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Ref. No. TB-00006168-3

1. BEHIRFZDULNT 1. Restriction of Export
A=) AEBIILUTOEAOBEBBEFABEHINET, The following regulations shall apply to Stirling Cooler and permission for export by the
BAMNHHINDIGESIE. BEEEREOHAABELLGYET, Ministry of Economy, Trade and Industry is required before exporting Stirling coolers

from Japan for abroad.
Fr.BMEHENSBRETHEE. ZOEOHBRFHSTTEL,
*Foreign Exchange and Foreign Trade Law—section 1 of article 48.
ZUIER THHEHBO AR *Foreign Exchange and Foreign Trade Law—section 1 of article 67.
*Export Trade Control Ordinance—section 2 of article 8.

<EM>

SRR 10I8(2)5 If you wish to export our Products from Japan for abroad, please contact us prior to
EMELES - FoR1EAETO(—) exporting.

L. BMHEFETHESIE. FANCEMSCEEBICEBLEHhELIZELY, The above regulations were applied at the time of November 2019. Laws and regulations
BE.COBEAIE 2019 £ 11 ARETHY. EFITRESNDZENHYET, may be revised according to the legal revisions.
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2. BERUVER

(1) FPSC Y a—JL (Free Piston Stirling Cooler Module) [& DC48V B2 TY , DC12V,
24V HBLNE AC100~240V %, D EE TIEFEALLZL TS0, MEDRE A
UEYJ,

(2) 0~40°CRIRFETIHEALZEL TSN TT E. BMBEDRRELYET,

Q) MEAEDHRREERLRE(T-120~+70°CTY . MATTLVROIRBMBZAML TS
W Ffo  E—2— LG ETMRLLGNTTEN, BMEDCRRLELYET,

(4) MBI DRFIZKYBREFYLLBOESICTHEALESLY,

(5) BMEI4LEBBMYELDDOBRIEEHOFAICT EEZESW, T MBI DR,
BRICTEEESLY,

(6) FPSCEDA— LA LERENRELI-EEF HAREEEEFAEBLTFPSCADE A

A TS,
ETNTHERENRET OB AL BEFTERLELELLES,

(7) FPSC EV a—JLIZRBWNMEEEZ S AL T TS, MEDRERELAYET,

(8) FPSC EV a— L OEMRIZKFD B AENFHNTLEEN, EORRELZYET,

©) B.7LHZFDEREDHARVER. BELGARABTERPRVEELGHRERE
TOMEDLGNECHTIHERAEZEN EARELEY . FGNEHL YT HEE
AHYET .

Ref. No. TB-00006168-3

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— LR EFRERAN—T AR DALI
ERYET,

SEDHRENTTEN, BIEDRE

(11) FPSC ELa—ILEXKDHR(ZHYRAFLHEWNTTEWL, AEDH AMNEIEL., BFHTD
lh\hb\&bjij—o

(12) 3—rZ5R<EIDROBNT TS, WifRL . MEDFRRELYET,

(13) FPSC EX a— LD R T hiE TS,

(14) FPSCED a—IL DB T4V OERDE M (L., BEEEP R UELEERIISERICHEST
WBTENHYET . EFTHHOLENTEESN, KIEDBNALHYET,

(15) FPSC EDa—ILQOREARB U ZFDEDIE . BEH R MEIEERIFERIZE-TL
FT, ZFTHMOLENTESV, FEOBEALAHYET,

(16) FPSC ELa—ILORBI RV ZDREDLIE, FBOBA DANGENKIITEHBL TS
Wo T BATOBEHRLGETELENTELB AL, EEGFEILSE -1
PHLEINNALEETAERO>TZEN, ERCHBE X AHEENDIETIZOLNY,
RIT-FBOEALBRERI—FOLARBOBBERRICENEELE. EXEIRAII—I
THELY. EEBORRIZHESEYLET DT, +9 2 |
FELFEEL,

(17) FPSC EDa— /)L DRBAIBILFENATUL AR TS
nNTEY. ARIEBEZEBEICL-THYEIT DT, 38K
BBOIWYMFITOEGE . IREASRIZFHNAZMZAENT
TEW, BMEORRELEYET,

(18) REDRIE. RA—1V T H—5—KEEr—RX KLY
YHL 1/4 42F NR—=2S05 NV ITZERWNT, /17
MNoRAEDHREHR W= REIL—ILIZSR>TEEL
TLESW FEELREFREFAL., BFAMEMICTHESE

LTS,

RE—=) T Y—5—KK

IS P
Copper pipe

Ref. No. TB-00006168-3

(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) BRENEAR L BRDF R RABRTHELISKLK G TEYFET N, HFER P a—
FEFEISEELTEERYEKLLZSL,
(A) EOGNEEF, EBRICANTENTTELY,
(B) EREMYBSIRIE. FEMLT —REWMDIF. ARNOHERERES HLE
BEIOLET,
(C) EEAERICHNSE I —FLTEFEMABIELET,
BRAUNTOWTLHERF THIET SEEL/HYET .
RERKICEAILEFHRAENOVTEYET DT, TEFETSL,

(20) SC-UE15R/UERF IREAE DIEH A M5 RUITA)H—r R OEERALTEY . Bl OE
BTIRITHAZEABYET . ROEMNYEFHEZRE LGNS, RODEDFTFRILIE
5Nem LI T Z B RIC, F-RAIMNEERDIRETEREELZL TS,

1) ARGBOUEHRERRE T HEHEICE T, HREALOEH. B @R

[CEETRHEANHYET .

R E—

(22) SERHEBRICETHRIE . ERFEOBEEHITOVWTIFERICTIHEBLEY .

3. %k Specification

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

BB . _Jo7y
Heat Reject Fin Blower

707 )—KF#g
% ZAER Blower Lead Wire
Cold Side

P—IR A1) —FHR
Thermistor Lead Wire

EiRa—FK

Power Cable

Ref. No. TB—00006168-3
(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) The M5 screw for contacting the cold side part of SC-UE15R/UERF uses threaded
Inserts, and it may come out during the installation/removal process. Make sure that
the screw tightening torque is SN=m or less while checking that the screws are
engaged, and that the cold side part is at room temperature before attaching or
detaching.

(21) 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.

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

[EFENE 4R Drive PCB]

FPSC %
FPSC

BERER U —S R ARG
Warm Side Thermistor

JO7ER

Blower

BERAR

Power Source Input
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Ref. No. TB-00006168-3
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3:
4

32 ¥&~

[FPSC E¥a1—/JL FPSC Module SC-UE15]

Wind
=

[FPSC E¥a1—JL FPSC Module SC-UE15R]

146

146

[mm]

Power Cable

FPSC Size
FPSC&R 336
em m =] (=]
ST ®
e e Iz
N @
m & I
|||%4 /m 85, SEfIR
aoH 120
aﬁ&ﬁ_» Hole for Mount
Module Siz
. E2-IAK 43 an TP AREAEAT ) "
L (79) . &.7 _32.8_
: ! =1 o o Duct :
® @r—m Jo7
||k " Blower
Pl A
L= - e e = —
| v//,uwu&ﬁw.ﬁ
b ® | Fan Motor
N PR Support Plate
Heat Relect @ @ @
Fin _ ¥-329
o < Thermistor

FPSC Size
FPSC&K 332.5 -~
...... 0 Om m @ o A
B e o ®
_ W e £88
,.,.,,. ® | ®
Cold Side 5 Fh=i
. 8-65, mﬁﬁ
L 107.5 . .40.L 120 > 80 . _:: for Mount
Mqdule Size
_ Tra-lek 427.5(707 77 AREAT) _
) e 328
ey o o <Duct ) %mwﬂf
Im_ﬁ_j, Reject ® ®l—=
_ @ ®
J7 ARRR
@ Fan Motor
Support Plate
(75.5) 1@ & ]
. #-329
®F1-F “ Thermistor
> Power Cable

'J TWINBIRD https://www.twinbird.jp/fpsc/

(6/16)



Ref. No. TB-00006168-3
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Ref. No. TB-00006168-3
3.3 F 7% {EHE Main Specification

No. IHE B T Specification
Item SC-UE15 SC-UE15R | SC-UERF
1 B Gtk Product Dimension W180 x H160 x D428 mm W180 x H160 x D431 mm
2 | EREE Weight %9 Applox. 8.5 kg %7 Applox. 9 kg I #J Applox.12 kg
3 | A Refrigerant Ay Ly Helium
4 | ARE Amount of Refrigerant #J Applox. 3 g
5 | AEED Inside Pressure of Stirling Cooler 2.2 MPa (20°C)
6 | BIREX™ Power Source Voltage*' DC48V *+=10% (EXENEARA A for Drive PCB)
7 | ERERX  Rating Current™ 5A

E—2BRN A RNDEENHDHIDT. IA ULDBELZHDOEREERL TS,

Prepare power supply with output current more than 9A for peak current 9A.

8 | AERESN*? Cooling Capacity™
(&) BBERE: 25°C 425W LIk and over 15W LLE and over
HAERE: mK (% ZVER R E: -80°C) (R ZAERREE: —100°C)
[Condition] Ambient Temp.: 25°C (Cold Side Temp.: =80 deg. C) (Cold Side Temp.: -100 deg. C)
Output Setting: Max
9 |FREE-EELEH | ABEEE  Ambient Temp. 0 ~ +40 °C
10 | Operating  Conditions | IFZAERBE  Cold Side Temp. -120 ~ +70 °C
11 | of T?mgerat“’e and | HEEMEERE Warm Side Temp. 0 ~ +70 °C
12 Humidity o Humidity 0 ~ 90 %RH #&5E7=T& No Dew Condensation
13 | /@& Accessories ERENE MR Drive PCB
X1 BMEHEREAER *1 Power Supplies tested with Drive PCB
(1) TDK-Lambda HWS300P-48 (h/\— {1241 ) (1) TDK-Lambda HWS300P-48 (Covered type)
(2) TDK-Lambda ZWS240BP-48 (2) TDK-Lambda ZWS240BP-48
GEMI77UZF(ICEYERGEEIZ 1.5m/s LLEDBHIZAEITOIE) (Forced air cooling of 1.5m/s or more should be applied to the part surface using a
fan, etc.)

X2 AEBEAIRBALEE. AEEELREIZLE>TELRYFET, FMICOEFELTIEHH
WEHELFESLY, *2 Cooling capacity changes depends on the cold side temperature, ambient temperature,
etc. Please contact us for more information.

X3 (1) RAIEREMN OCERBATHEATHIGE. CAERICIECTFPSC AOHEAERE

FROTITHERAEESLY, *3 (1) If you use the cold side temperature over 0 deg. C condition, please turn the FPSC
2) AYGEIFESEB-FTEFRAMEELZRHICEILIEIEE. BEETHLKLETD voltage down accordingly the application product.
CENBYET . ARRICIHELTEEENRELGORSITTHEALLZSLY, (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. BEARMG/ENS
41 #fi
(1)EJE: EE DC48V., TR E# 5A
E—OZRMN A FNIEENHIDT. AU LOBFELXH O>ERT
EFHLTHEELY,
(B EREL Y —
QVECHEMERAYTF

42 EEIFIE
(1)DC48V EEDRAAvFEAND,
(2)ERE EEAR(CEY fH(F7=RA A vF % ON(CLOSE)IZF B,

43 ZILFIE
(DERENEAR (ZERY 1+ =R Ay F%& OFF(OPEN)IZ3 5,
(2)DC48V ERDRAAvFEL 5,

4.4 BRER Wiring
[EEXANDIHFE Voltage Input]

HrHEES EREhE 4R Drive PCB
T(-:LContl;oller (1) & :512'2: = %
R =5 -- AR, | ¥
% - g [‘/ ony fcl 5L
(W?% =
FPSC E¥a—)L 277 'zﬁn CNGJ B2

) FPSC Module Blowe
mEE Y —

Temp. Sensor,

H—IX4 —
4

Thermistor

FPSC N

®

Dc4gVv EIR ®»
DC48V Power Supply G)

Iy
tO!—'m

Ref. No. TB-00006168-3

4. Basic Operation
4.1 Preparation
(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.

[ERANDIZE Current Input]

m A

Temp. Controller

®  (4~20mA) ‘“"’

ExSEE R Drive PCB

QOO
Switch
: Sﬁﬂ
FPSC EVa—/L ;“7 3
FPSC Module owe
Bty — EL
Temp. Sensor $_z24
Thermistor

FPSC

DC48V TR
DC48V Power Supply G)
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45 TEL
BWEA T4 RFICKYVBEFYLBVES, 1L —ZFRELTHEFYZHLEY.,
EHMICB T4V BLRERY E-=YLET . MB O/ BEEY T HEME
NERRBLTAIEADETOREDCRRICEYET,
Tl B, AEEENB LD, RRTLEEIRHABLEREAN., HIZHLRAE
DTERBEVELSIZ, K- HSBERODBEEITVET,

46 HWEL
WEAE BRI DT BEA BB K VIEASER D (W EAVER) M3 TELY., T
BOBENIVWKSICHEBALET , EROEE X AINENDETICOEAY ., BlIT=F®
BN —FRORNBOMBHRRBICTENEDDE, ERRHEA I —LTHELRZY. B
BOERERAICHE-F-YLET,
BrEERIL, ERIKRICKY ., REBOTCHELLEITDIHZEEE. MBI DELSETD
BERBYET . REEHITHEWESITEELET,
HICHES(RBEA LA TERTIEEICITAHNBETHICERERTIE. FEK
NAEBAIZRBALGWESIFBEWET . BEAKNRATIE. METLHIEGELHYET,

WET1> i
Heat Reject Fin S Rz

Blower
T ZAER

Insulation Area

Cold Side

Ref. No. TB-00006168-3

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. RS EBRDOAL A

5. Input and Output of Drive PCB

Ref. No. TB-00006168-3

51 —& 5.1 List
Pin | T4k Pin | 4% Pin | Specification Pin | Specification
[CNT1] :.:EE BT % PBX10C51-2 [CN7] Hbk—/3—Y ML-700-NV [CN1]  YOSHIDA ELECTRIC INDUSTRY PBX10C51-2 | [CN7] SATO PARTS ML-700-NV
imF4al: M3.5 5B — Screw: M3.5 —Acceptable Wire:
'EIEfﬁ?ﬁﬁ'le’]: 0.8~1.2Nm B2 $0.32~0.65mm = Proper Torque: 0.8~1.2Nm Solid wire ¢ 0.32~0.65mm
= (28~22 AWG) (28~22 AWG)
— BRAS &Y% 008~032mm2 - Power Seurce Input Stranded wire 0.08~0.32mm2
(28~22 AWG) (28~22 AWG)
[CN2] JST B2B-PH-K-E (&) (F484E 0.1 2mm LLE) [CN2] JST B2B-PH-K-E (Blue) (Element wire ¢0.12mm Min)
&3 JST PHR-2 TOHEEX 9~10 mm Acceptable Connector: JST PHR-2 —Strip Length: 9 - 10 mm
1 BRI Y —= R4 1 HAZEAA 1 Warm Side Thermistor 1 Setting of Output 1
2 2 + HAKEAN 2 2 2 + | Setting of Output 2
[CN6] JST B3B-EH (A1) 3 |- [CN6] JST B3B-EH (White) 3
&2a%%44: JST EHR-3 4 BEL ZFIEIES AR Acceptable Connector: JST PHR-2 4 Drive / Stop of FPSC
1 +|JarFdAh 5 EREEHD 1 + | Output to Blower 5 Emergency Signal
2 - 6 E2ELESHEA1 2 - 6 Alarm Signal 1
3 | EEEREUY-A) 1 | EEESHA2 3 [NC 7 | Alarm Signal 2
[CN8] iEE BT 3% PBX10C51-2 8 | GND (E=1) [CN8]  YOSHIDA ELECTRIC INDUSTRY PBX10C51-2 8 GND (Signal Side)
imFrLl: M35 9 DC5V — Screw: M3.5 9 DC5V
'ﬁIEﬁﬁHW: 0.8~1.2Nm [FG] ¢ 1.8 mm (7%) - Proper Torque: 0.8~1.2Nm  [[Fq] ® 1.8 mm (Hole)
1 FPSC H 71 - |GND (iR 1 Output to FPSC - | GND (Power Source Side)
2 2 [SwW1] DIP SW
[swi] DIP sSwW CN1 CN8 CN6 CN2 CN7 - ‘ Setting of Output Voltage Change
- | BEEIEERE [Sw2] DIP SW
[Sw2] DIP SW - Setting of Warm Side Temperature
- BEEVERIEE LIRERTE £G Limit  1010:70°C
1010:70°C (Please use with this setting.)
(COFFETITHERALEEILY,) [SW3] DIP SW
[sw3] DIP SW - Setting of Output Current Limit
- BRI RESE 1000: 7.6A
(12%(; E;%Aff1iﬁﬁ<fféb‘o) <«—— SW3 (Please use with this setting.)

<+—— SW2

SWi
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Ref. No. TB-00006168-3

T

ANAVE—F 2 R: 200 kQ

[CN7] Pin2,3 H AR EAS 2 X

AN B e

1 Step No. 1 " 256

2 ABNEFRIMA] 0=1<4 4 20 20<1< 21
(CN7-Pin2,3) 16/255 (mA/Step)

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

AN ERE <:ﬁ§m-
< N+ EENIAA: 94 Q

X1 EESFVERDERANSATNSES L. EEANINBESNFETS,

5.2 i 5.2 Details
No. T % No. Specification
[CN1] EREA A [CN1] Power Source Input
1 EREE DC 48 V 1 Rating voltage DC 48 V
2 HAEXEBF | DC432 ~ 528V (DC48V £ 10%) 2 | Allowable voltage DC 432 ~ 528V (DC48V =+ 10%)
3 ERER 5A (48V A KB 3 Rating current 5A (at 48V input)
[CN6] JO7H A [CN6] Output to Blower
1 HA%EH FPSC EFENRE 1 Condition for output While FPSC is driven
2 HAHEXE DC 12V *=10% 2 Output voltage DC 12V *=10%
3 BRAENER 2A 3 Output current capacity 2A
[CN7] Pint HARFEA S 1 ¥ [CN7] Pin1 Setting of Output 1 *
ANEFZhEHE Available Input Range
1 Step No. 1 e 256 1 Step No. 1 s 256
2 ANEELV] 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 | HABE [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)
A S ER Input Circuit

T

Impedance: 200 kQ

[CN7] Pin2,3 Setting of Output 2 *

Available Input Range

Step No. 1 256
2 Input Current [mA] 0=I<4 4 v 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)
Input Circuit W=
<t
IN+

Differential input impedance: 94 Q@

*1 Input voltage has priority over input current.
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Ref. No. TB-00006168-3

No. U No. Specification
[CN7] Pin4 EE5 /{ZILIEEAD [CN7] Pin4 Drive / stop of FPSC
1 High (DC5V) =1k 1 High (DC5V) Stop
(Open) (Open)
2 Low (GND) &L 2 Low (GND) Drive
AHE® Vref Input Circuit Vref
47k Q 47k Q
IN IN
100Q 1kQ 100Q 1kQ
Vref: DG5V (£ 10%) Vref: DC5V (£ 10%)
[CN7] Pins EE{ESH N [CN7] Pin5 Emergency signal output
1 High B2y 1 High Emergency
FPSC RU 77U E—F~DEEHE HEELT S, Power supply to the FPSC and the Fan motor will be stopped.
2 Low IEE 2 Low Normal
XEEDOEH * Emergency situations

(1) BEEBMVAIRE Y —DREN. SW2 THRESN-HHAAIEE LRICELT-,
() $FRALREE RSN TUVELD, XL, BTRLT=,
Q@) ANEBREENGEENTHS.

(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.

XEBESHHEILEEH *Condition for cancellation of the emergency signal output

(1) B/ FIEBE ML T-HF (1) When the on / off signal goes off

H S [E & Output Circuit

Vret I H MIN. TYP. MAX. -3k vref Item MIN. TYP. MAX. Condition
H# | High Vref — 0.5V Vref - [=1mA Output | High Vref — 0.5V Vref - [=1mA
BIE | Low - GND GND + 0.5V | [=1mA Voltage | Low - GND GND + 0.5V | I=1mA
o | 73 | High 8mA 10mA - V=45V our | Output | High 8mA 10mA - V=45V

B | Low - 10uA 124 A V=05V Current | Low - 10uA 124 A V=0.5V

Vref: DC5V (£10%)

Vref: DC5V (£10%)
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Ref. No. TB-00006168-3

No. U No. Specification
[CN7] Pin6 Z2&HESH A 1 [CN7] Pin6 Alarm signal 1
1 High g 1 High Alarm
2 Low IEE 2 Low Normal
NELEDEH * Situation for alarm signal 1 output
(1) HEREMITHEL-BEEL Y —DEEN, SW2 THRESNIZEELYD 5°CELVE (1) The temperature of the sensor on the warm side reaches 5 deg C lower than the
EIELT -, temperature set by SW2.
NELEEHHELEEH *Condition for cancellation of the emergency signal output
(1) BEOEHITHRE Lo/, (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 BEEES N 2 [CN7] Pin7 Alarm signal 2
1 High e 1 High Alarm
2 Low IEE 2 Low Normal
NEEDEY * Situation for alarm signal 1 output
(1) FPSC ~DODHEAFBEEEDLANILIREDEFNTH S, (1) The level of output set signal is out of the allowed range.
NELEESHHEILEEH *Condition for cancellation of the emergency signal output
(1) BEOEBICEZRLELEGo1=0, (1) When the level of output set signal is within the allowable range.
ZEES I RUVESEST 2 0HAHEE Output Circuit of Alarm signal 1 and Alarm signal 2
Vref Vref
= E_ MIN. TYP. MAX. i Item MIN. TYP. MAX. Condition
H 7 | High | Vref-05V Vref - I=1mA ,
EF | Low ~ GND GND + 05V | I=1mA Output | High Vref — 0.5V Vref - [=1mA
out - ot | Voltage | Low - GND GND + 0.5V | [=1mA
thi7) | High SmA 10mA N V=V Output | High 8mA 10mA - V=45V
Bt | Low - 10uA 121 A V=0.5V Current | Low _ 10uA 12 A V=05V
Vref: DC5V (=10%) Vref: DC5V (x10%)
[CN8] FPSC ~DH A [CN8] Output to FPSC
1 EXENIE PWM B #2 1 Drive wave shape PWM
2 ERFRE 80.0 Hz 2 Frequency 80.0 Hz
3 X7 REES | 28.8 kHz 3 Carrier frequency 28.8 kHz
4 HAOEEEEFE | AC0~335V (RMS) at 80.0Hz 4 Output voltage range AC 0~33.5 V (RMS) at 80.0Hz
5 mRAHAER | 9A (RMS) 5 Output current capacity 9A (RMS)
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Ref. No. TB-00006168-3

No. T % No. Specification
[SW1] EEEILEERTE™ [SW1] Setting of Output Voltage Change **
SWi1X | FEBELELEE L SEERE*2 | swi EBELEILEE + R EER 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 01011 EDFRFETITHERAL:EELY,
REA—Y2G9—5—F, RELBBATREAHNTIEE. HOWIIKRELRALEHE
HS15E. EEIRFICKDIEENFKAEL, MEICELIBRNLAHYET,
CERIZBWT, EBEARELEBEIL. RR—DDICHEAICHI=->TDEHEEL
*SHBRLC. BB ENDERERELELEYT,

X2 0V M5 335V [TETBETORER,

X3 BEEIFOEEZLILEE: 10 step / 0.13 sec

[SW2] HEEAERERE LRRERE

1010 \ 70°C

CORETIFEAZN, REZEELTHEALE-SS . MEQRRAELGYVES,

[Sw3] EiFRHIRIERE

1000 \ 7.6A

CORETIEA:EN, REZZEELTEALE-SS . MEQRREGYVES,

6. BREIGEL
BAICETIEMLNELE
SC E X
Tel: 03-3663-8774
BEICETIEHVNEDE
BEHRY—ERSIY
Tel: 0120-337-445
0256-92-8875
T959-0292 #FimEHMHTHEMAHE 2084-2 BEY—EXtE 42—

€ TWINBIRD

Mail: fpsc@twinbird.co.jp
Fax: 03-3663-8642

Mail: afterservice@twinbird.co jp
Fax: 0256-93-1077

*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 0V 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
Inquiries regarding products
SC Sales Department
Phone: +81-3-3663-8774
Inquiries regarding repairs
Quality Customer Service Line
E—Mail: afterservice@twinbird.cojp  Facsimile: +81-256-93-1077
Address: 2084-2, Yoshida—nishiota, Tsubame—shi, Niigata—ken, 959-0292, Japan
TWINBIRD CORPORATION Repair Service Center

E—-Mail: fpsc@twinbird.cojp
Facsimile: +81-3-3663—-8642

https:/ /www.twinbird.jp/fpsc/
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Ref. No. TB-00006168-3

CAUTION

@ eny

~ Circuit Board —

sSw2
Don't change SW2,3
Sw2
2l @ SW1
(1) Change SW1to make slower as shown helow when Stirling

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

@ SW1 Default : [0 1011 (Fast)
N N (o 1l1 °1 Check the sound
Q i g ﬁ. N )] [o 1.1 1 ] in each Setting.

[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 lo stable value.

Voltage control Current control
Decrease applied voltage to Pin#1

e

alo

2o PrrATRY
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Decrease current from Pin#2 to Pin#3



