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199 948¥2A& R __Inductance ID
NFAVE 95U AEZE 3 XFETEKRT . The nominal inductance value is identified by three digits.
1) 3HBFDHEE. RO 2 HOBFIXLTIVTIIREDERE 2 HixRL.
SHIBDEFIX Bz uH ELIBZED BHE 2 #il2Hi T OHERT.
Three digits ID,First 2 digits indicate the effective inductance value
The last digit indicates the number of "0"following first 2 digits.The unitis u H.

2) RE2DDHFTRIHE. Biix uH ELAFRMUTIIVATED
INSEDMBERIZTRL. 2DDOHE LA EHETERT,

2 digits and letter "R" ID,The unitis u H. Letter "R"represent the decimal point.

% EEE  Priority language
BEEETBARELT S,
Let a priority language be Japanese.
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DEM2812C Tyne EXAYEAITERE Electrical specifications

1959582 AE (ERER| ERER | EEER
BB DEDEVR| mm = -
58 %S aw  [weTEeE] e | Tal | HE
Nominal | Tolerance| Test |Resistance| Inductance | Temperature
Customer's Part No. Part No. Value Freq. +20% Decrease Rise
-30% current current
(uH) (%) (kHz) (mQ) | (A) (Max) | (A) (Max.)
1225AS-H-R47N=P2| 0.47 +30 100 26 25 3.1
1225AS-H-R68N=P2( 0.68 +30 100 31 20 29
1225AS-H-1RON=P2| 1.0 +30 100 36 1.8 2.7
1225AS-H-1R5N=P2| 1.5 +30 100 43 15 24
1225AS-H-2R2M=P2| 2.2 +20 100 58 1.2 20
1225AS-H-3R3M=P2| 3.3 +20 100 80 1.0 15
1225AS-H-4R7TM=P2| 4.7 +20 100 105 0.88 1.4
1225AS-H-6R8M=P2| 6.8 +20 100 170 0.72 1.1
1225AS-H-100M=P2 10 +20 100 250 0.58 0.85
1225AS-H-120M=P2 12 +20 100 290 0.55 0.76

FIHRENGZORY ., BIE (FRERKETIT,
Unless otherwise specified, measurement is the standard atmospheric conditions.

(D405 9592

Inductance
(2) EiRiEn
DC Resistance

(3) EHEEIR

Rated Current

-ERER
V89502 EALIZEDUEE)
Rated Current

(Based on Inductance change)

- BT
CRELRICEIGE)

Rated Current

(Based on Temperature rise)

: LCRA=4 4284A7 Y LU £ (XREFAIZKYBITE . GRITE EREL 100kHz , LA’ 0.1V)

: Measured with a LCR meter 4284A(Agilent) or equivalent. (Test Freq. 100kHz. Level 0.1V)
DTV ANINF A TRE8TT (PN N UTAN) Fz[ERIERICKYRIRE,
: Measured with a digital multimeter TR6871(ADVANTEST) or equivalent.

C ERER VI AREIESUEE) RIZERERCRELFICEIGE)D

APV DE

b = Ehe
JIL B )IL

EELETS

: Value defined when DC current flows and Rated Current (Based on Inductance change)
or when DC current flows and Rated Current (Based on Temperature rise) whichever is smaller.

: EREBR AT Y4 AEILIZE DGR E) EFAVT IR EAE L Y30WE T LB D

e
BilE,

: The saturation allowable DC current value is specified when the decrease of the
initial Inductance value at 30%.

 ERERCEELFICESGGE) LIE HBRERICEELAVIISICERE
RLEFORGERE LR N 40°C I2ETHEIRIE

: Rated Current (Based on Temperature rise) is specified when temperature of the
inductor on our PCB for test purpose is raised 40°C by DC current.
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DEM2812C Type

—f&4#: General Specifications (1/3)

15 B ltem 38 #% Specification 4 ¥4 Condition
1 |fF=hHEE MHEIZHT S KENDARIZH TR 2mmIZE5FE TENH 0.5mmDEST
Bending test LOZEILE + 3%LUN | MNEL 3057 BRET S,
Change from an initial value | Apply pressure gradually in the direction of the arrow at a rate of about
L : withint3% 0.5mm/s until bent depth reaches 2mm and hold for 30+5s.
Pressing device
D NERR
Rst0 4R Board:40 X 100mm
#8 TSeecinen JEE thickness 1.0mm
L oase | s
2 |BEETRE MHEIZHT S ROSODIMLARZFEALT. XHDAREIC Specimen
Adhesion strength LOELE + LA | BEEEMZ60E5HERFT S, st 16N
BIE &, FIEZRY ESF-RICITHED, —
Change from an initial value | A static load using a R0.5 pressing tool shall be applied 2nd AN
L within+3% to the body of the specimen in the direction of the arrow and
shall be hold for 60+5 s. Measure after removing pressure.
3 |ifit # 1% MHEIZHT S FEEIDEE 10~55~10Hz/43 . £4RIE 1.5mm
Vibration LOZEALE + 3%URN | X-Y-Z ARICH 2850 (5 68FfE) N2 5,
Change from an initial value | The specimen shall be subjected to a vibration of 1.5mm
L :  withinx3% amplitude, sweep frequency 10~ 55Hz(10Hz to 55Hz to 10Hz
in a period of one minute) for 2 h in each of 3(X, Y, Z) axes.
4 (MEZEME MEAEICR T B NSEE Peak acceleration ;1962 m/s?
Mechanical shock LOZELE £ 3%UR {EFABERS Duration of pulse  : 6 ms
3AMIZE 3@ (5t 9[@)  : 3timesineachof 3(X, Y, Z) axes.
Change from an initial value | Three successive shock shall be applied in the perpendicular
L within+3% direction of each surface of the specimen.
5 |BHEETHER MHMEIZH T S A RZ YA -EHEBRERE . E& 5008 DAEIC
Free fall test LOZEILE + 3% YT, &S 100cm MBBULARRLEIZ, BEWNNIEE
H3AMIC, 36 (5t 9E) BAZ TS5,
Change from an initial value | The specimen must be fixed on test board. It must be equipped with
L within+3% instruments of which weight is 500g. Then it shall be fallen freely
from 100cm height to rigid wood 3 times in each of three axes.
6 [[LAT=ZFITE RIEL-EEED 90% BBICERICTITVIAEZERLUTREHRICT
Solder ability LEFLWIAETED | 7e-MEEMEREZAEEBIZRET 5.
nTW3E,
New solder shall cover Electrode shall be immersed in flux at room temperature
90% minimum of the surface | and then shall be immersed in solder bath after preheat.
immersed. - [XATZ 1T Soldering 245+5°C | 3+0.5s
7 [IFA T ER MEAEIZXT TS FHE& A% Test method

Resistance to
soldering heat

LOZEIEE £ 3%LUA

Change from an initial value
L within 3%

J70-[X A 1= Reflow soldering method

77Je—} Preheat 150~180°C , 90+30's
‘=B FE Peak temp. 250(+5,-0)°C  (230°Cmin,30£105s)
HHEERESMMA IAIR FVERICES, L5
FHIZT)I0-FE2EET,
The specimen shall be subjected to the reflow process
under the above condition 2 times.
Test board shall be 0.8 mm thick. Base material shall
be glass epoxy resin.

SAITE Measurement
EEREREPIINMRERAE,

The specimen shall be stored at standard atmospheric
conditions for 1 h in prior to the measurement.
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DEM2812C Type

—f&4t#% General Specifications [(2/3)

15 B ltem #8 &  Specification & & Condition
8 | EE BEENGNIE, i%F-27fEI< DC100V % 14 REENA,
Dielectric strength Without damage. 100V DC shall be applied for 60 s between the terminal and the core.
9 |#fFiEn 100MQ LIk % F - 2781 DC100V ZENHO,
Insulation resistance | 100M Q2 or more. 100V DC shall be applied between the terminal and the core.
10| % MHAEICKT S BE-40+3°CH(C 500+ 1205 IMEB#REBEEFIC
Low temperature LOZELE + 3%LUA TEFREIRREL . 1B LRI

Change from an initial value
L :  within+3%

The specimen shall be stored at a temperature of -40+3°C
for 500£12 h. Then it shall be stabilized under standard
atmospheric conditions for 1 h before measurement.
Measurement shall be made within 1 h.

11 [t 244 MEEIZH TS

IREE+85+2°CHIZ 500+ 12BF RSB R BB E R I

Dry heat LOZELE + 3%LUR 1EFREMEL . 1B LLNIZAIE.
Change from an initial value The specimen shall be stored at a temperature of 85£2°C
L :  within+ 3% for 500+12 h. Then it shall be stabilized under standard
atmospheric conditions for 1 h before measurement.
Measurement shall be made within 1 h.
12|t iR % MEEITT S JBEE60£2°C. JEE90~95%HIZ 500+ 1285 RAME %
Damp heat LOELE = 3%LA EERBEPITIFEBKEL. 1BELURITEE,

Change from an initial value
L within 3%

The specimen shall be stored at a temperature of 60+2°C

with relative humidity of 90 ~95% for 500+12 h. Then it shall be
stabilized under standard atmospheric conditions for 1 h

before measurement. Measurement shall be made within 1 h.

13REHYIL
Temperature cycle

VHMEIZXT B
LOZEIEE + 3%LUA

Change from an initial value
L :  within £3%

-40°C(3053)— FiR (25 LIN)—85°C(30M)—& 8B
QALURZEIH1ILEL, ThFE 500417L1TLY,
EREBEBRITIBREKEL. 1BRMURAIZEIE,

The specimen shall be subjected to 500 continuous cycles

of temperature change of -40°C for 30 min and 85°C for

30 min with the transit period of 2min or less. Then it shall be
stabilized under standard atmospheric conditions for 1 h
before measurement. Measurement shall be made within 1 h.

14 REF %
Temperature drift

15150 RRERE
2000 ppm/°C LLF
Inductance temperature coefficient
2000 ppm/°C or less

B E-40~+85°CORE THRIE,

To be measured in the range of -40°C to 85°C.

15| AR EE &5 -40 ~ +85°C

Operating temperature
range

BERELRZEL,
Including self temperature rise.
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DEM2812C Type —ji%{t#: General Specifications (3/3)

B#ERRE  Standard atmospheric conditions
BHIZIREMNEORY., BT (X HERCRE 15~35°C), BIE(EE25~85%)IZTIT3,
t=EL HIEIZREEE L5 EI1XRE20+£2°C, JEE60~70%, KE86~106kPal=TITI,
Unless otherwise specified, the standard range of atmospheric conditions in making measurements and test as follows;
Ambient temperature : 15°C to 35°C , Relative humidity : 25% to 85%

If more strict measurement is required, measurement shall be made within following limits;
Ambient temperature : 20£2°C , Relative humidity : 60% to 70%, Air pressure : 86kPa to 106kPa

)70-1XA 25  Reflow soldering condition

(v)
3007 *yn—[E1% : 2EET
2 250 2 ¢ - -
5 3010ser 0 Reflow times : 2 times max
® 2004 faom * IR DERICIE EFIMREHEBLET .
2 {500 BRELTAIT VU7 EERSNET &£ BHEN
g 200 mC MAEEERABANBYRETEEY A,
— 1004 90+30sec
We recommend infrared ray as heat source of reflow bath.
However halogen lamp shall be used, side heat will be beyond

range of resistance heat, so we can't recommend it.
Heating time

#5N4—VB Recommended PCB pattern

S RHkERET Land pattern designing (Reflow Soldering)
Y I7a—IFAEF ITRFDIZES U RTEETRISRLET,
ZESURTEIL. ERENE. EEMEZEELTHRASINTOET  COTEUNTEHRETSNET L.
NEDMEREN TR RIEBTELRNEAHBYET  GEICE TR BT NEDIRXALFTARRE
BARIEABHBYET DT, BEtICTITHERD L SHEALEELY,

Recommended land pattern for reflow soldering is as follows:

It has been designed for Electric characteristics and solderability.

Please follow the recommended patterns. Otherwise, their performance which includes electrical performance or
solderability may be affected, or result to "position shift" in soldering process.

777,

]

i N

N

!
3.0

BT Unit : mm
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DEM2812C Type HHZ4t#k Packing Specifications

1. 7=7°<F ;&R Tape Dimensions
PO _P?

+

D0

E)TD“ D|-g=
C-%\ SlE @i\wg
) ) )

A Pl
SIEHLAM

Unreeling direction

2. T-EV9 A% Taping method
(MTOIN-T-TRINEHB,)

7 s

( The direction shall be seen from the top cover tape side. )

Components

5B g & & &b

Enpty compartments
7T HB
T n]

A 305 0.1 [ po 40 %01
B 3.25 =01 | p1 40 %01
DO ¢15 T0T| P2 2.0 +005
D1 - T1 0.3 £0.05
E 1.75 201 [ 72 15 *01
F 3.5 T005] W 8.0 £02

-BEET-7HE Carrier tape material
KYRAFLY Polystyrene

*Y=NT-7#E Fixing seal tape material
RYIFLY BELY K YIFLUTLIAL—F
Polyethylene and Polyethylene Terephthalate

== T-7 RIBEEE

The force to peel away the fixing seal tape

Empty compartments

= iB

o\\ o

50EvFUE

S50pitch ar more

o | 0 O0-0 B2 0-0 0

S0Ew Lk

50pitch or more

0.2~0.7N
J
£ X (Top view)
Start
5lEHLAR
400mm Bk

Unreeling direction
400mm or more

3. )=I~T;&E Reel dimensions

Marking &/&

4. $=E Quantity
pieces/reel
5. #8%E1F8 Packing box

¢ 180 *9
9.0 05
114 +1
660 71
$13 *02
®21 +08

G 2.0 =05

“)—-L#E Reel material
K YRFLY Polystyrene

-3~ Marking
HEHEAES, $=, RoHS Comp.
Customer's part number, Quantity,
RoHS Comp.

MMO|O|w|>

MREFEME  Packing box material
#& Kraft paper

-Iu#h%k  Reel quantity per packing box
5Y=J 5reel/1box

&< Marking
BEHHRES, =, RoHS Comp.
Customer's part number, Quantity,
RoHS Comp.

6/12
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DEM2812C Type ;=318 Precautions

A LEDIFEFEER(KERHE) Notice

, BiE2—7T 1> % Resin coating
B EEBIETHEINDIGE. BIEDX 2T AN ANENEA U ZIF AN EILLI=YE G DHEREIC
FEERIFTCEABYET DT, BIEDZERICIE+HTEET IV, Fiz. RESNIKETOEEMST

TFoa

fiZRE TS,
The inductance value may change and/or it may affect on the product's performance due to high
cure-stress of resin to be used for coating / molding products. So please pay your careful attention whenyou select resin.

In prior to use, please make the reliability evaluation with the product mounted in your application set.

2, 7x—)Lt—7 Fail-safe
HERICAN—BEEOCFEENELIGZETEH. ZRKEH LD -HICERMICE YA
TI—I)Lt—DOREEE LT HMLTTEL,
Be sure to provide an appropriate fail-safe function on your product to prevent a second damage that may be
caused by the abnormal function or the failure of our product.

3, EH& L M;EE Caution(Rating)
EREREZBATOIFEAFET TN, EREREBATHERALET L. BEAIEHKEL.

DAY —RIDa—r BEHINIIZALZIB T TEHRDREETHBNALHYET .
Do not exceed maximum rated current of the product. Thermal stress may be transmitted to the product and
short/open circuit of the product or falling off the product may be occurred.

4, ;BE E R Temperature Rise
AMILDRERFIHITRETRECEDLYFET,
RRECE R TEIEEZSNEERIIER TO IR EHBEOLET,
Temperature rise of power choke coil depends on the installation condition in end products.
It shall be confirmed in the actual end product that temperature rise of power choke coil is in the limit
specified temperature class.

5, #i%IZDU\VT Cleaning
KETEIEEIEIENGNILETHER O LI FEAZEL,
If a washing process is applied,please make sure there is no problem with operating.

6, ZEEIXATZFF54 Standard Soldering Conditions
FAARK VIO—TIHEAZSL,

Please use reflow be soldering method.

FR7SvI R, [LAT Flux, Solder
ODURITIVIRETHERATELY,
= Use rosin-based flux.
TIVIR |BEEMEDEVNDD NI LM ERE02wWh(ERIBEBE)ZEZAH53D]E
Flux FEARALEWNTTEL,
-Don’t use highly acidic flux with halide content exceeding 0.2(wt)% (chlorine conversion value).
KBE TV RIEFERLLENTTEL,
-Don’t use water-soluble flux.
[FATZ  |-Sn-3.0Ag-0.5Cu HRDERIFATZETHEATIL,
Solder *Use Sn—3.0Ag-0.5Cu solder
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DEM2812C Type ;X E=15 Precautions

EE FOMYKZLVEE Notice

7, {EA L ®D;EE Notice

AKERL, [FALRFICTEEINAILZERLTHRILTEYFEIOT. BERBFITOREFDAEZER
SNDIGEITEATITEEAL ICTRETZSLY,

a) A LD TFICEBERERERIL—FR—ILONNI—UDREEZHEITTIL,

b) A ILICH D EB SR EAN AR LMKIZ T SR ETEBRELLET,

This product is designed for solder mounting.

Please consult us in advance for applying other mounting method such as conductive adhesive.

a) Do not make any through holes and copper pattern under the coil except a copper pattern to the electrode.

b) Design/mount any components not to contact this product.

7-1, EREAEZE  Product's location

ERERETEE . BREEBICOVTRDAICTEE TS,
@ ERDZY - 1=bAH LT AL AD D SHENESICEREERBLTTEL,
The following shall be considered when designing and laying out P.C.B.’s.
(D P.C.B. shall be designed so that products are not subject to the mechanical stress due to warping the board.

[&B &4 5T Products direction]

ALZADERT HARIZHLT,
ERERSa<h)HREERELT
Ty,

Products shall be located in the sideways
direction to the mechanical stress.

(Poor example) (Good example)
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DEM2812C Type ;=15 Precautions

EE FOMYKZLVEE Notice

QERILAUHETHE SEIE Components location on P.C.B. separation.
EMDEITORN REERT -DICTRICSRI MERERETHENTMTY

TRICRTI DDA EET AR TERTAEENRIINTT N, ANV RZEF T 51=0IZAIRELRBY D

X ERERMBZEL,

It is effective to implement the following measures, to reduce stress in separating the board.

It is best to implement all of the following three measures; however, implement as many measures
as possible to reduce stress.

X RZ Contents of Measures AL ZD K/ Stress Level

MERPEEIHT 2BROREAMEFITARET B,
Turn the mounting direction of the component parallel to A>D™*
the board separation surface.

QERDEEICR)bEANS,
Add slits in the board separation part.

A>B

QEMNEEN B mDEEMEZRET .
Keep the mounting position of the component away from A>C
the board separation surface.

*1 LEEDBERE. FEIFDYNSAVICHLTEEIZS AN

@FTIUAATHMMAEE
FOTGEBICEREEE T S RUMDRFICRET D
BRIz HDEEEZITHAHEEDAHYFET,
FONDLBABNT-MEICEEL TS,

@ Mounting Components Near Screw Holes

When a component is mounted near a screw hole, Screw Hole
it may be affected by the board deflection that occurs
during the tightening of the screw. Mount the component
in a position as far away from the screw holes as possible.

© I =1

Recommended

7-2, Eix, FEDEZOMEERE Temperature rating of the circuit board and components located around

LHRBCERERRELRICEIGAZEETHE. HMEENRKICCLERLEFT DT, BRELVED

EHADTHEEEICITTEET S,
Temperature may rise up to max. 40 °C when applying the rated current to the Products.
Be careful of the temperature rating of the circuit board and components located around.

7-3, HADENKLY Caution for use
MRDEETAVE VAV AN ELDAREENHYET,
WMYFRVDDBICIE REH R E 2y OBARGE I ERALLGLTTEL,
(BB TEmMIINELEYMMEEEZTHERATILY, )
There is possibility that the inductance value change due to magnetism.
Don‘t use a magnet or a pair of tweezers with magnetism when chip coil are handled.
(The tip of the tweezers should be molded with resin or pottery.)

Perforation MhBCENRIITRTT,
8| TAROAYMEIRE DBE L. BHDRDITHMY,
L 6000 ¢ — Y 6000 A>D OEARMEYIIEEE A,
—] T m *1 A >Dis valid when stress is added vertically to
, the perforation as with Hand Separation.
— Siit If a Cutting Disc is used, stress will be diagonal to
TN N the PCB, therefore A > D is invalid.

@
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DEM2812C Type ;= E=18 Precautions
EE FOMYKZLVEE Notice

7-4, EiROE$KRLY Handling of a substrate
EREERICELELERIL, BEIRTLAIPIRIEDIREEL, RO DFEOHTHEDE. EIRDE=HH O

UDRYFIZKY, BBRICRFREE RGN KSITLTLZELY,

BEGHEBMAN XCKYBRIZIZVINRET DEELHYET,

After mounting products on a substrate, do not apply any stress to the product caused by bending or twisting
to the substrate when cropping the substrate, inserting and removing a connector from the substrate or

tightening screw to the substrate.
Excessive mechanical stress may cause cracking in the product.

Bending Twisting

Z Dfth Other

WS 8a%0 Magnetic Saturation
ERERECHA-ERNANTGES . BKBMICEYS T V2R BENMETLES,
When the excessive current over rated current is applied, the inductance value may change due to magnetism.
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DEM2812C Type ;=318 Precautions

A LEDIFEFEER(KERHE) Notice

8, 1R%E -1E#fk Storage and Handling Requirements
® REEAM
MAZ. 67 ALRIZSHEATEL,
BH. 67 AFBADIGEE. FAMTHESHERO LSEAIEEL,
@ REAHE
LB QL BE—10°C~+40°C, HXEE15%~85% T, B2, REZBEENELD
BOERTREIZSLY,
BE-BRIR-BLEBEBEARABTEIPTREINET L. EBABRIEL. (FALFFHESRED
LY. BEROEREIVBERITIZEDRALLYETS,
NV DIRETORE (TEIT TSN NIV TORETEGBR LT HINEE B LMD IR
ERL. a7 W7 OERELELLHIENAHYET .
CEBR.ELGEDEEERITHO. RANDEE ST/ ILyMEED EIZRELZELY,
-ES B, B IRSGENMDO LIS TORE [EEIT TS,

@ Efik

BEOEKRY. FEIHRMOEEEEZETIEIRRELYET DT, RYKEWICEEITEEZLMBEN
LFES.

(1) Storage period

Use the products within 6 months after delivered.
Solderability should be checked if this period is exceeded.
(2) Storage conditions
* Products should be stored in the warehouse on the following conditions.
Temperature : -10 ~40°C
Humidity : 15 to 85% relative humidity No rapid change on temperature and humidity
Don't keep products in corrosive gases such as sulfur,
chlorine gas or acid, or it may cause oxidization of electrode, resulting in poor solderability.
+ Products should not be stored on bulk packaging condition to prevent the chipping of the core and the
breaking of winding wire caused by the collision between the products.
+ Products should be stored on the palette for the prevention of the influence from humidity, dust and so on.
* Products should be stored in the warehouse without heat shock, vibration, direct sunlight and so on.
(3) Handling Condition
Care should be taken when transporting or handling product to avoid excessive vibration or mechanical shock.
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DEM2812C Type 7. Note

it F B Scope

ORI REABFHFICEASNIEATT .

This product applies to Consumer Electronics only.

3¥E Caution

1, AR DR E Limitation of Applications
BHEMOVWT, ZOHWEPREENAMFLEHECATERETENIHZZEOEAICED,
SIEEMENERINIUTORAERTCOCEAZIRIDGEE. RIERICELFTITER T,
OfZEH R QF HiEH OBEHKR OFREFHIHESE
OEREE O K PHIL#E ORBRESHIE @mXEas (B -5H %)
QD LT LAZF DR OY—/1—
Please contact us before using our products for the applications listed below which require especially high reliability
for the prevention of defects which might directly cause damage to the third party’s life, body or property.
(1) Aircraft equipment (2) Aerospace equipment (3) Undersea equipment (4) Power plant control equipment
(5) Medical equipment to the applications listed in the above (6)Disaster prevention / crime prevention equipment
(7) Traffic signal equipment (8) Transportation equipment (vehicles, trains, ships, etc.)
(9) Applications of similar complexity and /or reliability requirements(10)Data-processing equipment

HEREL

@ ZHEAICEBLTIEK., EHERICEEINRETRTEHMELTTSILY,

Q@ HERFLUSEROTHNETERBEL TEALLZLTTSLY,

Q@ LB EROARIFELKEETHIENTENET , TEXDRTZ. MALTREONBEHER L0
AERORYXRHLEBRELLEYT,

Note

(1) Please make sure that your product has been evaluated in view of your specifications
with our product being mounted to your product.
(2) You are requested not to use our product deviating from the reference specifications.
(3) The contents of this reference specification are subject to change without advance notice.
Please approve our product specifications or transact the approval sheet for product specifications before ordering.
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