@& X
ITHIRRA B SR & BRE
(HE#HA :£FE )

RABRLABERALABERLFHERAINERS

RAAM BT LASA K
B AR A ARREBERRL

e £ EZ%R- F#E
FRBE : 8K

H B AR - 910731~910809
#4845 911031

1
/Co‘?%lb?/ ’



CSIPW-91E-H0011

\ﬂ‘
Ny
=7




# % £ #t A
LREH®K: [ BEWA B akam: [L@AK:

CSIPW-91E-H0011

AE

914108318 (17T A(X2MA
EEaD)

0. MELH

FRASRBRARERAESFHE, BADERE

6. 1k AL X5

'Q% H—REFEOOW—ANK R B4
4 X3

7.4 - { FEe% meRivasiirmaiany

8. i (32)H 8 #7

A9107THA31BZ91 4084098

9.2 £ b B

84

10. > 2 & #

ANRITSU /3 ~ TOSHIBA 2> 8) ~ TDK 4 ] ~KEISO 2> 3] ~
UHT 28 ~ KYOCERA 2> 3] ~ Panasonic 28] ~

11. ¢

EH




B %%

T~ HBEBOYREH
A AESE

S~ BB
BBt Faigk
12~ T

M~ BBRFA

%~ M

13
14
16
17
17



AHBAIK 09201671

=

TRIERAE S L ERERE

HERELHE  RALRERALE RSB RNEZRSE
' A AM# vEDE

BB E XM/ A/ E S

B B A B SRR A B B AL/ AR/ E 5

B3P LHERRRETFA S AtE  GERREFFR
BBkt EaE

35 5545:03-4712201 & 355638

HERE W AR asBAX4TE5 £

HEAARE  910731~910809 L BIE - B & -
#EBH - 911031

o #R5%/ 8
s - RAEBREMAL ~ WA AKRE - LTCC

NEHE

APTeENRERIHE T RASKBMAKRE R FHE ) BA
I BB (W-CDMA) B A AUk HIAR B H AR A AL S AWMt
Pkt RS - AP LERRBRUREERSHF - HBE - THER
B o RE LN -

HRAABEMEEL)AARELARABANAL T IAEARAKRBEEER
28 REEHOERRESRALRAMARBARBEALZIME - RE
ERmARMAE - REstigAantA— 04 RS W - FERE
BELSZ ERIER - AMA K BRRIECAY TRBUL R BB KB &
B At B & %2 ANRITSU-TOSHIBA- TDK- KEISO-UHT-KYOCERA-Panasonic
EERNE A RABES SR  HBE AW ERAPFEM
HASANCE B A SRR B A E TR AR (W-CDMA) @A &%
M Z AT E R - T R AR IGPP HAT R A - BN
ANEH o ERBFEIMHAEEIER -

AXEF#H O LEZE EBERE T NE (http:/report.gsn.gov.tw )



T HEB&R4%Y

APITRENRERZHE "EREKEANALBRELENE . ALY
PR (W-CDMAD 38 30 & A AU SR B R & A A R ISk st o K 3b
E - RAPELRENEBBELLSBN B - TEEAHAMF KA -

URABM ARSI AARARRBNALT AR RARE R AR A%
BIES A AR E S RA PR A SRS 2 A2 HE - REAHF AL
o EEHIHAAMTA-LSRE B  TERTREAZIEREFK -
AMERBRBAMEAY TERUARFT B KB > kB A8 K% 3 ANRITSU -
TOSHIBA - TDK - KEISO - UHT - KYOCERA - Panasonic ¥+t %2 3] » 3 #UE K
ABEZ ARG BE > RHERAL SRS ARER A g HRRZFE
RE RE S BB W-CDMA) B30 4% 4ota B 2 8 T M - s 35 3L A 3GPP

BB RAAY - PREAEREIRE  EREBERHAREEH -



A A ESHF

(1) %% Anritsu Company $ £ ERAZ A AMEARB I BN » AR
N M Agilent B HES > XMLV IRENEE—TRREPIEEE
SHMEE FA-REHMAEEXIABELL  ALAKKETRE LK
AAERAHLHER—FE > MR BTIFRMIGEEAE - L ERE - F
Sl fekaAT B A VWiltron Instrument Inc. $kAMAZRRESRL £AN
HBREHHE > + 5 EMAREMH LA DM RRELH A MF 0 RRE
A H A AR L AEMIEE A %N 3 ANRITSU A4 0 Aok & AT 4 B B IRBY
ITH REBIFSDNEWELAEXHHER - ANALAFRERATH  HE
ERAGBAHER > BHAECALSRERAM LK G TARETH
HeoHNNERAFERBRBATHEDER QBRI NBRTHMZ W-CDHA
BS Test System &Rl 4 4 » 3% 4 se s £ 6o F 0 W-CDMA ##3R 1% o Bt ERE
Mo AT EHEARRGEE - o HaN LR 110GHz
Broadband VNA * 3% % #4652 2] 110GHz > on-wafer #9RIEH A H A I T

GRS s Rk A

(2)%3% B A& TOSHIBA 2 3] » #Ha 3 £ A T 46 C(DMA & & > &ARFHAEN

g
g

W-CDMA Hi it e 33 » N EB A S E SR BA BT > BREVAXNAL

9



Bt A B A LS M AT R - B R A Meiman(PLL) W R » 3
8) b fy & BT —BRATH W-CDMA ir £ 2 ey B SliAe @3k i e - ARME BB TR MK

NEHHBEERATN ARG BRAGESHRTTAMAR: -

(3) £3BARTK 28 SR NLFEMAA4RTaMREL AR
N BRE B S AR R A A B R B ~ BUR A Skl R B 3R B R AR
SR RMEREEREZ U RNAAAEGHRNALERB AR
B BREBARBIN > ARAAETFHUAERLEABER BRI
28 BABNARAYERRAAERAARAE I TibM P BRTAEMAHR

BoHIZARALESHEGE S P2 -

\

(4) 4% 8 RAKEISO 23 > AR A MABSABARNSAMEIAR > F2 94

g

ME—ERKEAKER  ABEARBSABLAAEAPBAESLLEE - K85
HEHBRSLARNAE  RARMAETEHMBEESZ W FAHARARY
MR B TRzt 2 0 %0 3) St A REM T - AT ERSIL A 3 330

FHAEZSABARBZIAL -

(5) %35 84 UNT 224 » 53 LTCC #4248 M AL 343 L AT SR 8541 5 47 26

BEWR B AR BB RAREAAE - LICC TR SRAAAHH K RRBE 2 ¥

10



e CRARAM R BN FES ALBEOFAHERAKES
BSRmaFLETE - ERAHMATHERGBERK « s > LTCC T 2
o LR BT AR T A AR o BREPA 3% LTCC A Laiabiria

TR AAMEE I HRAREHERE -

(6) %35 B A KYOCERA 2 3) - #2AMAANFREDRARBOTHIEA
RO ARAGEOCARARIARTYOAMRSHER  WITHALEAREAS B
RBH MR - Ao FNALFR S LTCC HAH 8 45 BRAFE LICC
AMBHRELLRAESG TN  — B2RREME > FEALAEHA

aR A LICC ra i A R R ey ¥ 8h

(7) %35 B & Panasonic 23] » HA R FIREFHEE = RBRNA L
W-CDMA ) £ 7ot » RN ERK BRI ZARMBEAHBERLALE T » L5
e EGNSAREEAEE  AERATHBEMERRES S A aRFIC
Chip se)F X > EEABAOHNEAHLZREZEEN BT LB2(BDE
#2 > A &N 4% GaAs MESFET (##4t45 4 8 S/t TR HaE T il
GG THRAMMEZEE - ATREMBDEL A5 ERABEERKE
w (D) HELEM - QOAMBYRO)Rt ALk AEZHF P RAYR

Panasonic %% > M KA X EHRKAR  EHEN LS EHY  ERA AN

11



xz a8 FE3 ER 4 s (Load Pull System) H#BUFRIEH > Bhas -

RIRAREE TARNBHHEAHLSBAAHEN TR bt e RE R
RAGFRE BT IFRAMAKRE - ZQNAA BB A MARBES RS £
ZERBATHEAACA A -BRARK IS - LA RRARBSEH S
SBREMBATENARR BATEAE LM COMA B @A R Al BE
ZANEHAEFZAREMAALWNA £ a4 > NEBEIALLENA %R
BEX W—BREARFI AR Of > THARAEMARERZEE 2

HABERAKRELSZHITAE -

12



%~ B

M W-CDMA 9 MBI R RAE T BN Eg L @T Ry
Aot ERECHASAETAHAL  BAFSHMMAESAME - Sda
ERBFFEATOH BHCHEAE - TRART I LD 3 Ak KA
BRBIBUE A RS RN ~ RAGPIBRRZF % ¥ AERRABAE
AT BRI (W-COMARUR M3 4 e ER g 2 48 ) BBTRTRER
KEBRAE > AYNAERUBRNRFARNZRA - EAYNBARER
BATAT B BB X BMMAE - REZIAERMNBRREBTRGE - THRAR
RMAH - B REBHBEH > TEZAMEK S FAELAREIEE

RZBRFTARPATHEZEESF -

WITEMGRAFRRIETR BARALRKENALBRRELHER SR
Pl R AR BRERANRE - HE > RS RA L AR AKEREE S
RIREHT - AU ELTCC ANBRBRELRBAASHEAMEN  #d
B @R - LARAREE S » B &L AR HATIEE R EHRER 0 Flodbi
BERFAUNRAPBOHEEBR - 2R TEEBOFE - AR BAR
FoBit  RPYARD T AR LA - LEu - £ EE 982 RIALER
BMAF ORI - LRESBEMGESR  EALTREGT R HRHE
PATHRRAE R - E 5 U204 BB RGO LMEBRE L4 ARk

RERFOMEBEHK -



4!

uede[ ‘TyoIe
‘und-1yore ‘[-030] ‘1
o WEFERE I BY D01 T bede TR la At | ynJey ‘epTuwedeyoutys ¥ | USS UBTY INV]
GA% % 2P MR R DO T ey eete 896-9¥% ¢910-0L%| & | B (MosL no1S moyy  IHN 908016 | ¢
8GG8-G0T ue
def ‘0A}0] ‘ny=03eUTY
uo
o BUFPBY S LY T « &[4 OYeqIys ‘pzg-L-1 Bp1g ¥ eneynIny
HEBWREYZTE W EY B Y8 e oyoJ, eqIys| ¥ | H 1fuey 0STAY G08OI6 | ¥
o WMEFETF W T I
MY EY &Y EH VY E Y T|uedel ‘7)28-201 04Y0O]
B TURFHB YW ny onyy ‘swoyd-| ¥
HER WU T Y &Y TysequoyIN [-g1| & | B |Busjuerr Sue]l (L 608016 | €
o ke [ B Y uedef 10-G0T
HERFWHHRWTEY el | ool ‘my-ojeury | emeynINg
HERYHR R IR T Y F@puoy | emeqrys [-1| ¥ | B O}OXel| VIIHSOL | 108016 | 2
5]
- B R MUYRYe B YW uedef (.68-901 |
WHFRELRYYW  SFhLuyy| ‘obol ‘ny-ojeury #
PR WY Fedly ¢ (27 42| nqezetweuTy ‘L 7-01-G| ¥ | & | Sussy Axoef| ISLIANV | 1€L016 | T
[ | g q& 5 ¥
FRUME o i ¥ olalm| T oo
(ZRYZFXLWHUMYFYBRT Y G e Yr

EW$ . YY¥¥H,

¥EHudTE -« 32




Sl

HFYERETUUE—FEE - GGG R RN — b 2T SRFCENEE g
- B¥ [ W B¥ueder 98gg-G01 0A0]

TR WS « ¥4 VO ¥ ny-ojeuTj ‘Swoyd-]

HHBRT Y TR g Y i)  UoUIRg-BqIYS 0g-1 USg UBTY ONV |oTuoseued 08016 | L

ETITIN

BERGYTHY W 00LT uedef ‘G8G8-0FS

Pl BT MR F WS 00U 2

FW TR YK o B 68| My-ony) ‘rInynsiewe] SN

EERHEFHSFW Y T 82-3-1 oxrynsey ©10004Y | 108016 | 9




18 ~ X EE

NI REY  AEXHFEE AR AL ERR TS - R4 AB A
HFARBPIRTHLAL  FMEZRTELRSLS BT EREELE BB
F o B BEANE > BRARATTHEZEE - BRARAZEFRA - BB AR

BRRSEE A &M E R ARG RERPRREEF AR E -



%~ R TR

=~ BN RKENA S5 R BRI A LTCC ¢34 - T shde — tbad &y L4
¥of—k > BABIBEH BN LR IR - B4 NSRS HE
MRS REHARRAS 69N A LTCC sh 3y » s A @732 3 LTCC
ARABMZAEE (PAAEENT - MMEELE - HSEELKIE - HHHEAR
MEBME ) EAREKET - HE AR - BEHRERAUREE X L BROE
ZoBMENNFRIEEGHRAMYE  BRARMTEYRMEANR  H
BN ERIARIRGRASETCHRERES > AR A S HH
KE o T EITIME B AR - SRR AR WA - BT A At s

TRAE A 2SS B & E HATAS 11 B AR -

Bt

17



ft 44 : ANRITSU



uonouny [03030.1d Jo IS9L, Y I, €TI'PE SL
WIISAS 1S9 ], [090)0.1 ]

uonounyg JARTY JO IS L 3Y L 8 9Snep JI'pE S.L
WAISAS IS L, AN

uonipuo)) Suipe,] JOPUN NDUBUWLIOLIdJ L dsne]d [7I'HE SIL
WA)ISAS 1Sd I, UBWLI0JId]

NUBULIOLIDJ 9AIFIIY € JO JUIWIANSEIJAl 9 oSNEP JCIPE S.L
UBULIOJIdJ MUWISUEBI ], B JO JUIUWRINSEIJA] S oSNBP [CI'pPE SL

WIISAS 1S9 XML
dIqissod wdISAQ

1S9, IUBULIOJUO)) ) B SUWII)SAS .INOJ SUIMO[[O] Y T,

WI)SAS 1S9 ], dUeBULIOJUO))
- pIepue)S 1S9, AN



popeiSdn pue pasn-a1 9q 0} SWIISAS MO[|e SYO0[q FUIP[ING UOWLIO)

1189 ], BuljeudiS [enA
TUSWAOTIASD ¢/ 1

WAISAS 1S3 [000101J
19189} SurfeudlS VINAD-M Q) WoISAS 1831 (0903014
&

WAISAS 1591 MY 12159) 3uIeuSIS VINAD-M
J1SAS 189) QOUBWLIOLNIA]
wowdo[aadp pueq aseq

WIISAS 1591 XYL
uoneIgarul (101037 "INd'VdS) 191821 X | L7
. | ‘DS

puvqosed/dd | JUSWAO[9A3D 14
Wwa)SAg uoEedIUNWWOD olpey

WI)SAS 1S9 ], dUBULIOJUO))

UOT)BOIJLIOA WI)SAS

193 IBW 0} dWI) pAads
01 sweans yuawdoaAap [or[ered 1roddng .

J[0AD) JudWdOo]A( AN




W3ISAG 1S9 9ouBWLIOLIB/XN L






uonIpuo)) uipe JIpuUN NUBULIOLIDJ § ISNeP [HI'ST S.IL
WI)ISAS 1S dUBUWLIOLId]

UBULIOJIIJ 9AI3IIY € JO JUIWAINSBITA] L SN [H1°STSL
NUBULIOJIIJ JNWISUBI], € JO JUIUWRINSBITA] 9 asne]d [$I°'STSL

WIISAS 1S9 X L

dqissod wdSAQ
1S9, OURBULIOJUO)) Y} IBUI SWII)SAS INO0J SUIMO[[0] Y T,

WI)SAS 1S9, AUBULIOJUO))
plepue)§ 1S9 Sd



BS Conformance Test System

7.6 Intermodulation characteristics

Interference signal source
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110GHz VNA (On-Wafer)
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Extended Open (On-Wafer, 200 um)
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FET (On-Wafer)
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TOSHIBA S-AU81
RF Power Amplifier Module
S-AU81
Power Amplifier Modules for Domestic
cdmaOne Unit: mm

s GaAs HBT Micro PA (on-chip bias circuit and
matching circuit)
e Output power: Po = 27.0dBmW (min)
e Gain' Gp = 28.0dB (typ.)
¢ Total current: It (1) = 385 mA (typ.)
(@Pout = 27.0dBmW)

¢ Low-voltage operation: Operation at Voc = 1.5 V is 02e015 | ozs01s
possible o o T
1t (2) = 97 mA (typ) (@Pout = 14dBmW, Vcc=1.5 V) il L0l Aross
. - |2.44£0.21 2.4420.21|
» This device features an output control pin which 7
can be switched between low-power and high-power 5 on
settings. 2 vast
It = 90 mA (typ.) (@Pout = 14dBmW, VcC = 2.70 V) gl
& GND
JEDEC —
JEITA —
TOSHIBA 5-6A
Weight: 0.0 g (typ.)
Maximum Ratings (Ta = 25°C)
Characteristics Symbol Rating Unit
Supply voitage 1 Veet 5 v
Supply voltage 2 Veez 5 v
Control voltage Veon 4 v
Collector current lce 1 A
Power dissipation Pp (Note 1) 2 w
Operating temperature Top -20~+60 °C
Storage temperature range Tstg -30~+125 °C
Note 1: Ta=25°C
Marking
Pin No.1 Abbreviated product no.
* ‘/U 81
.
Monthly lot number
1 2001-11-06



Electrical Characteristics (Tc = 25°C)
Characteristics Symbol Test Condition Min Typ. Max Unit
P in (1 25.0 28.0 — dB
ower gain (1) S| Veer, Voe 2= 36V, Veon = 2,85 V (Note 2),
Control current fcon Po = 27dBmw — 3 5 mA
f = 887-925 MHz, Pip = adjust, Zg = Z, = 50 O -
Total cumrent (1) It (1) —_ 385 — mA
ACPR1 (1} | Vec1. Vec 2= 36V, 900 kH: — -50.| -45 | dB
Adjacent-channel power ( Veon = 2.85 V (Note 2), z
ratio (1 ’ Po = 27dBmW, f = 887~925 MHz,
o AcPRz 2) | 53 5 P oy oMe Ly ogmmz | — | 60 | -s6 | a8
Power gain (2) Gp(2) |Vee1. Vec2=1.5V, Veon = 2.85 V (Note 2), 21.0 | 240 _ dB
Po = 14dBmW, f = 887~925 MHz, P, = adjust,
Total cumrent (2) It (2) Za=2Z.=500Q — 97 — mA
) ACPR1 (2) | Veet. Veg 2= 15V, 90CkHz | — | 50| -45-]| dB-
Adjacent-channel power Veon = 2.85 V (Note 2),
ratio (2 Py = 14dBmW, f = 887~925 MHz, .
@ ACPR2(2) |72 _ 7, g (Note 3)9 % |198MHz| — | 60 | =56 | aB
: Vee, Vee 2= 3.6 V, Veon = 2.85 V (Note 2),
Power gain (3) Gp (3) Pg = 27dBmW, f = 887~925 MHz, P;, = adjust, 24.0 27.0 — dB
126 =2_=500Q), Tc=-20~+60°C
i ACPR1 (3) x;?)gﬁfsz\f(s;;’ 2) 900kHz | — | 48 | 43 | dB
g‘:{:‘;g;“'ma""e' power Po = 27dBmW, .- 887625 MHz,
Zg=2 =500, . - _
ACPR2 (3) |16 = 4 5 (Note 3) 1.98 MHz 58 | 55 | dB
VSWRIn VSWRin — 2 3 —_
Veet, Vec 2= 3.6V, Veon = 2.85 V (Note 3),
2fo | HRM (1) |Po = 27dBmW, f= 887~925 MMz, P;, = adjust, —_ — | -30 | dB
Harmonics Zg=2.=50Q
3o | HRM(2) —_ — | 45 | dB
Veet, Vec2=15V,25V,3.6V,4.2V,
- Veon = 2.85 V (Note 3), Pg £ 27dBmW, .
Stability SPR |1 %887-925 MHz, Py - adjust, — | — | f0]
Zg =50 Q, VSWR LOAD = 3:1 all phase
Veet, Vec 2=3.6 V, Veon =2.85 V (Note 2), dBmwW/
Receiving band noise NRB Po £ 27dBmW, f = 887~925 MHz, Pj, = adjust, —_— -135 — Hz
26=2.=50Q
Vce1, Ve 2=1.5V~4.2V,
) Veon = 2.85 V (Note 2), Py < 27dBmW, . _
Load mismatch — f= 887~925 MHz, Ppy = adjust, No degradation
Zg =50 Q, VSWR LOAD = 3:1 all phase
Caution: This RF power amplifier is the electrostatic sensitive device. Please handle with caution.
Note 2: Vcon=2.85V is set to obtain lidle = 75 mA when Vcg1, Vecz =3.6 V
Note 3: ACPR
a) Pc (1.23 MHz) is average power measured for 1.23 MHz bandwidth with CDMA signal.
b) P (30 kHz) is average power measured for 30 kHz bandwidth with 900 kHz/1.98 MHz offset.
¢) ACPR1 (or ACPR2) = P (30 kHz) - P (1.23 MHz) dB
Note 4: These electrical characteristics are measured using Toshiba recommended test board.
2 2001-11-06
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Package Dimensions

6.0+£0.256

@,
[ 1
| O) ® ||
g ®L ] -
1L
5.6+0.1
6.010.25 o
0 | g
3z -

o B

0.8£0.15

unit ; mm

4-R0.15+0.05

0.240.15 || |

1.840.15

0.210.15

1.8+0.15

2.44+0.21

2.4410.21
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TOSHIBA

S-AU81

Typical Characteristic Curves

(1) Frequency Characteristics

Po =27dBmW, Veon = 2.85 V, Vi, Vocz=3.6V

Gp (dB)

ACPR (800 kHz) (dB)

Gp-f
32
-—— 32V
—_— v
30
.......... a2v
b T T T
28 -F4=L
— |
24|
2
850 890 %00 oo .o
f (MHz)
ACPR (900 kHz) - f
- = = 32V
38V
cnsesrenns 42V
44 b - = T
=
-52
-55
880 890 900 e 920 -

f (MHz)

It (mA)

ACPR (1.98 MHz) (dB)

h—f
400,
-—-— e 32V
ETYY
390
-~ aeanenness 42V
e o~
b bl Y ~o
ot M ~l~
370
360)
880 890 900 910 920 930
f (MH2)
ACPR (1.98 MHz) - f
- em w= 32V
— 36V
= sreenesen 42V
| R S [
e
62
66
8 890 900 910 920 930
f (MHz)

2001-11-06



TOSHIBA S-AU81

(2) Temperature Characteristics
Po=27dBmW, Veon = 2.85 V, f = 906 MHz, Ve, Vocz = 3.6 V

Gp, h-Te ACPR - Tc
30 430 20
= ACPR 900 kHz(-)
= = = ACPR 900 kHz(+)
28 ] 410 o] e ACPR1.98 MHato)
] -+ = ACPR1.98 MHz(+
> Mzt
- 1T
—~ 2 - 300 . T s
-] +T < z
2 E
a . K ,
O 2 a0 < 9 e
2 350 -70
— Gp
-——-—- g
20 330 80
40 20 0 20 40 60 80 100 40 20 0 20 40 6 8 100
Te (*C) Te (*C)
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S-AU81

(3) Power Supply Voltage
Ve Characteristics (f = 906 MHz, Veon = 2.85 V)

Gp—-Po
— 36V
- 25V
cesreneess 15V
28
N
h i [ [Ny S gy h
" \
= v
g N
a Froads \
S 5 S, -
8 12 16 20 24 28 32
Py (dB)
ACPR (900 kHz) - P,
—— 38V 5 R
- - 25V ," 7
...... SRTI% /
g = 5 7
2 s /
x & 3 J
g s L 'I /
P nN y
o
~ J
Y o« N 1/
-60| -
AN
70
8 12 16 20 24 28 32
Po (dB)

(mA)

It

ACPR (1.98 MHz) (dB)

It~ Po
600
— 36V
—-—- 25V
S00| .....eeee 15V /
2/
400
/
[/
300
Y
) 12 16 20 24 28 32
Py (dB)
ACPR (1.98 MHz) - P,
36V
-—- 25V
creeeeses 1SV g
o ."
i A~
K \
S 17
r TS 7
/ 3
"8 12 16 20 2 28 32

Py (dB)

Note: These are only typical curves and devices are not necessarily guaranteed at these curves.
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TOSHIBA

S-AU81
Test Board
Vcon
00000
1005C_1000000pF 1608C_10000pF
JUUL _1000000pF @ JoUaL 1000Upr
\ 1005C_1000pF
1005C 100pF
i 1005C 1000,
P I 1608C 10000 Sl
——‘E\ - 0000(%00000 o] °
160 - | SeesS — Le
p [EEERNL Po
1608C 1000000 pF D o %’;%gigﬁggf fil
000 0000?00
A 9 $500050000
0000000 @ 10000000 anoooooooooooooooooooooooooooooooc)(?o‘
000 O 0000000000000 00000
: &~/
i .
ﬂ:::?t’umczzuf\ 5132?23"°zzu \1608C_10000pF
e—pm— 1005C_1000000
[-] 000
Mfoho
o 1005C_1000pF
Sooh00se 10
o
O°O
0%
0%

Veet Vec2

Note for biasing procedure: Please follow this sequence when you measure a device bias sequence.
a) Vecc1,Vec2 On 0V to Supply Voltage
b) Vcon On adjust idle current
c) RFon
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TOSHIBA S-AUS1

RESTRICTIONS ON PRODUCT USE 000707EAA

¢ TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

» The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other
rights of the third parties which may result from its use. No license is granted by implication or otherwise under
any intellectual property or other rights of TOSHIBA CORPORATION or others.

* The information contained herein is subject to change without notice.

8 2001-11-06
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7211_DEA_B

(12)

RF Components DEA-B Series
Band Pass Filters
Shielded
FEATURES TEMPERATURE RANGES
+ Compact, low profile, and light weight. Operating —40 to +85°C
» Low insertion loss, high attenuation. Storage —40to +85°C
« Shielded type.
SHAPES AND DIMENSIONS RECOMMENDED PC BOARD PATTERN
DEA321897BT-2001/DEA322448BT-2005/DEA322448BT-2009
w0 14 14
= 3.240.2 T :
o
K — v
S O e 8 o v s
(= o~
o~ GND
2 031015 PartNo. T
s ——— DEA321897BT-2001 1.830.1

DEA322448BT-2005 1.3max.

DEA322448B7-2009_1.3max.

Dimensions in mm

54

[Jrand 2 Solderresit O Through-hole (20.5)
Dimensions in mm

APPLICATIONS/TYPICAL ELECTRICAL CHARACTERISTICS

o Center frequen Bandpass width insertion loss Attenuation
Part No. Applications oy ey (dB)max. (dB)min.
DEA321897BT-2001 DCS/PCS 1897 185 25 30[at 20]
DEA322448BT-2005 Blustooth 2448 97 28 30[at 20]
DEA322448BT-2009 Biuetooth 2448 o7 22 30(at 2h)

» Company and product names mentioned are registered trademarks.

TYPICAL ELECTRICAL CHARACTERISTICS
DCS/PCS Bluetooth Bluetooth
DEA321897BT-2001 DEA322448BT-2005 DEA322448BT1-2009

1: 1190.0MHz, —35.260dB 4: 1990.0MHz, —2.0348dB 1: 2400.0MHz, —2.2746dB 4: 4800.0MHz, —39.798d8 1: 2400.0MHz, —1.5937dB 4: 2170.0MHz, -23.052dB
2: 1590.0MHz, -19.240dB 5: 2410.0MHz, —38.205dB 2:2497.0MHz, ~2.1410dB 5: 7200.0MHz, —36.603d8 2: 2497.0MHz, —1.3768dB 5: 4800.0MHz, -36.765dB

3: 1805.0MHz, —1.9384dB 3: 1990.0MHz, —43.8600B 3: 1990.0MHz, -42.383dB
] @™ 0 =™ 0
210 /51 Z_10 o . =20 L 12 —
520 AR AN 3 5 20 I\ 8 S5 20 N @
3 1_A> \ 5 2 = -\ 4 5 2 5 I INL 5] 2
2% ‘ N § ¥y \ 4 = 8 3 ! 5
§-40 N £ §-40 — 5 6§40 3
250 o 2 Z-s0r=t\/ 0 3 Zo50p—e o 3
i—tfa el SN 15408 Y =108 1T N2 108
{\¥ ' 0® | p® W 208
3 LI 7 2 -302 1 -302
408 —40 408
—50'% -50% _50%
1000 1500 2000 2500 3000 & 0 2000 4000 6000 8000 & 0 1000 2000 3000 4000 5000 &
Frequency(MHz) Frequency(MHz) Frequency(MHz)
A\ Specifications which provide more details for the proper and safe use of the described product are available upon request. @TDK

All specifications are subject to change without notice.
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RF Components DEA-B Series
Band Pass Filters
Shielded
RECOMMENDED REFLOW SOLDERING CONDITIONS

| 240°C max. "9

—230°C

-200°C

1& max.
-150°C
120s max. 40s max.
Time(s)
APPLICATION EXAMPLE
CONSTRUCTION OF BLUETOOTH
DEA322448BT-2005(3.2x2.5x1.3mm)
DEA322448BT-2009(3.2x2.5x1.3mm)
ANT
[—]Balun : ™
2.4GHz Base band
ANT SW RFIC LSl
M Rrx
7211_DEA_B
010326

A\ Specifications which provide more details for the proper and safe use of the described product are available upon request. @TDK

All specifications are subject to change without notice.
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(1/4)
RF Components DEA-L Series
Low Pass Filters
Shielded
FEATURES APPLICATIONS
= Smallest-in-the-industry-class compact, thin, and lightweight  Cellular and digital cordless phones.
chip low pass filter manufactured in ceramic sheet multilayering
process (L1.6xW0.8xT0.8mm/4mg). TEMPERATURE RANGES
* Wide range of characteristics including low loss type Operating —25 to +80°C
(corresponding to 3rd level) to high attenuation type Storage —40 to +85°C
(corresponding to 5th level) achieved according to circuit in use.
» Provided with excellent environmental resistance and stable
characteristics achieved under use of portable remote terminal
in hostile environment.
SHAPES AND DIMENSIONS EQUIVALENT CIRCUIT
GND  Marking LOW LOSS TYPE
4 L
INOUT 1 20uTiN INJOUT 1 o—l—{ }7lw 2OUTIN
3 S S
GND Lo L
1.610.15 34 374
0.5:0.1 GND GND
S HIGH ATTENUATION TYPE
g
0.240.1 0.2min.
= @ INJOUT 1 T 2 OUT/N
|3 S S S
© J,; cp l Crp l
£ ) 34 34 34
g  Weishtdmgiyp. GND GND GND
s Dimensions in mm
MEASURING DIAGRAM RECOMMENED PC BOARD PATTERN
Port1 [ Temok] Port2 REFLOW SOLDERING
(50n) [ analyzer [ (500)
HP8T19C 7/ 7 0
ﬁ o
A GND - (oD >
4 e
— o INFOUT: 7 oOUTINAE Sl 2 3
IN 120UT 222 =
3 - GND
A GND 7 "
%% °
WA *50<2 impedance microstrip line
(0.4mm epoxy substrate)
0.3 0.6 0.3
05| 12 05| PZsolderresist
2.2 =
Bl g
Dimensions in mm
APPLICATIONS/TYPICAL ELECTRICAL CHARACTERISTICS
FOR 0.8 to 2.0GHz DIGITAL CELLULAR AND CORDLESS PHONES Ta=25:5°C
A~ Frequency Insertion loss 2fo attenuation 3fo attenuation
Part No. Applications fo(MHz) (dB) max, {dB)min.+! (dB)min.-2
DEA160915LT-1160 GSM 880 to 915 0.5 17 17
DEA160915LT-1156 GSM 880 to 915 0.6 27 23
DEA160915LT-1169 GSM 880 to 915 0.7 30 25
DEA160960LT-1153 PDC800 940 to 960 0.5 20 17
DEA161785LT-1158 DCS1800 1710 to 1785 0.5 27 23
DEA161880LT-1154 DCS1800 1710 to 1880 0.7 27 23
DEA161990LT-1155 PCS1900 1850 to 1990 0.5 27 20
DEA161990LT-1182 PCS1900 1850 to 1990 0.7 30 25
DEA161453LT-1152 PDC1500 1429 to 1453 0.5 20 20
DEA161980LT-1164 IMT-2000 1920 to 1980 0.5 27 20
*12fo=Second harmonics out of band rejection
*23fo=Third harmonics out of band rejection
A\ Specifications which provide more details for the proper and safe use of the described product are available upon request. @TDK

All specifications are subject to change without notice,
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RF Components

Low Pass Filters
Shielded

DEA-L Series

TYPICAL ELECTRICAL CHARACTERISTICS
ATTENUATION vs. FREQUENCY CHARACTERISTICS

GSM
DEA160915LT-1160

1: 880.0MHz, -0.238dB
2: 915.0MHz, -0.260dB

0

g2 \

] \

i m——

23 |

g, {

= i

5061000 1500 2000 2500 3000
Frequency(MHz)

DEA160915LT-1156

1: 880.0MHz, ~0.371dB
2: 915.0MHz, —-0.398dB
0

=R
12)

1
-

b

Insertion loss(dB)
&

IS

1
\
i

1

1
1
1

§¢':.

1000 1500 2000 2500 3000

Frequency(MHz)

DEA160915LT-1169

1: 880.0MHz, -0.276dB
2: 915.0MHz, —0.297dB

0

g 412 \\

2 5 \

o 1

c

S-3

]

24

5566 1000 1500 2000 2500 3000
Frequency(MHz)

PDC800
DEA160960LT-1153

1: 840.0MHz, -0.130dB
2: 960.0MHz, -0.143dB

1: 1760.0MHz, -20.181dB  3: 2640.0MHz, ~20.138dB
2:1830.0MHz, ~24.492dB  4: 2745.0MHz, -19.699dB

g s Lk,

Attenuation{(dB)

100556 7000 1500 3000 2500 3000
Frequency(MHz)

1: 1760.0MHz, -32.838dB  3: 2640.0MHz, —27.037dB
2: 1830.0MHz, -42.519dB  4: 2745.0MHz, —27.094dB
0

~

|
N
(=]

b

<57
\
TI

|
=]
=

Attenuation(dB)

!
-]
=]

L
8

1000 1500 2000 2500 3000

Frequency(MHz)

1: 1760.0MHz, -41.563dB  3: 2640.0MHz, —33.647dB
2: 1830.0MHz, —40.206dB  4: 2745.0MHz, -33.116dB

0 r—
g2 \\
é 40 A yd 34
% 60 1<
2-80
_1m500 1000 1500 2000 2500 3000
Frequency(MHz)

1: 1880.0MHz, -27.0dB
2: 1920.0MHz, -31.6dB

3: 2820.0MHz, -20.1dB
4: 2880.0MHz, —19.9dB

1
2:

880.0MHz, -30.972dB
915.0MHz, -32.275dB

o 8 8

Y
S

Return loss{(dB)

—
\/
 §

&

12

500 1000

1500 2000 2500 3000
Frequency(MHz)

1: 880.0MHz, —21.279dB
2: 815.0MHz, —23.566dB

40
Exn
gy
13 ~
2-20 Y
« 15
-40
500 1000 1500 2000 2500 3000
Frequency(MHz)

1: 880.0MHz, —25.276dB
2: 915.0MHz, ~29.385dB

40
=
22
H
29
N
[ 20 v
x Y
-40—12
500 1000 1500 2000 2500 3000
Frequency(MHz)

1: 940.0MHz, —-34.673dB
2: 960.0MHz, —32.612dB

[+] 0
N
a2\ 5-20 N\ g0 —]
Ca \ [ N 1y )
z \ 2 34 220
g2 \ 540 e 2
53 + 3-60 e’
S { 8 820X
2-4 { < -80 4
5 1 100 0 1
9500 1000 1500 2000 2500 3000 “"500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
Frequency(MHz) Frequency(MHz) Frequency(MHz)
A\ Specifications which provide more details for the proper and safe use of the described product are available upon request. @TDK
All specifications are subject to change without notice. *
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RF Components DEA-L Series

Low Pass Filters

Shielded

TYPICAL ELECTRICAL CHARACTERISTICS

ATTENUATION vs. FREQUENCY CHARACTERISTICS

DCS$1800

DEA161785LT-1158

1: 1710.0MHz, —0.209dB 1:3420.0MHz, -31.110dB 1: 1710.0MHz, -22.548dB

2: 1785.0MHz, -0.240d8B 2:5130.0MHz, —24.519dB 2: 1785.0MHz, -22.338dB

0 0

— 40

g g-20 —~he — 2,

) 1 30 =

g 1 g 220

5., ! 20 2 IF

{ . —40
T1000 2000 3000 4000 5000 6000 190000 2000 3000 4000 5000 6000 1000 2000 3000 4000 5000 6000
Frequency(MHz) Frequency(MHz) Frequency(MHz)

DEA161880LT-1154

1: 1710.0MHz, ~0.387dB
2: 1880.0MHz, -0.398dB
0

1
-

12

Insertion loss(dB)
S

-4

1]
W
-
——.—.—-———-
fowent

000 2000 3000 4000 5000 6000
Frequency(MHz)
PCS1900
DEA161990LT-1155
1: 1850.0MHz, —0.305dB

2: 1990.0MHz, -0.353d8
0

=" 12\

]
-

b

]
(%3

Insertion loss(dB)

S

\
\
\
\
\
\
1
i

4000 7000 3000 4000 5000 6000

Frequency(MHz)
DEA161990LT-1182

1: 1710.0MHz, -0.283dB
2: 1990.0MHz, —0.375d8

0

B 2N\

31—

[}

g2 {

§-3

g

5—4

5000 2000 3000 4060 5000 6000

Frequency(MHz)

1:3420.0MHz, -30.113dB
2:5130.0MHz, -27.703dB

0 ~—
~
@ -20 AN
< 40 | W —
s 1V
g -60
Z-80

100500 2000 3000 4000 5000 6000
Frequency(MHz)

1:3700.0MHz, -32.713dB  3: 5550.0MHz, —28.256d8
2:3980.0MHz, —43.823dB  4: 5870.0MHz, -28.555d8
[}

|
n
o

NG
N\
A
1

=

W

b b
=3

Attenuation(dB)

]
®
=

199500 2000 3000 4000 5000 5000

Frequency(MHz)

1: 3700.0MHz, -40.413dB  3: 5550.0MHz, —32.642dB
2: 3980.0MHz, -50.603dB  4: 5970.0MHz, -32.636dB

0 ~

Y
S

\
\

1

b
o

]
=23
Q

Attenuation(dB)
\
W

&

8

800 1800 2800 3800
Frequency(MHz)

4800 5800

1: 1710.0MHz, ~16.474dB
2: 1880.0MHz, —24.324dB

4

B

82

2

O ——
£ W03

E \
40

1000 2000 3000 4000 5000 6000
Frequency(MHz)

1: 1850.0MHz, ~18.192d8B
2: 1990.0MHz, —18.643d8B

40
@
= 20
2
k-2 ——
£ ~7
-20 M
4 —1
—40

1000 2000 3000 4000 5000 6000
Frequency(MHz)

1: 1710.0MHz, -23.360dB
2: 1990.0MHz, -22.763dB

40

=™

220

2

2 9

gzo T
e e
a0 —12 ¥

1000 2000 3000 4000 5000 6000
Frequency(MHz)

A\ Specifications which provide more details for the proper and safe use of the described product are available upon request.
All specifications are subject to change without notice.
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RF Components DEA-L Series
Low Pass Filters
Shielded

TYPICAL ELECTRICAL CHARACTERISTICS
ATTENUATION vs. FREQUENCY CHARACTERISTICS

PDC1500
DEA161453LT-1152
1: 1429.0MHz, —0.247dB 1: 2858.0MHz, —26.020dB 1: 1429.0MMz, -28.812dB
2: 1453.0MHz, -0.265dB 2: 4287 0MHz, -24.893d8 2: 1453 OMHz, -25.752dB
0 0
I\ P
@112\ = _20 AN _ 40
I \ [ - )
§ 1} 2 N\ V4 2 S
B-2— 50 V g,
c T L
N — £ o7
] 2 -20 )
2-4 < -80 4 X
. -40—1
000 2000 3000 4000 5000 5000 %000 2000 3000 4000 5000 000 1000 2000 3000 4000 5000 6000
Frequency(MHz) Frequency(MHz) Frequency(MHz)
IMT-2000
DEA161980LT-1164
1: 1920.0MHz, -0.266dB 1: 3840.0MHz, —43.685dB  3: 5760.0MHz, -22.529d8 1: 1920.0MHz, -22.168dB
2: 1980.0MHz, -0.302dB 2: 3960.0MHz, -34.464dB  4: 5940.0MHz, ~22.295d8 2: 1980.0MHz, —20.871d8
0 0
40
T 12\ =20 =
3 \ g 5 34 S
3 _2 \ c _40 \ 3
2 \ 2 b -
§_3 \ S 60 1 £
£ \ 5 3
@ t 2 5-20
2-4 t < -80 3 1
—40
_5000 2000 3000 4000 5000 6000 _10(%000 2000 3000 4000 5000 6000 1000 2000 3000 4000 5000 6000
Frequency(MHz) Frequency(MHz) Frequency(MHz)
RECOMMENDED REFLOW SOLDERING CONDITIONS
o
!
240°C max. "9
-230°C
~200°C
16: max,
150°C
120s max. 40s max.
Time(s)
APPLICATION EXAMPLES
DIGITAL CELLULAR
PDC1500
—
— H
:
[ 4 ) ©
g [*]
fomo el TX LPF 1441MHz g %
Pl DEA181453LT-1152 gli°| [O@®
® | @E®®E
o®®
HO®
DC to DC CONVERTER
7311_DEA_L

010326

A\ Specifications which provide more details for the proper and safe use of the described product are available upon request.

All specifications are subject to change without notice.
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RF Components HHM-10 series
Balun Transformers
For Cellular Phone
This small SMD type chip balun transformer is formed using a multi-
layer process. This miniaturized product(3.2x2.5mm) has roughly
1/2 the volume of previous product with equivalent characteristics.
FEATURES TEMPERATURE RANGE
* Miniaturized SMD type(L.3.2xW1.6xT1.2mm typ.). " Type
” Condition
+ Low insertion loss(0.8dB max.). LC Transformer
Operating -25 to +70°C -25 to +85°C
Storage —25 to +85°C 40 to +85°C
APPLICATIONS
Impedance matching, balanced to unbalanced conversion for
mobile communication equipment
SHAPES AND DIMENSIONS/RECOMMENDED PC BOARD PATTERN REFLOW RECOMMENDED REFLOW
1 1 SOLDERING CONDITIONS
06 | 06 | 06 E".’,%‘? h-hole Natural
r'* - - '%40:8 max. cooling
TR 30. 7 l
O 4 o 1200 \
~
1l St o 10s max|
32102 ®) O o o
S L150°C
1:02 1402 o ’A}'O 2 120s 40sma
TERMINAL CONNECTIONS H L o max. -
> No.t  GND w Time(s)
i/ No2 Unbalanced port e LN -
No.3 GND — poy
0.5510.2 No.4 Balanced port o
045:02 0325802 NoS GNO(N.C) | = 3
TT = No.6 Balanced port 1 2 3 ]
o S I S D
3 Weight: 25mg typ.
2 T |o6] |os] |06
-] Dimensions in mm 04 04 Dimensions in mm
APPLICATIONS/ELECTRICAL CHARACTERISTICS(Typical) Ta=25°C
Impedance (Q) Phase imbalance Amplitude imbalance Insertion
- Frequency ———————————— Return loss
Part No. Type Application N at balanced port  at balanced port loss
{MHz) Unbalanced Balanced (dB)min. (degree) (dB)max. (dB)
HHM1101 EGSM/TX 880 to 915 50 100 10 18045° 2 0.8
HHM1102 EGSM/RX 925 to 960 50 150 10 180+5° 2 0.8
HHM1104 LC EGSM/RX 925 to 960 50 50 10 18015° 1 0.8
HHM1110 EGSM/TX 880 to 915 50 200 10 18045° 2 0.8
HHM1111 EGSM/RX 925 to 960 50 200 10 18015° 2 0.8
HHM1009 DCS-PCS 1600 to 1800 50 50 10 180+10° 2 0.8
HHM1010 DCS-PCS 1700 to 1900 50 50 10 180+10° 2 0.8
HHM1011 DCS-PCS 1800 to 2000 50 50 10 180+10° 2 0.8
HHM1012 Transformer DCS/RX 1805 to 1880 50 50 10 18015° 1 0.5
HHM1015 EGSM-DCS/LO 1200 to 1600 50 50 10 180+10° 2 1
HHM1016 EGSM/TX-RX 880 to 960 50 200 10 18015° 1 0.8
HHM1017 DCS-PCS/TX-RX 171010 1990 50 200 10 18045° 1 0.8
HHM1018 EGSMALO 1126 to 1206 50 200 10 180110° 2 0.8
A\ Specifications which provide more details for the proper and safe use of the described product are available upon request. &TDK

All specifications are subject to change without notice.



75115_HHM10
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RF Components HHM-10 series
Balun Transformers
For Cellular Phone

TYPICAL ELECTRICAL CHARACTERISTICS
FREQUENCY CHARACTERISTICS
HHM1009

HHM1101
RETURN LOSS

RETURN LOSS
1:1.6GHz, 17.05dB  3: 1.8GHz, 22.31dB 1: 880MHz, 30.42dB  3: 915Hz, 29.26dB
o2: 1.7GHz, 23.64dB 2: 897.5Hz, 29.57dB

| |

o

-
o

-
2

gast

Return loss(dB)

8 5 8 B B
Return loss(dB)
b1
I

n
[

35

8
T T 1T

6 1.64 1.68 1.72 1.76 1.8 400.875 0.884 0.893 0.902 0.911 0.920
Frequency(GHz)

Frequency(GHz)

INSERTION LOSS(BACK TO BACK MEASUREMENT) INSERTION LOSS(BACK TO BACK MEASUREMENT)
1: 1.6GHz, 1.01dB  3: 1.8GHz, 0.88dB

1: 1.6GHz, 0.77dB  3: 1.8GHz, 0.54dB
02: 1.7GHz, 0.94dB

02: 1.7GHz, 0.59d8
\

g 1 Y 1 g 1 2

£ IE

£s £3

3 Q

2, 2,

51.6 1.64 1.68 172 1.76 18 51.6 1.64 1.68 172 1.76 18
Frequency(GHz) Frequency(GHz)
TEST CIRCUIT
RETURN LOSS INSERTION LOSS
Network analyzer _ Network analyzer
5’6 1 Port 2

{Balanced
impedance)

75115_HHM10
990910

A\ Specifications which provide more details for the proper and safe use of the described product are available upon request. @TDK
All specifications are subject to change without notice. *
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FLOW MEASUREMENT

AND CONTROL INSTRUMENTS
OK ’ ) . " Metal Tube Rotameters B 1

Micro flowmeters 2

Glass Tube Rotameters
. Plastic Made flowmeters
Direct Indication type flowmeters

Steam flowmeters

R . Slurry flowmeters
AKE CRE ' oy T
g g Purgemeters

Purgesets

Orifice type flowmeters
. Thermal Mass flowmeters/Controllers

I rT [ ' G Thermal flowmeters
E ER H N : Tnermel b Melers
| L4 Magnetic flowmeters

Corioli Mass flowmeters

W

Ultrasonic flowmeters
V Cone flowmeters
Vortex flowmeters

N A

Mag-Wheel flowmeters

Flowmeters for air conditioning application
Flow Set Valves

Flowmonitors

[oo ]

Flowmonitors 9
Flow switches

Sight glasses

Brine Monitor

Opto-Wheel flowmeters

Open channel flowmeters

Air Conditioner flowmeters

LEVEL MEASUREMENT
AND CONTROL INSTRUMENTS

THE T Té\“L_—SENSOR SUPPL’ER, Co . Spring balanced tank gauges TO

Servo operated tank gauges

S Tank gauge transmitters
TOKYO KEI
Digital outputs

Supporting Instruments for Tank Gauging System

‘ O ‘ ' D Receiving instruments for Tank Gauging System 11
" - Optical Fibre Tank Gauging System

Level switches 12
Metal Tube level gauges
Gauge glasses

Displacement type level transmitters 13
Float type level transmitters

Ultrasonic level gauges

Microwave lavel gauges

Air purging type level meters

Capacitance type level switches/level meters 14
MICROCELL leve! system

Marine use Cargo Monitoring System 15

OTHER INSTRUMENTS

Pressure transmitters 16
IR Universal Totalizers

Batch Delivery System “Auto-Boy”

Conductivity meters

Engine Blow-by gas measurement system 17
CNG flow measurement system

Propeller type velocity meter

Flowmeter Alarm Unit

Relay Driver

Mass Flow Computer

Totalizer, Recorder for water treatment application




]

CLOW MEASUREMENT AND CONTROL
INSTRUMENTS

Almost all types of instruments for flow measurement are
available from one source.

For FLOW MEASUREMENT AND CONTROL INSTRUMENTS,

the folloy,ving abbrevia_tions are applicable for identification :

@ . 'L;igquids can be }neésured @ . Ex-proof available
L @}3 Gases caabe measured

@3 ‘Steam can be rr!gésyred

i AM sérié?()TﬁﬁSa& Flowmeters Eyg ‘ LM)( series 250mm version
(I\ﬂgtal Tube Rotameters) —_

Unified installation length of 250mm @ @
The Best-Seller Metal Tubes, 15mm~150mm for all sizes. Cost-effective metal

Lining material available. ! tube rotameter. 15mm~100mm size available.

;
@»
AM-1500 AM-1300
Electric Output Pneumatic Output

MX-400

Local Indicator

o € AM-1600
AM—14OO AM-1700 Integration
Local Indication Alarm Contact(s) with Pulse Output

E M series Metal Tube Rotameters (= @

Have been supplied for tough applications of Nuclear, High pressure. ..

(b

MX-700

Alarm Output

MX-50E

Electric Qutput

M-300 M-500

Pneumatic Output Electric Output @

M-400
Local indicator

MX-50D

Intetligent, Electric Output
Digital Indication

M-600

Integration
with Pulse Output m Alarm eontact (s)

M-700



M-900, MA-900 series
| Micro Flowmeter

MA-950

“With alarm contact

MA-900

Local Indicator

MA-920

Electric output

Minimum 0.1~5 £/min, can be measured. Stainless steel and other
metallic material i.e. Titanium etc. available. From equipment assembling @

@

to general industrial process measurement.

M-900

Local Indicator

M-910

Pneumatic Output

M-920

Electric Output

M-950/ 960 with alam contact

|R series Glass Tube Rotameters (@

R-101-H

The Standard of Glass Tube, 10mm~100mm.

R-101 R-101-E

AC series C;f
Plastic Made Rotameters

All connection fittings of TS socket, Rc thread
and flanges are available. Easy dismounting from
line by Union thread construction.

Best cost-performance and quick delivery.
All-Teflon construction type, AC-T, newly added.
15mm~-50mm. Alamn contact available.

R-105-RK

I_rect |ndlcat|0n type Rotamete[s Easy handhng Low cost @

x

M-202

i}

A-101 A 102

Glass tube direct indication

[Rotameters for Steam Measurement

r L

M-403-FD M-524-D
Local Indicator Electric Output
M-316-FD M-693-FD
Pneumatic Output Totalizer, Pulse Output

V-201

Magnet tracking indication
Rotameters for Slurry Rotameters for Sanitary
Measurement (s | Applications ®
Smooth path, Suntable for Food, Pharmaceuticals

High anti-emosion capability

S-100

R-101-SR  AM-1000-SR

Glass tube Various output avaliable

AS-1400

S-400



| P series Purgemeters

Wide variation. Suitable for assembling onto various devices.

General purpose  General purpose Stainless steel Max.20£/min.

115mm 200mm i i d ]
Ex-stock, Low price { ) ( ) Simple design  construction (Water) PVC construction
Compact and Good . (T ;

in design

[

i‘a

=

@@EE o

P-100 P-200  P-300  P-400
For semi-conductor
Acryl moulded

Acryt moulded  Tefion tube available  applications

]

XP>@

il ve

P-510 P-520

Minute bellows  Ex-stock,
valve provided

stainless steel

el

L~

G P-610  P-620 P70 PBI0__ P-520 P800
CLEAN FLOW series & | Purgemeters with Alarm HQ series High
ALL-TEFLON Purgemeters | contact and Analog output | Quality Purgemeters

Particle free, No ion production...
Suitable for Pure /Ultra pure water lines in
Semi-Conductor applications.

For remote instrumentation of Purgemeter process
Reed switch alarms
B

PAU optical Alarm unit

Electro-polished finish
Low leakage level
&

P-510
P-720 TAU anatog output unit e
P-772 P-820 DC4~-20mA Output P-810HQ

l CP,CM series Purge Sets

To keep constant flow even when
process pressure changes

4 ]

O-180 0-180

Screw ended Flange ended

CR series

0-780

With aelarm contact

Glass tube indicator

| O series Orifice Flowmeters (=) g cutsteche st et s

0-180

Wafer construction

]
[Bd]

0-1400
Metal tube indicator
QOutput signals available




[T_E,TC series Thermal Mass Flowmeters, Controllers &9 For accurate measurement and control of gases

TF-1000/1100 series TF-5000/6000 series  EP-TF-5000/EP-TC-1000

Mini-Thermal flowmeter Thermal Flowmeter Ex-proof, Thermal Mass +Controller
Non by-pass type, Competitive price Standard type thermal mass Covers upto 150kg/cm?2G high press.

E

AR FLOW NETEN

TF-1000P

Al plastic moulded

TF-1000S

Stainless steel cast

TC-1000/2000 series TM-7000 Convertor unit

All necessary functions
E‘;ﬁ:?;lalle:dass FlOW in DIN 96x 96 compact housing

TF-1100

Stainless steel machined

TC-3000 series - con
Mini-Thermal Mass Flow Controller
TF-1200 l..';f; 1300 Best cost-effective controller

Water tight housing In-door type

TF-1400 TF-1500
Low A P, With indicator,
Water tight housing Water tight housing

TM-1000 Series, Convertor unit for for Min-Thermal Massflowmeter

TM-1100 T™™-1200

TM-1400

Indication Indication + Totalization  Indication + Alam Converter Unit



f‘m series Thermal Flowmeters

General purpose

High Quality Version
EP Polished,
Hermetic Sealing

%

TH-1100 TH-1200 TH-1400 TH-1500 TH-1600 TH-1100HQ TH-1500HQ
Insertion type Flange ended Variable Mini-Thermal Built-in Insertion type In-line type
insertion type upto 50mm straightener type

Convertors

|
|

TR-1000 TR-5000 TR-7000 TR-9000
Standard, Standard, High functional, High functional,
Panel mount Field mount Panel mount Field mount
High/Low temp. version E;ﬁ;go‘;zr:ig;n ssphere @
TH-3200/3300  TR-3000 TH-2200 TH-2400 TR-2000
Covers —190'C~550°C

Small flow of Scc/min. measured

TL-2100 TL-2200 EP-TL-3000 TN series convertor

In door use detector Water tight detector Ex-proof detector



Compact version (Non-Ex)

IFM1080K IFM 4080K IFM5080K
IFM 1O1OK ECOF LUX Polysulfon tube Standard version New ceramic
Ecohomical & Ecology Best cost performance PFA and others version
10~150mm, PFA finer + Hastelloy C 15-~80mm 10~600mm 2.5~100mm
electrode
Compact version (Ex) Separate version (Non-Ex)

K280AS-Ex

IFS5000F

K480AS-Ex IFS4000F X2000 SC100AS
Ceramic version Standard version Standard version New ceramic Ceramic Microprocessor
2.5~100mm PFA and others PFA and others 2.5~100mm 150, 200 and 250mm  based converter,
10~ 300mm 10~3000mm Full functions
Separate version (Ex) Separate version (Slurry use)

EX-1000 IFS2005F IFS4005F SC150
2 5~.100mm Ceramic tune Various lining Convertor f.or ‘
150, 200 and 250mm 50~ 1200mm Slurry applications
| CORIMASS Corioli’s force Mass Flowmeters* ® [
Highest accuracy in the world of +0.2%.
Direct t. .
D:ﬁsitym::csi gfsgirrznare also measured. CORIMASS G series

MF 2200P MF2200-1.5E MFC2000 MFM4085K
detector ) detector convertor Single tube, Compact type
Max. 1500kg/min. Max. 1.5kg/min.

* . For limited sales area. Consult factory for details.

Single tube, straight through.
The Epoch-Making Corioli Mass flowmeter



g_ZETOSONIC Ultfasonic F lowm e?ers * Non contact, Non mover;ent Flow measurement

© [k ®

UL 500K UL600ON UL 600P

In-line, Double beam Clamp-on type. Portable type UCUF

Opening new age Best Seller Unltrasonic Anytime, anywhere Ultra Clean Ultrasonic Flowmeter
25~-3000mm now up-graded. Complete PFA construction

Suitable for Pure/Ultrapure
water application in semiconductor plants

| V Cone flowmeter ® 60

The total new concept of flow measurement by A P theory EX|
Eliminates all the weak-points likely to Orifice and Vortex flowmeters

Transmitter mounted type, VD series, newly added in product line for

easy field installation.

GFM 700

For gases,
In-line type

15mm~900mm available.
Liquids, gases and steam can be measured.

| VF series Vortex Flowmeters )¢5 |KARUMAN ACE Vortex Flowmeter

Best cost performance @ Compact flowmeter for liquids. Battery driven and 2 wire, DC4~
20mA output versions are ready. Perfect Non-metallic

construction suitable for Pure ~Ultra pure water lines, chemical

injection process in semiconductor production process.

15mm~100mm, Compact, wafer design

10,15, 20 and 25mm size availabte.




|W series Mag-whe_él Flowmeters &

W-300 Mini-Wheel Flowmeters

Compact design for built-in use

Model Function
W-31[] | Open collector pulse
W-32([] |pco~sv
W-33[] | DCO~5V+Alarm contact
wW-34 [:] Alarm contact
W-35[] | pca~20mA ]
W-36] | bco~10v
W-37[] | oco~sv
W-38(] |oc1~5v

W-400, W-500 Mag-wheel flowmeter

Medium size of 15~200mm

CF series Flowmeters for
| Air Conditioning Application

®

CF-1200
Quick FLOW
(Fixed type)

CF-2300

OneTouch Flow
(Indicator detectable)

Model

Function

w-421
w-521

2 wire, DC 4~20mA output

W-451
w-551

Local flow rate indication
without power supply.

w-452
w-552

Remote flow rate indication
without power supply.
{Upto 10m distance)

W-453
w-553

Unscaled pulse output.
Used in combination with IR
series Universal Totalizers
for indication, totalization,
alarm etc.

w-491
w-591

Battery driven, alternative
indication of flow rate and
total volume.

w-492
w-592

Remote version of above
{upto 2 m distance)

| CX series Flow Set Valve

To maintain flow rate of liquids and gases even
supply/load pressure dranges.

CX-1000
For liquids, @
Fixed setting
15mm~40mm

CX-1500
For gases,
Fixed setting
15mm~150mm

CX-2000 (®
For liquids,
adjustable setting
15mm~100mm

|FA-5000 FLOW MONITOR &

Most simple and cost-effective flowmeter for water lines.
Min. 1~10 £/min., Max. 10~50£/min.
Rc 3/4 thread conn., for any flow direction.




[ FLOWMONITOR

Flow indication with alarm contact. Suitable for monitoring of cooling
water supply line/devices etc. Any flow direction acceptable.

.. A

FA-2000
Stainless steel made. Compact with
Max. 100 £/min. Plastic body.
Max. 30£/min.
Glass tube type
upto 100mm

For flow monitoring

| Flow Switches

F-7a0 ® BIB] k700 & [B]

No indication, contact only Flapper detection,
> Magnet coupling indication

| K series Sight Glasses

K-200
Flapper detection.
Magnet coupling indication

Watch the Flow!

K-400

Flapper direct indication

K-500 K-600
Direct observation type Straight glass tube direct
Glass lining material available indication

| BRINE MONITOR

Simultaneous monitoring of flow and concentration
of brine fed to Electolysis reactor

rn::--g

¢k

BM-1000

|WX series Opto-Wheel Flowmeters

Flow measurement under strong magnetic
field by optical sensing @

w

WwX-2000 EP-WX-2000 @

| Open Channel Flowmeters

To measure water flow through Wairs, partial flumes
etc. Very suitable for water supply and water
treatment applications.

FD-2

Float type

SONOFLOW

Ultrasonic type

AF series Air Conditioner
| Flowmeter

For testing and evaluation of air conditioners




LEVEL MEASUREMENT AND CONTROL

INSTRUMENTS

From large Crude oil tanks to small vessels and underground

pits, we have various types of level measurement and detecting

instruments.

I Spring Balanced Tank Gauges

Low pressure
Counter indication

High pressure,
Dial indication

FT-1000

Standard, Float-Tape type

FP-1000

Pipe sealed type

| Servo Operated Tank Gauges
Tank side type Tank Top type

The best-seller servo gauge
with world best accuracy.

FT-2000 Tape type N ‘j \ \

FW-2000

FW-9000
All-wire Super Intelligent
Heavy duty type Tank Gauge

|Transmitters for Tank Gauges

Analog output versions
TR-100 atarm transmitter

Max. 4 point micro switch contact provided
Ex-proof ready

AT-101W pnevmatic transmitter
0.2~1.0kg/cm? pneumatic output

TR-200 Etectric transmitter
DC4~-20mA output

Alarm contact (s) additionally available
Ex-proof ready

Attachable onto FT-1000, FP-1000, FT-2000 and FW-2000 type
tank gauges for remote indication.

Digital output versions
DB-M type
2 Wire for

Power supply including level and temp
Data in serial BCD

DM type
Best seller, non-contact
A/D convertor for leve! data

DM-II type
Intelligent, 2 way-2 wire system
Max. 8 point contacts 2 way transfer

possible in addition to level and temp.
Data transmission

FDC-1000
Field device controller

2 way contact transfer upto 8 points
and field analog data transfer

to controt room are possible

by one unit.

Suitable for Motor valve control
through bus line of tank gauges

DIR-100E

Ex-proof tank side
Indicator used together
with tank top tank gauges

TS ATM/ATS
Spot type Average type
Temperature sensors

0OD-6000S

Oil leak detector



I Receiving Indicators for Tank Gauging System

NMR NMR-ll

Panel computer based indicator
Easy to install onto instrument
panel

One tank receiver for one way data Selection type indicator,
transmission system Max. 63 tank capacity
Parallel data output for HOST CPU

communication can be provided

DT DIR-400

NMR-II
DIR-400 Personal computer integrated for
Compatible for all Tokyo Keiso's volume calculation and other CATAMS
digital transmitters sophisticated functions Computer Aided Tank Monitoring
2 way communication for remote Plasma illuminating indication System
control of field tank gauge possible Full function incl. data printing

IOptical Fiber Tank Gauging System

Data transmission is conducted through optical fibre cable to eliminate the effect of external noise such as thunder storms.
Different signal formats of FFI*' compatible, CNT*2 compatible and Tokyo Keiso originals are ready for clients’ choice.

O-DB-M O-ATM
FFI compatible Temp. signal is transmitted
by optical signal

O-DM-Il

Optical tank data
transmitter to install tank
side type tank gauges

O-FW-9000
Optical signal output version of NM
Super Intelligent Servo Gauges. CNT compatible O-AT
2 way contact data
O_FDC_1000 transmission by optical
Fletd Device Contraller signal
Two way max. 8 point contact transfer in Optical signal.

#1 : Trade mark of Fuji Electric Co.  Suitable for valve control.
*2 : Optical Tank Gauging system jointly developed by Chiyoda Instrumentation Co.,Japan
Gear Ind. Co. and Tokyo Keiso 11



| LEVEL SWITCHES

FB-5000
Magnetic coupling,
Reed switch contact,
2" flange mount

FB-7000
Magnetic coupling,
Micro switch contact,
3" flange mount

FS-100

Spring

balanced displacer type

ExdIICT 6 which covers FP. ,'40, 00 FB-9000
Hydrogen atmosphre Multi point Bellows type mechanical
available, detection for pump action

control by one unit N . N
Suitable for slurries with

ferrous particles

FR-6000

Most well accepted Float type.
ExdIICT 6 which covers
Hydrogen atmospher available.

LS-300

Vibration Type

LS-200
All Teflon
Capacitance type

] FM series Metal Tube Level Gauges

Multi-function by one unit. Cost-saving.
Eliminates common problems of existing glass tube gauges.
Alarm contacts and/or analog output additionally available.

Max. 430°C and 30MPa(300kg/cm?)possible.
PVC, Teflon, FRP and other special

material available in addition to

standard stainless steel version.




| Displacement type level transmitters

Spring balanced type

Torque tube type

FST-3000

Intelligent type.

Operation parameters, i.e.Sp.
Cr., Range, Zero adjustment
can be done by pressing Ex-
proof built-in key board
during operation in hazardous
area. The totally new idea of
Displacer type level
transmitter.

FS-512

Indication +Electric output

FS-110

Indication

FP-7100 Float Type Level
| Transmitter

| SONOLOGIC Ultrasonic Level meters

Non-contact level measurement of powders, solids and liquids.

"l

General purpase sensor Anti-corrosive sensor 5000
Max.60m range PvdF housing for anti-comosivity Standard indicator

MVS

High humidity sensor ~ Sanitary sensor ===
Teflon face for preuention IDF Clamp mount 5100

of condensation Dual point indicator

Multi-Vessel System

Liquid levei is output by DC 4~20mA
electric signal.
Max. 4810mm.

| LEVEL RADAR Micro Wave Level Gauge

Non-contact level measurement free from change of temp., press. etc.
SM70 Stick Compact type newly added.

BM 70 Stick

Upto 10m.

3M70 :
Ipto 30 Standard type i Compact type
iquids, slurry and paste level is measured by perfect non contact by

ricrowave. Suitable for heavy duty applications.

IM70 Stick can be installed through 25 IDF sanitary clamps.

* [ For limited sales area. Consult factory for details.

CP, PGT Pressure type

Level Meter

Level measurement by purge pressure.
Density measurement also possible.

PGT CcP

Purge tube Purge set

13



|CAPATIC Capacitance type Level Switches, Level Meters

Non movement detection/measurement for powders, solids and liquids

Level Switches

CA-1000 CA-1000S CA-2000 CA-6000
integration type Intrinsically Separate type CAPATIC-MIN!
safe version
Level Meters %
CB-1000 ; CB-1000S
General use Intrinsically
safe version

|MICROCELL Weighing System

For measurement of contents in silos and hoppers

Semi-conductor strain sensor weighs the contents in silos and hoppers.

&{efﬁ L)

Bolt-on Sensor LOADLINK Sensor LOADSTAND/LLOAD BLOCK LOAD DISC Sanitary Sensor
Sensor

1200 1000 MVS

Batch Controller Digital Indicator Multi-Vessel System



| Marine Use Cargo Monitoring System

For total monitoring of level and temperature of cargo of oit tankers and product carriers
High level/Over-flow monitoring system aiso ready.

Cargo Level and Temp. Sensors High Level Alarm Sensors CCR Equipments

FPT-7091S CALTIS

Float switch Cargo Level and Temp.
for high alarm system Information System

]
DIR-M 1600

16 tanks capacity

DIR-700-DB

DIN 96 x 96

SPT-3000S SPT-7200S MIA-LIDEC
Magpnet float type Magnetic float, analog Resonance type
Hall element sensing offers output type Level switch

durability, stability and high
accuracy. Large sized local
indicator provided for easy
on-deck monitoring. Saves
wiring cost by 2 core wiring
system.

BM70M SAT-1000
Micro-wave type Hydro-static type
Suitable for sulpher, Liquid density
asphalt and other simultaneously
sticky cargo liquids. measured

15




OTHER INS TRUMENTS

We still have more types of Instruments I

| Fcx series Dp Pressure transmitters

FHK, FKE

Level transmitter

FHD, FKD

Remote seal type

FHC, FKC

Dp(Flow)transmitter  Press. transmitter

For level, flow, pressure... Full line-up to meet all possible
requirements, Intelligent type also available.
Try once and you will be satisfied.

FHG, FKG FHF

Flow transmitter

|IR series Universal Totalizer

Totalization by analog flow signal possible.
Save space, save cost.

Iindication, totalization, Indication, totalization Indication + Indication Iindication + Iindication

2 point alarm, (altemative), 2 point alarm 2 point alarm

dual pre-set counter, 2 point alarm,

loop power supply dual pre-set counter,

loop power supply
IR-7000 IR-4000 IP-3500 IR-3400 IR-3200 IR-3100
DIN 96 X 96 DIN 96 x 48 Digital scaling Digital scaling Digital scaling Digital scaling
Best cost performance meter-relay panel meter meter-relay panel meter
(DC4~20mA input) (Pulse input) (Pulse input)

BD series Movable Batch Control System CT series

| "BATCH AUTO-BOY”

Anywhere, anytime, any liquids. ..
Combination of pump, flowmeter and batch control unit.
For automatic operation in various liquid food industries,
i.e. beer, juice, wine...

BD-1100 BD-1200
External pump control Pump integrated
version version

| Conductivity meter

Liquid conductivity and temperature are measured
and simultaneously output.

Full line up including electrode type, magnetic type
and sanitary type.

CTS-1000 CTS-2000
Electrode type Electrode type
for Low for Medium
conductivity conductivity

CTS-3000 CcTC

Magnetic type Microprocessor based
for high High functional
conductivity convertor



BF series Engine Blow-By Gas Measurement System

| (Direct and high accuracy mass flow measurement by TH Thermal flowmeter)

For evaluation test of cylinders, piston rings, engine oils. Wide range preparation to meet requirements.

BS-2000 BF-3000S BF-4000 BF-5000

Pressure loss compensated g6, |arge sized engines Compact, light and cost Automatic operation Portable driven
by integrated blower effective, for small and function provided by DC12V battery
ngher_;l accuracy and medium sized engines On vehicle running test
versatile function for possible
continuous operation
) | CNG Flow Measurement System RF series
CNG, the new energy source for engines, is measured in mass fiow Pl’Opellel‘ Alr Ve|OCIty Meters
with high accuracy and wide range. Suitable for R & D in Automobile . . .
industries. ) Propeller type velocity meter for detection of air fiow.

Suitable for evaluation of air flow distribution profile for
radiators.

uﬁh

|A -1000 Flowmeter Alarm Unit

Low alarm contact from flowmeter
is connected to drive buzzer for
quick notice of flow cut-off.

Exey inataation ac whivy. TOTALIZER, RECORDER FOR WATER
| | TREATMENT APPLICATION

«For Multi-loop application

Max. 16 point flow sensor can be connected. Automatic
totalization and programmed interval printing.

Battery Oriven type

FMM series
For amplifying of level switch contacts. *For Single-loop application
Built-in sequence for pump control provided. Counter and printer for one flow sensor.

Totalization and programmed interval printing.

| MASS FLOW COMPUTER

Automatic compensation to obtain mass flow rate and
totalization by inputting flow, press.and temp, signal.

EA-275

MASS FLOW COMPUTER (Counter 3601-B) (Printer 3403) 17

3000 series
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SPECIFICATION

2. 1. Leading Particulars

Model: MP-4150
Usage: Punching Green ceramic sheet.

Standard Specification

A) Maximum material size
B) Work handling

C) Work holder positioning
D) Maximum working ares

E) Punch unit mount

F) Camera unit

G) -Positioning-eecuracy
H) ‘
1) Axis Stroke
J) Minimum setting
K) Quick feed speed
L) Dust collector

M) Signal tower
N) Safety sensor

0) Data string

P) Maximum stored data
Q) Machine size

R} Machine Weight

S) Air consumption

T) Source pressure

U} Electric power source

X) “Work “mountifg
Y) Standard dies

@)

175 sm X 175 on

Work holder

V/F method

150 ma X 150 om

Max § set of PU-25

use for Punch centering

(sight area 1.2mm X 1, 4mn)
+10micron within the above item A)
850 hit/min

X330 ma Y 180 om

X 0.001 sn Y 0.001 nn

30 o/min

2 lined

Continuos / intermittent selectable
3 colors

Emergency stop by Area sensor
{(with Restart function)

Machine :Memory card
8,000 position (I program)
640x1116x 1610 ma
300 kg
300 normal litter / min
6.5 to 8.0 kg/cm2
AC 200V triple phase 0.5KVA
machine:UHT ASCA-contoroller
Clamped with special fingers
As negotiated separately
0.1 to 5.0 mm die (circular)
0.2 to 50 mm side (square)
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INSTALLATION AND TRANSPORTATION

3. 1.Environmental Conditions

sAttention to environment is necessary for precision instruments

= Temperature
When operating: 15 to 25°C
When not operating: 5 to 40°C
sHumidity (R H): 60% or under
« Temperature change: 0.2°C /min or less
«Vibration: 0.5 G or less

=The machine shall not be exposed to direct sunshine

=The machine shall not be subjected to local temperature rise by heaters, etc.
=No dust shall exist.

»The floor shall be stable

leveling is important.

3.2. Installation”

sSelect & place which satisfies the environmental condition

«Install on a steble floor

sSelect a location where the fluctuation of electric power and pneumatic power is
slight. '

wBe sure there is no noise source in the vicinity. (Ex. Crane, high-frequency sesler,
electric discharge machine)

«Install with & levelness of 0.05ma/m or less. (measure on the Y-axis)

3.3, Transportation

aUse the attached eye-bolts where locate both side of X-axis when lifting with a
crane.

=Place wooden blocks under the machine so that the weight will not be supported by
the jacks or casters.

= Separate the Power Source Box from the machine before transporting.

ector before transporting

=Be sure to remove the dust ¢

3.4, Electric Power Supply
=Use electric wires of not less than 2mw dia. There shall be no voltage drop from
other machines.
«The diameter of the grounding wire shall be not less than 1. 6am dia.
«Use the stabilized electric power source device if the supplied power may be
instable or noise may enter.
«Use an earth leakage breaker as & circuit breaker.

(8)



*Notification to UHT is required before using other than standard electric power
sources. When used without prior notice, the user must bear all repair costs which
nay be required.

3.5.Specification for electric
»The electric power source shall be single phase, AC 200V 10X 50Hz / 80Hz 0. 5KVA

3. 6. Pneumatic Power Supply

=Use a compressor of 5 HP or more.

=Use an sir hose with an inside diameter of not less than 9 mm. The leng&h of the
hose shall be 5 m or less. In an event the length exceeds 5 m, use j%e inside
diameter of not less than 11 mm, to minimize pressire drop. ‘

=Be sure to use the air drier (standard equipment) specified by UHT. Do not use the
drier in common with other machines.

=Adjust the pneumatic power source to provide the pressure of 6.5 kg/cm2 or more.
If the pneumatic. peower..so is, under 6.5 kg/cm2 , use the booster (optionel
equipment). U§ sponsibility for eny trouble which may occur by
pressure dropf““

‘sInstall the filter, mist separator, etc. before the drier, if dirt, carbonm, water,
0il, etc. may enter the pneumatic power system. o

=For malfunctions which may occur by the use of improper pneumatic power source, the
user must bear all repair costs even within the guarantee period

J. 7. Specification for Air

Maximum sir consumption : 300 normel liter/min
Pressure range of power source : 6.5 to 8 kg/cm?

(6)



PRECAUTIONS

4.1, Safety

{(UHT bears no responsibility for any accident which may occur by carelessness)

=The following are the minimum requirement for safe operations. Be sure to observe
them. Specially important preceutions are indicated by the label applied on the
machine body. i

=Do not put any part of your body or a tool, etc. into the work area of thgfnaching
as the machine moves very rapidly. Especielly importent, do not put your/hend or a
tool on the table while the machine is operating. '

=When the machine is operating, turn off the electric power and make sure it is safe
before putting your hand into the work area of the machine.

=Make sure that the machine has been completely stopped before removing or mounting
the work.

=Do not put your. 13 Y cks while the machine is operating.

= Be sure not t;xput your hand under the punch,

=Wear clothes suitable to perfora the work safely.’

sMake sure that the punches have been secured before starting the operation

»Operste the machine with no work on the table, to verify the program, before
starting the automatic operation

=Do not wear gloves when operating the keyboard, and switches.

=Be sure to install or close the safety cover, body cover, control box door, ete.
before starting the operation

=Be sure not to neglect to clean the machine.

=No person other than the operator shall be allowed to come near the machine which
is operating.

4,1, 1. Emergency Stop

The emergency stop switch is provided on the front of the machine. if this switch is
pressed, the electric power is turned off, and the X and Y-axis stop movement. When
releasing the emergency stop

electric power swit
position

("



TURN ON & TURN OFF ELECTRIC POWER

5 1.Verification and Checking Items before Turn on

=Nothing is placed on table.

=Air pressure is Tkg/cm2 or more.

=Arn is not obstructed by other objects, because it returns to home; position
automatically,

5. 2. Turn on Method

= Breaker on the front of machine to ON

=Press the RESET button.

»Place the machine power switch on the front surface of the machine.

»The X-and Y-axes. of the:mechine:automatically return to the home position. When
returned, théi it iglinén gigplayed on the screen.

NOTE: If the nachi;:wgiegirich;ower is not turned on, examine the electric power source
pneumatic power source, and emergency stop button. If ‘the machine does not return to the
home position, even when the electric power is supplied, the overstroke limit switch must
be ON. Turn off the machine POWER switch, move the arm (X-,and Y-axes) to the center of
the table, and repeat Turn on method again

5.3.Turn off method

=Place the machine POWER switch on the front surfsce of the machine to OFF
=Place the machine bresker on the front of the machine to OFF

5. 4, Verification after Turn on Electric Power

=There is no abnormel indication nor alarm message on the screen
= Pneumatic source pressure is 7.0 Kg/ce* or more.

=Air drier is operating.

= There is no abnormal sound or noise in servo motor.

sNNL e P

(8)



TOUCH PANEL

INITIAL ME

PUNCH CONDITION
SET M

__1 PUNCB-UKIT
NV SET MENU
—

OTHBR CONDITION
3BT

OFPSET
CORRECTION SBT

SHRINKAGE %

no|
4 POINTS PUNCH
CENTBRING
WACHINE SBT COUNTER
MENU SRT
LA SBT
15

AUTO RURNING

OPBRATION

Operation

e As above ladder quﬁc %gowsgieacha
Select item to set_on éigg

e Can select items shown in revérse vi

PINISE

Ry

OFFSET
CHANGE

UNIT CBANGE
1

OFFSRT
6

geny is subdivided into a few items to be set.

deo. Touch proper item on the panel.

e This manual explains each menu subdivided it into some items. Outline of each
function is stated in menu screen and basic operation is stated in operation

screen.

® Refer to item No. Marks on above ladder logic

6. 1. Initial menu

(9)



() KYOCERA

About KAl's
LTCC Division

LTCC Products
Contact Us

.15 » APPLICATIONS » TECHNOLOGY » SERVICES

KAI LTCC DIVISION

| Multilayer air-fired LTCC products
. for high frequency applications

: are the cornerstone of the KAI
LTCC Division of Kyocera

. America. Coupling commercially
* available materials from Ferro
and DuPont with the high frequency simulation, test and design
capabilities of Kyocera, unique products for the emerging satellite,
wireless and high speed digital markets are developed and
implemented in world class cycle times. Close interaction between
designers, engineers and key customer contacts ensures solid
communication, clear understanding of needs and capabilities and a
rapid resolution of customer requirements. The excellent dielectric
properties of Ferro and DuPont LTCC systems along with the ability
to embed passive and active components enables the design and
fabrication of products that are key to meeting the needs of
microwave and higher frequency applications. Hermetic packages
with brazed metal components are fabricated to support the
demanding requirements of these markets.

The KAI LTCC Division Mission is:

To become the preferred supplier of LTCC multilayer ceramic

substrates and Pressed Products in the markets we serve by:

e Maintaining our technology leadership in ceramic material
systems through continuous product, process and materials
engineering

e  Providing products and services that meet or exceed our

customer's expectations
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FOR IMMEDIATE RELEASE

Media Contacts: Akira Kadota, International Publicity, Tokyo
Tel: 03-3578-1237 Fax: 03-3437-2776
Yoshihiro Kitadeya, International Publicity, Osaka
Tel: 06-6908-0447 Fax: 06-6908-5817

Matsushita (Panasonic) Introduces Advanced Onboard Terminal for

ETC Systems

-- Slim, compact modular approach combines a variety of advanced technologies --

TOKYO, Japan -- Matsushita Communication Industrial Co., Ltd. (MCI), a principal subsidiary of Matsushita
Electric Industrial Co., Ltd. (NYSE: MC), best known for its Panasonic brand electronics and communications
products, today announced the introduction of a new vehicle-mounted terminal for use with Electronic Toll
Collection (ETC) systems. The innovative CY-ET100D, one of the lightest and thinnest such ETC terminals in
the industry, will go on sale March 12, in preparation for the new ETC service set to go into operation at the
end of March. The suggested retail price for the main unit is set at 42,800 yen.

MCI has already established itself as one of the leading manufacturers in the ETC field, developing and
deploying road-installed ETC systems at tollgates throughout Japan. The company is also actively engaged in
creating Intelligent Transportation Systems (ITS) -- from onboard terminals to system-wide infrastructure
itself -- by utilizing the company's own advanced audiovisual and communications technologies. A specially
designed one-chip system LSI with a dedicated monolithic microwave IC (MMIC) ensures reliable
communication in a slim package. Moreover, the terminal can be used for both ETC systems and ITS, a
successor of car navigation systems, whose markets for both personal and business use continue to rapidly
expand. This new terminal is designed to connect with car navigation systems developed by MCI (applicable
models only), offering the ability to display a wide array of system information, such as the 100 most recent
paid and unpaid tolls or an enlarged map of ETC gates at an approaching tollgate.

Designing the antenna and main system of the terminal as separate units has created one of the smallest
terminals of its kind in the industry. Both the compact antenna and the slim main unit can be set up almost
anywhere, as long as enough room is provided for easy card insertion and removal. Even when installed on the
dashboard, the antenna will not hinder driver visibility, and the heat resistance built into both units will ensure
long lasting service.

This new onboard ETC terminal was designed and developed specifically with safety, versatility, and ease-of-
use in mind. An advanced voice guidance system enables drivers to confirm information solely by ear.
Because the driver's eyes never have to leave the road, a safer driving environment is ensured for everyone.
With the ability to operate at either 12V or 24V, the terminal can be installed in a wide range of vehicles --
from passenger cars to trucks -- without any conversions necessary. Moreover, the terminal's quick and simple
3-button operation -- for volume control, voice guidance replay, and card eject -- guarantees a terminal that is
not only easy to learn but also easy to use.
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Main Specifications (CY-ET100D)

Weight/Dimensions

r _—”Weight (2) ||Hei ght x Width x Depth (mm)]
Main unit {170 [l15x 70 x 135
Antenna unitlL’ZlS (including cables)[|12 x 60 x 40

Electrical Characteristics

IOperating voltage "10.8 -26.4 VDC |

Power consumption Max. 0.7 A or less (at 13.2 V)

Radio frequencies for transmission 5835 MHz and 5845 MHz

Radio frequencies for reception 5795 MHz and 5805 MHz

[Modulation method ASK modulation

Modulation transfer rate 1024 kbps

Frequency interval between transmission and reception||40 MHz

|Aerial power 10 mW

Operation/Voice/Display Characteristics ‘
|Number of keys |3 keys: Volume control key, Voice replay key, Card eject key ]
Voice ADPCM standardized voice guidance and alarm sounds

ETC card Terminal contact-type ISO card

ETC card holderf/Complete model contains an eject button as well as a lock function for protecting card data.
Display ‘Two-color indicator: Standby: Green, Error: Red

[Extemal I/F For connecting with MCI's car navigation system (applicable models only)

Copyright 212002 Matsushila Eleclric industrial Co., Lid. AN Rights Resetved o co“wt Us OSite Map OTermsof Use



GaAs MMIC

Panasonic

GN01096B

GaAs IC (with built-in ferroelectric)

For low noise amplifier of cellular phone

Other communication equipment

B Features

® Super miniature S-Mini 6-pin package (2125 size)
® Receiver amplifier : Low distortion with built-in gain control function

B Absolute Maximum Ratings T,=25°C 3
Parameter Symbol Ratings Unit m‘_ﬁg é
Power supply voltage Vop 8 v - -
Circuit current Iop 20 mA §
Gate control voltage Vace 0tod v 1:RFiy 4:Vpp
Max input power P -5 dBm § 3:: : (S?\:)ce
Allowable power dissipation Pp 150 mW EIAJ: SC-88 S Mini Type Package (6-pin)
Operating ambi perature Tow 3010 +90 < Marking Symbol : KW
Storage temperature Ty —40 to +120 °C
W Electrical Characteristics Vpp=2.9 V, Pp=—25 dBm, T,=25 °C+3 °C

Parameter Symbol Conditions min | typ | max | Unit
Circuit current *! Ipp Vage=1.5V, £=850 MHz 6.5 10 mA
Power gain | ! PGl Vacc=1.5 'V, £=850 MHz 125 | 150 | 175 dB
Power gain 2 °! PG2 Vacc=0.1V, £=850 MHz -100| -6.5 | -3.0 dB
Noise figure 1 *\.2 NF1 Vagc=1.5V, f=832 MHz 14 | 20 dB

=850 MHz, =870 MHz
Noise figure 2 *1.2 NF2 Vacc=0.1V, =832 MHz 17 22 dB
=850 MHz, =870 MHz

Dynamic range °! DR Vacc=1.5 V10 0.1 V, =850 MHz 18 22 27 dB
Input return loss *t-2 Si1 Vace=1.5V, £=850 MHz -10 | -6 dB
Output return loss *%2 S22 Vacc=1.5V, f=850 MHz ~-10 -6 dB
Third input intersept point *!.2 p3 Vacc=1.5 V, =850 MHZz/850.9 MHz 4.0 5.8 dBm
Third output intersept point *!-2 OIP3 Vace=1.5 V, =850 MHz/850.9 MHz 16.5 | 21.0 dBm

Note) *1: Refer to measurement circuit.

*2 : Design-guaranteed items.

Panasonic 1



GN01096B

GaAs MMIC

B Measurement Circuit

0.5 pF

H
82Q

1000 pF

[ }—o RF,
P’ 220H 100 pF

© o] <«
il o o]
33pF 27nH 717 5.1kQ
RFpy o— Vage
*9) [£9
r-% =
o

Panasonic



Power F-MOS FETs

Panasonic

2SK3023 (Tentative)

Silicon N-Channel Power F-MOS FET

B Features
@ Avalanche energy capacity guaranteed
@ High-speed switching

@ Low ON-resistance 65200 unit: mm
@ No secondary breakdown 53201
@ Low-voltage drive r’% 0.5:01
@ High electrostatic breakdown voltage E
- 3 3 )
B Applications NE .
@ Contactless relay £ N
@ Diving circuit for a solenoid F H =L - o :§_
@ Driving cnrc_ult for a motor o \ alll 0.75.01 E
@ Control equipment 2301 53
@ Switching power supply 480 4.35
3.0)
B Absolute Maximum Ratings (T = 25°C) m F] L 3]
Parameter Symbol Ratings Unit t 2 3 M
Drain to Source breakdown voltage | Vpsg 60 \4
Gate to Source voltage Vass +20 v
1: Gate
. DC Ip +10 A 2: Drain
Drain current 3:S
Pulse Ipp %20 A : Source
U-G1 Package
Avalanche energy capacity EAS® 5 mJ
Allowable power | T¢ =25°C ’ 10 w Internal Connection
dissipation Ta=25°C| ° 1 b
Channel temperature Ten 150 °C @ ‘:%P
Storage temperature Tg ~55to +150 °C
* L=0.mH, I = 10A, 1 pulse §
M Electrical Characteristics (T¢ = 25°C)
Parameter Symbol Conditions min typ max Unit
Drain to Source cut-off current | Ipgs Vps =50V, Vgs =0 10 HA
Gate to Source leakage current | Igss Vgs =220V, Vps =0 =10 HA
Drain to Source breakdown voltage | Vpss Ip=1mA, Vgs =0 60 \4
Gate threshold voltage Vin Vps = 10V, Ip = ImA 1 2.5 v
R Vgs =10V, Ip =5A 50 80 mQQ
Drain to Source ON-resistance Dt s 2
Rpsen2 | Vas=4V,Ip=5A 70 110 mQ
Forward transfer admittance 1 Y| Vps =10V, Ip =5A 3 5 S
Diode forward voltage Vpse Ipr = 10A, Vgs=0 -14 v
Input capacitance (Common Source)| Cig 300 pF
Output capacitance (Common Source) | Cos Vps =10V, Vgs =0, f = IMHz 165 pF
Reverse transfer capacitance (Common Source)| Cipe 65 pF
Turn-on time (delay time) tacon) 15 ns
Rise time t, Vpp =30V, I =5A 70 ns
Fall time t Vgs = 10V, R = 6Q 290 ns
Turn-off time (delay time) tacomm 860 ns
Thermal resistance between channel and case | Rypehoc) 12.5 °C/w
Thermalrsisance between channel and atoophere | Ripeh.ny 125 °C/W

180 Panasonic




Power F-MOS FETs Panasonic

25K3043

Silicon N-Channel Power F-MOS FET

B Features
® Avalanche energy capacity guaranteed: EAS > 100m)J unit: mm
® Vs = 230V guaranteed
@ High-speed switching: t; = 35ns 220
® No secondary breakdown 1 4&
B Applications §_
@ Contactless relay
@ Diving circuit for a solenoid
® Driving circuit for a motor :
@ Control equipment o <
@ Switching power supply § E
13
B Absolute Maximum Ratings (T = 25°C)
Parameter Symbol Ratings Unit
Drain to Source breakdown voltage | Vpgs 450 v ,‘1, g::n
Gate to Source voltage Vass +30 \% 3: Source
TO-220D-Al Package
Drain current s o 2 A
Pulse Ipp +10 A
Avalanche energy capacity EAS* 100 mJ
Allowable power | T¢=25°C 35
dissipation Taz2sc| P 2 v
Channel temperature Ten 150 °C
Storage temperature Tag =55 to +150 °C
* L=8mH, I = SA, Vpp = 50V, 1 pulse
B Electrical Characteristics (Tc = 25°C)
Parameter Symbol Conditions min typ max Unit
Drain to Source cut-off current | Ipgs Vps =360V, Vs =0 0.1 mA
Gate to Source leakage current | Iggs Vgs =130V, Vpg =0 +1 HA
Drain to Source breakdown voltage | Vpgs Ip=1mA, Vgg=0 450 v
Gate threshold voltage Va Vps =25V, Ip=1mA 2 5 v
Drain to Source ON-resistance Rpsen) | Vas=10V,Ip=3A 1 1.3 Q
Forward transfer admittance 1Yl Vps =25V, 15 =3A 1.8 2.5 N
Diode forward voltage Vpsr Ipr=5A, Vgs =0 -1.2 v
Input capacitance (Common Soutce)} C 700 pF
Output capacitance (Common Source) | Co., Vps =20V, Vg5 =0, f = IMHz 100 pF
Reverse transfer capacitance (Common Source){ Cy, 40 pF
Turn-on time (delay time) tdion) 25 ns
Rise time t, Vas =10V, Ip =3A 45 ns
Turn-off time (delay time) taofy Vpp = 150V, Ry = 50Q 80 ns
Fall time ty 35 ns

198 Panasonic



Power F-MOS FETs 25K3043

Area of safe operation (ASO) Pp—Ta EAS —T;
100 - 60 120
repetitive pulse (1) Te=Ta = Vpo=50V
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Power F-MOS FETs 2SK3043

Cism Cosss Crss - VDS VDS! VGS - Qg tfl(‘)n)' iy td(offl - ID
- = 10000 400 20 120
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Power F-MOSFETs

Panasonic

2SK3192

Silicon N-channel power F-MOSFET

W Features

¢ Avalanche energy capacity guaranteed
» High-speed switching

» Low on-resistance

¢ No secondary breakdown

B Applications
* PDP
e Switching power supply

W Absolute Maximum Ratings T¢=25°C

Parameter Symbol Rating Unit
Drain-source breakdown voltage| Vpss 250 v
Gate to source voltage Vgss +30 v
Drain current DC Ip +30 A

Pulse Ipp +120 A
Avalanche energy capacity * EAS 925 mJ
Allowable power | T¢=25°C Pp 100 w
dissipation T, =25°C 3
Channel temperature Ten 150 °C
Storage temperature Toe 55 t0 +150 °C

Note) #:L=1.74 mH, I, =30 A, Vpp =50 V, 1 pulse, T, = 25°C

H Electrical Characteristics T¢=25°C+3°C

21.0:05

16.2:05

1: Gate
2: Drain
3: Source
TOP-3F-B1 Package

Parameter Symbol Conditions Min | Typ | Max | Unit
Drain cutoff current Ipss Vps =200V, Vgs=0 10 pA
Gate-source leakage current Igss Vgs =430V, Vps=0 +1 RA
Drain-source breakdown voltage Vbss Ip=1mA, Vgs=0 250 v
Gate threshold voltage Va Vps=10V, Ip=1mA 2 4 v
Drain-source on resistance Rpscon) Vas=10V, Ip=15 A 50 68 mf2
Forward transfer admittance 1Yl Vps=10V, Ip=15A 8 15 S
Input capacitance Ciss Vps =10V, Vgs=0,f=1MHz 4200 pF
Output capacitance Coss 1600 pF
Reverse transfer capacitance Cres 650 pF
Tumn-on delay time tyony Vop=100V, Iy=15A 45 ns
Rise time t, Ry =67Q,Vgs=10V 115 ns
Turn-off deray time tyorR) 330 ns
Fall time t 130 ns
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2SK3192 Panasonic

M Electrical Characteristics (continued) T¢=25°C +3°C

Parameter Symbol Conditions Min | Typ | Max Unit
Diode forward voltage Vpsr Ipr=30A, Vgs=0 -1.5 v
Reverse recovery time tr L=230uH, Vpp =100V 260 ns
Reverse recovery charge Qx Ipr=15A,di/dt=100A/ps 1.6 ucC
Total gate charge Q. Vpp=100V,Ip=15A 95 nC
Gate-source charge Qg Vgs=10V 34 nC
Gate-drain charge Qga 12 nC
Thermal resistance Runenc) 1.25 | °C/wW
(channel to case)
Thermal resistance : Richa) 417 | °C'wW
(channel to ambient)

Area of safe operation (ASO) Pp—T, Ip—Vps
1000 - 120 30 T TT
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