
Standard ICs 

CR timer 
BU2302/B U2302F/B U2305/B U2305F 

The BU2302/F and BU2305/F are general-purpose ICs used in timers. The timer off time is based on the oscillation 
frequency that is determined by the external CR connected to the internal oscillator circuit. 
The BU2302/F is an ideal timer IC for applications in which the output of a device such as a battery charger is 
turned on for a given period of time. When the timer set pin (SET) is LOW, the IC is reset to its initial state. When the 
SET pin is HIGH, oscillation begins and the timer is activated. Oscillation stops when the end of the set time period 
is reached. 
The BU2305/F is ideal for applications such as sleep timers in radios and radio cassette players. When the timer set 
pin (SETB) is LOW, oscillation begins, The timer is set through the chatter prevention circuit, and the output is 
turned on and off repeatedly. 

•Applications 
Timers 

•Features 
1) Low power consumption because of CMOS pro-

cess. 
2) Wide operating voltage range of 1.8 to 6.0V. 

3) Output is Nch open drain. 
4) Oscillation frequency (time) can be set freely, us-

ing external CR. 

•Absolute maximum ratings 

Prameter Symbol Limits Unit 

Output voltage V D D -0 .3-7.5 V 

Power supply voltage VoilT -0 .3-7.5 V 

Power dissipation Pd 
500 (DIP8-T8) * 1 

mW Power dissipation Pd 
350 (SOP8) * 2 mW 

Operating temperature Topr - 2 0 - 7 5 

Storage temperature Tstg -50-150 

*1 Reduce power by 4.0 mW for each 1°C that the temperature rises. 
"2 Reduce power by 2.8 mW for each 1°C that the temperature rises. 
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•Block diagram 

BU2302/F 

BU2305/F 
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Standard ICs BU2302/B U2302F/BU2305/BU2305F 

• P i n descriptions 
BU2302/F 

Pin No. Pin Name Function 

1 
2 
3 

OSC1 
OSC2 
OSC3 

CR connection pins for oscillation; one or two oscillators can be 
used. 

4 GND Power supply pin (GND) 

5 TESTB 
LOW state is the test mode. In normal operation, this pin should 
be set to HIGH. This pin contains a pull-up resistance. 

6 SET 
Reset when LOW, When HIGH, oscillation begins, output is turned 
on, the timer is activated, output is turned off, and oscillation stops. 
This pin contains a pull-up resistance. 

7 OUT Nch open drain output 
8 V D D Power supply pin (VDD) 

BU2305/F 

Pin Name 
OSC1 
OSC2 
0SC3 

Function 

CR connection pins for oscillation; on© or two oscillators can be used. 

GND Power supply pin (GND) 
RESETB 

SETB 
RESETB SETB Operating state 

L L * Test mode 
The IC is not reset. Output is uncertain. 

L H 
* Initial reset 
The IC is reset internally. This must always be done when the power 
supply is turned on. 

H L 
* Set and reset operation 
Set and reset operations are repeated each time the SETB pin goes 
LOW. If the SETB pin is held LOW with the output on, the output 
remains on after the timer is activated, and oscillation does not stop. 

H H * Operating and standby states 
The timer is activated, the output is turned off, and oscillation stops. 

* The RESETB and SETB pins are equipped with a pull-up resistance. 

O U T Nch open drain output 
V D D Power supply pin (VDD) 
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•CR oscillator circuits 
470k n 

1800pF 

220k 0 

- • OSC1 

- • OSC2 

-O OSC3 

Oscillator circuit 1 

1MQ 
100kQ 

- • OSC1 

IOSC2 

220k O 
—Wv • OSC3 

± 8 

Oscillator circuit 2 

•Electrical characteristics 
BU2302/F (Unless otherwise noted, Ta=25°C, Vcc=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Operating power supply voltage V D D 1.8 3.0 6.0 V 

Quiescent current consumption IOD - - 0.5 fit A OSC is stopped 

Operating current consumption IDD - - 0.2 mA When circuit 2 is used 

SET pin rise time (Pin 6) tSR - - 50 ms 

Output pin rise time (Pin 7) tor 1.0 _ 2.4 MS Ro=10kQ,Co=50pF 

LOW output current (Pin 7) LOL 5.0 - - mA VOL=3.0V 

LOW output current (Pin 7) LOL 3.2 - - mA VOL=0.4V 

Output leakage current I I - - ±0.1 ju A Vo=0~3.0V 

LOW output current (Pins 2,3) lOL 0.3 - - mA VOL=0.4V 

HIGH output current (Pins 2, 3) LOH - - -0 .1 mA VOH=2.6V 

LOW output current (Pins 1 - 3) IlL - - ±0.1 pi A 

HIGH output current (Pins 1 - 3) LLH - - ±0.1 fit A 

LOW output current (Pins 5, 6) IlL - - 20 fit A VIL=0V 

HIGH output current (Pins 5, 6) LLH - - ±0.1 fit A VIH=3V 

LOW input voltage (Pins 1 - 3, 5, 6) VLL 0.0 - 0.6 V 

HIGH input voltage (Pins 1 ~3,5, 6) VLH 2.4 - 3.0 V 

Oscillation frequency fOFC - 1.17 - kHz Circuit 2, VOD=2V 

Oscillation frequency characteristic A f o r e - 10 - % VDD=2V, Ta=—10~60°C 

* The value for the oscillation frequency characteristic is the value for the IC as a stand-alone unit, using oscillator circuit 2. 
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BU2305/F (Unless otherwise noted, Ta=25<C, VDD=3.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 
Operating power supply voltage VDD 1.8 3.0 6.0 V 

Quiescent current consumption IQD - - 0.5 p A OSC is stopped 
Operating current consumption IDD . - - 0.2 mA When oseillation circuit 2 is used 
Output pin rise time (Pin 7) tor 1.0 - 2.4 YUSEC Ro=10kQ, Co=50pF 
Output current (Pin 7) lOL 3.2 - - mA VOL=0.4V 

Output leakage current II - - ±0.1 M A VO=0~3.0V 

Output current (Pins 2, 3) lOL 0.3 - - mA VOL=0.4V 

Output current (Pins 2, 3) lOH - - -0.1 mA VOH=+2.6V 

LOW input current (Pins 1 - 3) Iru - - ±0.1 mA 
HIGH input current (Pins 1 ~ 3) llH - ' - ±0.1 
LOW input current (Pins 5, 6) III - - 20 V I L = 0 V 

HIGH input current (Pins 5, 6) llH - ' - ±0.1 ma VIH=3V 

LOW input voltage (Pins 1 ~ 3, 5, 6) VFL 0.0 - -0.6 V 

HIGH input voltage (Pins 1 ~ 3, 5, 6) VlH 2.4 - 3.0 V 

Oscillation frequency fosc - 1.08 - kHz Circuit 2, VDD=2V 

Oscillation frequency characteristic Afosc - 10 - % VDD=2V, Ta=-10~60'C 
* The value for the oscillation frequency characteristic Is the value tor the IC as a stand-alone unit, using oscillator circuit 2. 

•Timing charts 
BU2302/F 

osc 

TESTB 

SET 

OUT 

Oscillation stopped state 

1 
Oscillation stopped state 

1 

t 
Output on 

t 
Output on 

Oscillation stopped state 

I ' 

t 
Output off 

"1 A reset i9 carried out whenever the IC Internal counter and OUT pin are set to the LOW level. 
*2 The output is set to OFF about 4,190,000 clock pulses (OSC3 pin) irom when It goes on (the SET pin goes HIGH). 
"3 The relationship between the timer set time (t) and the oscillation frequency [fosc (Hz)) Is as follows: 

T= i E k ^ W 
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B U 2 3 0 5 / F 

Oscillation stopped state 
Oscillation stopped state 

i I 

Oscillation stopped state 
Oscillation stopped state Oscillation stopped state 

osc 

RESETB 

SETB 

OUT 

_ r 

Oscillation "| Oscillation 

I 

i _ r 

t t i t 
Initial Output on Output on 
reset 0 u t p i j t o f f 

t 
Output off 

[Oscillation | 

— — th width 

i n i 

t t 
Output on Output off 

Output Is turned on and off repeatedly 
each time SETB is set to LOW. 

Output Is turned off when the set time 
has elapsed after it has gone on. 

"1 When the LOW level has been on for period tS after the SETB falling edge is detected, OUT changes. (tS: See "Precautions regarding use".) 

*2 The timer set time is equal to about 4,190.000 lock pulses from the oscillation circuit. The relationship between the timer set time [T (mln)] and 
the oscillation frequency [fosc (Hz)] is shown below. 

T = 1 
eoxfosc 

XZ22^mo5 ( J 
fosc 

*3 Initial reset: Always make sure an initial reset is carried out after the power supply is turned on. Please be aware that the initial reset does not engage 
when RESETB and SETB are both LOW. 

*4 th width: About 20 pulses of the oscillation frequency can be removed as chattering, but if the th width exceeds 20 pulses, it cannot be removed as 
chattering, and the output will be changed. 

•Circuit operation 
CR oscillator circuit 
1. Operation principle 
The BU2302/05 use a stable multivibrator CR oscilla-
tion circuit. The three stages of the oscillation circuit 
are composed of a circuit structure which includes a 
negative feedback loop after a positive feedback loop, 
as shown in Figure 1. 

INV. 1 INV. 2 _ INV. 3 

Immediately after the power supply is turned on, the 
electrical charge on capacitor C is 0. Consequently, 
the potential at © is Vss, and the potential at 
and © is Vss, Vss, and VDD, respectively. The third gate 
charges the capacitor C through the resistance R, and 
as this happens, the potential at point © increases. 
When the threshold voltage of the first gate is exceed-
ed, all of the gates are inverted. 
Thus, the potential a t ® is VTH + Vss, and the potential 
at © is Vss. Consequently, the electrical charge on ca-
pacitor C is discharged through the resistance R. 
When the potential a t © exceeds the threshold volt-
age of the first gate, each gate is inverted again. As a 
result, the potential at © is VTH - VDD, and at © is VDO. 
Capacitor C begins to recharge. Oscillation is main-
tained by repeating the above operation. 

Fig.1 
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1 -1. How the input protection resistor (Rp) works 
In the oscillator a voltage exceeding the rated value is 
applied to the first input. The CMOS IC may be dam-
aged by the input current flowing as a result of this ex-
cessive voltage. To avoid excessive current, an input 
protection resistor (Rp) must be used. 
However, if the value of the input protection resistor is 
too large, noise may appear in the resistor, causing 
chattering during the output inversion. 
Conversely, if the value of the resistor is too small, it 
will not protect the input from excessive current flow. 
Note also that the current flowing into the IC input 
protection circuit may change the oscillation frequency 
if the IC is switched. 
An appropriate value for the input protection resis-
tance is 10k — 500k fi. 

1-2. Design guidelines 
The following formula shows how to determine the os-
cillation period T for the third oscillator. 
(However, this formula assumes that when Rp ̂  2RT, 
the current flowing to Rp can be ignored.) 

Here, if VTH = 1 / 2 VDD, the oscillation period Twill be 
as shown in equation (2), Consequently, the oscillation 
frequency fosc will be expressed as the inverse of the 
oscillation period T. 
t = 2.2 CRT = 1 /fosc, fosc = 1 / 2 . 2 CRT • • • (2). 

However, if RT is made too small, the C M O S output 
current is saturated and the oscillation frequency is 
less than the calculated value. It is better to use a larg-
er resistance. 
An appropriate value would be RT ^ 200k 0 . 
This IC includes a CR oscillator and a 23-bit counter. 
The counter is composed of a binary counter which 
uses 22 bits. 
The relation between the timer set period and the os-
cillation frequency is as follows 

1 Set time (min) T = X222 
60 X fosc 

222 
4 X 15 X fosc 15 X fosc 

220 

Equations (1) and (2) are calculated based on a num-
ber of assumptions, and the frequency changes de-
pending on the actual IC and the CR constant, so the 
value should be determined based on experimenta-
tion. Also, when determining the precision, adjust RT 
using a semi-fixed resistance. 

As an example, the oscillation circuit constant for a T = 
60 minute timer would be as follows : 

220 1048576 
fosc = 

CT = 

15 X T 900 

1 

= 1.165 (kHz) 

(RT is set to 220k Q) 
2.2 X fosc XRT 

= 1773 (pF) = 1800 (pF) 

Thus, T = 60 minutes, RT = 220 (kQ), and CT = 1800 
(PF). 

1 -3. Oscillator circuit 2 
In the oscillation circuit described in 1 -1, the maximum 
amplitude of the oscillation level at point D is 2 VDD, 
which may result in noise being induced in other cir-
cuits in the system. In such cases, the oscillation cir-
cuit can be changed to a Schmitt trigger type. 

\ 
CT Rs 

RT 

INV.2 

INV.1 

INV.3 

- r t ^ 
Rf RsCyRf 

(A) 
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The Schmitt trigger circuit is composed of the INV. 1, 
INV. 2, and the resistors Ri and Rs shown in Figure 2. 
As shown in Figure 2 (B), the high level circuit thresh-
old voltage VTU and the low level circuit threshold volt-
age VTL cause inversion and result in the rise of the out-
put voltage V of INV. 2. As a result, the output voltage 
VOUT is raised at point A and operation is stabilized 
through the feedback resistance Ri. 

The circuit threshold voltages VTU and VTL of the 
Schmitt trigger circuit are given by the following equa-
tions : 

VTU = [ R S + R L ] VTH (2-1) 
Rt 

VTL = VDD - R S + R ' [VDD - Vth] 
Rt 

= [ R S + R ' ] [VTH ^ VDD] • • • (2-2) 
Ri Rs + Rf 

The relationship between the Schmitt trigger circuit in-
put voltage and the circuit threshold value voltage is as 
follows : 

VDD > VTU, VDD > [ R S + RT ] VTH (2-3) 
Rf 

0 < V . h , 0 < [ R s + R ' ] [V th - Rs 
Rs Rs + Rf 

VDD] 

(2-4) 

The circuit threshold value voltage Vth at its maximum 
is Vth = 0.7 VDD. When this value is substituted in the 
equation for VDD (equation 2-3), the following is ob-
tained : 

VDD > [ 
Rs + Ri 

Rr 
] X 0.7VDD ^Vth = 0.3—0.7VDD 

and it follows t h a t R s < 3/7Rt (2-5) 
In other words, the input resistance Rs must be less 
than 3 / 7 of the feedback resistance Rf, When this 
equation is not fulfilled, the dispersion of the CMOS in-
verter INV. 1 circuit threshold voltage Vtu may result in 
the circuit not operating. 

The equation for obtaining the oscillation frequency 
fosc of the CR oscillation circuit which uses the Schmitt 
trigger hysteresis characteristics is given by the follow-
ing. 

fosc = 
« R, R„ / VTL . . , VDD — VTU , , 

- C T R T [ ^ n ( ^ 7 ) + € n ( ^ )] 

The circuit threshold voltage Vth is 1 /2 VDD for standard 
values, but the actual distribution is 40 to 60% VDD. In 
CMOS logic, in general, the dispersion is in the range 
of 30 to 70%. 
Comparing oscillation circuits 1 and 2, the oscillation 
frequency equations clearly show that oscillation cir-
cuit 1 has a low dependency on the power supply volt-
age. However, please be aware that the hysteresis 
characteristics change as the power supply voltage 
changes, and this directly changes the oscillation fre-
quency of oscillation circuit 2. 
1-4. Oscillating elements 
The capacitor CT, which determines the oscillation fre-
quency, can be an inexpensive ceramic capacitor if 
absolute precision of the timer is not required. Howev-
er, use of a semiconductor capacitor with good tem-
perature characteristics is recommended. If ceramic 
capacitors are not used, a film capacitor with a nega-
tive temperature coefficient such as a styrole capacitor 
can be used. 
1 -5. Preventing abnormal oscillation 
To prevent abnormal oscillation, be careful to avoid 
applications in which Pins 1 and 3 are connected in a 
capacitive connection. 
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•Circuit operation 
2. Timer output circuit 
The timer output is through the N channel open drain, 
as shown in Figure 3. A PNP transistor with a small in-
put-to-output voltage differential is used as the power 
supply switching element. The current drawn from the 
Pin 7 output is the sum of the base current IB and the 
current which flows to Rz. The output leakage current L 
of this IC is very low, at ±0.1 {/z A). Thus, the range of 
Hz values can be calculated from R2 < VBE/IL. During 
actual use, however, the value should always be less 
than 100 (kC5). (When considering Ib, in consideration 
of the Iife dispersion and temperature characteristics, 
assume that IB is 2 to 3 times larger than it actually is.) 
R1 is determined by VDD and VBE, and is set as follows : 

Ri £ (VDD - VBE) 
hFE 

Icc ( 1 - 1 ) 

7pin V C C = V B E 

R1 

f r r 
T T 5 (mA) 
" ' Max. 

0.1 (jiA) 
Min. 

A W 

Ib= 

• +Vcc (3 ~ 6.0V) 

hFE=EBt tO 100 

wTo system power supply 
* lce=100 (mA) 

Fig.3 

As an example, assume that Vcc = 3.0 (V), hFE of the 
transistor = 100, Icc = 100 (mA), VBE = 0.5 (V), and Rz 
= 22 (kfl). 

R1 ^ (VDD - VBE) X - ^ 
Icc 

= 2.5 X 
100 

100 X10"3 

= 2.5 (k n) max. 

In practice, use a 2.2 (kO) transistor to assure that 
there is plenty of margin. 

3. Chattering prevention circuit (BU2305) 
The mechanical connections to a switch (lock or mo-
mentary type) that is used to start the timer create a 
short period of spurious output after it goes from off to 
on. This is referred to as chattering at the junction. In-
putting such signals as a digital signal results in many 
pulses where only one should exist. Thus, a circuit to 
prevent chattering is necessary. Although there are a 
number of methods, this IC takes 32 periods from the 
oscillation frequency counter circuit as a clock pulse. 
Using this period, which is longer than the chattering 
period, chattering is eliminated by using a D flip-flop 
shift register. For switches used in a set, either a lock 
or a momentary switch may be used. 

4. Operating voltage 
When using this IC near its maximum power supply 
voltage, the voltage must be prevented from exceed-
ing the maximum rated voltage when the power supply 
is turned on or off, or when power supply ripples or 
noise are present. A preventative Zener diode can be 
added to the power supply line as a way to circumvent 
this problem. 

POWER 
SUPPLY 

o — V W 
-Is 

ZD 777 

- O VDD 

Spin 
+ C 

777" ITT 

The circuit in Figure 4 is called a Zener shunt circuit. 
The current control R must follow the power supply 
current and be kept at a value higher than the allow-
able dissipation for the Zener diode. The value of the 
electrolytic capacitor for the shunt must be selected 
with consideration of the power supply current peak 
value and the pulse width. 
The following may be used as a guideline 

R : in the range of 100 to several k Q 
C : in the range of 10to 100 (/xf) 
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•Operation notes 
BU2302/F 
• Initial reset 
An initial reset must always be carried out when the 
power supply is turned on. The initial reset is done 
by setting TESTB to HIGH and SET to LOW. 

• Set pin (SET) 
When the power supply is turned on, make sure SET 
is in LOW state, so that an initial reset will be carried 
out. Then set the pin to HIGH before turning on the 
output. 

BU2305/F 
• Initial reset 
An initial reset must always be carried out when the 
power supply is turned on. The initial reset is done 
by setting RESETB to LOW and SETB to LOW. 

• Set pin (SETB) 
The chattering prevention circuit connected to the 
set pin (SETB) consists of a differential circuit (D-FF). 
To synchronize the OSC Pin 3 oscillation clock with 
the timed period, the restrictions shown below must 
be observed, 

Set pin (SETB) operating waveform 

ti to tr 

•Application example 

D 
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•Measurement data 

100k 

0.1 

V D D = 3 V 

T A = 2 5 1 C 

V D D = 3 V 

T A = 2 5 1 C 

V D D = 3 V 

T A = 2 5 1 C 

>> >> 

ft I ft 

1800 

J . 1400 
O z UJ 
O 1200 
Hi CL 
LL 

1000 

800 

F r e q u e n ;y m o d e s O S C -F r e q u e n ;y m o d e s O S C -

N 

Free u e n c y m< j d e Is OS C - 1 

1 .0 

f o s c ( k H z ) 

1 2 3 4 

VDD <V) 

Fig. 5 Rx vs. oscillation frequency 
characteristic (oscillator circuit 1) 

Fig. 6 Rx vs. oscillation frequency 
characteristic (oscillator circuit 2) 

Fig. 7 Oscillation frequency - power 
supply voltage characteristic 

Fig. 8 Current consumption -
power supply voltage characteristic 

3 0 0 

2 5 0 

2 0 0 

1 5 0 

1 0 0 

5 0 

0 

_ Y P P ^ E V _ Y P P ^ E V 

V D D = 5 V 

V D D = 3 V 

V D D = 1 V 

0 2 0 4 0 

T E M P E R A T U R E CO 

Fig. 9 Oscillation frequency -
temperature characteristic (circuit 1) 

1 0 0 0 

BOO 

6 0 0 

•E 4 0 0 

2 0 0 

V D D = 6 V 

V D D = 5 V 

V D D = 3 V 

V D D = 1 V 

1800 

j.1400 
o z 
UJ 

O 1200 
UJ £E u. 

1000 

8 0 0 

V D D = 6 V 

V O D = 5 V 

V D D = 3 V 

VDD«=1V 

0 2 0 4 0 

T E M P E R A T U R E (1C) I 
ui 

Fig. 10 Oscillation frequency- a> 
temperature characteristic (circuit 2) J 

tr 
o 

0 2 0 4 0 

T E M P E R A T U R E CC) 

0 2 0 4 0 

T E M P E R A T U R E (TC) 

V O D = 3 V 

/ V D D = 2 . 5 V 

/ n 
V O D = 2 V 

/ n r 
V D O = 1 . 8 V 

1 2 

VOUT ( V ) 

Fig. 11 Current consumption -
temperature characteristic (circuit 1) 

Fig. 12 Current consumption-
temperature characteristic (circuit 2) 

Fig. 13 Output voltage-
output current characteristic 
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< 3 

V D D = 3 V 

V D D — 2 . 5 \ 

V D D = 2 V 

\ 
\ \ 

X \\ V D D — 1 V \\ 

3 15 

2 

VIN ( V ) 

I 1 0 -

Fig. 14 Output voltage -
output current characteristic 

Fig. 15 RESETB and SETB pins: 
pull-up resistance characteristic 

Fig. 16 RESETB and SETB pins: 
pull-up resistance characteristic 

•External dimensions (Units: mm) 

BU2302/B U2305 BU2302F/BU2305F 

9.9+0.3 

0.3±0.1 

8 5 R H fl fl 8 5 R H fl fl 
•N I | 
+l I 

(o I 
H H H H 

DIPS SOPS 
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Notes 

0 The contents described in this catalogue are correct as of March 1997, 
# No unauthorized transmission or reproduction of this book, either in whole or in part, is 

permitted. 
# The contents of this book are subject to change without notice. Always verify before use 

that the contents are the latest specifications. If, by any chance, a defect should arise in 
the equipment as a result of use without verification of the specifications, ROHM CO., LTD., 
can bear no responsibility whatsoever. 

# Application circuit diagrams and circuit constants contained in this data book are shown 
as examples of standard use and operation. When designing for mass production, please 
pay careful attention to peripheral conditions. 

9 Any and all data, including, but not limited to application circuit diagrams, information, and 
various data, described in this catalogue are intended only as illustrations of such devices 
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty 
that any use of such device shall be free from infringement of any third party's intellectual 
property rights or other proprietary rights, and further, assumes absolutely no liability in the 
event of any such infringement, or arising from or connected with or related to the use of 
such devices. 

# Upon the sale of any such devices; other than for the buyer's right to use such devices 
itself, resell or otherwise dispose of the same; no express or implied right or license to 
practice or commercially exploit any intellectual property rights or other proprietary rights 
owned or controlled by ROHM CO., LTD., is granted to any such buyer. 

# The products in this manual are manufactured with silicon as the main material. 
# The products in this manual are not of radiation resistant design. 

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the 
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance. 

• Notes when exporting 

» It is essential to obtain export permission when exporting any of the above products 
when it falls under the category of strategic material (or labor) as determined by foreign 
exchange or foreign trade control laws. 

• Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material. 


