Communication ICs

Pulse / tone dialer for telephone set

BU8307CS / BU8307CF

The BU8307CS and BU8307CF are large scale integrated circuits with a pulse dialer and tone dialer integrated on a
single chip. These products are capable of dialing in either pulse or tone mode, and can redial up to 32 digits.

@Applications
Telephones and cordless telephones

@Features

1

The chip includes both a pulse and tone dialer, mak-

ca, Canada, England, Korea, Taiwan, and Australia.

ing it possible to dial in either pulse or tone mode. 5) The Voo power supply voltage is independent of the
2) A wide operating voltage range enables direct pow- DTMF output level.
ering by line current. The voltage range guaranteed 6) There is little deviation in the frequency dividing for
for both pulse and tone dialing is 2.5V to 5.5V. the DTMF output frequency. The maximum on the +
3) Abuilt-in memory enables redialing of up to 32 digits. side is + 0.15%, and on the - side is — 0.08%.
Note: In tone mode, the memory itself uses one digit,
so please be aware that a maximum of 31 digits can
be redialed.
4) The chip conforms to the standards of Japan, Ameri-
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Communication ICs BU8307CS / BU8307CF

@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Power supply voltage Voo 7.0 \'J
Input voltage Vin Vss —0.3~Vpp+0.3 *1 \'%
Output voltage 1 Voutt Vss —0.3~Vpp+0.3 *2 \'
Output voltage 2 Vourz Vss —0.3~7.0*3 \'

T BU8307CS 600 *4

Power dissipation BUB307CF Pd 550 %5 mw
Operating temperature Topr —10~+60 C
Storage temperature Tstg —55~+125 C

1 Applied to the following pins: ROW1 to ROW4, COL1 to COL4, HS, MODEIN, OSCIN, 67%/60%, and LH/SH.
2 Applied to the OSCOUT, KEYTONE, and DTMF pins.

#3 Applied to the MODEOUT, MFMUTE, DPMUTE, and DP pins.

#4 Reduced by 6 mW for each increase in Ta of 1°C over 25°C.

5 Reduced by 5.5 mW for each increase in Ta of 1°C over 25C.

@Recommended operating conditions (Ta = 25°C)

Parameter Symbol Min. Typ. Max. Unit Conditions Mea;l:éﬁirp ent
Power supply voltage Voo 2.5 3.0 5.5 \' —
Oscillation frequency fosc — 3.579545 — MHz Fig.8
Oscillation frequency deviation Afosc —1.0 — 1.0 % *1 -
Key input time tkp 40 - - ms *2 Fig.8
Key release time tku 5 — — ms *3 Fig.8

1 Includes variation in the initial dispersion of the resonator, temperature, and voltage.

For more detailed information, please consult the manufacturer of the resonator being used.
*2 Minimum time to process a key input operation is 40 ms.
*3 Minimum time to process a key release operation is 5 ms.
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@CElectrical characteristics (unless otherwise noted, Ta = 25°C, Voo = 3.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions Mea;:‘gﬁirtnent
Operating current 1 Ioop — 0.27 0.5 mA Pulse mode, no output load
Operating current 2 Ipot — 0.66 1.0 mA Tone mode, output load of 20 kQ
Memory retention current IMR - 0.01 0.5 KA
Memory retention voltage Vvr 1.0 - - \
Input high level voltage Vi 0.9VoD — Voo \'/ Vpp=2.5~5.5V *1
Input low level voltage ViL Vss - 0.1Voo \ Vop=2.5~5.5V *!
Input high level current I - - 0.05 #A | Voo=5.5V *2
Input low level current I - - 0.05 HA Vop=5.5V *2
- ROW1~ROW4 ;
- - - — ins
Key pull-up resistance Rku 48 kQ COL1~COL4 pi Fig.7
. ROW1~ROWA4 .
Key pull-down resistance Rko 58 kQ CoLi~COL4 pins
Keytone sink current Ikt 250 - - rA gom:)zégv
Keytone source current Ik —250 - - MA goDD==222\5,V
Output sink current los 250 - - MA 33[:0233\{33
Output leakage current loika — — 0.05 #A | Voo=5.5V*3
*1 Applied to the following pins: ROW1 to ROW4, COL1 to COL4, HS, MODEIN, OSCIN, 67%/60%, and LH/SH.
*2 Applied to the HS, MODEIN, 67%/60%, and LH/SH pins.
#3 Applied to the MODEOUT, MFMUTE, DPMUTE, and DP pins.
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@Electrical AC characteristics (unless otherwise noted, Ta = 25°C, Voo = 3.0V)

Parameter Symbol | Min. Typ. Max. Unit Conditions Measurement circuit
Oscillation start time tos - 08 2.0 ms | tos=ti—t2 ¥
Key debounce time tos - 30 - ms
Output pulse rate 1 PR1 - 9.9 - pps MODEIN=Z (OPEN)
Output pulse rate 2 PR2 - 19.9 - pps MODEIN=H
Pulse break ratio 1 BR1 - 66.7 - % 67% /60%=H
Pulse break ratio 2 BR2 - 60 - % 67% /60%=L
Inter-digital pause MODEIN=Z (10pps)
1 HIGH tibp1H - 838 - ms 67% / 60%=H
Inter-digital pause _ _ MODEIN=Z (10pps)
1LOW toprL 845 ™S | 67%/60%=L
Inter-digital pause - MODEIN=H (20pps)
2 HIGH tiopzH - 469 ms 67% / 60%=H PP
Inter-digital pause _ _ MODEIN=H (20pps)
2LOW toeaL 473 mS | 67%/60%=L
Tone output time tMF - 101 - ms *2
Tone inter-digital pause tiopm - 101 - ms *2
Tone output cycle variation | Af - - 0.15 %
Tone output voltage, ROW Vor 144 178 216 mvVe.p
Tone output voltage, COL Voc 198 243 295 mVe.p
High-band pre-emphasis Pens 2.0 27 3.5 dB Fig.8
Tone output distortion DIS - 5.0 10.0 %
Pause time tPa - 3.6 - sec
Hooking time 1 tHict - 607 - ms LH/SH=H
Hooking time 2 thee - 84 - ms LH/SH=L
Hooking pause time 1 tHkPAt - 1.0 - sec LH/SH=H
Hooking pause time 2 tHkPA2 - 406 - ms LH/SH=L
Mute overlap time tvo - 1.7 - ms
On-hook time to 1 - - ms *3
Keytone frequency fir - 1193 - Hz
Keytone output time ter - 34 - ms
. _ _ MODEIN=Z (10pps)
Pre-pause time 1HIGH teptH 334 ms | 579 /60%=H
) _ _ MODEIN=Z (10pps)
Pre-pause time 1 LOW tep1L 340 mS | 579 160%=L
) _ _ MODEIN=H (20pps)
Pre-pause time 2 HIGH tep2r 168 ms | 679 /60%=H
. _ _ MODEIN=H (20pps)
Pre-pause time 2 LOW treaL 171 ms | a79/60%=L
Tone pre-pause time teem - 256 - ms | MODEIN=L (TONE)

*1 t1: elapsed time between application of LOW on COL1 pin and appearance

of LOW level at COL2 pin.

te: elapsed time between triggering of the internal division counter by the

QSCOUT pin waveform and the appearance of a LOW level at the COL2 pin.

*2 In normal dialing, a dial tone is output for as long as the key is held down. The minimum hold time for both tone output and
inter-digit pause, is 101 ms. When redialing, tone output and inter-digit pause are 101 ms.

*3 To signal an on-hook state, the HS pin must remain HIGH for more than 1 ms.

tos | ta

b
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@Electrical characteristic curves
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@Measurement circuit
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Fig. 7 DC characteristics measurement circuit
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ircuit ration N — N
@Circu operatio COL1 COL2 COL3 COL1 COL2 COL3 COL4

Keypad functions . _

[0]to[9] These are numeric keys, and dial signals are ROWIf 1 | 2 | 3 |ROWI| 1 | 2 | 3 | Pa
sent when one of these keys is pressed. mowz| 2 5 6 | rowz| 4 5 6 T

>, In tone mode, when these keys are pressed,
the corresponding DTMF signals are sent. In ROW3| 7 | 8 9 | ROWS| 7 | 8 9 R
pulse mode, if the is the first key to be - .
pressed after going off-hook, the redial opera- Rowa) * 0 il e 0 # H
tion is executed. The ] key switches the unit 3 X 4 (2 of 7) keypad 4 X 4 keypad
from pulse mode to tone mode.

When this key is pressed, a 3.6-second pause Fig. 9 Keypad matrix

is generated. It also serves as a “break pause”

key when redialing. DTMF frequency cycle deviation

This is used to switch from pulse mode to tone fStandard BU8307CS / BU8307CF
p » requency
mode. It also serves as a “break pause” key (Hz) Frequency (Hz) |Frequency deviation (%)
when redialing.
o . . N ) 697 696.41 —0.08
R] This is used in both redial and inhibit redial op-
erations. When redialing, it also serves as a Low 770 769.79 —0.03
“preak pause” key. 852 852.27 0.03
Pressing this key initiates on-hook operation. 941 941.99 0.10
1209 1209.31 0.03
High | 1336 1335.65 —0.03
1477 1479.15 0.15

Note: The frequency variation of the resonator itself is not included.
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Key operations 1: Off-hook

1: On-hook

(1) Normal dialing

1Dl to

After going off-hook, the dial data from the key input is
written to the redial memory, and the dial signals are sent
based on the specified mode (pulse or tone). There is no
upper limit on the number of digits that can be dialed. Key
input can also be entered during dial output. To inhibit
subsequentredialing, press the[R] key twice after the dial
signals have been sent.

(2) Access pause

1Dy [Pd B to

Pressing the |Pal key automatically initiates a 3.6-second
pause. Pauses can be stacked by simply pressing the
key the required number of times, each time being one
3.6-second pause.

During a pause, dialing inputis allowed,just as during dial
signal transmission. When redialing, if a pause is being
executed, it can be canceled by pressing the [P4, [T], or
[R] key during the pause. Multiple causes being executed
in succession can also be canceled by pressing the [P4,
[T], or[R] key one time during the cumulative pause.

(3) Redial
1R
1[#] (MODEIN = H or 2)
Redial is only accepted if the redial key is pressed im-
mediately after going off-hook. After going off-hook,
pressing the [R] key in tone mode or the [#] key in pulse
mode causes the last number dialed to be redialed. Key
inputis not accepted when aredial signal is being output.
After the redial digits have been transmitted, any number
of valid key inputs are accepted and transmitted. The re-
dial memory holds up to 32 digits. Redial is inhibited if
more than 32 digits are dialed in pulse mode, or more
than 31 digits are dialed in tone mode. In pulse mode, the
following can be written to the redial memory :[0] to [9],
and[T]. In tone mode, the following can be written to
the redial memory [0] to [9], <], [#], and [P4.
Further redialing is inhibited following completion of the
redial output by pressing the [R] key twice in succession.
Note: In tone mode, because one digit of memory is
used to store the mode, the maximum number of
valid digits available for redialing is 31.

(4) Mode switching (mixed mode dialing)

D4 to (or X)) to DJ (MODEIN = H or 2)
Switching from pulse mode to tone mode can be done
only once when in an off-hook state. Setting the mode
switching pin to the pulse mode (MODEIN = HIGH or Z)
and pressing the [T] (or [4]) key writes the data required
to switch to tone mode into memory.

In pulse mode, pressing the [T] (or <)) key while the dial
signal is being sent automatically inserts a 3.6-second
pause after all digits up to that key have been trans-
mitted, and all subsequent dial signals are transmitted as
tones. In this case, the <] signal is sent out as a DTMF
signal. Also, because the information required to switch
to the tone mode is written to the memory, mixed dialing
is possible when redialing. When doing this, the mode
setting will match that at the time of key input, regardless
of the position of the MODEIN pin.

(5) Hooking

TH]

This initiates the hooking operation. After the operation
has been completed, a hooking pause is inserted auto-
matically. If a dial signal is being transmitted when the
key is pressed, the dial sequence is immediately inter-
rupted, and the hooking operation is initiated. The hook-
ing time can be selected as either 607ms or 84ms, de-
pending on the setting of the LH/SH pin. Pressing the
key initiates the following sequence: off-hook — on-hook
(hooking time) — off-hook pause (hooking pause time) —
off-hook operation.

Internal state of the IC when the |H| key is pressed

(@ The input mode is reset, and the circuit goes to stand-
by state in the pulse mode.

If the MODEIN pin is LOW, however, the state is recog-
nized as tone mode.

(2 The line pointer is reset, enabling redialing.

(3 After the |H| key has been pressed, other subsequent
key inputis enabled. The hooking operation is not written
to the memory. While the hooking operation is in prog-
ress, the only key input which is not accepted is the
key. All other key input is accepted.
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@Circuit operation

Operating example: 4 X 4 keypad t Off-hook
{ On-hook
Item Key sequence Dial output Redial memory contents
Normal dialing (1) RHEEE 1234 [12][8]4]
MODEIN=H Pulse 20PPS
Normal dialing (2) + Q2314 1234 [1l21[3][4]
MODEIN=Z 1P121|?3e4 10PPS
Normal dialing (3) 12 T 3[4
MobEINaT t [1l213](4] S (TI]2]3](4]
Access pause + olRPJ2]3] g§1 23 [o]P112][8]
Gancel toRizE . | G20 [QIFAI2]3]
pause in progress NN 0. 123 ORA23E
=3.6S
to interrupt
Redial (1) + 2)3re | 1234 [2]3][4]
TlE‘ 3233 1234 m@‘z‘3132
Redial (2) s [fzfg--2fE | | 12323 s
+ Rl No output EZDSD nn
Inhibit redial (1) + 2B~ R[RlY 1234 ¢ O000O
B[R] pressed twice
tR No output O
Inhibit redial (2) +A2EE | 1234 234l
t RaRR 1234 iR RN
[RI[R] pressed twice
+ R No output 04
Mode switched + DE2MElE | L I 2 S3A 4 H2lTs3])4]
. ulse 3.6SDTMF
using [T] key t R 1 2 3 4 A2TMElEl
(MODEIN=HorZ) A
Pulse 3.6S DTMF
Hooking tH Hooking operation
A : Follow-on key pressed during pause
A Follow-on key pressed after previous input has been sent
Operating example: 3 X4 (2 of 7) keypad t Off-hook
{ On-hook
Item Key sequence Dial output Redial memory contents
Redial t 21814 | 1234 [l2I3](4]
(MODEIN=Horz) | 1 [# 1234
Switch modes using S|5E|< 1.2 % X ST
key T (2] PULSE 3.6S DTMF RRENRIEEES
(MODEIN=Hor2) | 1 H 12 # X R2TEX

PULSE 3.6S DTMF
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Fig. 10 (a) Pulse dial timing chart
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Fig. 10 (b) Hooking and redial timing chart
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Fig. 10 (c) Pulse — tone mixed dial timing chart
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Fig. 10 (d) Hooking and redial timing chart
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@Pin descriptions

(1) ROWI to ROW4 and COL1 to COL4

These are the keyboard input pins. They can be con-
nected to a 3 x 4 (2 of 7) standard keypad, ora 4 x 4
keypad. Key input becomes valid by either shorting a
single ROW input and a single COL input, or setting a
single ROW and a COL input to LOW at the same time.
If two keys are pressed at the same time, the key input
is ignored. In tone mode, a single tone can be generated
by pressing two or more keys in the same row or column
of the ROW1 to ROW4 and CL1 to COL3 matrices. If the
two keys are notin the same row or column, the key input
will be ignored.

(2) HS

This is the hook switching input pin. When this pin is
LOW, the state is perceived as off-hook, and when HIGH
, as on-hook. The pin is set to the off-hook state during
a dial signal transmission, and to the on-hook state dur-
ing memory hold.

(3) 67%/60%

This switches the dial pulse break ratio. In LOW state, the
ratio is 60%, and in HIGH state, 67%.

(4) MODEOUT

This is the output pin for the mode state. When the output
mode is set to the pulse mode, this pin is Z level, and
when the output mode is set to the tone mode, this pin is
LOW. It goes to Z level when on-hook. The outputis Nch
open drain output.

(5) MODEIN

This is the input pin for the mode state. When LOW, the
tone mode is effective, and when Z, the pulse mode at
10pps is effective, and when HIGH, the pulse mode at
20pps is effective.

If the [T] key is input, however, the mode switches to the
tone mode, even if this pin is HIGH or Z state.

If this pin is set to HIGH or LOW level by applying resis-
tance, the resistance level should be 10kQ or less.

(6) OSCIN and OSCOUT

These are the input and output pins for the internal oscilla-
tor. A crystal resonator or ceramic resonator
(CSA3.58MGU300AB or CST3.58MGWU300AB) is con-
nected between OSCIN and OSCOUT. If CSA3.58
MGU300AB is connected, a CH-type 30 pF capacitor
should be connected between each of these pins and Vss.

(7) KEYTONE

This is the pin which outputs keytones. It has a CMOS
output. When off-hook, this pin outputs a key-press con-
firmation tone for all valid key input in pulse mode, and
for valid input of the [P4, [R], and [H] keys in tone mode.
The output frequency fkr is 1193Hz and the output time
tkr is 34ms. When there is no output, this pin is LOW.
(8) LH/SH

This pin switches the hooking time. When LOW, the
hooking time is 84ms, and when HGH, 607 ms.

(9) DTMF

In tone mode, this pin outputs the corresponding DTMF
signalwhen akey is pressed. Itis LOW level exceptwhen
a DTMF signal is being sent. This has CMOS output. A
20kQ resistor should be connected between this pin and
Vss.

(10) MFMUTE

This goes LOW when a DTMF signal is sent. When there
is no output, and when on-hook, it goes to Z level. This
is Nch open drain output.

(11) DPMUTE

When adial pulse is being sent, and when an on-hook se-
guence is in progress, this goes LOW. In tone mode,
when there is no output, and in on-hook state, this goes
to Z level. The output is Nch open drain output.

(12) DP

In pulse mode, this pin outputs the corresponding dial
pulse when a key is pressed. It goes to Z level for a con-
tact make and to LOW level for a contact break. It re-
mains at Z level unless a dial pulse is being output. The
output is Nch open drain output.
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ROW1| 110 N 22 |coLs

ROW2| 2 21 [COL3
ROW3| 3 20 | COL2

ROW4 | 4 19 | COL1
HS| & 18 | DP
67%/60% | 6 17 | DPMUTE

MODEOUT E E MFMUTE
MODEIN E El DTMF
OSCIN E zl LH/SH
0sCcouT E El KEYTONE
Vop E zl Vss

Fig. 11 (a) Pin assignments for the BU8307CS
(22-pin SDIP)

ROW1|1 O N 24 | COL4

WE 23 | CO

N.C.| 3 ElN.C.
WE 21 | coz
WE 20 | COLT

67% /60% E El DPMUTE
MODEOUT E zl MFMUTE
MODEIN E El DTMF
OSCIN E El LH/SH
0SCouT E El KEYTONE
Voo E El Vss

Fig. 11 (b) Pin assignments for the BU8307CF
(24-pin SOP)

ROW
coL
Vop
HS
Voo
67% /60%
LH/SH
Vop
Vop
|_
MODEIN “y
| I “ »
|_

Fig. 12 Input interface circuit
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&1 po——
j-u KEYTONE Vop
Vob VDD ’_|g D
OSCIN i 0scouT > \_|
>0
j|_‘
MFMUTE
Fig. 13 Oscillation circuit MODEOUT El
{ —
il
Voo
DTMF
- I DPMUTE I
+ | DP :Do—|i
Fig. 14 DTMF output circuit Fig. 15 Output interface circuit
Logic input
4 L Input format

HS On-hook *1 Off-hook CMOS

67% / 60%| Pulse break ratio 67% | *1 Pulse break ratio 60% | CMOS

MODEIN | Pulse mode 20 pps Pulse mode 10 pps | Tone mode CMOS

Hooking time: 607 ms Hooking time: 84 ms
LH/SH Hooking pause *1 Hooking pause CMOS
time: 1.0 sec time: 406 ms

1 Should not be used at Z level.

Output pin format
Output pin | Output format
MODEOUT | N MOS open drain
KEYTONE | C MOS
DTMF C MOS
MFMUTE N MOS open drain
DPMUTE N MOS open drain
DP N MOS open drain
— —Min. : 40ms
N Voo
ROW z | o | z
Vss
. Voo
coL z | ¢ | z
Vss

Fig. 16 External logic interface waveform
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@Operation notes

The reset circuits in the IC could fail to operate properly,
depending on the way the supply voltage rises when
power is applied. To avoid problems, we recommend ad-
ding a circuit to the HS pin, as shown in the diagram be-
low. (There is no need for this circuit, however, if the HS
pin momentarily goes HIGH by some other means, for

example, by CPU control.)

@Application example

—+- Voo
Voo
—=0.1uF
+ o On-hook
- HS AN
100 uF| 1MQ ¢ Off-hook
Vss
777 Vss

s If the rise of the power supply takes an extremely
long time because of the method by which power is
supplied, the CR time constant for the above circuit
should be set to a sufficiently large value.

PA,. [T, |R, |H
XOe X PG PG
T T 91 ¢
3606{2,@9{2,04#)?,04 ca
215,18, lo
P! YW P PG
o1 91 01 ¢°1 ©8
1, 4, |7, |«
Xoe X PG PG
kol ke i e
R1|R2| R3| R4 | C1
Caz1 Cazs
— | AN =
Cozo Caor
I I
2 21
s om N
I 11
3 20 Il
i Caza Cazs
1| 4 19 Il %
ON HOOK 3
O Sa008 —_—
W 5 18 |l — DPMUTE
0 Saoz - =
MODEOUT 6 | [
o 565 17 Rooy MF%UTE
A 7 16— ]
OFOPPS Saot R | Ry Ron DTMF
Rasg G 15
DTMF Saos OL_<H Ca11 Csi2 Ra1s
ol . |° 14 |——0"SH T
302 :|X301 O
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If noise or electromagnetic interference is a problem with the input pins (ROW1 to ROW4 and COL1 to COL4), connect
a capacitor of about 470 pF (Cs21 to Cazs) between each of the pins and the GND.

Fig. 17
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@Attached components

Part no. Component Model/Specification Description

Caot Electrolytic capacitor 100 1 F6.3V
Power supply bypass capacitor

Csoz Ceramic capacitor 30pF

Cao3 Ceramic capacitor 30pF Resonator load capacitance (CH type)

Cart Film capacitor 15nF
Capacitance for configuration of DTMF output distortion correction low-pass filter

Carz2 Film capacitor 33nF

Cs21~Cazs | Ceramic capacitor 470pF Capacitance which prevents key input noise and electromagnetic interterence from being mixed with signals

When a shorting-type switch is used with S301, there is a momentary short-circuit be
Rso4 Carbon resistor 10kQ 1/8W tween Vop and GND when the switch slides. This is a resistor which prevents a drop in
supply voltage when this occurs.

Raos Carbon resistor 100kQ 1/8W )
These two resistors form an attenuator to reduce the key tone output level.
Rao7 Carbon resistor 100kQ 1/8W
Raos Carbon resistor 510kQ 1/8W Current limiting resistor
Rat1 Carbon resistor 5.1kQ 1/8W
- Resistor for configuration of DTMF output distortion correction low-pass filter

Ratz Carbon resistor 5.1kQ 1/8W
Rsia Carbon resistor 5.1kQ 1/8W Resistor which divides DTMF output level
Rast Carbon resistor 10kQ 1/8W
Rase Carbon resistor 10kQ 1/8W NMOS open drain output pull-up resistors. Pull-ups are required for waveform monitoring
Rass Carbon resistor 10kQ 1/8W only; they are not required for actual use.
Rss4 Carbon resistor 10kQ 1/8W
ZD3o1 Zener diodes 51V Prevents the power supply voltage from exceeding the rated value (5.5 V max.).

Crystal or ceramic, ) . . )
Xao1 Resonator 3.579545MHz Dialer master oscillator. If using a ceramic resonator, use the CSA3.58MGU300AB.

S11~84 | Pushbutton switch 16pcs Keypad switches; these should have a maximum contact resistance of 2k Q.
S4o08 Toggle switch 2 contact points per line | Switch for providing hooking information to the dialer IC
. . . Dial mode selector switch

Sao1 Toggle switch 2 contact points per line (20pps / 10pps / DTMF)
Sa02 Slide switch 3 contact points per line | Dial pulse break ration selector switch (67% / 60%)
Sa0s Toggle switch 2 contact points per line | Hooking time selector switch (LH / SH)

(Note) If shorting-type switches are used for any of the switches, always use a resistor on the VoD side of the switch to prevent the switch from shorting out the power supply,
as is done with Sao2.
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@External dimensions (Units: mm)
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@ The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams information, described herein
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 devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature 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 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.

@ Products listed in this document use silicon as a basic material.

Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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