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LM199/LM299/LM399

National

Voltage Flaierenc;;

Semiconductor
LM199/LM299/LM399 Precision Reference

General Description

The LM19S/LM299/LM380 are precision, tog

stabilized monolithic reners offeri
coetficients a factor of ten better
relerence reners. Constructed a
chip s a temperature stabilizer ci
reference zener. The active circu
impedance of the zener to

zener 10 operate over 0.5

with essentially no

coelficient. Further, a new

gives low noise and excalig 1%
pared to ordinary monalithi L
supplied with a thermal ghi

o

calibration standards, precision voltage or current sourceg
 precision power supplies, Further in many cases the
98 can meplace references in existing equipment

] / minimum of wiring changes.

active
dy = e W19 series devices are packaged in 8 stancard
nm:\l ——_u-w package inside a thermal shield, The
ted for operation im-m -65°C 1 +125°C
99 is rated for operation from =25°C o

LM394 is rated from 0°C o +70°C.

and improve temperatur a £ \
e e - 0001%/°C temperature coefficient
with ordinary zeners. There igiir Ty steriis ‘ ! mic impedance — 0.501
relerence voltage with e ing. # iy I ¢ onbreakdown voltage — 2%
LM192 is free of voltage 54 O L win gt 400uA
Finally, since the unit is temper gfiire Ll p e s in ating current — 500uA to 10 mA
Hme is font, -] ,I»_’:J' L y range for temperature stabilizer
The LM199 can be used in al Hicatian: ® Guaranteed low noise
place of ordinary zeners with i i loaman v for stabilization = 300 mW at 25°C
Some ideal applications are analog to dhgital conueiis Long term stability — 20 ppm

'ﬁ'

-l
-‘ i3 -
i =

Schematic D[ﬂrm

RLE

{ldis

Connection Diagram
Matal Can Packasga

L

>+ > L.

ol Order Mumber LM1S69H, LMISSH
(¥ Lnagan

‘Sew Pachage HOMA

96
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lute Maximum Ratings

sture Stabilizer Voltage 40v
Breakdown Current 20 maA
Current 1 ma
to Substrate Vﬂliﬂ '\ﬂ A% [MNotwe 1] 40v

ating Temperature Range

LM199

LM299

LM399

ae Temperature Range

Temperature (Soldering, 10 seconds)

== . ]
Y LMI09
PARAMETER . UNITS
_ TYP | max
everse Braakown Voltage * |l Eagf € . 695 |73 v
Beverse Breakdown Voltage L ; i ‘ [ 12 my
Duange With Current Y
Aeverse Dynamic | mpedance d as 1.5 Y]
. ¥
Pwitne Break down S5'C< T, <B5°C = wc
Temgerature Costticient | 85°C < 7, < 1280 WSS % C
-26°C< T, <BS"C 3 = 203| 0.0001 %rc
o'c <T, <70°C 0.00003 | 0.0002 e
AMS Noise 7 50 v
Long Term Stability . — 0 P
Tempmrature Stabslizer 8.5 15 -k
Supply Current
40 v
i
200 mA

. wed 10 Either

66ENT/66ZINT/66LNT




LM136/LM236/LM336

——

National - Voltage References
Semiconductor

LM136/LM236/LM336 2.5V Flafaranm Diode
General Description

The LM136/LMZ38 and LM338 inm
precision 2.6V shunt regulator diulu.‘l‘ln

temperature range. Both are packaged in s TO-48

The LM336 is rated for operation over 8 0°C 1o +70°C
oW ‘ temperature rangs and iz available in either & three lead
mﬂf:hnt!.ﬁ?nmudmb.m dy , pithnnriTﬂ-ﬂ?pl-‘linm

Tha LM 138 series is useful & recition 25 ating current of 300 uA to 10 mA
reference for digital voltrmgiss i i

amp circuitry. Tha 2.5 |
# stable reference from BY
the LM138 operates &

ulmmapuhﬂnumpu

™. 21% initial tolerance available
£ Gubranteed temparature stability
iy fwmwmwumdrlh

98

The LM138 is rated 1o Cperapiin cifer &5 res lese ansistor packsgs
while the LM238 is raiad o #BE " 6.0V davice also available—LM336—5.0
Schematic Dis
Lg"
::- Ty
T ::“
i
1
z im
ity A8
-
-3
e

WW?N TATANENAL

mm-mml‘wm Wi Ingrut Aangs Rrlerence

o B -
I
! -
e ———
s
'Aﬁm o 2490V
* Ay wilicon signal diode




Absolute Maximum Ratings

fpvnrse Current 16 mA
forward Current 10 mA
Suorage Temperature —60°C 10 +150°C
peerating Temperature

LM136 —55"C 1o +1650°C
LMZ36 -25°C to +85°C
LM3386 : C

0°Co

glectrical Characteristics (Nowdi

eac Temperature (Soldering, 10 seconds)

LM3368
PARAMETER LM336 UNITS
MIN TYP | MAX
Reverse Breakdown Voltage ;
2.390 | 2.450 | 2.590 v
LM1362 2440 | 2480 | 2.540 v
Reverse Breakdown Change Ta 28 26 10 my
With Current 00 i
Reverse Dynamic Impedance | Ta =32 ‘ 0.2 1 a
Temperature Stability Vg Adjusted o
Ig =1 mMC(F
1.8 B my
-25°C < T (L ] mV
-BE'CE TA < +1255% 38 18 mV
Reverse Breakdown Changs | 400 wA < Ig SHmMAS 10 3 12 | mv
With Current ; e ] T
¥ LA T
Reverse Dynamic Impedance | (RS Ambe————— 0.4 14 ]
Long Term Stability Ta'=25"C 0. 20 ppm

M1:Lh_mmh-wﬂhd.ﬂluh pacified I7C £ 15" C, the rom —25"C < Ta € +B5°C and the LM3I3E
from O°C < Ty < +70°C. The ran ion mmperaturs of the LM1386 s 160°C, LM2Z36 C and the LM336 i 1007 C. For slevaied
hunmmmmdﬂmmhTMmmuMﬂHmadeﬂf“hmnMaﬂm
jinction 10 cess. For the TO-92 package, h:-uon1ur:mwnnumﬁmnnu"mm-ﬂ:muu1w:m

o g NINLINT

Typical Perform

Reverm Voltags Changs Zemaffioien Vatow oo Dynamis mpadence
g" S M LR 1) ==
BES” SSIENE g===
] . Y e e s s [ == s .

9EEWT/OECINTOELINT
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Semiconductor

LHO0038/LH0038C True Instrumentation Amplifier
General Description

tion amplifier (TIA) capable of amplityi n t oA
signals, such as thermocoupls and I K"‘k‘h;’
guage outputs. Precision thin film_gail

are included in the package 1o glie "%“'j_f- bt
closed-loop gain from 100 v 20000 -""' sigLors ﬁ.
are of & homogeneous single™ehip RLaction, o

closed loop gain are wirtually elig w offset drift

LHOD38 exhibits excellenfCM RGPS AR g i ‘*‘\.‘ put noise
as well & extremely low ig o f .,‘\
voltage drift and inpu 11 I- SRR and CMAR

National Amplifiers

IP. The LHDO38 & guaranteed from —85°C to +126°C;

The LHOO3B/LHOO3AC is & precision trusin: - I' | The devices are provided in @ hermetically sealed 16-lead
' reas the LHOO3BC is guaranteed from -26°C ta

track almost perfecily o Higum -, jatiq I'hrl voltage 25 uV typ., 100 4V max

0.25 pV/C max
0.2 pVp-p

gain options 100, 200, 400, 500, 1k, 2k

120 dB

O8E00HT/8E00HT -

AN

W"rmim umamﬂ

Vou
- suTruT HRE
' LR
rm-uum{ & &
Order Number LHO03ECD or LHOO3ED o [kt

See N5 Package D16D nim= LR——
vt L GiARD, CAM®
1o = L
=] LAY
Tor win

* Guard outiul il connscted 1o the case.




LH0038/LH0038C
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nsy

Absolute Maximum Ratings

Supply Voltsge
Ditterential Input Voltage (Note 1)
Input Vol tage
Power Dissipation (See Curve)
Short Circwit Duration
Operating Temperature Range
LHOO38
LHDO3BC
Storsge Temperature

Lead Temparature [Soldering, 20 secon

1BV

E3LY

Vg

SO0 miW
Continuous

10+125°C
85°C

DC Electrical Charac e
LHO038 LHOO38C
PARAMETER I 3 UNITS
3 TYP | MAX |MIN | TYP | MAX
Vios Input Offser W N ; Tg 25 100 30 150
e 126 770 ot
AVIOS/AT  Input Offset Vol 0.1 0.25 0.2 10 | wvrc
Tempco fﬁ 4
voos Output Otfser Vol | ¥ v ‘ﬂf_, =2 3 10 5 25
sl my
i 3 15 30
AVQOs/AT Output Oftser Vil 173 25 25 uvi’C
Tempco EX
g Input Bias Current ‘ A 50 100 50 100
- 200 200 =
7 -
105 Input Offser Current = o 2 5 T 10
k B 15
Alp/AT Input Bias CP 500 pArC
Tempco
Aol Closed Loop G
MNone 100 100
‘ -10 = 200 200
T b’ 4 400 ViV
\ 1 1000
“ 2000 2000
~ | Logi Gaig 01 | B 01 | 04
Q or ‘a Q r 0’2 | [ 0z | 06 d
1 3 5l |05 | 10
q o | 20 15 | 30
Gain Temperature Ay = Tk 7 7 ppm/ C
Coefticient
Gain Monlineanty 100 < AyoL = 2k 1 1 ppm
ViNCM Comman:-Mode Input 110|212 £10 |22
Voltage Runge
vo Output Voitage Ry > 10ki2 10 |12 210 212 v
Vg Supply Voltage RHange 15 118 |15 118
Guard Voltage Ertor |10V ~ Vo< +10V 210 | 100 £10 | +100 my
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DC Electrical Characteristics (now 21 iContinued)

LHDO3E LHOO38C
PARAMETER CONDITIONS UNITS
_ MIN | TYP | MaX | MIN | TYP | max
CMRRA Common-Mode Vi = 210 Ayep =100 94 110 86 | 110
Rejection Ratio Ayey = 1000] 114 | 120 106 110 .
d
PSRR Power Supply BV < AVS < 16V [Ayep 4100 | 84 | 110 84 | 110
Fejection Ratia | BvEL #1goal 110 120 100 | 110
10sc Output Shoet Ta* 25°C \:\\ / :; 5 |20 [s2 |5 210
Circuit Current g W N e’ a ik
i Supply Current Ta= 3 — : .;5 20 16 | 30
Ay DIFF  Input Resistance AycL = 10007 B [ LA
Rin CM Common-Maode Input ‘ﬁ ™ 1 G
Resntnc \\&;‘:«
RouT Output Resistance m:}m 1 mil
AC Electrical Characterisf \
PARAMETER DAY 1 ONS YR | uNITs
] ; D
en  Equivalent Input Noise Voltage 0.2 Wpp
en  Equivalent Input Spat Nose 6.5
Volt 6.0
o =5 nViHz
6.0
BW  Large Signal Bandwidth 16 kHz
5¢  Slew Rare 0.3 Vips
" Settling Time 10 0,01% 120
“10V Srep BO B
| F-% A +10V Step 60
iy e Ve PP Ve
I 1000 13 cEd
n Equsvalent Input S:m pASHE
MNoaze Gﬂ:-ﬂt
[ J
Note 11 The e I ol s, (v dikec b " in excesy of 21V,

Input current thould be

MNots 2: Unless uﬂm
femperature rangs

"€ va +125°C for the LHOO3E and -26°C 1o +85°C for LHOOIBC,

noted theie specilications apply for Vg « 2 15.0V, pin 15 connected (o pen 1, pan

16 connected 10 ground, over the

OBE00HT/8E00HT
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Precision 42 Digit Single Chip
cy.3 mRYe A/D Converter
“ I. ,// - |
AL DESCRIPTION
7135 precision ASD converar, with its
0 output and digil drivers, comoines dul-
reliabality wath 1 in 20,000 count accuracy
lor the visual display OV/DPM market.
ila capability, autc-zero and aulc-polanty
wilh true ratimetne oparation, almost ideal
true diftarential input. All necessary
tained on a singla CMOS LC., wilh the
dnvers, relerence, and a ciock,
brings ogeiher an unprecedenied
igh sCocuracy, versatility, and Ifrua econoem;.
uto-2aro 10 bess than 10uV, zero driftof
t bias cufrent of 10 pA max., and ?
than one counl Tha versatility of =
outpuls is increased by the addition of 3
allow it 1o oparate i more Sophisticaleq
syster STROBE. OVERRANGE, UNDER- g
! and BUSY lines, making i possible 1o
10 @ microprocessor of UART. 3
AN E
s M wo— {3 e Hars | i 8
i E]
- : e 3
AR F B
oot § TS ' 19999 §
Arhad _] = E
i i 3
L . | %
i L] 11 ,ﬂ
=
= : vin o
L [y o
E’I}III £
‘ - —— 4]
P UETY El AP :
Iai (s i | | [ =
ORDERING IEDHII&TIOH PIN CONFIGURATION ;.
Ternp. Aange | Order Parl # E
Nmas H-P'InGE.FBIP 0'C 1o +70"C | ICLT125CH g
7T135| 28-Pin Plastic DIP | 0*C 10 +70° C | ICLTV35CP1 §
[
L]
=
]

& Copynghl 1980, e, bne., All Fsghts Resarned

@ A G- T AEET

. EEE  EE o0-ES-00 RS D06- 35671



ICL7135 INTERSIL
ABSOLUTE MAXIMUM RATINGS

Power Dissipation (Mol 2) Supply VOIlage V™ ... . ..o inreeeenn, BV
Plastic PACKBOE ........ccoveieivnnrnnnnnnn. BO0 MW Analog Input Voltage iaither input (Note 1) ... V' 1o V"
Operating Temperaiurg .................. 0"C 1o 47 Raelerance input Vollage leither input) _......... V' o V"
Storage Temperature ................ =85°C ] BPUL ..ot evrsan e (End BONT
Lead Temperature (Soldenng, 10 sec) ....... 5 | ]

Moe 13 Inpul My (5% il ted 10+ 100A.

Mole 2 Dissipation rating assumes dewice cHrial Baard.

COMMENT: Siresses above (noss kslea . s parmanent damage 1o ihe dewces. This o g sthess
raling onily and funchionsl operaton of Of any athar % hose i n ihe op of ine

ICLT135 ELECTRICAL CH
Via+ 5V, V" = =5V, Ta=25*

penoas may allect Oevice rehstslity,

o n—

CHARACTERI - TYP Max | uNITS
A Zero input L 0.0000 | +0.0000 | Osgital
N : I - Reading
A Ratiomairic Aeadin ! \ - +0.9999 | +1.0000 | Digital
L : L E Reading
o Linaarity over = Full o= Dhigital
G lerror of reading | —_ s 0s 1 Count
best straight linai 5 —a A5 ¢ b Estar
Difterantial Linearity A \
idifternnce _ ‘ %‘:“ -5 o LS8
case step of agj e ey \
and ideal stepl ‘&“Lj"“ 5
Roligver error (DiHeranss n i'.ﬂg' - Digital
reading for equal posilive & AddTg Ll - 05 1 Count
negatve voltage rear full L Erroe
iNote 1) | Noise (P-P vaiue nat -@fi =
INote 21 | excesded 5% ol limal — | 2.000V 15 av
Leakage Current &l Input s B 1 10 )
Zaro Reading 3 =] 05 2 WV C
Scale Factor T e e —
Coalliciant {J) 2 5 ppmtC
i
Lva Clack in, Fig. 2 =0 m 002 a1 i
Vi = +5V ‘ 0.1 10 uh
o = 1.6ma 025 Q.40 W
o u w ! 2.4 2 v
] |
P | - : jﬂ v
o u
I'r
Tl s
AFs — =
L ol ‘ ["]
[ =0 : A
P lg=0 08 ao
L
Y vs, Clock Freq = 40 pF
Clock| Clock Freq. INote 4) [+ 2000 1200 kHz

Mote 1: Tented in -1/ gigit (20,000 cound circuil shown in Fig. 1, clock Irequancy 120kHE.

Mote & Testeo wilh & iow GieiecIfi BSOIBIION iNtegratng capacilor. Ses Componant Sesection Section.

Hois X mwwmumnﬂrcﬂw-w--mmmmmmwu
shaorh iha higher lsaiege of the ICLTI35.

Hole 4: MMMhnnmm““MNMIdmmhmmu“
Cloch Frequancy” bekgw (of limitations on the CIOCK INEGUeNcY BAGS in & sysism.

2ol W0
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mMiefl A.-1  doyanismadoumaAt daly o
pomplivoanansu lvklon Tvam

-

A9

A1

TENF. EXCITATION SUPFLY (VLTS
E _____
TESTE | TEstz | TEsT3
v V. v
10 | 12047 | 1208 | 12049 | 120087
15 | 12048 | 12048 | 128 | gzoose
20 | 1z.4e | 1247 | 14 | 1z.ean7
35 | 12.647 | 1neer | 12047 | 12047
WOl 12047 | 12.085 | 12086 | 12,0483
5 | 12046 | 12.048 12,085 | 140828
| 146 | 1zeis | oazos | izl
5 | oazes | e | s | b
50 | amess | oazess | ozoas | 1zl
55 | az.084 | snesd | 1zod | 97,04 I
60 | 13 | a3 | osnoss | 12,043

INYY3

R9NIY

£

QL. G0

W

15 0

W HE )R

BDYRLAEHAN SYRdOUMIAT RN 1 L B A

v A TSt
GUTPUT VOLTASE Kos-
i LINEARITY
VOLTS X 1
F.5. F.5
0 e |0
112 S.TMBT | 00059
) 2224 142875 | L0007
1728 | .33 17,8448 | 00176
ILESTIE | a7 7285435 | -.0028
.554 57431 | 002
6672 28 | 00382 |
7783 9T | -0 |
JBE3S 0571065 | -.0008 |
10T | 5142872 | .0000S
LAY | ST.435% | LT3
12231 | e2.BSBA¢ | .0013Z
L343 | BB.STIIE | L00IS1
1.M55 | TAZEER | .0NZSO
1.5567 | ®0.00306 | .00308
85.71429 | L8878 | €512 | -.00MS
142767 | -.0009
104256 | -.0003
| o

90T




nsnafl AL -3 i'nqgnm TNRADUNRUDAgEEH

= n A
bl | ™1 |

YoyAN SYRROUIT ALARNA LEL LAY

TR L US LU fouiuBrRorlRBS L ROy

Ufuinme
Hewlett Packard 34658
P RESDINS | DIGITAL DISPLEY
ITFUT OF SIGHAL COMDITIODNER (NI [EF J4ESHI READING
TEWF, V. v,
c TEST) TEST2 16513 0, 0500 0. 0060
Y. V. Y. R R
0,059 0. 0559
1 .00 06 8 w3779 6.377%
15 =7 -.50 -8 @, b £, $00
2 -1.70 -1.80 -1.78 0,166 1. 1064
25 7.4 -2, 3.7 12091 1. 2061
L -3.80 -3. 70 -1.40 ¥, 3000 L300
35 -5.18 -5.30 -5.00 " 1,403 §, 4001
[ -k 4D -6.30 -6.30 B33 1 15601 1.5002
45 -1 -7.60 -7.50 7.0 ] b e V5007
50 -5,00 510 -5, - o/ LT 1. 7001 17002
s | -ihed | -6e.70 -:-:-é ] ﬂ V] EI VI s w ! ’lm 18003 18002
oy | -lnm | -tz | -12 o D A3l d | : 15000 15861

RIANTUNNINY 1Y

LOT
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M1593fl A5 Bayani snadouMANES sng gamgRunsnnm

1. 99530
1.99543
1.99553
1.99377
1. 959600
1.95687
1.99710
1.99782
1.59807
B4 1.59837
S SIS R 1.59871
e

i¥

AULINENINYINS
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ASSAB 705

Constructional steel

APPROX. ANALYSIS, %

NEAREST STANDARDS

CHARACTERISTICS

MECHANICAL PROPERTIES
AS SUPPLIED

SIZE RANGE

6511, 65
lllﬂﬁ&k n 1 1&*‘&_
AFNORg & 47 ] 35WC06. .
JIS G F FFF SNEMBN S N N
SIS AV 7P NN
ASSAB IO vith good hardenability

,‘\\\ N

5‘3' ‘u !

also igfheagie g ﬂ" b .‘ ah lhwiih best toughness.
As stBncafe A8 t and tempered (tough
hardene e ‘;‘ \ equired. It can be oil hardened

Iun h :i. den nq and can also be nitrided
'800—650 Vickers.
cut can with certain precautions

kg/mm? 45 TSI)
B0¢~1 10 kg/mm?, 57—70 TSI)

i siengh O 0 :.:2..‘*3'“’*
f ﬁﬁ'@WW‘S’WWﬁ”’T‘

Y

ASSAB 705 is avullvh in a large mﬂb&r of standard sizes:




ASSAB 718 Properties

Physical data

Pre-hardened tool steel Hardened and tempered to 290 HB.
Data at room and elevated temperatures.
Approximate [ Si |Mn| Cr| MNi | Mo
analysis % 035 (0307|1807 |03 Temperature
20°C 200°C 400°C

Standard

m- - mﬁ
Soniation AlSI P20 (E8°F) (320°F) (7S50°F)

7800 7750 7700
282 280 277

Dalivery Hardened and tempered to
condition 270—310 HB

| expansio
ASSAB 718 is a vacuum-degassed i

Nickel-Molybdenum-zalloyed steel .
plied in the hardened and tempered c
offering the following benefits -

127104 | 13.6: 104

T0x104 | 7.5x10%

O No hardening risks
O No hardening costs
O Time saving, e.g. no waiting for heat
O Lower tool cost

(e.g. no distortion to rectify, onl

205 it
205 L6

ing sequence)
O Modifications easily carried out
0O Can be subsequently nitrided i
surface wear resistance or locally,
hardened to reduce surface damage

20 400 18 500
200 000 185 000
12 960 11 980
290104 | 268104

ASSAB 718 is characterized by

O Good machinability

O High purity and good hamogeneity
O Good polishing properties
O Uniform hardness in all dimensiofs

#!

ples wera taken from a
ofifg direction) 25 mm (17)
fter hardening and temper-

|

Heavier sections are supplied nre i
which offers the following sdvantages compa
to un-machined material: 4

O Saving of weight

Tes Tensile Yield ;
O Mon-decarburized surface ¢ F-" Iumﬂ- & Neeseons mﬁﬂn:"l: |0ﬂ9&-
O Exact nominal measure L fpg.2 farei
O Less machining ct- kK R

O Absence of scale minimrq machine and tool
wear

RRB|[ Rl

QR8N T0] A B b EIRRE

111
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TEW 6582 (34 CrNiMo 6)
Alloy High Grade Steel

DIN-Mat. Mo. : 1.6582 olybdenum Heat Treatable Steel
Chemical Composition | |Cr. jMo |Ni
{in %) g r

1504010 4 361%0.035|1.40.1.70 [0.15.0.30 [1.40-1.70
MNearest Standard
Specifications

110 )

Application driving axles, eccentric shafts,

Bel with high tensile

I0f a8 Well as quenched and
condition no further heat treatment

:
==E 1) Siem ﬁ’ﬁ“ﬁ R
SLERY sl T




3
TEW 7225 (42 CriVio 4)
Alloy High Grade Steel
DIN-Mat. No. 17225  Chromium — Molybdenum Heat Treatable Steel
Chemical Composition |P |S | Cr | Mo -
{in %) 20 | <0.035 | <0.035 | 0.001.20 | 0.150.30
Mearest Standard - SAE \
Specifications . BS M40, En 19 A
Application rankshafts, pinion shafts and
steel with high lensijle atmglh
. n as well as quenched and
-' dition no further heat treatment
Y ' :
Mechanical Reduction | !mpact
Properiies of area Energy
z Ky
% J
{valld for longitudinal min. min,
specimens 1)) :
40 4
45 41
50 41
&5 41
E’ 41

"'JJW]'WIEV]@EI
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ELECTREHIC WETEGHTHETER READING (XB.) ER READIRGITF.S.)

WETGHT TEST | TEST 2 TEST 3
KB,

TEST 3 AVERAGE LIH. PEAT.
TF.5. |TF.8. | IF.5.

INCRE. DECRE. | INCRE. BECRE. |IMCRE. DECRE. DECRE. | [WCRE. DECRE.

f——

42 0 03| 0| -03| .0
.80 5.0 ses| | .| .
o84 | 10,05 T.8e] 5| .| .0
18| 1571 isee| .ul .3 .m
: 9.8 | 2.5 1| 5| S| L6
| 5.9 B3|y un| n| m| .
9,04 | 30.3% 99| 3| .5 .
W 353 | w7 .m
39.80 | 80,36 I9.ee| 3| .50 .o
M| 4533 we| 13| e ..
Woe | 508 sem| .m| e .M
.75 | 5.3 s.78| 3| 5| .S
e 5975 | s0.06 5978 e w0 | 0w
21l .78 | 8502 sTr| 2] | L3
v 5%.78 [diM.0e 77 | T eTe| 03| 30| a2
74.79 | 75.06  T4.Tb 05 .7 | 7505 sl S| m| ..
79.78 | e 7977 | B0 To.TT | moe3 Temr| .e3| .| .
ﬁ“ﬂmxas ge.98 sb7r| -.02| .m| .02

9 Yo : J5 | e sn7z| -] | .03

§4.93  9LHA | TSI TAT0 | 9493 TABL | -.07 iy } 3

L 8 it 0 [ o 3
1000 | 1018 WAl 1025 e 9z
060 | 0T 190 WIS 1985 | WM I
W00 | 3078 INEI| Tode  19RA | 33T 19T
1000 | 4048 T9TE | WOGE TR | 044 T
Woo | Fe0 4978 | S0eT 4999 | WS 99
BO00 | o070  G9TE| BDTEF  H99S | A0MY T9e
To0¢ | TOTA  B9T2 | TOTE  TeOO | TOTI
B0 | BATIT  TYMD | BOTZ 7RO | BOLS
Wee | TOE4  BYTE | POES BB | 90SH
000 | 10058 9964 | 10058 7959 | 10043
B1000 | LEO4Z 10960 | 11046 10955 | 11040
12000 | 12028 11953 | 02034  Li944 | 12025
I3000 | 13022 12956 | 13020 12942 | 13017 1
14000 | 18006  E3964 | D4013 13749 | 14002 17MME T,
E5000 | 15008 14938 | 15004 14945 | 15004 T304
Legll | 18082 1595 | 15998 159G | 16042
im0
L0
19000
26000

STT



ELECTROKIC WEIGHTMETER READING (KE.) SHmeHAL 0 FLECTEMIE G READING 1TF.5.)
TEST : - = F NON-  JHYST. RE-
NEIEHT TEST |1 TEST 2 TEST 3 AVERREE LIN. PEAT.
‘[E' _— ~ | IF. 5 iF.5. IF-i51

INCRE. DECRE. |DMCRE. DETRE. [IMCRE. DEERE.

o o 3 0 I3 ] 7
LU L 764 | 1028 T | s T
2000 [ 2031 197% | H3s 1984 | 2035 1969
Weo | Iosl 991 | IE 2985 | T044 3002
4000 | 4049 T9ET | 4053 3989 | 4054 406
J000 | G058 4993 | G065 4THD | G068 TO00E
&000 | BATZ  BORD | BOFT YWY | MY EDIL
TEOO | TEE4  AFBO | TOTS 69T | TOTl  BTHY
BOOG | BOSA TG | BRTI  TRIS | BO&Z TG
000 | 4T BYSS | 05T 99T | WSA BRR

10000 | BON45  99NT | MedGZ  9RAE | I0OSE  TES
[igeo [ LEEST 10831 | L1044  DORG0 | [NOMAS  IN9ST
12000 E2032 IS5 | 1B L1954 | IR0 11YRD
(3000 | 13026 12934 | 13030 12958 | IWE 195
0% | 15020 E3RE | 1M2B 15960 | 1R0ZT I3RS
15000 | ESOE1 14932 | 15008 14%e4 | 105 1496l
16000 | 16045 5935 | 16011 15956 | 160MR )

I7000 | IT0GL  EESST | 173 1BRET | 1TOAQ
1B | 17993 AT93F | 79T L7961 | 1B0d3 |
15000 | f8%E@ RETAD | IBRBY 1B94D | 1B99T |1
20200 | 1997 1RO9W | 1TRYT ITYMT

1931 37.88 o3 4 {7

L L .21 48 03
b N O 1 S 1B A5 0
.73 | 8505 MY N - A0 03
b9.74 | TLI2  B9.TH A2 . o

20.08 .15 b | o2
2500 BATE A2 o2 2
ﬂl m: qq ﬁ- ?s a '}I " ?ﬂ' -tﬁ_

4 ‘H "7

’SEEH '.I'LEH ?5 10

L 30

AT g "'! ﬁ ?ﬁ

]'453

"H- T4

Ijl.l 'f

PP

REMARE: BDAMAL. =MORMALITED , FOMLIN. = HOML

"J'

INCRE. = ISCREASING , DECRE. =

91t
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ELECTROWIC MEIGHTHETER REARING (KB.)

HORNAL.

=

- < _1

A
Ak

&

04 T,

TEST TEST =
WEIEAT TEST | TEST 2 TEST 3 HEIE
K&, IF.5.
INCRE. [EECRE. | TWCBE. DECRE. |IMCRE. DECRE.
0 % E 0 13 0 in {
1008 | 1028 8| 1055 986 | 1032 §Th
000 | 2036 ITR4| WAL 1979 | NIB 1968
000 ) I IMOZ | 3038 I9EY | 304 W
4000 | 4048 4008 | M2 39RO | WS4 002
G000 ] Wb ATV | S0M5 4%k | SOME  SON4
G000 | BOK0  BODS | BOEL TWE | M0TE BT
Ted | TREE B9 | TOSB  6SEL | TOT3 &9WT .
go0e | BOTE TR BOB4  TIRO | BOTE 77| 40.00
e | W0 BYTE| F063  BUBA | 085 BIES| 45.00
10000 | 10068 9987 | 1MST 9965 | 10057 9969 | _S0.
11000 | 11058 10988 | MIOGE 10983 | 11050 10967 |4
12000 | 12080 1198A | 12040 11972 | 12043 11949 |
17000 | 13080 12990 | I303F 02978 | 1M03S 1T
(4000 | 14028 13970 | 14023 13959 | 1M02% 13947
15000 | 15006 14964 | 13011 14957 | IS0I8 14509
Lo | L6008  E5%EG | LG 15942 | 14008 :
IT000 | 17000 B6%60 | 16993 16944 | 17002 1
18800 | 17994 D794 | 17987 Q7947 | 17992
i9000 | 18988 18950 | 1B981 18935 | 18992
20000 | 20000 20000 | 19990 19990
REMARK: NORMAL. = KORMALTIED , MORLIN, =
IHESE. = INCREASING , DECRE. = , F5.

L™

\
1

TROE TH.BZ| TR0

o

wen i
j 3

L R

74,82
Botd  79.75

‘/ VR 20000 ATansi

GHTMETER REABINGIYF.S.)
WOR-  (WiST. | ReE-
PP, TEST 3 AVERAEE LIN. PEAT,
.5 (5. | IFS
INCRE. DBECRE.
o5] .0 Les| 0| -5 | .00
e8| 5.0 s | .m| .3
794|108 998 | 8| .m| .03
ws|sn ua| 2| 5| .m
o000 | 0 2| | .u| .5
M Bsw|ne nel| om| ml| ..
3 0.0 |3 29| 3| ul .
537 My |mn | .mul ul| .m
0.3 3.9 | wx smer| | 3| .3
5.3 wn|en wse| |l el .w
y mes | 0.3 ser| Jn| o.m| .08
se.t | S5 seme| @ .w | .3
985 | 0.3 S| .| .u| .m
oe.88 | 6519 et | .19 .m| .
5954 a5 e as| | .m
;.m 485 7509 meEs| 09| .m| .2
}rnz g4 Te.Be | e | | .m
Wﬁ‘m‘i: B5.01 sem0| .ot | .| Loz
897 enme| -3 | 9| Lol
w97 .8 w95 e | -0s| | .03
w,im in.m 100.00 | 00| .| 00
A T S| | L9

LTT




ELECTRONIC WEIGHTYETER READINS (5. NORHAL. | CLHTHETER HERDINGITF.S.)
TEST TEST - WoN-  |west. | Re-
VEIGHT |  TEST I TEST 2 TEST 3  [MEIGHT €' TEST 3 AVERRGE | LIN. PEAT.
5. I, S ¥.5. |5 |1
INCRE. DECAE. |IMCRE. DECRE. |DNCRE. DECKE. DECRE. | INCRE. DECRE.

il 5. Bf L wl-a -3 ol w0 05| w00 08| w0
oo | 1oz %R | tom 982 | tee 9 | s oes| 2| .| .m
2000 | 2026 1974 | 203 1980 | 2 199 ves| o 87| .| L@ | .oe
300 | W32 T2 | M3 2| MW 265 83| 1506 1086| L6 | .3 | .o
woo | %034 394 | se2 M| wm .82 2008 1983 8| .35 | .o
5000 | 5080 4% | SOAT %5 | 3B 494 we|mn wes| .a| m| .m
6000 | 608 S92 | 6055 S99 | 6M5 595 w6 0.5 w8| 5| 2| .05
7000 | 7050 s%2 | 061 697 | 747 s%6l wee| mo mez| 2| 5| .0
B000 | BOSe 7968 | BOsY 7975 | Bose 794 wet| 0.3 wes| .| 5| e
5000 | 9084 B%8s | %71 esRl | sesz @M mes| o538 s | | .| o8
1000 | 10070 5ov8 [ 10es7  %eET | 10087 9e%a 9% | %35 | 5| .| .
10000 | 13086 10990 | 11057 10987 | 11059 tovew 97| B3z sas| | m| .
12000 | 12058 11952 | 12051 01997 | 12049 n1%em .9 | w07 W] | .m| .
12000 | 13048 12988 | 13063 12979 | 1mse 1297 491 | 852 sem2| ;2| | .
14000 | 1403s 13980 | 4033 13973 | w0z r3oes 518 48.50) T0.47e0 8| 707 | 7| m| .
15000 | 15032 14%m0 | 15022 14973 | 15015 14963 706 T4.90] 7542 7487 | TR0 7ees| tsas e 3| .| e
16000 | 16018 15972 | 16014 15964 | 16009 15961 | B0.00q BQ09 7%.06| B048 79.83 |mo.c8 7o.8e| w008 7ees| sl | o1
(7000 | 17012 1697 | 17010 16%ks | 17oes 1 s 86| B5.06 eeBe| .o6| .| .m
1e0o0 | 1800z 17984 | 1w 179se | 1790 1ﬁ : %mmwy ﬁ 00| .02 eveo| Lez| .z| .@
19000 | 12994 18950 | 1996 16934 | 13989 169qf | 9500 | A9T 9A.75| 9499 9478 | 9699 o475 | oave se7e| -02| ;| .m
20000 | 20000 20080 | 19998 19998 |1mo9n 199y 100,00 100800 | 100.00 1080 0000 w000| Lo0| L0 | .m0

3 RS =] FRENS Yr S SRR P | [

RENSRY: umm - WRNELIZED , ORI, - iﬁm DT, draTER b TN w| .5 | .o
'JECSE. = [ECRESSING , F.5. = Fmsmz el

= |NCRERASING ,

nifefrta 20000 Aiansh

8TT




3198 9.-5  soyauasHaM TNRADUTHAR LdRAMIMTM *mr.'!miu.lﬁﬁ'n 20000 Miansk

ELECTROMIC WEIGHTMETER READING {KG.)

7 ﬂ

TEET HOM- | HYET. RE-

WEIGHT TEST | TEST 2 TEST 3 TEST 3 HVERSGE LIN. PEAT.

KE. IF.5. |IF.5. | TF.5.
IMCRE. [EECRE. |INCRE. [DECRE. |INCRE. DECRE. BECRE. | INCRE. DECRE

o L 15 L1 I3 o 10 Lox) 0 o O -0 0

sed| s oees| | .m| .o
eo | s v82| .| .;m| .8
e | 1520 wes| o] S| .o
28 19.88 | 20.24 1986 .24 .m| .09
wes| s mae| .| .| .08
#e | v m2| 33| | .
e | m wmes| .| .w| L0
nelwnr »nr| 2l .| o
ool 508 aen| .el| | .m
wo | snas wm| sl | .o
se.72| 5500 sam| ou| m| .
se.72| so.8 semi| .8 .m| .
shed| 8504 eae9| | | s
s9.65| 10,02 eoem| 2| 3| .o
was| oz | | ;| .04
w9 w0l e | -l o ml| o.m
'mit.u B4.57 e8| -03| .m| .03

.68 | 89.9% go.70| -04) .| .

00| 1025 98| 104 60 | 108 768
000 | I3 I | 2T 1959 | WT6 19
J000| 3040 2970 | T035 965 | 084 T4
000 | 4050 JI9TE | 436 TR62 | WS T
S0 | G099 49T | SM42 494 ) S0eR  49T2
B000 | BOLT 59T | BOSZ  59EA | &OTR G978
T | TNEZ BTRZ | TOMT  BRED | TR0 BB
8000 | 8042  T9SA | B 7953 | BOSZ TR
000 | TO3a  BY4I | TA3T  BYI | 40 BTWD
10000 | 10G2F 9943 | 10026 994D | 10032 44
L1000 | 11026 10942 | 11016 10938 | 11026 10944 GaeReE]
12000 | 12018 14938 | 12013 L1960 | 12020 11944])
12000 | 13003 1293% | 13003 12939 | 13M4 1DTR
14000 | 14007 13943 | 14002 13978 | L4000 . 13930 89,72
15000 | 15010 14939 | 14998 14942 | 19000 14950| TE.00,| TE.M Ti.H Ta.02 7874

L6000 | L6006 15946 | L3998 1594 | 10990 133301 8OO0 =M. E? TE‘.I'
17000 | 17003 16947 | 16987 16936 | 14590 MR '-r
16800 | 1EA01  ITRSL | LT9ET - 19937 | 17988 b ¥

I9000 | EBSTE  1B944 | 1B%BZ 12938 : ?5 IH:I' 'H- 219 ﬂ' 'H.Elﬁ '?-iu LS AT OT4.RS BT =05 .14 03
0000 | 20010 DOOEO | 19RSZ 19992 el =] 09, 58 "' . I 00 0, 0 T L] O
g m IR Ik) akan) el (R
REMRRK: MORMAL, = NORMALITED , MOWLIM. = 1 ] Ll ! ! = LT 4 AR T I b MAT DN =5 A7 9

INCRE. = IMCRERSING , DECEE. = DE IE.F.E.=H.I1E.EI:H.E

6TT
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_ELECTRONIC WEIGHTMETER READING (KE.) |— CISTRnBIEHTHE TER. READINGEZF.5.)

, — WON-  [WVST. | BE-
g T E—

WEIGHT TEST | TEST 2 TEST 3 TES3. TEST 3 MERRGE  |LIN. BEAT,

A I¥.5. |%.5. |1F.s.

INCRE. DECRE. |IMCRE. BECRE. |IMCRE. DECRE. PECRE. |INCRE. DECRE.

o 0 3 0 3 L &
1000 | 1920 571 | 1025 b L CEL
HMed ) 20 19T | M3 197 | T 171
000 | 4 W74 | W e | WT BT
2000 | 047 JT0 | A7 I97S | AT 3973
W0 | ET 0 4974 | WE 0 71 | e e
b0OB | b0KD  TPBO | B0 5973 | MOSBE  S596b n
OO0 | FOTO  &9EL | TOS?  E97T | TOBE  AORM b
BOOO | BOTY TVB | BTG TOBL | BATA 79Tk WET | 0.3 MW -8 48 .
000 | G068  BFER | %085 BTEL | 905 8983 .87 | 5.3 WS o34 o3 Al
5
3

03 00 02 S - 0
LB W11 LB 12 B =] A3
TuBe | 10T RET 13 28 A3
.19 188 17 W3l A3
I19.87 | 20,23 19.57 « 23 b A3
TR MBS 27 Al M2
, AW e ;
WA EE W A3 M

SIRETHSS
-
< |

I
pr 3
282

10000 | 1G58 9958 [ 10058 995 | 10057 995l Y B 4907 | 93 W7 oL <l
LIG00 | 11050 10954 | L1046 10940 | 11049 10945 |SEGimn R i o ot i’ 54,74 | 55.25 .74 i | N s
12000 | 12080 10946 | 12032 10932 | 12008 11938 § i 01| a1y FELTR 1% L5 o4
13000 | 13034 02948 | 63020 12930 | 13000 12942 B L bL.T3 | 6515  B4TL =13 ) Db
PAOD0 | 14024 13950 [ 84008 13526 | 14024 13948 LS R i !|-‘!‘ T | M.10  £9.72 10 w37 9

15000 | 1506 14938 | IS002 14926 | 1045 14950 75.00.| 75.08 7469 | 7S.02 TAe4 | 7500 TRTT | 7507 Te.T0 7 5] 08
Tea00 SR L B T 04 33 0B
1706 fé ‘i 7] 8500 84.70 « 08 -3l «&8
1E000 9.7 BN - oI A7

19004
200

W QLM W] -0 .21 b

g.ﬂ'ﬂ' 106G, &0 ool 00 O

RN «8 32 9

0zt
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l.ﬁaﬁfn 5000 Mimnsu

[ . i
ELECTRONIC WEIGHTMETER READING (KS.) NDRMAL. Wi . OF @ EE&IBI READING(IF.S. ) s
TEST - TEET ] — — ;
WELEHT TEST 1 TEST 2 TEST 3 REIGHT _ y [ .\ e TEST 3 HVER®GE 2!'.5 . :FE}'l;.
‘E. TS E.E- ( ’ ‘\ \1\:\1": Em atn ol TN
IMCRE. BDECRE. |INCRE. DECRE. |IMCRE. DECRE, 4 I- FE. m \\i\ Iﬂ'.ﬂE IHCRE, ' I
0 0 ] ﬂ' 1 ] E W r " \a’ : \ o) .4 -W .-'ﬂ o =02 r”
0| 20 5| 25 w| 2 me| sy LT s e | 7| .o
R 1] 97 b 455 S04 BT 1008 7.9% | 10,13 9.95 13 A8 3
TH) 15k T44 755 T4 157 TR 15.%0 16,59 | 1514  14.94 14 20 04
100d | 1008 0S| 7 o495 | 1o 98] 200 | § H0.00 | 20,19 19.55 1% e « 02
1250 | 12579 1046 | 0259  1MS | 1280 1248) 25,00 (4N, T s A -1 «2h 04
1500 1513 1498 | 500 1454 1511 1497 30,00 02T 1999 | 3. M9 .| .29 A2
1 1763 IT46 | 762 1744 IT83 IT50] 35,60 T 3.0 | B3 IS.02 3 29 3
000 | 1T 1998 | M0 1993 | MaZ 1999) .00 050 005 | 400370 4000 ol 3l b
2250 | 236D M6 | ITRA MMl | D IMS| 4500 1528 44.98 | 45.27 ML05 .27 s 3
ZH00 | 2510 M9h | 2906 0 2491 | 250 ez "‘"l 30 49,57 | 50.24 ;:.‘H 12: 1] .E
Im zm 1?“ m Hﬂ' 2?55 }-‘I C,s A — i Fﬁ-_!xl!fj" b— s “'"—"' 5"-?‘2 E-IL -ﬂ -2 .H (]
3000 JHG O M2 | J002 0 90| IS i 9997 | 808 S92 .18 o 2b G
I | RS O3 T 3Ie | 33 1A B Bﬂﬂ BT | 45,17 B4 3 25 A7
S a0 1890 | 49 3487 | 302 TH.08  AF.ET | 0. 10 lr?, ﬁ"? 9% | M.02  69.E9 .12 I3 0
| I | s 3w | 75.00 ?5 N 74.B7 75 ™93 | 75.42 1.8% | 75.09 TE.% 09 A% W04
Enga | Tm IR0 e TS | I b 1 | 80.06  T9.08 o0 .18 «
L ¥l K47 A241 A28z N235 | 4245 ‘ ﬁi m ﬁ gfl 53’? BE03  8e.B9 03 14 L4
ﬁm “ﬁ HH 'H-“ 1“31 “ﬂ i} " i o B m-“ H.ﬂ '-ﬂl -i? .ﬂ‘z
e | ez s | um e .95 9. y M5 MG | Ny wmglan wm| 0| 4| .
G000 | 9995 4995 | 4990 49w [, G 1",‘ 0. LN 1. 100,00 N <O 00
] L ks
A 1N 1 | .. d

— i ——

12T
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ELECTRONIC WEIGHTMETER READIMG (KS.)
TEST
WETGHT TEST 1 TEST 2 TEST 3
E. .
INCRE, DECRE, |INCRE. DECRE. |INCRE. DECRE.
0 0 i (1] | ] -1
w0 3/ M| B W| ™ W
so0| S0 M7 | S07 4R | W7 4%
S| T TS| 0 MR| TRL TSR
1000 | 1012 1000 | 1042 1001 | 1003 1004
1250 | 1263 1251 | 13 1250 | 1S 1253 5.
1500 | 1505 1500 | 1506 1500 | 1516 1504 30.04
1750 | 1764 fT49 | 1763 LT49 | 17ES  47S2| 35.00
o0 | 2061 1995 | W01 1995 | 2012 1999 40.00
25| B M| e | med s
7500 | 2506  2e91 | 7508 M55 | IS0 MW
| S 2| Tsh T | ISk 7T NS
w00 | 303 299 | jood 2994 | o7 7995 | B
350 | 3253 3M2| 3S2 30| 316 Taes| &
00| 3502 W93 | 3500 3491 | IS A
S0 | S0 Im2| 3IS0 IM2 | IS4 3745
w000 | 4000 3991 | 3999 3991 | 40e3
A750 | 4248 4240 | a2as 4240 | 4254
4500 | 8497  semE | 4497 490 | a2
50| 47es  473B| s wTae
SO0 | 4995 4999 | 499 499k

\\\U//P 5000 Miansh

el 0F £ e LTI TER BEADING (1F.5.)

| won- |msr. | Re-
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