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Climatic category {IEC 60068-1) 55/155/56
Max. power at 25 °C Pog 200
Resistance tolerance ARWRy |£1 %, £3 %, £5%
Rated temperature Th 25
Dissipation factor {in air) St approx. 4,0
Thermal cooling time constant (in air) T approx. 15
Heat capacity Cin approx. 60 3
Aag Bocyinn AB/B Applications
_ Temperature measurement and
{2 K fa compensation
22k 3560 1,5 F
eatures
5k 3980 +1,0 . :
Favorable price/ performance ratio
10k 3950 £1.0 Rugged design, epoxy resin encapsulation
20k 4300 +1.,0 Leads: copper-clad Fe wire, tinned
100 k 4450 +1,0 UL approval (E69802)
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General Description

The LM135 series are precision, easily-calibrated, integrated
circuit temperature sensors. Operating as a 2-terminal zener,
the LM135 has a breakdown voltage directly proportional to
absolute temperature at +10 mV/°K. With less than 1Q dy-
namic impedance the device operates over a current range
of 400 pA to 5 mA with virtually no change in performance.
When calibrated at 25°C the LM135 has typically less than 1°
C error overa 100°C temperature range. Unlike other sensors
the LM135 has a linear output.

The output of the device (calibrated or uncalibrated) can be
expressed as:

T
Vouty = Voutr, X 3~
]

where T is the unknown temperature and T, is a reference
temperature, both expressed in degrees Kelvin. By calibrating
the output to read correctly at one temperature the output at
all temperatures is correct. Nominally the output is calibrated
at 10 mV/°K.
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Features Plastic Package
m Directly calibrated in °Kelvin
m 1°C initial accuracy available MO =
®  Operates from 400 pA to 5 mA
m Less than 1Q dynamic impedance
m Easily calibrated
®  Wide operating temperature range
m 200°C overrange 569808
® Low cost Bottom View
] Basic Temperature Sensor
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TABLE 1: PERFORMANCE SPECIFICATIONS

HIH-3610

Parameter

Condition

RH Accuracy‘”

+2% RH, 0-100% RH non-condensing, 25 °C, Vsuppy = 5 Vdec

RH Interchangea

bility +5% RH, 0-60% RH; +8% @ 90% RH typical

Humidity Sensor
RH Linearity

10.5% RH typical

RH Hysteresis

+1.2% RH span maximum

FEATURES RH Repeatability

+0.5% RH

* Molded thermoset plastic

RH Response Time, 1/e

15 sec in slowly moving air at 25 °C

housing with cover

+ Linear voltage output vs RH Stability

+1% RH typical at 50% RH in 5 years

%RH

Power Requirements

4 Vdc to 5.8 Vdc, sensor calibrated at 5 Vdc
200 pA at5 Vde

+ Laser timmed Voltage Supply
interchangeability Current Supply
* Low power design Voltage Qutput

e High accuracy

» Fast response time

o Stable, low drift
performance

¢ Chemically resistant

Vsupply = 5 Vdc
Drive Limits

Vout = Vsuppy (0.0062(Sensor RH) + 0.16), typical @ 25°C

(Data printout option provides a similar, but sensor specific, equation at 25°C.)
0.8 Vdc to 3.9 VVdc output @ 25 °C typical

Push/pull symmetric; 50 pA typical, 20 pA minimum, 100 pA maximum

Turn-on = 0.1 sec

FACTORY CALIBRATION FIGURE 3: OUTPUT VOLTAGE VS RELATIVE ] 427 fe—
HIH-3610 sensors may be ordered with a HUMIDITY AT 0 °C, 25 °C, 85 °C (0-168) «
calibration and data printout (Table 2). See order a5 ™3 N
guide on back page. ’ o 047
4.0 1,90 (0.373)
TABLE 2: EXAMPLE DATA PRINTOUT (0.075)
Model HIH-3610-001 354 l
Channel 92 s ‘h‘
Wafer 030996M 8 301 :
MRP 337313 =3 f \ 12,19 MIN
Calculated values at 5 V g, 251 | (0450)
Vou @ 0% RH 0.958V = 20
Vo @ 75.3% RH 3.268V > = _ +
Linear output for 2% RH é_ 154 o 3X 038
accuracy @ 25 °C 5 54 I_ (0.015)
Zero offset 0958V o 104 (0.100) 5.08 L
Slope 30.680 mV/%RH (0.200)
RH (Vaurzero offset)/slope 054+
(Vour0.958)/0.0307
Ratiometric response for 0 0.0 } } t }
to 100% RH 0 20 40 60 80 100 Hone ell
Yo Vouppy (0. 1915 t0 0.8130) Relative Humidity (%)
D $ . '$ " & & C "& " D=
04 "/ "C" % 1 @E= # 0 " @Y
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PERFORMANCE CHARACTERISTICS @ 5.0 + 0.01 Vdc Excitation*, 25 °C [77 °F] EXCITATION SCHEMATIC
Parameter Min. Typical Max. Units Excitation 5 Vdc Typ., 12
Null Offset 15 0 +15  mV Vdc Max.
Operating Force 0 - 1500 grams
Sensitivity. 0.1 012 14 mV/gram
Linearity (B.FS.L.)*" - +1.5 - % span
Repeatability @ 300 g - +10 - grams
Null Shift

25°Cto 2 °C [77 °F to 35.6 °F] - +0.5 - mV

25 °C 1o 40 °C [77 °F to 104 °F] - +0.5 - mV
Sensitivity Shift

25 °C to 50 °C [77 °F to 122 °F] - 55 - % span FS SERIES CIRCUIT

25 °C to 0 °C [77 °F to 32 °F] _ 55 _ % span 1. Circled numbers refer to
Input Resistance 40K 50K 60K  Ohms sensor terminals (pins).
Output Resistance 40K 50K 60K Ohms Pin 1= Supply Vs (+)
Qverforce - - 4,500 grams P!n 2= Output Vo (+)
ESD (direct contact, terminals and P!n 3 = Ground Vg (-)

’ 8 - - kV Pin 4 = Output Vo (-)

plunger) 2. The force sensor may be

* Non-compensated force sensors, excited by constant current (1.5 mA) instead of
voltage, exhibit partial temperature compensation of Span.
** BFSL: Best Fit Straight Line

powered by voltage or
current. Maximum supply
voltage is not to exceed
ENVIRONMENTAL SPECIFICATIONS 12 volts. Maximum supply

Operating temperature -40 °C to 85 °C [-40 °F to 185 °F] ﬁuérﬁqrg ISP?)\?:etl?ise)’c('i%T)?gd

Storage temperature -40 °C to 100 °C [-40°F to 212 °F] across Pin 1 and Pin 3.

Shock Qualification tested to 150 g 3. The sensor output should

Vibration Qualification tested to 0 to 2 kHz, 20 g sine be measured as a

MCTF 20 million at 25 °C [77 °F] differential voltage across

Solderability 5 sec at 315 °C [599 °F] per lead Pin 2 and Pin 4 (Vo= V2-

Qutput ratiometric Within supply range Va). The output is

Note: All force related specifications are established using dead weight or compliant ratiometric to the supply
force. voltage. Shifts in supply

voltage will cause shifts in
SENSOR PINOUT output. Neither Pin 2 nor

Pin 4 should be tied to

— ground or voltage supply.

Vg

PIN 4
V-0
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BPW34, BPW34S

* High photo sensitivity
¢ High radiant sensitivity
e Suitable for visible and near infrared radiation

_—
OSRAM ‘¥~

BPW34 is a PIN photodiode with high speed and high radiant
sensitivity in miniature, flat, top view, clear plastic package. It
is sensitive to visible and near infrared radiation.

* Fast response times

BPW34S is packed in tubes, specifications like BPW34.

ABSOLUTE MAXIMUM RATINGS

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Reverse voltage VR 60 Vv
Power dissipation Tamp =25 °C Py 215 mwW
Junction temperature T 100 °C
Operating temperature range Tamb - 40 to + 100 °C
Storage temperature range Tstg -40to + 100 °C
Soldering temperature t<3s Ted 260 °C
Thermal resistance junction/fambient Connected with Cu wire, 0.14 mm?2 RinJA 350 KW
BASIC CHARACTERISTICS
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Breakdown voltage IlR=100pA,E=0 VeR) 60 \%
Reverse dark current VR=10V,E=0 Iro 2 30 nA
. . Vp=0V,f=1MHz,E=0 Cp 70 pF
Diode capacitance
Vg=3V,f=1MHz, E=0 Cp 25 40 pF
Open circuit voltage Ee =1 mW/cm?2, & = 950 nm Vo 350 mV
Temperature coefficient of Vg, Eg = 1 mW/cm2, & = 950 nm TKyo -2.6 mV/K
- Ea=1Kklx Ik 70 HA
Short circuit current
Eg = 1 mW/cm2, & = 950 nm i 47 HA
Temperature coefficient of I Eg =1 mW/cmz2, 1. = 950 nm TKk 0.1 %/K
Ea=1klx, VR=5V Ira 75 HA
Reverse light current Ee=1 mW/VcFr‘n:z,si.\:IQSD nm, I 40 50 LA
Angle of half sensitivity (0] + 65 deg
Wavelength of peak sensitivity 7p 900 nm
Range of spectral bandwidth 0.1 430 to 1100 nm
Noise equivalent power Vr=10V, % =950 nm NEP 4x1014 W/Hz
Rise time Ve=10V, RL =1kQ, & =820 nm t 100 ns
Fall time Vr=10V, R =1kQ, & =820 nm t 100 ns




BPW34, BPW34S
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* High photo sensitivity
* High radiant sensitivity

* Suitable for visible and near infrared radiation

BASIC CHARACTERISTICS

Cut-off frequency

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Collector emitter breakdown voltage lc=1mA V(erjceo 70 \"
Collector emitter dark current Vee=20V,E=0 leEO 1 100 nA
Collector emitter capacitance Vege=5V,f=1MHz, E=0 Cceo 6 pF
Angle of half sensitivity © +10 deg
Wavelength of peak sensitivity hp 850 nm
Range of spectral bandwidth o1 450 to 1080 nm
Collector emitter saturation voltage Ee=1 mvl\'g(::mf’rri‘A: 950 nm, VeEsat 0.15 0.3 v
Turn-on time Vg=5V,Ic=5mA, RL.=100Q ton 6 Ms
Turn-off time Vg=5V,Ic=5mA, R.=100Q toff 5 Ms
Vg=5V,lg=5mA, R =100Q fe 110 kHz
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