Temp. 0 ~ +70 deg. C

12 TE 0 ~ 90 %RH 12 Humidity 0 ~ 90 %RH
WEEGSCE No Dew Condensation

13 | @M EXEhE AR 13 | Accessories Drive PCB

X1 BEEREAER
(1) TDK-Lambda ZWS240PAF-48/%%
(FSURATI A7 OREN 80°CUTIZHES LS. BEICIGLTEST 5.)
(2) TDK-Lambda HWS300P-48 (1/\— {1441 )

X2 AERRDIIREASEE. AEEELGEICE>TEARYET, HEMICOESELTIEHR
WEDhHELESLY,

%3 (1) REEEEN O°CERBATHERTIEE. ICAMKIZIECTFPSC ~OHAEE
RO TTHERAIESLY,

(2) AR GEBESE-FTERANEEZRRIELSIE-BE. EEENRETS
CENBYFET CRERICHELTEEENRELLGORSITTEALLIZSLY,

*1 Power Supplies tested with Drive PCB
(1) TDK-LAMBDA ZWS240PAF-48/**
(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. BRGNS
41 #{E

4. Basic Operation

4.1 Preparation

Ref. No. TB-00006168-2

(1)EJR: EE DC48V., EHEF 5A
E—VBRN A RNDEELHEIDT. A LLLDREFHFOERE
ERELTEELY,

(QBABREREE Y —

QBELIRM ER VT

42 EEIFIE
(1)DC48V BRDRAvFE AND,
(2)EREN EARIZHRY {4 (=X 1 vF% ON(CLOSE)IZF %,

43 ZIEFIE
(DEREEAR (CERY 1T =R A vF% OFF(OPEN)IZ9 53,
(2)DC48V BERED R A vF =5,

4.4 ERHR Wiring
BEATDIZE Voltage Input]

A A EREhE 4R Drive PCB
Temp. Controller
———®  (1~5V) i
RAAIF B
OO Switch 1_/
©

FPSC £¥a—)L 777

. FPSC Module Blowe

mEEUY—

Temp. Sensor H—324
Thermistor
FPSC N

DC48V EIR G.)
DC48V Power Supply G)

(1) Power source: Voltage DC48V, Rating current: 5A
Prepare power supply output current more than 9A
for peak current 9A.

(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.

[BRABDDIHZE Current Input]

R

Temp. Controller

®  (4~20mA)

©
QOO
FPSC €Y a—JL
- | LT

Temp. Sensor

Thermistor

N

®

FPSC

DC48V TR
DC48V Power Supply G)
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45 TREL
WETANREFICKYBEFYLENES, I a—EHRELTEETVEKRLVEY.,
EHICHRER DAV BELRERYES=YLET MBI N B EFY T SHEMmME
AERELTAINEEADETOHEDNRAICKEYET,
Tl B, AEHEENR LD, BRRUILEEIREBFLEREAN, HIHRAE
DTEREVESIZ, B-HRBERODBEITVET,

46 BTEL

W EEREHEBAER DR T BEA B L VIEGESER 5 (BT EAES) B M CBLL. F P
BENBENIVWKSICHEBALET . ERCEEXSHNENDETICOEAY ., ghl+-FEP»
BN —FEORBOEBHRRICTHENELSE. EREBN I — L THELRZY., &
BORERIZE-S=YLET,

BREAER I, ERIKRICKY . REBE DT CHLFEITDIGE L BT DELETD
BEAHYET, REEFHIFLONEIISEELET,

HICHES(RBTA LA TERTIEEICITAINBET 7 ICEETIE. FEEK
NAEHAIZBALEWESBEWNEY . BEANRBATEIE, METHIEELHYET,

WET1> s
Heat Reject Fin S Ja7

Blower
BT ZAER

Insulation Area

Cold Side

Ref. No. TB-00006168-2

4.5 Heat Rejection
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 Thermal Insulation
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.
Especially when using Stirling cooler vertically (with the cold side part facing up),
make sure that the cooling part is well insulated so that condensed water
dose not enter the Stirling cooler. If condensed water enters, it could cause internal
damage.
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5 EREIERDALH S

5. Input and Output of Drive PCB

Ref. No. TB-00006168-2

51 —& 5.1 List
Pin | 1% Pin | Ttk Pin | Specification Pin | Specification
[CN1] TFHEHITZE PBX10C51-2 [CN7] Hbk—/8—Y ML-700-NV [CN1]  YOSHIDA ELECTRIC INDUSTRY PBX1051-2 | [CN7] SATO PARTS ML-700-NV
i F41al: M35 EE B - Screw: M3.5 —-Acceptable Wire:
<3 IE #H 4TV 0.8~1.2Nm B#R ©$032~0.65mm — Proper Torque: 0.8~1.2Nm Solid wire ¢ 0.32~0.65mm
=1 (28~22 AWG) (28~22 AWG)
; + | BRAT &Y 0.08~0.32mm2 ; *_| Power Source Input Stranded wire 0.08~0.32mm2
(28~22 AWG) (28~22 AWG)
[CN2] JST B2B-PH-K-E (%) (4B 6 0.12mm LLE) [CN2] JST B2B-PH-K-E (Blue) (Element wire ¢0.12mm Min)
SEEaRIA: JST PHR-2 BRGEES 9~10 mm Acceptable Connector: JST PHR-2 ~Strip Length: 9 — 10 mm
1 B —= R4 1 HAZEAA 1 Warm Side Thermistor 1 Setting of Output 1
2 2 + HAREAS 2 2 2 + | Setting of Output 2
[CN6] JST B3B-EH (H) 3 - [CN6] JST B3B-EH (White) 3 -
EEaRYF: JST EHR-3 4 BEr EIEES AN Acceptable Connector: JST PHR-2 4 Drive / Stop of FPSC
1 +| Jay7HA 5 ERESHAN 1 + | Output to Blower 5 Emergency Signal
2 - 6 ELEBSHA1 2 - 6 Alarm Signal 1
3 | ZEE(ELUY-F) 1 | EEESHA2 3 |NC 7 | Alarm Signal 2
[CN8] THHEHIE PBX10C51-2 8 GND (fE51a1) [CN8] YOSHIDA ELECTRIC INDUSTRY PBX10C51-2 8 GND (Signal Side)
-ifF1al: M35 9 | DC5V - Screw: M35 9 |Decsv
-3 IE #F 4TV 0.8~1.2Nm [FG] ¢ 1.8 mm (%) — Proper Torque: 0.8~1.2Nm  [[F@] ® 1.8 mm (Hole)
1 FPSC A - |GND (ETRAED 1 Output to FPSC - |GND (Power Source Side)
2 2 [Sw1] DIP SW
[Sswi] DIP Sw CN1 CN8 CN6 CN2  CN7 - ‘ Setting of Output Voltage Change
- | BETiEERE [SW2] DIP sW
[Sw2] DIP Sw - Setting of Warm Side Temperature
- BEEERRE LIRERTE FG Limit 1010:70°C
1010:70°C (Please use with this setting.)
(COERFETITHEAIEELY, ) [SW3] DIP Sw
[Sw3] DIP SW - Setting of Output Current Limit
- B mlfRIEERE 1000:7.6A
(1 g%g:g;g-e:ﬁmd:“éuo) «— SW3 (Please use with this setting.)

<+—— SW2

SWi
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Ref. No. TB-00006168-2

5.2 A 5.2 Details
No. T % No. Specification
[CN1] ERA A [CN1] Power Source Input
1 EREBE DC 48 V 1 | Rating voltage DC 48 V
2 R EITERHE DC 432 ~ 528V (DC48V = 10%) 2 Allowable voltage DC 432 ~ 528V (DC48V = 10%)
3 ERER 5A (48V A 71B¥) 3 Rating current 5A (at 48V input)
[CN6] 7O7H A [CN6] Output to Blower
1 PSS oS FPSC BREhRF 1 Condition for output While FPSC is driven
2 HAOEE DC 12V *=10% 2 | Output voltage DC 12V *=10%
3 mAHAER 2A 3 Output current capacity 2A
[CN7] Pint HARFEAN 1 [CN7] Pin1 Setting of Output 1 *'
ANBEZhEEH Available Input Range
1 Step No. 1 tes 256 1 Step No. 1 s 256
2 AHNEBEV] 0=Vv<1 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 | ®BABE V] 0 0 | - [ 335 335 3 | Output Voltage [V] 0 o | -~ | 335 335
(CN8) 33.5/255(V/Step) (CN8) 33.5/255(V/Step)
AAEE ~ Input Circuit Wm
% ARAVE—R R 200 kQ Impedance: 200 k
[CN7] Pin23 (B HEEEA S 2 X [CN7] Pin2,3 Setting of Output 2 *
ANEHERE Available Input Range
1 [ Step No. 1 256 1 | Step No. 1 256
2 ANEFRImA] 0=1<4 4 20 20<1< 21 2 Input Current [mA] 0=I1<4 4 20 20<1< 21
(CN7-Pin2,3) 16/255(mA/Step) (CN7-Pin2,3) 16/255(mA/Step)
3 | BABE [V] 0 0 | . [ 335 335 3 | Output Voltage [V] 0 0 \ | 335 335
(CN8) 33.5/255(V/Step) (CN8) 33.5/255(V/Step)
AAEE ™= Input Circuit _ ™
<:£IN+ EEFAAN 94 Q <j£m+ Differential input impedance: 94 Q
X1 EEBLUVERMNRBAAINTOEAESL. EEAAIBEINET, *1 Input voltage has priority over input current.
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Ref. No. TB-00006168-2

Specification

No. T % No.

[CN7] Pind 1BE; /{ZILIES AN [CN7] Pin4 Drive / stop of FPSC

1 High (DC5V) =1k 1 High (DC5V) Stop
(Open) (Open)
2 Low (GND) PEE I 2 Low (GND) Drive
AFSEE Vref Input Circuit Vref
47k Q 47k Q
IN
100Q 1kQ 100Q 1kQ

Vref: DC5V (% 10%) Vref: DC5V (%10%)

[CN7] Pinb EEESH A [CN7] Pin5 Emergency signal output

1 High by 1 High Emergency
FPSC RUT7VE—AEA~NDEEH HZEEFELT S, Power supply to the FPSC and the Fan motor will be stopped.
2 Low EE 2 Low Normal
MEBOEHE * 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.

(1) BEEMARE Y —DIREM, SW2 TERESNI-HEZEIRE LRICELT,
(2) HELRE Y —DERSh TUVELD, XL, BTl

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

XERESHNELEY *Condition for cancellation of the emergency signal output

(1) EER A MFILESIELIZES-FF (1) When the on / off signal goes off

H hE R Output Circuit

Vref 15 B MIN. TYP. MAX. LS vref [tem MIN. TYP. MAX. Condition
H 7 | High | Vref- 05V Vref - I=1mA Output | High | Vref - 0.5V Vref - I=1mA
BIE | Low - GND GND + 0.5V | [=1mA Voltage | Low - GND GND + 0.5V | [=1mA
or | 77 | High 8mA 10mA - V=45V our | Output | High 8mA 10mA - V=45V

TR | Low - 10uA 12 A V=05V Current | Low - 10uA 121 A V=0.5V

Vref: DC5V (£ 10%)

Vref: DC5V (=£10%)
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Ref. No. TB-00006168-2

No. T % No. Specification
[CN7] Pin6 E&ESH 1 1 [CN7] Pin6 Alarm signal 1
1 High s 1 High Alarm
2 Low IEE 2 Low Normal
NELEDEH * Situation for alarm signal 1 output
(1) HERASBIKEBELEZEEEY—DEEH, SW2 THRESNIZEELYE 5°CIELE (1) The temperature of the sensor on the warm side reaches 5 deg C lower than the
EIZELT-, temperature set by SW2.
NELEBFHNEILEEHE *Condition for cancellation of the emergency signal output
(1) BEEDOEBIZERY LG =0, (1) When the temperature of the sensor on the warm side goes down 5 deg C lower than
the temperature set by SW1.
[CN7] Pin7 EEESH A 2 [CN7] Pin7 Alarm signal 2
1 High s 1 High Alarm
2 Low IEE 2 Low Normal
NELEDEH * Situation for alarm signal 1 output
(1) FPSC ADHEABREEEDLANILLREDEFINTHD, (1) The level of output set signal is out of the allowed range.
NELHEBH LSS *Condition for cancellation of the emergency signal output
(1) BEDOEBITEREY LG =8, (1) When the level of output set signal is within the allowable range.
ZEEF 1 RUESEST 20HHEER Output Circuit of Alarm signal 1 and Alarm signal 2
Vref vref
= E_ MIN. TYP. MAX. i Item MIN. TYP. MAX. Condition
H A | High Vref — 0.5V Vref - [=1mA -
EE | Low — GND GND + 05V | =1mA Output | High | Vref - 0.5V Vref - [=1mA
out : out | Voltage | Low - GND GND + 0.5V | I=1mA
thi7) | High SmA 10mA - V=4SV Output | High 8mA 10mA - V=45V
BEaL | Low - 10uA 121 A V=0.5V Current | Low _ 10uA 120A V=0.5V
Vref: DC5V (£ 10%) Vref: DC5V (£ 10%)
[CN8] FPSC ~D A [CN8] Output to FPSC
1 ER SR PWM E 2 1 Drive wave shape PWM
2 EHRER# 80.0 Hz 2 Frequency 80.0 Hz
3 v )7 REKEE | 28.8 kHz 3 Carrier frequency 28.8 kHz
4 HhEEEFH AC 0~33.5V (RMS) at 80.0Hz 4 Output voltage range AC 0~33.5 V (RMS) at 80.0Hz
5 BREHETR | 9A (RMS) 5 Output current capacity 9A (RMS)

0 )~ =TSRSS TWINBIRD CORPORATION  http://fpsc.twinbird.jp

TWINBIRD

(13/15)



Ref. No. TB-00006168-2

No. T % No. Specification
[SW1] BEZEILERERTE [SW1] Setting of Output Voltage Change **
SWi* | EBELTILEE L R | swi BEELTILEE L+ R R 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 44min12sec 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 - - -

%1 [0101]1LL EDERTE CTTHEALIEELY,
RA—YGH—5—(F, RKEBHRATREARINTIEE. HANIKRESLEBLEHH
#ES5E . EERBICKIEFTHIREL. WEBICELIRNLHYET,
CHERIZBEWT. EEAREL-BAEX. R—CDIZHEARICHI->THEFEL
FSRBRLTC.BFHEEDERTLHSBULEBLET,

X2 0V A5 335V ITET BETORER,

X3 EERFIULRFFDEEEILIRE: 10 step / 0.13 sec

[Sw2] HFEERRE EMRERTE

1010 | 70°C

CHORETIFEACEN, REZEELTEALEG S MEQDRRELYET,

[sw3] EFRHIRERE

1000 | 7.6A

CHORETIFEAEN, REZEELTEALEG S MEQRRELYET,

. BPEEEE
YA N—RIT¥KEH
SC E*xE8
Tel: 03-3663-8774
Fax: 03-3663-8642
T103-0001 HREARPRX BAE/IMEERT 14-4 YA N—FBARIBES—r+T74X

*1 Select [0101] or bigger.
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 ope—
ration in such condition also causes irreversible damage to your Stirling Cooler.
Refer to “CAUTION” on next page and set optimum configuration on circuit board
when Stirling cooler operates with larger noise or larger vibration.

*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] Setting of Warm Side Temperature Limit

1010 \ 70 deg. C

Please use with this setting. Changing this setting could cause internal damage.

[SW3] Setting of Output Current Limit

1000 \ 7.6A

Please use with this setting. Changing this setting could cause internal damage.

6. Contact
TWINBIRD CORPORATION
SC Sales Department
Phone: +81-3-3663-8774
Facsimile: +81-3-3663—-8642
Address: 14—4, Kodenma—cho, Nihonbashi, Chuo—ku, Tokyo, 103—-0001, Japan
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Ref. No. TB-00006168-2

CAUTION

@ en7

= Circuit Board —

Don't change SW2,3
sw2

20— ®SW1

(1) Change SW1to make slower as shown helow when Stirling

Cooler operates with some noise and/or vibration during
starting up procedure.

@ swi1

Default: [0 1¢0 1] (Fast)

ﬂ_ emeeee ON(T) (01107 Check the sound
Q i Q ﬂ ceneer OFF(O} in each setting.

[O :L=1 1]
[ 151 11 (Slow)
(2) Decrease CN7 “Setting of Output” to lower as shown helow

when such noise and/or vibration is generated after operation
voltage reached to stable value.

Voltage control
Decrease applied voltage to Pink1

Current control

Decrease current from Pin#2 to Pin#3
-

@l

aaw Py
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